- _//

New Jergy Departfnént of Transportation

BRIDGE ELEMENT INSPECTION MANUA

——
i,

MAY 22014
(Revision 1: January 32015)

Prepared By

Structural Evaluation & Bridge Management



THIS PAGE INTENTIONALLY LEFT BLANK



\. -77 7{/ :‘_/.:_,-"
New Jergy Department of Transportation

BRIDGE ELEMENT INSPECTION MANUA

MAY 2 2014
(Revision 1: January 32019

Prepared By

Structural Evaluation & Bridge Management



THIS PAGE INTENTIONABET BLANK



State of New Jersey

DEPARTMENT OF TRANSPORTATION

P.O. Box 600
Trenton, New Jersey 0862%00
CHRIS CHRISTIE JAMES S. SIMPSON
Governor Commissioner
KIM GUADAGNO
Lt. Governor

The Bridge Element Inspection aviual provides guidance for theollection of AASHTO 2013 National
Bridge Elements, Bridge Management Elements, and Agency Defined Elements of highway carrying
bridges in New Jerseyhe intent of the Manual is to assist bridge enginets the identification and
inspection of various elements of tibeck, Superstructure, Substructur€ulverts and other bridge
componentsThe bridge elemenhspection supplements rather than replaces the regular NBIS inspection.

Submitted by:

Gregory T. Renman Date
Manager
Structural Evalation & Bridge Management

Concurrence by:

Chester Kolota, P.E. Date Nat Kasbekar, P.E. Date
Structural Engineer Director
FHWA New Jersey Division Bridge Engineering & Infrastructure Manageme

Approved by:

Richard Hammer Date
Assistant Commissioner
Capital Program Management

Al MPROVI NG LI VES BY | MPROVI NG TRANSPORTAT
New Jersey | s An Equal Opportunity Employer A |



THIS PAGE INTENTIONABET BLANK



Table of Contents

TaDIE Of CONTENTS......ciiiiiiiie ettt e e e e e e st r e e s anre e e e s snrne e e s e i
Tt To [UTot i o] o D PP P PP PPPPPON 1
IO = T Tl (o | (o 11 ] o PSSP 3
1.1 PRIIOSOPNY. ...t e e as 3
1.2 National Bridge Elements (NBES).......c.oiiuiiiiiiiiiiiiieie et 3
1.3 Bridge Management Elements (BMES).........c.uuuiiiiiiiiiiiiiieecee e 3
1.4 Agency Developed Elements (ADES)......uuuuiiiiiiiiiiiiieieee e 4
1.4.1 Agency Defined Subsets of the NBES..........cuuviiiiiieiies 4
1.4.2 Agency Defined Subsets of the BMES...........ccccoooiiiiiii e 4
1.4.3 Independent Agency Defined Elements.........ccoooiiiiiiiiee e 5
1.4.4 NIDOT DeVeloped ADES........cooiiiiiiiiee ettt 6
1.5 HOW t0 USE ThiS MANUAL.........eeiiiiiiiiiiiiieiic ettt e e e 6
1.6 OFQANIZALION......coiiiiiiiiiiee e e e e e e e e e e e e e e e e e e e e e e e e e e a e e naaaaaa 7
2.0 EIEMENE TADIES. ....eeieiiiieee ittt ettt e e e e 9
2.1 National Bridge EIEMENLS..........uuuiiiiiiiiiiiiiieeeee ettt eee e 10
2.1.1 DECKS @Nd SIABS........eiieiiiieeiee e 10
2.1.2 Bridge RaIINGS. ...ttt e e e e e e e r e e e e e ane 10
A I B S B o= 53 1 (8 Tod (=S 10
N Y=Y 1] o Lo NSO 10
2.1.5 SUDSIIUCTUIE. ...ttt ettt et e e e st e e et e e e e bre e e e e 11
2N L O U1 YT OSSP 11
2.2 Bridge Management EIBMENIS. .........ooiii ettt e e 12
P RN [ 11 4| =TT PO PPPTP TP 12
2.2.2 APProach SIADS ... ..o e 12
2.2.3 Wearing SurfaceBrotective Coatings and Concrete Reinforcing Steel Protective SystEins
2.3 Agency Defined EIements (B004.) ... .e i 13
2.3.1 DECKS @NBIADS.......ci ittt a e 13
NJDOT i Bridge Element Inspection Manual

StructuralEvaluation & Bridge Management Created 05/02/2014Rev. 1: 01/31/2015



PG T YN 0T €11 (U] (1] =TT TP PPPPP 13

PR R B =TT 1] o PP PP PRRPP PP 13
2.3.4 SUDSIICIUIE. ...tttk bt e et e e s s e e e e b e e e st e e e e e e 13
2.3.5 JOUNTS. ..ttt r et e e e s 13
2.3.6 ONEE.....eeiiiiiii e 13
3.0 Detailed Element BerPLONS. ........oii et e e e s e e e s s ne e e e e e e e 15
3.1 DECKS @Nd SIANS. ... 15
3.1.1 Element #: 12 Reinforced Concrete DECK............uvviiiiiiiiiieiiee e 16
3.1.2 Element #: 18 Prestressed Concrete DeCK...........coocviiiiiiiiiiiiiiiiciic e 18
3.1.3 Element #: 38 Reinforced Concrete Slab..............cccooiiiiii e 20
3.14 Element #: 15 Prestressed Concrete Top Flange......cooveeeveeeiiiiiieiiiiiiieeeeeee, 22
3.1.5 Element #: 16 Reinforced Concrete Top Flange........ccccoviiiiiiiiiiiiiiiiiieeeeiiieeeeenn 24
3.1.6 Element #: 28 Steel Deck with Open Grid............coooiiiiiiiiiini e 26
3.1.7 Element #: 28 Steel Deck with Concrete Filled Grid............ccooiiiiiiiiiiiiiiicc e 28
3.1.8 Element #: 30 Steel Deck @rugated/OrthotrOpIC/EtC.........ccvvvveeeeeeee e, 30
3.1.9 Element #: 3L TIMDEIr DECK.......cccuiiiiiiiiii e 32
3.1.10 Element #: 58 TimMbDEr SIAD........ccooiiiiiiiiie e 34
3.1.11 Element #: 60 Other DECK.........ccoiiiiiiiiiiee et 36
3.1.12 Element #: 66 Other Slah..........ccuviiiiiiii e 38
3.1.13 Agencipefined Element #: 80d Steel Curbs/Sidewalks............cccccvvvvvveveeeeeeeeennee..... 40
3.1.14 Agency Defined Element #: 80Zoncrete Curbs/Sidewalks............cccccovvvivveevveeeennnen. 42
3.1.15 Agacy Defined Element #: 8@3 Timber Curbs/Sidewalks............cccccuvvivevieeierieneeennen.. 44
3.1.16 Agency Defined Element #: 804Dther Curbs/SidewalkS............coooeeiviiiiiiiiiiiiiicenn 4 46
3.2 Railnigs and Sound Barrier Walll............ooiiiiiiiiiiie e 49
3.2.1 Element #: 330 Metal Bridge RailiNg...........cccoiiiiiiiiiiiiiiiiieee e 50
3.2.2 Element #: 33 Reinforced Concrete Bridg@iRng...............oooe e, 52
3.2.3 Element #: 332 Timber Bridge RailiNg...........coooiiiiiiiiiiii e 54
3.2.4 Element #: 338 Other Bridge Railing...........cooiiiiiiiieeeeeeeeeee e 56
3.2.5 Element #: 33¢ Masonry Bridge Railing..........cccooiiuiiiiiiiiiiiiiiiieeeieeeee e 58
3.2.6 Agency Defined Element #: 8055ound Barrier Wall on/attached to Structure.............. 60
TG IS U] 01T €511 (U o{ 11 £SO PPPPPPPPPPPPPPPP 63
TR I A 1 (o [T £ J PP PP PRPP PRI 63
NJDOT ii Bridge Element Inspection Manual

StructuralEvaluation & Bridge Management Created 05/02/2014Rev. 1: 01/31/2015



3.3.1.1 Element #: 102 Steel Closed WEBOX GIFUEY.........ccuv i e 64

3.3.1.2 Element#: 10¢ Prestressed Concrete Closed Web/Box Girder..........ccocvvvvveeennnnnd 66
3.3.1.3 Element#: 106 Reinforced Concret€losed Web/Box Girder............cccovveeiivveeennnnnn. 68
3.3.1.4 Element #: 106 Other Closed Web/BOX Girder...........c.cccvveiiriiieniinieeniiieessciieeennennn [ O
3.3.1.5 Element #: 107 Steel Open Girder/Beam...........cccccccurivrirrniriinrreniereeeeeeeeeesssassaaaneena d 2
3.3.1.6 Element #: 108 Prestressed Concrete Open Girder/Beam............ccccceeevviiiiiieeeeennnne 74
3.3.1.7 Element #: 110 Reinforced Concrete Open Girde@@n..............c.occcvvvveeeiiiiiiiiieeeeenn. 76
3.3.1.8¢ Element #: 111 Timber Open Girder/BEam.............cuvvieeiiiiiiieieieeeeeieee e 78
3.3.1.9 Element #: 112 Other Open Girder/BEaml...........cccuvvrviiiiiiiiiiieeieeeeeeeeeeeeeeeaaeeaaaaaaaenns 80
TR T2 0o 1= 83
3.3.2.1 Element #: 118 Steel StNQEeE.....coovviiiiiiieeeee e 84
3.3.2.2 Element #1517 Prestressed Concrete StriNger.........cuvvvieeriiiiirieeeeeeisiieeee e 86
3.3.2.3 Element #: 116 Reinforced CONCrete StriNGEL...........coouiiuviiieierrniiiiiieee e 88
3.3.2.4 Element #: 117 TiMbDEIrStNQEl....ccviiiiiiiiiiiieeie e Q0
3.3.25 Element #: 118 Other StHNQEE......ccoi i it r e e e e e e e e e e e e e e e e e 92
3.3 3 TIUSSES/ATCRES. ...ttt e e a5
3.3.3. 1 Element #: 120 Steel TrUSS......cuuiiiiiiiiiiiiii et 96
3.3.3.2 Element #: 136 TiMDEI TTUSS........uuiiiiiiiiiiiiii et 98
3.3.3.3 Element #: 136 OtNeITIUSS......uutiiiiiiiiiiiiiiee et ee e 100
3.3.3. 4 Element #: 140 Steel ArCh........oooiiiiiiiii e 102
3.3.3.5 Element #: 142 Other ArCh..........ocuiiiiiiiie e 104
3.3.3.6 Element #: 148 Prestressed Concrete ArCh.........ccccoiiiii i 106
3.3.3.7 Element #: 148 Reinforced ConcCrete ArCh.........ooooiiiiiiiiiiiiiieeceeeee e 108
3.3.3.8 Element #: 145 MaSONIY AICK........oouuiiiiiie ittt 110
3.3.3.9 Element #: 146 TimMbDEr ArCh........ooo i 112
3.3L4 FlOOI BEAITIS. ...ttt ettt e e e e et e e e as 115
3.3.4.1 Element #: 152 Steel FIOOr BEaM..........cocuviiiiiii e 116
3.3.4.2 Element #: 15¢ Prestressed Concrete FIoor Beam.............cccceeeiiiiiviieeie i 118
3.3.4.3 Element #: 156 Reinforced Concrete FIOOr Beaml............cccuvvvieieiiiiiiiiieieeee e, 120
3.3.4.4 Element #: 156 Timber FIOOr Beaml...........oovviiiiiiiiiiiieiie e 122
3.3.4.5 Element #: 157 Other FIOOr BEaM...........cooiiiiiiiiiiiiieeeeiiiiece e 124
3.3.5 Miscellaneous Superstructure Elements............ooooiiiiiiii e 127
NJDOT iii Bridge Element Inspection Manual

StructuralEvaluation & Bridge Management Created 05/02/2014Rev. 1: 01/31/2015



3.3.5.1 Element #: 147 Steel Main CabIEs.......coeuiieeiieee e 128

3.3.5.2 Element #: 148 Secondary Steel Cables............oooiiiiiiiiiniiiieeeee e 130
3.3.5.3 Element #: 140 Other Secondary Cable............cccccciiiiiiiiiiiiiiiieeereee e 132
3.3.5.4 Element #: 161 Steel Pin and Pin & Hanger Assembly or both.............................. 134
3.3.5.5 Element #: 162 Steel GUSSEL PIAte...........coociiiiiiiiiiiiiiiice e 136
3.3.5.6 Agency Defined Element #: 815eismic Retrofit Components................ccoeeeeeennnee 138
3.3.5.7 Agency Defined Element #: 81 Bridge Mounted Sign StructuBe.............cccveveeerinnnnns 140
I LT T oo LSRR PPP PP 143
3.4.1 Element #: 310 Elastomeric Bearing............cccccoooei oot 144
3.4.1.1 Agency Defined Element #: 831solation Bearing............cccccvvvvviiiiiieieieeeieeecieeeeeenn. 146
3.4.2 Element #: 311 Movable BEariNG.......ccccceevviiieeiiei e 148
3.4.2.1 Agency Dimed Element #: 832 Sliding Plate BearingsExpansion/Moveable........... 150
3.4.2.2 Agency Defined Element #: 83 3Rocker Bearings Expansion/Moveable................... 152
3.4.3 Element #: 312 Enclosed/Concealed Bearing...............ccooeeieiiceiiiinninnnnninnireeeeeeeeeeees. 154
3.4.4 Element #: 31B Fixed BEaAriNG............cooiiiiiiiii ittt a e 156
345 Elment #: 3141 POt BEAING........cooiiii i ie i r e ee e e e e e e e e e e e e e e e e e e 158
3.4.6 Element #: 315 DiSK BEAING......ccoiiuiiiiiieeeeeiiiee et 160
3.4.6.1 Agency Defined Element #: 834pherical Bearing..........ccvvveeiiviiiiieeeeeeiiiiieeeeeeens 162
3.4.7 Element #: 316 Other BEAING........cciuuriiiiee ettt 164
3.4.7.1 Agency Defined Element #: 833Bond Breaker BearingExpansion/Moveable.......... 166
3.5 SUDSIIUCUIE EIBMENTS......oiiiiiiiiiiiit et 169
3.5.1 COlUMNS/PIEI WALS........eiiiiiiiie ettt 169
3.5.1.1 Element #: 202 Steel COIUMML......coiiiiiiiiiiiiie e 170
3.5.1.2 Element #: 208 Other COIUMML...........uiiiiiii e 172
3.5.1.3 Element #: 208 Prestressed CONCret@OIUMN..........ooiiuuiiiiieeiiiiiiieee e 174
3.5.1.4 Element #: 206 Reinforced Concrete COIUMN..........cocovviiiiiiieiiiiiee e 176
3.5.1.5 Element #: 206 TiMber COlUMDN.........cooiiiiiiiie e 178
3.5.1.6 Element #: 207 Stel TOWET......coiiiiiiiiieee ettt 180
3.5.1.7 Element #: 208 TiMbDEr TreSte........ccouuiiiiiiiiiiee e 182
3.5.1.8 Element #: 210 Reinforced Concrete Pier Wall............cccoooiiiiiiniiiiiiiie e, 184
3.5.1.9 Element #: 210 Other Pier Wall..............ooviiiiiiiii e 186
3.5.1.10 Element #2121 Timber Pier Wall.............oooiii e 188
NJDOT iv Bridge Element Inspection Manual

StructuralEvaluation & Bridge Management Created 05/02/2014Rev. 1: 01/31/2015



3.5.1.11 Element #: 218 Masonry Pier Wall.............ooovioiiiee e 190

3.5.2 Abutments/ Slope Protection/ Wingwalls/ Head®all...............cccovvviiiniiiiiiiiceie, 193
3.5.2.1 Element #: 216 Reinforced Concrete ADUtment.............coocvvvieiiiiec i, 194
3.5.2.2 Element #: 216 Timber ADUIMENL...........ccoiiiiiiiiie e 196
3.5.2.3 Element #: 217 Masonry ADUIMENL..............ooooiiiii e 198
3.5.2.4 Element #: 218 Other ADUIMENT..........ooiiiiiiiiiiiie e 200
3.5.2.5 Element #: 218 Steel ADUIMENT.........cuiiiiiii e 202
3.5.2.6 Agency Defined Element #: 8415I0pe Protection...........cccooecevvvieeeinniiiiienee e 204
3.5.2.7 Agency &lined Element #: 842 Reinforced Concrete Wingwall.............................. 206
3.5.2.8 Agency Defined Element #: 843 imber Wingwall..............ccccovviviiiiimiiiiieeieeccceeeeeee, 208
3.5.2.9 Agacy Defined Element #: 844 Masonry Wingwall...............ccccocviiiiiiiiiiiniinnnenees. 210
3.5.2.9 Agency Defined Element #: 8%ther Wingwall...........cccooveiiiiiiieeeee 212
3.5.2.10 Agency Dieied Element #: 846 Reinforced Concrete Headwall..................c.c.eeeeee. 214
3.5.2.11 Agency Defined Element #: 8 Masonry Headwall...........c.ccccovvniiin, 216
3.5.2.12 Agncy Defined Element #: 848 Other Headwall................cccccvvviviiiieeiiieeiieiiieeeee, 218
3.5.2.13 Agency Defined Element #: 84%Fender System.............ccceeeeeiiiiiiii e 220
3.5.2.14 Agency Deied Element #: 850 Bulkhead.............ccccooiiiiiiiiieieeeen 222
3.5.3 PileS/Pier CapS/FOOUINGS. ... .uutiaiiiiiiieiieeeasiiee et s e e e s e e e e e nnnnneees 225
3.5.3.1 Element #: 220 Reinforced Concrete Pile Cap/FOmfi.............ccoooviiiiiiiieeeeiiiiiiineenn. 226
3.5.3.2 Element #: 225 StEEI Pile.........ccoiiiiiiiiiiiie et 228
3.5.3.3 Element #: 226 Prestressed Concrete Pile............ccoeiiiiiiiiiiiieiiiiecceec e 230
3.5.3.4 Element #: 227 Reinforced Concrete Pile..........ccccooiiiiiiiiiiieieeeee e 232
3.5.3.5 Element #: 228 TiMDEr Pile........oooi i 234
3.5.3.6 Element #: 220 Other Pile..........cooiiiiiiiiiie e 236
3.5.3.7 Element #: 230 Steel PIer Cap.......couvveiiiee ettt e e 238
3.5.3.8 Element #: 238 Prestressed Gmrete Pier Cap.......ccccccvveeeeeeeeiee e, 240
3.5.3.9 Element #: 23# Reinforced Concrete Pier Cap...........uuuueeieeiiiiiiiiieiiiiiiieeeeaeeeeeeeeeennn 242
3.5.3.10 Element #: 235 TimbDer Pier Capi. ... 244
3.5.3.11 Element #: 236 Other Pier Cap..........cuuuiiiiiiiiiiieeeiiiiiieee et e e e 246
K OAU ] V=T ¢ TP P PP PP SPPTPP 249
3.6.1Element #: 24@ StEel CUIVEIL........oiiiiiiiiiiiieee e 250
3.6.2 Element #: 241 Reinforced Concrete CUIVErL..........ccvvvviiiiiiiiiecceeeiee e 252
NJDOT v Bridge Element Inspection Manual

StructuralEvaluation & Bridge Management Created 05/02/2014Rev. 1: 01/31/2015



3.6.3 Element #: 242 TIMDEI CUIVEIL......cooiieieeeee et a e 254

3.6.4 Element #: 248 Other CUIVEIL.........coo e 256
3.6.5 Element #: 247 MaSONrY CUIVEIL..........uuuiiiiiiiiiiiiiiiereeer et 258
3.6.6 Element #: 245 Prestressed Concrete CUIVEIL..........coovviiiiiiiiie e 260
AN (o] o €T PP PP TP PP PPPPRPPT 263
3.7.1 Element #: 300 Strip SEaEXPANSION JOINE.........ouviiiiiiiiiiiiiiee e e e 264
3.7.1.1 Agency Defined Element #: 86 Elastomeric FleXype Joint...........ccccccovviiiiieneeennnns 266
3.7.2 Element #: 300 Pourable JOit Seal............cccuiiiiiiiiii e 268
3.7.3 Element #: 302 Compression JOINt S@al.........ccccvvviiiiiiiiiiec s 270
3.7.4 Element #: 308 Assembly Joint with Seal............ccccccoiiiiiiiiiiiiiieee e 272
3.7.5 Element #: 30d Open EXpansion JOIML.............ccoooeeiiiiiiiii e 274
3.7.6 Element #: 306 Assembly Joint Without Seal.............cceeveiiiiiiiiiiiiie e 276
3.7.7 Element #: 306 Other JOINL...........couiiiiiiiiiiiiiee e 278
3.7.7.1 Agency Defined Element #: 862Asphaltic Plug Expansion Device..............ccccvvvnes 280
3.8 Wearing Surfaces, Protective Coatings, and Concrete Reinforcing Steel Protective Sysi88s
3.8.1 Element #: 510 Wearing SUITACES.............coi oo a e 284
3.8.2 Element #: 516 Steel Protective COatiNg.........ccouriuiimiieieriiiiiiieeee e 286
3.8.3 Element #: 526 Concrete Protective COatiNg..........cccuvvreeeeiiiiiiriiieee e 288
3.8.4 Element #: 520 Concrete Reinforcing Steel Protective System...........cccoccvvvvveeeennnns 290
3.8.5 Agency Defined Element #: & 1Concrete ENCasemMent........ccvvvvviiiiiiiiieeecceeeeeeee, 292
3.8.6 Agency Defined Element #: @ Bridge Drainage.........ccccoeeeeeeeeiiiie e, 294
3.8.7 Agency Defined Element #: & 3Temporary Support Structures............cccceeeeeeeeeeeennns 296
3.9 APPIOACKH SIBRDS......eeiiiiiiiiiti e a s 299
3.9.1 Element #: 320 Prestressed Concrete Approach Slab...........coocciiiiiiiiiiis 300
3.9.2 Element #: 320 Reinforcel Concrete Approach Slah...........cccccooviiiiiieiiiiniiiiieee e 302
3.10 Environmental Factors (Service ConditiOns).........cccccciiiiuiiuiiiiiiiiiiieeieeeeee e e e e e e e e e 305
Appendix A NJDOT Developed ADES..........ooo i a e e e e e e e e e e e 307
A1 NJIDOT Developed AASHTO ADES.......coo ottt e e e e e e e e e e e e e e e e e e 307
A2 NIDOT Dropped CORE ADES........uuuiiiiiiiiiiiiiiee ettt eanne e e 309
A3 Additonal Guidance on Sound Barrier on/attached to Bridge ADE #£.805...........cccccceeevnne 311
A3.1 Post and Panel NOISE BarTIBIS........couuiiiiiiiiiiiieiie et 312
AB.2 "POSHIESS" PANES........ooiiiiiiiiiii e 314
NJDOT Vi Bridge Element Inspection Manual

StructuralEvaluation & Bridge Management Created 05/02/2014Rev. 1: 01/31/2015



A3.3 Masonry BIOCK NOISE BAITIEIS..........cuuiiiieeiiiiiieeee et e e 314

A3.4 Casin-place integral with parapet Wall.............coooimiiiiiii s 314
A3.5 On parallel supporting structure adjacent to parapel..........ccooooeeiiiiciivvivinnieerieeeeeee. 314
A4 Additional Guidance on Bridge Mounted Sign Structure ADE.#812................cccceeeiinnnns 317
A5 Additional Guidance on Fender Systems ADE #.849................coooiiiiiiiiiiiiiniivineeeeeeee, 319
Appendix B NIJDOT Inspection EXampPLES...........uuviiiiiiiiiiiieeee e 323
B1 Single Span Steel MuBIrder Bridge..........oocuiiiiiiiiiiiiiiee e 324
B1.1 Element QUANTITIES . ..ottt e e e e e e e e e e e aaaaeaaaeaaeeaeeeeasasasaaaaaaaaaaannnnnnnnnen 324
B1.2 Element Condition STALES.........coiiiiiiiiiiiieiiiieee e 326
B1.3 Element Quantity and Condition State SUMMALY............ccoeeeieiiiiiiiii s 329
B2 Single Span Adjacent Prestressed Concrete Box Beam.Bridge..........cccccccvvviiiiniinnnnnnnen. 331
o [T a1 oL @ U =T g 1T U 331
B2.2 Element CONAItION STAES.........ciiiiiiiiiiiiiie e e e e e aees 332
B2.3 Element Quantity and @dition State SUMMAIY...........covvvviieeeieeiiiei e, 333
B3 Single Barrel Reinforced Concrete Box Culvert with fill...................cooii e, 335
B3.1 ElemMENt QUANTILIES . ....ovvvreiiiii ettt et e e e e et e e e e e e e e e e e e e a e bbb s e e eeaeseeeensbeasannns 335
B3.2 Element CONAItION STAES........cuiiiiiiiiiiiiiee et e e e e e 335
B3.3 Element Quantity and Condition State SUMMALY............cuvvireeiiiiiiiiieee e 336
B4 Timber Bridge (AASHTO EXAMPIE)........oeeiiiiiiiiiiiiii et 337
B4.1 ElemMeNnt QUANTILIES ... .ottt e e e e e e e e e e e e e e e e e e e e e e e e e e s s ee s s e s e eaeasanaannenanen 337
B4.2 Element Condition STALES.........coiiuiiiiiiiiiieeiiie e 338
B4.3 Element Quantity and Condition State SUMMALY............ccoeeeieiiiiiiiii e, 341
B5 Prestressed Concrete Girder Bridge..........uuviieeiiiiieiieee et e e 343
B5.1 ElemMent QUANTIIES . ..ottt e e e e e e e e s eeaaaaeaaeaaaeeeeeeesaeassaassaaaaaannnnnsnnen 343
B5.2 Element CONAItION STAES........cuiiiiiiiiiiiiiiee et e e e 344
B.5.3 Element Quantity and Condition State SUNYMAL............ccccceiiiiuinriiiiiiiirireeeee e 348
BB Steel TrUSS BriOgE. . cooeiiiiiiiieieee ettt e e e e e e e e e e e e e e e aaeaeaaeeaeens 349
B6.1 Element QUANTILIES .......uuueii ittt e s e e e e e e e e e e et e e e e e e e e e e e e enrannaaaan 349
B6.2Element CONAItION STATES.........uiiiiiiiiiiiiiiee e e e e e aeed 351
B6.3 Element Quantity and Condition State SUMMALY............uuveiiiiiiiniiiiiieee e 354
Appendix @ NJIDOT Element GroUPINGS . .......oovurrriieeiiiiiiieee e et e e e e s siree e e e e e ssireneeeeessanes 357
C1 Al NJDOT 2013 Bridge EIEMENTS.......uuciiiii et 358
NJDOT vii Bridge Element Inspection Manual

StructuralEvaluation & Bridge Management Created 05/02/2014Rev. 1: 01/31/2015



C2 NJDOT National Bridge EIEMENIS..........oueiiiiiiiiiiiie e 359

C3 NJDOT Bridge Management EIEMENLS.............ueviiiiiiiiiiiiei e 360
C4 NJIDOT Agency Developed EIemMEeNIS..........ooooe i 361
Appendix Dr NJDOT Materials and DefeCtS..........oooor e 363
D1 Defect Definitions and MaterialS............cooiiiiiiiiiiiiie e 364
D2 Materials and Defect Condition State DeSCHPLANS.........cccoiiiiiiiiiieeeiiiiiieee e 368
DR v=r N €00 OO 368
D2.2 Prestressed Concrete (300Q).......uuueeiiurririeeeeeiiiieeeee e e e e e s s s e e e e s s ssnnreeeeeeeeaaae 370
D2.3 Reinforced Concrete (400).........cooeeeiiieei i aaaaaaaa e 372
D2.4 TIMDEE (50Q).... ... eeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeteees e eeesesesseeeeeeseteeeeeeees et eseeeeeeees s seeeseseseseeseeees 374
D2.5 Other Materials (600)........uuuuuuiiieiiieiieieeeiee e e e e e e e ee e e e s reerresseeeeees 376
D2.6- MASONIY (650)......cueieeiiieeeieiitt et e ettt e e e s e e e e e e e e e e e st r e e e e e s a b e e e e e e aaan 380
D2.7 Wearing Surfaces (800)........uuueeeiiiiiriiiieeeeiaiiitiie e e e st e e e e s e e s s s e e e e e nnees 382
D2.8 Concrete Reinforcing Steel Protective Systems (820)...........cccooeeeiiiiiiiiiiiiiccccc 383
D2.9 Steel Protective Coatings (850)........cciiiiiieieeii e 384
D2.10 Concrete Protective Coatings (880)........ccccciiiiiiiiiiiriiiiiiiiriiererrr e e e e e e aaaaaaaaaa e 385
D2.11 SIOPE PrOtECHAN. .......eiiiiieie ettt e e e e e e e e e e e e e e s e eeeas 386
D2.12 Bridge DIaiNAQE. .. .cceiiiutieeeeeeeeiaiee et e e e e sttt e e e e et e e e s s st e e e e e e e asbnr e e e e e e e e ennnneees 387
D2.13 CUIDS/SIAEWALKS. ........eeieiiieeiiiie e e e 388
D3 Graphical Material DEfECLS........cccciie e e e 389
Appendix B NJDOT Materials and Feasible ACIQNS.........evviiiiiiiiiiiiiiceeeee, 391
EL SEEEI (L00). .. vvreeeeeeeeeeee e eeeeeeeseseeeeeeeee et eeeeeses et et e eeeseseeeeeeeeseeetes s eees et et et e ee et et et e e et en e, 392
E2 Prestressed Concrete (300)..... .. i iiiiiiiee ettt e e e e e e e 392
E3 Reinforced CoNnCrete (A00).... ..o uuiieeee ettt e et e e e e e e e e s e nbrrneeeeeeaane 392
o I 0] o =T g (500 TSP PPPP S PPPPPPPI 392
ES Other Materials (B0D)........uuuuueeiieiieiiiiieee ettt ettt e e e r e e rersareeeeeees 393
LYo TTo ] ]V (G151 0 ) USSR 393
E7 Wearing SUrfaces (800) ... .. ... i uuieiieeieeieeeeiet ettt et e e e e e e e e e e e e e e e e e e e e e e e 393
E8 Concrete Reinforcing Steel Protective Systems.(820)........cccovviiiiiiiieeiiiiiiiieeee e 393
E9 Steel Protective CoatingS (850) ... .. uueiieiiiiiitiiiee ettt e e e e e e e e e 394
E10 Concrete Protective Coatings (880).......cceuuirurrrriiieeeiiiiiiie et 394
0 S (o o TN o o (= o 1 o o PSSR 394
NJDOT viii Bridge Element Inspection Manual

StructuralEvaluation & Bridge Management Created 05/02/2014Rev. 1: 01/31/2015



EL12 Bridge DIaINAGE ... ..ccei ittt e ettt e et e e e e e e e e e e e e r e e e e e e s e b e e e e e e e 394

Appendix B NJDOT Guidelines for Quantity MEasUremMenL. ..........ccvvveveeeriniiiiiieeee e 395
F1 Estimating Total QUaNTItIES.........cccoiciiiii e e e e e e e e e e e e e e e e e e e e e s e s s eannnnes 395
F2 Element DetermMiNatiOn............uoiiiiiiiiiiie ettt 395

F2.1 CUIVEITS ..ottt e st e et e s e e e s abn e e e e 395
A = T0 )l €] (0 (=T = ST P PP 395
F2.3 INtegral DECK GINUELS......coii ittt e e e e e e 396
F2.4 TIMDEr ADUIMENTS.......eeiiii it e e e e e e 396
F2.5 HE BENT PIBI.....eeiiee e 397
F2.6 Concrete CRanNEIS..........ooo i 397
2.7 TIUSSES....uttttitiieiiee ettt ettt e et e b e e e e e e e e e et e e et r e e e e e e e a e e e s 397
F28 Stringers/FIoor DEamMS/GIIAELS...........uuiiiiiiiiiieeie e 398
F2.9 Conventions fOor QUAaNTILIES .. .....ceiiee e e e e e e e e e e e e aaaeeas 399
F3 Example for Element 102: Steel Close Web/BoxX Girder...........coooeiiicccciiciniiviiniiniinereeeee, 400
F3.1 Example 1: Steel Closed BOX GILAEI........ceviiiiiiiiiiiieee e 400
F3.2 Example 2: Steel Spread Closed Web Girder.............cccoo oo 400
F3.3 Example 3: Steel Closed WeD Giller...........uiiiiiiiiiiiiiiee e 400
F4 Example for Element 515: Steel Protective COatiNg...........ooocuvviriieeeiiiiiiiieee e 401
F4.1 Example 1: Protective Coating for a Thru Girtteor bearStringer system.................... 401
F4.2 Example 2: Steel Protective Coating for CroSs Gitder........ccoovviviiiieeeieiiieeec 401
F5 Examples of BEaring TYPES......ooo oottt e e e e e e e e e e e e e e e e e e e e 402
F5.1 Elastomeric Bearing, Element N0O..310...............cccooiiiii i ccccceeveevvnneveeeeeeen . 402
F5.2 Elastomeric Beag with Teflon (is now included into Element # 310)...........ccccovvveeennn. 403
F5.3 Moveable Bearing, EIement NO. 3LL.......cccoiciiiiiiiiiiiiiiiiiiiiieiieeeeee e e ee e e e e e e eaeaaaaaae e 403
F5.4 Sliding Plate Bearingxpansion/Moveable, Element No. 831....................o oo eeei s 404
F5.5 Rocker Bearindgexpansion/Moveable, Element NO. 833.......cuvviviiiiiiiiiiiiiiiiiiiieieeeeeee, 405
F5.6 Pinned Bearing (iswancluded into Element # 313)......ccooiiiiiiiiiii 405
F5.7 Pot Bearing, Element NO. BL4... ... e e e e e 406
F5.8 Disk Bearing, EIemMent NO. 3L5..... ...t ee e e e e e e e e e e e e e 406
F5.9Spherical Bearing, EIement NO..834.........oooiiiiii e 407
F5.10 Isolation Bearing, Element NO. 835...........ccooiiiiiiiicirreeeeer e e 407
FB6 EXamPIes Of JOINT TYROS oo ittt e e e e e e e e e e e e aaaaaaaaaaaeaeeesd 408
NJDOT iX Bridge Element Inspection Manual

StructuralEvaluation & Bridge Management Created 05/02/2014Rev. 1: 01/31/2015



F6.1 Strip Seal Expansion, Element N0O..300............ccooiiiieriiiiniiiiiieee e .. 408

F6.2 Elastomeric Fl&ype Joint, Elememo. 861...........ccccccvveeiiiiiiiiieeeeiieeeee ... 408
F6.2 Elastomeric FI&xype Joint, Element No. 861(Continued).................oooeeeeeeee e, 409
F6.3 Modular Expansion Joint (is now included Element No. 303).........cccccvvvveveeeveeeeeen...... 409
F6.3 Modular Expansion Joint (Element No. 303 Continued)............ccccoeeeeeeeiinie, 410
F6.4 Pourable Joint Seal, Element NO..3QL........oooiuiiii e e eeas 410
F6.5 Compression Joint Seal, Element NO..302...........c.oooiiiiiiiiee e 411
F6.6 Assembly Joint without Seal, Element N0..305...........ccciiiiiiiiiic e 4 411
F6.7 Assembly Joint without Seal, Element NO..305.........ccccooieiiiii i 4 412
F6.8 Open Expansion Joint, EIement NO.304.........ooiiiiiiiiiiie e 413
F6.9 Asphaltic Plug Expansion Device, Element NO.862.............ccccoeeeeeii e, 413
F7 Bridge Element INSPECHION FOIM..........uiiiiiiiiiiiieeee et ee e 415
F7.1 Blank EIemMemiput FOIMS.......cooiuiiiiiieeee ittt eea e 415
F7.2 Completed Element INput FQIM.............cccooiiiiiii e eeee e . 425
Appendix & NJIDOT List of Revised ArtICLES............coooiiiiii e 429
N O SR @ o= TaTo T=To Y 1o [P 429
NJDOT X Bridge Element Inspection Manual

StructuralEvaluation & Bridge Management Created 05/02/2014Rev. 1: 01/31/2015



Introduction

The proper assessment of the condition of bridge elements is the cornerstone of sound bridge
management. The introduction of element ingpectondition methods in the early 1990s represented a
significant advancement in the bridge inspection practice and has been adoptedNmwtliersey
Department off ransportationAs per Section 1111 of the Moving Ahead for Progress in tFeC2htury

Act (MAP-21) modified 23 U.S.C. 144, each State is required to report bridge elements level data to the
Secretary of FHWA.Bridge owners nationwide have recognized the benefits of detailed condition
assessments through the use of the raw inspection infomaixpanded performance measures, and
bridge management system deterioration forecasting and evaluation. As the use of element level
inspection techniques has proliferated, the need for updates and enhancements to the standard element
specification has den identified. The Bridge Element InspectioManual incorporatesimprovements

through changes in the measurement units of decks and slabs, the development of a wearing surface
element, the standardization of the number of efgnstates, the developmernit grotective coating
elements for concrete and steel, deck protection systemasagency developed elements and defects.
Elements constructed of innovative materials are also identified. The goal of this manual is to completely
capture the condition of folges in a simple, effective way that can be standardized across the nation
while providing the flexibility to be adapted to both large and small agency settings.

This manual is not intended snipersed@roper bridge and element inspection trainingher éxercise of
engineering judgment by the inspector or professional engineer.

The manual has been revised to incorporate AASHTO interim revisions 2015 #®ASTHO Manual
for Bridge Element Inspection 2013nd the NJDOT revisions. The changes made to thislocument
are shown in BOLD RED fonts. TheSTFRIKETHROUGH-TEXT- indicates any deletionsA list of
affected articles is shown in AppendibG of this manual.
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1.0 Background

1.1 Philosophy

The Bridge Element InspectioManual builds on the element level condition assessment methods
developed in theAASHTO Guide for Commonly Recognized StructEtaments Improvementshave

been made to fully capture the condition of the elements by reconfiguring the element langugige to
multiple distress paths within the defined condititates. Thenulti-path distress language provides the
means to fully incorporate all possible defects within the overall condition assessment of the element. The
overall condition of an elemenai be utilized in thaggregate form, or broken down into spedaifefects

for Bridge Management Stem (BMS) use.

TheBridge Element Inspectiddanual provides a comprehensive set of bridge elements that is designed
to be flexible in nature to satisfhé needs of all agencies. The complete set of elements capture the
components necessary for an agency to manage all aspects of the bridge inventory utilizing the full
capability of a BMS.

The element set presented within includeseéd element types iddified as National Bridge Elements
(NBE), Bridge Management Efmeents (BME) or Agency Defined Elements (ADEhe combination of
these NBE and BMElement types comprise the full AASHTZD13 element set. All of the elements,
whether they are NBBME, or ADE, have the same general condition assessment characteristics:

1. Standard nmber of condition states is four.
The standard condition states are comprised of good, fair, poor, and severe general descriptions
Units of measure are LENGTH in feet, AREA in aga feet, and EACH for enumerated

elements.

1.2 National Bridge Elements (NBES)

The National Bridge Elements represent the primary structural components of bridges necessary to
determine the overall condition and safety of the primary load carrying esembhe NBEs are a
refinement of the deck, superstructure, substructure, and culvert condition ratings defined in the Federal
Hi ghway Ad mRetdérding and CodimgrGaide for the Structure Inventory and Appraisal of the
Nat i on 6 sAddBionalelegnenss included in this section are bridge rail lz@atings. Th&BEs are
designed to remain consistent from agency to agency across the country in order to facilitate and
standardize the capture of bridge elememddion at the national leveln order to capture the diversity

of new el ement design types and material s, ma ny
defined.

1.3 Bridge Management Elements (BMES)

Bridge Management Elements include components of bridges suiness wearing surfaces and
protective coating systemsand deck/slab protection systemghat are typically managed by agencies
utilizing Bridge Management Systems. The BMEs are defined with a recommended set of condition
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assessment language thasbeen modifiedto suit theNJDOT needs as these elements are not intended
to be utilized for the purposes of national policy making. The BMEs defined within this manual were
purposefully left fairly general in nature to provide the flexibility to develop agency spelefients that

best suit the local bridge management practis3©OT hasdevelogd additional BMEs as necessary
using the agencydeveloped element conventions discusbetbw. For the additional agency defined
elements, factorsuchas element performanceeterioration rates, feasible actions, and preservation
costs, as well as the practical considerations of training and inspectioweostsonsidered

1.4 Agency Developed Elements (ADES)

The elements presented within provide the flexibility for agency to define custom elements in
accordance with the defined element framework that may belsoients of NBEs or BMEs, or may be
agency defined elements without ties to the elements defined in this manual.

By defining a comprehensive set of briddeneents necessary for robust bridge management and the
minimum set of elements necessary to assess the condition of primary components of bridges, the Bridge
Element Inspection Manual provides a flexible element set that can be tdibotbeé needs of all
agenciesThe identification numbers 800 and above are used in this manual fADé&rs/

Agency elements fall into three main categories: subsets of defined National Bridge Elementspbubsets
defined Bridge Managementdghents, or elements that ardikaty independent of the defined elements.

1.4.1 Agency Defined Subsets of the NBEs

The National Bridge Elements (NBEs) represent the primary structural components of bridges and are of
national concern for safety. The NBE elements are intended toafoetement basis for bridge condition
assessment in the National Bridge Inventory (NBI). Due to the higher purpose for these NBEs, the
flexibility for an agency to customize them is limited. An agency is permitted to create NBH#esunts

providing thatthe subelements can be aggregated back together for NBI submission. In all cases, the
element condition states are fixed at four (4) states and the specific condition state and defect criteria must
remain consistent betwa the NBE and all agency deopd NBE subelements. For example, many
agencies have developed elements to capture the
agency developed element isolates the area around joints or hinges to capture the rapid deterioration that
may occur irthis area. Since the beam element itself is a NBE, this agency developeldraaht would

need to inherit all of the Iguage characteristics of thecempassing NBE. In this example, the agency

will simply subdivide the element quantity between twamiethat both share the same damage.
Combining the NBE beam el ement and the agency de
and would permit consistent reporting of the quantity and condition distribution of this item to the NBI.

1.4.2 Agency Defined Subsets of the BMEs

Agency developed elements that are not a subset of a NBE have considerably more flexibility in
customization. The Bridge Management Elements (BMES) represent many components of the bridges that
require preservation but are notrpary structural mebers. These etgents include joints, wearing
surfaces, protective coatings, and deck protection systems. These elements as a class are defined to
provide a sound basis for bridge management. In order to identify these additional dgemys; the

number range of 800 and above has been reserved
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This manual has defined a set of basic BMEs with the expectation that agencies may opt for considerably
more detail in certain areas. For example, an agency may wish to individually defineattieg surfaces

typically used in their bridge inventory into their own wearing surface elements in order to track
performance and recognize cost differences for actions. In this example, these detailed wearing surface
elements would be stdlements of th general BME for wearing surfaces. For this wearing surface
exampe, an agency would still beqaired to define only four condition states following the good, fair,

poor , and severe convention. However, t befor BME wo
national reporting unless the particular element information is requiredifanission to the FHWA for

inclusion in the NBI.

When developing a suélement of one of the defined 500 series BMESs, the agency needs to consider the
potential impacts o the deterication modeling in their BMS. The BMEs for protective coatings, wearing
surfaces, and protection systemsy need to be sep to influence the deterioration rates of certain

el ement s. The relationship be tlememsnNBEhoe BMES)mpst ot ect
be considered if the agency wishes to have the deterioration modeling influenced by the protective
element. For example, the steel protective coating element (BME # 515) defines condition state language
that covers conventiohpaint systems, weathering steel, and galvanized protective coatings. An agency
may wish to break these three classes of protective coatitogh@ir own BME to capture permance

or cost differences between them. All of these protective coatingifliience the rate of deterioration

of the base element that they are designed to protect. Bridge Management Systems (BMS) such as the
AASHTOWare Bridge Management software program will slow or eliminate deterioration of the base
element as long as the peotive element is in good conditionhi§ relationship between protae

system and base element will constrain the degree of customization that an agency can exercise on the
condition state element defiiuins of subelements to the 500 series of BMEs.

1.4.3 Independent Agency Defined Elements

Agencies may identify a business need to develop a completely independent custom element that is not a
subset or derivative of an NBE or BME. Such custom elements provide the most flexibility as these
elements & not intended to be reported at a national level, nor are they expected to be rolled up into any
element with defined condition state language in this manual. These elements are available for agencies
utilizing bridge management systems to track elemamitsue to their inventory, such as movable bridge
components, or to capture spéciperformance aspects of bridges. Independent agency defined elements
may or may not have defined fédae actions, defined deteridian, and need not follow any condition

state or defect language includadhis manual. These are fréEm elements that are only limited by the
number of required condition states (four).

Examples of independent agency developed elements could include: approach guardrails, slope paving,
seismic retrofit components, or tunnels just to name a few. Independent agency elements could also be
created to track maintenance items that an agency wishes to capture during the inspection process. Items
such as the condition of drains, structure lighti@ppurtenances, or bridge identification plaques could be
developed into elements that are not associated with deterioration but potentially have feasible actions.

Independent agency developed elements can also be created to capture the compooemdstiancbf

ancillary structures that an agency may wish to inspect. These elements can coexist side by side with the
bridge elements and can optionally be defined with deterioration models or feasible actions as an agency
desires. Custom element definits provide a readynade framework for capturing items such as tunnels,

wal |l s, medi an barriers, high mast | ighting, and o
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1.4.4 NJDOT [2veloped ADEs

NJDOT hascarried over théNornrCoReas well asSubCoReElements from2003 Pontis Element Level
Coding Guideto AASHTO 2013ADEs into newBridge Element Inspection Manu&@ome of the old
agency defined Noa€oRe and Sul€oRe Elements are now transferred into new AASHTO 2013 NBEs
and/or BMEs, and few are dropp&@m the manual. Based on the current and future business needs,
NJDOT has developed several new ADEspletely independers well assubelementsof an NBE or

BME.

See Appendix A for detailed listing of NJDOT defined ADEs.

1.5 How to Use This Manual

Bridge inspection based on this manual consists of defining the elements (pieces of the bridge) and total
guantities that exist at each bridge. The condition of each element is determined by performing a field
inspection and recording quantities of theneént that have identified defects that correlate to the severity

of the defects defined in the particular condition state definitioni@Mianual. The condition assessnt

is complete when the appropriate portion of the total quantity is stratifiedtlewedefined condition

states. Foragencies utilizing bridge management systems, the appropriate element defects and
environment shall be recorded for use in deterioration modeling.

In this manual, the element represents the aggregate condition oéftheddelenent inclusive of all
defects.The specific listing of all defects is optional; however the element condition mustlisviacf

all defined defecttE| e ment defects are typically to be used
or lower and essentially act to break down the overall element condition into one rer specific
observed problem&he defects defined within this manual shall always assume the units of the element
that they are associated wiffor example, the scour defecaynbe appkd to a column or a pier wall.

The defect language is the same for both elements, however the units for the column defect would be each
and the units for theigr wall would be linear feetn some cases, multiple defects may apefin the
samedefined spacdn this case, the inspector shall report the defectamtbst severe conditions stdfe.

two defects in the same conidin state operate in the same defined space, the inspector shall determine
the predominate defect for mping. For example, if a reiforced concrete bridge deck is cracked
throughout and also has a spall in a portion of the deck, the spalling would likely be determined to be the
predominate defect.

This manual attempts to cover the vast majority of all bridge elerfmntsl on highws bridges in the

United States. Arinspector may find materials or elements that are not defined during the course of their
inspection. In these cases, the inspector should use judgment to select the closest element match or use the
0 Ot helemeit type. In a similar veirthe inspector should use judgment when utilizing the

condition state defect definitionsThere may be cases when the specific condition observed in the field

is not defined in thismanual. Inthese cases, the inspector wkouse the general description of the
condition states to determine the appropriate condition.

The granularity of the defect details is typically not specified with defect descriptive language for
condition state 4, as this state is reserved for seggmditions that are beyond the specific defeefingd

for states 1 through Elements with a portion or all of the quantity in state 4 may often have load
capacity implications warranting a sttural review. Withinthis manual, the term structural rewi is

defined as a review by a person qualified to evaluate the field observed conditions and make a
determination of the impacts of the conditions lo@ performance of the elemeStructural reviews may
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include a review of the field inspection notes gibtographs, review of dmiilt plans or analysis as
deemed appropriate to evaluatee tperformance of the elememigencies may establish additional
guidance to aid the inspector in determining the field circumstances where structural review is warranted
taking into consideration the education, training and experience of their inspection staff.

1.6 Organization

Section 2 of the mnual presentsableof all the elements and identificati numbers for quick reference.
Each element is displayed within tNBE, BME or ADE category, then by major bridgsmponent
element type, and material.

Section 3 of the manual presents a detailed definition of each element with its ldepteects.
Guiddines for measurement and comaln assessment are includedas appropriate.

The appendix section provides additional guidance and background on the use of this manual. There are
five appendices to aid an agency in the development of their data collection process.

These appendices are:

A TNJDOT Developed Elments

B i NJDOT Inspection Examples

Ci1NJDOT Element Groupings

D i NJDOT List of Element Defects by Material Type
E i1 NJDOT List of Feasible Actions by Material Type
Fi NJDOT Guidance on Quantity Calculation

G 1 NJDOT List of Revised Articles
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2.0 Element Tables

This section is designed to give inspectors a quick reference guide to the defined elemeziesndihis

are grouped into N@nal Bridge Elements (NBEsBridge Management Elements (BMEajd Agecy
Developed Elements (ADEghen by general element type, material, and in accordance to their physical
location on the bridge to facilitate ease of use by bridge inspectors in the field.
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2.1 National Bridge Elements

2.1.1 Decks and Slabs

. Prestressed | Reinforced . Other
Element Units | Steel Concrete Concrete Timber | Masonry Material
Deck sq. ft. 13 12 31 60
Decki Top Flange sq. ft. 15 16
Decki Open Grid sq. ft. [ 28
Decki Concrete
Filled Grid sq.ft.| 29
Decki Corrugated /
Orthotropic/ Etc. sq. ft. | 30
Slab sq. ft. 38 54 65
2.1.2 Bridge Railings
. Prestressed | Reinforced . Other
Element Units = Steel Concrete Concrete Timber | Masonry Material
Bridge Railing ft. 330 331 332 334 333
2.1.3 Superstructure
. Prestres&d Reinforced . Other
Element Units | Steel Concrete Concrete Timber | Masonry Material
Girder/Beam ft. 107 109 110 111 112
Closed Web/Box ft. | 102 104 105 106
Girder
Stringer ft. 113 115 116 117 118
Truss ft. 120 135 136
Arch ft. 141 143 144 146 145 142
Floor Beam ft. 152 154 155 156 157
Cablei Primary ft. 147
Cablei Secondary each | 148 149
Gusset Plate each | 162
Pin, Pin and Hanger
Assembly, or both each | 161
2.1.4 Bearings
Element Units Element Number
Elastomeric Bearing each 310
Moveable (oller, sliding, etc.) Bearing each 311
Enclosed/Concealed Bearing each 312
Fixed Bearing each 313
Pot Bearing each 314
Disk Bearing each 315
Other Bearing each 316
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2.1.5 Substructure

. Prestressed | Reinforced . Other
Element Units Steel Concrete Concrete Timber | Masonry Material
Columns each 202 204 205 206 203
Column Tower
(Trestle) ft. 207 208
Pier Wall ft. 210 212 213 211
Abutment ft. 219 215 216 217 218
Pile each 225 226 227 228 229
Pier Cap ft. 231 233 234 235 236
Pile
Cap/Footing ft. 220
2.1.6 Culverts
. Prestressed | Reinforced . Other
Element Units Steel Concrete Concrete Timber | Masonry Material
Culvert ft. 240 245 241 242 244 243
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2.2 Bridge Management Elements

2.2.1 Joints

Element Units Element Number
Strip Seal Expansion Jui ft. 300
Pourable Joint Seal ft. 301
Compression Joint Seal ft. 302
Assembly Joint/Seal (Modular) ft. 303
Open Expansion Joint ft. 304
Assembly Joint without Seal ft. 305
Other Joint ft. 306
2.2.2 Approach Slabs

Element Units Element Number
Presressed Concrete Approach Slab sq. ft. 320
Reinforced Concrete Approach Slab sq. ft. 321

2.2.3 Wearing Surfaces, Protective Coatings and Concrete Reinforcing Steel

Protective Systems

Element Units Element Number
Wearing Surfaces sq. ft. 510
Steel Pragctive Coating sq. ft. 515
Concrete Reinforcing Steel Protective Syste sq. ft. 520
Concrete Protective Coating sq. ft. 521
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2.3 Agency Defined Elements (800+)

2.3.1 Decks and Slabs

. Prestressed Reinforced | . Other
Element Units | Steel Concrete Concrete Timber | Masonry Material
Curbs/Sidewalks ft. 801 802 803 804
Sound barrier wall
on/attached to Structure i 805
2.3.2 Superstructure
Element Units Element Number
Seismic Retrofit Components each 811
Bridge Mounted Sign Structures each 812
2.3.3 Bearings
Element Units Element Number
Isolation Bearing each 831
Sliding Plate Bearing Expansion/Moveable each 832
Rocker Bearing Expansion/Moveable each 833
Spherical Bearing each 834
Bond Breaker BearingExpansion/Moveable each 835
2.3.4 Substructure
. Prestressed | Reinforced | . Other
Element Units | Steel Concrete Concrete Timber | Masonry Material
Slope Protection - 841
each
Wingwalls ft. 842 843 844 845
Headwalls ft. 846 847 848
Fender System each 849
Bulkhead ft. 850
2.3.5 Joints
Element Units Element Number
Elastomeric FlexType Joint ft. 861
Asphaltic Plug Expansion Joint ft. 862
2.3.6 Other
Element Units Element Number
Concrete Encasement ft. 891
Bridge Drainage each 892
Temporary Support Structures each 893
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3.0 Detailed Element Descriptions

This section describes tHaidge elements detailed use in inspection and bridge management. Each
detailed description for an element is broken down into thresettions:

1. Description 8 Detailed identification and classification of the element, including units of
measurement, and guitlees on how to collect the quantity of the element in a consistent
manner.

2. Condition State Definitionsd Defect descriptions and severity, with delines to the inspector
for determining defect severity.

3. Element Commentaryd Additional considerations for the inspector to be aware of during data
collection.

All the elements described in this chapter are included in the standard set of Natidgel Bements

(NBESs), except where noted for Bridge Management Elements (BMES) such as joints and approach slabs.
The elements are organized by major groupings such as Decks and Slabs, Superstructure, Substructure,
Joints, and Bearings. The defects ideatiffor each element are further detailed in Appendix D.

3.1 Decks and Slabs

These elements describe the component that is transferring load from the vehicle to the bridge. This
section does not include secondary deck elements such as joints, deckitsletiop systems, or wearing
surfaces.

Deck elements transmit the loads into superstructure elements. Slab elements transmit the load into the
substructure elements. Structures that include slab elements typically do not have superstructure elements.
These elements transmit traffic loads directly into the substructure. All deck or slab elements can be
supplemented with one or more associated protection systems or wearing surface elements.
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3.1.1 Element #: 12 ? Reinforced Concrete Deck

Description: This element defies all reinforced concrete bge decks regardless of the wearing surf
or protection systems used.

Classification: AASHTO NBE Units of Measurement sq. ft.

Quantity Calculation: The quantity for this element includes the area of ek drom edge to edg
including any median areas and accounting for any flares or ramps present.

Condition State Definitions

Condition States
Defects 1 2 3 4

Delamination/ Spall/ None Delaminated. Spall 1| Spall greater
Patched Area in. or less deep or 6 | than 1in. deep o
(1080) in. or less in diametel greater than 6 in.
Patched area that is | diameter.
sound. Patched area thg
is unsound or
showing distress
Does not warrant

The condition
warrants a
structural

structural review. (rje\;lew to th
Exposed Rebar | None Present withou Present with effeegtngge ©

(2090) measurable section | measurable

strength or

loss. section loss, but . "
does not warrant serviceability
structural review. Z:‘etgeent or
Efflorescence/ Rust None Surface white withou{ Heavy buildup bridae: OR a
Staining build-up or leaching | with rust ge,
; . . structural
(1120) without rust staining. | staining. review has
Cracking (RC and | Width-less-than | Width-0-0120-05-n- | Width-greater been
Other) 0-042-in—of or-spacing-of-103-0  than-0-054n—or
: . completed
(1130) spacing-greater | ft- spacing-of-less and the
than-3-0-f Unsealed moderate | than-1-ft
e . . defects
Insignificant width cracks or Wide crack or impact

cracks or moderati
width cracks that

unsealed modeta
pattern (map)

heavy pattern
(map) cracking

strength or
serviceability

have been sealed] cracking of the
- - . . element or
Abrasion/ Wear | No abrasion or Abrasion or wearing | Coarse aggregat| .
) . bridge.
(PSC/RC) wearing has exposed coarse | is loose or has
(1190) aggregate but the popped out of thq
aggregateemains concrete matrix
secure in the due to abrasion
concrete. or weatr.
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Condition States
Defects 1 2 3 4
Damage Not applicable. | The element has | The element hag The element
(7000) impact damage. | impact damage. | has impact
Thespecific The specific damage. The
damage caused i damage caused | specific
the impact has by the impact damage
been captured in | has been caused by the
Condition State 2| captured in impact has
under the Condition State | been captured
appropriate 3 under the in Condition
material defect | appropriate State 4 under
entry. material defect | the
entry. appropriate
material defeci
entry.

Element Commentary

The deck evaluation is three dimensional in naturé tie defects observed on the top surface, bottom
surface, edges or all, and being captured using the defined condition states. Deck top or bottom surfaces
that are not visible for inspection shall be assessed based on the available visible surfatéopf doud

bottom surfaces are not visible, the condition shall be assessed based on destructive and nondestructive
testing or indicators in the materials covering the surfaces.

The inspector should use judgment when utilizing the condition state defattiales, especially for
reinforcedconcrete cracking. The crack defect description definitions describe generalized distress, but
the inspector should consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. Theinspector should consider exposure and environment when evaluating crack width. In
general, reinforced concrete cracks less than 0.012 inches can be considered insignificant and a defect is
not warranted. Cracks ranging from 0.012 to 0.05 inches caoniselered moderate and cracks greater

than 0.05 inches can be considered wide.
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3.1.2 Element #: 13 ? Prestressed Concrete Deck

Description: This element defines all prestressed concrete bridge decks regardless of the wearing

or protection systemused.

Classification: AAS

Quantity Calculation: The quantity for this element includes the area of the deck from edge tc

HTO NBE

Units of Measurement sq. ft.

including any median areas and accounting for any flares or ramps present.

ConditionState Definitions

Condition States
Defects 1 2 3 4
Delamination/ | None. Delaminated. Spall 1 Spall greater than
Spall/ Patched Are in. or less deep or 6| 1in. deep or
(1080) in. or less in greater than 6 in.
diameter. Patched | diameter. Patcheq
area that is sound. | area thatis The condition
unsound or warrants a
showing distress. | structural
Does not warrant | review to
structural review. determine the
Exposed Rebar | None. Present without Present with effect on
(1090) measurable section | measurable sectio| strength or
loss. loss, but does not | serviceability
warrant structural | of the
review. element or
Exposed None Present without Present with bridge; OR a
Prestressing section loss section loss, but | structural
(1100) does not waant review has
structural review. | pbeen
Cracking (PSC) | Width-essthan | Width-0.0040-009 | Width-greaterthan completed
(1110) 8-004-—or —erspacing-of--0 | 0-009-—or and the
spacing greater | 3.0 ft. spacinrg-ofless defects
than-3-0-# Unsealed moderate | than-3-Ft. impact
Insignificant width cracks or Wide crack or strength or
cracks or moderat| unsealed moderate | heavy pattern serviceability
width crads that | pattern (map) (map) cracking of the
have been sealed| cracking. element or
bridge.
Efflorescence/ Rus None Surface white Heavy buildup
Staining without buildup or | with rust staining.
(1120) leaching without rust
staining
NJDOT 18 Bridge EEment Inspection Manual

Structural Evaluation & Bridge Management

Created05/02/2014,Rev. 1:01/31/2015



Condition States
Defects 1 2 3 4
Abrasion/ Wear (PSC/RC No abrasion ol Abrasion or Coarse
(1190) wearing. wearing has aggregate is
exposed coarse | loose or has
aggregate but thg popped out of
aggregate the concrete
remains secure il matrix due to
the concrete. abrasion or
wear.
Damage Not applicable. | The element has| The element hag The element
(7000) impactdamage. | impact damage.| has impact
The specific The specific damage. The
damage caused | damage caused| specific
by the impact hag by the impact | damage
been captured in| has been caused by the
Condition State 2 captured in impact has
under the Condition State | been captured
appropriate 3 under the in Condition
material defect | appropriate State 4 under
entry. material defect | the
entry. appropriate
material
defect entry.

Element Commentary

The deck evaluation is three dimensioimahature with the defects observed on the top surface, bottom
surface, edges or all, and being captured using the defined condition states. Deck top or bottom surfaces
that are not visible for inspection shall be assessed based on the available visibée Huboth top and

bottom surfaces are not visible, the condition shall be assessed based on destructive and nondestructive
testing or indicators in the materials covering the surfaces.

The inspector should use judgment when utilizing the conditiaie slefect definitions, especially for
prestressedoncrete cracking. The crack defect description definitions describe generalized distress, but
the inspector should consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consider exposure and environment when evaluating crack width. In
general prestressedoncrete cracks less than @dnches can be considered insignificant and a defect is

not warrared. Cracks ranging from 02 to 0.9 inches can be considered moderate and cracks greater
than 0.@9inches can be considered wide.
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3.1.3 Element #: 38 ? Reinforced Concrete Slab

Description: This element defines all reinforced concrete bridge slabs regardless of the wearing
or prokection systems used.
Classification: AASHTO NBE

Quantity Calculation: The quantity for this element includes the area of the slab from edge tc
including any median areas and accounting for any flares or ramps present.

Condition State Definitions

Units of Measurement sq. ft.

Condition States
Defects 1 2
Delamination/ Spall/| None Delaminated. Spall 1 | Spall greater thar
Patched Area in. or less deep or 6 irn 1in. deep or
(1080) or less in diameter. greater than 6 in.
Patched area that is | diameter.
sound. Patched area tha
is unsound or
showing distress.| The condition
Does not warrant| warrants a
structural review.| structural
Exposed Rebar | None Present without Present with review to
(1090) measurable section | measurable determine the
loss. section loss, but | effect on
does not warrant | strength or
structuralreview. | serviceability
Efflorescence/ Rust| None Surface white without| Heavy buildup of the element
Staining build-up or leaching | with rust staining.| or bridge; OR
(1120) without rust staining. a structural
Cracking (RC and | Width-less-than | Width-0-.0120.05in. | Width-greater review has
Other) 0012 in—or orspacing-of1103-0 | than0:05in—or | been
(1130) spacing-greater | ft— spacing-ofless | completed and
than-3-0-1t Unsealed moderate | than3+t the defects
Insignificant width cracks or Wide crack o impact
cracks or unsealed moderate | heavy pattern strength or
moderate width | pattern (map) (map) cracking. | serviceability
cracks that have | cracking. of the element
been sealed or bridge.
Abrasion/ Wear | No abrasion or | Abrasion or wearing | Coarse aggregate
(PSC/RC) wearing has exposed coarse | is loose or has
(1190) aggregate but the popped out of the
aggregate remains concrete matrix
secure in the concrete due to abrasion o
wear.
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Condition States

Defects 1 2 3 4

Damage Not applicable. The element has | The element has| The element

(7000) impact damage. | impact damage. | has impact
The specific The specific damage. The

damage caused b} damage caused | specific

the impact has by the impact hag damage
been captured in | been captured in| caused by the
Condition State 2 | Condition State 3 impact has

under the under the been captured

appropriate appropriate in Condition

material defect material defect | State 4 under

entry. entry. the appropriate
material defect
entry.

Element Commentary

The slab evaluation is three dimensional in nature with the defects observed on the top surface, bottom
surface, edges or all, and being captured usiagi#diined condition states. Slab top or bottom surfaces

that are not visible for inspection shall be assessed based on the available visible surface. If both top and
bottom surfaces are not visible, the condition shall be assessed based on destrucibrelestiuctive

testing or indicators in the materials covering the surfaces.

The inspector should use judgment when utilizing the condition state defect definitions, especially for
concrete cracking. The crack defect description definitions describeatieaé distress, but the inspector

should consider width, spacing, location, orientation and structural or nonstructural nature of cracking.
The inspector should consider exposure and environment when evaluating crack width. In general,
reinforced concret cracks less than 0.012 inches can be considered insignificant and a defect is not
warranted. Cracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater than
0.05 inches can be considered wide.
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3.1.4 Element #: 157 Prestressed Concrete Top Flange

Description: This element defines all prestressed bridge girder top flanges where traffic rides dire
the structural element regardless of the wearing surface or protection systems used. These bri
include bulbtees, box girders and girders that require traffic to ride on the top flange.

Classification: AASHTO NBE Units of Measurement sq. ft.

Quantity Calculation: The quantity for this element includes the area of the top flange from edge t
including any nedian areas and accounting for any flares or ramps present. This quantity is for
flange riding surface only. Girder web and bottom flange to be evaluated by the appropriate
element.

Condition State Definitions

Condition States

Defects 1 2 3 4
Delamination/ None Delaminated. Spall| Spall greater than
Spall/ Patched Ared lin. orless deep o| 1in. deep or
(1080) 6in. orlessin greater than 6 in.

diameter. Patched | diameter. Patche
area that is sound. | area thais
unsound or
showing distress.
Does not warrant

! The condition
structural review.

warrants a

ExpolsoegloRebar None Present vk\)/:thoutt_ Present Vt\)/:th structural review
( ) measurable sectior) measurable to determine the
loss. section loss, but

effect on
strength or
serviceability of

does not warrant
structural review.

Exposed None Present withot Present with the element or
Prestressing section loss section loss, but bridge; OR a
(1100) does not waant | g\ \ctyral review

structural review. has been

Cracking (PSC) { " completed and

(1110) 0-994—m—er r +n.—_er—spaemg—ef -009-A- . the defects
than-3-0-f Unsealed moderatq than-1-ft g? ZZi[/iiterzEﬁitt};
Insignificant width cracks or Wide crack or of the element o
cracks or unsealed moderate heavy pattern bridge.
moderate width | pattern (map) (map) cracking.
cracks that have| cracking.
been sealed.
Efflorescence/ Rus| None Surface white Heavy buildup
Staining without buildup or | with rust staining.
(1120) leaching without
rust staining
NJDOT 22 Bridge EEment Inspection Manual

Structural Evaluation & Bridge Management Created05/02/2014,Rev. 1:01/31/2015



Condition States
Defects 1 2 3 4
Abrasion/ Wea(PSC/RC) | No abrasion or | Abrasion or Coarse
(1190) wearing wearing has aggregate is
exposed coarse | loose or has
aggregate but the| popped out of
aggregate remain| the concrete
secure in the matrix due to
concrete. abrasion or
wear.
Damage Not applicable. | The element has | The element hag The element
(7000) impact damage. | impact damage. | has impact
The specific The specific damage. The
damage caused k] damage caused | specific
the impat has by the impact damage
been captured in | has been caused by the
Condition State 2| captured in impact has
under the Condition State | been captured
appropriate 3 under the in Condition
material defect | appropriate State 4 under
entry. material defect | the
entry. appropriate
material defecl
entry.

Element Commentary

The flange evaluation is three dimensional in nature with the defects observed gndbddaoe, bottom

surface, edges or all, and being captured using the defined condition states. Flange top or bottom surfaces
that are not visible for inspection shall be assessed based on the available visible surface. If both top and
bottom surfaces ameot visible, the condition shall be assessed based on destructive and nondestructive
testing, or indicators in the materials covering the surfaces.

The inspector should use judgment when utilizing the condition state defect definitions, especially for
prestressedoncrete cracking. The crack defect description definitions describe generalized distress, but
the inspector should consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consideqp@sure and environment when evaluating crack width. In
generalprestressedoncrete cracks less than @dnches can be considered insignificant and a defect is

not warranted Cracks ranging from 002 to 0.9 inches can be considered moderate andksrgreater

than 0.@9inches can be considered wide.
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3.1.5 Element #: 16 2 Reinforced Concrete Top Flange

Description: This element defines all reinforced concrete bridge girder top flanges where traffic
directly on the structural element regasi of the wearing surface or protection systems used. -
bridge types include tegeams, box girders, and girders that require traffic to ride on the top flange.

Classification: AASHTO NBE Units of Measurement sq. ft.

Quantity Calculation: The quatity for this element includes the area of the top flange from edge to
including any median areas and accounting for any flares or ramps present. This quantity is fol
flange riding surface only. Girder web and bottom flange to be evaluateédebgppropriate girde
element.

Condition State Definitions

Condition States
Defects 1 2 3 4
Delamination/ | None Delaminated. Spall | Spall greater than
Spall/ Patched 1lin. or less deep or] 1 in. deep or
Area 6in.orlessin greater than 6 in.
(1080) diameter. Patched | diameter. Patcheg
area thats sound. | areathatis
unsound or
showing distress. | The condition
Does not warrant | warrants a
structural review. | structural
Exposed Rebar | None Present without Present with review to
(1090) measurable section| measurable determine the
loss. section lossbut effect on
does not warrant | strength or
structural review. | serviceabity
Efflorescence/ | None Surface white Heavy buildup of the element
Rust Staining without buildup or | with rust staining. | or bridge; OR
(1120) leaching without a structural
rust staining. review has
Cracking (RC and Width-less-than Width-0.0120.05 | Width-greaterthar been
Other) 0012 —erspablg | —orspacing-of 0-05-in—or-spaeing completed ang
(1130) greater-than-3-0-4t. | 1-0-3-0-# of-less-than1-ft. | the defects
Insignificant cracks| Unsealed moderate| Wide crack or impact
or moderate width | width cracks or heavy pattern strength or
cracks that have | unsealed moderate| (map) cracking. | serviceability
been sealed. pattern (map) of the element
cracking. or bridge.
Abrasion/ Wear | No abrasion or Abrasion or wearing Coarse aggregate
(PSC/RC) wearing. has exposed coarsq is loose or has
(1190) aggregate but the | popped out of the
aggregate remains | concrete matrix
secure in the due to abrasion or
concrete. wear.
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Condition States

Defects 1 2 3 4

Damage Not applicable. | The element has| The element hag The element

(7000) impact damage. | impact damage.| has impact
The specific The specific damage. The

damage caused | damage caused| specific
by the impact hag by the impact | damage

been captured in| has been caused by the
Condition Sate 2 | captured in impact has
under the Condition State | been captured
appropriate 3 under the in Condition
material defect | appropriate State 4 under
entry. material defect | the

entry. appropriate

material

defect entry.

Element Commentary

The flange evaluation is three dimensional in nature with the defects observed on the top surface, bottom
surface, or bothand being captured using the defined condition states. Flange top or bottom surfaces that
are not visible for inspection shall be assessed based on the available visible surface. If both top and
bottom surfaces are not visible, the condition shall besasdebased on destructive and nondestructive
testing, or indicators in the materials covering the surfaces.

The inspector should use judgment when utilizing the condition state defect definitions, especially for
reinforcedconcrete cracking. The crackfdet description definitions describe generalized distress, but

the inspector should consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consider exposure and environment when evaluatkgvicth. In

general, reinforced concrete cracks less than 0.012 inches can be considered insignificant and a defect is
not warranted. Cracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater
than 0.05 inches can be coresied wide.
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3.1.6 Element #: 28 2 Steel Deck with Open Grid

Description: This element defines all open grid steel bridge decks with no fill.
Classification: AASHTO NBE

Quantity Calculation: The quantity for this elemenicludes the area of the deck from edge to e
including any median areas and accounting for any flares or ramps present.

Condition State Definitions

Units of Measurement sq. ft.

Condition States

Defects 1 2 3 4
Corrosion None. Freckled ost. Section loss is | The condition
(1000) Corrosion of the evident or pack | warrants a
steel has initiated. | rust is present bu structural
does not warrant| review to
structural review.| determine the
Cracking None Crack that has self| Identified crack | effect on
(1010) arrested or has beg exists that is not | strength or
arrested with arrested but doeg serviceability
effective arrest not warrant of the element
holes, doubling structural review | or bridge; OR
plates, or similar. a strutural
Connection Connection is in | Loose fasteners or| Missing bolts, review has
(1020) place and pack rust without | rivets, or been
functioning as distortion is presen| fastenerdroken | completed and
intended. but the connection | welds; or pack the defects
is in place and rust with impact
functioning as distortion but strength or
intencked. does not warrant| serviceability
a structural of the element
review. or bridge.
Damage Not applicable. | The element has | The element has| The element
(7000) impact damage. impact damage. | has impact
The specific The specific damage. The
damage caused by| damage caused | specifc
the impact has bee| by the impact hag damage
captured in been captured in| caused by the
Condiion State 2 | Condition State 3 impact has
under the under the been captured
appropriate appropriate in Condition
material defect material defect | State 4 under
entry. entry. the appropriate
material defect
entry.
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Element Commentary
The deck evaluation is three dimensional in nature with the defects observed on the top surface, bottom

surface, edgs or all, and being captured usihg defined condition stated/hen the steel grid deck has
concrete fill n the wheel tracks only, usdehent 29 for tie concrete filled portion anddinent 28 for

the unfilled portion of the deck.
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3.1.7 Element #;: 29 2 Steel Deck with Concrete Filled Grid

Description: This element defines steel bridge decks with concrete fill either in all of the openi
within the wheel tracks.

Classification: AASHTO NBE Units of Measurement sq. ft.

Quantity Calculation: The quantity for this element includes the area of the deck from edge to
including any median areas and accounting for any flares or ramps present.

Condition State Definitions

Condition States

Defects 1 2 3 4
Corrosion None. Freckled ust. Section loss is
(1000) Corrosion of the | evident or pack

steel has initiated rust is present but
does not warrant | The condition
structural review. | warrants a

Cracking None Crack that has | Identified crack structural review to
(1010) selfarrested or | exists that is not | determine the effeg
has been arreste( arrested but does | on strength or
with effective not warrant serviceability of the|
arrest holes, structural review | element or bridge;
doubling plates, OR a structural
or similar. review has been
Connection Connection isn | Loose fasteners | Missing bolts, completed and the
(1020) place and or pack rust rivets, or defects impact
functioning as without distortion| fasteners; broken | strength or
intended. is present but the| welds; or pack rus| serviceability of the|
connection is in | with distortion but | element or bridge.
place and does not warrant &
functioning as structural review
intended.
Damage Not applicable. | The element has| The element has | The elemenhas
(7000) impact damage. | impact damage. | impact damage.
The specific The specific The specific

damage caused | damage caused b] damage caused by
by the impathas | the impact has the impact has bee
been captured in| been captured in | captured in
Condition State 2| Condition State 3 | Condition State 4

under the under the under the
appropriate appropriate appropriate
material defect | material defect material defect
entry. entry. entry.
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Element Commentary
The deck evaluation is three dimensional in nature with the defects observed onshdaop, bottom
surface, edges or all, and being captured using the defined condition states. Materials added for riding

surface is not part of the element condition.
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3.1.8 Element #: 30 ? Steel Deck Corrugated/Orthotropic/Etc.

Description: This elenent defines those bridge decks constructed of corrugated metal filleBavitand
cement, asphaltic concrete, or other riding surfaces. Orthotropic steel decks are also included.

Classification: AASHTO NBE

Quantity Calculation: The quantity for this element includes the area of the deck from edge tc

Units of Measurement sq. ft.

including any median areas and accounting for any flares or ramps present.

Condition State Definitions

Condition States

Defects 1 2 3 4
Corrcsion None. Freckled ust. Section loss is
(1000) Corrosion of the steel| evident or pack The condition
has initiated. rust is present bu warrants a
does not warrant structural review
structural review. 10 determine the
Cracking None Crack that has self Identified crack
: : effect on strength
(1010) arrested or has been | exists that is not . i
: i or serviceabilityof
arrested with effective| arrested but does
: the element or
arrest holes, doubling| not warrant ) i
- . bridge; OR a
plates, or similar. structural review .
. — — structural review
Connection | Connection isn | Loose fasteners or Missing bolts,
. : has been
(2020) place and pack rust without rivets, or
a . o ) completed and the
functioning as distortion is present | fasteners; broken .
) o _ defects impact
intended. but the connectioris welds; or pack
in place and rust with strength or
place : . serviceability of
functioning as distortion but
) the element or
intended. does not warrant| ,_ .
bridge.
a structural
review.
Damage Not applicable. | The element has The element has| Theelement has
(7000) impact damage. The | impact damage. | impact damage.
specific damage The specific The specific
caused byhe impact | damage caused | damage caused b
has been captured in | by the impact hag the impact has
Condition State 2 been captured in| been captured in
under the appropriate| Condition State 3 Condition State 4
material defect entry. | under the under the
appropriate appropriate
material defect | material defect
entry. entry.
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Element Commentary
The deck evaluation is three dimensional in nature with the defects obsertteel top surface, bottom

surface, edges or all, and being captured using the defined condition states. Materials added for riding
surface is not part of the element condition.
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3.1.9 Element #: 31 ?» Timber Deck

Description: This element defineslaimber bridge decks regardless of the wearing surface or prote

systems used.

Classification: AASHTO NBE

Quantity Calculation: The quantity for this element includes the area of the deck from edge tc

Units of Measurement sq. ft.

including aly median areas and accounting for any flares or ramps present.

Condition State Definitions

Condition States

Defects 1 2 3 4
Connection Connection is | Loose fasteners or | Missing bolts, rivets,
(2020) in place and | pack rust wihout or fasteners; broken
functioning as | distortion is present| welds; or pack rust
intended. but the connection i§ with distortion but
in place and does not warrant a "
functioning as structural review The condition
intended. warrants a
Decay/ Section Losy None Affects less than Affects 10% or more stru_cturtal
(1140) 10% of tre member | of the member but (r:iee\':leer\;rvqir?e the
section does not warrant ffect
structural review. et ec ?r:'
Check/ Shake | Surface Penetrates 5%50% | Penetrates more tha 2J?V?gea;{it
(1150) penetration of the thickness of | 50% of the thickness of the elemeynt
less than 5% | the member and not of the member or or bridge: OR
of the member in a tension zone. | more than 5% of the a struc%ur,al
thickness member thickness in review has
regardless of a tension zone. Doe been
location. not warrant structura
review. completed and
Crack (Timber) | None. Crack that has been Identified crack itzﬁ)ggects
(1160) arrested through exists that is not strength or
effective measures. arres_ted, but doels Nd copvice ability
:23iuel\:\7 structura of thg element
Split/ Delamination| None Length less than thg Length equal to or or bridge.
(Timber) member depth or | greater than &
(1170) arrested with member depth, but
effective actions does not rquire
taken to mitigate. structural review.
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Condition States

Defects 1 2 3 4

Damage Not applicable. | The element has | The element has| The element

(7000) impact damage. | impact damage. | has impact
The specific The specific damage. The

damage caused b damage caused | specific

the impact has by the impact hay damage

been captured in | been captured in| caused by the
Condition Stat® | Condition State 3 impact has

under the under the been captured
appropriate appropriate in Condition
material defect material defect | State 4 under
entry. entry. the
appropriate
material

defect entry.

Element Commentary
The deck evaluation is three dimensional in nature with the defects observed on the top and bottom
surface, edges or all, andibg captured using the defined condition states.

Timber running planks shall be included under the wearing surface assessment.
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3.1.10 Element #: 54 2 Timber Slab

Description: This element defines all timber bridge slabs regardless of the wearifage or protectiot

systems used.

Classification: AASHTO NBE

Quantity Calculation: The quantity for this element includes the area of the slab from edge tc

Units of Measurement sq. ft.

including any median areas and accounting for any flaresngos present.

Condition State Definitions

Condition States

Defects 1 2 3 4
Connection | Connectionisn | Loose fasteners o| Missing bolts, rivets, or
(1020) place and pack rust without | fasteners; broken welds
functioning as distortion is or pack rust with
intended. present but the distortion but does not
connection isn warrant a structural The condition
place and review. warrants a
functioning as structural
intended. review to
Decay/ Section| None Affects less than | Affects 10% or more of | determine the
Loss 10% of the the menber but does no| effect on
(1140) member sectian | warrant structural strength or
review. serviceabiliy
Check/ Shake | Surface Penetrates 5% Penetrates more than | of the element
(1150) penetration less | 50% of the 50% of thethickness of | or bridge; OR
than 5% of the | thickness of the | the member or more a structural
member member and not iff than 5% of the member| review has
thickness a tension zone. thickness in a tension | been
regardless of zone. Does not warran{ completed and
location. structural review. the defects
Crack (Timber) | None. Crack that has Identified crack exists | impact
(1160) been arrested that is not arrested, bu | strength or
through effective | does not require serviceability
measures. structural review. of the element
Split/ None Length less than | Length equal to or or bridge.
Delamination the member depth| greater than #¢amember
(Timber) or arrested with | depth, but does not
(1170) effective actions | require structural
taken to mitigate. | review.
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Condition States

Defects 1 2 3 4
Abrasion/ Wear None or no Section loss less | Section loss 10%
(Timber) measurable than 10% of the | or more of the
(1180) section loss member member
thickness. thickness but
does not warnat
structural review,
Damage Not applicable. | The element has | The element has| The element
(7000) impact damage. | impact damage. | has impact
The specific The specific damage. The
damage caused j damage caused | specific
the impact has by the impact haj damage
been captured in | been captured in| caused by the
Condition State 2| Condition State 3 impact has
under the under the been captured
appropriate appropriate in Condition

material defect
entry.

material defect
entry.

State 4 under
the
appropriate
material
defect entry.

Element Commentary

The slab evaluation is three dimensional in nature with the defects observed on the top and bottom
surface, edges or all, and being captured using the defined condition states. Timber running planks shall
be included undethe wearing surface assessment.
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3.1.11 Element #: 60 2 Other Deck

Description: This element defines all bridge decks constructed of other materials regardless
wearing surface or protection systems used.
Classification: AASHTO NBE

Quantity Calculation: The quantity for this element includes the area of the deck from edge tc
including any median areas and accounting for any flares or ramps present.

Condition State Definitions

Units of Measurement sq. ft.

Condition States

Defects 1 2 3 4
Corrosion None. Freckled ust. Section loss is
(1000) Corrosion of the steel | evident or pack
has initiated. rust is present bulf
does not warrant
structural review.
Cracking None Crack that has self Identified crack
(1010) arrested or has been | exists that is not
arrested \th effective | arrested but does| The condition
arrest holes, doubling | not warrant warrants a
plates, or similar. structural review | structural
Connection Connection isn Loose fasteners or pad Missing bolts, review to
(1020) place and rust without distation | rivets, or determine the
functioning as is present but the fasteners; broken| effect on
intended. connection is in place | welds; or pack strength or
and functioning as rust with serviceability
intended. distortion but of the element
does not warrant | or bridge; OR
structural review | a structural
Delamination/ | None Delaminaded. Spall 1 | Spall greater than review has
Spall/ Patched in. or less deep or 6in| 1 in. deep or been
Area or less in diameter. greater than 6 in. | completed
(1080) Patched area thatis | diameter. and the
sound. Patched area that defects impac
is unsound or strength or
showing distress.| serviceability
Does not warrant| of the element
structural review. | or bridge.
Cracking (RC ad | Width-less-than Width-0-012 0-05-in—or| \Width-greater
Other) 0012 in—orspacing i 03-0-f& than-0-05-ir—or
(1130) greaterthan-3-0-ft. | Unsealed moderate spaeing-of-less
Insignificant cracks| width cracks or than-1+#t
or moderate width | unsealed moderate Wide crack or
cracks that have | pattern (mp) cracking. | heavy pattern
been sealed. (map) cracking.
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Condition States

Defects 1 2 3 4
Deterioration | None Initiated Significant

(Other) breakdown or deterioration or

(1220) deterioration. breakdown, but

does not warrant
structural review.

Damage Not applicable. | The element has | The element has| The element has
(7000) impact damage. | impact damage. | impact damage. The
The specific The specific specific damage

damage caused b) damage caused | caused by the impact
the impact has by the impact hag has been captutlén
been captured in | been captured in| Condition State 4
Condition State 2 | Condition State 3| under the appropriate

under the under the material defect entry.
appropriate appropriate

material defet material defect

entry. entry.

Element Commentary

The deck evaluation is three dimensional in nature with the defects observed on the top and bottom
surface, edges or all, and being captured using the definedioorstiites. The other material deck is
intended for decks constructed of composite materials, or other materials that cannot be classified using
any other defined deck element.

The inspector should use judgment when utilizing the condition state defénitions,
especially forreinforced concrete cracking. The crack defect description definitions describe
generalized distress, but the inspector should consider width, spacing, location, orientation and
structural or nonstructural nature of cracking. Tihspector should consider exposure and
environment when evaluating crack width. In general, reinforced concrete cracks less than 0.012
inches can be considered insignificant and a defect is not warranted. Cracks ranging from 0.012
to 0.05 inches can lmnsidered moderate and cracks greater than 0.05 inches can be considered
wide.
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3.1.12 Element #: 65 2 Other Slab

Description: This element defines all slabs constructed of other materials regardless of the \
surface or protection systems used.
Classification: AASHTO NBE

Quantity Calculation: The quantity for this element includes the area of the slab from edge tc
including any median areas and accounting for any flares or ramps present.

Condition State Defiitions

Units of Measurement sq. ft.

Condition States

Defects 1 2 3
Corrosion None. Freckled ust. Section loss is
(1000) Corrosion of the | evident or pack rusi
steel has initiated.| is present but does
not warrant
structural review.
Cracking None Crack that has Identified crack
(1010) self-arrested or ha{ exists that is not
been arrested with arrested but does
effective arrest not warrant
holes, doubling structural review
plates, or similar.
Connection Connection isn Loosefasteners or| Missing bolts,
(1020) place and pack rust without | rivets, or fasteners;
functioning as distortion is broken welds; or
intended. present but the pack rust with
connection is in | distortion but does
place and not warrant a
functioning as structural review
intended.
Delamination/ Sp#él | None Delaminated. Spall greater than 1
Patched Area Spall 1in. or less | in. deep or greater
(1080) deep or 6in. or than 6 in. diameter.
less in diameter. | Patched area that is
Patched area that| unsound or showing
is sound. distress. Does not
warran structural
review.
Efflorescence/ Rust| None Surface white Heavy buildup

The condition
warrantsa
structural
review to
determine the
effect on
strength or
serviceability
of the element
or bridge; OR
a structural
review has
been
completed
and the
defects impact
strength or
serviceability
of the element
or bridge.

Staining without buildup | with rust staining.
(1120) or leaching
without rust
staining.
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Condition States
Defects 1 2 3 4

Cracking (RC and Width-less-than Width-0.0120.05 | Width-greater

Other) 0.012 in.-or spacing m—e#spaemg—ef than 0.05in. or
(1130) greaterthan-3-04t. | 10r3-0-ft spacing-of-less
Insignificant cracks| Unsealed than-1-ft

or moderate width | moderate width | Wide crack or
cracks that have | cracks or unseale( heavy pattern

been sealed. moderate pattern | (map) cracking.
(map) cracking.
Deterioration | None Initiated Significant
(Other) breakdown or deterioration or
(1220) deterioration. breakdown, but
does not warran
structural
review.
Damage Not applicable. The element has | The element hag The element has
(7000) impact damage. | impact damage.| impact damage. The
The specific The specific specific damage

damage caused b] damage caused| caused by the impag
the impact has by theimpact has been captured i

been captured in | has been Condition State 4
Condition State 2 | captured in under the
under the Condition State | appropriate material
appropriate 3 under the defect entry.
material defect appropriate
entry. material defect

entry.

Element Commentary
The slab evaluation is three dimensional in nature with the defects observed on the top and bottom
surface, edges or all, and being captured using the defined condition states. The other material slab is

intended for slabs constructed ofngoosite materials, or other materials that cannot be classified using
any other defined slab element.

The inspector should use judgment when utilizing the condition state defect definitions, especially for
concrete cracking. The crack defect descriptiefinitions describe generalized distress, but the inspector
should consider width, spacing, location, orientation and structural or nonstructural nature of cracking.
The inspector should consider exposure and environment when evaluating crack widtherial, ge
reinforced concrete cracks less than 0.012 inches can be considered insignificant and a defect is not
warranted. Cracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater than
0.05 inches can be considered wide
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3.1.13 Agency Defined Element #: 801 » Steel Curbs/Sidewalks

Description: This element defines steel curbs and/or sidewalks on the bridge deck regardless it is p.
not or constructed of weathering steel.
Classification: IndependenfDE

Quantity Calculation: The quantity for this element is the sum of all the lengths of curbs/sidewalk.

Condition State Definitions

Units of Measurenent; ft.

Condition States

Defects 1 2 3 4
Corrosion None. Freckled rust. Section loss is
(1000) Corrosion of tle steel| evident or pack rust
has initiated. is present but does
not warrant
structural review. | The condition
Cracking None. Crack that has self | Identified crack warrants a
(1010) arrested or has been existsthat is not structural review
arrested with arrested but does n( to determine the
effective arrest holes warrant structural | effect on strength
doubling plates, or | review. or serviceability
similar. of the element or
Connection Connection is | Loose fasteners or | Missing bolts, bridge; OR a
(1020) in place and | pack rust without rivets, or fasteners; | structural revew
functioning as | distortion is present | broken welds; or has been
intended. but the connection is| pack rust with completed and thg
in place and distortion but does | defects impact
functioning as not warrant a strength or
intended. structural review. | serviceability of
Distortion None. Distortion not Distortion that the element or
(1900) requiring mitigation | requires mitigation | bridge.
or mitigated that has nbbeen
distortion. addressed but does|
not warrant
structural review.
Damage Not applicable.| The element has The elerent has The element has
(7000) impact damage. The| impact damage. Thq impact damage.
specific damage specific damage The specific
caused by the impac| caused by the damage caused b
has been captured i impact has been the impact has
Condition State 2 captured in been captured in
under the appropriat{ Condition State 3 | Condition Sta¢ 4
material defect entry| under the under the
appropriate material appropriate
defect entry. material defect
entry.
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Condition States

Defects 1 2
Settlement None. Minor
(Curbs/Sidewalk)
(8004)

Moderateput does | The condition
not warrant warrants a
maintenance review| maintenance

3 4

review to
determine the
effectiveness of
sidewalk and
curbs on the
bridge; OR a
maintenance
review has been
completed.

Element Commentary

Condition

Curbs/Sidewalks.

St at e

4 refers to
10% or moe section loss, consider that portion toileCondition State 4Do not use this Element for
Reinforced Concrete Curbs/Sidewalks with steslenangles attached; instemg Element # 802 Concrete

warrants structur al
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3.1.14 Agency Defined Element #: 802 » Concrete Curbs/ Sidewalks

Description: This element defines only those curbs and/or sidewalks on the bridge deck that are cor
of concrete.

Classification: Independent ADE Units of Measurement ft.

Quantity Calculation: The quantity for this elment is the sum of all the lengths of curbs anc
sidewalk.

Condition State Definitions

Condition States

Defects 1 2 3 4
Delamination/ | None. Delaminated. Spall ] Spall greater than 1
Spall/ Patched in. or less deep or 6| in. deep or greater
Area in. or lesdn than 6 in. diameter.
(1080) diameter. Patched | Patched area that is

area that is sound. | unsound or showing
distress. Does not

warrant structural The condition

review. warrants a
Exposed Rebar | None. Present without Presat with stru_ctural
(1090) measurable section| measurable section :jee:\{:rvr\;;[r?e the
loss. loss, but does not
warrant structural effect on
review. S”er.‘gth or
Efflorescence/ | None. Surface white Heavy buildup with S?;\élce?b'"ty i
Rust Staining without buildup or | rust staining. gr br?dggnglg
(1120) leaching without a structur’al
rust staining. review has
Cracking (RC and| Width-lessthan | Width-0-.0120.05 Width-greaterthan been
Other) 0012 in-or n—or-spacing-of 0.05-in—or-spacing-of completed and
(1130) spacinggreater | 1.O-3.0-f lessthan-1-ft il eted
than-3.0-f. Unsealed moderate| Wide crack or heavy impact
Insignificant width cracks or pattern (map)

strength or
serviceability
of the element

cracks or moderat| unsealed moderate | cracking.
width cracks that | pattern (map)
have been sealed| cracking.

Abrasion/ Wear | No abrasion or Abrasion or wearing| Coarse aggregate is or bridge.
(PSC/RC) wearing. has exposed coarse loose or has popped
(1190) aggregate but the | out of the concrete
aggregate remains | matrix due to
secure in the abrasion or wear.
concrete.
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Condition States
Defects 1 2 3 4
Damage Not applicable. | The element has | The element hag The element
(7000) impact damage. | impact damage.| has impact
The specific The specific damage. The
damage caused j damage caused| specific
the impat has by the impact damage
been captured in | has been caused by the
Condition State 2| captured in impact has
under the Condition State | been captured
appropriate 3 under the in Condition
material defect | appropriate State 4 under
entry. material defect | the
entry. appropriate
material defeci
entry.
Settlement None. Minor Moderate put The candition
(Curbs/Sidewalk) does not warran{ warrants a
(8004) maintenance maintenance
review. review to
determine the
effectiveness
of sidewalk
and curbs on
the bridge; OR
a maintenance
review has
been
completed.

Element Commentary

The Condition State language for this element allows "superficial cracking'se Tdnacks are the small
hairline cracks which often are evident even in new concadition State 4 refers to "warrants
str uct ur &blidelnes foi meeting this éondition are when reinforcing bars are exposed and there is
greater than 10% séah loss of the steel.

The inspector should use judgment when utilizing the condition state defect definitions, especially for
concrete cracking. The crack defect description definitions describe generalized distress, but the inspector
should consider with, spacing, location, orientation and structural or nonstructural nature of cracking.
The inspector should consider exposure and environment when evaluating crack width. In general,
reinforced concrete cracks less than 0.012 inches can be considerediéasigand a defect is not
warranted. Cracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater than
0.05 inches can be considered wide
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3.1.15 Agency Defined Element #: 803 » Timber Curbs/Sidewalks

Description: This elemat defines only those curbs and/or sidewalks on the bridge deck that are con:

of timber.

Classification: Independent ADE

Quantity Calculation: The quantity for this element is the sum of all the lengths of curbs a

sidewalk.

Condition State Definitions

Units of Measurement ft.

Condition States

Defects 1 2 3
Connection Connection ig Loose fasteners | Missing bolts, rivets, or
(2020) in place and | or pack rust fasteners; broken welds; o
functioning | without distortion| pack rust with distortion
as intended. | is present but the| but does not warrant a
connection is in | structural review.
place and
functioning as
intended.
Decay/ Section | None. Affects less than | Affects 10% or more of the
Loss 10% of the member it does not
(1140) member section. | warrant structural review.
Check/ Shake | Surface Penetrates 5% | Penetrates more than 509
(1150) penetration | 50% of the of the thikness of the

less than 5%

thickness of the

member or more than 5%

The condition
warrants a
structural
review to
determine the
effect on
strength or
serviceability
of the element

! | or bridge; OR
of the member and not | of the member thickness i1l 5 stryctural
member in a tension zone| a tension zone. Does Not | raview has
thickness warrant structural review. | yeen
regardless of completed and
location. the defects

Crack (Timber) | None. Crack that has | Identified crack exists that impact
(1160) been arrested is not arrested, but deeot strength or
through effective | require structural review. serviceability
measures. of the element
Split/ None. Length less than | Length equal to or greater| or pridge.
Delamination the member than the member depth, by
(Timber) depth or arrested| does not require structural
(1170) with effective review.
actions taken to
mitigate.
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Condition States
Defects 1 2 3 4

Damage Not applicable. | The element has| The dement has The element has
(7000) impact damage. | impact damage. impact damage. The
The specific The specific specific damage
damage caused | damage caused by| caused by the impag
by the impact hag the impact has bee| has been captured ir

been captured in| captured in Condition Sate 4
Condition State 2| Condition State 3 | under the appropriat
under the under the material defect entry
appropriate appropriate
material defect | material defect
entry. entry.
Settlement | None. Minor Moderateput does | The condition
(Curbs/ not warrant warrants a
Sidewalk) maintenance maintenance review
(8004) review. to determine the

effectiveness of
sidewalk and curbs
onthe bridge; OR a
maintenance review
has been completed

Element Commentary
None
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3.1.16 Agency Defined Element #: 804 2 Other Curbs/Sidewalks

Description: This element defines those curbs and/or sidewalks on the bridge deck that are consti
material other than steel, concrete or timber.

Classification: Independent ADE Units of Measurement ft.

Quantity Calculation: The quantity for this element is the sum of all the lengths of curbs a
sidewalk.

Condition State Definitions

Condition States
Defects 1 2 3 4
Corrosion None. Freckled rust. Section loss is evident g
(1000) Corrosion of the steel| pack rust is present but
has initiated. does not warrant
structural review. The condition
Cracking None. Crack that has self Identified crack exists | warrants a
(1010) arrestecbr has been | that is not arrested but | Structural
arrested with effective| does not warrant review to
arrest holes, doubling| structural review. determine the
plates, or similar. effect on
Connection | Connectionis | Loose fasteners or | Missing bolts, rivets, or | Strength or
(1020) in place and pack rust without fasteners; broken welds| Serviceability
functioning as | distortion is present | or pack rust with of the element
intended. but the connection is | distortion but does not | OF bridge; OR
in place and warrant a structural a structural
functioning as review. review has
intended. been
Delamination/ | None. Delaminated. Spall 1 | Spall greater than 1 in. | COmpleted anc
Spall/ Patched in. or less deep or 6 il deep or greater than 6 if the defects
Area or less in diameter. | diameter. Patched area| MPact
(1080) Patched area thatis | that is unsound or strength or
sound. showing distress. Does| Serviceability
not warrant structural | Of the element
review. or bridge.
Efflorescence/ | None. Surface white without| Heavy buildup with rust
Rust Staining build-up or leaching | staining.
(1120) without rust staining.
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Condition States

Defects 1 2 3 4
Cracking | Width-lesthan | Width-0.0120.05 Width-greatethan
(RCand | 6:612in-—er in-or spacing of 0.05 in.or spacing
Other) spacing-greater | 1.0-3.04t- ofess than-141.
(1130) than-3-04t Unsealed moderate| Wide crack or
Insignificant width cracks or heavy pattern
cracks or unsealed moderate | (map) cracking.
moderate width | pattern (map)
cracks that have| cracking.
been sealed.
Deterioration| None. Initiated breakdown | Significant
(Other) or deterioration. deterioration or
(1220) breakdown, but
does not warrant
structural review.
Distortion | None. Distortion not Distortion that
(1900) requiring mitigation | requires mitigation
or mitigated that has not been
distortion. addressed but doe
not warrant
structural review.
Damage | Not applicable. | The element has The element has | The element has impact
(7000) impact damage. The¢ impact damage. | damage. The specific
specificdamage The specific damage caused by the
caused by the impa( damage caused b} impact has been captureq
has been captured i| the impact has in Condition State 4 unde
Condition State 2 | been captured in | the appropriate material
under the Condition State 3 | defect entry.
appropriate material under the
defect entry. appropriate
material efect
entry.
Settlement | None. Minor Moderate put The condition warrants a
(Curbs/ does not warrant | maintenance review to
Sidewalk) maintenance determine the
(8004) review. effectiveness of sidewalk
and curbs on the bridge;
OR a maintenance review
has been completed.
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Element Commentary

The inspector should use judgment when utilizing the itiondstate defect definitions, especially for
reinforcedconcrete cracking. The crack defect description definitions describe generalized distress, but
the inspector should consider width, spacing, location, orientation and structural or nonstruettealfnat
cracking. The inspector should consider exposure and environment when evaluating crack width. In
general, reinforced concrete cracks less than 0.012 inches can be considered insignificant and a defect is
not warranted. Cracks ranging from 0.012105 inches can be considered moderate and cracks greater
than 0.05 inches can be considered wide.
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3.2 Railings and Sound Barrier Wall

This section covers bridge rail, which may be fabricated from steel, other metal, concrete, masonry, and
other mateals.

This sectionalso coverssound barrier wall on or attached to the structure which may be constructed of
any material.
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3.2.1 Element #: 330 2 Metal Bridge Railing

Description: This element defines all types and shapes of metal bridge railire), &teminum, meta
beam, rolled shapes, etc. will all be considered part of this element. Included in this element are
of metal, timber or concrete, blocking, and curb.

Classification: AASHTO NBE Units of Measurement ft.

Quantity Calculation: The quantity for this element is the number of rows of bridge rail times the |
of the bridge. The element quantity includes only the rail on the bridge.

Condition State Definitions

Condition States
Defects 1 2 3 4
Far | poor  [GEVERENIN
Corrosion None. Freckledrust. Section loss is
(1000) Corrosion of the stee| evident or pack rust i
has initiated. present but does not
warrant structural
review.
Cracking None Crack that has self | Identified crack exists The condition
(1010) arrested or has been| that is not arrested warrants a structural
arrested with but does not warrant review to determine
effective arrest holes| structural review the effect on strenath
doublingplates, or . - 9
similar. or serwceabllltwf_
. . — . the element or bridgg
Connection | Connection | Loose fasteners or | Missing bolts, rivets,
g : ) OR a structural
(1020) is in place | pack rust without or fasteners; broken :
) o _ review has been
and distortion is present | welds; or pack rust
- o N . completed and the
functioning | but the connectiors | with distortion but .
. ) defects impact
as irtended. | in place and does not warrant a strength or
{Etnecr:lc?:ollng as structural review serviceability of the
Distortion None Distortion not Distortion that element or bridge.
(1900) requiring mitigation | requires mitigation
or mitigated that has not been
distortion. addressed but does
not warrant structura
review.
Damage Not The element has The element has The element has
(7000) applicable. | impact damage. The| impact damage. The| impact damage. The
specific damage specific damage specific damage
caused by the impac] caused by the impac| caused by the ingzt
has been captured in has been captured in has been captured in
Condition State 2 Condition State 3 Condition State 4
under the appgriate | under the appropriat¢ under the appropriatg
material defect entry,| material defect entry,| material defect entry.
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Element Commentary

The number of rows of rail on a bridge is commonly two, oneawh side of the traveled wdp. some
cases there may be more than two rows wihiem bridge has a center median or ected
pedestrian/bicycle laneRefer to the other bridge rail material elements (concrete, timber, masonry, other)
for specific defects for assessing the condition of posts, blocking and curbs that may be cordtructed
materials other than metal.
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3.2.2 Element #: 331 » Reinforced Concrete Bridge Railing

Description: This element defines all types and shapes of reinforced concrete bridge railing. All el
of the railing must be concrete.
Classification: AASHTO NBE

Quantity Calculation: The quantity for this element is the number of rows of bridge rail times the |
of the bridge. The element quantity includes only the rail on the bridge.

Condition State Definitions

Units of Measurement ft.

Condition States

Defects

Delamination/
Spall/Patched Areg
(1080)

1

None

2

FAIR

Delaminated. Spall
lin.orlessdeepad
6in. orlessin

diameter. Patched
area that is sound.

3

Spall greater
than 1 in. deep
or greater than
6 in. diameter.
Patched area
that is unsound
or showing
distress. Does
not warrant
structural
review.

Exposed Rebar

None

Present without

Present with

The condition
warrants a
structural review
to determine the
effect on
strength or

(1090) measurable sectio measurable \ i
: serviceability of
loss. section loss, the element or
but does not bridue: OR a
warrant strugtljral review
structural
: has been
FEVIEW. completed and
Efflorescence/ Rus None Surface white Heavy buildup the OFI)efects
Staining without buildup or | with rust . h
(1120) leaching without | staining Impact strengt
rust stainin ' or serviceability
. . . 9. . of the element ol
Cracking (RC and| Width-less-than Width-0.0140:05 | Width-greater bridge
Other) 0.012 in. or spacing| in. or spacingof  than 6.05in. or '
(1130) greater than 3.0ft.  1.0i3.0ft. spacing of less
Insignificant cracks | Unsealed moderat{ than-3-ft
or moderate width | width cracks or Wide crack or
cracks thahave unsealed moderatq heavy pattern
been sealed. pattern (map) (map) cracking,
cracking.
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Condition States

Defecs 1 2 3 4
Damage Not applicable. The element has | The element | The element hag
(7000) impact damage. hasimpact impact damage.

The specific damage. The | The specific

damage caused by
the impact has

specific
damage cause(

damage caused
by the impact

been captured in | by the impact | has been
Condition State 2 | has been captured in
under the captured in Condition State
appropriate Condition State| 4 uncer the
material defect 3 under the appropriate
entry. appropriate material defect

material defect
entry.

entry.

Element Commentary

The number of rows of rail on a bridge is commonly two, oneawh side of the traveled wdp. some
cases there may be more than two rows when the bridge has a center median or protected
pedestrian/bicycle lane.

The inspector should use judgment when utilizing the condition state defect definitions, especially for
reinforcedconcrete cracking. The crack defect description definitions describe generalized distress, but
the inspector shouldoasider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consider exposure and environment when evaluating crack width. In
general, reinforced concrete cracks less than 0.012 inches can mecmhansignificant and a defect is

not warranted. Cracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater
than 0.05 inches can be considered wide.
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3.2.3 Element #: 332 » Timber Bridge Railing

Description: This element efines all types and shapes of timber bridge railing. Included in this ele
are the posts of timber, metal or concrete, blocking, and curb.
Classification: AASHTO NBE
Quantity Calculation: The quantity for this element ise¢mmumber of rows of bridge rail times the len
of the bridge. The quantity for this element includes only the rail on the bridge.

Condition State Definitions

Units of Measurement ft.

Condition States

Defects 1 2 3
Connection Connection isn Loose fasteners or | Missing bolts, rivets,
(1020) place and pack rust without or fasteners; broken
functioning as distortion is present| welds; or pack rust
intended. but the connection ig with distortion but
in place and does not warnat a
functioning as structural review
intended.
Decay/ Section | None Affects less than Affects 10% or more
Loss 10% of the member| of the member but
(1240) section does not warrant
structural review.
Check/ Shake | Surface penetratior] Penetrates 5%50% | Penetrates more tha
(1150) less than 5% of the| of the thickness of | 50% of the thickness

member thickness

the member and notf

of the member or

The condition
warrants a
structural
review to
determine the
effect on
strength or
serviceability
of the element

regardless of in a tension zone. | more than 5% of the| °' bridge; OR
_ . .| a structural
location. member thickness ir| review has
a tension zone. Doe
been
not warrant
. completed ano
structural review. the defects
Crack (Timber) | None. Crack that has been Identified crack -
i . impact
(1160) arrested through exists that is not
effective measures. | arrested, but does strength or
. not re ui,re structura serviceability
revievx? of the element
. : or bridge.
Split/ None Length less than thg Length equal to or g
Delamination member depth or | greater than
(Timber) arrested with member depth, but
(11270) effective actions does not rquire
taken to mitigate. structural review.
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Defects

Condition States

1

2

FAIR

3

Abrasion/Wear None or no Section loss less | Section loss 10%
(Timber) measurable than 10% of the | or more of the
(1180) section loss member thickness member
thickness but
does not warrant
structural review.
Damage Not applicable. The element has | The element has| The element
(7000) impact damage. | impact damage. | has impact
The specific The specific damage. The
damage caused b} damage caused | specific

the impact has

by the impact has

damage

been cajured in | been captured in| caused by the
Condition State 2 | Condition State 3 impact has
under the under the been captured
appropriate appropriate in Condition

material defect
entry.

material defect
entry.

State 4 under
the
appropriate
material defeci
entry.

Element Commentary

The number of rows of rail on a bridge is commonly two, oneawh side of the traveled wdp. some

cases there may be more than two rows when the bridge has a center mediartectedpro
pedestrian/bicycle lan®efer to the other bridge rail material elements (metal, concrete, masonry, other)
for specific defects for assessing the condition of postgkinig and curbs that may be constructed of
materials other than timber.
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3.2.4 Element #: 333 2 Other Bridge Railing

Description: This element defines all types and shapes of bridge railing except those defined a:
concrete, timber, or masonry.
Classification: AASHTO NBE
Quantity Calculation: The quantity for this element is the number of rows of bridge rail times the |
of the bridge. The element quantity includes only the rail on the bridge.

Condition State Defiitions

Units of Measurement ft.

Condition States

Defects 1 2 3 4
Corrosion None. Freckledrust. Section loss is
(1000) Corrosion of the steel| evident or pack
has initiated. rust is present bu
does not warrant
structural review.
Cracking None Crack that haself- Identified crack The condition
(1010) arrested or has been | exists that is not
arrested with effectivg arrested but doeg warrantsa
arrest holes, doubling not warrant stru_ctural
plates, or similar. structural review (rje\{lew to h
Connection Connection isn Loosefasteners or Missing bolts, e]?feecrtrrgrr]]e €
(1020) place and pack rust without rivets, or strength or
functioning as distortion is present | fasteners; broken serviceability
intended. but the connection is | welds; or pack of the element
in place and rust with or bridge; OR
functioning as distortion but a structur’al
intended. does not warrant review has
a s';ructural been
— . review completed ang
Delamination/ Sp#l | None Delaminated. Spall 1 | Spall greater thar the defects
Patched Area in. or less deep or 6 | 1in. deep or impact
(1080) in. or less in diameter| greater than 6 in. strength or
Patched area that is | diameter. serviceability
sound. Eatig;(ejﬂr?orleoar thay of thg element
showing distress or bridge.
Does not warran
structural review.
Efflorescence/ Rust| None Surface white without| Heavy buildup
Staining build-up or leaching | with rust
(1120) without rust staining. | staining.
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Defects

Condition States

Cracking (RC
and Other)
(1130)

Insignificant cracks
or moderate width
cracks that have

1 2 3
greaterthan-3-0-ft. | Unsealed moderate olHessthan1-141.

width cracks or
unsealed moderate
pattern (map) crackm

Wide crack or
heavy pattern
(map) cracking.

been sealed.
Deterioration | None Initiated breakdown or | Significant
(Other) deterioration. deterioration or
(1220) breakdown, but
does not warrant
structural reiew.
Distortion None Distortion not requiring| Distortion that
(1900) mitigation or mitigated | requires mitigation
distortion. that has not been
addressed but doeg
not warrant
structural review.
Damage Not applicable. The element has impa¢ The element has | The element has
(7000) damag. The specific | impact damage. impact damage.

damage caused by the
impact has been
captured in Condition
State 2 under the
appropriate material
defect entry.

The specific
damage caused by
the impact has bee
captured in
Condition State 3
under the
appropiate
material defect

entry.

The specific
damage caused b
the impact has
been captured in
Condition State 4
under the
appropriate
material defect
entry.

Element Commentary

This element should be used foat®rials not therwise definedThe number of rows of rail on a bridge
is commonly two, one oaach side of the traveled wdg. some cases there may be more than two rows
when the bridge has a center median or protected pedestrian/bicycle lane.

The inspector shouldse judgment when utilizing the condition state defect definitions, especially for
reinforcedconcrete cracking. The crack defect description definitions describe generalized distress, but
the inspector should consider width, spacing, location, orientatidrstructural or nonstructural nature of
cracking. The inspector should consider exposure and environment when evaluating crack width. In
general, reinforced concrete cracks less than 0.012 inches can be considered insignificant and a defect is
not warrated. Cracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater
than 0.05 inches can be considered wide.
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3.2.5 Element #: 334 2 Masonry Bridge Railing

Description: This element defines all types and shapes of masonry blostoe bridge railing. All
elements of the railing must be masonry block or stone.
Classification: AASHTO NBE
Quantity Calculation: The quantity for this element is the number of rows of bridge rail times the |
of the brdge. The element quantity includes only the rail on the bridge.

Condition State Definitions

Units of Measurement ft.

Condition States

Defects 1 2 3
Delamination/ Spall/ | None Delaminated. Spall greater thar
Patched Area Spall 1in. orless | 1 in. deep or
(1080) deep or 6in. or | greater than 6 in.
lessin diameter. | diameter.
Patched area that| Patched area tha
is sound. is unsound or
showing distress,
Does not warrant
structural review.
Efflorescence/ Rust | None Surface white Heavy buildup
Staining without buildup | with rust
(1120) or leaching staining.
without rust
staining.
Mortar Breakdown None Cracking or voids | Cracking or
(Masonry) in less than 10% | voids in 10% or
(1610) of joints. more of the
joints.
Split/ Spall(Masonry) | None Block or stonéhas | Block or stone
(1620) split or spalled has split or
with no shifting. | spalled with

shifting but does
not warrant a
structural review.

Patched Area (Masonry
(1630)

None

Soundpatch

Unsoundpatch

Masonry Displacement
(1640)

None

Block or stone has
shifted slightly out
of alignment.

Block or stone
has shifted
significantly out
of alignment or is
missing but does
not warrant

structural review.

The condition
warrants a
structural
review to
determine the
effect on
strength or
serviceability
of the element
or bridge; OR
a structural
review has
been
completed ang
the defects
impact
strength or
serviceability
of the element
or bridge.

NJDOT

Structural Evaluation & Bridge Management

58

Bridge EEment Inspection Manual
Created05/02/2014,Rev. 1:01/31/2015



Condition States

Defects 1 2 3 4
Distortion None Distortion not Distortion that
(1900) requiing requires
mitigation or mitigation that
mitigated has not been
distortion. addressed but

does not warrant
structural review

Damage Not applicable. | The element hag The element has| The element
(7000) impact damage. | impact damage. | has impact
The specific The specific damage. The

damage caused | damage caused | specific
by the impact by the impact hag damage

has been been captured in| caused by the
captured in Condition State 3 impact has
Condition State | under the been captured
2 under the appropriate in Condition
appropriate material defect | State 4 under
material defect | entry. the
entry. appropriate
material

defect entry.

Element Commentary
The number of rows of rail on a bridge is commonly twoe on each side of the bridga.some cass
there may be more than two rows when you have a center median or protected pedestrian/bicycle lane.
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3.2.6 Agency Defined Element #: 805 2 Sound Barrier Wall on/attached to Structure

Description: This element includesound barrier wall on or attaeth to the structure which may t
constructeaf any material
Classification: IndependenfDE

Quantity Calculation: The quantity for this element is the sum of all lengthsound wall

Condition State Definitions

Units of Measurement ft.

Condition States

Defects 1 2 3 4
Corrosion None. Freckled rust. Section loss is
(1000) Corrosion of the | evident or pack
steel has initiated.| rust is present bu
does not warrant
structural review.
Connection Connectionisin | Loose fasteners o| Missing bolts,
(2020) place and pack rust without | rivets, or
functioning as distortion is fasteners; broker
intended. present but the | welds; or pack | The condition
connection is in | rust with warrants a
place and distortion but structural
functioning as does not warrant| review to
intended. a structural determine the
review. effect on
Deterioration (Other) | None. Initiated Significant strength or
(1220) breakdown or deterioration or | serviceability
deterioration. breakdown, but | of the element
does not warrant| or bridge; OR
structural review.| a structural
Bulging, Splitting or None Bulging less than | Bulging 15% or | review has
Teaing 15% of the more of the been
(2230) thickness. thickness. completed ano
Splitting or the defects
tearing.Bearing's| impact
surfaces are not | strength or
parallel. Does | serviceability
not warrant of the element
structural review.| or bridge.
Distortion None. Distortion not Distortion that
(1900) requiring requires
mitigation or mitigation that
mitigated has notbeen
distortion. addressed but
does not warrant
Structural
review.
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Condition States

Defects 1 2
Damage Not applicable. The element has
(7000) impact damage. The

specific damage
caused by the impag
has been captured i
Condition Stee 2
under the
appropriate material
defect entry.

3

The element has
impact damage.
The specific
damage caused
by the impact hag
been captured in
Condition State 3
under the
appropriate
material defect
entry.

4

The element hag
impact damage.
The specific
damaye caused
by the impact
has been
captured in
Condition State
4 under the
appropriate
material defect
entry.

Element Commentary
See Appendix A3 for additional guidance.
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3.3 Superstructure

Superstructure elementestribed in this section transmit load from decks into the substructure. These
elements include girders, trusses, arches, and floor systems. The floor systems include floor beams and
stringers. Additional elements in this group include cables, gusses,p&@td pin or pin and hanger
assemblies. These elements do not include bracing members such as diaphragms, cross bracing, or portal
sway bracing.

3.3.1 Girders

These elements transmit the loads from the deck into the substructure. Elements listeccioskdiweb
(boxes) and open girders (I §eas). The materials include steel, reinforced and prestressed concrete, and
timber.
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3.3.1.1 Element #: 102 2 Steel Closed Web/Box Girder

Description: This element defines all steel box girders or closed gwelers, and is for all box girdel
regardless of protective system.

Classification: AASHTO NBE
Quantity Calculation: The quantity for this element is the sum of all the lengths of each box

section. The quantity can be determined by counting the visible web faces, dividing by two, al
multiplying by the appropriate length.

Condition State Definitions

Units of Measurement ft.

Condition States

Defects 1 2 3 4
Corrosion | None Freckled ost. Section loss is evident
(1000) Corrosion of the stee| or pack rust is present
has initiated. but does not warrant
structural review.
Cracking | None Crack that has self | Identified crack exists The condition
(1010) arrested or has been| that is not arrested but warrants a structural
arrest_ed with does not warrant review to determine
effect!ve arrest holes| structural review. the effect on strengtH
d_ou_blmg plates, or or serviceability of
_ _ simlar. —— _ the elemenor bridge;
Connection| Connection | Loose fasteners or | Missing bolts, rivets, | or 4 structural
(1020) isin place | pack rust without broken welds, review has been
and distortion is present | fastenersor pack rust completed and the
functioning | but the connection is| with distortion but does jaofacts impact
as irtended. | in pla}ce_ad not warant a structural strength or
functioning as review. serviceability of the
_ intended. _ : element or bridge.
Distortion | None Distortion not Distortion that regires
(1900) requiring mitigation | mitigation that has not
or mitigated been addressed but
distortion. does not warrant
structural review.
Damage | Not The element has The element has impaq The element has
(7000) applicable. | impact damage. The| damage. The specific | impact damage. The
specific damage damage caused by the| specific damage
caused by the impac| impact has been caused by the impac
has been captured in captured in Condition | has beemraptured in
Condition State 2 State 3 under the Condition State 4
under the appropriatg appropriate material | under the appropriatq
materal defect entry. | defect entry. material defect entry,
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Element Commentary

The box girder evaluation is three dimensional in nature with the defects observed on exterior and interior
surfaces being used to capture the conditi@atestThe previously pitted steel may be aesthetically
unpleasing, but if no structural strength is lost it is not a problem. Girders areteédspec lineal foot of

girder. This includes the toddnge, web, and bottom flangeondition State 4 refers tavarrants structural
review..."For this condition code, if a steel member has 10% or more section loss, consider that portion to be
in Condition State 4.
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3.3.1.2 Element#: 104 2 Prestressed Concrete Closed Web/Box Girder

Description: This element defies all pretensioned or pesihsioned concrete closed web girders or
girders, and is for all box girders regardless of protective systhig.includes voided and nemided
Prestressed Concrete Slabs.

Classification:

AASHTO NBE

Units of Measurement ft.

Quantity Calculation: The quantity for this element is theimber—of-girders—multiplied-by-the-spi

length sum of the length of each box girder section. This quantity can be determined by count
visible web faces, dividing by two, and then npllting by the appropriate length of the box secti
Element such as adjacent box girders are considered individual girders.

Condition State Definitions

Condition States
Defects 1 2 3 4
Delamination/| None Delaminated. Spall| Spall greater than 1 in. de¢
Spall/Patched 1in. or less deep o| or greater than 6 in.
Area 6 in. or lessin diameter. Patched area th
(1080 diameter. Patched | is unsound or showing The condition
area that is sound. dlstressDoes_ not warrant | \varrants a
_ structural review. structural
Exposed | None Present without Present with measurable | review to
Rebar measurable sectior section loss, but does not | determine the
(1090) loss. warrant structural review. | effect on
Exposed | None. Present without Present witlsection loss, | strength or
Prestressing section loss. but does not waant serviceability
(1100) structual review. of the element
Cracking | Widthlessthan | Width-0.0040.009 | Width greaterthan0.0091 Or bridge; OR a
(PSC) 0.004-in—or in—orspacingof | orspacing-ofless than-1ft| Structural
(1110) spacing-greater | 1-0r3:0-ft- Wide crack or heavy review has beel
than-3-0-¢ Unsealed moderatd pattern (map) cracking. | completed and
Insignificant width cracks or the defects
cracks or unsealednoderate impact strength
moderate width | pattern (map) or N
cracks that have| cracking. serviceability
been Sealed. Of the element
Efflorescence/| None Surface white Heavy uild-up with rust | OF bridge.
Rust Staining without buildup or | staining.
(1120) leaching without
rust staining.
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Condition States

Defects 1 2
Damage Not The element has
(7000) applicable. impact damage. The

specific damage
caused by the impac
has been captured in
Condition State 2
under the appropriatg

material defect entry.

3

The element has
impact damage. The
specific damage
caused by the impact
has been captured in
Condition State 3
under the appropriate
material defect entry.

4

The element has
impact damage. The
specific damage
caused by the impact
hasbeen captured in
Condition State 4
under the appropriate
material defect entry.

Element Commentary

The box girder evaluation is three dimensional in nature which includes defects observed on exterior and
interior surfaces. Where traffic rides directly the structural element, regardless of the wearing surface,

evaluation of the top flange above the fillet is considered Eligment# 151 Prestressed Concrete Top

Flange.

The inspector should use judgment when utilizing the condition state defedtialef, especially for

prestressedoncrete cracking. The crack defect description definitions describe generalized distress, but
the inspector should consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. Theinspector should consider exposure and environment when evaluating crack width. In
generalprestressedoncrete cracks less than @dnches can be considered insignificant and a defect is

not warranted. Cracks ranging from@Qo 0.9 inches can beonsidered moderate and cracks greater

than 0.@9inches can be considered wide.
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3.3.1.3 Element#: 105 ? Reinforced Concrete Closed Web/Box Girder

Description: This element defines all reinforced concrete box girders or closed web girders, and i
box girders rgardless of protective system.
Classification: AASHTO NBE
Quantity Calculation: The quantity for this element is theimber—of-girdersuttipliedby-thespi
lergth sum of the length of each box girder secti®his quantity can be determined by counting

visible web faces, dividing by two, and then multiplying by the appropriate length of the box s
Element such as adjacent box girders are considered individual girders.

Condition State Definitions

Units of Measurement ft.

Condition States

Defects 1 2 3 4
Delamination/ | None Delaminated. Spall 1 in| Spall greater thar
Spall/Patched orless deep or 6in.or | 1in. deep or
Area less in diameter. Patchg greater than 6 in.
(1080) area that is sound. diameter.
Patched area tha
is unsound or
showing distress.
Does not warrant
structural review.| The condition warrant;
Exposed Rebal None Present without Present with a structural review to
(1090) measurable section los§y measurable determine the effect o
section loss, but | strength or
does not warrant| serviceability of the
structural review.| element or bridge; OR
Efflorescence/| None Surface white without | Heavy buildup | a structural review has
Rust Staning build-up or leaching with rust staining| been comted and
(1120) without rust staining. the defects impact
Cracking (RC | Width-less Width-0.0120.05-in—or | Width-greater strength or
and Other) | than0:012in. i 03.0-ft than-0-05-in—or | serviceability of the
(1130) ar-shacig Unsealed moderate spacing-ofless | element or bridge.
greaterthan | width cracks or unseale( than-+ft
30t moderate pattern (map)| Wide crack or
Insignificant | cracking. heavy pattern
cracks or (map) cracking.
moderate
width cracls
that have
been sealed.
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Condition States

Defects 1 2 3 4
Damage Not applicable. | The element has Theelement has The element has
(7000) impact damage. The| impact damage. Theg impact damage.

specific damage
caused by the impac
has been captured in

specific damage
caused by the impa
has been captured i

The specific
damage caused by
the impact has bee

Condition State 2 Condition State 3 | captured in
under the appropriatg under the ConditionState 4
material defect entry,| appropriate material| under the

defect entry. appropriate materig

defect entry.

Element Commentary

Where traffic rides directly on the structural element, regardless of the wearing surface, evaluation of the
top flange above the fillet is considered wHEement# 16 i Reinforca&l Concrete Top Flangélhe
Condition State language for reinforced concediiews "superficial cracking'These cracks are the small
hairline cracks which often are evident even in new concrete. Condition State 4 refers to "warrants
structural review.0 Guidelines for meeting this condition are when reinforcing bars are exposed and
there is greater than 10% section loss of the steel.

The inspector should use judgment when utilizing the condition state defect definitions, especially for
reinforcedconcree cracking. The crack defect description definitions describe generalized distress, but
the inspector should consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consider exposure andogmé@nt when evaluating crack width. In
general, reinforced concrete cracks less than 0.012 inches can be considered insignificant and a defect is
not warranted. Cracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater
than 005 inches can be considered wide.
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3.3.1.4 Element #: 106 2 Other Closed Webh/Box Girder

Description: This element defines all other material box girders or closed web girders, and is for a
material box girders regardless of protective system.

Classification AASHTO NBE Units of Measurement ft.
Quantity Calculation: The quantity for this element is theimber—of-girdersuttipliedby-thespi

lergth sum of the length of each box girder section. This quantity can be determined by count
visible web faces, dividing by two, and then multiplying by the appropriate length of the box si
Element such as adjacent box girders are considered individual girders.

Condition Stagé Definitions

Condition States

Defects 1 2 3 4
Corrosion | None Freckledrust. Corrosion| Section loss is eviden
(1000) of the steel has initiated| or pack rust is presenti

but does not warrant
structural review.

Cracking | None Crack that has self Identified crack exists
(1010) arrested or has been that is not arrested bu| The condition
arrested with effective | does not warrant warrants a
arrest loles, doubling structural review structural
plates, or similar. review to
Connection | Connection isn Loose fasteners or pack Missing bolts, rivets, | determine the
(1020) place and rust without distortion is| or fasteners; broken | effect on
functioning as present buthe welds; or pack rust strength or
intended. connection is in place | with distortion but serviceability
and functioning as does not warranta | of the
intended. structural review. element or
Delamination| None. Delaminated. Spall 1 in| Spall greater than 1 in bridge; OR a
/ Spall/ orless deep or 6 in. or | deep or greater than ¢ structural
Patched Areg less in diameter. Patche in. diameter. Patched review has
(1080) area that is sound. area thats unsound or] been

showing distresDoes | completed
not warrant structural | and the

review. defects
Efflorescence| None. Surface white without | Heavy buildup with | impact
/ Rust build-up or leaching rust staining. strength or
Staining without rust staining. serviceability
(1120) of the

Cracking (RC| Width-less-than Width-0:0120.05in—or | Width-greaterthan element or
and Other) | 8-612in-—orspacin| spacing-of 1.03.0f- | 0-05-in—orspacing-of | bridge.
(1130) greaterthan-3-0-t. | Unsealed moderate less-than-1-fi.
Insignificant cracks| width cracks or unseale( Wide crack or heavy
or moderate width | moderate pattern (map)| pattern (map)
cracks that ave cracking. cracking.
been sealed.
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Condition States
Defects 1 2 3 4
PR | poor  [SEVERENN
Deterioration None. Initiated breakdown | Significant
(Other) or deterioration. deterioration or
(1220) breakdown, but does
not warrant structura
review.
Distortion None. Distortion not Distortion that
(1900) requiringmitigation | requires mitigation
or mitigated that has not been
distortion. addressed but does
not warrant structura
review.
Damage Not The element has The element has The element has
(7000) applicable. impact damage. Theg impact damage. The| impactdamage.
specific damage specific damage The specific
caused by the impa( caused by the impac| damage caused by
has beeraptured in| has been captured in the impact has
Condition State 2 | Condition State 3 been captured in
under the under the appropriatg Condition State 4
appropriate material material defect entry,| under the
defect entry. appropriate
material defect
entry.

Element Commentary

The box girder evaluation is three dimensional in nature with the defects observed including &xterio
interior surfaces being used to capture the condition states. The other material box girder is intended for
box girders constructed of composite materials, or other materials thabtcae classified using any

other defined box girder element.

The inspector should use judgment when utilizing the condition state defect definitions, especially for
reinforcedconcrete cracking. The crack defect description definitions describe generalized distress, but
the inspector should consider width, spacingafion, orientation and structural or nonstructural nature of
cracking. The inspector should consider exposure and environment when evaluating crack width. In
general, reinforced concrete cracks less than 0.012 inches can be considered insignificaefesnidsa d

not warranted. Cracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater
than 0.05 inches can be considered wide.
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3.3.1.5 Element #: 107 » Steel Open Girder/Beam

Description: This element defines all steel opemdgrs, and is for all girders regardless of protec

system.

Classification: AASHTO NBE
Quantity Calculation: The quantity for this element is the sum of all the lengths of each girder.

Condition State Definitions

Units of Measurement ft.

Condition States

Defects 1 2 3 4
Corrosion None Freckledrust. Section loss is
(1000) Corrosion of the stee evident or pack rust
has initiated. is present but does
not warrant
structural review. | The condition
Cracking None. Crack that has self | Identified crack warrants a
(1010) arresed or has been | exists that is not structuralreview
arrested with arrested but does n( to determine the
effective arrest holes warrant structural | effect on strength
doubling plates, or | review or serviceability
similar. of the element or
Connection Connection is | Loose fastenersr Missing bolts, bridge; OR a
(1020) in place and | pack rust without rivets, or fasteners; | structural review
functioning as | distortion is present | broken welds; or has been
intended. but the connection is| pack rust with completed and thg
in place and distortion but does | defects impact
functioning as not warrant a strength or
intended. structural review. | serviceability of
Distortion None. Distortion not Distortion that the element or
(1900) requiring mitigation | requires mitigation | bridge.
or mitigated that has not been
distortion. addressed but does|
not warrant
structural review.
Damage Not applicable.| The element has The element has | The element has
(7000) impact damage. The| impact damage. Thq impact damage.
specific damage specific damage The specific
caused byhe impact | caused by the damage caused b
has been captured i impact has been the impact has
Condition State 2 captured in been captured in
under the appropriat{ Condition State 3 | Condition State 4
material defect entry| under the under the
appropriate material appropriate
defect entry. material defect
entry.
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Element Commentary

Condition evaluation for this element includes the web face and the top tioch baces of the flange.

This element includes two girder systems as well as rolled beams on multiple beam spans. This includes
the top fange, web, and bottom flangéondition State 4 refers to "warrants structural reviéior this

condition code, ifa steel member has 10% or more section loss, consider that portion to be in Condition
State 4For Steel Open Girders/Beams with Concrete Encasemerilament# 107along with Element

# 8911 ConcreteEncasementif all of the concrete encasement hasrbeemoved from a member, that
member should not use Element # 891. If any encasement reinforcing steel is exposed or corroded, it should
only be considered as it relates to the condition of the concrete encasement and not the condition of the
underlying fructural steel member.
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3.3.1.6 Element #: 109 » Prestressed Concrete Open Girder/Beam

Description: This element defines pretensioned or iessioned concrete open web girders, and is
all girders regardess of protective system.

Classification: AASHTO NBE
Quantity Calculation: The quantity for this element is the sum of all the lengths of each girder.

Condition State Definitions

Units of Measurement ft.

Condition States
Defects 1 2 3 4
Delamination/ | None Delaminated. Spall| Spall greater than 1
Spall/Patched 1in. or less deep o| in. deep or greater
Area 6in. orlessin than 6 in. diameter.
(1080) diameter. Patched | Patched area that i
area that is sound. | unsound or showing
distressDoes not
warrant structural
review.
The condition
Exposed Rebar | None Present without Present with warrants a
(1090) measurable sectior] measurable section | structural review
loss. loss, but does not to determine the
warrant structural effect on strength
review. or serviceability
Exposed None Present without Present witlsection | of the element or
Prestressing section loss loss, but does not bridge; OR a
(1100) warrant structural structural review
review. has been
Cracking (PSC) | Widthless-than | Width-0.0040.009 | Width-greaterthan | completed and
(1110) 0-004-in—or in—orspaeing-of | 8:009-n—erspaeing | the defects impag
spacing greater | 1.0 3.0 ft. of less than 1 ft. strength or
than-3-0-1t Unsealed moderatg Wide crack or heavy | serviceability of
Insignificant width cracksor pattern (map) the element or
cracks or unsealed moderateg cracking. bridge.
moderate width | pattern (map)
cracks that have| cracking.
been sealed.
Efflorescence/ | None. Surface white Heavy buildup with
Rust Staining without buildup or | rust staining.
(1120) leaching without
rust stainiig.
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Condition States

3

Defects 1 2
Damage Not applicable.| The element has
(7000) impact damage. Thg

specific damage

caused by the impa
has been captured i

Condition State 2
under the

appropriate material

defect entry.

The element has

specific damage

Condition State 3

impact damage. The

caused by the impaci
has been captured in

under the appropriate
material defect entry.

4

The element has
impact damage.
The specific
damage caused
by the impact has
been captured in
Condition State 4
under the
appropriate
material defect
entry.

Element Commentary

Where traffic rides directly on the structural element, regardless of the wearing surface, evaluation of the

top flange abovéne fillet isconsidered with Ement# 157 Prestressed Concrete Top Flange

The inspector should use judgment when utilizing the condition state defect definitions, especially for

prestressedoncrete cracking. The crack defect description definitions describeafjeaérdistress, but

the inspector should consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consider exposure and environment when evaluating crack width. In
generalprestressedoncree cracks less than @@inches can be considered insignificant and a defect is
not warranted. Cracks ranging from@Qo 0.9 inches can be considered moderate and cracks greater

than 0.@9inches can be considered wide.
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3.3.1.7 Element #: 110 ? Reinforced Concrete Open Girder/Beam

Description: This element defines mild steel reinforced concrete open web girders, and is for all
regardless of protective system.

Classification: AASHTO NBE
Quantity Calculation: The quantity for this element is the sum of all of the lengths of each girder.

Condition State Definitions

Units of Measurement ft.

Condition States
Defects 1 2 3 4
Delamination/| None Delaminated. Spall ] Spall greater than 1
Spall/Patched in. or less deep @& | in. deep or greater
Area in. or less in than 6 in. diameter.
(1080) diameter. Patched | Patched area that i
area that is sound. | unsound or showing The condition
distressDoes not
warrant structural warrants a
- structural review
. FEVIEW. deermine the
Exposed None. Present without Present with t(;f h
Rebar measurable section| measurable section | € ecton st[jglr_][gt
(1090) loss. loss, but does not 8][ tsheer\gfeer?\elnltyor
warrant structural o
. bridge; OR a
- FEVIEW. . tructural review
Efflorescence/| None. Surface white Heavy buildup with ﬁas been
Rust Staining without buildup or | rust staining.
(1120) leaching without completed a_md
rust staining the defects impag
Cracking (RC | Widthlessthan | Width 0.0120.05 | Width greaterthan | Sucndth or
; e D . . serviceability of
and Other) | 8-:812in—orspacing in—orspacing-of 0.05 in. or spacing of] the element or
(1130) greater than 3.0t. | 1.0 3.04t. lessthan-1-Ht. bridge
Insignificant cracks| Unsealed moderate| Wide crack or heavy '
or moderate width | width cracks or pattern (map)
cracks that have | unsealed moderate | cracking.
been sealed. pattern (map)
cracking.
Damage Not applicable. The element has The element has The element has
(7000) impact damage. Theg impact damage. The | impact damage.
specific damage specific damage The specific
caused by the impa( caused by the impac| damage caused
has been captured i| has been captured in by the impact hag
Condition State 2 | Condition State 3 been captured in
underthe under the appropriatg Condition State 4
appropriate material material defect entry.| under the
defect entry. appropriate
material defect
entry.
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Element Commentary

Condition evaluation for this element includes the web faces and the top and bottom flange surfaces.
Where traffic rides directly orhe structural element regardless of the wearing surface evaluation of the
top flange above the fillet is considered wHement # 16i Reinforced Concrete Top Flang&he
Condition State language for reinforced concedliews "superficial cracking'Thes cracks are the small
hairline cracks which often are evident even in new concrete. Condition State 4 refers to "warrants
structural review.0 Guidelines for meeting this condition are when reinforcing bars are exposed and
there is greater than 10% sectiloss of the steel.

The inspector should use judgment when utilizing the condition state defect definitions, especially for
reinforcedconcrete cracking. The crack defect description definitions describe generalized distress, but
the inspector should ogider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consider exposure and environment when evaluating crack width. In
general, reinforced concrete cracks less than 0.012 inches can bei@mh#idignificant and a defect is

not warranted. Cracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater
than 0.05 inches can be considered wide.
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3.3.1.8 zElement #: 111 » Timber Open Girder/Beam

Description: This elenent defines all timber open girders, and is for all girders regardless of prot

system.

Classification: AASHTO NBE
Quantity Calculation: The quantity for this element is the sum of all the lengths of each girder/bea

Gondition State Definitions

Units of Measurement ft.

Condition States

Defects 1 2 3 4
Connection | Connection | Loose fasteners or | Missing bolts, rivets, or
(1020) isin place | pack rust without fasteners; broken welds; (
and distortion is present| pack rust with distortion
functioning | but the connection iy but does not warrant a
as irtended. | in place and structural review.
functioning as
intended.
Decay/ Section| None Affects less than Affects 10% or more of .

Loss 10% of the member| the member but doesno The condition
(1140) section warrant structural review. Warrantsla .
Check/ Shake | Surface Penetrates 5%50% | Penetrates more than 509 U Hctura] review

, ; : to determine the
(1150) penetration | of the thickness of | of the thicknessfahe effect on strength
less than 5% the member and not member or more than 5% or serviceability
of the in a tension zone. | of the membethickness in of the elemetor
member a tension zonédoes not bridge: OR a
thickness warrant structural review. ' .
regardless o ﬁtrucbtural review
location. cgrsnpleeeigd and
Crack (Timber) | None. Crack that has been Identified crack exists tha the defects im
) pag
(1160) arrest-ed through is not ar_rested, but does strength or
effective measures. pé)\ti;evc\jwre structural serviceability of
Split/ None Length less than thg Length equal to or greate Lhr?dgleement or
Delamination member depth or | than tke member depth, ’
(Timber) arrested with but does not iguire
(1270) effective actions structural review.
taken to mitigate.
Abrasion/ Wear| None or no | Section loss less Section loss 10% or more
(Timber) measurable | than 10% of the of the member thickness
(1180) section loss | member thickness | butdoes not warrant
structural reiew.
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Condition States

Defects 1 2
Damage Not The element has
(7000) applicable. | impact damage. The

specific damage
caused by the impa
has been captured i
Condition State 2
under the
appropriate material
defect entry.

3

The element has impact
damage. The specific
damage cased by the
impact has been captureg
in Condition State 3 unde
the appropriate material
defect entry.

4

The element has
impact damage.
The specific
damage caused
by the impact hag
been captured in
Condition State 4
under the
appropriate
material defect
entry.

Element Commentary
This element includes solid timbers, glaen timbers, nailam timbers, etc.
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3.3.1.9Element #: 112 2 Other Open Girder/Beam

Description: All other material girders regardless of protection system.
Classification: AASHTO NBE
Quantity Calculation: The quantity for this element is the sum of all the lengths of each girder.

Condition State Definitions

Units of Measurement ft.

Condition States

Defects 1 2 3 4
Corrosion None Freckledrust. Section loss is
(1000) Corrosion of the steel| evident or pack rust i
has initiated. present but does not
warrant structural
review.
Cracking None Crack that haself- Identified crack exists
(1010) arrestedr has been | that is not arrested The condition
arrested with effective| but does not warrant
arrest holes, doubling| structural review warrants a
plates, or similar. strqctural
Connection Connection isn Loose fasteners or Missing bolts, rivets, (rjee\g:rvr\:]itr?e thel
(1020) place and pack rust without or fasteners; broken effect on
functioning as distortion is present | welds; or pack rust h
intended. but the connection is | with distortion but strer_xgt o_lr_
in place and does not warrant a S?r\r']'ceab' ity
functioning as structural review. ofthe
intended. elm_ement or
Delamination/ | None Delaminated. Spall 1 | Spall greater than 1 ls)tr:ﬂgtedrglR a
Spall/ Patched in. or less deep or 6 in in. deepor greater review has
Area or less in diameter. | than 6 in. diameter. been
(1080) Pathed area thatis | Patched area that i completed
sound. unsound or showing and the
distressDoes not defects
warrant structural .
. impact
. . FEVIEW. . strength or
Efflorescence/ | None Surface white without| Heavy buildup with serviceability
Rust Staining build-up or leahing rust staining. of the
(1120) without rust staining.
. . . . . element or
Cracking (RC | Width-less-than Width-0:0140:05-in. | Width-greater-than bridge.
and Other) | 6-:012in—orspacing orspaargof 1030 | 0-:05-in—orspacing-of
(1130) greaterthan-3-0-t. | #— less-than-11t.
Insignificant cracks| Unsealed moderate | Wide crack or heavy
or moderate width | width cracks or pattern (map)
cracks that have | unsealed moderate | cracking.
been sealed. pattern (map)
cracking.
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Condition States

Defects 1 2 3 4
Deterioration | None Initiated breakdown ol Significant
(Other) deterioration. deterioration or
(1220) breakdown, but does
not warrant structura
review.
Distortion None Distortion not Distortion that
(1900) requiring mitigation or| requires mitigation
mitigated distortion. | that has not been
addressed but does
not warrant structura
review.
Damage Not applicable. The element has The element has The element
(7000) impact damage. The | impact damage. The| has impact
specific damage specific damage damage. The
caused by the impact | caused by the impac| specific
has been captured in | has been captured inf damage
Condition State 2 Condition State 3 caused by the
under the apppriate | under the appropriatd impact has
material defect entry. | material defect entry.| been capture
in Condition

State 4 under
the
appropriate
material
defect entry.

Element Commentary

The other material open girder is intended for open girders constructed of composite materials, or other

materials that cannot be classified gsamy other defined open girder element.

The inspector should use judgment when utilizing the condition state defect definitions, especially for
reinforcedconcrete cracking. The crack defect description definitions describe generalized distress, but
theinspector should consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consider exposure and environment when evaluating crack width. In
general, reinforced concrete cracks less than Grixlfes can be considered insignificant and a defect is

not warranted. Cracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater

than 0.05 inches can be considered wide.
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3.3.2 Stringers

These superstructure elements are part of a floor system, and transmit load from the deck into the floor
system, such as floor beams
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3.3.2.1 Element #: 113 » Steel Stringer

Description: This element defines steel members that support the deckiimgestloor beam systen
and is for all stringers regardless of protective system.

Classification: AASHTO NBE
Quantity Calculation: The quantity for this element is the sum of all of the lengths of each stringer.

ConditionState Definitions

Units of Measurement ft.

Condition States

Defects 1 2 3 4
Corrosion None Freckled ust. Section loss is
(1000) Corrosion of the steel| evident or pack rust i
has initiated. present but does not
\rlgrigc_t structural The conditon
Cracking None Crack that has self Identified crack exists V\;arra:ntsla :
(1010) arrested or has been | that is not arrested tsorggtlérr?nirneevﬁvev
arrested with effective| but does not warrant effect on strenath
arrest holes, doubling| structural review . -NY
plates, or similar. or serviceability of
. — ! — - the element or
Connection | Connectionis | Loose fasteners or Missing bolts, rivets, bridge; OR a
(1020) in place and pack rust without or fasteners; broken structljral review
functioning as | distortion is present | welds; or pack rust has been
intended. but the connection is | with distortion but completed and the
in place and does not warrant a defects impact
functioning as structural review.
intended. strength or
Distortion None Distortion not Distortion that ;'Sk? évgl:;?grl]':yo?f
(1900) requiring mitigation or| requires mitigation bridge
mitigated distortion. | that has not been '
addressed but does
not warrant structura
review.
Damage Not applicable. | The element has The element has The element has
(7000) impact damage. The | impact damage. The| impact damage.
specific damage specific damage The specific
caused by the impact | caused by the impac] damage caused by
has been captured in | has been captured in the impact has
Condition State 2 Condition State 3 been captured in
under the appropriate| under the appropriat¢ Condition State 4
material defect entry. | material defect entry.| under the
appropriate
material defect
entry.
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Element Commentary

Condition evaluation for this element includes thebvfaces and the top and bottom faces of the flange.
Stringers are inspected per lineal foot of stringer. This includes the top flange, web, and bottom flange.
Condition State 4 refers to "warrants structural analy&isar. this condition code, if a stemember has

10% or more section loss, consider that portion to be in Condition Stade 3teel Stringers with
Concrete Encasement, use Element # 113 along with Elementi#®@8&icreteEncasementf all of the

concrete encasement has been removed d&omember, that member should not use Element # 891. If any
encasement reinforcing steel is exposed or corroded, it should only be considered as it relates to the condition
of the concrete encasement and not the condition of the underlying structurakstdelr.
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3.3.2.2 Element #: 115 2 Prestressed Concrete Stringer

Description: This element defines pretensioned or fieasioned concrete members that support the
in a stringer floor beam system, and is for all stringers regardless of protectaem.sys

Classification: AASHTO NBE Units of Measurement ft.
Quantity Calculation: The quantity for this element is the sum of all of the lengths of each stringer.

Condition State Definitions

Condition States

Defects 1 2 3 4
Delamination/ | None Delaminated. Spall| Spall greater than 1 in
Spall/Patched 1in. or less deep o| deep or greater than €

Area 6 in. or less in in. diameter. Patched

(1080) diameter. Patched | area thats unsound or

area that is sound. | showing distresDoes
not warrant structural

review. Th diti
Exposed Rebar| None Present without Present with Wa(?rgﬁtns ;'On
(1090) measurable sectior] measurable section structural review
loss. loss, but does not 10 determine the
warrant structural
review effect on
' strength or
Exposed None. Present without Present wi section serviceability of
; . the element or
Prestressing section loss. loss, but does not bridge; OR a
(1100) ‘r"(’e?/rir:\/’;t structural structural review
Cracking (PSC) | Widiirless-than | Widkh0-0040.000 | Widiirgreaterthan | o0 000,
(1110) - OF SPacRg of | ' I ' | f 1 the defects

spacing-greater | 1030 . .
than-3-0-1t. Unsealed moderatd Wide crack or heavy Impact strength

or serviceability

Insignificant width cracks or pattern (map) of the element ol
cracks or unsealed moderatg cracking. bridge
moderate width | pattern (map) '
cracks that have | cracking.
been sealed.

Efflorescence/ | None Surface white Heavy buildup with

Rust Staining without buildup or | rust staining.

(1120) leaching without
rust staining.
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Condition States
Defects 1 2 3 4
Damage Not applicable.| The element has The element has impa¢ The element
(7000) impact damage. Thg damage. The specific | has impact
specific damage damage caused by the damageThe
caused by the impa( impact has been specific
has been captuldn | captured in Condition | damage causeq
Condition State 2 | State 3 under the by the impact
under the appropriate material | has been
appropriate material defect entry. captured in
defect entry. Condition State
4 under the
appropriate
material defect
entry.

Element Commentary
Condition evaluation for this element includes the web faces and the top and bottom flange surfaces.

The nspector should use judgment when utilizing the condition state defect definitions, especially for
prestressedoncrete cracking. The crack defect description definitions describe generalized distress, but
the inspector should consider width, spacing,tiooaorientation and structural or nonstructural nature of
cracking. The inspector should consider exposure and environment when evaluating crack width. In
generalprestressedoncrete cracks less than @dnches can be considered insignificant anefect is

not warranted. Cracks ranging from@Q@o 0.09inches can be considered moderate and cracks greater
than 0.@9inches can be considered wide.
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3.3.2.3Element #: 116 » Reinforced Concrete Stringer

Description: This element defines mild steminforced concrete members that support the deck
stringer floor beam system, and is for all stringers regardless of protective system.

Classification: AASHTO NBE
Quantity Calculation: The quantity for this element isdlsum of all of the lengths of each stringer.

Condition State Definitions

Units of Measurement ft.

Condition States
Defects 1 2 3 4
Delamination/ | None Delaminated. Spall 1| Spall greater than 1
Spall/Patched in. or less deep or 6 | in. deep or greater
Area in. or less in than 6 in. diameter.
(1080) diameter. Pahed Patched area that i
area that is sound. | unsound or showing .
distressDoes not | 1he condition
warrant structural | warantsa
review. structural review
Exposed Rebal None. Present without Present with tc;fdetermlne theh
(1090) measurable section | measurableection | Eff€ct on strengt
loss. loss, but does not | 9" serviceability of
warrant structural th? elgment or
review bridge; OR a
— —— — structural review
Efflorescence/| None Surface white withou| Heavy buildup with has been
Rust Staining build-up or leaching | rust staining. completed and the
(11_20) _ WIFhOUt rust stalnl_ng. _ defects impact
C;i%kg?héljc . . _ . . strength or
Yy DDE2iR-or 24 orspacing-of-163-0  0-05-in-erspacing serviceability of
: oHessthan1Ht.
(1130) spacing-greater | ft— _ the element or
than-3-0-ft. Unsealed moderate | Wide crack or heavy bridge
Insignificant width cracks or pattern (map) '
cracks or unsealed moderate | cracking.
moderate width | pattern (map)
cracks that have | cracking.
been sealed.
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Condition States

3 4

Defects 1 2
Damage Not applicable. | The element has
(7000) impact damage. The

specific damage

caused by the impaci

has been capted in
Condition State 2

under the appropriate

material defect entry.| appropriate material under the
defect entry. appropriate
material defect
entry.

The element has The element has
impact damage. Theg impact damge.
specific damage The specific
caused by the impa( damage caused by
has been captured i| the impact has
Condition State 3 | been captured in
under the Condition State 4

Element Commentary

The Condition &te language for reinforced concrete allows "superficial cracKirg®se crackare the

small hairline cracks which often are evident even in oemcrete. Conditioistate 4 refers to "warrants
structural review.a Guidelines for meeting this conditicere whenreinforcing bars are exposed and
there is greater than 10% section loss of thels

The inspector should use judgment when utilizing the condition state defect definitions, especially for
reinforcedconcrete cracking. The crack defect description definitions describe generalized distress, but
the inspector should consider widthasmg, location, orientation and structural or nonstructural nature of

cracking. The inspector should consider exposure and environment when evaluating crack width. In

general, reinforced concrete cracks less than 0.012 inches can be considered imsignificadefect is

not warranted. Cracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater

than 0.05 inches can be considered wide.
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3.3.2.4 Element #: 117 » Timber Stringer

Description: This element defines timber memédhat support the deck in a stringer floor beam sys
and is for all stringers regardless of protective system.

Classification: AASHTO NBE
Quantity Calculation: The quantity for this element is the sum of all of the lengtlesach stringer.

Condition State Definitions

Units of Measurement ft.

Condition States

Defects 1 2 3 4
Connection | Connection | Loose fasteners or | Missing bolts, rivets, or
(1020) isin place | pack rust without fasteners; broken welds; (
and distortion is present| pack rust with distortion
functioning | but the conneadin is | but does not warrant a
as irtended. | in place and structural review.
functioning as
intended.
Decay/ Section| None. Affects less than Affects 10% or more of Th diti
Loss 10% of the member| the member but does not € Cotn ton
(1140) section warrant structural review. ‘é‘f{?&?ﬂ;ﬁeview
Check/ Shake | Surface Penetrates 5%50% | Penetrates more tha0% :
: ; ; to determine the
(1150) penetration | of the thickness of | of the thickness of the effect on strenath
less than 5% the member and not member or more than 5% . eng
. ) . | or servicability
of the in a tension zone. | of the membethickness in
. of the element or
member a tension zonéboes not bridae: OR a
thickness warrant structural review. g, .

_ structural review
regardless o has been
location.

Crack (Timber) | None. Crack that has been Identified crack exists tha completed a_lnd
) the defects impagd
(1160) arrested through is not arested, but does strength or
effective measures. ?s\ti :A?wre structural serviceability of
. : the element or
Split/ None Length less than thg Length equal to or greate bridge
Delamination member depth or | than tke member depth, ’
(Timber) arrested with but does not guire
(1170) effective actions structural review.
taken to mitigate.
Abrasion/ Wear| None or no | Section loss less Section loss 10% or more
(Timber) measurable | than 10% of the of the member thickness
(1180) section loss | member thickness | butdoes not warrant
structural reiew.
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Condition States

Defects 1 2
Damage Not The element has
(7000) applicable. | impact damage. The

specific damage
caused by the impa
has been captured i
Condition State 2
under the
appropriate material
defect entry.

3

The element has impact
damage. T specific
damage caused by the
impact has been captureg
in Condition State 3 unde
the appropriate material
defect entry.

The element has
impact damage.
The specific
damage caused
by the impact hag
been captured in
Condition State 4
under the
appropriate
material defect
entry.

Element Commentary

None
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3.3.2.5Element #: 118 2 Other Stringer

Description: This element defines all other material stringers, and is for all stringers regardl
protection system.
Classification: AASHTO NBE

Quantity Calculation: The quantity for this element is the sum of all the lengths of each stringer.

Condition State Definitions

Units of Measurement ft.

Condition States

Defects 1 2 3 4
Corrosion | None Freckled ust. Section loss is eviden
(1000) Corrosionof the steel | or pack rust is present
has initiated. but does not warrant
structural review.
Cracking | None Crack that haself- Identified crack eists
(1010) arrestedr has been | thatis not arrested bu
arrested with effective| does not warrant The condition
arrest holes, doubling| structural review. warrants a
plates, or similar. structural
Connection | Connection is in Loose fasteners or Missing bolts, rivets, | review to
(1020) placeand functioning| pack rust without or fasteners; broken | determine the
as inended. distortion is present | welds; or pack rust | effect on
but the connection is | with distortion but strength or
in place and does not warrant a | serviceability
functioning as structural review. of the
intended element or
Delamination| None. Delaminated. Spall 1 | Spall greater than 1 in bridge; OR a
/ Spalll in. or less deep or 6 ir| deep o greater than 6| structura
Patched Area or less in diameter. in. diameterPatched | review has
(1080) Patched aredét is area that is unsound ¢ been
sound. showing distresoes | completed
not warrant structural | and the
review. defects
Efflorescencel None. Surface white without| Heavy buildup with impact
/ Rust build-up or leaching | rust staining. strength or
Staining without rust staining. serviceability
(1120) of the
Cracking (RC| Width-lessthan-0.017 Width-0.0120.05in. | Width-greaterthan element or
and Other) | in—or-spacinggreatel orspacingof 180 | 0-05-in—orspacing-of | bridge.
(1130) than-3-0-ft ft— less than1-ff.
Insignificant cracks | Unsealed moderate | Wide crack or heavy
or moderate width width cracks or pattern (map)
cracks that have bee| unsealed moderate | cracking.
sealed. pattern (map)
cracking.
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Condition States

Defects 1 2 3 4
Deteioration | None. Initiated breakdown | Significant deterioration o
(Other) or deterioration. breakdown, but does not
(1220) warrant structural review.
Distortion None. Distortion not Distortion that equires
(1900) requiring mitigation | mitigation that has not
or mitigated been addressed but does
distortion. not warrant structural
review.
Damage Not The element has The element has impact | The element has
(7000) applicable. | impact damage. Thq damage. The specific impact damage.

specific damage
caused by the impag
has been captured i
Condition State 2
under the
appropriate matial
defect entry.

damage caused by the
impact has been capturec
in Condition State 3 unde
the appropriate material
defect entry.

The specific
damage caused
by the impact hag
been captured in
Condition State 4
under the
appropriate
material defect
entry.

Element Commentary

The other material stringer is intended for stringers constructed of composite materials, or other materials

that cannot be classified using any otherrddistringer element.

The inspector should use judgment when utilizing the condition state defect definitions, especially for
reinforcedconcrete cracking. The crack defect description definitions describe generalized distress, but
the inspector shouldoasider width, spacing, location, orientation and structural or nonstructural nature of

cracking. The inspector should consider exposure and environment when evaluating crack width. In

general, reinforced concrete cracks less than 0.012 inches can legmhansignificant and a defect is

not warranted. Cracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater

than 0.05 inches can be considered wide.
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3.3.3 Trusses/Arches

These supstructure elements include materials of steel, concrete, timber, and masonry, and are the main
load carrying members for the span.
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3.3.3.1 Element #: 120 2 Steel Truss

Description: This element defines all steel truss elements, including all tensidncampressior
members for through and deck trusses. It is for all trusses regardless of protective system.
Classification: AASHTO NBE

Quantity Calculation: The quantity for this element is the sum of all of the lengths of gash panel
measured longitudinally along the travel way.

Condition State Definitions

Units of Measurement ft.

Condition States

Defects 1 2 3 4
Corrosion None Freckled ust. Section loss is
(1000) Corrosion of the steel| evident or pek rust is
has initiated. present but does not
\r,é?,ri;?,\r,]_t structural The condition
Cracking None. Crack that has self Identified crack exists V\;arr?ntsla :
(1010) arrested or has been | that is not arrested tS rgctura _rewt?]w
arrested with effective| but does not warrant ec;fegt%rr?];?rizn ?h
arrest holes, doubling| structuralreview. s >Ng
plates, or similar. or serviceability of
. — ’ — . the element or
Connection | Connection is | Loose fasteners or Missing bolts, rivets, bridge: OR a
(1020) in place and pack rust without or fasteners; broken stru CtL; ral review
functioning as | distortion is present | welds; or @ack rust has been
intended. but the connection is | with distortion but completed and thd
in place and does not warrant a defects impact
functioning as structural review.
) strengthor
intended. serviceability of
Distortion None. Distortion not Distortion that the element or
(1900) requiring mitigation or| requires mitigation bridge
mitigated distortion. | that has not been '
addressed but does
not warrant structura
review.
Damage Not applicable. | The element has The element has The element has
(7000) impact damage. The | impact damage. The| impact damage.
specific damage specific damage The specific
caused by the impact | caused by thimpact | damage caused by
has been captured in | has been captured in the impact has
Condition State 2 Condition State 3 been captured in
under the appropriate| under the appropriat§ Condition State 4
material defect entry. | material defect entry| under the
appropriate
material defect
entry.
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Hement Commentary

Observed distress in truss vertical or diagonal members shall be reported as the length projected along the
length of the truss. Trusses are inspected per lineal foot of truss. Condition State 4 refers to "warrants
structural review.a For this condition code, if a steel member has 10% or more section loss, consider that
portion to be in Condition StateThis element includes through trusses and pinrssesFor steel truss
members with Concrete Encasement, use Element # 120 alongEleithent # 891i Concrete
Encasementf all of the concrete encasement has been removed from a member, that member should not use
Element # 891. If any encasement reinforcing steel is exposed or corroded, it should only be considered as it
relates to theondition of the concrete encasement and not the condition of the underlying structural steel
member.
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3.3.3.2Element #: 135 2 Timber Truss

Description: This element defines all timber truss elements, including all tension and compr
members for ttough and deck trusses. It is for all trusses regardless of protective system.
Classification: AASHTO NBE

Quantity Calculation: The quantity for this element is the sum of all of the lengths of each truss
measured longitlinally along the travel way.

Condition State Definitions

Units of Measurement ft.

Condition States

Defects 1 2 3 4
Connection | Connection | Loose fasteners or | Missing bolts, rivets, or
(1020) isin place | pack rust without fasteners; broken welds; (
and distortion is present| pack rust with distortion
functioning | butthe connection ig but does not warrant a
as irtended. | in place and structural review.
functioning as
intended.
Decay/ Section| None Affects less than Affects 10%or more of "

Loss 10% of the member| the member but does not The condition
(1140) section warrant structural review. warrantsla .
Check/ Shake | Surface Penetrates 5%50% | Penetratemore than 50% structura review

: ; ; to determine the
(1150) penetration | of the thickness of | of the thickness of the effect on strendt
less than 5% the member and not member or more than 5% or serviceability
of the in a tension zone. | of the membethickness in of the element or
member a tension zonéboes not bridge; OR a
thickness warrant structural review. ' .
regardless o Etrucbtural review
location. cszpleeeigd and
Crack (Timber) | None. Crack that has been Identified crack existshat the defects im
) pag
(1160) arrest-ed through is not arrested, but does strength or
effective measures. peo\ti ;?A?wre structural serviceability of
Split/Delaminati | None. Length less than thg Length equal to or greate Lhr?dgleement or
on (Timber) member depth or | than tke member depth, ’
(1170) arrested with but does notequire
effective actions structural review.
taken to mitigate.
Abrasion/ Wear| None or no | Section loss less Section loss 10% or more
(Timber) measurable | than 10% of the of the member thickness
(1180) section loss | member thickness | but doesot warrant
structural reiew.
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Condition States

Defects 1 2 3 4
Damage Not The element has The element has impac | The element has
(7000) applicable. | impact damage. Thq damage. The specific impact damage.

specific damage damage caused by the | The specific

caused by the impa( impact has been captureq damage caused
has been captured i| in Condition State 3 unde| by the impact has
Condition State 2 | the appropriate material | been captured in

under the defect entry. Condition State 4

appropriate material under the

defect entry. appropriate
material defect
entry.

Element Commentary
Observed distress in truss vertical or diagonal members shall be reported as the length projected along the
length of the truss.
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3.3.3.3 Element #: 136 2 Other Truss

Description: This element efines all other material truss elements, including all tension and comprt
members, and through and deck trusses. It is for all other material trusses regardless of protective

Classification: AASHTO NBE Units of Measurement ft.

Quantity Calculation: The quantity for this element is the sum of all of the lengths of each truss
measured longitudinally along the travel way.

Condition State Definitions

Condition States
Defects 1 2 3 4
Corrosion | None Freckled wst. Section loss is
(1000) Corrosion of the steel | evident or pack rust
has initiated. is present but does
not warrant
structural review.
Cracking | None. Crack that haself- Identified crack Th ndition
(1010) arrestecr has been exists that is not wa?rggts ;'O
arrested with effective | arrested but does ng tructural
arrest holes, doubling | warrant structural struc urta
plates, or simila review, (rjee\geervr\:]ir?e the
Connection | Connection isn place | Loose fasteners or pag Missing bolts, rivets effect on
(1020) and functioning as rust without distortion | or fasteners; broken
) ) _ strength or
intended. is present but the welds; or pack rust serviceabilit
connection is in place | with distortion but of the y
andfunctioning as does not warrant a element or
intended. structural review. bridue: OR a
Delamination| None. Delaminated. Spall 1 | Spall greater than 1 strugtdral
/ Spall/ in. or less deep or 6 in.| in. deep ogreater :
s A review has
Patched Areg or less in thmeter. than 6 in. diameter. been
(1080) Patched area thatis | Patched area that i completed
sound. unsound or showing P
distressDoes not and the
defects
warrant structural | .
review Impact
. . —— . strength or
Efflorescencel None. Surface white without | Heavy buildup with : o
: ) o serviceability
/ Rust build-up or leaching rust staining. of the
Staining without rust staining.
element or
(1120) bridge.
Cracking (RC Width-lessthan-0-042| Width-0-01.20-05in—or Width-greaterthan
and Other) | in—orspacing-greater | spacing-of-1-03-0-ft- 0.-05-in—er-spaeing
(1130) than-3-0-f Unsealed moderate ofess-than11t.
Insignificant cracks or| width cracks or Wide crack or heavy
moderate width crack{ unsealed moderate pattern (map)
that have been sealed pattern (map) cracking| cracking.
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Condition States

Defects 1 2 3 4
Deterioration | None Initiated breakdown | Significant deterioration o
(Other) or deterioration. breakdown, but does not
(1220) warrant structural review.
Distortion None Distortion not Distortion that requires
(1900) requiring mitigation | mitigation that has not
or mitigated been addressed but does
distortion. not warrant structural
review.
Damage Not The element has The element has impact | The element has
(7000) applicable. | impact damage. Thq damage. The specific impact damage.

specific damage
caused by the impa
has been captured i
Condition State 2
uncer the
appropriate material
defect entry.

damage caused by the
impact has been capturec
in Condition State 3 unde
the appropriate material
defect entry.

The specific
damage cause
by the impact hag
been captured in
Condition State 4
under the
appropriate
material defect
entry.

Element Commentary

Observed distress in truss diagonal and vertical members shall be reported as the projected length along
the length of the truss. Thether material open truss is intended for trusses constructed of composite

materials, or other materials that cannot be classified using any other defined truss element.

The inspector should use judgment when utilizing the condition state defectiole$ingspecially for

reinforcedconcrete cracking. The crack defect description definitions describe generalized distress, but
the inspector should consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspor should consider exposure and environment when evaluating crack width. In
general, reinforced concrete cracks less than 0.012 inches can be considered insignificant and a defect is
not warranted. Cracks ranging from 0.012 to 0.05 inches can be @®usidoderate and cracks greater

than 0.05 inches can be considered wide.
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3.3.3.4Element #: 141 2 Steel Arch

Description: This element defines steel arches regardless of type, and is for all arches regar
protective system.
Classification: AASHTO NBE

Quantity Calculation: The quantity for this element is the sum of all of the lengths of each arch
measured longitudinally along the travel way.

Condition State Definitions

Units of Measurement ft.

Defects

- [ eooo |

Condition States

1

2 3 4

Corrosion | None Freckled ust. Section loss is
(1000) Corrosion of the evident or pack rust
steel has initiated. | is present but does
not warrant
structural review.
Cracking | None Crack that has self | Identified crack
(1010) arrested or has beel exists that is not The condition
arrested with arrested but does n¢ warrants a structural
effedive arrest warrant structural | review to determine
holes, doubling review, the effect orstrength
plates, or similar. or serviceability of the
Connection | Connection is | Loose fasteners or | Missing bolts, rivets, element or bridge; OR
(1020) in place and | pack rust without or fasteners; broken| a structural review has
functioning as | distortion 5 present | welds; or pack rust | been completed and
intended. but the connection i§ with distortion but | the defects impact
in place and does not warrant a | strength or
functioning as structural review. serviceability of the
intended. element or bridge.
Distortion | None Distortion not Distortion that
(1900) requiring mitigation | requires mitigation
or mitigated that has not been
distortion. addressed but does
not warrant
structural review.
Damage | Not The element has The element has The element has
(7000) applicable. impact damage. Theg impact damage. The impact damage. The
specific damage specific damage specific damage
caused by the impaq caused by the impaq caused by the impact
has been captured i| has been captured i| has been captured in
Condition State 2 Condition State 3 | Condition State 4
under the under the under the appropriate
appropriate material appropriate material material defect entry.
defect entry. defect entry.
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Element Commentary

Observed distress in arch diagonals and vertical members (including spandrel columns) shall be reported
as theprojected length along the arch length. Condition State 4 refers to "warrants structural teview...
For this condition code, if a steel member has 10% or more section loss, consider that portion to be in
Condition State 4For steel truss members with Coeie Encasement, use Element # 120 along with
Element # 891 ConcreteEncasementf all of the concrete encasement has been removed from a member,
that member should not use Element # 891. If any encasement reinforcing steel is exposed or corroded, it
should only be considered as it relates to the condition of the concrete encasement and not the condition of
the underlying structural steel member.
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3.3.3.5 Element #: 142 2 Other Arch

Description: This element defines other material arches regardlesgef and is for all other materi
arches regardless of protective systéihndoes not include arches constructed with steel, prestre
concrete, reinforced concrete, timber, and masonry or stone materials.
Classification: AASHTO NBE
Quantity Calculation: The quantity for this element is the sum of all of the lengths of each arch
measured longitudinally along the travel way.

Condition State Definitions

Units of Measurenent; ft.

Condition States

Defects 1 2 3 4
Corrosion None Freckled vst. Section loss is evident
(2000) Corrosion of the | pack rust is present but
steel has initiated does not warrant
structural review.
Cracking None Crack that has | Identified crack exists
(1010) self-arrestedbr that is not arrested but
has been arreste{ does not warrant
with effective structural review.
arrest- holes, The condition
dou_bllr_wg plates, warrants a
. — or similar. — . structural review
Connection Connection isn Loose fasteners | Missing bolts, rivets, or to determine the
(1020) place and or pack rust fasteners; broken welds effect on strength
functioning as without distortion| or pack rust with or serviceabitiy
intended. is present but the| distortion but does not of the element or
connedbn is in warrant a structural bridge; OR a
place and review. structural review
functlonlng as has been
__ intended. __| completed and
Delamination/ | None Delaminated. Spall greater than 1 in. | ihe defects impag
Spall/ Patched Spall 1 in. or less| deep o greater than 6 in strength or
Area deep 0 6in. or diameterPatched area serviceability of
(1080) less in diameter. | that is unsound or the element or
Patched area thal showing distresdoes bridge.
is sound. not warrant structural
review.
Efflorescence/ | None. Suiface white Heavy buildup with rust
Rust Staining without buildup | staining.
(1120) or leaching
without rust
staining.
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Condition States

Defects 1 2 3 4
Cracking (RC| Width-lessthan | Width-0.0120.05 | Width-greaterthan-0-05-r
and Other) | 8-:832n—or in-orspacing of | or spacing of less than 1 f
(1130) spacing-greater | 1.0r3-09t Wide aack or heavy
than-3-04t Unsealed pattern (map) cracking.
Insignificant moderate width
cracks or cracks or unseale(

moderate width
cracks that have

moderate pattern
(map) cracking.

been sealed.
Deterioration| None Initiated Significant deterioration o
(Other) breakdown or breakdown, but does not
(1220) deterioration. warrant structural review.
Distortion | None. Distortion not Distortion that requires
(1900) requiring mitigation that has not
mitigationor been addressed but does
mitigated not warrant structural
distortion. review.
Damage | Not applicable. | The element has | The element has impact | The element has
(7000) impact damage. | damage. The specific impact damage.

The specific
damage caused b
the impact has
been captured in
Condition State 2

damage caused by the
impact has been captureg
in Condition State 3 unde
the appropriate material
defect entry.

Thespecific
damage caused
by the impact hag
been captured in
Condition State 4

under the under the
appropriate appropriate
material defect material defect
entry. entry.

Element Commentary

Observed distress in arch diagonals and verticals (including spandrel columns) shall be reported as the
projeced length along the arch length. The other material arch is intended for arches constructed of
composite materials, or other materials that cannot be classified using any other defined archFelement.
arches constructed with prestressed concrete matesalElement # 148 Prestressed Concrete Arch.

For arches constructed with reinforced concrete material, use Element fRéfifforced Concrete Arch.

For arches constructed with masonry or stacked stone material, use Elemerit Bd<tnry Arch.For

arches constructed with timber material, use Element # Tdber Arch.

The inspector should use judgment when utilizing the condition state defect definitions, especially for
reinforcedconcrete cracking. The crack defect description definitions desgeheralized distress, but

the inspector should consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consider exposure and environment when evaluating crack width. In
general, reinforcedancrete cracks less than 0.012 inches can be considered insignificant and a defect is
not warranted. Cracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater
than 0.05 inches can be considered wide.
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3.3.3.6 Element #: 143 2 Prestressed Concrete Arch

Description: This element defines only pretensioned or pessioned concrete arches, and is for
arches regardless of protective system.
Classification: AASHTO NBE

Quantity Calculation: The quanty for this element is the sum of the length of each arch panel mea
longitudinally along the travel way.

Condition State Definitions

Units of Measurement ft.

Condition States
Defects 1 2 3 4
Delamination/ | None Delaminated. Spall greater than 1 in. deep 0
Spall/Patched Spall 1 in. or greater than 6 in. diameter.
Area less deep or 6 in Patched area that unsound or
(1080) or lessin showing distresdoes not
diameter. warrant structural review.
Patched area
that is sound. The condition
Exposed Rebar| None Present without | Present with measurable secti| Warrants a
(1090) measurable loss, but does not warrant | Structural
section loss. | structural review. review to
i i i determine the
Exposed None Present without | Present wittsection loss, but | affect on
Prestressing section loss doe;s not waant structural strength or
(1100) review. serviceability
of the element
: i : : : or bridge; OR
Cracking (PSC)| Widthess Width-0-:004 Width-greaterthan-0-009-4r-01 5 structural
(1110) than 0.004 in. | 0.009 in. or spacing of less than 1 ft. review has
ar-shacig spaeing-efL0 | Wide crack or heavy pattern | peen
greaterthan | 3-0-f- (map) cracking. completed and
304t Unsealed the defects
Insignificant | moderate width impact
cracks or cracks or strength or
moderate unsealed serviceability
width cracks | moderate piéern of the element
that have beer| (map) cracking. or bridge.
sealed.
Efflorescence/ | None Surface white | Heavy buildup with rust
Rust Staining without buildup | staining.
(1120) or leaching
without rust
staining.
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Condition States

Defects 1 2
Damage Not The element has
(7000) applicable. impact damage.

The specific
damage caused
by the impact
has been
captured in
Condition State
2 under the
appropriate
material efect
entry.

3

The element has impac
damage. The specific
damage caused by the
impact has been
captured in Condition
State 3 under the
appropriate material
defect entry.

4

The element has
impact damage. The
specific damage
caused by the impact
has been capted in
Condition State 4
under the appropriate
material defect entry.

Element Commentary

Observed distress in arch diagonals and vertical members (including spandrel columns) shall be reported
as the projected length along the arch length. For fileties, the arch quantity shall be measured from

spring line to spring line. The length below the spring line is considered substructure.

The inspector should use judgment when utilizing the condition state defect definitions, especially for
prestressedoncrete cracking. The crack defect description definitions describe generalized distress, but
the inspector should consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consider exposum@ @nvironment when evaluating crack width. In
general prestressedoncrete cracks less than @dnches can be considered insignificant and a defect is

not warranted. Cracks ranging from@Q@o 0.09inches can be considered moderate and crack&egrea

than 0.@9inches can be considered wide.
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3.3.3.7 Element #: 144 2 Reinforced Concrete Arch

Description: This element defines only mild steel reinforced concrete arches, and is for all

regardless of protective system.

Classification:. AASHTO NBE

Quantity Calculation: The quantity for this element is the sum of all of the lengths of each arch
measured longitudinally along the travel way.

Condition State Definitions

Units of Measurement ft.

Defects

Condition States

Delamination/
Spall/Patched

1

2

FAIR

None

Delaminated. Spall
lin.orlessdeepqg

3

Spall greater than 1 in. deey
or greater than 6 in.

Area 6in. orlessin diameter. Patched area tha
(1080) diamete. Patched | is unsound orf®wing
area that is sound.| distressDoesnot warrant
structural review.

Exposed | None Present without Present with measurable .
Rebar measuable section| section loss, but doemt The condition
(1090) loss. warrant structural review. | Warrants a

_ i i structural
Efflorescence/ None Surface white Heavy buildup with rust review to
Rust Staining without buid-up or | staining. determine the
(1120) leaching without effect on
_ _ ru_st staining. . _ strength or
Cracking (RC| Width-less-than| Width-0-01:20-05 | Width-greaterthan-0-05-n. | serviceability
and Other) | 8-03:2in—or in—or-spacing-of ft. | of the element
(1130) spacing-greater| 1-0r3-0-f- Wide crack or heavy patterr| o bridge; OR a
than-3-0-ft. Unsealed moderat{ (map) cracking. structural
Insignificant width cracks or review has beel
cracks or unsealed moderatg completed and
moderate width| pattern (map) the defects
cracks that havq cracking. impact strength
been sealed. or
sewiceability
Abrasion/ | No abrasion or | Abrasion or Coarse aggregate is loose ¢ of the element
Wear wearing wearing has has popped out of the or bridge.
(PSC/RC) exposed coarse concretanatrix due to
(1190) aggregate but the | abrasion or wear.
aggregate remains
secure in the
concrete.
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Condition States
Defects 1 2 3 4
Damage Not applicable. | The element has | The element has impact The element
(7000) impact damage. damage. The specific has impact
The specific damage causeay the impact| damage. The
damage caused by has been captured in specific
the impact has beg Condition State 3 under the| damage causeq
captured in appropriate material defect | by the impact
Condition State 2 | entry. has been
under the captured in
appropriate Condition State
material defect 4 under the
entry. appropriate
material defect
entry.

Element Commentary

Observed distress in arch diagonals, vertical members (including spandrel columns) and spandrel walls
shall be reported as the projected length along the arch length. For filled arches, the arch quantity shall be
measured fnm springline to spring line. Tie length below the spring line is considered substructure. The
Condition State language for reinforced concrete allows "superficial cracking”. These cracks are the small
hairline cracks which often are evident even in new concretedi@on State 4 refers to "warrants
structural review.a Guidelines for meeting this condition are when reinforcing bars are exposed and
there is greater than 10% section loss of the steel.

The inspector should use judgment when utilizing the condgiate defect definitions, especially for
reinforcedconcrete cracking. The crack defect description definitions describe generalized distress, but
the inspector should consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consider exposure and environment when evaluating crack width. In
general, reinforced concrete cracks less than 0.012 inches can be considered insignificant and a defect is
not warranted. Cracks ranging from 0.012 to Or@Bes can be considered moderate and cracks greater
than 0.05 inches can be considered wide.
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3.3.3.8 Element #: 145 2 Masonry Arch

Description: This element defines masonry or stacked stone arches, and is for all arches regal
protective system.

Classification: AASHTO NBE
Quantity Calculation: The quantity for this element is the sum of all of the lengths of each arch s
measured longitudinally along the travel way.

Condition State Definitions

Units of Measurement ft.

Condition States
Defects 1 2 3 4
Efflorescence/ | None. Surface white withou] Heavy buildup with
Rust Staining build-up or leaching | rust staining.
(1120) without rust staining.
Mortar None. Cracking or voids in | Cracking or voidsri s
The condition
Breakdown !efss than 10% of 10% or more of the warrants a structura
(Masonry) joints. joints. review to determine
(4610) the effecton strength
Split/ Spall None. Block or stone has | Block or stone has or serviceability of
(Masonry) split or spalled with | split or spalled with the element or
(1620) no shifting. shifting but does not bridge; OR a
warrant a structural | i\t ral review has
rEView. been completed and
Patched Area | None. Sound p@tch. Unsound ptch. the defects impact
(Masonry) strength or
(1630) serviceability of the
Masonry None. Block or stone has | Block or stone has | glement or bridge.
Displacement shifted slightly out of | shifted significantly
(1640) alignment. out of alignment or is
missing but does not
warrant structural
review.
Damage Not The element has The element has The element has
(7000) applicable. impact damage. The| impact damage. The| impact damage. Theg
specific damage specific damage specific damage
caused by the impac] caused by the ipact | caused by the impaq
has been captured in has been captured in has been captured ii
Condition State 2 Condition State 3 Condition State 4
under the appropriatg under the appropriatg under the
material defect entry| material defect entry, appropriate material
defect entry.
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Element Commentary
Observed distress in arch spandrel walls shall be reported as the projected length along the arch length.

For filled arches, the arch quantity shall be measured from spring line to spring line. The length below the
spring line is considereslibstructure.
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3.3.3.9 Element #: 146 2 Timber Arch

Description: This element defines only timber arches, and is for all arches regardless of prc

system.

Classification: AASHTO NBE

Quantity Calculation: The quantityfor this element is the sum of all of the lengths of each arch
measured longitudinally along the travel way.

Condition State Definitions

Units of Measurement ft.

Condition States

Defects 1 2 3
Connection | Connection ig Loose fasteners or | Missing bolts, rivets,
(1020) in place and | pack rust without or fasteners; broken
functioning distortion is present | welds; or pack rust
as irtended. | but the connection is| with distortion but
in place and does not warrant a
functioning as structuralreview.
intended.
Decay Section | None. Affects less than 10% Affects 10% or more
Loss of the member of the member but
(1140) section does not warrant
structural review.
Check/ Shake | Surface Penérates 5% 50% | Penetrates more thai
(1150) penetration | of the thickness of th{ 50% of the thickness
less than 5% | member and not in a| of the member or
of the tension zone. more than 5% of the
member membe thickness in
thickness a tension zondboes
regardless of not warrant structura
location. review.
Crack (Timber) | None. Crack that has been | Identified crack exists
(1160) arrested through that is not arrested,
effective measures. | but does not require
strudural review.
Split/ None Length less than the | Length equal to or
Delamination member depth or greater than #n
(Timber) arrested with member depth, but
(1170) effective actims does not rquire

taken to mitigate.

structural review.

The condition
warrants a structura
review to determine
the effect on strengt
or serviceability of
the element or
bridge; OR a
structural review hag
been completed and
the defects impact
strength or
serviceability of the
element or bridge.

Abrasion/ Wear| None or no | Section loss les®iin | Section loss 10% or
(Timber) measurable | 10% of the member | more of the member
(1180) section loss. | thickness. thickness budoes
not warrant structura
review.
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Condition States

Defects 1 2
Damage Not The element has
(7000) applicable. | impact damage. The

specific damage
caused by the impaci
has been captured in
Condition State 2

under the appropriate
material defect entry.

3

The element has
impact damage. The
specific damage
caused by the impaci
has been captured in
Condition State 3
under the appropriate
material defect entry.

4

The element has
impact damage. The
specific damage
caused by the impag
has been captured il
Condition State 4
under the
appropriate material
defect entry.

Element Commentary

Observed distress in arch diagonal and vertical members (including spandrel columns) shall be reported

as the pojected length along the arch.
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3.3.4 Floor Beams

These elements are the intermediate transverse load carrying members, and can be constructed from steel,
concrete, and timber.
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3.3.4.1 Element #: 152 2 Steel Floor Beam

Description: This element defines steel floor beams that typically support stringers, and is for a
beams regardless of protective system.

Classification: AASHTO NBE
Quantity Calculation: The quantity for thislement is the sum of all of the lengths of each floor bear

Condition State Definitions

Units of Measurement ft.

Condition States

Defects 1 2 3 4
Corrosion | None. Freckled rust. Section loss is evider
(1000) Corrosion of the or pack rust is presen
steel has initiated. | but does not warrant
structural review.
Cracking None. Crack that has self | Identified crack exists
(1010) arrested or has bee| that is not arrested by The condition
arrested with does not warrant warrants a structural
effective arrest structuralreview. review to determine
holes, doubling the effect on strengtl
plates, or similar. or serviceability of
Connection | Connection is in| Loose fasteners or | Missing bolts, rivets, | the element or
(1020) place and pack rust without | or fasteners; broken | bridge; OR a
functioning as | distortion is present| welds; or mck rust | structural review has
intended. but the connection i{ with distortion but | been completed and
in place and does not warrant a | the defects impact
functioning as structural review. strengh or
intended. serviceability of the
Distortion | None. Distortion not Distortion that element or bridge.
(1900) requiring mitigation | requires mitigation
or mitigated that has not been
distortion. addressed but does
not warrant structural
review.
Damage Not applicable. | The element has | The element has The element has
(7000) impact damage. Thq¢ impact damage. The | impact damage. The
specific damage specific damage specific damage
caused by the caused by thimpact | caused by the impag
impact has been has been captured in| has been captured ir
captured in Condition State 3 Condition State 4
Condition State 2 | under the appropriate under the appropriat
under the material defect entry.| material defect entry|
appropriate materia
defect entry.
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Element Commentary

Condition evaluation for this element includes the web faces and the top and bottom facdmonfé¢he
ConditonSt ate 4 refers to "warrants structur al anal ys
10% or more section 3, consider that portion to be in Condition State 4.For $leelr beamwith

Concrete Encasement, use Element # 152 along with Elementi#@&icrete Encasemeittt.all of the

concrete encasement has been removed from a member, that member shaddEf@nant # 891. If any
encasement reinforcing steel is exposed or corroded, it should only be considered as it relates to the condition

of the concrete encasement and not the condition of the underlying structural steel member.
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3.3.4.2 Element #: 154 2 Prestressed Concrete Floor Beam

Description: This element defines prestressed concrete floor beams that typically support stringer:
for all floor beams regardless of protective system.
Classification: AASHTO NBE

Quantity Calculation: The quantity for this element is the sum of all of the lengths of each floor be:

Condition State Definitions

Units of Measurement ft.

Condition States

Defects 1 2 3 4
Delamination/ | None. Delaminated. Spall | Spall greater than 1
Spall/ in. or less deep or 6 | in. deep or greater
Patched Area in. or less in than 6 in. diameter,
(1080) diameter. Patched | Patched area that i
area that is sound. | unsound or
showing distress.
Does not warrant
structural review.
Exposed Rebar| None. Present withot Present with The condition
(1090) measurable section | measurable sectior| \yarrants a
loss. loss, but does not | g ctural review
warrant structural | 4 qetermine the
review. effect on strength
or serviceability
i i of the element or
Exposed None. Present without Present with bridge; OR a
Prestressing section loss. section loss, but | stryctural review
(1100) does not warrant | has peen
structural review. completed and
(1110) 0-004-in—or —orspacing-of-H0  0-009-—or-spaeia( strength or
spacing-greater | 3.0t ef—less%han—l—ﬂ serviceability of
than-3-0-f Unsealed moderate | Wide crack or the element or
Insignificant width cracks or heavy pattern bridge.
cracks or moderat| unsealed moderate | (map) cracking.
width cracks that | pattern (map)
have been sealed] cracking.
Efflorescence/ | None. Surface white withou| Heavy buildup
Rust Staining build-up or kaching | with rust staming.
(1120) without rust staining.
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Defects

Condition States

Damage
(7000)

Not applicable.

2

FAIR

The element has
impact damage. The
specific damage

caused by the impact
has been captured in

Condition State 2

under the appropriate
material defect entry.

The element has
impact damage.
The specific
damage caused by
the impact has bee
captured in
Condition State 3
under the
appropriate
material defect

entry.

The element has
impact damage.
The specific
damage caused
by the impact hag
been captured in
Condtion State 4
under the
appropriate
material defect
entry.

Element Commentary

The inspector should use judgment when utilizing the condition state defect definitions, especially for

prestressedoncrete cracking. The crack defect description defirstidescribe generalized distress, but

the inspector should consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consider exposure and environment when evaluating crack width. In
generalprestressedoncrete cracks less than @dnches can be considered insignificant and a defect is

not warranted. Cracks ranging from@Qo 0.9inches can be considered moderate and cracks greater

than 0.@9inches can be considered wide.
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3.3.4.3 Element #: 155 2 Reinforced Concrete Floor Beam

Description: This element defines mild steel reinforced concrete floor beams that typically s
stringers, and is for all floor beams regardless of protective system.

Classification: AASHTO NBE
Quantity Calculation: The quantity for this element is the sum of all of the lengths of each floor be:i

Condition State Definitions

Units of Measurement ft.

Condition States
Defects 1 2 3 4
Delamination/Spall/ | None Delaminated. Spall 1| Spall greater
Patched Area in. or less deep or 6 | than 1 in. deep
(1080) in. or less in or greater than 6
diameter. Patched | in. diameter.
area that is sound. | Patched area
that is unsound
or showing
distress. Does
not warrant
structural
review. The @ndition
Exposed Rebar | None. Present without Present with warrants a
(1090) measurable section | measurable structural review
loss. section loss, but| to determine the
does not warran| effect on strength
structural or serviceability
review. of the element or
bridge; OR a
structural review
has been
completed and
Efflorescence/ Rust | None Surface white withou| Heavy buid-up | the defects impag
Staining build-up or leaching | with rust strength or
(1120) without rust staining.| staining. serviceability of
the element or
bridge.
Cracking Width-Jess-than| Width-0.0120.05in. | Width-greater
(RC and Other) 0012 in-or orspacing-of- 3.0 | than-0.05in-—or
(12130) spacthg-greater ft— spacihg-oftess
than-3-0-ft Unsealed moderate | than-1-ft
Insignificant width cracks or Wide crack or
cracks or unsealed moderate | heavy pattern
moderate widt | pattern (map) (map) cracking.
cracks that cracking.
have been
sealed.
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Condition States

Defects 1 2 3 4
Damage Not applicable.| Theelement has The element hag The element has
(7000) impact damage. The| impact damage.| impact damage.

specific damage
caused by the impaci
has been captured in

The specific
damage caused
by the impact

The specific
damage caused
by the impact has

Condition State 2 has been been captured in
under the appropriatd captured in Condition State 4
material defect entry| ConditionState | under the
3 under the appropriate
appropriate material defect
material defect | entry.
entry.

Element Commentary

The Condition Statéanguage for reinforced concredélows "superficial cracking"These cracks are the
small hairline cracks which often are evident even in nemcrete. Conditiorstate 4 réers to "warrants
analysis.0 Guidelines for meeting this condition are when w@icihg bars are exposed and there is greater
than 10% section loss of the steel.

The inspector should use judgment when utilizing the condition state defect definitions, especially for
reinforcedconcrete cracking. The crack defect description definitotescribe generalized distress, but

the inspector should consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consider exposure and environment when evaluating crack width. In
general, reiforced concrete cracks less than 0.012 inches can be considered insignificant and a defect is
not warranted. Cracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater
than 0.05 inches can be considered wide.
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3.3.4.4 Element #: 156 2 Timber Floor Beam

Description: This element defines timber floor beams that typically support stringers, and is for al
beams regardless of protective system.
Classification: AASHTO NBE

Quantity Calculation: The quantity for this element is the sum of all of the lengths of each floor be:

Condition State Definitions

Units of Measurement ft.

Condition States

3 4

Defects 1 2
Connection Connection isn | Loose fastears or
(1020) place and pack rust without
functioning as distortion is
intended. present but the

connection is in
place and
functioning as
intended.

Missing bolts, rivets,
or fasteners; broken
welds; or pack rust
with distortion but
does not warrant a
structural review.
The condition
warrants a

Decay/ Section Loss None

Affectsless than

Affects 10% or mor€ structural

(1140) 10% of the of the member but | review to
member sectian | does not warrant determine the
structural review. effect on
strength or
serviceability
Check/ Shake | Surface Penetrates 5% | Penetrates more thg ¢ the element
(1150) penetration less | 50% of the 50% of the thicknesy bridge; OR a
than 5% of the | thickness othe of the member or | siryctural
member member and not i more than 5% of the aview has beel
thickness a tension zone. member thickness ir completed and
regardless of a tension zone. the defects
location. Does not warrant impact strength
structural review. or
serviceability
of the element
Crack (Timber) None. Crack that has Identified crack or bridge.
(1160) been arrested exists that is not
through effective | arrested, but does
measures. not require structura
review.
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Defects

Condition States

1

2

3

FAIR

Split/ Delamination | None Length less than | Length equal to or
(Timber) the member depth| greater than the
(1270) or arrested with | member depth, but
effective actions | does not require
taken to mitigate. | structural review.
Abrasion/ Wear | None or no Section loss less | Section loss 10% or
(Timber) measurable than 10% of the | more of the membet
(1180) section loss. memberthickness | thickness butloes
not warrant
structural rgiew.
Damage Not applicable. | The element has | The element has The element
(7000) impact damage. | impact damage. The has impact
The specific specific damage damage. The
damage caused b) caused by the impa( specific
the impact has has been captured ii damage caused
been captured in | Condition State 3 | by theimpact
Condition State 2 | under the has been
under the appropriate material captured in
appropriate defect entry. Condition State
material defect 4 under the
entry. appropriate

material defect
entry.

Element Commentary

None
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3.3.4.5 Element #: 157 2 Other Floor Beam

Description: This element defines other material floor beams that typically support s&;iregel is for
all floor beams regardless of protective system.

Classification: AASHTO NBE Units of Measurement ft.
Quantity Calculation: The quantity for this element is the sum of all of the lengths of each floor be:

Condition State Definitions

Condition States

Defects 1 2 3 4
Corrosion None Freckledrust. Section loss is
(1000) Corrosion of the | evident or pack rust i|

steel has initiated.| present but does not
warrant structural

review.
Cracking None Crack that has Identified crack exists
(1010) selfarresteddr has| that is not arrested
been arrested with but doe not warrant
effective arrest structural review. The condition
holes, doubling warrants a
plates, or similar. structural
Connection Connection isn | Loose fageners or | Missing bolts, rivets, | review to
(1020) place and pack rust without | or fasteners; broken | determine the
functioning as distortion is welds; or pack rust | effect on
intended. present but the with distortion but strength or
connection isin | does not warrant a | serviceability of
place and structural review. the element or
functioning as bridge; OR a
intended. structural
review has beer
completed and
Delamination/ Spall | None Delaminated. Spall greater than 1 | the defects
Patched Area Spall 1 in. or less | in. deep or greater | impact strength
(1080) deep or6in. or than 6 in. diameter. | or serviceability

less in diameter. | Patched area thag i | of the element
Patched area that| unsound or showing | or bridge.

is sound. distressDoesnot
warrantstructural
review.
Efflorescence/ Rust None Surface white Heavy buildup with
Staining without buildup rust staining.
(1120) or leaching
without rust
staining.
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Condition States
Defects 1 2 3 4
Cracking (RC| Width-less-than | Width-0.0120.05 Width-greater-than
and Other) | 8-032n—or in-or spacing of 0.05 in-orspacing
(1230) spacing-greater  1.0r3.0t- ofless than 1ft.
than-3-04t Unsealed moderate| Wide crack or heavy
Insignificant width cracks or pattern (map)
cracks or moderat| unsealed moderate | cracking.
width cracks that | pattern (map)
have been sealed| cracking
Deterioration | None Initiated breakdown | Significant
(Other) or deterioration. deterioration or
(1220) breakdown, but doe
not warrant
structural reiew.
Distortion | None Distortion not Distortion that
(1900) requiring mitigation | requires mitigation
or mitigated that has not been
distortion. addressed but does
not warrant
structural review.
Damage | Not applicable. The element has The element has The element has
(7000) impact danage. The | impact damage. The impact damage. The
specific damage specific damage specific damage
caused by the impa( caused by the impaq caused by the impa
has been captured i| has been captured i| has been captured i
Condition State 2 | Condition State 3 | Condition State 4
under the under the under the
appropriate material appopriate material | appropriate material
defect entry. defect entry. defect entry.

Element Commentary
The other material floor beam is intended floor beams constructed of composite materials, or other
materials that cannot be classified using any other defined floor beam element.

The inspector should use judgment when utilizing the condition state defect definitions, especially for
reinforcedconcrete cracking. The crack defect description definitions describe generalized distress, but
the inspector should consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consider exposuik emvironment when evaluating crack width. In
general, reinforced concrete cracks less than 0.012 inches can be considered insignificant and a defect is
not warranted. Cracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater
than 0.05 inches can be considered wide.
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3.3.5 Miscellaneous Superstructure Elements

Steel pin, pin and hanger assemblies, steel gusset atesyic retrofit components, bridge mounted
sign structuregnain and seandary cables will be discussed in this section.
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3.3.5.1 Element #: 147 2 Steel Main Cables

Description: This element defines all steel main suspension or cable stay cables not embe
concrete. It is for all cable groups regardless of protecyisems.
Classification: AASHTO NBE

Quantity Calculation: The quantity for this element is the sum of all of the lengths of each main
measured longitudinally along the travel way.

Condition State Definitions

Units of Measurement ft.

Condition States

Defects 1 2 3 4
Corrosion None. Freckled vst. Section loss is
(1000) Corrosion of the evident or pack rust
steel has initiated. | is present but does
not warrant
structural review. The condition
warrants a
structural
review to
Cracking None. Crack that haself- | Identified crack d]?ftermlne the
(1010) arrestedr has beer| exists that is not effect on
arrested with arrested but does n( strer]gth or
effective arrest warrant structural serviceability
holes, doubling | review of the element
plates, or similar. or bridge; OR a
. — — - structural
Connection Connection isn | Loose fasteners or| Missing bolts, rivets, review has beel
(1020) place and pack rust without | or fasteners; broken completed and
functioning as | distortion is presen| welds; or pack rust
X ; ; ' ; the defects
intended. but the connection | with distortion but impact strength
is in place and does not warrant a or
functioning as structural review. , .
intended. serviceability
Distortion None. Distortion not Distortion that 8‘; :?riedgleement
(1900) requiring requires mitigation '
mitigation or that has not been
mitigated addressed but does
distortion. not warrant
structural review.
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Defects

Condition States

Damage
(7000)

Not applicable

2 3 4
The element has | The element has The element
impact damage. impact damage. The has impact
The specific specific damage damage. The
damage caused by| caused by the impaq specific

the impact has bee

has been captured i

damage causeq

captured in Condtion State 3 by the impact

Condition State 2 | under the has been

under the appropriate material captured in

appropriate defect entry. Condition State

material defect 4 under the

entry. appropriate
material defect
entry.

Element Commentary
This element isritended for use on main cables in suspension bridges or main cable stays in cable stayed
bridges. Suspender cables or other smaller cables shall be captured using the secondary cable element.
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3.3.5.2 Element #: 148 2 Secondary Steel Cables

Description: This element defines all steel suspender cables not embedded in concrete. It is
individual or cable groups regardless of protective systems.

Classification: AASHTO NBE Units of Measurement Each

Quantity Calculation: The quantity for this elenmt is the sum of the individual cable or cable grol
carrying the load from the superstructure to the main cable/arch elements.

Condition State Definitions

Condition States
Defects 1 2 3 4
Corrosion | None. Freckled ug. Section loss is evident
(1000) Corrosion of the pack rust is present but
steel has initiated. | does not warrant
structural review.
Cracking | None. Crack that haselt | Identified crack exists | The condition
(1010) arrestecbr has been| that is not arrested but | Warrants a structural
arrested with does not warrant review to determine
effective arrest structural review the effect on strength
holes, doubling or serviceability of
plates, or similar. the element or bridge
Connection | Connection | Loose fasteners or | Missing bolts, rivets, or | ORa structural
(1020) isinplace | pack rust without | fasteners; broken welds réview has been
and distortion is present| or pack rust with completed and the
functioning | but the connection i{ distortion but does not | defects impact
as irtended. | in place and warrant a structural strength or
functioningas review. serviceability of the
intended. element or bridge.
Distortion None. Distortion not Distortion that requires
(1900) requiring mitigation | mitigation that has not
or mitigated been addressed but doe
distortion. not warrant structural
review.
Damage Not The element has The element has impacl| The element has
(7000) applicable. | impact damage. Thg damage. The specific | impact damage. The
specific damage damage caused by the | specific damage
caused by the impa( impact has been caused by the impact
has been captured i| captured in Condition | has been captured in
Condition State 2 | State 3 under the Condition State 4
under the appropriate material under the appropriate
appropriate material defect entry. material defect entry.
defect atry.
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Element Commentary

This element is intended for use on suspender cables, other smaller cables or groups of cables in one
location acting as a system to carry loads from the superseuiuthe main cable/arch. Suspension
bridge main cables or cable stays shall be captured using the steel main cable element.
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3.3.5.3 Element #: 149 2 Other Secondary Cable

Description: This element defines all other material cables not embedded imetand is for all
individual other material cables or cable groups regardless of protective systems.

Classification: AASHTO NBE Units of Measurement Each

Quantity Calculation: The quantity for this element is the sum of the individual cable or cmbleps
carrying the load from the superstructure to the main cable/arch elements.

Condition State Definitions

Condition States

Defects 1 2 3 4
Corrosion | None. Freckledrust. Sectpn loss is evident
(1000) Corrosion of the or pack rust is present

steel has initiated. | but does not warrant
structural review.

Cracking | None Crack that haself- | Identified crack exists
(1010) arrestedr has been| that is not arrested but
arrested with does not warrant
effective arrest structural review.
holes, doubling The condition warrantg
plates, or similar. a structural review to
Connection | Connection is| Loose fasteners or | Missing bolts, rivets, or determine the effect or
(1020) in place and | pack rust without | fasterers; broken strength or

functioning | distortion is present| welds; or pack rust withh serviceability of the
as inended. | but the connection i{ distortion but does not| element or bridge; OR

in place and warrant a structural a structural review has
functioning as review. been completed and th
intended. defects impact strengt
Deterioration| None Initiated breakdown| Significant or serviceability of the
(Other) or deterioration. deterioration or element or bridge.
(1220) breakdown, but does
not warrant structural
review.
Distorion | None Distortion not Distortion that requires
(1900) requiring mitigation | mitigation that has not
or mitigated been addressed but
distortion. does not warrant

structural review.
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Condition States

Defects 1 2 3 4
Damage | Not The element has The element has impa¢ The element has

(7000) applicable impact damage. Th¢ damage. The specific | impact damage. The
specific damage damage caused by the| specific damage cause

caused by the impact has ben by the impact has bee
impact has been captured in Condition | captured in Condition
captured in State 3 under the State 4 under the
Condition State 2 | appropriate material | appropriate material
under the defect entry. defect entry.

appropriate material
defect entry.

Element Commentayr

This element is intended for use on suspender cables, other smaller cables or groups of cables in one
location acting as a system to carry loads from the superstructure to the main cable/arch. Suspension
bridge main cables or cable stays shall be cagtusing the steel main cable element. The other material
secondary cable is intended for cables constructed of composite rsat@riather materials that cannot

be classified using any other defined cable elements.
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3.3.5.4 Element #: 161 ? Steel Pin and Pin & Hanger Assembly or both

Description: This element defines steel pins and pin and hanger assemblies and is for all ass
regardless of protective system.
Classification: AASHTO NBE

Quantity Calculation: The quatity for this element is the sum of the number of pins, pin and he
assemblies, or both.

Condition State Definitions

Units of Measurement Each

Condition States

Defects il 2 3 4
Corrosion None. Freckledrust. Section loss is
(2000) Corrosion of the steel| evident or pack rust
has initiaed. is present but does
not warrant "
structural review. Ivgfrgﬁ?sdglon
Cracking None. Crack that haself Identified crack structural review
(1010) arrestedr has been | exists that is not 10 determine the
arrested with effective| arrestedut doe not effect on strenath
arrest holes, doubling| warrant structural . N9
- . or serviceability
plates, or similar. review.
. — — - of the element or
Connection Connection is| Loose fasteners or Missing bolts, rivets| , . .
) : ) bridge; OR a
(1020) in place and | pack rust without or fasteners; broken ,
. . o ) structural review
functioning | distortion is present | welds; or pack rust
. o N . has been
as inended. | but the connection is | with distortion but
) compleed and
in place and does not warrant a he def
functioning as structural review the defects
intended ' impact strength
. . . —— . . I servi ili
Distortion None. Distortion not Distortion that or serviceability
- N : e of the element or
(1900) requiring mitigation or| requires mitigation bridge
mitigated distortion. | that has not been '
addressed butoes
not warrant
structural review.
Damage Not The element has The element has The element has
(7000) applicable. impact damage. The | impact damagéelhe | impact damage.
specific damage specific damage The specific
caused by the impact | caused by the impaq damage caused
has been captured in | has been captured i| by the impact has
Condition State 2 Condition State 3 | been captured in
under the appropriate| under the Condition State 4
material defect entry. | appropriate material under the
defect entry. approprate
material defect
entry.
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Element Commentary
Distress observed on either hanger assembly plate should be considered in the condition assessment.
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3.3.5.5 Element #: 162 2 Steel Gusset Plate

Description: This member defines only those steel gugsate(s) connections that are on the m
truss/arch panel(s). These connections can be constructed with one or more plates that may |
riveted, or welded. This element is for all gusset plates regardless of protective systems.

Classification: AASHTO NBE

Quantity Calculation: The quantity for this element is the sum of the number of primary padidl
gusset plate assembli€ésr multiple plate gusset connections at a single panel point, the quantity s
one gusgeplate regardless of the number of individual plates at the single connection point.

Condition State Definitions

Units of Measurement Each

Defects

| eoop |

Condition States

1

2

3

FAIR

4

Corrosion | None. Freckled ust. Section loss is evident
(1000) Corrosion of the stee| or pack rust is present
has initiated. but does not warrant
structural review.
Cracking | None. Crack that haself Identified crack exists
(1010) arrestedr has been | that is not arrested but
arrested with does not warrant The condition warrants &
effective arrest holes| structural reiew. structural review to
doubling plates, or determine the effect on
similar. strength or serviceability
Connection| Connection | Loose fasteners or | Missing bolts, rivets, orf of the element or bridge
(1020) |isinplace | pack rust without fasteners; broken OR a structural review
and distortion is present | welds; or pack rust witlf has been completed ang
functioning | but the connection is| distortion but does not | the defects impact
as inended. | in place and warrant a structural | strength or serviceability
functioning as review. of the element or bridge
intended.
Distortion | None. Distortion not Distortion that requires
(1900) requiring mitigation | mitigation that has not
or mitigated been addressed but
distortion. does ot warrant
structural review.
Damage | Not The element has The element has impad The element has impact
(7000) applicable. | impact damage. The| damage. Thepecific damage. The specific
specific damage damage caused by the damage caused by the
caused by the impac] impact has been impact has been capturg
has been captured in captured in Condition | in Condition State 4
Condition State 2 State 3 under the under the appropriate
under the appropriatg appropriate material | material defect entry.
material defect entry,| defect entry.
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Element Commentary
For builtup gusset plates, distress observed on any plate should be considered in the condition
assessment.
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3.3.5.6 Agency Defined Element #: 811 » Seismic Retrofit Components

Description: Seismic Retrofg are designed tomprove the expected seismic performance of
existing bridge through the addition of systems and components.

Classification: Independent ADE

Quantity Calculation: The quantity for this element is the suntlod number ofetrofitsinstalled orany
component othe existing bridge.

Condition State Definitions

Units of Measurement Each

Condition States

Defects 1 2 3 4
Corrosion None. Freckled rust. Section losss evident
(1000) Corrosion of the steel| or pack rust is present
has initiated. but does not warrant
structural review.
Cracking None. Crack that has self Identified crack exists
(1010) arrested or has been | that is not arrested but| The condition
arrested with effective| does not waant warrants a
arrest holes, doubling| structural review. structural
plates, or similar. review to
Connection | Connection isin | Loose fasteners or Missing bolts, rivets, ol determine the
(1020) place and pack rust without fasteners; lmken effect on
functioning as distortion is present | welds; or pack rust witl strength or
intended. but the connection is | distortion but does not | serviceability
in place and warrant a structural of the
functioning as review. element or
intended. bridge; OR a
Delamination/ | None. Delaminated. Spall 1 | Spall greater than 1 in.| structural
Spall/ Patched in. or less deep or 6 in deep or greater than 6 | review has
Area or less in diameter. in. diameter. Patched | peen
(1080) Patched area thatis | area that is unsound of completed
sound. showing distress. Doeqg and the
not warrant structural | defecs
review. impact
Efflorescence/| None. Surface white without| Heavy buildup with strength or
Rust Staining build-up or leaching | rust staining. serviceability
(1120) without rust staining. of the
Cracking (RC | Width-lessthan | Width-0.0120.05-in. | Width-greaterthan-0-0% element or
and Other) | 6:012-in—or oFspacinrgof-L83-0 | in—orspacig-efHess | bridge.
(1130) spacing-greater | f— than-1+#t
than-3.0-ft Unsealed moderate | Wide crack or heavy
Insignificant width cracks o pattern (map) cracking
cracks or moderat| unsealed moderate
width cracks that | pattern (map)
have been sealed| cracking.
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Condition States

Defects 1 2 3 4
Deterioration| None. Initiatedbreakdown or | Significant

(Other) deterioration. deterioration or

(1220) breakdown, but does
not warrant structural
review.

Distortion | None. Distortion not requiring | Distortion that
(1900) mitigation or mitigated | requires mitigation
distortion. that has not been

addessed but does nc¢
warrant structural

review.

Damage | Not The element has impac| The element has The element has impag

(7000) applicable.| damage. The specific | impact damage. The | damage. The specific
damage caused by the | specific damage damage caused by the
impact has been caused by the impact | impact has been
captured in Condition | has been captured in | captured in Condition
State 2 under the Condition State 3 State 4 under th
appropriate material under the appropriate| appropriate material
defect entry. material defect entry. | defect entry.

Element Commentary

A range ofSeismic Retrofitthave been employed to improve structural performance; among them are
column and pier cap enhancements (e.g., concrete, steel, or FRP shells for additional confinement
continuity and ductility), restrainers and loclp devices (to prevent superstructure unseating), isolation
bearings and hysteretic dampers (to reduce seismic response), and foundation enhancements.

For Isolationbearing do not code Element # 811; instecode Element # 831alone.

For Pin and Hanger Seismic retrofit, Element # 811 should be coded along with Elemergt#el@lin
and Pin & Hanger Assembly or both.

The inspector should use judgment when utilizing the condition state defect defirespesjally for
reinforcedconcrete cracking. The crack defect description definitions describe generalized distress, but
the inspector should consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspectorheuld consider exposure and environment when evaluating crack width. In
general, reinforced concrete cracks less than 0.012 inches can be considered insigmifiaashéfact is

not warrantedCracks ranging from 0.012 to 0.05 inches can be consideredratecand cracks greater

than 0.05 inches can be considered wide.
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3.3.5.7 Agency Defined Element #: 812 » Bridge Mounted Sign Structures

Description: This element defines the sign structure attached and/or mounted on the bridge

Classification: Independent ADE

Units of Measurement Each

Quantity Calculation: The quantity for this element is the sum of the number each sign structur
separate truss attached to the existing bridge fascia.

Condition State Definitions

Condition States
Defects 1 2 3 4
Corrosion | None. Freckled rust. Corrosiorn Section loss is
(1000) of the steel has initiated| evident or pack rust i
present but does not
warrant structural
review.
Cracking None. Crack that has self Identified crack exists
(1010) arrested or has been | that is not arrested
ol i efecive |t coes LA The conion
plates, or sir’nilar 9 : warrants a structural
- - —= . — review rmi
Deterioration | None. Initiated breakdown or | Significant eview to determie
T L the effect on strengtl
(Other) deterioration. deterioration or or serviceability of
(1220) br(?[akdownt, btut dtoes the element or
not warrant structura bridge; OR a
review. structural review hag
Connection | Connection | Loose fasteners or pack Missing bolts rivets, :)heeegecfggglﬁeigtnd
(1020) isin place | rust without distortion is| or fasteners; broken strenath or P
and present but the welds; or pack rust servigeabilit of the
functioning | connection is in place | with distortion but clement or grid o
as irtended. | and funtioning as does not warrant a ge.
intended. structural review.
Distortion None. Distortion not requiring | Distortion that
(1900) mitigation or mitigated | requires mitigation
distortion. that has not been
addressed but does
not warrant structura
review.
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Condition States

3

Defects 1 2
Damage Not The element has impac
(7000) applicable. | damage. The specific

damage caused by the

impact has been
captured in Condition
State 2 undethe
appropriate material
defect entry.

The element has
impact damage. The
specific damage
caused by the impaci
has been captured in
Condition State 3
under the appropriate
material defect entry,

4

The element has
impact damage. The
specific damage
causeddy the impact
has been captured il
Condition State 4
under the
appropriate material
defect entry.

Element Commentary
Include comments about the signs and lighting in the field notes patiesinspection repart

Bridge mounted signs hanging from paetor mounted on the fascia (with an actual mounting structure)

which are intended to be viewed by traffic traveling under iinalge would be included in Element
#812.Also includedis anybridgemountedsign structurgwith an actual mounting struee) physically
mounted to a bridgihru-truss portaland viewable by traffic traveling on the bridge

Overheadbridge mountedsign structure which are included in the routine Sign Structure lctipe

program are not to be coded in Element #.8& example,sign structures mounted on pier caps are

reported in the Sign Structure Inspection program, and therefore not to be coded in this element.
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3.4 Bearings
This section covers fixed, movable, and specialty bearings.

Note: The protective coatingsystems are not applicable to bearing elements with metal parts
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3.4.1 Element #: 310 » Elastomeric Bearing

Description: This element defines only those bridge bearings that are constructed prima
elastomers, with awvithout fabric or metal reinforcement.

Classification: AASHTO NBE
Quantity Calculation: The quantity is the sum of each bearing of this type.

Condition State Definitions

Units of

Measurement Each

Condition States

——

Defects 1 2
FAIR
Corrosion None. Freckled wst. Section loss is
(1000) Corrosion of the evident or pack rust
steel has initiated. | is present but does
not warrant
structural review.
Connection Connectionis in | Loose fasteners or| Missing bolts, rivets,
(1020) place and pack rus without or fasteners; broken
functioning as distortion is presen| welds; or pack rust
intended. but the connection | with distortion but
is in place and does not warrant a
functioning as structural review.
intended.
Movement Free to nove. Minor restiction. Restricted but not
(2210) warranting structural
review.
Alignment Lateral and Tolerable lateral or| Approading the
(2220) vertical alignment| vertical alignment | limits of lateral or

is as expected for
the temperature

that is inconsistent
with the

vertical alignment
for the bearing but

The condition
warrants a
structural
review to
determine the
effect on
strength or
serviceability

of the element
or bridge; OR a
structural
review has
been complete(

PnANOnS ondions, | sructuralreviaw, | and the defects
: ' impact strength
Bulging, S|_olitting or| None Bulging less than | Bulging 15% or g(rerviceability
Tearing 15% of the more of the
: ) - of the element
(2230) thickness. thickness. Splitting or bridge
or tearing. Baring's '
surfaces are not
parallel. Does not
warrant structural
review.
Loss of Bearing | None Less than 10% 10% or more but
Area does not warrant
(2240) structural review.
NJDOT 144 Bridge EEment Inspection Manual

Structural Evaluation & Bridge Management

Created05/02/2014,Rev. 1:01/31/2015



Condition States

Defects 1 2
Damage Not applicable. | The element has
(7000) impact damage.

The specific
damage caused by
the impact has bee
captured in
Condition State 2
under the
appropriate
material defect
entry.

3

The element has
impact damage. The
specific damage
caused by the impa
has been capted in
Condition State 3
under the
appropriate material
defect entry.

4

The element
has impact
damage. The
specific
damage caused
by the impact
has been
captured in
Condition State
4 under the
appropriate
material defect
entry.

Element Commentary
This dement should be coded for expansion (moveable) or fixed beaFingsteel fixed bearings that
have a small elastomeric padde it as Element 2131 Fixed Bearing

Also, theElastomeric Bearingvith Teflon isincluded in Element 310his bridge bearig is constructed

primarily of elastomers, with or without fabric or metal reinforcement in the elastomeric pads, which have

a metal sole plate with Rolytetrafluoroethylen¢PTFE) sliding surface (Teflon is a brand naofehe

PTFE material).
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3.4.1.1 Agency Defined Element #: 8 31 2 Isolation Bearing

Description: This element defines those bridge bearings that provide for deflection and horizamalent
by the following meansThey use a flexible mounting so that the period of vibration of the tgdtdra is
lengthened sufficiently to reduce the feroesponse of a seismic evehhey use a damper or ener
dissipater so that the relative deflections across the flexible mounting can bd tonéepractical desig
level. They also provide rigidity udter low service load levels, suchvasd loads and braking forceBhese
bearings may be used in both fixed and expansion (moveable) applications

Classification: ADEi SubNBE 310

Quantity Calculation: The quantity is the suwf each bearing of this type.

Condition State Definitions

Units of Measurement Each

Defects 1

Condition States

2

FAIR

3 4

Corrosion | None. Freckled ust. Section loss is eviden|
(1000) Corrosion of the stee| or pack rust is present
has initiated. but doesot warrant
structural review.
Connection | Connection is in| Loose fasteners or | Missing bolts, rivets,
(1020) place and pack rust without or fasteners; broken
functioning as | distortion is present | welds; or pack rust
intended. but the connection is| with distortion but
in place and does not warrant a The condition
functioning as structural review. warrants a
intended. structural review to
Movement | Free to nove. Minor restriction. Restricted but not determine the effec
(2210) warranting structural | on strength or
review. serviceability of the
Alignment | Lateral and Tolerable lateral or | Approaching the limitg element or bridge;
(2220) vertical vertical alignment of lateral or vertical | OR a structural
alignment is as | that is inconsistent | alignment for the review has been
expected for the| with the temperature| bearing but does not | completed and the
tempeature conditions. warrant a structural | defects impact
conditions. review. strength or
Bulging, None. Bulging less than Bulging 15% or more | serviceability of the|
Splitting or 15% of the thickness| of the thickness. element or bridge.
Teaing Splitting or tearing.
(2230) Bearirg's surfaces are
not parallelDoes not
warrant structural
review.
Loss of None. Less than 10%. 10% or morébut does
Bearing Area not warrant structural
(2240) review.
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Condition States

Defects - z E 4
Damage | Not The element has The element has impact | The element has
(7000) applicable. impact damage. Th¢ damage. The specific impact damage.

specific damage damage caused by the | The specific
caused by the impa( impact has been captureq damage caused by,
has been captured il in Condition State 3 unde| the impact has bee
Condition State 2 | the appropriate material | captured in

under tle defect entry. Condition State 4

appropriate material under the

defect entry. appropriate
material defect
entry.

Element Commentary

The inspection items for isolation bearings are essentially the same as those for plain or laminated
neoprene bearings. The only elememtigjue to isolation bearings are the lead core and steel dowels, both
of which are hidden from view and cannot be inspected. The lead core may yield during an earthquake.
After a seismic event, the bearing shape and horizontal alignment in both the lioadiaund transverse
direction must be closely inspected. It may be necessary to replace these bearings after an earthquake.
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3.4.2 Element #: 311 » Movable Bearing

Description: This element defines only those bridge bearings which provide for bothorotatid
longitudinal movement by means of roller, rocker, or sliding mechanisms.

Classification: AASHTO NBE
Quantity Calculation: The quantity is the sum of each bearing of this type.

Condition State Definitions

Units of Measurement Each

Condition States

Defects 1 2 3 4
FAIR
Corrosion | None Freckled ost. Section loss is
(1000) Corrosion of the evident or pack rust
steel has initiated. | is present but does
not warrant
structural review. | The condition
Connection | Connection is in | Loose fasteners or | Missing bolts, warrants a
(1020) place and pack rust without rivets, or fasteners; | structural review
functioningas distortion is present| broken welds; or to determine the
intended. but the connection iy pack rust with effect on strength
in place and distortion but does | or serviceability of
functioning as not warrant a the element or
intended. structural review. bridge; OR a
Movement | Freeto move. Minor restriction Restricted bunot structural review
(2210) warranting has been
structural rgiew. completed and the
Alignment | Lateral and Tolerable lateral or | Approaching the defects impact
(2220) vertical vertical alignment | limits of lateral or | strength or
alignment is as | that is inconsistent | vertical alignment | serviceability of
expected for the | with the temperature for the bearing but | the element or
temperature conditions. does not warrant a | bridge.
conditions. structural review.
Loss of None Less than 10% 10% or more but
Bearing Area does not warrant
(2240) structural review.
Damae Not applicable. | The element has The element has | The element has
(7000) impact damage. The impact damage. Th{ impact damage.
specific damage specific damage The specific
caused by the impaq caused by the damage caused by
has been captured i| impact fas been the impact has
Condition State 2 | captured in been captured in
under the Condition State 3 | Condition State 4
appropriate material under the under the
defect entry. appropriate materia| appropriate
defect entry. material defect
entry.
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Element Commentary
This element does not include the following types of expansion (moveable) beabogs breaker

bearings, elastomeric bearings, pot bearirdjsk bearings, spherical bearings, enclosed/concealed
bearings, and isolation bearingsae protectivecoatingsystems are not applicable to this bearing element

with metal parts
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3.4.2.1 Agency Defined Element #: 832 2 Sliding Plate Bearings 7
Expansion/Moveable

Description: This element defines only those bridge bearings that provide for both rotatind:
longitudinal movemenby means of plates that slide relative to each other. Longitudinal move
betweerthe twoplates is accomplished by providing slotted holes in the top (sole) plate which allo
platesto slideover each other. These begsmmay be lubricated or néubricated. These plates may
flat in short spans (less than 50 feet in length), or concave and convex in longer spans fora
rotationdue to deflection.

Classification: ADE i SubNBE 311

Quantity Calculation: The quantity is the sum of each bearing of this type.

Condition State Definitions

Units of Measurement Each

Condition States

Defects 1 2 3
Corrosion None Freckled wst. Section losss
(2000) Corrosion of the evident or pack rust
steel has initiated. | is present but does
not warrant
structural review.
Connection Connection isn | Loose fasteners or | Missing bolts, rivets,
(1020) place and pack rust without or fasteners; broken
functioning as distortion is present| welds; or pack rust
intended. but the connection ig with distortion but
in place and does not warrant a
functioning as structural review.
intended.
Movement Free to nove. Minor restriction. Restricted but nio
(2210) warranting structura
review.
Alignment Lateral and Tolerable lateral or | Approaching the
(2220) vertical vertical alignment | limits of lateral or

alignment is as
expected for the

that is inconsistent
with the temperaturg

vertical alignment
for the bearing but

The condition
warrants a
structural
review to
determine the
effect on
strength or
serviceability
of the element
or bridge; OR a
structural
review has
been complete(
and the defects
impact strength
or
serviceability

temperature conditions. does not warrant a of the element
conditions. structural review. or bridge
Loss of Bearing | None. Less than 10%. 10% or more but '
Area does not warrant
(2240) structural review.
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Defects

Condition States

Damage
(7000)

Not applicable/

2 3 4
The element has The element has The element
impact damage. The impact damage. The | has impact
specific damage specific damage damage. The
caused by the impa( caused by the impact | specific

has been captured i
Condition State 2
under the
appropriate material
defect entry.

has been captured in
Condition State 3

under the appropriate
material defect entry.

damage cause(
by the impact
has been
captured in
Condition State
4 under the
appropriate
material defect
entry.

Element Commentary
The protective coating systems are not applicableisdoearing element with metal parts.
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3.4.2.2 Agency Defined Element #: 833 2 Rocker Bearings z Expansion/Moveable

Description: This element defines only those bridge bearings that provide for both deflectio
longitudinal movementby means of a steplate resting on a steel pin and steel rocker, held in place
pintle. Expansion (movement) is accomplished by allowing the location of the pin to move relahee
centerof the masonry plate.
Classification: ADE i SubNBE 311

Quantity Calculation: The quantity is the sum of each bearing of this type.

Condition State Definitions

Units of Measurement Each

Defects

. coop

Condition States

1

2

FAIR

3

4

Corrosion | None. Freckled ust. Sedion loss is evident
(2000) Corrosion of the stee| or pack rust is present
has initiated. but does not warrant
structural review.
Connection | Connection ig Loose fasteners or | Missing bolts, rivets,
(2020) in place and | pack rust without or fasteners; broken
functioning | distortion is present | welds; or pack rust
as inended. | but the connection is| with distortion but The condition warrants
in place and does not warrant a | a structural review to
functioning as structural review. determine the effect on
intended. strength or
Movement | Free to mee. | Minor restriction Restricted but not serviceability of the
(2210) warranting structural | element or bridge; OR
review. structural review has
Alignment | Laterdand | Tolerable lateral or | Approaching the limit§ been completed ante
(2220) | vertical vertical alignment | of lateral or vertical | defects impact strength
alignment is | that is inconsistent | alignment for the or serviceability of the
as expected | with the temperature| bearing but does not | €element or bridge.
for the conditions. warrant a structural
temperature review.
conditions.
Loss of None. Less than 10%. 10% or more but doeg
Bearing not warrant structural
Area review.
(2240)
Damage | Not The element has The element has The element has impag
(7000) applicable. impact damage. The| impact damage. The | damage. Thepecific
specific damage specific damage damage caused by the
caused by the impac] caused by the impact | impact has been
has been captured in has been captured in | captured in Condition
Condition State 2 Condition State 3 State 4 under the
under the appropriatg under the appropriate| appropriate material
material defect entry,| material defect entry. | defect entry.
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Element Commentary
The protective coating systems are not applicable to this bearing element with metal parts.
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3.4.3 Element #: 312 2 Enclosed/Concealed Bearing

Description: This element defines only those bridge bearings that are enclosed so that they are
for detailed inspection.

Classification: AASHTO NBE
Quantity Calculation: The quantity $ the sum of each bearing of this type.

Condition State Definitions

Units of Measurement Each

Condition States

Defects 1 2 3 4
FAIR
Corrosion None. Freckledrust. Section loss is
(1000) Corrosion of the evident or pack rust
steel has initiated. | is presenbut does
not warrant
structural review.
Connection Connection is | Loose fasteners or | Missing bolts, rivets
(1020) in place and pack rust without or fastenershroken
functioning as | distortion is present| welds; or pack rust
intended. but the connection i§ with distortion but
in place and does not warrant a
functioning as structural review.
intended.
Movement Free to nove. | Minor restriction. Restricted but not
(2210) warranting structura
review.
Alignment Lateral and Tolerable lateral or | Approaching the
(2220) vertical vertical alignment | limits of lateral or

alignment is as
expected for
the temperature

that is inconsistent
with the temperaturg
conditions.

vertical alignment
for the bearing but
does not warrant a

The condition
warrants a
structural review
to determine the
effect on strength
or serviceability
of the element or
bridge; OR a
structural review
has been
completed and the
defects impact
strength or
serviceabilityof
the element or
bridge.

conditions. structural review.
Loss of Bearing | None. Less than 10%. 10% or more but
Area does not warrant
(2240) structural review.
Damage Not applicable.| The element has The element has The element has
(7000) impact damage. Theg impact damage. Theg impact damage.
specific damage specific damage The specific
caused by the impa( caused by the impa¢ damage caused b
has been captured i| has been captured i| the impact has
Condition State 2 | Condition State 3 | beencaptured in
under the under the Condition State 4
appropriate mat@l | appropriate materiall under the
defect entry. defect entry. appropriate
material defect
entry.
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Element Commentary

This element should be used for box girder hinges. In cases where the bearing material is not visible, the
inspector shall assess the condition based gnraknt, grade across the joint, persistence of debris, or
other indirect indicators of the condition. Algbe potential for catastrophic failure due to reduction of
bearing area because of prestdsstening should be considered when rating this elemen
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3.4.4 Element #: 313 2 Fixed Bearing

Description: This element defines onlyhose bridge bearings that provide for rotation only
longitudinal movement).

Classification: AASHTO NBE
Quantity Calculation: Sum of eactbearing of this type.

Condition State Definitions

Units of Measurement Each

Condition States

Defects 1 2 3 4
FAIR
Corrosion None. Freckled ust. Section loss is eviden|
(1000) Corrosion of the steel| or pack rust is presen
has initiated. but does not waant
structural review.
Connection | Connection is| Loose fasteners or Missing bolts, rivets,
(1020) in place and | pack rust without or fasteners; broken | The condition
functioning | distortion is present | welds; or @ck rust warrants a
as inended. | but the connection is | with distortion but structural review to
in place and does not warrant a determine the effeg
functioning as structural review. on strength or
intended. serviceability of the
Movement Free tomove. | Minor restriction. Restricted but not element or bridge;
(2210) warranting structural | OR a structural
review. review has been
Alignment Lateral and | Tolerable lateral or | Approaching the limit§ completed and the
(2220) vertical vertical alignment that| of lateral or vertical defects impact
alignment is | is inconsistent with th¢ alignment for the strength or
as expected | temperature bearing but does not | serviceability of the
for the conditions. warrant a structural | element obridge.
temperature review.
conditions.
Loss of Bearing None. Less than 10%. 10% or more but does
Area not warrant structural
(2240) review.
Damage Not The element has The element has The element has
(7000) applicable. impact damage. The | impact damage. The | impact damage.
specific damage specific damage The specific
caused by the impact| caused by the impact| damage caused by
has been captured in | has been captured in | the impact has bee
Condition State 2 Condition State 3 captured in
under the appropriate| under the appropriate| Condtion State 4
material defect entry. | material defect entry. | under the
appropriate
material defect
entry.
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Element Commentary

This elementdoes notinclude the following types of fixed bearings; elastomeric bearipgsied
bearings pot bearings,disk bearings, spherical bearings, enclosed/cordedlearings, and isolation
bearings. Alspthe Pinned Bearings included into Element #313 he protective coating systems are not
applicable to this bearing element with metal parts.
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3.4.5 Element #: 314 2 Pot Bearing

Description: This element definghose high load bearings with confined elastomer. The bearing me
fixed against horizontal movement, guided to allow sliding in one direction, or floating to allow slid
any direction.

Classification: AASHTO NBE Units of Measurement Each

Quantity Calculation: The quantity is the sum of each bearing of this type.

Condition State Definitions

Condition States

1 2 3 4
Defects
Corrosion None Freckled vst. Section loss is
(1000) Corrosion of the evident or pack rust

steel has initiated. | is present but does
not warrant
structural review.

Connection Connection isn Loose fasteners or| Missing bolts, rivets,
(1020) place and pack rust without | or fasteners; broken The condition
functioning as distortion is presen| welds; or pack rust
intended. but the connection | with distortion but | Warrants a
is in place and does not warrant a strqctural
functioning as structural review. review to
intended. determine the
Movement Free to nove. Minor restriction Restricted bunot effect on
(2210) warranting structura strer]gth or
review. serviceability
Alignment Lateral and Tolerable lateral or| Approaching the 8: rr?dzlee'né)egt a
(2220) vertical vertical alignment | limits of lateral or structural1
alignment is as | that is inconsistent| vertical alignment review has
expected for the | with the for the beang but been completed
temperature temperature does not warrant a and the defects
conditions. conditions. strudural review. impact strength
Bulging, Splitting or| None Bulging less than | Bulging 15% or or
Tearing 15% of the more of the - y
(2230) thickness. thickness. Splitting 2?%56;?5::2/”,[
or tearing. Bearing's or bridge
surfaces are not ’
parallel. Does not
warrant structural
review.
Loss of Bearing | None Less than 10% 10% or more but
Area does not warrant
(2240) structural review.
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Condition States

1 2 3 4
Defects
Damage Not applicable. | The element has | The element has The element
(7000) impact damage. impact damage. The hasimpact
The specific specific damage damage. The
damage caused by| caused by the impaq specific

the impact Bs been

has been captured i

damage cause(

captured in Condition State 3 | by the impact

Condition State 2 | under the has been

under the appropriate material captured in

appropriate defect entry. Condition State

material defect 4 under the

entry. appropriate
material defect
entry.

Element Commentary

These bearings may be used in both fixed and expansion (moveable) applications. In tfibégpimg,
rotation about any plane can be accommodated with a large round elasttighdhiat is confined within

a thick steel ring or cylinder (the "pot"). This bearing accommodates rotations by deformations of the
disk Because the elastomer is doefl, it is able to carry more load than if it was allowed to bulge out in
the unconfined stat&.he protective coating systems are not applicable to this bearing element with metal
parts.
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3.4.6 Element #: 315 2 Disk Bearing

Description: This element défies those high load bearings with a hard plastic disk. This bearing
fixed against horizontal movement, guided to allow movement in one direction, or floating to
sliding in any direction.

Classification: AASHTO NBE
Quantity Calculation: The quantity is the sum of each bearing of this type.

Condition State Definitions

Units of Measurement Each

Condition States

2 3 4
FAIR

Corrosion None Freckled ust. Sectionloss is evident
(1000) Corrosion of the or pack rust is presern
steel has initiated. | but does not warrant
structural review.
Connection Connection isn | Loose fasteners or| Missing bolts, rivets,
(1020) place and pack rust without | or fasteners; broken
functioning as distortion is presen| welds; or pack rust
intended. but the connection | with distortion but
is in place and does not warrant a
functioning as structural review.
intended
Movement Free to nove. Minor restriction Restricted but not
(2210) warranting structural
review.
Alignment Lateral anl Tolerable lateral or| Approaching the
(2220) vertical vertical alignment | limits of lateral or

alignment is as
expected for the

that is inconsistent
with the

vertical alignment for
the bearing but does

temperature temperature not warrant
conditions. conditions. structural review.
Bulging, Splitting | None Bulging less than | Bulging 15% or more
or Tearing 15% of the of the thickness.
(2230) thickness. Splitting or tearing.
Bearirg's surfaces arg
not parallel.Does not
warrant structural
review.
Loss of Baring | None Less than 10% 10% or more but doe

Area
(2240)

not warrant structural
review.

The condition
warrants a
structural
review to
determine the
effect on
strength or
serviceability
of the element
or bridge; OR 4
structural
review has
been completeq
and the dfects
impact strength
or
serviceability
of the element
or bridge.
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Condition States

Defects 1 2 3 4
FAIR

Damage Not applicable. | The element has | The element has The element
(7000) impact damage. impact damage. The | has impact
The specific specific damage damage. The

damage caused by| caused by the impact specific
the mpact has beel has been captured in| damage cause

captured in Condition State 3 by the impact

Condition State 2 | under the appropriatg has been

under the material defect entry.| captured in

appropriate Condition State

material defect 4 under the

entry. appropriate
material defect
entry.

Element Commentary
The protective coating systems are not applicable to this bearing element witpamtstal
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3.4.6.1 Agency Defined Element #: 834 2 Spherical Bearing

Description: This element defines only those bridge bearings that provide for both deflectio
longitudinal movement by means of matching spherical surfaces ihandalocket type aangementThe
bearing may be fixed against horizontal movement, guided to allow movement in one direction, or flc
allow movement in any directioriTherefore these bearings may be used in both fixed and exp:
(moveable) applications.
Classification: ADE i SubNBE 315
Quantity Calculation: The quantity is the sum of each bearing of this type.

Condition State Definitions

Units of Measurement Each

Condition States

Defects 1 2 3 4
FAIR
Corrosion | None Freckled ug. Section loss is evident
(2000) Corrosion of the| or pack rust is present
steel has but does not warrant
initiated. structural review.
Connection| Connection isn | Loose fasteners| Missing bolts, rivets, or
(2020) | place and or pack rust fasteners; broken
functioning as | without welds; or pack rust with
intended. distortion is distortion but does not
present but the | warrant a structural The condition warrants a
connection is in | review. structural review to
place and determine the effect on
functioning as strength or serviceability
intended. of the element or bridge;
Movement | Free tomove. Minor Restricted bunot ORa structural review
(2210) restriction warrantingstructural has been completed and
review. the defects impact
Alignment | Lateral and Tolerable lateral| Approaching the limits | strength or serviceability
(2220) | vertical or vertical of lateral or vertial of the element or bridge.
alignment is as | alignment that is alignment for the
expected for the| inconsistent bearing but does not
temperature with the warrant a structural
conditions. temperature review.
conditions.
Loss of | None Less than 10% | 10% or more but does
Bearing not warrant structural
Area review.
(2240)
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Defects

Damage
(7000)

Condition States

Not applicable.

2

FAIR

The element has
impact damage.
The specific
damage caused
by the impact
has been
captured in
Condition State
2 under the
appropriate
material defect

entry.

3

The element has impac
damage. The specific
damage caused by the
impact has been
capured in Condition
State 3 under the
appropriate material
defect entry.

The element has impa
damage. The specific
damage caused by the|
impact has been
captured in Condition
State 4 under the
appropriate material
defect entry.

Element Commentary
Theprotective coating systems are not applicable to this bearing element with metal parts.
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3.4.7 Element #: 316 2 Other Bearing

Description: This element defines all other material bridge bearings regardless of translation or t

constraints.

Classification: AASHTO NBE
Quantity Calculation: The quantity is the sum of each bearing of this type

Condition State Definitions

Units of Measurement:Each

Defects 1

Condition States

2 3 4
FAIR

Corrosion None Freckled ust. Section loss is
(2000) Corrosion of the evident or pack rust
steel has initiated. | is present but does
not warrant
structural review.
Connection Connection isn | Loose fasteners or | Missing bolts, rivets,
(1020) place and pack rust without or fasteners; broken
functioning as distortion is present | welds; or pack rust
intended. but the connetion is | with distortion but
in place and does not warrant a
functioning as structural review.
intended.
Movement Free tomove. Minor restriction Restricted but not
(2210) warranting stratural
review.
Alignment Lateral and Tolerable lateral or | Approaching the
(2220) vertical vertical alignment | limits of lateral or

alignment is as
expected for the

that is inconsistent
with the temperature

vertical dignment
for the bearing but

temperature conditions. does not warrant a
conditions. structural review.
Loss of Bearing | None Less than 10% 10% or more but

The condition
warrants a
structural review
to determine the
effect on strength
or serviceability
of the element or
bridge; OR a
structural review
has been
completed and
the defects
impact strength
or serviceability
of the element or
bridge.

Area does not warrant
(2240) structural review.
Damage Not applicable. | The element has The element has The element has
(7000) impact damage. The impact damage. The impact damage.
specific damage specific damage The specific
caused by the impag caused by the impaq damage caused
has been captured it has been captured il by the impact hag
Condition State 2 Condition State 3 been captured in
under the appropriat under the appropriat Condition State 4
material defect entry material defect d@ry. | under the
appropriate
material defect
entry.
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Element Commentary
The other material bearing element is intended for bearings coestrottmaterials that cannot be

classified using anyother defined bearing elemenflso refer to Bond Breaker Bearings
ExpansioriMoveabl® , -efemént No. 833.The protective coating systems are not applicable to

this bearing element with metal parts.
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3.4.7.1 Agency Defined Element #: 8352 Bond Breaker Bearing 7
Expansion/Moveable

Description: This element defines only those bridge bearings that provide for longitudinal movem
meansof membrane such as @baked felt or tar paper that sepasab concrete bridge seat from 1
concrete stringeor slab it supports. These bearings are used primarily for short spans and .
designedo allowfor rotation caused by deflection.

Classification: ADE i SubNBE 316 Units of Measurement Each

Quantity Calculation: The quantity is the sum of each bearing of this type.

Condition State Definitions

Condition States

Defects 1 2 3 4
Loss of Bearing| None. Less than 10%. 10% or more but doe The condition
Area not warrant structural warrants a
(2240) review. structural review to

determine the effec
on strength or
serviceability of the
element or bridge;
OR a structural
review has been
completed and the
defects impact
strength or
serviceability of the
element or bridge.

Damage Not applicable.| The element has The element has The element has
(7000) impact damage. The¢ impact damage. The | impact damage.
specific damage specific damage The specific

caused by the impa( caused by the impaci damage caused by
has been captured il has been captured in| the impact has bee
Condition State 2 | Condition State 3 captured in

under the under the appropriatd Condition State 4
appropriate material material defect entry,| under the
defect entry. appropriate materig

defect entry.
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Element Commentary
This type of bearing is inspected by examining the area at the interface bttessaperstructurand
substructure.
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3.5 Substructure Elements

Substructure elements described in thiticke transmit the load from the superstructure into the ground.
These elements include columns, piles, pile caps/footings, pile extension, pier/bent caps, pier walls, and
abutments. These elements include elements of steel, concrete, timber, masasthgramdterials.

3.5.1 Columns/Pier Walls
This Article covers supporting elements of the structure. These items include columns and pier walls.
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3.5.1.1 Element #: 202 2 Steel Column

Description: All steel columns regardless of protective system.
Clasdfication: AASHTO NBE
Quantity Calculation: Sum of the number of columns.

Condition State Definitions

Units of Measurement Each

Condition States

2 & 4
FAIR

Defects 1
Corrosion None. Freckled rust. Section loss is
(1000) Corrosion of the evident or pack
steel ha initiated. | rust is present
but does not
warrant
structural
review.
Cracking None. Crack that has self| Identified crack
(1010) arrested or has beg that is not
arrested with arrested bt does
effective arrest not warrant
holes, doubling structural
plates, or similar. | review.
Connection Connection is in | Loose fasteners or| Missing bolts,
(1020) place and pack rust without | rivets, faseners;
functioning as distortion is presen{ broken welds; of
intended. but the connection | pack rust with
is in place and distortion but
functioning as does not warran
intended. structural
review.
Distortion None. Distortion not Distortion that
(1900) requiring requires
mitigation or mitigation that
mitigated has not been
distortion. addressed but
does not arrant
structural
review.
Settlement None. Exists within Exceeds
(4000) tolerable limits or | tolerable limits

arrested with no
structural distress.

but does not
warrant
structural

review.

The condition
warrants a
structural
review to
determine the
effect on
strength or
serviceability
of the element
or bridge; OR
a structural
review has
been
completed and
the defects
impact
strength or
serviceability
of the element
or bridge.
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Condition States
Defects 1 2 3 4
FAIR
Scour None. Exists within Exceeds
(6000) tolerable limits or | tolerable limits
has been arrested | but is less than
with effective the critical limits
countermeasures. | determined by
scour evaluation
and does not
warrant
structural
review.
Damage Not applicable. | The element has | The element hag The element
(7000) impact damage. impact damage.| has impact
The specific The specific damageThe
damage caused by| damage caused| specific
the impact has bee| by the impact | damage
captured in has been caused by the
Condition State 2 | captued in impact has
under the Condition State | been captured
appropriate 3 under the in Condition
material defect appropriate State 4 under
entry. material defect | the appropriate
entry. material defect
entry.

Element Commentary
Condition State 4 refers to "arrants structural reviewoFor this condition code, if a steel member has
10% or more section loss, consider that portion to be in Condition State 4.
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3.5.1.2 Element #: 203 2 Other Column

Description: All other material columns regdless of protective system.
Classification. AASHTO NBE
Quantity Calculation: Sum of the number of columns.

Condition State Definitions

Units of Measurement Each

Condition States

Defects 1 2 3
FAIR
Corrosion | None. Fredled rust. Corrosion | Section loss is evident ¢
(2000) of the steel has initiated.| pack rust is present but
does not warrant
structural review.
Cracking None. Crack that has self Identified crack that is
(1010) arrested or has been not arrested but does n(
arrested with effective | warrant structural
arrest holes, doubling review.
plates, or similar.
Connection | Connectionisin | Loose fasteners or pack| Missing bolts, rivets,
(1020) place and rust without distortion is | fasteners; broken welds
functioning as present but the or pack rust with
intended. connection is in place an| distortion but does not
functioning asntended. | warrant structural
review.
Delamination/| None. Delaminated. Spall 1 in. | Spall greater than 1 in.
Spall/ or less deep or 6 in. or | deep or greater than 6 i
Patched Area less in diameter. Patche¢ diameter. Patched area
(1080) areathat is sound. that is unsound or
showing distress. Does
not warrant structural
review.
Efflorescence/| None. Surface white without Heavy buildup with rust
RustStaining build-up or leaching staining.
(1120) without rustStaining
Cracking (RC | Width-lessthan | Width-0-.0120.05in—or | Width-greaterthan-0-05
and Other) | 6-:612-in—of j 03-04t- —erspacing-ofess
(1230) spacinggreater | Unsealed moderate widt| than-3+H-
than-3.0-f. cracks or unsealed Wide crack or heavy
Insignificant moderate pattern (map) | pattern (map) cracking.

cracks or moderat
width cracks that
have been sealed)

cracking.

Deterioration

None.

Initiated breakdown or

Significant deterioration

The
condition
warrants a
structural
review to
determine
the effect
on
strength or
serviceabil
ity of the
element or
bridge;
OR a
structural
review has
been
completed
and the
defects
impact
strength or
serviceabil
ity of the
element or
bridge.

(Other) deterioraton. or breakdown but does
(1220) not warrant structural
review.
NJDOT 172 Bridge EEment Inspection Manual

Structural Evaluation & Bridge Management

Created05/02/2014,Rev. 1:01/31/2015




Condition States
Defects 1 2 3 4
FAIR
Distortion None. Distortion not requiring| Distortion that requires
(1900) mitigation or mitigated | mitigation that has not
distortion. been addressed but doe
not warrant structural
review.
Settlement | None. Exists within tolerable | Exceeds tolerable limits
(4000) limits or arrested with | but does not warrant
no structural distress. | structural review.
Scour None. Exists within tolerable | Exceeds tolerable limits
(6000) limits or has been but is less than the
arrested with effective | critical limits determined
countermeasures. by scour evaluation and
does not warrant
structural review.
Damage Not applicable | The element has impa¢ The element has impac| The element
(7000) damage. The specific | damage. The specific | has impact
damage caused by the| damage caused by the | damageThe
impact has been impact has been specific
captured in Condition | captured in Corition damage
State 2 under the State 3 under the caused by the
appropriate material | appropriate material impact has
defect entry. defect entry. been captured
in Condition
State 4 under
the appropriate
material defect
entry.

Element Commentary
The other materialatumn is intended for columns constructed of composite materials, or other materials
that cannot be classified using any other defined column elements.

The inspector should use judgment when utilizing the condition state defect definitions, especially for
reinforcedconcrete cracking. The crack defect description definitions describe generalized distress, but
the inspector should consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should considsposure and environment when evaluating crack width. In
general, reinforced concrete cracks less than 0.012 inches can be considered insignificant and a defect is
not warranted. Cracks ranging from 0.012 to 0.05 inches can be considered moderatekargreater

than 0.05 inches can be considered wide.
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3.5.1.3 Element #: 204 2 Prestressed Concrete Column

Description: All prestressed concrete columns regardless of protective system.
Classification. AASHTO NBE
Quantity Calculation: Sum of the number of columns.

Condition State Definitions

Units of Measurement Each

Defects

Condition States

2

oo

FAIR

Delamination/ | None. Delaminated. Spall 1| Spall greater than ]
Spall/ in. or less deep or 6 | in. deep or greater
Patched Area in. or less in than 6 in. diameter
(1080) diameter. Patched | Patched areathat i
area that is sound. | unsound or
showing distress.
Does not warrant
structural review.
Exposed Rebar | None. Present without Present with
(1090) measurable section | measurable sectior
loss. loss but does not
warrant structural
review.
Exposed None. Present without Present with
Prestressing section loss. section loss but
(1100) does not warrant
structural review.
Cracking (PSC) | Width-less-than Width-0.0040.009 | Width-greater-than
(1110) 0.004-in—orspacing in—orspacing-of-10 | 0:009-in-orspacing
greaterthan-3-0-ft. | 3-0-f oeHessthan 44t
Insignificant cracks| Unsealed moderate | Wide crack or
or moderate width | width cracks or heavy pattern
cracks that have | unsealed moderate | (map) cracking.
been sealed. pattern (map)
cracking.
Efflorescence/ | None. Surface white withou| Heavy buildup

RustStaining
(1120)

build-up or leaching
without rustStaining

with rust staining.

Abrasion/ Wear

No abrasion or

Abrasion omwearing

Coarse aggregate i

The condition
warrants a
structural
review to
determine the
effect on
strength or
servicability
of the element
or bridge; OR
a structural
review has
been
completed and
the defects
impact
strength or
serviceability
of the element
or bridge.

(PSC/RC) wearing. has exposed coarse | loose or has poppe
(1190) aggregate but the out of the concrete
aggregate remains | matrix due to
secure in the abrasion or wear.
concrete.
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Condition States
Defects 1 2 3 4
FAIR
Settlement None. Exists within Exceeds
(4000) tolerable limits or | tolerable limits
arrested with no but does not
structural distress. | warrant
structural
review.
Scour None. Exists within Exceeds
(6000) tolerable limits or | tolerable limits
has been arrested | but is less than
with effective the critical limits
countermeasures. | determined by
scour evaluation|
and does not
warrant
structural
review.
Damage Not applicable. | The element has | The element hag The element
(7000) impact damage. impact damage.| has impact
The specific The specific damageThe
damage caused by| damage caused| specific
the impact has bee| by the impact | damage
capturedn has been caused by the
Condition State 2 | captured in impact has
under the Condition State | been captured
appropriate 3 under the in Condition
material defect appropriate State 4 under
entry. material defect | the appropriate
entry. material defect
entry.

Element Commentary
Condition State 4 refers to asrants structural reviewdGuidelines for meeting this condition are when
reinforcing bars oPrestressingtrands are exposed and there is greater than 10% section loss of the steel

The inspector should use judgment when utilizing the condition state defect definitions, especially for
prestressedoncrete cracking. The crack defelescription definitions describe generalized distress, but
the inspector should consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consider exposure and environment when evaluatingvidthckn

general prestressedoncrete cracks less than @0nches can be considered insignificant and a defect is

not warranted. Cracks ranging from@Q@o 0.09inches can be considered moderate and cracks greater
than 0.@9inches can be considst wide.
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3.5.1.4 Element #: 205 2 Reinforced Concrete Column

Description: All reinforced concrete columns regardless of protective system.
Classification. AASHTO NBE
Quantity Calculation: Sum of the number of columns.

Condtion State Definitions

Units of Measurement Each

Condition States

Defects 1

2

FAIR

Delamination/ | None. Delaminated. Spall ] Spall greater than 1
Spall/ in. or less deep or 6| in. deepor greater
Patched Area in. or less in than 6 in. diameter.
(1080) diameter. Patched | Patched area that is
area that is sound. | unsound or showing
distress. Does not
warrant structural
review.
Exposed Rebar| None. Present without Present with
(1090) measurable section| measurable section
loss. loss but does not
warrant structural
review.
Efflorescence/ | None. Surface white Heavy buildup with
RustStaining without buildup or | rust staining.
(1120) leaching without
rustStaining
Cracking (RC ang Width-less-than Width-0.0140.05 Width-greater-than
Other) 0012 in—orspacing in-—orspacing-of 0.05-in—or-spacing-of
(1130) greater-than-3-0-4t.  10-3-0-# lessthan21-Ht

Insignificant cracks
or moderate width
cracks that have
been sealed.

Unsealed moderate
width cracks or
unsealed moderate
pattern (map)
cracking.

Wide crack or heavy
pattern (nap)
cracking.

Abrasion/ Wear

No abrasion or

Abrasion or wearing

Coarse aggregate is

The condition
warrants a
structural
review to
determine the
effect on
strength or
serviceability
of the element
or bridge; OR
a structurh
review has
been
completed and
the defects
impact
strength or
serviceability
of the element

(PSC/RC) wearing. has exposed coarse loose or has popped or bridge
(1190) aggregate but the | out of the concrete '
aggregate remains | matrix due to
secure in the abrasion okvear.
concrete.
Settlement None. Exists within Exceeds tolerable
(4000) tolerable limits or limits but does not
arrested with no warrant structural
structural distress. | review.
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Condition States
Defects 1 2 3 4
FAIR
Scour None. Exists within Exceeds
(6000) tolerable limits or | tolerable limits
has been arrested | but is less than
with effective the critical limits
countermeasures. | determined by
scour evaluation
and does not
warrant
structural
review.
Damage Not applicable. | The elenent has The element hag The element
(7000) impact damage. impact damage.| has impact
The specific The specific damageThe
damage caused by| damage caused| specific
the impact has bee| by the impact | damage
captured in has been caused by the
Condition State 2 | captured in impact has
under the Condition Stag¢ | been captured
appropriate 3 under the in Condition
material defect appropriate State 4 under
entry. material defect | the appropriate
entry. material defect
entry.

Element Commentary
Condition State 4 refers tavarrants structural reviewd.Guidelines for meeting this condition are when
reinforcing bars are exposed and there is greater than 10% section loss of the steel.

The inspector should use judgment when utilizing the condition state defect definitioesiaksior
reinforcedconcrete cracking. The crack defect description definitions describe generalized distress, but
the inspector should consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector shiouconsider exposure and environment when evaluating crack width. In
general, reinforced concrete cracks less than 0.012 inches can be considered insignificant and a defect is
not warranted. Cracks ranging from 0.012 to 0.05 inches can be consideredtenadd cracks greater

than 0.05 inches can be considered wide.
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3.5.1.5 Element #: 206 2 Timber Column

Description: All timber columns regardless of protective system.
Classification. AASHTO NBE
Quantity Calculation: Sum ofthe number of columns.

Condition State Definitions

Units of Measurement Each

Condition States

Defects 1 2 3 4
FAIR
Connection Connection is | Loose fasteners or pack Missing bolts, rivets
(1020) in place and rust without distortion is| fasteners; broken
functioning as | present but the welds; or pack rust
intended. conrection is in place | with distortion but .
and functioning as does not warrant | e condition
intended. structural review. | Warrants a
Decay/ Section | None. Affects less than 10% o] Affects 10% or more Structural
Loss the member section. | of themember but | F€VIeW to
(1140) does not warrant | determine the
structural review. | €ffecton
strength or
Check/ Shake | Surface Penetrate§%-50% of Penetrates more the serviceabity
(1150) penetration lesg the thickness of the 50% of the thickness of the element
than 5% of the | member and not in a of the member or or bridge; OR
member tension zone. more than 5% of the a structur’al
thickness member thickness ifl o\ ia\w has
regardless of a tension zone. Doe been
location. not warrant completed and
_ struchraI review. the defects
Crack (Timber) | None. Crack that has been Identified crack that impact
(1160) arrested through has not been arrestg strength or
effective measures. butdoes not warrant serviceability
_ structural review. of the element
Sp!lt/ _ None. Length less than the Length equalto or | bridge.
Delamination member depth or greater than the
(Timber) arrested with effective | member depth but
(1170) actions taken to mitigatq does not warrant
structural review.
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Condition States

Defects 1 2 3 4
FAIR
Abrasion/ Wear | None or no Section loss less thal Section loss 10% or
(Timber) measurable 10% of the member | more of the member
(1180) section loss. thickness. thickness but does
not warrant suctural
review.
Settlement None. Exists within Exceeds tolerable
(4000) tolerable limits or limits but does not
arrested with no warrant structural
observed structural | review.
distress.
Scour None. Exists within Exceeds tolerable
(6000) tolerable limits or hag limits but is less than
been arested with the critical limits
effective determined by scour
countermeasures. evaluation and does
not warrant structura
review.
Damage Not applicable. The element has The element has The element
(7000) impact damage. The impact damage. The| has impact
specific damage specific damage damageThe
caused by the impac| caused by the impac| specific
has been captured in has been captured in damage
Condition State 2 Condition State 3 caused by the
under the appropriatg under the appropriatg impact has
material defect entry,| material defect @ny. | been captured
in Condition

State 4 under
the appropriate
material defect
entry.

Element Commentary

None
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3.5.1.6 Element #: 207 2 Steel Tower

Description: Steel builtup orframed tower supports regardless of protective system.

Classification: AASHTO NBE
Quantity Calculation: Sum of the heights of builip or framed tower supports.

Condition State Definitions

Units of Measurement ft.

Condition States

Defects 1 2 3 4
FAIR
Corrosion None. Freckled rust. Corrosion off Section loss is
(1000) the steel has initiated. evident or pack rus
is present but does
not warrant .
structural review. The co?dmon
Cracking None. Crack that has seHrrested | Identified crack \Q{?l:rc?ﬂrzla
(1010) or has been arrested with | that is not arrested review to
effective arrest holes, but does not determine the
doubling plates, or similar.| warrant structural
review effecton
Connection | Connection is in| Loose fasteners or pack ry Missing bolts, :gfv?gézglrit
(1020) place and without distortion is presén rivets, fasteners; of the elemeynt
functioning as | but the connection is in broken welds; or or bridge: OR
intended. place and functioning as | pack rust with a struc%ur’al
intended. distortion but does review has
not warrant been
structural review. completed and
Distortion None. Distortion not requiring Distortion that the cljoefects
(1900) mitigation or mitigated requires mitigation impact
distortion. that has not been strength or
ﬁg?g&;ﬁgﬂtbm doe:; serviceability
structural review. 8: rr?dzleement
Settlement | None. Exists within tolerable Exceeds tolerable '
(4000) limits or arrested with no | limits but does not
structural distress. warrant structural
review.
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Condition States

Defects 1 2 3 4
FAIR
Scour None. Exists within Exceeds tolerable
(6000) tolerable limits or | limits but is less than
has been arrested | the critical limits
with effective determined by scour
countermeasures. | evaluation and does
not warrant structural
review.
Damage Not applicable. | The element has | The element has The element hag
(7000) impact damage. impact damage. The | impact damage.

The specific
damage caused by
the impact has bee

specific damage
caused by the impact
has been captured in

The specific
damage caused
by the impact

captured in Condition State 3 has been
Condition State 2 | under the appropriate| captured in
under the material defect entry. | Condtion State
appropriate 4 under the
material defect appropriate

entry.

material defect
entry.

Element Commentary

This element is intended to be used for truss framed tower supports arsiiéel towers. It is intended

to capture large supports and towers associated with suspensigesbigdble stayed bridges, movable
bridges, or similar structurabnfigurations. Conditioistate 4 refers to "warrants stru@lureview...For

this condition code, if a steel member has 10% or more section loss, consider that portion to be in
Condition Sate 4.
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3.5.1.7 Element #: 208 2 Timber Trestle

Description: Framed timber supports. For all timber trestle/towers regardless of protective systen
Classification. AASHTO NBE
Quantity Calculation: Sum of the heights of builip or framed tower supports.

Condition State Definitions

Units of

Measurement ft.

Condition States

Defects 1 2 3 4
FAIR
Connection Connectionis in | Loose fasteners or | Missing bolts, rivets,
(1020) place and pack rust without fasteners; broken
functioning as distortion is present | welds; or pack rust
intended. but theconnection is | with distortion but
in place and does not warrant The condition
functioning as structural review. warrants a
intended. structural
Decay/ Section | None. Affects less than 10% Affects 10% or more | review to
Loss of the member of the member but | determine the
(1140) section. does not warrant effect on
structural review. strength or
Check/ Shake | Surface Penetrate§%-50% | Penetrates more thai seniceability
(1150) penetration less | of the thickness of th{ 50%of the thickness | of the element
than 5% of the | member and not in a| of the member or or bridge; OR
member tension zone. more than 5% of the | a structural
thickness member thickness in| review has
regardless of a tension zone. Doeg been
location. not warrant structura| completed and
review. the defects
Crack (Timber) | None. Crack that has been | Identified crack that | impact
(1160) arrested through has not been arreste( strength or
effective measures. | but does not warrant| serviceability
structural review. | of the element
Split/ None. Length less than the | Length equal to or | Or bridge.
Delamination member depth or greater than the
(Timber) arrested with member depth but
(1170) effective actions does not warrant
taken to mitigate. structural reiew.
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Defects 1

Con

dition States

2

FAIR

3 :

Abrasion/ Wear | None or no | Section loss less Section loss 10% or mor
(Timber) measurable | than 10% of the of the member thickness
(1180) section loss. | member thickness. | but does not waant
structural review.
Settlement None. Exists within Exceeds tolerable limits
(4000) tolerable limits or but does not warrant
arrested with no structural review.
structural distress.
Scour None. Exists within Exceeds tolerable limits
(6000) tolerable limits or but is less than the criticg
has been arréeed limits determined by
with effective scour evaluation and dos
countermeasures. | not warrant structural
review.
Damage Not The element has The element has impact| The element hag
(7000) applicable. impact damage. Th{ damage. The specific impact damage.

specific damage
cawsed by the impac
has been captured i
Condition State 2
under the
appropriate material
defect entry.

damage caused by the
impact has been capture
in Condition State 3
under the appropriate
material defect entry

The specific
damage caused
by the impact
has been
captured in
Condition State
4 under the
appropriate
material defect
entry.

Element Commentary
This element is intended to be used for truss framed trestle or towersntitrided to capture large
supports and towers associated with large deck truss bridges.

NJDOT

183

Structural Evaluation & Bridge Management

Bridge EEment Inspection Manual
Created05/02/2014,Rev. 1:01/31/2015



3.5.1.8 Element #: 210 ? Reinforced Concrete Pier Wall

Description: Reinforced concrete pier walls regardless of protective system.
Classification: AASHTO NBE
Quantity Calculation: Sum of the lengths of the pier walls measured along the skew angle.

Condition State Definitions

Units of Measurement ft.

Condition States

Defects 1 2
FAIR
Delamination/| None. Delaminated. Spall 1 | Spall greater than 1 in.
Spall/ in. or less deep or 6 in deep or greater than 6
Patched Area or less in diameter. in. diameter. Patched
(1080) Patched area that is | area that is unsound ot
sound. showing distress. Does
not warrant structural | The condition
review. warrants a
Exposed None. Presat without Present with structural
Rebar measurable section | measurable section I0g review to
(1090) loss. but does not warrant | determine the
structural review. effect on
Efflorescence/| None. Surface white without| Heavy buildup with strength or
RustStaining build-up or leaching | rust staining serviceability
(1120) without rustStaining of the element
Cracking (RC | Width-ess-than | Width-0-0120-05n- | Width-greater-than-0-04 or bridge; OR
and Other) | 6:012in—or orspacing-of1.083-0 | in—orspacing-ofless | a structural
(1130) spacing-greater | ft— than1ft review has
than-3-6- Unsealed moderate | Wide crack or heavy | been
Insignificant width cracks or pattern (map) cracking| completed and
cracks or moderat| unsealed mderate the defects
width cracks that | pattern (map) impact
have been sealed| cracking. strength or
Abrasion/ | No abrasion or | Abrasion or wearing | Coarse aggregate is | serviceability
Wear wearing. has exposed coarse | loose or has popped ol Of the element
(PSC/RC) aggregate but the of the concrete matrix | Or bridge.
(1190) aggregat remains due to abrasion or wea
secure in the concretg
Settlement | None. Exists within tolerable| Exceeds tolerable limit
(4000) limits or arrested with | but daes not warrant
no structural distress. | structural review.
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Condition States
Defects 1 2 3 4
FAIR
Scour None. | Exists within tolerable limits | Exceeds
(6000) or has been arrested with | tolerable limits
effective countermeasures. | but is less than
the criticallimits
determined by
scour evaluation
and does not
warrant
structural
review.
Damage Not The element has impact The element hag The element
(7000) applica | damage. The specific impact damage.| has impact
ble. damage caused by the impa] The specific damageThe
has been captured in damage caused| specific
Condition State 2 under the | by the impact | damage
appropriate material deft has been caused by the
entry. captured in impact has
Condition State | been captured
3 under the in Condition
appropriate State 4 under
material defect | the appropriate
entry. material defect
entry.

Element Commentary
Condition State 4 refers to "warrantsustiural review.oGuidelines for meeting this condition are when
reinforcing bars are exposed and there is greater than 1&%ndess of the steel.

The inspector should use judgment when utilizing the condition state defect definitions, especially for
reinforcedconcrete cracking. The crack defect description definitions describe generalized distress, but
the inspector shouldonsider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consider exposure and environment when evaluating crack width. In
general, reinforced concrete cracks less than 0.012 inches can le@mhinsignificant and a defect is

not warranted. Cracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater
than 0.05 inches can be considered wide.
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3.5.1.9 Element #: 211 2 Other Pier Wall

Description: Those pier wallsfoother materials regardless of protective system.
Classification. AASHTO NBE
Quantity Calculation: Sum of the lengths of the pier walls measured along the skew angle.

Condition State Definitions

Units of Measurement ft.

Condition States

Defects 1

2

FAIR

——

Corrosion | None. Freckled rust. Section loss is
(1000) Corrosion of the steel | evident or pack rust
has initiated. is present but does
not warrant
structural review.
Cracking | None. Crack that has self Identified crack that The condition
(1010) arrested or has been | is not arrested but warrants a
arrested wh effective | does not warrant structural review
arrest holes, doubling | structural review. 10 determine the
plates, or similar. effect on
Connection | Connection is in Loose fasteners or pac Missing bolts, rivets
. ; : _ strength or
(1020) place and rust without distortion | fasteners; broken , iy
- ) ) serviceability of
functioning as is present but the welds; or pack rust
) L N . the element or
intended. connection is in place | with distortion but bridoe: OR a
and functioning as does not warrant strugtdral review
intended. structural review. has been
Delamination| None. Delaminated. Spall 1 | Spall greater than 1
: ] completed and
/ Spall/ in. or less deep or 6 in/ in. deep or greater
A~ A, the defects
Patched Area or less in diameter. than 6 in. diameter. impact strength
(1080) Patched area thatis | Patched area that is or serviceability
sound. u_nsound or showing of the element o
distress. Does not bridge
warrant structural '
review.
Efflorescencel None. Surface white without | Heavy buildup with
/ Rust build-up or leaching rust staining.
Staining without rustStaining
(1120)
Cracking (RC| Width-less-than Width-0.0120.05-in—or| Width-greaterthan
and Other) | 8-:812r—orspacin( spacirgof103.0f- | 6-05inr—orspacing
(1130) greaterthan-3-0-t. | Unsealed moderate ofHess-than-1-t.
Insignificant cracks| width cracks or Wide crack or heavy
or moderate width | unsealed moderate pattern (map)
cracks that hae pattern (map) cracking| cracking.
been sealed.
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Condition States

Defects 1 2 3 4
FAIR
Deterioration| None. Initiated breakdown | Significant deterioration o
(Other) or deterioration. breakdown but does not
(1220) warrant structural review.
Distortion | None. Distortion not Distortion that requires
(1900) requiring mtigation | mitigation that has not
or mitigated been addressed but does
distortion. not warrant structural
review.
Settlement | None. Exists within Exceeds tolerablenhits
(4000) tolerable limits or but does not warrant
arrested with no structural review.
structural distress.
Scour None. Exists within Exceeds tolerable limits
(6000) tolerable limits or hag but is less than the critica
been arrested with | limits determined by scou
effective evaluation and does not
countermeasures. warrant structural review.
Damage | Not applicable.| The element has The element has impact | The element hag
(7000) impact damage. Theg damage. The sp#ic impact damage.
specific damage damage caused by the | The specific
caused by the impac] impact has been captured damage caused
has been captured in in Condition State 3 unde| by the impact
Condition State 2 the appropriate material | has been
under the appropriatq defect entry. captured in
material defect entry. Condition State
4 under the
appropriate
materal defect
entry.

Element Commentary
This element should be coded for pier walls constructed of other materials not otherwise defined.

The inspector should use judgment when utilizing the condition state defect definitions, especially for
reinforcedcorcrete cracking. The crack defect description definitions describe generalized distress, but
the inspector should consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consider exposure awitomment when evaluating crack width. In
general, reinforced concrete cracks less than 0.012 inches can be considered insignificant and a defect is
not warranted. Cracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater
than 0.05 inches can be considered wide.
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3.5.1.10 Element #: 212 2 Timber Pier Wall

Description: Those timber pier walls that include pile, timber sheet material, and filler. For all pier
regardless of protective system.
Classification: AASHTO NBE

Quantity Calculation: Sum of the lengths of the pier walls measured along the skew angle.

Condition State Definitions

Units of Measurement ft.

Condition States

2 & 4
FAIR

Defects 1
Connection Connection is in | Loose fasteners or Missing bolts,
(2020) place and pack rust without rivets, fasteners;
fundioning as distortion is present | broken welds; or
intended. but the connection is | pack rust with
in place and distortion but does
functioning as not warrant
intended. structural review.
Decay/ Sectin None. Affects less than 10%| Affects 10% or
Loss of the member sectior] more of the
(1140) member but does
not warrant
structural review.
Check/ Shake | Surface Penetrate§%-50% of | Penetrates more
(1150) penetration less | the thickness of the | than 50% of the

than 5% of the

member and not in a

thickness of the

member tension zone. member or more
thickness than 5% of the
regardless of member thickness
location. in a tension zone.
Does not warrant
structural review.
Crack (Timber) | None. Crack that ha been Identified crack
(1160) arrested through that has not been
effective measures. | arrested but does
not warrant
structural review.
Split/ Delamination| None. Length less than the | Length equal to or

The condition
warrants a
structural
review to
determine the
effect on
strength or
serviceability
of the element
or bridge; OR
a structural
review has
been
completed and
the defects
impact
strength or
serviceability
of the element
or bridge.

(Timber) member depth or greater than the
(11270) arrested with effectivel member depth but
actions taken to does not warrant
mitigate. structural review.
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Condition States

Defects 1 2 3 4
FAIR
Abrasion/ Wear| None or no Section loss less than| Section loss 10% or
(Timber) measurable 10% of he member | more of the member
(1180) section loss. thickness. thickness but does no
warrant structural
review.
Settlement | None. Exists within tolerable| Exceeds tolerable
(4000) limits or arrested with | limits but does not
no structural distress. | warrant sructural
review.
Scour None. Exists within tolerable| Exceeds tolerable
(6000) limits or has been limits but is less than
arrested with effective| the critical limits
countermeasures. determined by scour
evaluation and does
not warrant structural
review.
Damage Not applicable. | The element has The element has The element
(7000) impact damage. The | impact damage. The | has impact
specific damage specific damage damageThe
caused by the impact | caused by the ipact | specific
has been captured in | has been captured in | damage
Condition State 2 Condition State 3 caused by the
under the appropriate| under the appropriate| impact has
material defect entry. | material defect entry. | been captured
in Condition

State 4 under
the appropriate
material defect
entry.

Element ©@mmentary

None
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3.5.1.11 Element #: 213 2 Masonry Pier Wall

Description: Those pier walls constructed of block or stone. The block or stone may be placed wi
without mortar. For all pier walls regardless of protective system.

Classification: AASHTO NBE Units of Measurement ft.
Quantity Calculation: Sum of the lengths of the pier walls measured along the skew angle.

Condition State Definitions

Condition States
Defects 1 2 3 4
FAIR
Efflorescence/ | None. Suface white without | Heavy buildup with rust
RustStaining build-up or leaching staining.
(1120) without rustStaining
Mortar None. Cracking or voids in | Cracking or voids in 10% or | 1ne condition
Breakdown less than 10% of joints| more of the joints. warrants a
(Masonry) structural
(1610) review to
Split/ Spall | None. | Block or stone has splil Block or stone has splitor | détermine the
(Masonry) or spalled with no spalled with shifting but doeg €ffect on
(1620) shifting. not warrant structural review| Strength or
Patched Area | None. Sound patch. Unsound patch. serviceability
(Masonry) of the element
(1630) or bridge; OR
Masonry None. Block orstone has Block or stone has shifted | & s‘;ructrl:ral
Displacement shifted slightly out of | significantly out of alignment [)ewew as
(1640) alignment. but does not warrant eenl d and
structural review. completed an
the defects
Settlement | None. Exists within tolerable | Exceeds toletae limits but IsTrIZﬁCE[h or
(4000) limits or arrested with | does not warrant structural servigeabilit
no structural distress. | review. of the elemeynt
Scour None. Exists within tolerable | Exceeds tolerable limits but or bridae
(6000) limits or has been less than the critical limits ge-
arrested with effective | determined by scour
countermeasures. evaluation and daenot
warrant structural review.
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Condition States

Defects 1 2 3 4
FAIR
Damage Not applicable.| The element has impac] The element has| The element has
(7000) damage. The specific | impact damage. | impact damage.
damage caused by the | The specific The specific
impact has been damage caused | damage caused by
captured in Condition | by the impact hag the impat has been
State 2 under the been captured in| captured in
appr@riate material Condition State 3 Condition State 4
defect entry. under the under the
appropriate appropriate materig
material defect | defect entry.
entry.
Element Commentary
None
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3.5.2 Abutments / Slope Protection/ Wingwalls/ Headwalls

This Article coversthe abutmenkelementsof the structure.Abutments may be constructed of steel,
concrete, masonry, and othmiaterials. Slop@rotection, vingwalls and headwalls are also included in
this section.
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3.5.2.1 Element #: 215 2 Reinforced Concrete Abutment

Description: Reinforced concretabutments, including the material retaining the embankment and
monolithic wingwalls and abutment extensions. For all reinforced concrete abutment regardless «
protective system.

Classification: AASHTO NBE
Quantity Calculation: Sum of the width of the abutment with monolithic wingwalls and abutment
extensions measured along the skew angle.

Condition State Definitions

Units of M

easurement ft.

Defects

Condition States

2

.

FAIR

——

Delamination/| None. Delaminated. Spall 1 | Spall greater than 1
Spall/ in. or less deep or 6 in.| in. deep or greater
Patched Area or less in diameter. than 6 in. diameter.
(1080) Patched area thatis | Patched area that is
sound. unsound or showing "
distress. Does not | 1 N€ condition
warrant structural | Warrants a
review. stru_ctural
Exposed None. Present without Present with review to
Rebar measurable section measurable section determine the
(1090) loss. loss but does not effect on
warrant structural strer_mgth or
review. serviceability
Efflorescence/| None. Surface white without | Heavy buildup with 0{ the
RustStaining build-up or leaching rust staimg. E f_admerlt or
(1120) without rustStaining t” gte’ OIR a
Cracking (RC | Widthless than-0.01] Width 0.0120.05 in.or| Width greaterthan fer\};gvb”ﬁas
and Other) | in—orspacing-greatel i D30t 0.05-in—orspacing been
(1130) than-3-6- Unsealed moderate oeHessthan 44t completed
Insignificant cracks | width cracks or Wide crack or heavy and the
or moderate width unsealednoderate pattern (map) defects
cracks that have bee| pattern (map) cracking| cracking. impact
. sealed. . - - —| strength or
Abrasion/ | No abrasion or Abrasion or wearing | Coarse aggregate is serviceability
Wear wearing. has exposed coarse | loose or has poppec of the
(PSC/RC) aggregate but the out of the concrete element or
(1190) aggreate remains matrix due to bridge
secure in the concrete.| abrasion or wear. '
Settlement | None. Exists within tolerable | Exceeds tolerable
(4000) limits or arrested with | limits butdoes not
no structural distress. | warrant structural
review.
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Condition States

Defects 1 2 3 4
FAIR
Scour None. Exists within tolerable | Exceeds tolerable limit
(6000) limits or has been but is less than the
arrested with effective | critical limits
countermeasures. determined by scour
evaluation and does ng
warrant structural
review.
Damage | Not applicable.| The element has impa¢ The element has impa¢ The eement has
(7000) damage. The specific | damage. The specific | impact damage.

damage caused by the
impact has been
captured in Condition
State 2 under the
appropriate material
defect entry.

damage caused by the
impact has been
captured in Condition
State 3 under the
appropriate material
defect entry.

The specific
damage caused
by the impact hag
been captred in
Condition State 4
under the

appropriate
material defect
entry.

Element Commentary

Monolithic wingwalls, up to the first construction joint (cold joint, water stop, etc.) shall be considered in
the quantity and assessment of the abutment elefdéingwalls that are not monolithic with the
abutment shall not be included in the quantity or assessment of the abutment element. Condition State 4
refers to fAwar r adGuidelinestfar meeting thisdonditioa aré vehenéreinforcing bars

are posed and there is greater than 10% section loss of the steel

The inspector should use judgment when utilizing the condition state defect definitions, especially for
reinforcedconcrete cracking. The crack defect description definitions describe dgeeerdistress, but

the inspector should consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consider exposure and environment when evaluating crack width. In
general, reinforced concreteacks less than 0.012 inches can be considered insignificant and a defect is
not warranted. Cracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater
than 0.05 inches can be considered wide.
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3.5.2.2 Element #: 216 ? Timber Abutment

Description: Timber abutments, including the sheet material retaining the embankment, integral
wingwalls, and abutment extensions. For all abutments regardless of protective system.

Classification: AASHTO NBE
Quantity Calculation: Sum of the width of the abutment with integral wingwalls and abutment

extensions measured along the skew angle.

Condition State Definitions

Units of Measurement ft.

Condition States

2 & 4
FAIR

Defects 1
Connection Connection is in | Loose fasteners o] Missing bolts,
(1020) placeand pack rust without | rivets, fasteners;
functioning as distortion is broken welds; or
intended. present but the pack rust with
connection is in | distortion but
place and does not warrant
functioning as structurdreview.
intended.
Decay/ Section Loss | None. Affects less than | Affects 10% or
(1140) 10% of the more of the
member section. | member but does
not warrant
structural review.
Check/ Shake Surface Penetates5%- Penetrates more
(1150) penetration less | 50% of the than 50% of the
than 5% of the | thickness of the | thickness of the
member member and not i member or more
thickness a tension zone. than 5% of the
regardless of member
location. thickness in a
tension zone.
Does not warrant
structural review.
Crack (Timber) None. Crad that has Identified crack
(1160) been arrested that has not been
through effective | arrested but does
measures. not warrant
structural review.
Split/ Delamination None. Length less than | Length equal to

The condition
warrants a
structural
review to
determine the
effect on
strength or
serviceability
of the element
or bridge; OR
a structural
review has
been
completed and
the defects
impact
strength or
serviceability
of the element
or bridge.

(Timber) the member depth or greater than
(1170) or arrested with | the member
effective actions | depth but does
takento mitigate. | not warrant
structural review.
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Condition States

Defects 1 2 3 4
FAIR
Abrasion/ Wear | None or no Section loss less | Section loss 10% or
(Timber) measurable sectior| than10% of the more of the member
(1180) loss. member thickness thickness but does no
warrant structural
review.
Settlement None. Exists within Exceeds tolerable
(4000) tolerable limits or | limits but cbes not
arrested with no | warrant structural
observed review.
structural distress.
Scour None. Exists within Exceeds tolerable
(6000) tolerable limits or | limits but is less than
has been arrested the critical limits
with effective determined by scour
countermeasures.| evaluation and does
not warrant suctural
review.
Damage Not applicable. The element has | The element has The element
(7000) impact damage. | impact damage. The | has impact
The specific specific damage damageThe
damage caused b) caused by the impact | specific
the impact has has been captured in | damage
been captured in | Condition State 3 caused by the
Condition State 2 | under the appropriate| impact has
under the material defect entry. | been captured
appropriate in Condition

material defect
entry.

State 4 under
the appropriate
material defect
entry.

Element Commentary

Monolithic wingwalls, up to the first construction joint (Plank butt joint, etc.) shall be considered in this

guantity and assessment of the abutment element. Wingwalls that aremalithic with the abutment
shall not be inalded in the quantity or assessment of the abutment element.
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3.5.2.3 Element #: 217 2 Masonry Abutment

Description: Those abutments constructed of block or stone, including integral wingwalls and abt
extensions. The block or stone may be placed avithithout mortar. For all abutments regardless of

protective system.
Classification: AASHTO NBE

Condition State Definitions

Units of Measurement ft.
Quantity Calculation: Sum of the width of the abutment with integral wingwalls and abutment
extensions measured along the skeweng

Condition States
Defects 1 2 3 4
FAIR
Efflorescence/ | None. Surface white without| Heavy buildup with rust
RustStaining build-up or leaching | staining.
(1120) without rustStaining
Mortar None. Cracking or voids in | Cracking or voids in 10% or | 1N condition
Breakdown less than 10% of more of the joints. warrants a
(Masonry) joints. structural
(1610 review to
Split/ Spall | None. Block or stone has | Block or stone has splitor | determine the
(Masonry) split or spalled with nd spalled with shifting but doeg €fféct on
(1620) shifting. notwarrant structural review/| Strength or
Patched Area | None. Sound patch. Unsound patch. serviceability
(Masonry) of the element
(1630) or bridge; OR
Masonry None. Block or stone has Block or stone has shifted | & s'gructﬁral
Displacement shifted slightly out of | significantly out of alignment lr)ewew as
(1640) alignment. but does not arrant een leted and
structural review. completed an
the defects
Settlement None. Exists within tolerable| Exceeds tolerable limits but IST‘EﬁCE[h or
(4000) limits or arrested with | does not warrant structural servic?eabilit
no structural distress. | review. of the elemeynt
Scour None. Exists within tolerable| Exceeds tolerable limits but or bridae
(6000) limits or has been less than the critical limits ge-
arrested with effective| determined by scour
countermeasures. evaluation and does not
warrant structural review.
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Condition States

Defects 1 2 3 4
FAIR

Damage Not applicable. | The element has The element has| The element has
(7000) impact damage. The | impact damage. | impact damage.
specific damage The specific The specific

caused by the impact | damage caused | damage caused by
has been captured in | by the impact hag the impact has

Condition State 2 been captwed in | been captured in

under the appropriate| Condition State 3 Condition State 4

material defect entry. | under the under the
appropriate appropriate
material defect | material defect
entry. entry.

Element Commentary

Integralwingwalls, up to the first construction joint (cold joint, water stop, etc.) shall be considered in the
guantity and assessment of the abutment element. Wingwalls that are not monolithic with the abutment
shall not be included in the quantity or assessmktite abutment element.
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3.5.2.4 Element #: 218 2 Other Abutment

Description: Other material abutment systems, including the sheet material retaining the embank
and integral wingwalls and abutment extensions. For all abutments regardless oivpreystem.

Classification: AASHTO NBE
Quantity Calculation: Sum of the width of the abutment with integral wingwalls and abutment
extensions measured along the skew angle.

Condition State Definitions

Units of Measurement ft.

Condition States

Defects 1

2 3 4
FAIR

Corrosion | None. Freckled rust. Corrosior] Section loss is
(2000) of the steel has initiated| evident or pack rus
is present but does
not warrant
structural review.
Cracking | None. Crack that has self Identified crack
(1010) arrested or has been | that is not arrested
arresed with effective | but does not
arrest holes, doubling | warrant structural
plates, or similar. review.
Connection | Connection is in place Loose fasteners or pack Missing bolts,
(2020) and functioning as rust without distorton is | rivets, fasteners;

intended.

present but the
connection is in place
and functioning as

broken welds; or
pack rust with
distortion but does

The condition
warrants a
structural
review to
determinghe
effect on
strength or
serviceability
of the

intended. not warrant element or
structural review. | bridge; OR a
Delamination| None. Delaminated. Spkl in. | Spall greater than 1 structural
/ Spall/ or less deep or 6 in. or | in. deep or greater | review has
Patched Area less in diameter. Patcheg than 6 in. diameter| been
(1080) area that is sound. Patched area that if completed
unsound or and the
showing distress. | defects
Does not warrant | impact
structural review. | strength or
Efflorescencel None. Surface white without | Heavy buildup serviceability
/ Rust build-up or leaching with rust staining. | of the
Staining without rust Staining. element or
(1120) bridge.
Cracking (RC| Width-less-than0-012| Width-0-0120-05in—or | Width-greaterthan
and Other) | in—or-spacing-greater i 03-0-f 0-05-in—erspaeing
(1130) than-3-0-f Unsealed moderate oHess-than-11t.
Insignificant cracks or| width cracks or unseale| Wide crack or
moderate width cracky moderate pattern (map)| heavy pattern
that have been sealed cracking. (map) cracking.
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Condition States
Defects 1 2 3 4
FAIR
Deterioration | None. Initiated breakdown ol Significant deterioration or
(Other) deterioration. breakdown but does not
(1220) warrant structural review.
Distortion None. Distortion not Distortion that requires
(1900) requring mitigation or | mitigation that has not been
mitigated distortion. | addressed but does not
warrant structural review.
Settlement | None. Exists within tolerable| Exceeds toleble limits but
(4000) limits or arrested with | does not warrant structural
no structural distress. | review.
Scour None. Exists within tolerable| Exceeds tolerable limits buf
(6000) limits or has been is less than the critical limitg
arrested with effective| determined by scour
countermeasures. evaluation and @es not
warrant structural review.
Damage Not The element has The element has impact The element hag
(7000) applicable. | impact damage. The | damage. Tie specific impact damage.
specific damage damage caused by the The specific
caused by the impact | impact has been captured il damage caused
has been captured in | Condition State 3 under the| by the impact
Condition State 2 appropriate material defect| has been
under the appropriate| entry. captured in
material defect entry. Condition State
4 under the
appropriate
material defect
entry.

Element Commentary

This element should be coded for abutments constructed of materials not otherwise defined.

The inspector should use judgment when utilizing the condition state defect definitions, especially for
reinforcedconaete cracking. The crack defect description definitions describe generalized distress, but
the inspector should consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consider exposure amdosment when evaluating crack width. In
general, reinforced concrete cracks less than 0.012 inches can be considered insignificant and a defect is
not warranted. Cracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater
than 0.05 inches can be considered wide.
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3.5.2.5 Element #: 219 2 Steel Abutment

Description: Steel abutments, including the sheet material retaining the embankment, and monol
wingwalls and abutment extensions. For all abutments regardless of peotyctiem.
Classification: AASHTO NBE

Quantity Calculation: Sum of the number of columns.

Condition State Definitions

Units of Measurement Each

Condition States
Defects 1 2 3 4
FAIR
Corrosion None. Freckled rust. Section loss is
(1000) Corrosionof the steel| evident or pack rust
has initiated. is present but does
not warrant
structural review. The condition
Cracking None. Crack that has self | Identified crack that| warrants a
(1010) arrested or has been| is not arrested but | structural
arrested with does not warrant review to
effective arrest holes| structural review. determine the
doubling plates, or effect on
similar. strength or
Connection Connectionisin | Loose fasteners or | Missing bdts, rivets, | serviceability
(1020) place and pack rust without fasteners; broken | of the element
functioning as distortion is present | welds; or pack rust | or bridge; OR
intended. but the connection is| with distortion but | a structural
in place and does not warrant review has
functioning as structural review. been
intended. completed and
Distortion None. Distortion not Distortion that the defects
(1900) requiring mitigation | requires mitigation | impact
or mitigated that has not been | strength or
distortion. addresse but does | serviceability
not warrant of the element
structural review. or bridge.
Settlement None. Exists within Exceeds tolerable
(4000) tolerable limits or limits but does not
arrested with no warrant structural
structural distress. | review.
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Condition States

Defects 1 2 3 4
FAIR
Scour None. Exists within tolerable| Exceeds tolerable
(6000) limits or has been limits but is less
arrested with effective| than the critical
countermeasures. limits determined
by scour
evaluation and
does not warrant
structural review.
Damage Not applicable. | The element has The element has | The element has
(7000) impact damage. The | impact damage. | impact damage.

specific damage
caused by the impact
has been captured in
Condition State 2
under the appropriate
material defect entry.

The specific
damage caused b
the impacthas
been captured in
Condition State 3
under the
appropriate
material defect
entry.

The specific
damage caused by
the impact has
been captured in
Condition State 4
under the
appropriate
material defect
entry.

Element Commatary

Monolithic wingwalls, up to the first construction joint (sheet pile joint, etc.), shall be considered in the
guantity and assessment of the abutment element. Wingwalls that are not monolithic with the abutment
shall not be included in the quantity assessment of the abutment element.
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3.5.2.6 Agency Defined Element #: 841 2 Slope Protection

Description: This element defines the slope (embankment or fill) protectiaier the bridge.

Classification: Independent ADE

Quantity Calculation: Sum of the number of slope protections.

Condition State Definitions

Units of Measurement Each

Condition States

Defects 1 2 3 4
FAIR
Delamination| Nene. Delaminated--Spall-1| Spal-greaterthan-1-in
Fspall/ m—er—tess—eleep—eFG deep—er—g%ea%er—than 8 The condition
Patched-Area m—eplessrm m—d@ﬂeter—Pa{ehed warrants a structural
{1080) dr&meter.—_Fla%ehed &Fea—t.-h&t—l-.S—H-HSGH-Hd-C review to determine
areathatis-sound. | showing-distress—Do€ e effect orstrength
Retwarrantstrietaral | o serviceability of
Feview. the element or bridge
Cracking  Width less than Width 0.0120.05in. | Width greater than OR a structural
RCand | 0:012in—o or-spacing-of 1103-0 | 0-05-n—orspacing-of | review has been
Other) spacing-greater ft—- less-than-1-14t. completed and the
1139 than3-0-4 defects impact
Settlement | None. Exists within Exceeds tolerable strength or
(4000) tolerable limits or limits but does not | Serviceability of the
arrested with no warrant structural element or bridge.
structural distress. | review.
Damage | Not applicable.| The element has The element has The element has
(7000) impact damage. The impact damage. The | impact damage. The
specific damage specific damage specific damage
caused by the impac] caused by the impact | caused by the impaci
has been captured in has been captured in | has been captured in
Condition State 2 Condition State 3 Condition State 4
under the appropriatg under the appropriate| under the appropriatg
material defect entry.| material defect entry. | materialdefect entry.
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Condition States
Defects 1 2 3 4
FAIR
Erosion / None. Exists within Exceeds tolerable The condition
Undermining tolerable limits or hag limits but is less tha | warrants a
(Slope been arrested with | the critical limits geotechnical and/or
Protection) effective drainage determined by slope | geotechnical review
(8001) system. stability evaluation to determine the
and does not warrant | effect on strength or
geotechnical or serviceability of the
structural review. element obridge;
Cracking/ Insignificant | Unsealed moderate | Unsealed severe widtl OR a geotechnical
Displacement/| defects or width cracks or cracks or and/or structural
Missing modeate displacement/ displacement/ review has been
Mortar/ width cracks | missing mortar/ missing mortar/ completed and the
Broken slab | thathave | proken slab broken slalaffecting | defects impact
(Slope been sealed. | affecting less than | more than oethird of | Strength or
Protection onethird of the area. | the area. serviceability of the
(8005) element or bridge.

Element Commentary

The inspector should use judgment when utilizing the condition state defect definitions, especially for
reinforcedconcrete cracking. The crack defect description definitions describe generalized distress, but
the inspector should consider width, spacing, location, orientation and nature of cracking. The inspector
should consider exposure and environment when evaluating crack width. In general, reinforced concrete
cracks less than 0.012 inches can be consideréghifisant and a defect is not warrante@racks

ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater than 0.05 inches can be
considered wide.
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3.5.2.7 Agency Defined Element #: 842 2 Reinforced Concrete Wingwall

Description: Ranforced concrete nemonolithic wingwall, including the material retaining the
embankment. For all reinforced concrete fmaonolithic wingwalls regardless of protective system.

Classification: Independent ADE
Quantity Calculation: Sum of thdengthof thenon-monolithic wingwall

Condition State Definitions

Units of Measurement ft.

Defects

Condition States

2

e |

FAIR

——

Delamination/| None. Delaminated. Spall 1 in| Spall greater than 1
Spall/ or less deep or 6 in. or | in. deep or greater
Patched Area less in diamedr. Patched than 6 in. diameter.
(1080) area that is sound. Patched area that is
unsound or showing .
distress. Does not | | € condition
warrant structural | Warrants a
review. strqctural
Exposed None. Present without Present with review to
Rebar measurable section losy measurald section determine the
(1090) loss but does not effect on
warrant structural strer_\gh or.
review. serviceability
Efflorescence/| None. Surface white without | Heavy buildup with Or the
RustStaining build-up or leaching rust staining. E gdmer\t or
(1120) without rustStaining t” gte’ OIR a
Cracking (RC | Widthless than | Width 0.0120.05inor | Width greaterthan fer\};gvb”ﬁas
and Other) | 6-:042-h—orspacing i 03.0-ft 0.05-in.or-spacing-of been
(1130) greaterthan-3-0-ft. | Unsealed moderate lessthan1-4. completed
Insignificant cracks| width cracks or unseale| Wide crack or heavy and the
or moderate width | moderate pattern (map)| pattern (map) defects
cracks that have | cracking. cracking. impact
been sealed. strength or
Abrasion/ | No abrasion or Abrasion or wearing hay Coarse aggregate is serviceability
Wear wearing. exposed coarse loose or has popped of the
(PSC/RC) aggregate but the out of the concrete element or
(1190) aggregate remains matrix due to bridge
secure in the concrete. | abrasion or wear. '
Settlement | None. Exists within tolerable | Exceeds tolerable
(4000) limits or arrested with nq limits but does not
structural distress. warrant structural
review.
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Condition States

Defects 1 2 3 4
FAIR
Scour None. Exists within tolerable| Exceeds tolerable
(6000) limits or has been limits but is less than
arrested with effective| the critical limits
countermeasures. determined by scour
evaluation and does
not warrant structural
review.
Damage Not The element has The element has The element
(7000) applicable. impact damage. The | impact damage. The| has impact
specific damage specific amage damage. The
caused by the impact | caused by the impac] specific

has been captured in
Condition State 2

under the appropriate
material defect entry.

has been captured in
Condition State 3

under the appropriatg
material defect entry,

damage
caused by the
impact has
been captured

in Condition
State 4 under
the appropriate
material deéct
entry.

Element Commentary

The inspector should use judgment when utilizing the condition state defect definitions, especially for
reinforcedconcrete cracking. The crack defect description definitions describe generalized distress, but
the inspectoshould consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consider exposure and environment when evaluating crack width. In
general, reinforced concrete cracks less than 0.012 inchdseaansidered insignificant and a defect is

not warranted. Cracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater
than 0.05 inches can be considered wide.
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3.5.2.8 Agency Defined Element #: 843 2 Timber Wingwall

Description: Timbernonmonolithic wingwall For allwingwalls regardless of protective system.

Classification: Independent ADE
Quantity Calculation: Sum of the length of the nemonolithic wingwall.

Condition State Definitions

Units of Measurement ft.

Defects 1

Condition States

2

FAIR

——

Connection Connection is in | Loose fasteners or | Missing bots, rivets,
(1020) place and pack rust without fasteners; broken
functioning as distortion is present| welds; or pack rust with
intended. but the connection ig distortion but does not .
in place and warrant structural The condition
functioning as review. warrants a
intended. strqctural
Decay/ Section| None. Affects less than Affects 10% or more of (r:iee\;leervr\;;[r?e the
Loss 10% of the member| the member but does ffect
(1140) section. not warrant structural | &M ect ON
review. strer_lgth or
Check/ Shke | Surface Penetrates 5960% | Penetrates more than Sfeixlce?b"'ty t
(1150) penetration less | of the thickness of | 50% of the thickness o gr br? dgee_ng)eFr;
than 5% of the the member and not the member or more a structur’al
member thickness in a tension zone. | than 5% of the membe review has
regardless of thickness in a tension been
location. zone. Does not warran completed and
structural review. the defects
Crack (Timber) | None. Crack that has been Identified crack that ha impact
(1160) arrest_ed through not been arrested but strength or
effective measures. Sgﬁztgfélv;/:\;ir:\?vt serviceability
Split/ None. Length less than theg Length equal to or 8]; ttI:ried(;Ieement
Delamination member depth or | greater than the ’
(Timber) arrested with member depth but doe
(1170) effective actions not warrant structural
taken to mitigate. review.
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Defects 1

Conditi

on States

2

FAIR

3 :

Abrasion/ | None or no Section loss less than| Section loss 10% or
Wear measurable 10% of the member | more of the member
(Timber) | section loss. thickness. thickness but does no
(1180) warrant structural
review.
Settlement | None. Exists within blerable | Exceeds tolerable
(4000) limits or arrested with | limits but does not
no observed structura| warrant structural
distress. review.
Scour None. Exists within tolerable| Exceeds tolerable
(6000) limits or has been limits but is less than
arrested with effective| the critical limits
countermeasures. determined by scour
evaluation and does
not warrant structural
review.
Damage | Not applicable. | The element has The element has The element has
(7000) impact damage. The | impact damage. The | impact damage.

specific damage
caused by the impact
has been captured in
Condition State 2
under the appropriate
material defect entry.

specific damage
caused by the impact
has been captured in
Condition State 3
under the appropriate
material defect entry.

The specific
damage caed by
the impact has
been captured in
Condition State 4
under the
appropriate
material defect
entry.

Element Commentary

None
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3.5.2.9 Agency Defined Element #: 844 2 Masonry Wingwall

Description: Thosenon-monolithic wingwalls that areonstructed oblock or stoneThe block or stone
may be placed with or without mortar. Forwlhgwallsregardless of protective system.

Classification: Independent ADE
Quantity Calculation: Sum of the length of the nemonolithic wingwall.

Condition State Definitions

Units of Measurement ft.

Condition States

Defects 1 2 3 4
FAIR
EfflorescenceRust | None. Surface white Heavy buildup with rust
Staining without buildup or | staining.
(1120) leaching without
rustStaining
Mortar Breakdown| None. Cracking or voids in| Cracking or voids in 10% | The condition
(Masonry) less than 10% of or more of the joints. warrans a
(1610) joints. structural
Split/ Spall None. Block or stone has | Block or stone has split or | review to
(Masonry) split or spalled with | spalled with shifting but determine the
(1620) no shifting. does not waant structural | effect on
review. strength or
Patched Area | None. Sound patch. Unsound patch. serviceability
(Masonry) of the element
(1630) or bridge; OR
Masonry None. Block or stone has | Block or stone has shifted | a structural
Displacement shifted slightly out | significantly out of review has
(1640) of alignment. alignment but does not been
warrant structural review. | completed and
the defects
Settlement None. Exists within Exceeds tolerable limits by impact
(4000) tolerable limits or | does not warrant structural strength or
arrested with no review. serviceability
structural distress. of the element
Scour None. Exists within Exceeds tolerable limits by or bridge.
(6000) tolerable limits or is less than the critical
has been arreed limits determined by scour
with effective evaluation and does not
countermeasures. | warrant structural review.
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Condition States

Defects 1 2

FAIR
Damage Not appicable. The element has
(7000) impact damage.

The specific
damage caused by
the impact has bee
captured in
Condition State 2
under the
appropriate
material defect
entry.

The element hag
impact damage.
The specific
damage caused
by the impact
has been
capturedn
Condition State
3 under the
appropriate
material defect
entry.

——

The element
has impact
damage. The
specific
damage
caused by the
impact has
been captured
in Condition
State 4 under
the appropriate
material defect
entry.

Element Commentary

In all casesmasonry wingwalls are to be considered-iraagral.
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3.5.2.9 Agency Defined Element #: 845 2 Other Wingwall

Description: Other materialvingwall systems, including thmaterial retaining the dmankmentFor all
wingwallsregardless of protective syste

Classification: Independent ADE
Quantity Calculation: Sum of the length of the nemonolithic wingwall.

Condition State Definitions

Units of

Measurement ft.

Defects 1

Condition States

2

FAIR

—

Corrosion | None. Freckla rust. Corrosion| Section loss is eviden
(1000) of the steel has initiated| or pack rust is presenti
but does not warrant
structural review.
Cracking | None. Crack that has self Identified crack that is
(1010) arrested or has been | not arrested but does | The condition
arrested with effective | not warrant structural | warrants a
arrest holes, doubling | review. structural
plates, or similar. review to
Connection | Connection is in Loose fasteners or pack Missing bolts, rivets, | determine the
(1020) place and rust without distortion is| fasteners; broken effect on
functioning as present but the welds; or pack rust | strength or
intended. connection is in place | with distortion but serviceability
and functioning as does not warrant of the
intended. structural review. element or
Delamination| None. Delaminated. Spall 1 in| Spall greater than 1 in bridge;OR a
/ Spall/ or less deep or 6 in. or | deep or greater than g structural
Patched Area less in diameter. Patchg in. diameter. Patched | review has
(1080) area tlat is sound. area that is unsound ¢ been
showing distress. Doe completed
not warrant structural | and the
review. defects
Efflorescencel None. Surface white without | Heavy buildup with | impact
/ Rust build-up or leaching rust staining. strength or
Staining without rust Staining. serviceability
(1120) of the
Cracking (RC| Width-less-than Wigth-0-0120-054n—0r  Width-greaterthan element or
and Other) | 0-:012 in—er-spacin( spacing-of-1.03.0-ft 0-05-in—or-spacing-of | bridge.
(1130) greaterthan-3-0-ft. | Unsealed moderate less-than-1-f.
Insignificant cracks| width cracks or unseale{ Wide crack or heavy
or moderate width | moderate pattern (map)| pattern (map)
cracks that have | cracking. cracking.
been sealed.
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Condition States

Defects 1 2 3 4
FAIR

Deteriordion | None. Initiated breakdown ol Significant deterioration
(Other) deterioration. or breakdown but does
(2220) not warrant structural

review.
Distortion None. Distortion not Distortion that requires
(1900) requiring mitigation or| mitigation that has not

mitigated distortion. | been addressed but dog
not warrant structural

review.
Settlement | None. Exists within tolerable| Exceeds tolerable limits

(4000) limits or arrested with | but does not warrant
no structural distress.| structural review.

Scour None. Exists within tolerable| Exceeds tolerable limits

(6000) limits or has been but is less than the
arrested with effective| critical limits determined
countermeasures. by scour evaluation and

does not warrant
structural review.

Damage Not The element has The element has impacl| The element has

(7000) applicable. | impact damage. The | damage. The specific | impactdamage. The
specific damage damage caused by the | specific damage
caused by the impact | impact has been caused by the impag
has been captured in | captured in Condibn has been captured il
Condition State 2 State 3 under the Condition State 4
under the appropriate| appropriate material under the
material defect entry. | defect entry. appropriate material

defect entry.

Element Commentary

The inspector shouldse judgment when utilizing the condition state defect definitions, especially for
reinforcedconcrete cracking. The crack defect description definitions describe generalized distress, but
the inspector should consider width, spacing, location, orientatidrstructural or nonstructural nature of
cracking. The inspector should consider exposure and environment when evaluating crack width. In
general, reinforced concrete cracks less than 0.012 inches can be considered insignificant and a defect is
not warrated. Cracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater
than 0.05 inches can be considered wide.
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3.5.2.10 Agency Defined Element #: 846 2 Reinforced Concrete Head wall

Description: Reinfoiced concrete headll, including the material retaining the embankment. For all
reinforced cocrete headalls regardless of protective system.

Classification: Independent ADE
Quantity Calculation: Sum of the length of thieeadvall.

Condition State Defirtions

Units of Measurement ft.

Defects

Condition States

2

e

FAIR

——

Delamination/| None. Delaminated. Spall 1 | Spall greater than ]
Spall/ in. or less deep or 6 in.| in. deep or greater
Patched Area or less in diameter. than6 in. diameter.
(1080) Patched area thatis | Patched area that i
sound. unsound or The condition
showing distress. | warrants a
Does not warrant | structural
structural review. | review to
Exposed None. Present without Present with determine the
Rebar measurable section measurable sectior| effect on
(1090) loss. loss but does not | strength or
warrant structural | serviceability
review. of the
Efflorescence/| None. Surface white without | Heavy buildup element or
RustStaining build-up or leaching with rust staining. | bridge; OR a
(1120) without rustStaining structural
Cracking (RC | Width-lessthan-0.012| Width-0.0120.05-in—or| Width-greaterthan | review has
and Other) | in—orspacing-greater j 03-0-4t 0-05-ir—erspacing | been
(1130) than-3-0-1t Unsealed moderate ofHessthan1Ht. completed
Insignificant cracks or| width cracks or Wide crack or and the
moderate width cigks | unsealed moderate heavy pattern defects
that have been sealed pattern (map) cracking| (map) cracking. impact
Abrasion/ | No abrasion or Abrasion or wearing | Coarse aggregate i strength or
Wear wearing. has exposed coarse | loose or has poppe| serviceability
(PSC/RC) aggregate but the out of the concrete| of the
(1290) aggregate remains matrix due to element or
secure in the concrete.| abrasion or wear. | bridge.
Settlemat None. Exists within tolerable | Exceeds tolerable
(4000) limits or arrested with | limits but does not
no structural distress. | warrant structural
review.
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Condition States

Defects 1 2 3 4
FAIR
Scour None. Exists within Exceeds tolerable limits by
(6000) tolerable limits or hag is less than the critical
been arrested with | limits determined by scour
effective evaluation and does not
countermeasures. | warrant structural review.
Damage | Not The element has The element has impact | The element has
(7000) applicable. | impact camage. The| damage. The specific impact damage.

specific damage
caused by the impac

damage caused by the
impact has been captured

The specific
damage caused by

Condition State 3 under th
apporopriate material defect

has been captured in
Condition State 2

the impact has
been captured in

under the appropriatd entry. Condition State 4

material defect entry, under the
appropriate
material defect
entry.

Element Commentary

The inspector should use judgment when uitizthe condition state defect definitions, especially for
reinforcedconcrete cracking. The crack defect description definitions describe generalized distress, but
the inspector should consider width, spacing, location, orientation and structural ouctansit nature of
cracking. The inspector should consider exposure and environment when evaluating crack width. In
general, reinforced concrete cracks less than 0.012 inches can be considered insignificant and a defect is
not warranted. Cracks rangingin 0.012 to 0.05 inches can be considered moderate and cracks greater
than 0.05 inches can be considered wide.

NJDOT
Structural Evaluation & Bridge Management

215 Bridge EEment Inspection Manual

Created05/02/2014,Rev. 1:01/31/2015



3.5.2.11 Agency Defined Element #: 847 2 Masonry Headwall

Description: Thoseheadvalls that are constructed of block or stone. The blockomesmay be placed
with or without mortar. For atheadvalls regardless of protective system.

Classification: Independent ADE

Units of Measurement ft.

Quantity Calculation: Sum of the length of the nemonolithic headall.

Condition State Definitions

Defects 1

Condition States

2

FAIR

Efflorescence/ | None. Surface white without| Heavy buildup with rust
RustStaining build-up or leaching | staining.
(1120) without rustStaining
Mortar None. Cracking or voids in | Cracking or voids in 10% | The condition
Breakdown lessthan 10% of or more of the joints. warrants a
(Masonry) joints. structural
(1610) review to
Split/ Spall None. Block or stone has Block or stone has split or | deternine the
(Masonry) split or spalled with ng spalled with shifting but effect on
(1620) shifting. does not warrant structural strength or
review. serviceability
Pathed Area | None. Sound patch. Unsound patch. of the element
(Masonry) or bridge; OR
(1630) a structural
Masonry None. Block or stone has Block or stone has shifted | review has
Displacement shifted slightly out of | significantly out of been
(1640) alignment. alignment but does not completed and
warrant structural review. | the defects
impact
Settlenent None. Exists within tolerable| Exceeds tolerable limits by strength or
(4000) limits or arrested with | does not warrant structural serviceability
no structural distress. | review. of the element
Scour None. Exists within tolerable| Exceeds tolerable limits by or bridge.
(6000) limits or has been is less than the critical
arrested with effective| limits determined by scour
countermeages. evaluation and does not
warrant structural review.
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Condition States

Defects 1 2
FAIR
Damage Not applicable. | The element has
(7000) impactdamage.
The specific

damage caused by
the impact has bee
captured in
Condition State 2
under the
appropriate
material defect
entry.

The element hag
impact damage.
The specific
damage caused
by the impact
has been
captured in
Condition State
3 under the
appropriate
material defect
entry.

——

The element
has impact
damage. The
specific
damage
caused by the
impact has
been captured
in Condition
State 4 under
the appropriate
material defect
entry.

Element Commentary
None
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3.5.2.12 Agency Defined Element #: 848 2 Other Headwall

Description: Other materiaheadwall systems, including theaterial retaininghte embankmentor all
headwallgegardless of protective system.

Classification: Independent ADE
Quantity Calculation: Sum ofthe length of theneadvall.

Condition State Definitions

Units of Measurement ft.

Condition States

Defects 1

2 3 4
FAIR

Corrosion | None. Freckled rust. Section loss is eviden
(1000) Corrosion of the steel | or pack rust is present
has initiated. but does notvarrant
structural review.
Cracking | None. Crack that has self Identified crack that is
(1010) arrested or has been | not arrested but does | The condition
arrested with effective | not warrant structural | warrants a
arrest holes, doubling | review. structural
plates, or similar. review to
Connection | Connection isn Loose fasteners or pag Missing bolts, rivets, | determine the
(1020) place and rust without distortion | fasteners; broken effect on
functioning as is present but the welds; or pack rust strength or
intended. connection is in place | with distortion but serviceability
and functioning as does not warrant of the
intended. structural review. element or
Delamination| None. Delaminated. Spall 1 | Spall greater than 1 in bridge; OR a
/ Spall/ in. or less deep or 6 in.| deep or greater than € structural
Patched Area or less in diameter. in. diameter. Patched | review has
(1080) Patched area thatis | area that is unsound ¢ been
sound. showing distress. Doe completed
not warrant structural | and the
review. defects
Efflorescencel None. Surface white without | Heavy buildup with | impact
/ Rust build-up or leaching rust staining. strength or
Staining without rust Staining. serviceability
(1120) of the
Cracking (RC| Widthless-than Width-0-0120-05-n—or | Width-greaterthan elementor
and Other) | 0-:012 in-orspacing | spacihgof1.03.0ft- | 0-05in.orspacing-of | bridge.
(1130) greaterthan-3-0-ft. | Unsealed moderate less-than-1-f.
Insignificant cracks | width cracks or Wide crack or heavy
or moderate width | unsealed moderate pattern (map)
cracks that have pattern (map) cracking| cracking.
been sealed.
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Condition States

Defects 1 2 3 4
FAIR
Deterioration | None. Initiated breakdown | Significant deterioration o
(Other) or deterioration. breakdow but does not
(1220) warrant structural review.
Distortion None. Distortion not Distortion that requires
(1900) requiring mitigation | mitigation that has not
or mitigated been addressed but does
distortion. not warrant structural
review.
Settlement | None. Exists within Exceeds tolerable limits
(4000) tolerable limits or but does not warrant
arrested with no structural review.
structural distress.
Scour None. Exists within Exceeds tlerable limits
(6000) tolerable limits or hag but is less than the critica
been arrested with | limits determined by scou
effective evaluation and does not
countermeasures. | warrant structural review.
Damage Not The element has The element has impact | The element has
(7000) applicable | impact damage. The damage. The specific impact damage. Theg
: specific damage damage caused by the | specificdamage
caused by the impac] impact has been captured caused by the impag
has been captured in in Condition State 3 unde| has been captured il
Condition State 2 the appropriate material | Condition State 4
under the appropriatd defect entry. under the
material defect entry. appropriate material
defect entry.

Element Commentary

The inspector should use judgment when utilizing the condition state defect definitions, especially for
reinforcedconcretecracking. The crack defect description definitions describe generalized distress, but
the inspector should consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consider exposure and enwot when evaluating crack width. In
general, reinforced concrete cracks less than 0.012 inches can be considered insignificant and a defect is
not warranted. Cracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater
than 005 inches can be considered wide.
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3.5.2.13 Agency Defined Element #: 849 2 Fender System

Description: This element covers Fender Systenainy materiategardless of protective systeiany.

Classification: Independent ADE

Units of Measurement ft.

Quantity Calculation: Sum of thecount of each Fender System.

Condition State Definitions

Condition States

Defects 1 2 3 4
FAIR
Corrosion None. Freckled rust. Section loss is eviden|
(1000) Corrosion of the steel| or pack rust is present
has initiated. but does not warrant
structural review.
Connection | Connection is| Loose fasteners or Missing bolts, rived,
(1020) in place and | pack rust without fasteners; broken
functioning | distortion is present | welds; or pack rust
as intended. | but the connection is | with distortion but The condition
in place and does not warrant
functioning as structural review. warrantsa
intended. structural review to
Decay/ Section| None. Affects less than 10%| Affects 10% or more determine the effec
Loss of the member sectior] of the member but on sfcrengt_h or
(1140) does not warrant slerwce?blll%/ %f th.e
structural review. eoggesr,]tn?éturrglge’
Crack (Timber) | None. Crack that has been | Identified crack that review has been
(1160) arrested through has not been arrested completed and the
effective measures. | but does not warrant defects impact
structural review. strengh or
Split/ None. Length less than the | Length equal to or serviceability of the
Delamination member depth or greater than the element or bridge
(Timber) arrestedvith effective | member depth but '
(1170) actions taken to does not warrant
mitigate. structural review.
Deterioration | None. Initiated breakdown o1 Significant
(Other) deterioration. deterioration or
(1220) breakdown but does
not warrant structural
review.
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Condition States

Defects 1 2

FAIR
Damage Not The element has
(7000) applicable. impact damage. The

specific damage
caused by the impact
has been captured in
Condition State 2
under the appropriate
material defect entry.

The element has
impact damage. The
specific damage
caused by the impact
has been captured in
Condition State 3
under the appropriate
material defect entry.

: :

The element has
impact damage.
The specific
damage caused by
the impact habeen
captured in
Condition State 4
under the
appropriate materig
defect entry.

Element Commentary
For additional clarification, see appendix Ab.
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3.5.2.14 Agency Defined Element #: 850 2 Bulkhead

Description: This section is for bulkhead constructddany material, includinge material retaining
the embankmentegardless of protective system.

Classification: Independent ADE

Units of Measurement ft.

Quantity Calculation: Sum of the lengtlof all bulkheads

Condition State Definitions

Condition States

Defects 1 2 3 4
FAIR
Corrosion | None. Freckled rust. Section loss is evident or
(2000) Corrosion of the stee| pack rust is present but do€
has initiated. not warrant structural
review. The condition
Decay/ None. Affects less than 10% Affects 10% or more of the | warrants a
Section Loss of the member member but does not structural
(1140) section. warrant structural review. | review to
Connection | Connection is | Loose fasteners or | Missing bolts, rivets, determine the
(2020) in place and | pack rust without fasteners; broken welds; or| effect on
functioning as | distortion is present | pack rust with distortion but| strength or
intended. but the connection is| does not warrant structural | serviceability
in place and review. of the element
functioning as or bridge; OR
intended. a structural
Deterioration | None. Initiated breakdown | Significant deterioration or | review has
(Other) or deterioration. breakdown but does not been
(1220) warrant structural review. | completed and
Settlement | None. Exists within Exceeds tolerable limits but| the defects
(4000) tolerable limits or does not warrant structural | impact
arrested with no review. strength or
structural distress. serviceability
Scour None. Exists within Exceeds tolerable limits but of the element
(6000) tolerablelimits or has| is less than the critical limitg or bridge.
been arrested with | determined by scour
effective evaluation and does not
countermeasures. | warrant structural review.
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Defects

Condition States

Damage
(7000)

oo

Not applicable.

2 3 4
FAIR

The element has
impact damage. The
specific damage
caused by the impaci
has been captured in
Condition State 2

under the appropriate
material defect entry.

The element has
impact damage. The
specific damage
caused by the ipact
has been captured i
Condition State 3
under the
appropriate material
defect entry.

The element
has impact
damage. The
specific
damage
caused by the
impact has
been captured
in Condition
State 4 under
the appropriate
material defect
entry.

Element ©@mmentary

None
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3.5.3 Piles/Pier Caps/Footings
This Article coverspilings, pier caps, and footings of all materials.
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3.5.3.1 Element #: 220 ? Reinforced Concrete Pile Cap/Footing

Description: Reinforced concrete gl caps/footings that are visible for inspection, including

caps/footings exposed from erosion or scour or visible during an underwater inspection. The €
may be intentional or caused by erosion or scour.
Classification: AASHTO NBE

Quantity Calculation: Sum of the length of footings or pile caps along the skew angle.

Condition State Definitions

Units of Measurement: ft.

Condition States

Defects 1

2

FAIR

Delamination| None. Delaminated. Sphl | Spall greater than 1 in.
/ Spall/ in. or less deep or 6| deep or greater than 6 i
Patched Area in. or less in diameter. Patched area
(1080) diameter. Patched | that is unsound or
area that is sound. | showing distress. Does .
not warrant structural | 1€ condition
review. warrants a
Exposed | None. Present without Present with measurabl| Strwctural
Rebar measurable section| section loss but does ng "€VIEW 10
(1090) loss. warrant structural g]?fgt”c‘)'rr]‘e the
. FOVIeW. . strength or
Efflorescence None. Surface white Heavy buildup with rust serviceability
/ Rust without buildup or | staining. of the element
Staining leaching without or bridge; OR
(1120) rustStaining a structur’al
Crackirg (RC | Width-less-than Width-0:0120-65 | Width-greaterthan6:05| oview has
and Other) | 8-:8612-ir—erspacing| ir—orspacing-of —erspacing-ofess been
(1130) g%ea%er—than%@it 10-3.0-ft than—l—ﬁb completed and
Insignificant cracks | Unsealed moderate| Wide crack or heavy the defects
or moderate width | width cracks or pattern (map) cracking. impact
cracks that have unsealed moderate strength or
been sealed. patter_n (map) serviceability
: : cracking. : : of the element
Abrasion/ | No abrasion or Abrasion or wearing Coarse aggregate is | or pridge.
Wear wearing. has exposed coarse loose or has popped ou
(PSC/RC) aggregate but the | of the concrete matrix
(1190) aggregate remains | due to abrasion or wear,
secure in the
concrete.
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Condition States
Defects 1 2 3 4
FAIR
Settlement | None. Exists within Exceeds tolerable limits but
(4000) tolerable limits or does not warrant structural
arrested with no review.
structural distress.
Scour None. Exists within Exceeds tolerable limits but
(6000) tolerable limits or hag is less than the critical limits
been arrested with | determined by scour
effective evaluation and does not
countermeasures. warrant structural review.
Damage Not The element has The element has impact The element
(7000) applicable. impact damage. Theg damage. The specific has impact
specific damage damage caused by the damageThe
caused by the impac] impact has been captured il specific
has been captured in Condition State 3 under thel damage
Condition State 2 appropriate material defect | caused by the
under the appropriatqg entry. impact has
material defect entry. been captured
in Condiion
State 4 under
the appropriate
material defect
entry.

Element Commentary
Condition State 4 refers to "warrants structural reviéwGuidelines for meeting this condition are when
reinforcing bars are exposed and there is greater than 10% sesfiaif the steel.

The inspector should use judgment when utilizing the condition state defect definitions, especially for
reinforcedconcrete cracking. The crack defect description definitions describe generalized distress, but
the inspector should consideidth, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consider exposure and environment when evaluating crack width. In
general, reinforced concrete cracks less than 0.012 inches can be corieglgnifitant and a defect is

not warranted. Cracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater
than 0.05 inches can be considered wide.

NJDOT
Structural Evaluation & Bridge Management

227 Bridge EEment Inspection Manual

Created05/02/2014,Rev. 1:01/31/2015



3.5.3.2 Element #: 225 2 Steel Pile

Description: Steel piles that are visibfer inspection, including piles exposed from erosion or scour
piles visible during an underwater inspection. For all steel piles regardless of protective system.
Classification: AASHTO NBE

Quantity Calculation: Sum of the omber of piles visible for inspection.

Condition State Definitions

Units of Measurement Each

Condition States

Defects 1 2 3 4
FAIR
Corrosion None. Freckled rust. Section loss is evident ¢
(1000) Corrosion of the pack rust is present bu
steel has initiated. | does not warrant
structural review. The condition
Cracking None. Crack that has self | Identified crack thatis | warrants a
(1010) arrested or has beer not arrested but does nq structural
arrested with warrant structural review to
effective arrest review. determine the
holes, doubling effect on
plates, or similar. strength or
Connection Conrection is | Loose fasteners or | Missing bolts, rivets, serviceability
(1020) in place and pack rust without | fasteners; broken welds of the element
functioning as | distortion is present| or pack rust with or bridge; OR
intended. but the connection ig distortion but does not | a structural
in place and warrant structural review has
functioning as review. been
intended. completed and
Distortion None. Distortion not Distortion that requires | the defects
(1900) requiring mitigation | mitigation that has not | impact
or mitigated been addressed but doq strength or
distortion. not warrant structural | serviceability
review. of the element
Settlement None. Exists wihin Exceeds tolerable limits| or bridge.
(4000) tolerable limits or but does not warrant
arrested with no structural review.
structural distress.
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Condition States

Defects 1

2 3 4
FAIR

Scour None. Exists within tolerable | Exceeds tolerable
(6000) limits or has been limits but is less
arrested with effective | than the critical
countermeasures. limits determined by
scour evaluation an(
does not warrant
structural review.
Damage | Not The element has impac| The element has The element has
(7000) applicable. damage. The specific | impact damage. The impact damagelhe

damagecaused by the
impact has been
captured in Condition
State 2 under the
appropriate material
defect entry.

specific damage
caused by the impa
has been captured i
Condition State 3
under the
appropriate material

defect atry.

specific damage
caused by the impact
has been captured in
Condition State 4
under the appropriate
material defect entry.

Element Commentary

Condition State 4 refers to ‘amrants structural reviewokor this condion code, if a steel member has
10% or more section loss, consider that member to be in Condition State 4.
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3.5.3.3 Element #: 226 2 Prestressed Concrete Pile

Description: Prestressed concrete piles that are visible for inspection, including pileg@xfpos
erosion or scour and piles visible during an underwater inspection. For all prestressed concrete |
regardless of protective system.
Classification: AASHTO NBE

Quantity Calculation: Sum of the number of piles visibler inspection.

Condition State Definitions

Units of Measurement Each

Defects 1

Condition States

2

FAIR

Delamination/ | None. Delaminated. Spall 1 | Spallgreater than
Spall/ in. or less deep or 6in| 1 in. deep or
Patched Area or less in diameter. greater than 6 in.
(1080) Patched area thatis | diameter. Patche
sound. area that is The condition
unsound or warrants a
showing distress.| structural
Does not warrant| review to
structural review.| determine the
Exposed Rebar| None. Present without Present with effect on
(1090) measurable section measurable strength or
loss. section loss but | serviceability
does not warrant| of the element
structural review. | or bridge; OR
Exposed None. Present without sectior] Present with a structural
Prestressing loss. section loss but | review has
(1100) does not warrant| been
structural review.| completed and
Cracking (PSC) | Width-less-than Width-0.0040:009-in. | Width-greater the defects
(1110) 0-004-in—or-spacing| or-spacing-of 1.103-0-ft. | than-0-009-in—or | impact
greaterthan-3-04t. | Unsealed moderate spacing-efless | strength or
Insignificant cracks | width cracks or than1+H& serviceability
or moderate width | unsealed moderate Wide crack or of the element
cracks that have pattern (map) cracking| heavy patten or bridge.
been sealed. (map) cracking.
Efflorescence/ | None. Surface white without | Heavy buildup
RustStaining build-up or leaching with rust staining,
(1120) without rustStaining
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Condition States
Defects 1 2 3 4
FAIR
Abrasion/ | No abrasion | Abrasion or wearing | Coarse aggregate is loose
Wear or wearing. | has exposed coarse | has popped out of the
(PSC/RC) aggregate but the concrete matrix due to
(1190) aggregate remains abrasion or wear.
secure in the concrete.
Settlement | None. Exists wihin tolerable | Exceeds tolerable limits but
(4000) limits or arrested with | does not warrant structural
no structural distress. | review.
Scour None. Exists within tolerable | Exceeds tolerable limitsut
(6000) limits or has been is less than the critical limits
arrested with effective | determined by scour
countermeasures. evaluation and does not
warrant structural review.
Damage | Not The element has impaq The element has impact The element
(7000) applicable. damage. The specific | damage. The specific has impact
damage caused by thel damage caused by the damage. The
impact has been impact has been captured il specific
captured in Condition | Condition State 3 under the] damage
State 2 undr the appropriate material defect | causedy the
appropriate material | entry. impact has
defect entry. been captured
in Condition
State 4 under
the appropriate
material defect
entry.

Element Commentary
Condition State 4 refers tavarrants structural reviewd.Guidelines for meeting this condition are when
reinforcing bars oPrestressig strands are exposed and there is greater than 10% section loss of the steel.

The inspector should use judgment when utilizing the condition state defect definitions, especially for
prestressedoncrete cracking. The crack defect description definittescribe generalized distress, but

the inspector should consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consider exposure and environment when evaluating crack width. In
general pregressecdconcrete cracks less than @dnches can be considered insignificantl@a defect is

not warrantedCracks ranging from 02 to 0.9 inches can be considered moderate and cracks greater
than 0.@9inches can be considered wide.
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3.5.3.4 Element #: 227 2 Reinforced Concrete Pile

Description: Reinforced concrete piles that are visible for inspection, including piles exposed fron
erosion or scour and piles visible during an underwater inspection. For all reinforced concrete pil
regardless of ptective system.
Classification: AASHTO NBE

Quantity Calculation: Sum of the number of piles visible for inspection.

Condition State Definitions

Units of Measurement Each

Defects

Condition States

.

2

FAIR

Delamination/| None. Delaminated. Spall 1 in. | Spall greater than
Spall/ or lessdeep or6in.or | 1in. deep or
Patched Area less in diameter. Patcheq greater than 6 in.
(1080) area that is sound. diameter. Patched
area that is
unsound or The condition
showing distress. | warrants a
Does not warrant | structural
structural review. | review to
Exposed None. Present without Present with determine the
Rebar measurable section loss| measurable effect on
(1090) section loss but | strength or
does not warrant | serviceability
structural review. | of the element
Efflorescence/| None. Surface white without Heavy buildup or bridge; OR
RustStaining build-up or leaching with rust staining. | a structural
(1120) without rustStaining review has
Cracking (RC | Width-less-than Width 0.0120.05in. or  Width greater thar been
and Other) | 6-:842in—erspacing i D30 0-05-in—orspacing completed and
(1130) greaterthan-3-0-ft. | Unsealed moerate width | eflessthan1ft. | the defects
Insignificant cracks | cracks or unsealed Wide crack or impact
or moderate width | moderate pattern (map) | heavy pattern strength or
cracks that have cracking. (map) cracking. | serviceability
been sealed. of the element
Abrasion/ | No abrasion or Abrasion or wearing has| Coarse aggregate| or bridge.
Wear wearing. exposedtoarse aggregatq is loose or has
(PSC/RC) but the aggregate remair popped out of the
(1190) secure in the concrete. | concrete matrix
due to abrasion or
wear.
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Condition States
Defects 1 2 3 4
FAIR
Settlement | None. Exists within Exceeds tolerable limits
(4000) tolerable limits or but does not warrant
arrested with no structural review.
structural distress.
Scour None. Exists within Exceeds tolerablenhits
(6000) tolerable limits or hag but is less than the critice
been arrested with | limits determined by
effective scour evaluation and doe
countermeasures. not warrant structural
review.
Damage Not applicable. | The element has The element has impact| The element
(7000) impact damage. The damage. The specific has impact
specific damage damage caused by the | damageThe
caused by the impac] impact has been capture| specific
has been captured in in Condition State 3 damage
Condition State under the appropriate caused by the
under the appropriatg material defect entry. impact has
material defect entry, been captured
in Condition
State 4 under
the appropriate
material defect
entry.

Element Commentary
Condition State 4 refers to ‘asrants structural reviewdGuidelines for meeting this condition are when
reinforcing bars oPrestiessingstrands are exposed and there is greater than 10% section loss of the steel.

The inspector should use judgment when utilizing the condition state defect definitions, especially for
reinforcedconcrete cracking. The crack defect description defimitidescribe generalized distress, but

the inspector should consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consider exposure and environment when evaluating crack width. In
general, einforced concrete cracks less than 0.012 inches can be considered insignificant and a defect is
not warranted. Cracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater
than 0.05 inches can be considered wide.
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3.5.3.5 Element #: 228 2 Timber Pile

Description: Timber piles that are visible for inspection, including piles exposed from erosion or s
and piles visible during an underwater inspection. For all timber piles regardless of protective sys

Classification: AASHTO NBE
Quantity Calculation: Sum of the number of piles visible for inspection.

Condition State Definitions

Units of Measurement Each

Condition States

2 3 4
FAIR

Defects 1
Connection Connection is in Loose fasteners o| Missing bolts, rivets,
(1020) place and pack rust without | fasteners; broken
functioningas distortion is welds; or pack rust
intended. present but the with distortion but
connection isin | does not warrant
place and structural review.
functioning as
intended.
Decay/ Section | None. Affects less than | Affects 10% or more
Loss 10% of the of the member but
(1140) member section. | does not warrant
structural review.
Check/ Shake | Surface penetratior] Penetrates 5% Penetrates more thai
(1150) less than 5% of the| 50% of he 50% of the thickness

member thickness
regardless of

thickness of the
member and not ir

of the member or
more than 5% of the

location. a tension zone. member thickness in
a tension zone. Does
not warrant structura
review.
Crack (Timber) | None. Crack that has Identified crack that
(1160) been arested has not been arreste
through effective | but does not warrant
measures. structural review.
Split/ Delamination| None. Length less than | Lengh equal to or
(Timber) the member depth greater than the
(1270) or arrested with | member depth but
effective actions | does not warrant
taken to mitigate. | structural review.
Abrasion/ Wear | None or no Section loss less | Section loss 10% or

The comlition
warrants a
structural
review to
determine the
effect on
strength or
serviceability
of the element
or bridge; OR
a structural
review has
been
completed and
the defects
impact
strength or
serviceability
of the element
or bridge.

(Timber) measurable sectior] than 10% of the | more of the member
(1180) loss. member thickness thickness bt does
not warrant structura
review.
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Condition States

Defects 1 2 3 4
FAIR
Settlement None. Exists within Exceeds
(4000) tolerable limits or | tolerable limits
arrested with no but does not
observed structural warrant
distress. structural
review.
Scour None. Exists within Exceeds
(6000) tolerable limits or | tolerable limits
has been arrested | but is less than
with effective the critical limits
countermeasures. | determined by
scour evaluation
and does not
warrant
structural
review.
Damage Not applicable. | The element has | The element hag The element
(7000) impact damage. impact damage.| has impat
The specific The specific damageThe
damage caused by| damage caused| specific
the impact has bee| by the immct damage
captured in has been caused by the
Condition State 2 | captured in impact has
under the Condition State | been captured
appropriate 3 under the in Condition
material defect appropriate State 4 under

entry.

material defect
entry.

the appropriate
material defect]
entry.

Element Conmentary

None
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3.5.3.6 Element #: 229 2 Other Pile

Description: Other material pilethat isvisible for inspection, including piles exposed from erosion ¢
scour and piles visible during an underwater inspection. For all other material piles regdrdless
protective system.
Classification: AASHTO NBE

Quantity Calculation: Sum of the number of piles visible for inspection.

Condition State Definitions

Units of Measurement Each

Condition States

Defects 1

2 3 4
FAIR

Corrosion | None. Freckled rust. Section loss is eviden
(1000) Corrosion of the steel | or pack rust is present
has initiated. but does not warrant
structural review.
Cracking | None. Crack that has self Identified crack that is
(1010) arrested or has been | not arrested but does | The condition
arrested with effective | not warrant structural | warrants a
arrest holes, doubling | review. structural
plates, osimilar. review to
Connection | Connection is in Loose fasteners or pag Missing bolts, rivets, | determine the
(2020) place and rust without distortion | fasteners; broken effect on
functioning as is present but the welds; or pack rust strength or
intended. connection is in place | with distortion but serviceability
and functioning as does not warrant of the
intended. structural review. element or
Delamination| None. Delaminated. Spall 1 | Spall greater than 1 in bridge; OR a
/Spall/ in. or less deep or 6 in.| deep or greater than € structural
Patched Area or less in diameter. in. diameter. Patched | review has
(1080) Patched area thatis | area that is unsound @ been
sound. showing distress. Doe completed
not warrant structural | and the
review. defects
Efflorescencel None. Surface white without | Heavy buildup with impact
/Rust build-up or le@hing rust staining. strength or
Staining without rustStaining serviceability
(1120) of the
Cracking (RC| Width-less-than Width-0.0120.05-in—or| Width-greaterthan element or
and Other) | 0012 in—orspacing| spacingef 1.0-3.0ft- | 0.05in—orspacing-of | bridge.
(1130) greaterthan-3:04t. | Unsealed moderate less-than1H.
Insignificant cracks | width cracks or Wide crack or heavy
or moderate width | unsealed moderate pattern (map)
cracks that have pattern (map) cracking| cracking.
been sealed.
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Condition States

Defects 1 2 3 4
FAIR

Deterioration None. Initiated Significant deterioration| The condition
(Other) breakdown or or breakdown but does | warrants a
(1220) deterioration. not warrant structural | structural review
review. to determine the
Distortion None. Distortion not Distortion that requires | effect on strength
(1900) requiring mitigation that has not | or serviceability of
mitigation or been addressed but dog the element or
mitigated not warrant structural | bridge; OR a
distortion. review. structural review
Settlement None. Exists within Exceeds tolerable limits| has been
(4000) tolerable limits or | but does not warrant completed and the
arrested with no structural review. defects impact
structural distress. strength or
Scour None Exists within Exceeds tolerable limits| serviceability of
(6000) tolerable limits or | but is less than the the element or
has been arrested | critical limits determined bridge
with effective by scour evaluation and

countermeasures. | does not warrant
structural review.

Damage Not The dement has | The element has impacl| The element has

(7000) applicable. | impact damage. damage. The specific | impact damage.
The specific damage caused by the | The specific
damage caused by| impact has been damage caused by
the impact has bee| captured in Condition | the impact has
captured in State 3 under the been captured in
Condition State 2 | appropriate material Condition State 4
under the defect entry. under the
appropriate appropriate
material defect material defect
entry. entry.

Element Commentary
The other material pile ef@ent is intended for piles constructed of composite materials, or other materials
that cannot be classified using any other defined pile element.

The inspector should use judgment when utilizing the condition state defect definitions, especially for
reinforcedconcrete cracking. The crack defect description definitions describe generalized distress, but
the inspector should consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consider expesand environment when evaluating crack width. In
general, reinforced concrete cracks less than 0.012 inches can be considered insignificant and a defect is
not warranted. Cracks ranging from 0.012 to 0.05 inches can be considered moderate anteatacks g

than 0.05 inches can be considered wide.
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3.5.3.7 Element #: 231 2 Steel Pier Cap

Description: Those steel pier caps that support girders and transfer load into piles or columns. Fc
steel pier caps regardless of protective system.
Classification: AASHTO NBE

Quantity Calculation: Sum of the cap lengths measured along the skew angle.

Condition State Definitions

Units of Measurement ft.

Condition States

Defects 1 2 3 4
FAIR
Corrosion None. Freckled rust. Section loss is
(1000) Corrosim of the evident or pack
steel has initiated. | rust is present
but does not
warrant o
structural Th?rc;){]dltlon
review. \;\;?uc?urzla
Cracking None. Crack that has self| Identified crack review to
(1010) arrested or has beq thatis not determine the
arrested with arrested but doe offect on
effective arrest not warrant strenath or
holes, doubling structural servigeabilit
plates, or similar. | review. y
. — — of the element
Connection Connection is in | Loose fasteners or| Missing lolts, - .
: . or bridge; OR
(1020) place and pack rust without | rivets, fasteners a structural
functioning as distortion is presen| broken welds; of :
. ; . review has
intended. but the connection | pack rust with been
isin plage and distortion but completed and
functioning as does not warran
. the defects
intended. structural .
review. 'Tpacih
. . . s : . strength or
Distortion None. Distortion not Distortion that _g e
1900 - g serviceability
( ) requiring requires of the element
mitigation or mitigation that or bridge
mitigated has not been '
distortion. addressd but
does not warran
structural
review.
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Defects

Condition States

Damage
(7000)

Not applicable.

2

FAIR

The element has
impact damage.
The specific
damage caused by
the impact has bee
captured in
Condition State 2
under the
appropriate
material defect
entry.

The element hag
impact damage.
The specific
damage caused
by the impact
has been
captured in
Condition State
3 under the
appropriate
material defect
entry.

——

The element
has impact
damageThe
specific
damage
causedy the
impact has
been captured
in Condition
State 4 under
the appropriate
material defect
entry.

Element Commentary
Condition State 4 refers to ‘amrants structural reviewokor this condition code, if a steel member has

10% or more section loss, camar that portion to be in Condition State 4.
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3.5.3.8 Element #: 233 ? Prestressed Concrete Pier Cap

Description: Those prestressed concrete pier caps that support girders and transfer load into
columns. For all caps regardless of protectisteay.
Classification: AASHTO NBE

Quantity Calculation: Sum of the cap lengths measured along the skew angle.

Condition State Definitions

Units of Measurement ft.

Condition States
Defects 1 2 3 4
FAIR
Delamination/ | None. Delaminated. Spall| Spall greater
Spall/ 1lin. or less deep o| than 1 in. deep
PatchedArea 6in. orlessin or greater than 6
(1080) diameter. Patched | in. diameter.
area that is sound. | Patched area
that is unsound
or showing
distress. Does | The condition
not warrant warrants a
structural structural
review. review to
ExposedRebar | None. Present without Present with determine the
(2090) measurable sectior] measurable effect on
loss. section loss but | strength or
does not warran| serviceability
structural of the element
review. or bridge; OR
Exposed None. Present without Present with a structural
Prestressing section loss. section loss but | review has
(1100) does not warran| been
strucdural completed and
review. the defects
Cracking (PSC)| Widthless-than-0.004-in. | Width-0-004-0.009 | Width-greater | impact
(1110) or-spacing-greaterthan-3| in—orspacing-of than-0-009-in—or| strength or
f— 1.0r3.0ft. spacing-ofless | serviceability
Insignificant cracks or Unsealed moderatq than-1-ft of the element
moderate width cracks thq width cracks or Wide crack or | or bridge.
have been sealed. unseald moderate | heavy pattern
pattern (map) (map) cracking.
cracking.
Efflorescence/ | None. Surface white Heavy lild-up
RustStaining without buildup or | with rust
(1120) leaching without | staining.
rustStaining
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Condition States
Defects 1 2 3 4
FAIR

Damage Not applicable. | The element has | The element hag The element

(7000) impact damage. impact damage.| has impact
The specific The specific damageThe
damage caused by| damage caused| specific
the impact has bee| by the impact | damage
captured in has been caused by the
Condition State 2 | captured in impact has
under the Condition State | been captured
appropriag¢ 3 under the in Condition
material defect appropriate State 4 under
entry. material defect | the appropriate

entry. material defect
entry.

Element Commentary
Condition State 4 refers to ‘asrants structural reviewoGuidelines for meeting this condition are when
reinforcing bars oPrestressingtrands are exjsed and there is greater than 10% section loss of the steel.

The inspector should use judgment when utilizing the condition state defect definitions, especially for
prestressedoncrete cracking. The crack defect description definitions describe geeérdistress, but

the inspector should consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consider exposure and environment when evaluating crack width. In
general prestressedoncrete racks less than 00@ inches can be considered insignificant and a defect is
not warranted. Cracks ranging from@Q@o 0.09inches can be considered moderate and cracks greater
than 0.@9inches can be considered wide.
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3.5.3.9 Element #: 234 2 Reinforced Concrete Pier Cap

Description: Those reinforced concrete pier caps that support girders and transfer load into |
columns. For all pier caps regardless of protective system.
Classification: AASHTO NBE

Quantity Calculation: Sum of the cap lengths measured along the skew angle.

Condition State Definitions

Units of Measurement ft.

Condition States

Defects 1

2 3 4
FAIR

Delamination| None. Delaminated. Spall| Spall greater than 1 in.
/ Spall/ 1lin. or less deep o| deep or greater than 6
Patched Area 6 in. or lessn in. diameter. Patched
(1080) diameter. Patched | area that is unsound of .
area that is sound. | showing distress. Doeg | N€ condition
not warrant structural | Warrantsa
review. structural review
Exposed | None. Present without | Present with to determine the
Rebar measurable sectiorl measurable section log €f€ct o stre_n_gth
(1090) loss. but does not warrant | O Serviceability of
structural review. the element or
. - . bridge; OR a
Efflorescence None. Surface white Heavy buildup with structural review
/ R_u_st withom_Jt bui_Idrup or | rust staining. has been
Staining Ieachlng Wlthout completed and the
(11_20) _ ru_stStalnlng _ defects impact
Cracking (RC \Ahelfeh—less—than Mel%h—@—@ﬂ—@-@é \#\Ael%h—g#eater—tha@—@% strength or
and Other) OQ}Z—m—er m.—_er—spaemg@f n—orspacing-of-less serviceability of
(1130) spacing-greater | 1.0-3:.04t- than—l—ﬁb the element or
than-3-6- Unsealed moderatq Wide crack or heavy bridge.
Insignificant width cracks or pattern (map) cracking
cracks or moderat| unsealed moderate
width cracks that | pattern (map)
have been sealed] cracking.
Damage | Not applicable. The element has | The element has impaq The element has
(7000) impact damage. damage. The specific | impact damage.
The specific damage caused by the| The specific
damage caused by| impact has been damage caused by
the impact has bee| captured in Condition | the impact has
captured in State 3 under the been cptured in
Condition State 2 | appropriate material | Condition State 4
under the defect entry. under the
appropriate appropriate
materal defect material defect
entry. entry.
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Element Commentary
Condition State 4 refers to ‘asrants structural reviewoGuidelines for meeting this condition are when
reinforcing bars are exposed and there is greater OPans&ction loss of the steel.

The inspector should use judgment when utilizing the condition state defect definitions, especially for
reinforcedconcrete cracking. The crack defect description definitions describe generalized distress, but
the inspectorisould consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consider exposure and environment when evaluating crack width. In
general, reinforced concrete cracks less than 0.012 inche® camséidered insignificarmnd a defect is

not warrantedCracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater
than 0.05 inches can be considered wide.
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3.5.3.10 Element #: 235 2 Timber Pier Cap

Description: Those timbepier caps that support girders that transfer load into piles or columns. Fc
timber pier caps regardless of protective system.

Classification: AASHTO NBE
Quantity Calculation: Sum of the cap lengths measured along the skefea

Condition State Definitions

Units of Measurement ft.

Condition States

Defects 1 2 3 4
FAIR
Connection | Connectionisin | Loose fasteners ol Missing bolts, rivets,
(1020) place and pack rust without | fasteners; broken welds; (
functioning as distortion is pack rust with distortion
intended. present but the but does not warrant
connection is in | structural review.
placeand The condition
functioning as warrants a
intended. structural
Decay/ Section| None. Affects less than | Affects 10% or more of | review to
Loss 10% of the the member but doestno | determine the
(1140) member section. | warrant structural review. | effect on
Check/ Shake | Surface Penetrates 5% Penetrates more than 509 strength or
(1150) penetration less | 50% of the of the thickness of the serviceability
than 5% of the thickness of the | member or more than 5%, of the elemat
member thickness; member and not irf of the member thickness i or bridge; OR
regardless of a tension zone. a tension zone. Does not | a structural
location. warrant structural review. | review has
Crack (Timber)| None. Crack that has Identified crack that has | been
(1160) been arrested not been arrested but dog completed and
through effective | not warrant suctural the defects
measures. review. impact
Split/ None. Length less than | Length equal to or greatej strength or
Delamination the member depth than the member depth by serviceability
(Timber) or arrested with | does not warrant structurg of the element
(1170) effective actions | review. or bridge.
taken to mitigate.
Abrasion/ Wear| None or no Section loss less | Section loss 10% or more
(Timber) measurable than 10% of the | of the member thickness
(1180) section loss. member thickness but does not warrant
structural review.
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Condition States

——

Defects 1 2

FAIR
Damage Not applicable. | The element has
(7000) impact damage.

The specific
damage caused by
the impact has bee
captured in
Condition State 2
under the
appropriate
material defect
entry.

The element hag
impact damage.
The specific
damage caused
by the inpact
has been
captured in
Condition State
3 under the
appropriate
material defect
entry.

The element
has impact
damageThe
specific
damage
caused by the
impact has
been captured
in Condition
State 4 under
the appropriate
material defect
entry.

Element ©@mmentary

None
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3.5.3.11 Element #: 236 2 Other Pier Cap

Description: Other material pier caps that support girders that transfer load into piles or columns.
other material pier caps regardless of protective system.

Classification: AASHTO NBE
Quantity Calculation: Sum of the cap lengths measured along the skew angle.

Condition State Definitions

Units of Measurement ft.

Defects 1

Condition States

2 & 4
FAIR

Corrosion | None. Freckled rust. Section loss is evident or
(2000) Corrosion of the steel| pack rust is present but
has initiated. does not warrant structura
review. The condition
Cracking | None. Crack that has self Identified crack that is not | warrants a
(1010) arrested or has been | arrested bt does not structural
arrested with effective] warrant structural review. | review to
arrest holes, doubling determine the
plates, or similar. effect on
Connection | Connection is | Loose fasteners or Missing bolts, rivets, strength or
(1020) in place and pack rust without fageners; broken welds; on serviceability
functioning as | distortion is present | pack rust with distortion by of the element
intended. but the connection is | does not warrant structural or bridge; OR
in place and review. a structural
functioning as review has
intended. been
Delamination| None. Delaminated. Spall 1 | Spall greater thanib. deep| completed and
/ Spall/ in. or less deep or 6 irn or greater than 6 in. the defects
Patched Area or less in diameter. diameter. Patched area thg impact
(1080) Patched area that is | is unsound or showing strength or
sound. distress. Does not warrant| serviceability
structural review. of the element
Efflorescencel None. Surface white without| Heavy buildup with rust | or bridge.
/ Rust build-up or leaching | staining.
Staining without rustStaining
(1120)
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Condition States
Defects 1 2 3 4
FAIR
Cracking (RC| Width-less-than | Width-0.0120.05- Width-greater-than
and Other) | 8-:832n—or in-or spacing of 0.05 in-orspacing
(1130) spacing-greater  1.0r3.0t- ofless than 1 ft.
than-3-04t Unsealed moderate| Wide crack or heavy
Insignificant width cracks or pattern (map)
cracks or moderat| unsealed moderate | cracking.
width cracks that | pattern (map)
have been sealed] cracking.
Deterioration | None. Initiated breakdown | Significant
(Other) or deterioration. deterioration or
(1220) breakdown but doeg
not warrant
structural review.
Distortion | None. Distortion not Distortion that
(1900) requiring mitigation | requires mitigation
or mitigated that has not been
distortion. addressed but does
not warrant
structural review.
Damage | Not applicable. The element has The element has The element has
(7000) impact damage. Th| impactdamage. The| impact damagelhe
specific damage specific damage specific damage
caused by the impa( caused by the impaq caused by the impag
has been captured i| has been captured i| has been captured il
Condition State 2 | Condition State 3 | Condition State 4
under the under the under the
appropriate material appropriate materiall appropriate material
defect entry. defect entry. defect entry.

Element Commentary

The other material pier cap element is intended for pier caps constructed of composite materials, or other
materials that cannot be classified using any other defined pier cap element.

The inspector Isould use judgment when utilizing the condition state defect definitions, especially for
reinforcedconcrete cracking. The crack defect description definitions describe generalized distress, but
the inspector should consider width, spacing, location, tatienm and structural or nonstructural nature of
cracking. The inspector should consider exposure and environment when evaluating crack width. In
general, reinforced concrete cracks less than 0.012 inches can be considered insignificant and a defect is
notwarranted. Cracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater
than 0.05 inches can be considered wide.
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3.6 Culverts

This section covers steel, prestressed and reinforced contingber, masonry, and other types of
culverts.
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3.6.1 Element #: 240 2 Steel Culvert

Description: This element defines steel culverts, including arched, round, or elliptical pipes.
Classification: AASHTO NBE
Quantity Calculation: The quantity for this element is the flow line length of the barrel times the nu

of barrels.

Condition State Definitions

Un

its of Measurement ft.

Condition States
Defects 1 2 3 4
Corrosion None. Freckled ust. Corrosion | Section loss is evident o
(1000) of the steehas initiated. | pack rust is present but
does not warrant
structural review.
Cracking None. Crack that haself Identified crack exists | The condition
(1010) arrestedr has been that is ot arrested but | \warrants a
arrested with effective | does not warrant structural
arrest holes, doubling | structural review review to
p|ateS, or similar. determine the
Connection | Connection | Loose fasteners or pack | Missing bots, rivets, or | effect on
(1020) is in place | rust without distortion is | fasteners; broken welds;| strength or
and present but the or pack rust with serviceability
functioning | connection is in place an| distortion but does not | of the element
as intended. | functioning as intended. | warrant a structural or bridge; OR
review. a structural
Distortion None. Distortion not requiring | Distortion that requires | review has
(1900) mitigation or mitigated | mitigation that has not | peen
distortion. been adeessed but does| completed and
not warrant structural the defects
review. impact
Settlement | None. Exists within tolerable | Exceeds tolerable limits | strength or
(4000) limits or arrested with no| but does not warrant serviceability
observed structural structural review. of the element
distress. or bridge.
Scour None. Exists withintolerable Exceeds tolerable limits,
(6000) limits or has been but is less than the
arrested with effective | critical limits determined
countermeasures. by scour evaluation and
does not warrant
structural review.
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Condition States

Defects 1 2
Damage Not The element has
(7000) applicable. impact damage. Th¢

specific damage
caused byhe
impact has been
captured in
Condition 3ate 2
under the
appropriate materia
defect entry.

The element has
impact damage. The
specific damage
cawsed by he impact
has been captured ir
Condition Sate 3
under the appropriat
material defect entry|

The element
has impact
damage. The
specific
damage
caused byhe
impact has
been captured
in Condition
State 4 under
the
appropriate
material defeci
entry.

Element Commentary

The distortion defect is contingent on a number of factors such as site, wall thickness, fill depth, etc. The

inspector shall use such factors to assthe propecondition state Wingwalls or headwallsare not
included in thisslement.
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3.6.2 Element #: 241 2 Reinforced Concrete Culvert

Description: This element defines reinforced concrete culverts, including box, arched, round, or el
shapes.

Classification: AASHTO NBE Units of Measurement ft.

Quantity Calculation: The quantity for this element is the flow line length of the barrel times the nu
of barrels.

Condition State Definitions

Condition States

Defects 1 2 3 4
Delamination/| None. Delaminated. Spall 1| Spall greater than 1 in

Spall/ in. or less deep or 6 | deep or greater than 6
Patched Area in. or less in in. diameter. Patched

(1080) diameter. Patched | area that is unsound o

area that is sound. | showing distress. Doe
not warrant structural

review.

Exposed None. Present without Present with The condition
Rebar measurable section | measurable section | warrants a
(1090) loss. loss, but does not strucural

warrant structural review to
review. determine the
Efflorescence/| None. Surface white withou] Heavy buildup with effect on
Rust Staining build-up or leaching | rust staining. strength or
(1120) without rust staining. serviceability

Cracking (RC | Width-less-than Width- 0011 0-05n  Width-greater-than of the element
and Other) | 8:012-in—orspacin( orspacing-of-103.0 | 0-05in—orspaeing-of | or bridge; OR
(1130) greaterthan-3.0t. | f less-than-1-Ht a structural

Insignificant cracks| Unsealed moderate | Wide crack or heavy | review has

or moderate width | width cracks or pattern (map) cracking been
cracks that have | unsealed moderate completed and
been sealed. pattern (map) the defects
cracking. impact
Abrasion/ | No abrasion or Abrasion or wearing | Coarse aggregate is | strength or
Wear wearing has exposed coarse | loose or has popped | serviceability
(PSC/RC) aggregate but the out of the concrete of the element
(1190) aggregate remas matrix due to abrasion| or bridge.
secure in the or weatr.
concrete.
Distortion None. Distortion not Distortion that requireg
(1900) requiring mitigation | mitigation that has rto
or mitigated been addressed but
distortion. does not warrant

structural review.
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Condition States
Defects 1 2 3 4
Settlement | None. Exists within Exceeds tolerable limits
(4000) tolerable limits or | butdoes not warrant
arrested with no | structural review.
observed
structural distress.
Scour None. Exists within Exceeds tolerable limits,
(6000) tolerable limits or | but is less than the critica
has been arrested limits determined by scou
with effective evaluation and does not
countermeasures.| warrant structural review.
Damage Not The element has | The element has impact | The element has
(7000) applicable. impact damage. | damage. The specific impact damage.
The specific damage caused by the | The specific
damage caused b) impact has been captureq damage caused by
the impact has in Condition State 3 unde| the impact has
been captured in | the appropriate material | been captured in
Condition State 2 | defect entry. Condition State 4
under the under the
appropriate appropriate
material defect material e&fect
entry. entry.

Element Commentary

The distortion defect is contingent on a number of factors such as site, wall thickness, fill depth, etc. The
inspector shall use such factors to assthe proper condition stat€éhe Condition State language for
reinforced concrete allows "superficial cracking". These cracks are the small hairline cracks which often are
evident even in newoncrete. Wingwaller headwallsare not included in thislement. Ifa joint determines

the controlling element, report the numioédineal feet of one culvert section at the appropriate Condition
State.

The inspector should use judgment when utilizing the condition state defect definitions, especially for
reinforcedconcrete cracking. The crack defect description definitions desgeneralied distress, but

the inspectoshould consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consider exposure and environment when evaluating crack width. In
general, reinforcedoncrete cracks less than 0.012 inches can be considered insignificant and a defect is
not warranted. Cracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater
than 0.05 inches can be considered wide.
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3.6.3 Element #: 242 2 Timber Culvert

Description: This element defines all timber culverts.
Classification: AASHTO NBE
Quantity Calculation: The quantity for this element is the flow line length of the barrel times the nu

of barrels.

Condition State Definitions

Units of Measurement ft.

Condition States

3

Defects il 2
Connection Connection is in Loose fasteners or
(1020) place and functioning pack rust without

Missing bolts,
rivets, or fasteners;

as intended. distortion is presen| broken welds; or
but the connection | pack rust with
is in place and distortion but does
functioning as not warrant a
intended. structural review.
Decay/ Section | None. Affects less than | Affects 10% or

Loss 10% of the membe| more of the membe
(1140) section but does not warrdn
structural review.
Check/ Shake | Surface penetration | Penetrates 5% Penetrates more
(1150) less than 5% of the | 50% of the than 50% of the

member thickness
regardless of

thickness of the
member and not in

thickness of the
member or more

The condition
warrants a
structural
review to
determine the
effect on
strength or
serviceability

location. a tension zone. than 5% of the of the element
member thickness it or bridge: OR
a tension zone. Doe a struc%u’ral
not warrant review has
structural review. been
Crack (Timber) | None. Crack that has bee| Identified crack
; . completed and
(1160) arrested through | exists that is not
) the defects
effective measures| arrested, but does impact
Stuctural review | Strength or
. serviceabilit
Split/ None. Length less than | Length equal to or Y
L of the element
Delamination the member depth | greater than the or bridge
(Timber) or arrested with member depth, but '
(1170) effective actions does not require
taken to mitigate. | structural review.
Abrasion/Wear | None or no Section loss less | Section loss 10% or
(Timber) measurable section | than 10% of the more of the membe
(1180) loss. member thickness | thickness but does
not warrant
structural review.
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Condition States
Defects 1 2 3 4
Distortion None. Distortion not Distortion that
(1900) requiring mitigation | requires mitigation
or mitigated that has not been
distortion. addressed but does n
warrant structural
review.
Settlement None. Exists within Exceeds tolerable
(4000) tolerable limitsor limits but does not
arrested with no warrant structural
observed structural | review.
distress.
Scour None. Exists within Exceeds tolerable
(6000) tolerable limits or hag limits, but isless than
been arrested with | the critical limits
effective determined by scour
countermeasures. evaluation and does
not warrant structural
review.
Damage Not The element has The element has The element hag
(7000) applicable. impact damage. The| impact damage. The | impact damage.
specific damage specific damage The specific
caused by the impac] caused by the impact| damage caused
has been captured in has been captured in | by theimpact
Condition State 2 Condition State 3 has been
under the ppropriate | under the appropriate| captured in
material defect entry,| material defect entry. | Condition State
4 under the
appropriate
material defect
entry.

Element Commentary

The distortion defect is contingent on a number of factors such as site, wall thickness, fill depth, etc. The

inspector shall use such fadoto assess the properndition state.Wingwalls or headwallsare not

included in thiselement. Iffasteners are the controlling element, estimate the percentage of connections in

each Condition State and use the corresponding percentats fi¢al et for measurement.
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3.6.4 Element #: 243 2 Other Culvert

Description: Other materiatype culverts, including arches, round, or elliptical pipes. These culver
not included in steel, concrete or timber material types.
Classification: AASHTO NBE

Quantity Calculation: The quantity for this element is the flow line length of the barrel times the nu

of barrels.

Units of Measurement ft.

Condition State Definitions
Condition States
1 2 3 4
Defects
Corrosion None. Freckled ust. Section loss is
(1000) Corrosion of the steel | evident or pack rust
has initiated. is present but does
not warrant
structural review.
Cracking None. Crack that haself- Identified crack
(1010) arrestedr has been exists that is not
arrested with effective | arrested but does n¢ The condition
arrest holes, doubling | warrant structural | warrants a
plates, or shilar. review structural
Connection | Connection isn Loose fasteners or paq Missing bolts, rivets| review to
(1020) place and rust without distortion | or fasteners; broken| determine the
functioning as is present but the welds; or pack rust | effect on
intended. connection is in place | with distortion but | strength or
and functioning as does not warrant a | serviceability
intended. structural review. of the elemen
Delamination/S| None. Delaminated. Spall 1 | Spall greater than 1| or bridge; OR
pall/ in. or less deep or 6 in| in. deep or greater | a structural
Patched Area or less n diameter. than 6 in. diameter. | review has
(1080) Patched area thatis | Patched area that is| been
sound. unsound or showing completed and
distress. Does not | the defects
warrant structural | impact
review. strength or
Efflorescence/| None. Surface white without | Heavy buildup with | serviceability
Rust Staining build-up or leaching rust staining. of the element
(1120) without rust staining. or bridge.
Cracking (RC | Width-less-than Width-0-0120-05-in- | Width-greaterthan
and Other) | 6-:812in-—orspacing erspacingof103-0 | 0-05in-—orspacing
(1130) greater-than-3-0-t. | #— oHess-than-1-Ht.
Insignificant cracks| Unsealed moderate Wide crack or heavy
or moderate width | width cracks or pattern (map)
cracks that have | unsealed moderate cracking.
been sealed. pattern (map) cracking
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Condition States
Defects 1 2 3 4
Deterioration| None. Initiated breakdown ol Significant deterioration or
(Other) deterioration. breakdown, but does not
(1220) warrant structural review.
Distortion | None. Distortion not Distortion that requires
(1900) requiring mitigation or| mitigation that has not been
mitigated distation. addressed but does not
warrant structural review.
Settlement | None. Exists within tolerable| Exceeds tolerable limits but
(4000) limits or arrested with | does nbwarrant structural
no observed structura| review.
distress.
Scour None. Exists within tolerable| Exceeds tolerable limits, but
(6000) limits or has been is less than the critical limits
arrested with effective| determined by scour
countermeasures. evaluation and does not
warrant strutural review.
Damage | Not The element has The element has impact The element has
(7000) applicable | impact damage. The | damage. The specific damag impact damage.
: specific damage caused by the impact has | The specific
caused by the impact | been captured in Condition | damage caused
has been captured in | State 3 under the appropriat( by the impact hag
Condition State 2 material defect entry. been captured in
under the appropriate Condition State 4
material defect entry. under the
appropriate
material defect
enry.

Element Commentary

The distortion defect is contingent on a number of factors such as site, wall thickness, fill depth, etc. The
inspector shall use such factors to assess the proper conditienVéitagwalls or headwallsare not
included in thielement.

The inspector should use judgment when utilizing the condition state defect definitions, especially for
reinforcedconcrete cracking. The crack defect description definitions describe generalized distress, but
the inspector should consider wigd#pacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consider exposure and environment when evaluating crack width. In
general, reinforced concrete cracks less than 0.012 inches can be considerdatamdigmil a defect is

not warrantedCracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater
than 0.05 inches can be considered wide.
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3.6.5 Element #: 244 2 Masonry Culvert

Description: This element defines masonry bloakstone culverts.
Classification: AASHTO NBE
Quantity Calculation: The quantity for this element is the flow line length of the barrel times the nu

of barrels.

Condition State Definitions

Units of Measurement ft.

Condition States
Defects 1 2 3 4
Efflorescence/ | None. Surface white without| Heavy buildup with rust
Rust Staining build-up or leaching | staining.
(1120) without rust staining.
Mortar Breakdown None. Cracking or voids in | Crackingor voids in 10%
(Masonry) less than 10% of or more of the of joints
(1610) joints. The condition
Split/ Spall None. Block or stone has Block or stone has split or | warrants a
(Masonry) split or spalled with ng spalled with shifting but structural
(1620) shifting. does not warrant a review to
structural review. determine the
Patched Area | None. Sound Patch Unsound Patch effect on
(Masonry) strength or
(1630) serviceability
Masonry None. Block or stone has | Block or stone has shifted | of the elemen
Displacement shifted slightly out of | significantly out of or bridge; OR
(1640) alignment. alignment or is missing but a structural
does not warrant structural review has
review. been
Distortion None. Distortion not Distortion that requires completed
(1900) requiring mitigation or| mitigation that has not bee| and the
mitigated distortion. | addressed but does not | defects
warrant structural review. | Impact
Settlement None. Exists within tolerable| Exceeds tolerable limits by strength or
(4000) limits or arrested with | does not warrant structural| Serviceability
noobserved structural review. of the elemen
distress. or bridge.
Scour None. Exists within tolerable| Exceeds tolerable limits,
(6000) limits or has been but is less than the critl
arrested with effective| limits determined by scour
countermeasures. evaluation and does not
warrant structural review.
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Condition States

Defects 1 2
Damage Not The element has
(7000) applicable. impact damage. The

specific damage
caused by the
impact has ben
captured in
Condition State 2
under the
appropriate material
defect entry.

3

The element has
impact damage. The
specific damage
caused by the impag
has been captured i
Condition State 3
under the
appropriate material
defect entry.

The element
has impat
damage. The
specific
damage cause
by the impact
has been
captured in
Condition
State 4 under
the appropriate
material defect
entry.

Element Commentary
The distortion defect is contingent on a number of factors such as site, wall thicknesstHjlletieprhe
inspector shall use such factors to assess the proper condition state.
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3.6.6 Element #: 245 2 Prestressed Concrete Culvert

Description: This element defines prestressed concrete culverts.
Classification: AASHTO NBE
Quantity Calculation: The quantity for this element is the flow line length of the barrel times the nu

of barrels.

Condition State Definitions

Units of Measurement ft.

Condition States
Defects 1 2 3 4
Delamination/ | None. Delaminated. Spall 1 | Spall greater than 1
Spall/ in. or less deep or 6 in in. deep or greater
Patched Area or less in diameter. than 6 in. diameter.
(1080) Patched area that is | Patched area that ig
sound. unsound or showing
distress. Does not
warrant structural -
review. Thecondition
Exposed Rebal None. Present without Present with V\f[?rratm':sla
(1090) measurable section | measurable section| STUCtY ta
loss. loss, but does not ;e\ilervr\rl]_r? th
warrant structural etermine the
review. effect on
Exposed None. Present without Present with sectior :gfv?g;gt;[it
Prestressing section loss loss, but does not of the elemeynt
(1100) war-rant structural S
review or bridge; OR
Cracking (PSC) Widthjess than | Width 0-004 0-000 . | Widih greaterthan | & Structural
(1110) 0.004-in—orspacing| orspacing-of- 1030 | 0:009-in—orspacin review has
. . t g o 03 : . 9 been
Insignificant cracks | Unsealed moderate | Wide crack or heavy completed and
. : the defects
or moderate width | width cracks or pattern (map) imoact
cracks that have unsealed nmaderate cracking. strgn gth or
been sealed. E?;tcirl?] g(map) serviceability
—— . - . f the elemen
Efflorescence/| None. Surface white without | Heavy buit-up with grLr?dzee ent
Rust Staining build-up or leaching | rust staining. '
(1120) without rust staining.
Abrasion/ Wear| No abrasion or Abrasion or wearing | Coarse aggregate is
(PSC/RC) | wearing has exposed coarse | loose or has poppec
(1190) aggregate but the out of the concrete
aggregate remains matrix due to
secure in the concrete abrasion or wear.
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Defects

[ eoon |

Condition States

1

2

3

FAIR

Distortion | None. Distortion not Distortion that requires
(1900) requiring mitigation or| mitigation that has not
mitigated distortion. | been addressed but dog
not warrant suctural
review.
Settlement | None. Exists within tolerable| Exceeds tolerable limits
(4000) limits or arrested with | but does not warrant
no observed structura| structural review.
distress.
Scour None. Exists within tolerable| Exceeds tolerable limits
(6000) limits or has been but is less than the
arrested with effective| critical limits determined
countermeasures. by scour evaluation and
does not warrant
structural review.
Damage | Not The element has The element has impaci The element has
(7000) applicable. impact damage. The | damage. The specific | impact damage. Th

specific danage

caused by the impact
has been captured in

damage caused by the
impact has been
captured in Condition

specific damage
caused by the
impact has been

Condition State 2 State 3 under the captured in
under the appropriate| appropriate material Condition State 4
material defect entry. | defect entry. under the

appropriate materia
defect entry.

Element Commentary
The distortion defect is contingent on a number of factors ssisiteg wall thickness, fill depth, etc. The
inspector shall use such factors to assess the proper condition state.

The inspector should use judgment when utilizing the condition state defect definitions, especially for
prestressedoncrete cracking. Therack defect description definitions describe generalized distress, but
the inspector should consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consider exposure and environment wHeatiegacrack width. In
general prestressedoncrete cracks less than @dnches can be considered insignificant and a defect is

not warranted. Cracks ranging from@Qo 0.9 inches can be considered moderate and cracks greater
than 0.@9inches an be considered wide.
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3.7 Joints

This section covers expansion joints, pourable joints, compression joints, and assembly joints.
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3.7.1 Element #: 300 2 Strip Seal Expansion Joint

Description: This element definethose expansion joint devices which utilize a neoprene type water
gland with some type of metal extrusion or other system to anchor the gland.

Classification. AASHTO BME Units of Measurement ft.

Quantity Calculation: The quantity for this elemens$ determined by summing all the lengths of
joint measured along the skew angle.

Condition State Definitions

Condition States
Defects 1 2 3 4
Leakage None. Minimal. Minor | Moderate. More Free flow of
(2310) dripping through | than a drip and lesg water through
the joint. than free flow of | the joint.
water.
Seal Adhesion Fully adhered Adhered for more Adhered 50% or | Complete loss o
(2320) than 50% of the | less of joint height | adhesbn.
joint height. but still some
adhesion
Seal Damage None. Seal abrasion Punctured or rippeq Punctured
(2330) without or partially pulled | completely
punctures. out. through, pulled
out, or missing.
Seal Cracking None. Surface crack Crack that partially | Crackthat fully
(2340) penetrates the seal penetrates the
seal.
Debris Impaction | No debris to a Partially filled Completly filled Completely
(2350) shallow cover of | with hardpacked | and impacts joint | filled and
loose debris may| material, but still | movement. prevents joint
be evident but allowing free movement.
does not affect | movement.
the performance
of the joint.
Adjacent Deck or | Sound.No spall, | Edge Spall greater than 1 Spall,
Header ddamination or | delamination or | in. deep or greater | delamination,
(2360) unsound patch. | spall 1in. or less| than 6 in. diameter] unsound patche
deep or 6in. or | Exposed rebar. area or loose
less in diameter. | Delamination or joint anchor that
No exposed unsound patched | preventghe
rebar. Patched | area that makes th¢ joint from
area that is sounq joint loose. functioning as
intended.
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Condition States

Defects 1 2 3 4
Metal Deterioration or| None. Freckled rust, metal| Section loss, missin{ Metal
Damage has no cracks, or | or broken fasteners,| cracking,
(2370) impact damage. cracking of the section loss,
Connection may be| metal or impact damage or
loose but damage but joint connection
functioning as still functioning failure that
intended. prevents the
joint from
functioning as
intended.
Damage Not The element has The element has The element
(7000) applicable. impact damage. The impact damage. The has impact
specific damage specific damage damage. The
caused by the caused by the impa( specific

impact has been
captured in
Condition State 2
under the
appropriate material
defect entry.

has been captured i
Condtion State 3
under the
appropriate material
defect entry.

damage cause
by the impact
has been
captured in
Condition
State 4 under
the appropriatg
material defect
entry.

Element Commentary
Approach slab expeion joints arenot included in thiselement.
overlay, code it in Condition State 2

Ifa joint is not visible due to an asphalt

NJDOT

265

Structural Evaluation & Bridge Management

Bridge EEment Inspection Manual
Created05/02/2014,Rev. 1:01/31/2015



3.7.1.1 Agency Defined Element #: 861 2 Elastomeric Flex -Type Joint

Description: This element defines those joimsade of elastomeric seal assemblies which are b
down to the supports. These joints may or may not be armored.

Classification: ADE i SubBME 300 Units of Measurement ft.

Quantity Calculation: The quantity for this element is determined by summindghal lengths of the
joint measured along the skew angle.

Condition State Definitions

Condition States

Defects 1 2 3 4
Leakage None. Minimal. Minor | Moderate. More Free flow of
(2310) dripping through | than a drip and lesg water through
the joint. thanfree flow of the joint.
water.
Seal Adhesion Fully adhered. Adhered for morg Adhered 50% or | Complete loss o
(2320) than 50% of the | less of joint height | adhesion
joint height. but still some
adhesion
Seal Damage None. Seal abrasion Punctured or rippe¢ Punctured
(2330) without or partially pulled | completely
punctures. out. through, pulled
out, or missing.
Seal Cracking None. Surface crack Crack that partially| Crack that fully
(2340) penetrates the seal penetrates the
seal.
Debris Impaction | No debris to a Partially filled Completely filled | Completely
(2350) shallow cover of | with hardpacked | and impacts join | filled and
loose debris may| material, but still | movement. prevents joint
be evident but allowing free movement.

does not affect | movement.
the performance

of the joint.
Adjacent Deck or | Sound. Naspall, | Edge Spall greater than 1 Spall,
Header ddamination or | delamination or | in. deep or greater | delamination,
(2360) unsound patch. | spall 1in. or less| than 6 in. diameter| unsound patche
deep or 6in. or | Exposed rebar. area or loose
less in diameter. | Delamination or joint anchor that
No exposed unsound patched | prevents the
rebar. Patched | area that makes thq joint from
area that isound.| joint loose. functioningas
intended.
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Condition States

Defects 1 2 3 4
Metal Deterioration or| None. Freckled rust, metal| Section loss, missin{ Metal
Damage has no cracks, or or broken fasteners,| cracking,
(2370) impact damage. cracking of the section loss,
Connection may be | metal or impact damage or
loose but damage but joint connection
functioning as still functioning failure that
intended. prevents the
joint from
functioning as
intended.
Damage Not The element has The element has The element
(7000) applicable. impact damage. The| impact damage. The has impact
specific damage specific damage damage. The
caused by the caused by the impaq specific

impact has been
captured in
Condition State 2
under the
appropriate material
defect entry.

has been captured i
Condition State 3
under the
appiopriate material
defect entry.

damage cause
by the impact
has been
captured in
Condition
State 4 under
the appropriatg
material defect
entry.

Element Commentary

Approach slab expansion joints are not ineldidn this element. If a joint is not visible due to an asphalt

overlay, code it in Condition State
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3.7.2 Element #: 301 2 Pourable Joint Seal

Description: This element defines those joints filled with a pourable seal with or without a backer.
Classification: AASHTO BME

Quantity Calculation: The quantity for this element is determined by summing all the lengths ¢
joint measured along the skew angle.

Condition State Definitions

Units of Measurement ft.

Condition States

Defects 1 2 3 4
Leakage None. Minimal. Minor | Moderate. More Free flow of
(2310) dripping through | than a drip and lesg water through
the joint. than free flow of the joint.
water.
Seal Adhesion Fully adhered Adhered for morel Adhered 50% or | Complete loss
(2320) than 50% of the | less of joint height | of adhesion
joint height. but still some
adhesion
Seal Damage None. Seal abrasion Punctured or rippeq¢ Punctured
(2330) without or partially pulled | completely
punctures. out. through, pulled
out, or mssing.
Seal Cracking None. Surface crack Crack that partially | Crack that fully

(2340)

penetrates the seal

penetrates the
seal.

Debris Impaction | No debris to a Partially filled Completely filled | Completely
(2350) shallow cover of | with hardpacked | and impacts joint | filled and
loose debris may| material, but still | movement. prevents joint
be evident but allowing free movement.
does not affect | movement.
the performance
of the joint.
Adjacent Deck or | Sound.No spall, | Edge Spall greater than 1 Spall,
Header ddamination or | delamination or | in. deep or greater | delamination,
(2360) unsaund patch. | spall 1 in. or less | than 6 in. diameter,| unsound
deep or 6in. or | Exposed rebar. patched area or
less in diameter. | Delamination or loose joint
No exposed unsound patched | anchor that
rebar. Patched | area that mees the | prevents the
area that is sounq joint loose. joint from
functioning as
intended.
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Condition States

Defects 1

Damage
(7000)

Not applicable.

2

FAIR

The element has
impact damage.
The specific
damage caused
by the impact has
been captured in
Condition State 2
under the
appropriate
material defect
entry.

3

The element has
impact damage.
The specific

damage caused by
the impact has bee

captured in
Condition State 3
under he
appropriate
material defect
entry.

The element ha
impact damage.
The specific
damage caused
by the impact
has been
captured in
Condition State
4 under the
appropriate
material defect
entry.

Element Commentary

Approach slab expansion joints aret included in this elementf a joint is not visible due tan asphalt

overlay, code it ifCondition State 2.
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3.7.3 Element #: 302 2 Compression Joint Seal

Description: This element defines only those joints filled with a preformed compression typd kiss
joint may or may not have an anchor system to confine the seal.
Classification: AASHTO BME
Quantity Calculation: The quantity for this element is determined by summing all the lengths ¢
joint measured along the skangle.

Condition State Definitions

Units of Measurement ft.

Condition States

Defects 1 2

Leakage None. Minimal. Minor

(2310) dripping through
the joint.

3

Moderate. More
than a drip and less
than free flow of
water.

Free flow of
water through
thejoint.

Seal Adhesion

Fully adhered.

Adhered for more

Adhered 50% or

Complete loss

(2320) than 50% of the | less of joint height | of adhesion
joint height. but still some
adhesion
Seal Damage None. Seal abrasion Punctured oripped | Punctured
(2330) without punctures.| or partially pulled | completely
out. through, pulled
out, or missing.
Seal Cracking None. Surface crack Crack that partially | Crack that fully

(2340)

penetrates the seal

penetrates the
seal.

Debris Impaction
(2350)

No debris to a
shalow cover of
loose debris may
be evident but
does not affect
the performance
of the joint.

Partially filled
with hardpacked
material, but still
allowing free
movement.

Completely filled
and impacts joint
movement.

Completely
filled and
prevents joint
movement.

Adjacent Deck or
Header
(2360)

Sound.No spall,
ddamination or
unsound patch.

Edge delaminatior
or spall 1in. or
less deep or 6 in.
or less in diameter
No exposed rebar
Patched area that
is sound.

Spall greater than 1
in. deep or greater
than 6 in. diameter,
Exposed rebar.
Delamination or
unsound patched
area that makes th¢
joint loose.

Spall,
delamination,
unsound
patched area or
loose joint
anchor that
prevents the
joint from
functioning as
intended.
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Condition States
Defects 1 2 3 4
Damage Not The element has The element has The element
(7000) applicable. impact damage. Theq impact damage. Thg has impact
specific damage specifc damage damage. The
caused by the caused by the impaq specific
impact has been has been captured il damage
captured in Condition State 3 | caused by the
Condition State 2 | under the impact has
under the appropriate materiall been captured
appropriate material defect entry. in Condition
defect entry. State 4 under
the
appropriate
materid defect
entry.

Element Commentary
Approach slab expansion joints are not included in this element. If a joint is not visible due to an asphalt
overlay, code it in Condition State 2.
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3.7.4 Element #: 303 2 Assembly Joint with Seal

Description: Thiselement defines only those joints filled with an assembly mechanism that has a s
Classification: AASHTO BME

Quantity Calculation: The quantity for this element is determined by summing all the lengths ¢
joint measure@long the skew angle.

Condition State Definitions

Units of Measurement ft.

Condition States

Defects 1 2

Leakage None. Minimal. Minor

(2310) dripping through
the joint.

3

Moderate. More
than a drip and less
than free flow of
water.

Free flow of
water through
the joint.

Seal Adhesion

Fully adhered.

Adhered for more

Adhered 50% or

Complete loss

(2320) than 50% of the | less of joint height | of adhesion
joint height. but still some
adhesion
Seal Damage None. Seal abrasion Punctured or rippe¢ Punctured
(2330) without or partially pulled | completely
punctures. out. through, pulled
out, or missing.
Seal Cracking None. Surface crack Crack that partially| Crack that fully
(2340) penetrates the seall penetrates the
seal.
Debris Impaction | No debris to a Partially filled Completely filled | Completely
(2350) shallow cover of | with hardpacked | and impacts joint | filled and
loose debris may| material, but still | movement. prevents joint
be evident but allowing free movement.
does not affect | movement.
the performance
of the joint.
Adjacent Deck or | Sound.No spall, | Edge Spall greater than 1 Spall,
Header ddamination or | delamination or | in. deep or greater | delamination,
(2360) unsound patch. | spall 1 in. or less| than 6 in. diameter| unsound
deep or 6in. or | Exposed rebar. patched area or
less in diameter. | Delamination or loose joint

No exposed
rebar. Patched
area that is sound

unsound patched
area that makes thg
joint loose.

anchor that
prevents the
joint from
functioning as
intended.
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Condition States
Defects 1 2 3 4
Metal Deterioration or| None. Freckled rust, metal| Section loss, missin{ Metal
Damage has no cracks, or or broken fasteners,| cracking,
(2370) impact damage. cracking of the section loss,
Connection may be | metal or impact damage or
loose but damage but joint connection
functioning as still functioning failure that
intended. prevents the
joint from
functioning as
intended.
Damage Not The element has The element has Theelement
(7000) applicable. impact damage. The impact damage. The has impact
specific damage specific damage damage. The
caused byte caused by the impaq specific
impact has been has been captured i| damage cause
captured in Condition State 3 | by the impact
Condition State 2 | under the has been
under the appropriate materiall captured in
appropriate material defect entry. Condition
defect entry. State 4 under
the appropriatg
material defect
entry.

Element Commentary

Evidence of mechanism failures, such as loose or broken springs, bolts, ot bappahall be coded as
Condition State 2\pproach slab expansion joints are not included in this elethanpint is not visible due
to an asphalt ovena code it in Condition State. Bodular Expansion Joiatare included in Element #
303
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3.7.5 Element #: 304 2 Open Expansion Joint

Description: This element defines only those joints that are open and not sealed.
Classification: AASHTO BME Units of Measurement ft.

Quantity Calculation: The quantity for this element is determined by summinghalléngths of the
joint measured along the skew angle.

Condition State Definitions

Condition States
Defects 1 2 3 4
Debris Impaction | No debris to a Partially filled Completely filled | Completely
(2350) shallow cover of | with hardpacked | and impacts joint | filled and
loose debris may| material, but still | movement. prevents joint
be evident but allowing free movement.
does not affect | movement.
the performance
of the joint.
Adjacent Deck or | Sound.No spall, | Edge Spall greater than 1 Spall,
Header ddamination or | delamination or | in. deep or greater | delamination,
(2360) unsound patch. | spall 1 in. or less| than 6 in. diameter| unsound
deep or 6in. or | Exposed rebar. patched area or
less in diameter. | Delamination or loose joint
No exposed unsound patched | anchor that
rebar. Patched | area that makes th¢ prevents the
area that is soung joint loose. joint from
functioning as
intended.
Damage Not applicable. | The element has | The element has | The element &s
(7000) impact damage. | impact damage. impact damage.
The specific The specific The specific
damage caused | damage caused by| damage caused
by the impachas | the impact has bee| by the impact
been captured in| captured in has been
Condition State 2| Condition State 3 | captured in
under the under the Condition State
appropriate appropriate 4 under the
material defect | material defect appropriate
entry. entry. material defect
entry.
NJDOT 274 Bridge EEment Inspection Manual

Structural Evaluation & Bridge Management Created05/02/2014,Rev. 1:01/31/2015



Element Commentary
This element is intended for joints designed as open joints not those joints thatesigreed to have a
seal that is currently missingpproach slab expansion jointearot included in this element.
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3.7.6 Element #: 305 2 Assembly Joint without Seal

Description: This element defines only those assembly joints that are open and ndt $aaencludes
finger and sliding plate joints.

Classification: AASHTO BME Units of Measurement ft.

Quantity Calculation: The quantity for this element is determined by summing all the lengths ¢
joint measured along the skew angle.

Condition $ate Definitions

Condition States

Defects 1 2 3 4
FAIR
Debris No debris to a shallow | Partially filled with | Completely filled | Completely filled
Impaction | cover of loose debris ma] hardpacked and impacts joint | and prevents join
(2350) be evident but does not | material,but still movement. movement.
affect the performance o] allowing free
the joint. movement.
Adjacent | Sound.No spall, Edge delamination| Spall greater than| Spall,
Deck or ddlamination or unsound| or spall 1 in. or lesq 1 in. deep or delamination,
Header patch. deeg or 6 in. or lesg greater than 6 in. | unsound patad
(2360) in diameter. No diameter. area or loose join
exposed rebar. Exposed rebar. | anchor that
Patched area that i| Delamination or | prevents the joint
sound. unsound patched| from functioning

area that makes | as intended.
the joint loose.

Metal None. Freckled rust, Section loss, Metal cracking,
Deterioration metal has no missing or broken| section loss,
or Damage cracks, or impact | fasteners, damage or
(2370) damage. cracking of the connection
Connection may bg metal or impact | failure that
loose but damage but joint | prevents the joint
functioning as still functioning | from functioning
intended. as intended.
Damage | Not applicable. The element has | The element has | The element has
(7000) impact damage. impact damage. | impact damage.
The specific The specific The specific

damage caused by damage caused i damage caused
the impact has beg the impact has by the impact hag

captured in been captured in | been captured in
Condition State 2 | Condition State 3| Condition State 4
under the under he under the
appropriate appropriate appropriate
material defect material defect material defect
entry. entry. entry.
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Element Commentary

This element shall include open jtanwith or without a drainage trough below the joltidence of
mechanism failures, such as loose or broken springs, bolts, or support bars shall be coded as Condition
State 3. Approach slab expansion joints are not included ieldmisent. Ifa joint is not visible due to an

asphalt overlay, code it in @dition State 2.
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3.7.7 Element #: 306 ? Other Joint

Description: This element defines only those other joints that are not defined by any other joint ele
Classification: AASHTO BME Units of Measurement ft.

Quantity Calculation: The quantity for this element is determined by summing all the lengths ¢
joint measured along the skew angle.

Condition State Definitions

Condition States
Defects 1 2 3 4
Leakage None. Minimal. Minor | Moderate. More Free flow of
(2310) dripping through | than a drip and lesq water through
the joint. than free flow of | the joint.
water.
Debris No debris to a shallow | Partially filled Completely filled | Completely
Impaction cover of loose debris | with hardpacked | and impacts joint | filled and
(2350) may be evident but doey material, but still | movement. prevents joint
not affect the allowing free movement.
performance of the joint| movement.
Adjacent Deck | Sound. No spall, Edge Spall greater than 1 Spall,
or Header | delamination or unsoun{ delamination or | in. deep or greater | delamination,
(2360) patch. spall 1 in. or less | than 6 in. diameter| unsound patche
deep or 6in. or | Exposed rebar. area or loose
less in diameter. | Delamination or joint anchor that
No exposed unsoundpatched prevents the
rebar. Patched | area that makes th¢ joint from
area that is sounq joint loose. functioning as
intended.
Metal None. Freckled rust, Section loss, Metal cracking,
Deterioration or metal has no missing or broken | section loss,
Damage cracks, or impact| fasteners, cracking| damage or
(2370) damage. of the metal or connection
Connection may | impact damage but| failure that
be loose but joint still prevents the
functioning as functioning joint from
intended. functioning as
intended.
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Condition States

Defects 1 2 3 4
FAIR
Damage Not applicable. | The element has| The element has | The element has
(7000) impact damage. | impact damage. impact damage.
The specific The specific The specific

damage caused | damage caused by| damage caused
by the impact hag the impact has bee| by the impact

been captured in| captured in hasbeen

Condition State 2| Condition State 3 | captured in

under the under the Condition State

appropriate appropriate 4 under the

material defect | material defect appropriate

entry. entry. material defect
entry.

Element Commentary

The other material joint element is intended for joints constructed of materials that cannot be classified
using any other defined joint elemeApproad slab expansion joints are not included in this element. If

a joint is not visible due to an asphalt ovgrleode it in Condition State 2
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3.7.7.1 Agency Defined Element #: 86 2 2 Asphaltic Plug Expansion Device

Description: This element defines onljase joints that are constructed of layers of rubberized as
leaving no actual opening in the driving surface.
Classification: ADE i SubBME 306 Units of Measurement ft.

Quantity Calculation: The quantity for this element is determined by summihdh&l lengths of the

joint measured along the skew angle.

Condition State Definitions

Condition States

Defects 1 2 3 4
Leakage | None. Minimal. Minor Moderate. More Free flow of
(2310) dripping through the | than a drip and lesg water through
joint. thanfree flow of the joint.
water.
Adjacent | Sound. No spall, Edge delamination or | Spall greater than 1 Spall,
Deck or delamination or spall 1 in. or less deeg in. deep or greater | delamination,
Header unsound patch. or 6in. orless in than 6 in. diameter)| unsound
(2360) diameter. No exposed| Exposed rebar. patched area or
rebar. Patched area | Delamination or loose joint

that issound.

unsound patched
area that makes thg

anchor that
prevents the

joint loose. joint from
functioningas
intended.
Delamination| None. Delaminated. Spall Spall 1 in. deep or | The wearing

/ Spall/ less than 1 in. deep or greater or 6 in. surface is no

Patche less than 6 in. diameter o greater.| longer effective.
Area/Pothole diameter. Patched are| Patched area that i

(Wearing that is sound. Partial | unsound or

Surfacé depth pabole. showing distress.

(3210 Full depth pothole.

Crack Width less than 0.017 Width 0.0120.05in. | Width greater than | The wearing
(Wearing | in. or spacing greater| or spacing of i 3.0 | 0.05 in.or spacing | surface is no
Surface) | than 3.0 ft. ft. of less than 1 ft. longer effective.

(3220)
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Condition States

Defects 1 2 3 4
FAIR
Damage | Not applicable. | The element has The element has The element has
(7000) impact damage. The| impact damage. The | impact damage.
specific damage specific damage The specific

caused by the impac] caused by the impact| damage caused by
has been captured in has been captured in | the impact has bee
Condition State 2 Condition State 3 captured in

under the appropriatd under the appropriate| Condition State 4
material defect entry| material defet entry. | under the

appropriate
material defect
entry.

Element Commentary

Approach slab expansion joints are not included in this element.
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3.8 Wearing Surfaces, Protective Coatings, and Concrete Reinforcing Steel
Protective Systems

The elements in this section are wearing surfaces, steel and concrete protective coatings, and concrete
reinforcing stel protection systems such astholic protection. These systems will influence the
deterioration and condition of the underlying structural element.
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3.8.1 Element #: 510 » Wearing Surfaces

Description: This dement is for all decks/slabs that have overlays made with flexible (asp
concrete), semi rigid (epoxy and polyester material), rigidrtfand Cemehtmaterials and timbe

running planks.

Classification. AASHTO BME

Quantity Calculation: The quantity for this
protected by this wearing surface.

Condition State Definitions

Units of Measurement sq.ft.

element should

include the area of the deck/slab t

Condition States

Defects 1 2 3 4
Delamination/Spg None. Delaminated. Spall 1 in. deep or|
[l/Patched Spall less than 1| greater or 6 in.
Area/Pothole in. deep or less | diameter or
(Wearing than 6 in. greater. Patched
Surfaces) diameter. area that is
(3210) Patched area | unsound or
that is sound. showirg distress.
Partial depth Full depth pothole| The wearing
pothole. : ‘s no
Crack (Wearing | Width less than 0.012 in.| Width 0.012 Width of more isur ace s
Surface) or spacing greater than | 0.05 in. or than 0.05 in. or ;?gcetirve
(3220) 3.0 ft. spacing of 1.0 | spacingof less '
3.0 ft. than 1.0 ft.
Effectiveness | Fully effective. No Substantially Limited
(Wearing evidence of leakage or | effective. effectiveness.
Surface) further deterioration of | Deterioration of | Deterioration of
(3230) the protected element. | the protected the protected
element has element has
slowed. progressed.
Damage Not applicable. The element hag The elemenhas | The element
(7000) impact damage.| impact damage. | has impact
The specific The specific damage. The
damage caused| damage caused by specific
by the impact | the impact has damage caused
has been been captured in | by the impact
captured in Condition State 3 | has been
Condition State | under the captured in
2 under the appropriate Condition State
appropriate material defect 4 under the
material defect | entry. appropriate
entry. material defect
entry.
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Element Commentary
None
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3.8.2 Element #: 515 2 Steel Protective Coating

Description: The element is for steel elements that have a protective coating such as paint, galva
weathering stegdatina or other top coat steel corrosion inhibitor.

Classification: AASHTO BME Units of Measurement sq.ft. (surface)

Quantity Calculation: This quantity for this element should include the entire protected surface
steel element.

Condition Stae Definitions

Condition States
Defects 1 2 3 4
Chalking (Steel None Surface Dulling | Loss of Pigment | Not
Protective Coatings) Applicable
(3410)
Peeling/Bubbling/ None. Finish coas Finish and primer | Exposure of
Cracking(Steel only. coats bare metal
Protective Coatings)
(3420)

Oxide Film Yellow-orangeor Granular Small flakes, less | Dark black
Degradation Color/ | light brown for early| texture. than 1/2 in. color. Large
Texture Adherence | devebpment. diameter. flakes, 1/2 in.

(Steel Protective Chocolatebrown to diameter or
Coatings) purplebrown for greater or
(3430) fully developed. laminar sheets
Tightly adhered, or nodules.
capdle of
withstanding
hammering or
vigorous wire
brushing.
Effectiveness (Steel | Fully effective Substantially Limited Failed, no
Protective Coatings) effective effectiveness protection of
(3440) the underling
metal
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Condition States
Defects 1 2 3 4
Damage Not applicable. The element hag The element has | The element
(7000) impact damag. | impact damage. | has impact
The specific The specific damage. The
damage caused| damage caused by specific
by the impact | the impact has damage
has been been captured in | caused by the
captured in Condition State 3 | impact has
Condition State | under the been captured
2 under the appropiate in Condition
appropriate material defect State 4 under
material defect | entry. the appropriate
entry. material defect
entry.

Element Commentary

This element shall describe all coating systefiss includes paint systems, oxide weathering steel,
and galvanizion. Assess protective coatings based upon the defects that would apply.

This element requires coding of painted (or other coated) elements based on their exposed surface areas in
square feet.

One of purpose of coding this element is to include a factor in the prediction model for BMS which will
reduce the deterioration rate for elements with protective coating than those without any coating.

This element is not to be used for e&tting painting contracts which would assume a level of accuracy
that would not be realistic. For examptieis element is not useful in estimating quantities for painting
needs becausé would not include the diaphragms, cross frames, and othepnimary load carrying
elements, and usualtize units are in tons and not square feet.
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3.8.3 Element #: 521 » Concrete Protective Coating

Description: The element is for concrete elements that have a protective coating applied to then
coatings includ silane/siloxane water proofers, crack sealers such as High Molecular \
Methacrylate (HMWM), or any top coat barrier that protects concrete from deterioration and rein
steel from corrosion.

Classification: AASHTO BME Units of Measurement sq_.ft.

Quantity Calculation: This quantity for this element should include the entire protected surface
steel element.

Condition State Definitions

Condition States
Defects 1 2 3 4
Wear (Concrete | None Underlying Underlying Underlying
Protective Coatings) corcrete not concrete is not corcrete exposed.
(3510) exposegcoating exposedthickness | Praective coating
showing wear from| of the coating is no longer
UV exposure; reduced effedive.
friction course
missing.
Effectiveness Fully Substantially Limited The protective
(Concrete Protective effective effective effectiveness system has failed
Coatings) or is no longer
(3540) effective.
Damage Not The element has | The element has | The element has
(7000) applicable. impact damage. impact damage. impact damage.
The specific The specific The specific
damage aused by | damage caused by| damage caused by
the impact has bee| the impact has bee| the impact has
captured in captured in been captured in
Condition State 2 | Condition State 3 | Condition State 4
under the under the under the
appropriate appropriate appropriate
material defect material defect material defect
entry. ernry. entry.
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Element Commentary
None
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3.8.4 Element #: 520 2 Concrete Reinforcing Steel Protective S ystem

Description: This element defines all types of protective systems used to protect reinforcing <
concrete elements from corrosion.

Classification: AASHTO BME Units of Measurement sq.ft.

Quantity Calculation: The quantity for this elemerghould include the entire surface area of
protected element.

Condition State Definitions

Condition States

Defects 1 2 3 4
Effectiveness Fully effective | Substantially Limited The protective
Protective System effective effectiveness. system has failed
(e.g. cathodic) or is no longer
(3600) effective.
Damage Not applicable.| The element has | The element has | The element has
(7000) impact damage. impact damage. | impact damage.
The specific The specific The specific

damage caused by| damage caused b] damage caused by
the impact has bee| the impact has the impact has

captured in been captured in | been catured in
Condition State 2 | Condition State 3 | Condition State 4
under the under the under the
appropriate appropriate appropriate
materialdefect material defect material defect
entry. entry. entry.
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Element Commentary

This protection system element is intended to capture situations where the concrete element may be
expectd to deterioate at a rate that is slower than unipcted situations. Protection systems may include
rebar coatings, cathodic proten, or other similar protection method his element includes epoxy
coated, galvanized, and stainless steel reinforcem&taaring surfaces are addressed under the
approprate wearing surface element and not this element.
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3.8.5 Agency Defined Element #: 891 2 Concrete Encasement

Description: This element defines Concrete Encasement that may be on steel girders, stringers, -
beams, truss members or any other supgtsire or substructure element.

Classification: Independent ADE
Quantity Calculation: Sum of the lengths of the concrete encased members.

Condition State Definitions

Units of Measurement ft.

Condition States

Defects

1 2
FAIR

; :

Delamination| None. Delaminated. Spall| Spall greater than 1 in.
/Spall/ 1in. or less deep o| deep or greater than 6
Patched Area 6in.orlessin in. diameter. Patched
(1080) diameter. Patched | area that is unsound of
area that is sound. | showing distress. @es
not warrant structural | The condition
review. warrants a
Efflorescence None. Surface white Heavy buildup with structural review
/ Rust without buildup or | rust staining. to determine the
Staining leaching without effect on strength
(1120) rustStaining or serviceability
Cracking | Width-ess-than Width-0-0120.05 | Width-greaterthan-0-0§ of the element or
(RC and | 6-612in—orspacin( i—orspacing-of ir—orspacing-ofless | bridge; OR a
Other) greaterthan-3-0-ft. | L0r3-0-ft- than-1-f structural review
(1130) Insignificant cracks| Unsealed moderatd Wide crack or heavy | has been
or moderate width | width cracks or pattern (map) cracking| completed and
cracks that have | unsealed moderate the defects impag
been sealed. pattern (map) strength or
cracking. serviceability of
Abrasion/ | No abrasion or Abrasion or Coarse aggregate is | theelement or
Wear wearing. wearing has loose or has popped oy bridge.
(PSC/RC) exposed coarse of the concretenatrix
(1190) aggregate but the | due to abrasion or wea
aggregate remains
secure in the
concrete.
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Condition States
Defects 1 2 3 4
FAIR

Damage | Not applicable. The element has | The element has impa( The element has

(7000) impact damage. damage. The specific | impact damage.
The specific damage caused by the| The specific
damage caused by| impact has been damage caused
the impact has bee| captured in Condition | by the impachas
captured in State 3 under the been captured in
Condition State 2 | appropriate material | Condition State 4
under the defect entry. under the
appropiate appropriate
material defect material defect
entry. entry.

Element Commentary

The encased steel memligeto becoded consistent with the Condition State of the Concrete Encasement
for the following defectsDelamination/ SpallPatched Are1080) Efflorescence/ Rust Stainir{@120)

and Cracking (1130). For other defects that are not indicative of any distress to the underlying steel, the
Condition Statevould typicallynot be reduced.

This element is to be coded limearfeet along with the parent element that would be used to calculate the
guantity.

The inspector should use judgment when utilizing the condition state defect definitions, especially for

reinforcedconcrete cracking. The crack defect description definitiossrd®e generalized distress, but

the inspector should consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. The inspector should consider exposure and environment when evaluating crack width. In
general, reinfared concrete cracks less than 0.012 inches can be considered insignifitcandetect is

not warrantedCracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater
than 0.05 inches can be considered wide.
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3.8.6 Agency Defined Element #: 892 2 Bridge Drainage

Description: This element defineBridge Drainageunits installed on deck and/or superstructure that
include inlets, down sproutsic.

Classification: Independent ADE
Quantity Calculation: Sum of all bridgedrainage units.

Condition State Definitions

Units of Measurement Each

Defects 1

Condition States

2 3 4
FAIR

Connection | Connection is Loose fasteners or | Missing bolts, rivets| The condition warrants a
(1020) in place and | pack rust without | fasteners; broken | structural review to
functioning | distortion is present| welds; or pack rust | determine the effect on
as intended. | butthe connection id with distortion but | strength or erviceability
in place and does not warrant of the element or bridge;
functioning as structural review. OR a structural review
intended. has been completed and
the defects impact
strength or serviceability
of the element or bridge.
Damage | Not The element has The element has The elemenhas impact
(7000) applicable. impact damage. Th| impact damage. Thq damage. The specific
specific damage specific damage damage caused by the
caused by thempact| caused by the impaq impact has been capture
has been captured i| has been captured i| in Condition State 4 unde
Condition State 2 | Condition State 3 | the appropriate material
under the under the defect entry.
appropriate material appropriate material
defect entry. defect entry.
Clogging | None. Minimal. Inlets and | Moderate Not more | Failed. 100% area of
(Bridge pipes clogged for | 25% area clogged ir inlets and pipes clogged.
Drainage) less than 10% area.| inlets and pipes. No| Water accumulation is
(8002) No water water accumulation.| present. The condition
accumulation. Does not warrant | warrants detailed review
bridge drainage of Bridge Drainage
review. System.
Leakage | None. Minimal. Minor Moderate. More Failed. Water leakage is
(Bridge dripping through the| than a drip ad less | damaging the primary
Drainage) down spouts or than free flow of member. The condition
(8003 pipes without water through down| warrants detailed review
damaging the spouts, pipes or of the Bridge Drainage
primary member. joints without System.
damaging the
primary member.
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Element Commentary
None
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3.8.7 Agency Defined Element #: 893 2 Temporary Support Structures

Description: This element defineemporary supportrictures installed on the bridge.

Classification: Independent ADE
Quantity Calculation: Sum of the count of all temporary support structures.

Condition State Definitions

Units of Measurement Each

Condition States

Defects ! 2 3 4
Corrosion None. Freckled rust. Section loss is
(1000) Corrosion of the evident or pack rust
steel has initiated. | is present but does
not warrant
structural review.
Cracking None. Crack that has self | Identified crack
(1010) arrested or has beel exists that is not
arrested with arrested but does nd The condition
effective arrest warrant structural | warrants a
holes, doubling review structual
plates, or similar. review to
Connection Connection is in Loose fasteers or | Missing bolts, rivets, determine the
(1020) place and pack rust without | or fasteners; broken| effect on
functioning as distortion is present| welds; or pack rust | strength or
intended. but the connection i{ with distortion but | serviceability
in place and does not warrant a | of the element
functioning as structural review. or bridge; OR
intended. a structural
Deterioration | None. Initiated breakdown| Significant review has
(Other) or deterioration. deterioration or been
(1220) breakdown, but doe{ completed and
not warrant the defects
structural review. impact
Distortion None. Distortion not Distortion that strength or
(1900) requiring mitigation | requires mitigation | serviceability
or mitigated that has not been | of the element
distortion. addressed but does| or bridge.
not warrant
structural review.
Settlement None. Exists within Exceeds tolerable
(4000) tolerable limits or | limits but does not
arrested with no warrant structural
observed structural | review.
distress.
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Condition States

Defects 1 2 3 4
Damage Not The element has The element has The element has
(7000) applicable. impact damage. The| impact damage. The | impact damage.

specific damage

caused by the impac
has been captured in
Condition State 2
under the appropriatg
material defect entry,

specific damage
caused by the impact
has been captured in
Condition State 3
under the appropriate
material defect entry.

The specific
damage caused
by the impact hag
been captured in
Condition State 4
under he
appropriate
material defect
entry.

Element Commentary

None
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3.9 Approach Slabs

This section will cover bridge approach slabs. These slabs will be constructed with concrete and mild or
prestressed (poesension)reinforcement. Approach slabs are Bridge Management Elements (BMEs) and
are not included in the standard set of National Bridge Elements.

Note: There is no element for Approach Pavenrg, and it is not coded under any of the Approach
SlabsElements.
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3.9.1 Element #: 320 2 Prestressed Concrete Approach Slab

Description: This element defines those structural sections, between the abutment and the &
pavement that are constructed of prestressed-{@asibned) reinforced concrete.
Classification: AASHTO NBE
Quantity Calculation: The quantity for this element should include the area of the approach slab(s
edge to edge including any median areas and accounting for any flares or ramps present.

Condition StateDefinitions

Units of Measurement sq.ft.

Condition States
Defects 1 2 3 4
Delamination/| None Delaminated. Spall 1 | Spall greater than 1 in.
Spall/Patched in. or less deep or 6 in.| deep or great than 6 in.
Area or less in diameter. diameter. Patched area
(1080) Patched area thatis | that is unsound or
sound. showing distresDoes
The
not warrant structural "
review. condition
warrants a
structural
Exposed None Present without Present with measurable review to
Rebar measurable section section loss, but does na determine the
(2090) loss. warrant structural review| effect on
Exposed None Present without sectior] Present with section loss S”ef.‘gth I;)'Ir't
Prestressing loss but doesot warant s«famcea ity
(1100) structural review. orthe
Cracking Width-dess-than | Width-0-0040.009-in. | Width-greaterthan-0-009 elm_ement o
(PSC) | 0.004in—or | orspacingofLiB.0f | in—orspacing-ofless thal Crdge; OR a
o S structural
(1110) spacing-greater | Unsealed moderate - review has
than-3.0-f. width cracks or Wide crack or heavy been
Insignificant unsealed moderate pattern (map) cracking. completed
cracks or pattern (map) cracking and ?he
moderate width defects
cracks tlat have impact
been sealed. strgn th or
Abrasion/ No abrasion or | Abrasion or wearing | Coarse aggregate is l00s 19th or
) serviceability
Wear wearing has exposed coarse | or has popped out of the of the
(PSC/RC) aggregate but the concrete matrix due to
. . element or
(1190) aggregate remains abrasion or wear. bridae
secure in the concrete. ge.
Settlement | None Exists within tolerable | Exceeds tolerable limits
(4000) limits or arrested with | but does not warrant
no observed structural | structural review.
distress.
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Condition States

1 2
Defects
Damage Not The element has
(7000) applicabk. | impact damage. The

specific damage
caused by the impag
has been captured i
Condition State 2
under the
appropriate material
defect entry.

3

The element has
impact damage. The
specific damage
caused by the impac
has been captured i
Conrdition State 3
under the
appropriate material
defect entry.

The element has
impact damage. The
specific damage
caused by the impact
has been captured in
Condition State 4
under the appropriate
material defect entry.

Element Commentary

The inspector sbuld use judgment when utilizing the condition state defect definitions, especially for

prestressedoncrete cracking. The crack defect description definitions describe generalized distress, but

the inspector should consider width, spacing, location, @tien and structural or nonstructural nature of

cracking. The inspector should consider exposure and environment when evaluating crack width. In

generalprestressedoncrete cracks less than @dnches can be considered insignificanta defect is
not warranted Cracks ranging from 002 to 0.9 inches can be considered moderate and cracks greater

than 0.@9inches can be considered wide.

Element #3201 Prestressed Concrete Approach Slab must be coded in accordance with the bridge

construction plans/i el d

measur ements or

250

l engt h,

Additionally, Element #510 Wearing Surface can be coded with an equivalent quantity.
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3.9.2 Element #: 321 2 Reinforced Concrete Approach Slab

Description: Those stratural sections between the abutment and the approach pavement tl
constructed of mild steel reinforced concrete.
Classification: AASHTO NBE
Quantity Calculation: Should include the area of the approach slab(s) frore amlg@dge including an
median areas and accounting for any flares or ramps present.

Condition State Definitions

Units of Measurement sq.ft.

Condition States

Defects

1

2

FAIR

3

Delamination| None. Delaminated. Spall ] Spall greater than 1
/ Spall/ in. or lessdeep or 6 | in. deep or greater
Patched Area in. or less in than 6 in. diameter.
(1080) diameter. Patched | Patched area that is
area that is sound. | unsound or showing
distress. Does not
warrant structural .
review. The condition
Exposed | None. Present without Present with \;ﬁ;g}i'a
Rebar measurablsection | measurable section review to
(1090) loss. loss, but does not determine the
warrant structural effect on
: : : rEViIew. strength or
Cracking (RC \AAeI%h—Iess—than—Q—@iZ Mel%h—@—@%l@-@% Wd%h—g#eafeer—than serviceability
and Other) | in—orspacing-greater +n.—_er—spaemg—ef 0:05-R—erspacihg-ofl it ine element
(1130) than%% 1030 lessJehan—l—ft or bridge; OR a
Insignificant cracks or| Unsealed moderate| Wide crack or heavy | gtryctural
moderate width crack{ width cracks or pattern (map) review has beel
that have been sealed unsealed moderate | cracking. completed and
pattern (map) the defects
: : cracking. : __| impact strength
Abrasion/ | No abrasion or Abrasion or wearing Coarse aggregate is| o,
Wear wearing. has exposed coarse loose or has popped serviceability
(PSCIRC) aggregate but the | out of the concrete | 4f the element
(1190) aggregate remains | matrix due to or bridge.
secure in the abrasion or wear.
concrete.
Settlement | None. Exists wihin Exceeds tolerable
(4000) tolerable limits or limits but does not
arrested with no warrant structural
observed structural | review.
distress.
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Condition States

Defects 1 2 3 4
FAIR
Damage Not applicable. | The element has The element has | The element has
(7000) impact damage. The impact damage. impact damage.
specific damage The specific The specific

caused by the impa( damage caused by| damage caused
has been captured i| the impact has bee| by the impact hag

Condition State 2 | captured in been captured in

under the Condition State 3 | Condition State 4

appropriate material under tte under the

defect entry. appropriate appropriate
material defect material defect
entry. entry.

Element Commentary

The inspector should use judgment wheiizing the condition state defect definitions, especially for
reinforcedconcrete cracking. The crack defect description definitions describe generalized distress, but
the inspector should consider width, spacing, location, orientation and structuoalstnuctural nature of
cracking. The inspector should consider exposure and environment when evaluating crack width. In
general, reinforced concrete cracks less than 0.012 inches can be considered insignificant and a defect is
not warranted. Cracks rging from 0.012 to 0.05 inches can be considered moderate and cracks greater
than 0.05 inches can be considered wide.

Element #3211 Reinforced Concrete Approach Slab must be coded in accordance with the bridge
construction pl ans/ fength,l whichewer asdess, mutipliadt by theototal Ridhd
Additionally, Element #510 Wearing Surface can be coded with an equivalent quantity.
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3.10 Environmental Factors (Service Conditions)

Elements exposed to tkfent environmental factors and service conditions deteriorate differently. These
factors may include:

91 Operational activities from traffic volumes and truck movements

1 Exposure to water, road salt, and other corrosive materials

1 Condition of protectiverad water proofing systemer

1 Temperature extremes, either from nature or human activity

When inventorying and assessing the condition of the elements, an inspector should consider the
environmet in which the element is oping. The environment desigion of an element can change

over time; as it would, for example, if operating policies were changed to reduce the use of road salt.
However, by definition, the environment designation for any element cahaoige as the result of
maintenance work or derioration.

Environment Description

Neither environmental factors nor operating practices are liketjgtoficantly change
18 Benign the condion of the element over time, or their effects have been netighy the
presence of highly &fctive proective systema\ot used in New Jersey

Environmental factors, operating practices, or both either do notsadyémfluence the
28 Low condtion of the element, or their effects are substantially lessendtelgpplication of
effective praective systms.Not used in New Jersey

Any change in the condition of the element is likely to be quite normal as meg
35 Moderate | against the environmental factors, operating practices, or both that are con
typical by the agencyJsed for typical envirorment in New Jersey.

Environmental factors, operating practices, or both, contributestoapid decline in th
condtion of the element. Protective systems are not in place or are ineffétstae for
severe environmental conditions in New Jeey such as saltwater (marine)
brackish water (part saltwater) or industrial.

48 Severe

Examples of factors that could increase the severity of the environment rating for various types of
elemens may include any of the follamg. The inspector would record tipgedominant environment
factor affecting an element.

Element Example Environmental Factors

Timber Elements | High moisture content
Pest infestation
Ice flow impacts

Steel Elements Distance from salt air
Water wet/dry cycles
Exposure to corrage soils and liquids

Concrete Elements| Freezethaw cycles
Tire chain wear
Deck salting

Petroleum Based | High temperatures

Joints and Bearinggy Extreme temperature ranges

Operating Practiceq High traffic and/or truck volume
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Appendix A 2 NJDOTDeveloped ADEs

Al NJDOTDeveloped AASHTO ADEs

The following table summarizethe NJDOT Developed ElementéAASHTO ADES) that are either
created new or converted from CoRlements

CoRe CoRe AASHTO
ADEs CoRe Element Name | Element | ADEs | Units AASHTO 2013 ADE 2013 ADE
Name
Type Type
501 Curbs/Sidewalks Steel| Non-CoRe| 801 LF | Curbs/Sidewalks Independent
- Unpainted Steel
502 Curbs/Sidewalks Steel| Non-CoRe| 801 LF | Curbs/Sidewalks Independent
- Painted Steel
503 Curbs/Sidewalks Non-CoRe| 802 LF | Curbs/Sidewalks Independent
Concrete Concrete
504 | Curbs/Sidewalk$ Non-CoRe| 803 LF | Curbs/Sidewalks Independent
Timber Timber
(new) 804 LF | Curbs/Sidewalks Independent
Other
(new) 805 LF | Sound barrier wa Independent
on/attached to
Structure
(new) 811 EA | Seismic Retrofit Independent
Components
(new) 812 EA | Bridge Mounted Sign | Independent
Structures
520 Isolation Bearing Non-CoRe| 831 EA | Isolation Bearing Subelement
of NBE 310
372 Sliding PlateBearing- | Sub CoRe| 832 EA | Sliding Plate Bearing | Subelement
Expansion/Moveable 311 Expansion/Moveable | of NBE 311
374 Rocker Bearing Sub CoRe| 833 EA | Rocker Bearing Subelement
Expansion/Moveable 311 Expansion/Moveable | of NBE 311
376 Spherical Bearig Sub CoRe| 834 EA | Spherical Bearing Subelement
315 of NBE 315
373 Bond Breaker Bearing | Sub CoRe| 835 EA | Bond Breaker Bearing Subelement
Expansion/Moveable 311 - Expansion/Moveable of NBE 316
505 Slope Protection Non-CoRe| 841 EA | Slope Protection Independent
506 | Wingwalls- Abutment | Non-CoRe| 842 LF | Wingwalls- Independent
- Concrete, Masonry, Reinforced Concrete
and Timber
508 | Wingwalls- Culvert- Non-CoRe| 842 LF | Wingwalls- Independent
Concrete, Masonry, an Reinforced Concrete
Timber
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CoRe CoRe AASHTO
ADEs CoRe Element Name | Element | ADEs | Units AASHTO 2013 ADE 2013 ADE
Name
Type Type
506 Wingwalls- Abutment | Non-CoRe| 843 LF | Wingwalls- Timber Independent
- Concrete, Masonry,
and Timber
508 | Wingwalls- Culvert- Non-CoRe| 843 LF | Wingwalls-Timber Independent
Concrete, Masonry, an
Timber
506 Wingwalls- Abutment | Non-CoRe| 844 LF | Wingwalls- Masonry | Independent
- Concrete, Masonry,
and Timber
508 Wingwalls- Culvert- Non-CoRe| 844 LF | Wingwalls- Masonry | Independent
Concrete, Masonry, an
Timber
(new) 845 LF | Wingwalls- Other Independent
507 Headwalls- Other- Non-CoRe| 846 LF | Headwalls Independent
Concrete and Masonry Reinforced Concrete
509 Headwalls- Culvert- Non-CoRe| 846 LF | Headwalls Independent
Concrete and Masonry Reinforced Concrete
507 Headwalls- Other- Non-CoRe| 847 LF | Headwallss Masonry | Independent
Concrete and Masonry
509 Headwalls- Culvert- Non-CoRe| 847 LF | Headwalls- Masonry | Independent
Concrete and Masonry
(new) 848 LF | Headwalls- Other Independent
(new) 849 EA | Fender System Independent
(new) 850 LF | Bulkhead Independent
305 Elastomeric Flexiype | SubCoRe| 861 LF | Elastomeric FlexType | Subelement
Joint 300 Joint of NBE 300
306 | Asphaltic Plug 862 LF | Asphaltic Plug Subelement
Expansion Joint Expansion Joint of NBE 306
(new) 891 LF | Concrete Encasemen| Independent
(new) 892 EA | Bridge Drainage Independent
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A2 NJDOTDropped CoRe ADEs

The following table shows NJDOT Agency Developed Elements that are droppe@&Ren2008DEs
in Pontis Element Level Coding Guide

Dropped
CcE)FFQJe CoRe Element Name CoRe Element Remarks
ADE Type
070 Concrete Deck Protected w/ membrane, A{ Subelement of | Moved to NBE 12
overlay, and coated bargastin-place CoRe 014
071 Concrete Deck Protected w/ membrane, A| Subelement of | Moved to NBE 13
overlay, and coated barprecast CoRe 014
073 Concrete Deck Proteced w/ thin overlay Subelement of | Moved to NBE 12
and coated barscastin-place CoRe 018
074 Concrete Deck Protected w/ thin overlay | Subelement of | Moved to NBE 13
and coated barsprecast CoRe 018
076 Concrete Deck Protected w/ coated bars | Subelement of | Moved to NBE 12
and rid overlay- castin-place CoRe 026
077 Concrete Deck Protected w/ coated bars | Subelement of | Moved to NBE 13
and rigid overlay precast CoRe 026
170 Open Girder Concrete Encased Steel Subelement of | Use ADE891 along with
CoRe 107 NBE 107
171 Stringer- Concrete Encased Steel Subelement of | Use ADE 891 along with
CoRe 113 NBE 113
172 Through Truss Bottom Chord Concrete Subelement of | Use ADE 891 along with
Encased Steel CoRe 121 NBE 120
173 Arch - Concrete Encsed Steel Subelement of | Use ADE 891 along with
CoRe 141 NBE 141
174 Floor beam Concrete Encased Steel Subelement of | Use ADE 891 along with
CoRe 152 NBE 152
175 Deck Truss Concrete Encased Steel Subelement of | Use ADE 891 along with
CoRe 131 NBE 120
270 Column or Pile ExtensionConcrete Non-CoRe Use ADE 891 along with
Encased Steel NBE 202
271 Pier Cap Concrete Encased Steel Non-CoRe Use ADE 891 along with
NBE 231
370 Elastomeric Bearing with Teflon Subelement of | Moved to NBE 310
CoRe 310
375 Pinned Bearing Fixed Subelement of | Moved to NBE 313
CoRe 313
307 Modular Expansion Joint Subelement of | Moved to NBE 303
CoRe 300
500 Deterioration of Pin & Hanger Assembly (f Non-CoRe Moved to 161
Superstructure Elements)
521 Bearing- Other Non-CoRe Moved to NBE 316
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A3 Additional Guidance on Saund Barrier on/attached to Bridge ADE# 805

The following guidance was taken from Noise Barrier Design Handbook posted on FHWA website at
http://www.fhwa.dot.gov/environment/noise/noise barriers/design construction/design/design04.cfm

Placing a new noise wall on an existing bridge adds a significantrarbsgtress on a structure caused

by the additional weight and rotational loading for which the existing structure may not have been
originally designed. This may result in the need to add additional girders, beams, and diaphragms;
strengthen the existingridge deck; or modify the existing parapet. Additional solutions which should be
considered are reducing the weight of the noise wall by using light weight material or, only if absolutely
necessary, by reducing the height of the wall or, ultimately,imgditimg the construction of the wall. The

latter should only be considered under absolutely severe situations.

Besides the obvious additional costs of such structural modifications (above the noise wall cost), other
issues related to modifying an existimgdge include:

Maintenance;

Protection of traffic (both on and beneath bridge);

Accessibility to areas requiring modifications;

Bridge vibrations due to existing traffic;

Vibrations from construction operations; and

Potential environmental mitigation nmaes (related to painting beams or working over
waterways or wetland areas).

E R ]

While additional costs are still incurred (compared to the same bridge without a noise barrier), the ability
to design the noise wall as an integral part of the overall steuatidresses most if not all of the loading
and trafficrelated concerns discussed above.

The proximity of the noise wall to the traveled portion of the bridge usually makes the wall considerably
more susceptible to damage (compared to most gromohtednoise walls). Such damage may be
caused by vehicle impact, airborne debris such as stones, vehicle parts, snow removal operations, or
material from salt spreaders in areas subject to snow fall.

Factors considered in addressing this concern include:
1 Type ad proximity of land use adjacent to or beneath the noise wall;
Location of the noise wall on the bridge;
Noise waltto-bridge attachment details;
Weight, composition, and shatterability of the noise wall component parts; and
Any mechanisms (either intednar external to the noise wall) designed to retain noise wall
components.

)l
)l
)l
)l

While these factors are typically considered by the noise wall designers, the degree of consideration can
vary significantly during the decisiemaking process. The use of barmeaterials which tear (such as
metal) rather than break/shatter into pieces should be considered this process.

The proximity of bridgemounted noise walls to traffic has raised concerns related to issues such as
vehicular sight distance, barrier shadingiahhincreases potential for highway icing, and adverse effects
on highway lighting. These issues are discugteglwhere in this document.
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Snow drifting and storage implications, restrictions to bridge inspection teams using bucket trucks to
inspectbeams, and maintenance of the noise wall itself including graffiti removal, noise barrier and
structure damage repair, repainting, etc., are some of the concerns which should be considered during all
stages of design and construction. These concerns, teikzelpridge inspection, are common to both
groundmounted and structtimmounted systems. These concerns are generally greater for-bridge
mounted noise walls due to their proximity to the roadaay accessibility limitations.

A number of techniques haveeen successfully employed to attach noise walls to briddfndle
somewhat different procedures and operations exist for attaching noise walls to existing bridges as
compared to attachments to new bridges, the resultant attachment types are similatcelneaigcussed

under the following general categories:

A3.1 Post and Panel Noise Barriers

1. On top of parapet:
Such attachments usually include high strength bolts anchored to or embedded into the top of the
parapet. On new construction, such bolts ateno$et in the parapet form work prior to the concrete
pour. In existing parapets, bolts may be anchored by mechanical fastening or chemical bonding
(epoxy grout) methods. Depending on the type of noise wall material, these high strength anchored
bolts andhuts are used to secure either a continuous horizontal beam (or angle) or vertical posts to the
parapet. Noise wall panels or other components are then secured to the beam or posts to create the in
place barrier. Obtaining a smooth or desired top of drapiofile with such a system may require
each panel to be custom made if the top of parapet profile is not smooth and/or consistent. Any
bottom of barrier jaggedness or gapping can be concealed by flashing.
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2.

Inserted into parapet:

This method shad only be considered for new bridges. Although not as common an attachment
technique, posts have been inserted into the parapet itself (either prior to casting of the parapet, or
after parapet casting) via insertion into precast holes within the pavajpéself.

On outside face of parapet:

Although suitable for existing and new bridges, it is particularly suitable for retrofitting of existing
bridges. A rather common practice is to mount noise barriers onto the outside face of the parapet
(Note: speil consideration should be given in the situation of two parallel bridges, where a sizable
gap between the bridges might compromise barrier performance). The barrier posts are usually
attached to the parapet by one of four methods:

1 Mechanical anchoringystem- This type of anchor system consists of a wedge shaped nut

which is inserted into a drilled or cast hole in the concrete parapet wall. As the bolt is turned,
the nut is forced to spread and is wedged in the hole providing a solid anchor for tioe bolt

be sufficiently tightened. This system is limited in its use and should only be considered for
use in concrete, and should not be used in situations where the anchor will be exposed to
constant vibrations from traffic and wind loading. In addition, driffing into the parapet

walls may diminish its bearing capacity, particularly if reinforcing bars are severed during the
drilling operation.

Chemical anchoring systemsThis system basically consists of a tpart epoxy mixture
adhesive inserted inta drilled or cast hole in the concrete wall and then mixed by spinning

the bolt inside the hole. This method is more suited for older structures and for areas where
the anchors are routinely exposed to vibrations. However, the same concerns regarding the
severing of the reinforcing bars during the drilling operation (see Mechanical anchoring
system above) should be considered before using this method. When this product first came
onto the market, concerns were expressed regarding its durability arefongerformance.

These concerns appear to have been addressed by the industry, and use of this type of
anchoring method is not restricted to specific applications.

Bolt through system The bolt through system uses long bolts which are inserted into holes
either cast or drilled completely through the parapet walls. This method addresses most of the
concerns associated with the durability of both the mechanical and the chemical anchoring
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systems. However, it is more destructive to existing structures andimaysh the bearing
capacity of portions of the wall.

1 Castin-place bolts- Although a less commonly used method, this anchoring system is
considered to be the most effective and least destructive of all methods. However, this
method should only be conlgred for new structures or where key areas of the structure are
being rehabilitated. There may also be some difficulty in maintaining bolt location tolerances
due to movement of the forms during pouring.

Additional barrier anchorage may be provided vigla iron mounted to the top of the parapet. On
barriers constructed as part of a new bridge construction, the bridge slab may be extended beyond the
outside edge of the parapet, providing additional dead load support for the barrier

A3.2 "Post-less" Panels

Such systems use either concealed posts or no posts with the panels, typically mounted in the
following manners:

1. On top of parapetFor concealed post systems, the post to parapet connections are similar to
those discussed above for the post and Ipsystems. For "podess" systems, the panels
(typically constructed of relatively lightweight materials) are attached via bolts to two parallel
angle iron pieces mounted to the parapet.

2. On outside face of parapeSuch systems are mounted in mannarslar to those for post
andpanel systems listed above except that the panels themselves are bolted to or through the
parapet. With this type of system, additional detailed care should be taken in the design of the
horizontal joints between panels to assarleakiree noise condition and to maintain the
consistent alignment of adjacent panels.

A3.3 Masonry Block Noise Barriers

These barriers are "laid up" in a manner similar to gremndnted masonry block barriers except

that their anchorage is to theopective concrete bridge parapet wall, which usually has the same
shape as the standard concrete traffic barrier walls, i.e., Jersey barriers. The anchoring is via
reinforcing bars extending out of the top of the parapet wall. The noise barrier wall Ganhie
strengthened by inserting reinforcing bars and concrete withindids of the masonry blocks.

A3.4 Castin-place integral with parapet wall

On occasions it may be necessary and appropriate to construct noise barriers integral with the bridge
parapet wall. This type of structirmaounted noise barrier wall is more suitable where short height
barriers can provide the desired noise attenuation or in situations where it may be the only possible
option due to restrictions in erecting any other tygdsaarier systems.

A3.5 On parallel supporting structure adjacent to parapet

This type of structurenounted noise barrier wall is not as common as other methods mentioned
previously. This mounting system is particularly suitable for older or weakenggebriwhere the

NJDOT 314 Bridge Element Inspection Manual
Structural Evaluation & Bridge Management Creatd 05/02/2014, Rev. 01/31/2015



structure (parapet wall, deck, and/or superstructure) is incapable of supporting the loads of the desired
noise barrier system. A parallel supporting beam or similar structure may be built immediately
adjacent to the existing structure. $isitructure would support the full vertical dead load of the noise

barrier wall and all or some of the torsion load, if the beam and/or the wall were attached to the
adjacent existing structure.
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A4 Additional Guidance on Bridge Mounted Sign Structure ADE #812

Most signsupport structures are fabricated from structural steel tubes, angles, and plate or from aluminum
tubes, angles and plate.

Fatigue failure of a support structure basically occurs because the stgessneBulting from the wind or
truck-induced gusts exceed the fatigue thresholds at critical details. Usually, these failures cannot be
blamed on weld defects; rather, they are an indication that the structure is not adequately designed for the
fluctuatingloads and is experiencing excessively large stress ranges. This is a good reason to believe that
other similar structures will soon be having similar cracking problems. Therefore, if a fatigue failure has
occurred in a structure, one cannot be complaedaiut inspecting similar structures. All similar
structures should be intensively inspected immediately.

The primary loads applied to bridge mounted sign structures are due to natural winds as well as truck
gusts. Natural wind gusts exert a fluctuatingcéothat is primarily horizontal, and the resulting motion of

the mast arm is also primarily horizontal, although there is often a significant vertical motion as well. The
passage of trucks beneath support structures induces both horizontal and vestidabdgsl on the
structure, creating a motion that is primarily vertical but may also include a significant horizontal
component as well.

To protect steel structures from corroding some type of protective system is required. Though some
ancillary steel strictures may be painted, protection is most often provided by use of galvanizing or
fabrication using weathering steel. Galvanizing is performed using the hot dip process. The protective life
of a galvanized coating is determined primarily by the thickredsthe coating and the severity of
exposure. Environments such as exposure to industrial air pollutants or marine environments cause more
rapid deterioration of the galvanized coating than, say, clean, dry rural environments.
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A5 Additional Guidance on Fender Systems ADE #849

The following guidance was taken from The Bridge Appurtenances, PaEmergy Absorbing Fender
Systems by Parker, Neville A. and Ansari, Farhaadtes July 2003, posted orginat
http://www.utrc2.org/sites/default/files/pubs/bridappurtenancenal_0.pdf

The existing technology, which has been used for bridggefgorotective systems aigentified
and grouped into six main categories as:

1 Pile supported
1 Retractable
1 Rubber
1 Gravity
1 Hydraulic/pneumatic
1 Floating systems
Energy absorbing fender systems that are commercially avadabléentified the following
table below:
Number Fender Descaiption Advantage Disadvantage
Type
A5.1 Standard Employs piles driven to the bottom
Pile Fender | of the sea. Energy on a fender pile
Systens absorbed by deflection and the
limited compression of the pile.
Energy absorption capacity depend
on the pile andsi determined on the
basis of internal straienergy
characteristics.
A5.1.1| Timber Consists of timber members. A Low initial cost | Limited energy
Piles contact frame is formed that and abundant | absorption
distributes impact loads. timber piles. susceptibity to
mechanical
/biological
damage
A5.1.2 | Steel Piles | Used in water depth greater than 4( Strength and | Vulnerability to
feet. feasibility for | corrosion and
difficult high initial cost.
seafloor
conditions.
A5.1.3| Concrete Pre-stressed concrefgles with Resists natural | Limited strain
Piles rubber buffers at deck level have | andBiological | energy Capacity
been used. deterioration. | and corrosion of
steel through
cracks.
A5.1.4| Composite | Composite pile is a cylindrical shell| High-energy High initial cost.
Piles fabricated of higkstrength fiber absorption
reinforced composite materials. resists natural
and biological
deterioration.
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http://www.utrc2.org/sites/default/files/pubs/bridge-appurtenances-final_0.pdf

Number Fender Desciption Advantage Disadvantage
Type
A5.2 Retractable | A retractable fender system consist Negligible Vulnerability to
Fender of verticaltcontact posts connected | effects of Bie | corrosion of the
Systems by rows of walesnd chocks. The | deterioration on supporting
fender retracts under impact, thus | energy brackets. High
absorbing energy by action of gravi absorption initial cost if used
and friction. Energy absorption capacity. Low | on open type
capacity depends directly on the maintenance | piers.
effective weights, the angle of cost. Minimum
inclination of the supporting bracke| equipment
and the maximum amount of requirements.
retrection of the system.
A5.3 Rubber Rulber fender consist of two major
Fender types, rubbein- compression and
Systems rubberin-shear.
A5.3.1| Rubberin- | Conssts of a series of cylindrical Simplicity end | High
compressior| rubberor rectangular tubes installeq adaptability concentrated
behind standard fender pild&nergy | plus loading may
absorpion is achieved by effectiveness af result. Initial cost
compression of the rubber. reasonable is higher than
Absorption capacity depends on thg cost. standard pile
size of the buffer and on maximum system without
deflection. The energyabsorption resilient units.
capaity can be varied by using the
tubes in single or doublayers, oby
varying tube size.
A5.3.2 | Rubberin- | Conssts of a series of rubber pads | Capability of | Too stiff for
shear bonded between steel plategdarm | Cushioning small vessel.
a series of rubber sandwiches impact from Steel plates are
mounted firmly as buffers between | lateral and subject to
pile-fender system and a pier. Two | vertical corrosion.
types of mounting units aavailable: | directions. Problems with
standard unit or overloathit, which | High energy bond between
is capable of absorbirnp0% more | absorption steel plates and
energy. capacity. rubber.
Favorable
initial cost.
A5.3.3| Lord Consists of an ah-shaped rubber | High energy Bond between
Flexible block bonded between two end ste{ absorption and| steel plates and
plates. It can be installed on open ¢ low terminat rubber plus
bulk heactype piers, dolphins, or | load possible fatigue
incorporated with standard pile or | characteristics.| problems.
hung fender systems. Impact energ
is absorbedby bending (buckling)
and compression of the &rshaped
column.
A5.3.4 | Rubberin- | Rubber and steel combination Capable of Bond between
torsion fabricated in conshaped compact | resisting steel
bumper form, moldethto a specially] the impact load| casting and
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Number Fender Desciption Advantage Disadvantage
Type
cast steel frame and bonded to the| from rubber
steel. It absorbs energy by torsion, | all directions | and fatigue
compression, sheand tension, but problems
most energy is absorbed by
compression.
A5.3.5| Pneumatic | Pneaumatic fenders are pressurized,| Suitable for High
airtight rubber devices designed to | both berthed | maintenanceost.
absorb impact energy by the and moored
conpression of air inside a rubber | ships.
envelope. Energy absorption capad
and resistance loatkpend a the
size anl number otires used and on
the initial airpressure when inflated
A5.4 Gravity Gravity fenders are normally made | High energy Heavy equipmen{
Type concrete blocks and are suspendeq absorption requirement.
Fender from heavily onstructed wharf Initial and
Systems decks. Impact energy is absorbed [ maintenance
moving and lifting the heavy costs are high.
concrete blocks.
A5.5 Hydraulic
/Pneumatic
Fender
Systems
A5.5.1 | Dashpot Consists of a cylinder full of oil or | Favorable High initial and
hydraulic other fluid so arranged that when a| energy maintenance
plunger is depressed by impact, thg absorption costs.
fluid is displaced through a nen characteristics.
variable or variable orifice into a
reservoir at higher elevation. Suitak
where severe wind, wave, sweihd
current conditions exist.

A5.5.2 | Hydro- This is a system of floatingibber Favorable High initial and
pneumatic | envelopedilled with water and air, | energy maintenance
floating which absorbs energy by viscou absorption costs.
fender resistance or by air compression. | characteristics

A5.6 Floating Consist of floating logs, which ride | Easy Low energy
Fender up and down against the timber application. absorption
Systems breasting face. High watker
depths.
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Appendix B 2 NJDOTInspection Examples

Examples B1 thru B3 shotine evaluation and coding of bridgéement leveinspection data foSteel
Multi-Girder Bridge, Prestressed Concretedjacent Bx BeamBridge, and Reinforced Concrete Box
Culvert. These examples were developgdNJDOTto demonstrate the use of the defect cpbtliegional

Bridge Elements (NBESs), Bridge Management Elements (BMESs), and Agency Defined Elements (ADES);
and mantain consistency in recorditigem

The ®ctiorsB4 thru B6include examples ofTimber Bridge PrestressedConcreteGirder Bridge and

Steel TrussBridge takerfrom AASHTO Manual for Bridge Element Inspection, First Edition, 2018
examples include thuse of National Bridge Elements (NBEs), Bridge Management Elements (BMES)
and the recording of defects
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B1 Single Span Steel Multi-Girder Bridge

The subject of this example is a singlgan multigirder bridge crossing a lake. The bridge was
origindly constructed using 7 concrete encased steel girders and later widened with 2 additional rolled
steel beams and 2 additional welded platdegs. The sketches in Figure BsHow the bridge elements
with relevant dimensions.

[«— 45.00' STRUCTURE LENGTH——

«—— 42.00' GIRDER LENGTH ————— ¥

|‘7 46.00' CURB-TO-CU RBg*‘
CONCRETE

PARAPET WITH

—I— STEELRAILING
T TDDDDDE l l
L

TWO (2) WELDED ENCASSH
PLATE STEEL STEEL GIRDERS TWO (2) ROLLED

A4

- 60.00' OUT-TO-OUT
Figure B1.1i Elevation and Deck Cross Section

B1.1 Element Quantities

B1.1.17 Deck/Approaches

The reinforced concrete deck has epoxy coated reinforcing steel and no protective overlay. There
is a compression joint seal aith abutments extending etat-out of the bridge deck. There is no

skew. There are reinforced concrete approach slabs at each end of the bridge that are consistent
with the bridge cuioc ur b wi dt h and extend 206 from the
have epoxy coated reinforcing steel.

Reinforced Concrete Deck (Element 12)
Quantity: 45 ft x 60 ft = 2,700%t

Concrete Reinforcing Steel Protective System (Element 520)
Quantity: 45 ft x 60 ft = 2,700%t

Compression Joint Seal (Element 302)
Quantity: 60ft. x 2 seals = 126.
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Reinforced Concrete Approach Slab (Element 321)
Quantity: 46ft. x 20ft. x 2 Approaches = 1,84t

Reinforced concrete parapets with steel ornamental railings run on both sides of the bridge with
curbs and sidewalksSince the railing material is steel, ¥en though Hewever—ashe steel

railing does not serve as a redirective elementmétal bridge railingeonerete-bridge-railing
element is coded-or overall element assessment, any defect in the concrete railipgrtion

(if any) needs to be included in Metal Bridge Railing.

Metal Bridge Railing (Element 330)Reirforced-Conerete Bridge Railing{Element331)
Quantity: 45ft. x 2 bridge railings = 9Gt.

Curbs/Sidewalk$ Reinforced Concrete (Element 802)
Quantity: 45ft. x 2 Curbs/Sidewalks = 9.

B1.1.27 Superstructure
All girders/beams extend approximately 1 ft past the bearings at each end as indicated on the
bridge plans. The steel open girders/beams are protected with paint.

Steel Open Girder/Beam (Elemt 107)
Quantity: 42 ft x 11 girders = 468.

Concrete Encasement (Element 891
Quantity: 42ft. x 7 girders = 294t.

Steel Protective Coating (Element 515)

Quantity: 2.25t. (Beam Depth) x 2 x 42 ft (Beam Length) + .83 ft (Flange Width) x 3 (akpose
flange faces) x 42 = 294 fper beam (Rolled Steel Beams only)

3.791t. (Girder Depth) x 2 x 4#&. (Girder Length) + 1ft. (Flange Width) x 3 x 42

= 444 ft per girder (Welded Plate Girders only)

=294 x 2 + 444 x 2 = 1,476%(Total Paint)

Fixed kearings are at one abutment while elastomeric bearings are on the painted steel
girders/beams and sliding plate bearings are on the concrete encased girders at the other
abutment.

Fixed Bearing (Element 313)
Quantity: 1 bearing per girder x 11 total giecs = 11 Fixed Bearings

Sliding Plate Bearing (Element 88
Quantity: 1 bearing per concrete encased girder x 7 concrete encased girders
= 7 Sliding Plate Bearings

Elastomeric Bearing (Element 310)
Quantity: 1 bearing per steel open girder/beam x 4lsipen girder/beams
= 4 Elastomeric Bearings
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B1.1.3% Substructure

The reinforced concrete abutments have integral wingwalls and distributes vertical load to the
piles (not visible for inspection) and retains the approach roadway embankment. Thallgsingw
are approximately half covered with fill. Bridge plans also indicated epoxy coated reinforcement
throughout the entire substructure.

Reinforced Concrete Abutment (Element 215)
Quantity: 60ft. (Abutment Length) x 2 + 32 (Wingwall Length) x 4 = 28\t.

Concrete Reinforcing Steel Protective System (Element 520)
Quantity: 60ft. x 25ft. (Height that is visible for inspection inc. underwater) x 2 abutments
+ 32 ft. x 25ft. x .5 (Half of wingwall visible for inspection due to fill) x 4 wingwalld, 600 ft

B1.2 Element Condition States

B1.2.17 Defect #1, Reinforced Concrete Deck (Element 12)

Transverse, hairline cracks throughout at variable spacing greater than 3 ft throughout the top
surface of the deck. B a s e.@l2 in)rand dénsty (greatercthars d wi d |
ft), the entire deck meets the criteria for Condition State 1.

B1.2.27 Defect #2, R.C. Approach Slab (Element 321)
A wide crack was noted in the approasiab measuring approximately 0.2bwide and 15 ft
long. Based o the crack width measurement of greater than 0.05 in, this area met the criteria for
Condition State 3. The affected area (Defect #1130) is coded (ih fit x 15 ft = 15 ff). Since
this is the only defect noted in the approach slabs, the remaindher afeta meets the criteria for
Condition State 1.

Figur B1.27 Wide Transverse Crack onApproach Slab
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B1.2.37 Defect #3, Steel Open Girder/Beam (107) & Steel Protective Coating (515)

The paint on both fascia girders/beams exhibits chalking with bgsgment throughout the
entire exterior web face. The exterior top side of the bottom flange exhibits peeling of the entire
finish coat with the primer coat left intact. Localized at 1 area on the fascia girder web, there is
some bubbling with exposed ted bare metal (3 ft height x 5 ft length). No section loss was
present. 15 ftis coded in Condition State 2 for Corrosi@efect # 100Q)as no section loss is
evident. 15 ftis coded Condition Statef8r Peeling/Bubbling/Crackin¢Defect # 3420pndthe
remainder of the Steel Protective Caogtiis coded in Condition Statef@ Chalking(Defect #

3410)

Figure B.1.3i Fascia Beam PainCondition

B1.2.47 Defect #4, Elastomeric Bearing (Element 310)
The South fascia elastomeric bearing exhibits mimaoleumining with a loss of less than 10% of
the total bearing area. Additionally, bulging was noted (less than 15% of the thickness). Since two
defects exist at the same bearing, the only defect coded is Loss of Bearin@ e #2240)
as it is the mar severe of the two defeciEhe remaining elastomeric bearings exhibit no defects
and are coded in Condition State 1.
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B1.2.57 Defect #5, Concrete Encasement (Element 891 )

One girder exhibits a small spapproximately 1 in deep that has exposed the girder bottom
flange. 1 ft is coded foDelamination/ Spall/ Patched Ar¢Befect #1080) in Condition State 2.

There is an area of 15 ft exhibiting heavy rust staining, which is coddeffforescence/ Rust

Staning (Defect #1120) in Condition State 3. All concrete encased girders exhibit moderate
scaling that has exposed the coarse aggregate; however it remains secure in the concrete. The
remaining area is coded fAbrasion/ Wea(Defect #1190) in Condition &te 2. Due to the spall

and rust staining defects, the condition of the Steel Open Girder/Beam element is coded in the
same condition states becaukese encasement defects are indicative of problems with the steel.

- " ; B =0 .
Figure B1.5 Typical Concrete Encaserent Condition (Left), Localized Spalling of Concrete
Encasement (Right)

B1.2.6 2 Defect #6, Reinforced Concrete Abutment (Element 215)

Both abutments exhibit heavy efflorescence bupdwith some rust staining underneath all
bearings.This defect is codk 22 ft (22 bearings x 1 ft) fdgfflorescence/ Rust Stainir(@efect
#1120) in Condition State 3. Additionally, the underwater inspection report noted an area of
minor scour for approximately 12 ft on the Northwest wingwall. This defect is coded 12 ft for
Scour (Defect #6000) in Condition State 2.

Figure B1.61 Typical Efflorescence Staining
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B1.3 Element Quantity and Condition State Summary
Eltar;nsgrt Element Description I\;Jen;tsﬁl;e ng;a:ilty CS1 | CSs2| CSs3 CZS De;;ect
12 Reinforced Concrete ft2 2,700 2,700 | O 0 0 1
Deck
520 Concrete Reinforcing ft? 2,700 2,700 | O 0 0 N/A
Steel Protective System
302 Compression Joint Seal | ft 120 120 0 0 0 N/A
331 Reinforced-Concrete ft 90 90 0 0 0 | NA
. "
330 Metal Bridge Railing ft 90 90 0 0 0 N/A
802 Curbs/Sidewalk ft 90 90 0 0 0 N/A
Reinforced Concrete
321 Reinforced Concrete ft? 1,840 1,825 | 0 15 0 2
Approach Slab
1130] Cracking (RC and Other] ft* 15 0 0 15 0 |2
107 Steel Open ft 462 424 16 22 0 3
Girder/Beam
1000| Corrosion ft 15 0 15 0 0 3
515 Steel Protective Coating| ft? 1,476 0 15 (146110 |3
3410| Chalking ft? 1461 0 1,46 | 0 0 3
1
3420 Peeling/Bubbling/ ft? 15 0 0 15 0 |3
Cracking
891 Concrete Encasement | ft 294 0 294 | 0 0 5
1080 | Delamination/Spall/ ft 1 0 1 0 0 |5
Patched Area
1120| Efflorescence/ Rust ft 22 0 0 22 0 6
Staining
1190| Abrasion/ Wear ft 293 0 293 | 0 0 5
(PSC/RC)
310 Elastomeric Bearing each 4 3 1 0 0 |4
2240| Loss of Bearing Area each 1 0 1 0 0 |4
313 Fixed Bearing each 11 11 0 0 0 | N/A
832 Sliding Plate Bearing each 7 7 0 0 0 | N/A
215 Reinforced Concrete ft 248 214 12 22 0 6
Abutment
1120| Efflorescence/ Rust ft 22 0 0 22 0 6
Staining
6000| Scour ft 12 0 12 0 0 6
Notes:

Violet Background:
Blue Background:
Grey Background:

Italic Type:

Defect

National Bridge Element
Bridge Management Element
NJDOT Agency DeelopedElement
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B2 Single Span Adjacent Prestressed Concrete Box Beam Bridge

The subject of this example is a singlgan adjacent prestressed concrete box beam bridge crossing a
local roadway. The bridge was constructed with 8 beams in 2010 and is overall in very good condition
with no significant defects noted in the most recent inspectiportieThe sketches in Figure BXhow

the bridge elements with relevant dimensions.

[«— 65.00' STRUCTURE LENGTH——

«— 63.00 BEAM LENGTH ———

WIDTH CURB-TO-CURB
2710

CONCRETE

REINFORCED
X CONCRETE DECK NJBARRIER ™

WIDTH OUT-TO-OUT
32.0

Figure B2.1i Elevation and Deck Cross Section

Y

A

B2.1 Element Quantities

B2.1.17 Deck/Approaches

The reinforced concrete deck has epoxy coated reinforcing steel and no protective overlay. There

is an elammerictype joint seal at each abutment extendingtowuttut of the bridge deck. There

is no skew. There are reinforced concrete approach slabs at each end of the bridge that are
consistent with the bridge cutbc ur b wi dt h and e x tTeeragpro&ctdoslabsr om t I
do not have epoxy coated reinforcing steel. Reinforced Concrete New-tigrsdbarriers are at

both sides of the bridge and there are no sidewalks.

Reinforced Concrete Deck (Element 12)
Quantity: 65 ft x32 ft = 2,0804t

ConcreteReinforcing Steel Protective System (Element 520)
Quantity: 65 ft x 32 ft = 2,080%t

Elastomeric Flexype Joint (Elemer861)
Quantity: 32 ft x 2 seals = 64 ft
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Reinforced Concrete Approach Slab (Element 321)
Quantity: 27 ft x 5 ft x 2 Approaches270 ft

Reinforced Concrete Bridge Railing (Element 331)
Quantity: 65 ft x 2 bridge railings = 130 ft

B2.1.2% Superstructure
All box beams extend approximately 1 ft past the bearings (elastomeric) at each end as indicated
on the bridge plans. Milceinforcement steel is coated with epoxy.

Prestressed Concrete Closed Web/Box Girder (Element 104)
Quantity: 63 ft x 8 beams = 504 ft

Elastomeric Bearing (Element 310)
Quantity: 8 beams x 2 bearings per beam = 16 Elastomeric Bearings

Concrete Reinforcigp Steel Protective System (Element 520)
Quantity: 63 ft (Beam Length) x 4 ft (Beam Width) x 8 beams + 63 ft x 2.25 ft (Beam
Height) x 2 (Visible Fascia Beam Faces) = 2,360 fOnly visible surfaces are coded

B2.1.32 Substructure

The reinforced conete abutments have namegral wingwalls separated from the abutments by
construction joints and distribute vertical load to spread footings (not visible for inspection).
Bridge plans do not indicate epoxy coated reinforcement.

Reinforced Concrete Abutme(Element 215)
Quantity: 40 ft (Abutment Length) x 2 = 80 ft

Wingwalls- Reinforced Concrete (Element 842)
Quantity: 20 ft (Wingwall Length) x 4 = 80 ft

B2.2 Element Condition States

B2.2.17 Defect #1, Reinforced Concrete Deck (Element 12)

Transversghairline cracks throughout at variable spacing greater than 3 ft throughout the top
surface of the deck. Based on the cracksodo widi
ft), the entire deck meets the criteria for Condition State 1.

B2.2.27 Defect #2, Wingwalls z Reinforced Concrete (Element 842)

Vertical cracks measuring approximately 0.04 inches wide with variable spacing between 1.0 ft

and 3.0 ft in the East wingwall for 15 feet |
and eensity (between 1ft and 3 ft). 15 ft is coded for Cracking (Defect #1120) in Condition State

2. The remaining 65fs coded in Condition State 1.
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B2.3 Element Quantity and Condition State Summary

Eltar;nsgrt Element Description '\;Jen;;?;e ngﬁla':ilty CS1 | CS2| CSs3 | Cs4 De;;ect

12 Reinforced Concrete ft2 2,080 2,080| 0 0 0 1
Deck

520 Concrete Reinforcing | ft2 2,080 2,080| 0 0 0 N/A
Steel Protective System

861 Elastomeric Flextype | ft 64 64 0 0 0 N/A
Joint

331 Reinforced Concrete ft 130 130 |0 0 0 N/A
Bridge Railing

321 Reinforced Concrete ft2 270 270 |0 0 0 N/A
Approach Slab

104 Prestressed Concrete | ft 504 0 0 0 0 N/A
Closed Web/Box
Girder

520 Concrete Reinforcing | ft2 2,300 2,300| 0 0 0 N/A
Steel Protective Systemn

310 Elastomeric Bearing each 16 16 0 0 0 N/A

215 Reinforced Concrete ft 80 80 0 0 0 N/A
Abutment

842 Wingwalls i ft 80 65 15 |0 0 2
Reinforced Concrete

1130| Cracking (RC and ft 15 0 15 |0 0 2

Other)

Notes:

Violet Background:  National Bridge Element

Blue Background: Bridge Managenma Element

Grey Background: NJDOT Agency Developed Element
Italic Type: Defect
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B3 Single Barrel Reinforced Concrete Box Culvert with fill

The subject of this example is a single barrel, reinforced concrete lvextaith fill. The sketch
in Figure B3.1shows the culvert elements with relevant dimensions.

S BB

I

/ Headwall Reinforced \
Concrete
VvV \
Wingwall- Wingwall-
Reinforced Reinforced
Concrete Concrete
A
e —
Scour
4—12 R 4—1 2 R

Figure B3.1i Elevation and Deck Cross Section
B3.1 Element Quantities

B3.1.17 Culvert

The culvert is reinforced concrete box witlh Plans indicate epoxy coated rebar only in the top
layer of the roof slab, which is not visible for inspection. Therefore, we have not coded Item 520
for Concrete Reinforcing Steel Protective System.

Concrete Culvert (Element 241)
Quantity: 50 ft(length of barrel) x 1(barrel) = 50ft

Wingwallsi Reinforced Concrete (Element 842)
Quantity: 12 ft x (4 Wingwalls) = 48 ft

Headwallsi Reinforced Concrete (Element 846)
Quantity: 23 ft x (2 Headwalls) = 46 ft

B3.2 Element Condition States

B3.2.1 7 Defect #1, Concrete Culvert (Element 241)

1-in to 2-in deep spalls with exposed rebar (with no section loss).tdtak length ofexposed
rebar (Defect # 1090% 1 ft, and itmeets Condition State 2. The first spall is 4 feet long and less
than kin deep (Defect # 1080) shown in Figurd.B(Left)meet the criteria for Condition State 2.
The second spall is 3 feet loifgith exposed rusted reamore than 4n depth as shown in
Figure B3.2(Right), andmeet the criteria of Condition state 3.
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Figure B3.2i Spalls with exposed Rebar at Roof Slab.

B3.2.2 2 Defect #2, Reinforced Concrete Wingwall (Element 84 2)
Scour with exposed footing (11 feet long) along the south end of wingwall. Max vertical reveal of
t h r a thegecheriasfar Conditionmte 2.c t  #

6 0

B3.3 Element Quantity and Condition State Summary

and 120 probe

Element Element Description Unit of Tota_l CS1| CS2| CS3| Cs4 Defect
Number Measure | Quantity #
241 Reinforced Concrete ft 50 43 4 3 0 1
Culvert
1080 | Delamination/Spall ft 7 0 4 3 0 1
Patched Area
1090 | Exposed Rebar ft 1 0 *1 0 0 1
842 Wingwalls i Reinforced | ft 48 37 11 0 0 2
Concrete
6000 | Scour ft 11 0 11 0 0 2
846 Headwallsi Reinforced | ft 46 46 0 0 0 N/A
Concrete
Notes:

Violet Background:
Blue Background:
Grey Background:

Italic Type:

Defect

National Bridge Elemet
Bridge Management Element
NJDOT Agency Developed Element

6000)

* Exposed RebafDefect # 1090) for Condition State 2 (Quantity = 1 ft) is not aggregated into Element
241 becausPelamination/ Spall/ &ched AredDefect # 1080) islso located in the same area.
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B4 Timber Bridge (AASHTO Example)

The subject of this example is a feapan timber bridge crossing a smakeak. The sketches in Figure
B4.1show the bridge elements with relevant dimensiand note the locations of the defects described in

the AElIl ement Condition Stateso section bel ow:
- 109'0" >
Bent 2 Bent 3 Bent 4
0'6 1/2" »=- 26'11 12" L 270" Lo 27'0" L 26'11 12" =05 1/2"
c.l. Abut. 1 Span 1 Span 2 Span 3 Span 4 c.l. Abut. 5
T 4
b " |
1 2
Timber Lagging, 1 3
full width of ! { !
abutment cap beam
- 30'0" >
30ftx 5 1/2" out-to-out
Timber Deck - 28'5"
curb-to-curb it
11 - 8"x 22" 3" Asphalt Overlay

Timber Girders

12" x 12" x 34-0" =1
Timber Cap at
Piers and Abutments

12 dia.
Timber Piles

3 -

4

5'9
Tvp.

6" Square Steel Tube
Rail with Timber posls
and curb

# - Corresponds to
defects described
below

Figure B4.17 Elevation and typical section

B4.1 Element Quantities

B4.1.1 - Deck

The timber deck has an asphalt wearing surface that runs cunibto cu

Timber Deck (Element #31) Quantity: 30 ft. x 109 ft. = 3,270 sq. ft.
Wearing Surface (Element #510) Quantity: 28.42 ft. x 109 ft. = 3,097.78 sq. ft. (round up to 3,098
sq. ft.)

The metal bridge railing has timber posts and curb. The squaretigbeetail elements are
galvanized:

Metal Bridge Railing (Element #330) Quantity: 109 ft. x (2 railing lines) = 218 ft.

Steel Protective Coating (Element #515) Quantity: 0.50 ft. x (4 sides) x 109 ft. x (2 railing lines)
=436 sq. ft.
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B4.1.2 - Superstructure

All four spans are composed of timber beams:
Timber Open Girder/Beam (Element #111) Quantity: 109 ft. x (11 beams) = 1,199 ft.

B4.1.3 - Substructure

As separate elements distribute vertical loads to the piles and retain the approach emtbankme
the vertical loaetarrying elements will be considered similar to a bent and the timber abutment
will consist of only the lagging retaining the approach embankment behind the abutment piles and
cap beam:

Timber Abutment (Element #216) Quantity: 34X (2 abutments) = 68 ft.
The timber piles at the abutments and bents can be visually inspected to mud line:

Timber Pile (Element #228) Quantity: (6 piles per substructure unit) x (3 bents + 2 abutments) =
30 piles

Vertical load is transferred tbe piles at the abutments and bents by the timber bent caps:
Timber Pier Cap (Element #235) Quantity: (34 ft. per substructure unit) x (3 bents + 2
abutments) = 170 ft.

B4.2 Element Condition States

Aside from the defects described below, all renmgrélement quantities are in good condition and are
assigned to Condition State One. The following defects correspond to those labeled in Bigure B

B4.2.1 - Defect #1, Timber beam (Element #111)

A 2 in. deep check (Defect #1150) extends the lengthefight side exterior beain Span 1,
shown in Figure B4.2 As it penetrates 25% (2 in. of the 8 in. member thickness), the length of
this beam (27 ft.) is placed in Condition StateNo other defects are present in the element.

Figure B4.271 2 inch deep check in exterior beam
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B4.2.2 - Defect #2, Timber bent cap (Element #235)

A 1in. deep check (Defect #1150) extends the length of the beat Bamt 2 as shown in Figure
B4.3. As it penetrates 8% (1 in. of the 12 in. width of the member)etigth of this beam (34
ft.) is placed in Condition Stai No other defects are present in the element.

Figure B4.37 1 inch deep check in bent cap at Bent 2

B4.2.3 - Defect #3, Timber pile (Element #228)

A 7 in. deep check (Defect #1150) 3 ftnépis present in the left exterior pidé Bent 2 as seen in
Figure B4.4 As it penetrates 58% (7 in. of the 12 in. member thickness), this condition meets the
criteria for either Condition Staté or Condition Statel. Per Agency guidance, the seveuty

the check does not warrant structural review, and this pile is placed in Condition State Three.
Five other piles exhibit 1%z in. to 2 in. deep checks (not shown) and are placed in Condition State

2.
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B4.2.4 - Defect #4, Metal Bridge railing (Element #330)

Two posts at Abutment 4 exhibit severe decay (Defect #1140) affecting 80% of the post section.
Based on the severity and extent of the decay, this defect warnardursti reviewand the
horizortal length of rail represented by the posts (2 ft.) is placed in Condition4State

Figure B4.5: Decay in timber rail posts
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B4.3 Element Quantity and Condition State Summary

The element quantities and defects described above amasirad as follows:

Element | Element Description | Unit of Total Cs1 Cs2 CS3 | CHA | Defect
Number Measure | Quantity #
31 Timber Deck sq. ft. 3,270 3,270 0 0 0
510 Wearing Surfaces sq. ft. 3,098 3,098 0 0 0
330 Metal Bridge ft. 218 216 0 0 2 4
Railing
1140| Decay/ Section Loss| ft. 2 0 0 0 2 4
515 Steel Protective sq. ft 436 436 0 0 0
Coating
111 Timber Open ft. 1,199 1,172 27 0 0 1
Gird er/Beam
1150| Check/ Shake ft. 27 0 27 0 0 1
228 Timber Pile Each 30 24 5 1 0 3
1150 | Check/ Shake Each 6 0 5 1 0 3
216 Timber Abutment ft. 68 68 0 0 0
235 Timber Pier Cap ft. 170 136 34 0 0 2
1150 | Check/ Shake ft. 34 0 34 0 0 2
Notes:

Violet backgromd: National Bridge Element

Blue background: Bridge Management Element
Bold italic type: Defect
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B5 Prestressed Concrete Girder Bridge

The subject of this example is a feapan prestressed concrete girder bridgssing a divided highkay.
The sketches in Figure B5show the bridge elements with relevant dimensions and note the locations of

the defects described in the AElIl ement Condition
-t 270'0" -
Pier 2 Pier 3 Pier 4
1'6" w= 43'6" w>- g0'0" L 90'0" »a 436" wa{'g"
c.l. Abut. 1 Span 1 Span 2 Span 3 Span 4 c.l. Abut. 5
Pourable joint seal, 1)(Entire deck) Compression joint
Typ. each abutment 5 4 seal, Typ. each pier 3
e o — g ¥ e S
5 € . 4
-
P 30 Rail posts,
- e > ;
out-to-out each side
- 42'0" L
curb-to-curb Concrete parapet
’ N with 2 - 4" square
8- AASHTO Type | j steel tubuiar rail # - Corresponds to
or Type lll girders Lo 4 & - defects described

z > w Elastomeric bearing below

4'x 3'x 44" concrete pad (2 per girder)

pier cap beam

3-4'x3' concrete 7
columns

- > 14'0"

Figure B5.1: Elevation and typical sction
B5.1 Element Quantities

B5.1.1 - Deck
The reinforced concrete deck has uncoated reinforcing steel and no protective overlay.

Reinforced Concrete Deck (Element #12) Quantity: 270 ft. x 44 ft. = 11,880 sq. ft.

As the redirective elements of the bridge rajltonsists of a combination of concrete and metal
components, both the metal and reinforced concrete railing elements will be considered. The
metal railing members are galvanizedstimate the surface area of each metal post as 5 sq. ft.:

Metal BridgeRailing (Element #330) Quantity: 270 ft. x (2 railing lines) = 540 ft.
Steel Protective Coating (Element #515) Quantity: [0.33 ft. x (4 sides)] x (2 rails) x 270 ft. + 5
sq. ft. per post x 30 posts] x (2 railing lines) = 1,725.60 sq. ft. (rounded1r26osq. ft.)
= I an 1 H a 1 - 0O HiTaYa

540t (Note: The defects ér Reinforced Concrete portion (if any) will beincluded in Metal
Bridge Railing.)

There is a deck joint at every sutsture unit, extending odb-out of the bridge deck, with
pourable joint seals at the abutments and compression joint seals at the piers. There is no skew:
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Pourable Joint Seal (Element #301) Quantity: 44 ft. x (2 joints) = 88 ft.
Compression Joireal (Element #302) Quantity: 44 ft. x (3 joints) = 132 ft.

B5.1.2 - Superstructure

Since the prestressed concrete girders extend past the bearings and are embedded in the end and
pier diaphragms, the length of the bridge minus the backwall thicknéissai(®ach end) provides
a good estimate of the total length of each girder line:

Prestressed Concrete Open Girder (Element #109) Quantity: [27@fk 1ft.)] x (8 Girders) =
2,144 ft.

Elastomeric bearings transfer load from the girders touhstsicture:
Elastomeric Bearing (Element #310) Quantity: (2 bearings per girder) x (8 girders per span) x (4

spans) = 64 bearings

B5.1.3 - Substructure

The reinforced concrete abutment distributes vertical load to the piles (not visible foriamgpect
and retains the approach embankment.

Reinforced Concrete Abutment (Element #215) Quantity: (44 ft. per abutment) x (2 abutments) =
88 ft.

Each reinforced concrete pier consists of a pier cap (Element #234) and three columns (Element
#205):

Renforced Concrete Column (Element #205) Quantity: (3 columns per pier) x (3 piers) = 9
columns

Reinforced Concrete Pi€ap (Element #234) Quantity: (44 ft. per pier) x (3 piers) = 132 ft.

B5.2 Element Condition States

Aside from the defects desceith below, all remaining element quantities are in good condition and
assigned to Condition State One. The following defects correspond to thoed laldeéigure B5.1

B5.2.1 Defect #1, Reinforced Concrete Deck (Element #12)

Transverse, hairline craskhroughout at variable spacing greater than 3 ft. throughout the top
surface of the deck. Based on the cracksod wioc
ft.), these areas meet the criteria for Condition State

B5.2.2 Defect #2, Reinforced Concrete Deck (Element #12)

1in. to 2 in. deep spalls with exposed rebar (with no section loss) and areas of distressed patches
in both lanes near midspaf Span 2, shown in Figure B5.2he total area of spalls is 12 sq. ft.;

the total area odlistressed patches is 100 sq. ft. With no section loss, the exposed rebar (Defect
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#1090) meets the criteria for Condition StateAs the spalls (Defect #1080) are more than 1 in.
deep, all of these areas (112 sq. ft. total) meet the criteria for @Qon8ithte3, which controls.

Figure B5.2 Spalls and distressed patches in Span 2 deck

B5.2.3 - Defect #3, Reinforced Concrete Deck (Element #12)

1in. to 2 in. deep spalls with exposed rebar (with no section loss) and areas of distressed patches
in both lanes near midspaf Span 4, shown in Figure B5.3 he total area of spalls is 40 sq. ft.;

the total area of distressed patches is 60 sqg. ft. With no section loss, the exposed rebar (Defect
#1090) meets the criteria for Condition StateAs thespalls (Defect #1080) are more than 1 in.

deep and the patches are not sound, all of these areas (100 sq. ft. total) meet the criteria for
Condition State3.

Figure B5.3 Spalls and distressed patches in Span 4 deck

B5.2.4 - Defect #4, Compression Joint Seal (302) and Reinforced Concrete Deck (12)

Deep spalls with iisound concrete the full length (40 ft.) of the deck 6 in. adjacent to the joint
sed at Pier 3, shown in Figure B5.4The gland at this joint is also partially pulled out. For the
joint element, the seal damage (Defect #2330) meets the criteria for Conditior3,Statethe
adjacent deck damage (Defect #2360) meets the criteria for Condition4Staléch controls.

Due to their depth, the spalls (Defect #1080) in the concrete deukmién this area (40 ft. x 1

ft. = 40 sq. ft.) meet the criteria for Condition State Three.
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Figure B5.4: Deep spalls in the deck adjacent to the joint seal at Pier 3

B5.2.5 - Defect #5, Reinforced Concrete Pier Cap (Element #234)

The underside of thBier 2 cap has a spalled area 12 ft. long and 2 in. deep with exposed rebar
and rus staining, shown in Figure B5.5The depth of the spall (Defect #1080) meets the criteria

to place this length of cap beam in Condition State Three. The section lossredean the
exposed rebar (Defect #1090) does not warrant a structural review of the cap beam and also meets
the criteria for Condition Stat& Agency policy in this situation places a higher priority on the
exposed rebar, mailg it the predominate defe

Figure B5.5 Spall, underside of Pier 2 cap

B5.2.6 - Defect #6, Reinforced Concrete Pier Cap (Element #234)

Both the right and left cantilevers of the Pier 3 cap exhibit 0.04 in. wide cracks, some with rust
staining, shownn Figure B5.6 This craking extends for 2 ft. on the left side and for 4 ft. on the
right. The widths of these cracks (Defect #1130) meet the criteria to place this quantity of the cap
in Condition State2, however the presence of efflorescence (Defect #1120) with rust staining
meets the criteria for Condition State Three, which controls.
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Figure B5.6 0.04 in. width cracks with rust staining in the cantilevers of the Pier 3 cap

B5.2.7 - Defect #7, Reinforced Concrete Column (Element #205)

The left column of Pier 4 has @18 in. wide by 11 ft. long vedal crack, shown in Figure B5.7
A previous structural review found that this crack does not affect the strength or serviceability of

the element, thus the width of this crack (Defect #1130) meets the criteria to paceldinin in
Condition State Three.

'@
|

e T

Figure B5.7: 3/16 in. width vertical crack in left column of Pier 4
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B.5.3 Element Quantity and Condition State Summary

Element | Element Unit of | Total CS1 CS2 CS3 CSs4 Defect #
Number | Description Measure | Quantity
12 Reinforced sq. ft. 11,880 11,628 | O 252 0 1,2,3,4
Concrete Deck
1080 | Delamination/Sp sq. ft. 252 0 0 252 0 2,34
all/
Patched Area
301 Pourable Joint | ft. 88 88 0 0 0
Seal
302 Compression ft. 132 92 0 0 40 4
Joint Seal
2360| Adjacent Deck | ft. 40 0 0 0 40 4
or Header
330 Metal Bridge | ft. 540 540 0 0 0
Railing
515 Steel Protective| sq. ft. 1,726 1,726 |0 0 0
Coating
331 Reinforced ft— 540 540 o (oF o
Conhcrete
o .
109 Prestressed ft. 2,144 2,144 |0 0 0
Concrete
Girder/Beam
310 Elastomeric each 64 64 0 0 0
Bearing
215 Reinforced ft. 88 88 0 0 0
Concrete
Abutment
205 Reinforced each 9 8 0 1 0 7
Concrete
Column
1130| Cracking (RC each 1 0 0 1 0 7
and Other)
234 Reinforced ft. 132 114 0 18 0 5,6
Concrete Pier
Cap
1090 | Exposed Rebar | ft. 12 0 0 12 0 5
1120 | Efflorescence/ | ft. 6 0 0 6 0 6
Rust Staining
Notes

Violet background: National BridggElement

Blue background: Bridge Management Element
Bold italic type: Defect
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B6 Steel Truss Bridge

The subject of this example is a tspan steel truss bridge crossingvaer. The sketches in Figure B.6.1
show the bridge elements with relevant disiens and note the locations of the defects described in the

Y

AElI ement Condition Stateso section bel ow:

- 404'¢' B
Pier 2
2! 3“ H 200! OH " 200! Ol! H 2!’ 3”
c.l. Abut. 1 Span 1 Span 2 c.l. Abut 3
Pourable joint seal, ; o
typ. each floor beam Sliding plate joint
2 without seal
i [ =i = 3)
==~ ¥ = + J - _T"_ - __‘_r
1
RO N
) >
) - 34'0" > 2 48 Rail posts,
¢. to c. trusses Metal rail w/ each side
Asphalt wearing g 2-3" dfamefer
surface N\ ></ ¥ tube rail elements
W27x94 steel n out %205} deck . W36x194 x 33' 0"
stringers - 5 a0 ™) steel floor beam,
=Y _ 1 per panel point
4 . . .
: 2 Jis Fixed bearings (abutments)
\& ] Movable bearings (piers)
Concrete | & ) # - Corresponqs to
Pier Wall defects described
| i below
- 42! ON S

Figure B6.17 Elevation and typical sction

B6.1 Element Quantities

B6.1.1 - Deck

The reinforced concrete deck has uncoated reinforcing steehmrasphalt wearing surface
overlay.

Reinforced Concrete Deck (Element #12) Quantity: 404.50 ft. x 32.33 ft. = 13,077.49 sq. ft.
(round up to 13,078 sq. ft.)
Wearing Surface (Element #510) Quantity: 404.50 ft. x 30 ft. = 12,135 sq. ft.
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The metal raihg has a concrete curb and metal posts. The metal railing members are ipainted
estimate the surface area of each metal post as 5 sq. ft.:

Metal Bridge Railing (Element #330) Quantity: 404.50 ft. x (2 railing lines) = 809 ft.
Steel Protective Coatindelement #515) Quantity: [3.1416 x 0.25 ft.] x (2 rails) x 404.50 ft. + 5
sq. ft. per post x 48 posts] x (2 railing lines) = 1,750.78 sq. ft. (round up to 1751 sq. ft.)

There are deck joints with pourable seals at 12 of the 14 floor beams. The bdingxpansion
joint at the pier does not have a seal. All joints extend frontosaitit of the deck. There is no
skew:

Pourable Joint Seal (Element #301) Quantity: 32.33 ft. x (12 joints) = 388 ft.
Assembly Joint Without Seal (Element #305) Qugnt32.33 ft. x (1 joint) = 32.33 ft. (round up
to 33 ft.)

B6.1.2 - Superstructure

The main superstructure elements are the steel truss, floor beams and stringers. Each of these
elements is painted:

Steel Truss (Element #120) Quantity: 200 ft. xr(®ses per span) x (2 spans) = 800 ft.
Steel Protective Coating (EI e/mant t®8pFagpm@uant i
ft.

Steel Floor Beam (Element #152) Quantity: 33 ft. x (7 floor beams per span) x (2 spans) = 462 ft.
Steel Protetive Coating (Element #515) Quantity: 33 ft. x 8.9 sq. ft./ft.* x (14 floor beams) =
4,112 sq. ft.

Steel Stringer (Element #113) Quantity: 200 ft. x (5 stringers) x (2 spans) = 2,000 ft.
Steel Protective Coating (Element #515) Quantity: 200 ft.8xs. ft./ft.* x (5 stringers) x (2
spans) = 13,600 sq. ft.

* Surface area per foot length for W36x194 (floor beams) and W27x94 (stringers) steel sections
are taken from the AI SC Steel Design Gui de
Appendix A, and does not include the surface area of the top face of the top flange.

There is a gusset plate assembly at each truss connection composed of two gusset plates (one on
each side). All of the assemblies are pairntezstimate the painted sade area of each gusset
plate as 16 sq. ft.:

Steel Gusset Plate (Element #162) Quantity: (12 plate assemblies per span) x (2 trusses) x (2
spans) = 48

Steel Protective Coating (Element #515) Quantity: (48 assemblies) x (2 plates per assembly) x
(16 sq ft./plate) = 1,536 sq. ft.

Each truss is supported on one movable bearing and one fixed bearing. The bearings are painted
T estimate the painted surface area of each bearing as 12 sq. ft.:

Movable Bearing (Element #311) Quantity: (1 bearing passl x (2 trusses per span) x (2
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spans) = 4 bearings
Steel Protective Coating (Element #515) Quantity: (4 bearings) x (12 sq. ft./bearing) = 48 sq. ft.

Fixed Bearing (Element #313) Quantity: (1 bearing per truss) x (2 trusses per span) X (2 spans) =
4 bearings
Steel Protective Coating (Element #515) Quantity: (4 bearings) x (12 sq. ft./bearing) = 48 sq. ft.

B.6.1.3 - Substructure

The reinforced concrete abutment distributes vertical load to the spread footing foundation and
retains the approach earikment. The abutments are the same width as the pier wall.

Reinforced Concrete Abutment (Element #215) Quantity: 42 ft. x (2 abutments) = 84 ft.
The trusses are also supported on a reinforced concrete pier wall:

Reinforced Concrete Pier Wall @hent #215) Quantity: 42 ft. x (1 pier) = 42 ft.

B6.2 Element Condition States

Aside from the defects described below, all element quantities are in good condition and assigned to
Condition Statel. The following defects correspad to those labeled iRigure B6.1

B6.2.1 - Defect #1, Reinforced Concrete Deck (Element #12)

Moderate efflorescence (Defect #1120) is noted in the two interior deck bays throughout the
length of Span 1 (affected area: 15 ft. x 200 ft. =188Q. ft.), shown in Figure B6.2Based on

the extent of the efflorescence build and the lack of rust staining, these areas meet the criteria
for Condition State2. Cracks (Defect #1130) measuring 0.015 in. wide spaced at 1 ft. are also
noted. The width and density of these cracks aheet the criteria for Condition Sta?e
Agency policy in this situation places a higher priority on the efflorescenceingnékthe
predominant defect.

Figure B6.2 Efflorescence on the underside of the deck in Span 1
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B6.2.2 - Defect #2, Steel Truss (Element #120)

There is new impact damage to the sway bracing at panel point 4 in the Span 1 truss, resulting in
a 1 in. distortion (Defect #7000) in the right side-W4 verticd member as shown in Figure

B6.3. As the impact of this damage on 8teength and serviceability of the truss is unknown, the
length of tke truss attributed to the vardl, measured parallel to the traveled way (1 ft.), is placed

in Condition Statet.

Figure B6.3 Sway bracing impact damage in Span 1

B6.2.3 - Defect #3, Steel Truss (120), Steel Gusset PI. (162),Steel Prot. Coating (515)

Freckle rust throughout the length of both spans, bogses as shown in Figure B6.As no

section loss is measured, this corrosion (Defect #1000) results in the entire qofathigysteel

truss and gusset plate elements being assigned to Conditio2.Stte paint system throughout

is chalking (Defect #3410), exhibiting loss of pigment and meeting the criteria for Condition
State3. The areas of paint where freckle rushaded (estimated at 5% of the painted area, or
18,696 sqg. ft. x 0.05 = 935 sq. ft. of the trusses and 1,536 sq. ft. x 0.05 = 77 sq. ft. of the gusset
plates) have failed (Defect #3440), meeting the criteria for Condition &State

/ - " _'1‘_'
Figure B6.4: Freckle rust, typical, both trusses, both spans
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B6.2.4 - Defect #4, Steel Floor Beam (152) and Steel Protective Coating ( 515)

Freckle rust throughout the length of all floor beams, thus the quantity of the steel floor beam
element not showing further corrosisnassigned to Condition Ste?eThere is corrosion (Defect
#1000) with less than 10% section loss in the top flange at 20 of the 28 beam ends, shown in
Figure B6.5which meets the criteria for Condition St&te Each affected area will be considered

to represent 2 feet of floor beam length (20 x 2 ft. = 40 ft. total). The paint system in these areas
(approximately 2 sq. ft. per location, 20 x 2 sq. ft. = 40 sq. ft. total) has failed (Defect #3440) and
is assigned to Condition Stade The paint systerthroughout the rest of the beams is chalking
(Defect #3410), exhibiting loss of pigment and meeting the criteria for Condition Stalée

areas of paint where freckle rust is noted (estimated at 5% of the painted area, or 4,112 sq. ft. X
0.05 = 206 sdft.) has also failed (Defect #3440), meeting the criteria for Condition &tate

Figure B6.5 Corrosion at floor beam ends

B6.2.5 - Defect #5, Steel Stringer (Element #113)

Freckle rust present near the floor beam connections, total length afieé@dt.i As no section
loss is evident, the corrosion (Defect #1000) in these areas meets the criteria for Condition State
2.

In these areas, the paint is chalking (Defect #3410), exhibiting loss of pigment and meeting the
criteria for Condition State The (total affected area is 50 ft. x 6.8 sq. ft./ft. = 340 sq. ft.). The
areas of paint where freckle rust is noted (estimated at 5% of the affected area, or 340 sq. ft. x
0.05 =17 sq. ft.) have failed (Defect #3440), meeting the criteria for Condtaa Four.

B6.2.6 - Defect #6, Steel Stringer (Element #113)

Broken and missing rivets in 8 stringerfloor beam connections (Defect #1), shown in
Figure B6.6 Each affected connection will be considered to represent 1 foot of stringer length, or
8 x 1ft. = 8 ft. total. This condition led the inspector to assign these quantities to Condition State
Fdour in the field. However, structuralreview of the floor system demonstrates that, despite the
missing fasteners, the bridge can still carry ldgatls and, per Agency policy, these quantities
are reassigned to Condition State
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Figure B6.6 Missing and broken fasteners at stringesto-floor beam connections

B6.2.7 - Defect #7, Pier Wall (Element #210)

There is a small scour hole (Defect 8#68) extending 10 ft. in from the upstream end of tiee p
wall as shown in Figure B6.7The measured scour is within the tolerable limits established by
the bridgeb6s scour evalwuation, thus, 2he affec

Figure B-6.7: Scour hole at the upstream end of the Pier Wall

B6.3 Element Quantity and Condition State Summary

Bridge Element Inspection Manual
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Staining

330 | Metal B Brldge
Railing

Reinforced sq. ft. 13,079 10,079 | 3,000
Concrete Deck
1120| Efflorescence/ Rust| sq. ft. 3,000 0 3,000 [0 0 1

120 Steel Truss ft. 800 0 799 0 1 2,3
1000| Corrosion ft. 800 0 799 0 0 3
7000 | Damage ft. 1 0 0 0 1 2

3410| Chalking sq. ft 17,761 0 0 17,761 | 0 3
3440 | Effectiveness sq. ft 935 0 0 0 935 |3
152 Steel Floor Beam | ft. 462 0 442 20 0 4
1000| Corrosion ft. 462 0 442 20 0 4

Chalking . ,
3440 | Effectiveness sq. ft 246 0 0 0 246 | 4
113 Steel Stringer ft. 2,000 1,942 50 8 0 5,6
1000 | Corrosion ft. 50 0 50 0 0 5
1020 | Connections ft. 8 0 0 8 0 6

Chalking .
3440 | Effectiveness sq. ft 17 0 0 0 17 |5
162 Steel Gusset Plate | each 48 0 48 0 0 3

Chalking , ,
3440 | Effectiveness sq. ft. 77 0 0 0 77 |3
311 Movable Bearing each 4 4 0 0 0

NJDOT
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Element | Element Unit of Total Defect
Number | Description Measure | Quantity el Gz | G S #
215 Reinforced ft. 84 84 0 0 0
Concrete
Abutment
210 Reinforced ft. 42 32 10 0 0 7
Concrete PierWall
6000 | Scour ft. 10 0 10 0 0 7
Notes

Violet background: National Bridge Element

Blue background: Bridge Management Element
Bold italic type: Defect

NJDOT
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Appendix C 2 NJDOTElement Groupings

The charts on the faiving pages organize thdéements defined irthis manual into National Bridge
Elements Bridge Management Elementand Agency Defined Elementsor each element, the name,

identifier and units of measure are shown, and elements are grouped by majerasseémbly and
material type.
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C3 NJDOTBridge Management Elements

Bridge Management Elements (BME)

v
Joints Wearing Surface and App?oach
Protective Coating Slabs
v A Y
Strip Seal Wearing P/S Concrete
Expansion Surfaces Approach Slab
Joint (510) (320)
(300) SF SF
LF +
Y L v
Pourable Protective Reinforced
Joint Seal Coating Concrete
(301) (515) Approach Slab
LF SF (321)
¢ ¢ SF
Compr on Deck Slab
Joint Seal Protective
(302) System
LF (520)
SF
Assembly ¢
Joint Seal
(modular) Concr(_ate
(303) Protective
LE Coating
+ (521)
SF
Open
Expansion
Joint
(304)
LF
Assembly
Joint w/o
Seal
(305)
LF
Other
(306)
LF
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4 NJDOTAgency Developed Elements

Agency Defined Elements

(ADE)

A

v v A 4
; Substructure/ .
Deck/Slabs ‘Superstructure‘ ‘ Bearings ‘ Culvert Joints oLz
¥
Curbs/SidewalksT Stedl Isolation Searing Slom(glcit)eCtI - A Y
ur| iewalks | 831 - m
(801) Saismic Retrofit @ EA Blastomeric Flexi pooncrete
LF Components __¥ - Type Joint 891
(611) Wingwallsi (861) (891)
: - EA Sliding Plate Reinforced Concrete LF LF
Curbs/Sidewalksi Concrete Bearing i Expansion/Moveable (842) ¢
(?_OFZ) (832) LE
. EA v Asphaltic Plug i i
Bndge Mounted WingwallsT Timber Expansion Joint Bndgegl;;al nage
. _ Sign Structures _ (843) 862 (6892)
Curbs/Sidewalks i (812) Rocker Bearing T Expansion/ LF (862) EA
Timber EA Moveable 3 LF
(?-0':3) (?E:f) Wingwalls Masonry i
(844) Temporary Support
. o aJ' — '-*F Structures
url lewalks i erical Bearing - - 893
Other (834) wi ”gw(gg Other (EA)
(804) EA LF
LF ¥
4 HeadwallsT
. Bond Breaker Reinforced Concrete
Sound barrier wall on/ Bearing i Expansion/Movesble (846)
attached to structure (835) LF
(805) EA v
LF Headwallsi Masonry
(847)
LF
v
Headwallsi Other
(848)
LF
Fender System
(849)
EA
Bulkhead
(850)
LF
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Appendix D 2 NJDOTMaterials and Defects

This appendix describes the element materials defined for this specification and the defects that may be
observed foeach condition state. The materials include reinforced and prestressed concrete, steel, timber,
masonry, other materials, and element types that are made of mixed materials or are not material based
including joints, protective coatings, wearing surfae@sl deck protection systems. For each of these, the
defects are identified with a unique defect code and conditions are described for each staienarhe
intention of this appatix is to provide a roadmap of defined defects for each material, without
considering the specific elemerdsnstructed of the material. et identification codes are provided for
reference consistent with Appendix E. Section D.1 provides a list of the defectsatnalséed with the
materials for which the defects are definBéfect condition state descriptmare detailed in section D.2.

The purpose of material defects is to detail the type of distress to the present element for management and
tracking purposes. Condition state 1 quantifies the portion of element incgaddion, element defects
for this condition state typically are not listed.
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D1 Defect Definitions and Materials

Defect names and ID numbers in the following table correspond to the defects associated with each
element definition in this manual

Defect Definition Materials
Corrosion This defect is used to report corrosion of | Steel/Metal, Other Materials
(1000) metal and other material elements
Cracking This defect is used to report fatigue Sted/Metal, Other Materials
(1010) cracking in metal and other material
elements
Connection This defect is used to report connection | Steel/Metal, Timber, Other
(2020) distress in m&al and other material Materials
elements.
Delamination/ Spall/ | This defect is used to report spalls, PSC, RC, Masonry, Other
Patched Area delanination and patched areas in concre Materials
(1080) masonry and other material elements
Exposed Rebar This defect is used t@port exposed PSC,RC
(1090) conventional reiforcing steel in reinforced
and prestressieconcrete elments
Exposed Prestressing| This defect is used to report exposed PSC
(1100) Prestressingteel in concrete elements
Cracking (PSC) This defect is used to rep cracking in PSC
(1110) prestressed carete elements
Efflorescence/ Rust | This defect is used to repdtfflorescence/ | PSC, RC, Masonry, Other
Staining Rust Stainingn concrete and masonry Materials
(1120) elements.
Cracking (RC and Othel This defect is used topert cracking in RC, Oher Materials
(1130) reinforced conrete and other material
elements.
Decay/ Section Loss | This defect is used to report decay (secti¢ Timber
(1140) loss) in timber elements.
Check/ Shake This defect is used to report checks and | Timber
(1150) shakes in timber elements.
Crack (Timber) This defect isised to report cracking in | Timber
(1160) timber elements.
Split/ Delamination | This defect is used to report Timber
(Timber) splitsddelaminationn timber elements.
(1170)
Abrasion/ Wear This defect is used to report abrasion in | Timber
(Timber) timber elemerg.
(1180)
Abrasion/ Wear This defect is used to repdkbrasion/ PSC, RC
(PSC/RC) Wearin PSC and RC elements.
(1190)
Deterioration (Other) | This defect is used to report general Other Materials
(1220) deterioration in elements constructed of
other materials such a®ér reinforced
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Defect Definition Materials
plastics or similar.
Mortar Breakdown | This defect is used to report breakdown ¢ Masonry
(Masonry) masonry mortar between brick, block or
(1610) stone.
Split/ Spall(Masonry) | This defect is used to report splitsspalls | Masonry
(1620) in brick, block or stone.
Patched Area (Masonry This defect is used to report masonry Masonry
(1630) patched areas.
Masonry Displacement This defect is used to report displaced Masonry
(1640) brick, block or stone.
Distortion This defect is used to report distortion fro| Steel/Metal, PSC, RC,
(1900) the original line or grade of the element. | Masonry, Timber, Other
is used to capture all distortion regardlesy Materials
cause.
Movement This defect is used to report movamef Other Materials
(2210) bridge bearing elements.
Alignment This defect is used to report alignment of| Other Materials
(2220) bridge bearing elements.
Bulging, Splitting or | This defect is used to report bulging, Other Materials
Tearing splitting or tearing of elasmeric bearing
(2230) elements.
Loss of Bearing Area | This defect is used to report the loss of | Other Materials
(2240) bearing area for bridge bearing elements
Leakage This defect is used to report leakage Other Materials
(2310) through or around sealed hgig joints.
Seal Adhesion This defect is used to report loss of Other Materials
(2320) adhesion in sealed bridge joints.

Seal Damage

This defect is used to report damage to tt

Other Materials

(2330) rubber in bridge joint seals.
Sal Cracking This defect is used to report cracking in th Other Materials
(2340) rubber in bridge joint seals.
Debris Impaction This defect is used to report the Other Materials
(2350) accumulation of debris in bridge joint sea

that may or may not affect the performea
of the joints.

Adjacent Deck or

This defect is used to report concrete dec

Other Materials

Header damage in the area anchoring the bridge
(2360) joint.
Metal Deterioration or | This defect is used to report metal dgema | Other Materials
Damage or deterioration in the bridge joint.
(2370)

Delamination/ Spall/
Patched Ared@othole
(Wearing Surfaces)

(3210)

This defect is used to report spalls,
delamination patched areas and pol®in
wearing surface elements.

Wearing Surfaces
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Defect

Definition

Materials

Crack (Wearing Surface

This defect is used to report cracking in

Wearing Surfaces

(3220) wearing stface elements.

Effectiveness (Wearing This defect is used to the loss of Wearing Surfaces
Surface) effectiveness in the protection provided tc
(3230) the deckoy the wearmg surface elements.

Chalking (Steel
Protective Coatings)
(3410)

This defect is used to report chalgiin
metal protective coatings.

Steel/Metal Protective Coating

Peeling/Bubbling/Cracki
ng (Steel Protective
Coatings)
(3420)

This detct is used to report peeling,
bubbling or crackig in metal protective
coatings.

Steel/Metal Protective Coating

Oxide Film Degradation
Color/ Texture
Adherence (Steel
Protective Coatings)
(3430)

This defect is used to report oxide film
degradation ofexture in metal protective
coatings.

Steel/Metal Protective Coating

Effectiveness (Steel
Protective Coatings)
(3440)

This defect is used to report the loss of
effectivenas of metal protective coatings.

Steel/Metal Protective Coating

Wear (Concrete
Protective Coatings)
(3510)

This defect is used to report the wearing |
concreteprotective coatings.

Concrete Protective Coatings

Chalking (Concrete
Protective Coatings)
(3520)

This defect is used to report chalking of
concrete protdive coatings.

Concrete Protective Coatings

Peeling/ Bubbling/

Cracking (Concrete

Protective Coatings)
(3530)

This defect is used to report
peeling/bubbling/crackingf concrete
protective coatings.

Concrete Protective Coatings

Effectiveness (Concrete
Protective Coatigs)

This defect is used to report the
effectiveness of concrete protective

Concrete Protective Coatings

(3540) coatings.
Effectiveness This defect is used to report the Concrete Reinforcing Steel
Protective System (e.g| effectiveness of internal concrete probeet| Protective Systems
cathodic) systems (epoxy rebar, cathodic teation
(3600) etc.).
Settlement This defect is used to report $ethent in Steel/Metal, PSC, RC,
(4000) substructure elements. Masonry, Timber, Other
Materials
Scour This defect is used to report scour in Steel/Metal, PSC, RC,
(6000) substructure etaents. Masonry, Timber, Other
Materials
Damage This defect is used to capturegact Steel/Metal, PSC, RC,
(7000) damage that has occurred. Masonry, Timber, Other

Materials, Wedng Surfaces,
Steel/Metal Protective
Coatings, Concrete Protective
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Defect

Definition

Materials

Coatings, Concrete Reinforcir
Steel Protective Systems

Erosion/Undermining
(Slope Protection)

This defect is to capture erosion or
undermining beneath the slope protectior

RC, Masonry, Other Materials

(8001) for substructure units.
Clogging This defect is to capture the clogging of | Steel/Metal, RC, Other
(Bridge Drainage) inlets, down spouts or pipes for proper | Materials
(8002) water drainage.
Leakage This defect is to capture the leaking of Steel/Metal, RC, Other
(Bridge Drainage) down spouts or pipes so that damage to | Materials
(8003) primary member(s) can be avoided.
Settlement This defect is used tapture settlement in| Sted/Metal, RC, Timber, Othe
(Curbs/Sidewalk) curbs and sidewalk elements. Materials
(8004)
Cracking/ This defect is used teapture cracking, RC, MasonryOthe Materials

Displacement/ Missing
Mortar/ Broken slab
(Slope Protection)
(8005)

displacement, missing mortar, and brokel
slabs in slope protection elements.
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D2 Materials and Defect Condition State Descriptions

Defect condition state language in the following tables corresponds to the descriptions associated with

each element definition documented in Chapter 3.

D2.1 Steel (100)

Condition States
Defects 1 2 3 4
Corrosion None. Freckled vst. Section loss is evident @
(2000) Corrosion of the stee| pack rust is present but
has initiated. does not warrant
structural review.
Cracking None. Crack that haself Identified crack exists
(1010) arrestedr has been | that is not arrested but
arrested with does not warrant
effedive arrest holes,| structural reiew.
Sior#i?elalrr?g plates, or The condition
warrants a
Connection | Connection is | Loose fasteners or | Missing bolts, rivets, or | structural review
(1020) in place and | packrust without fasteners; broken welds| to determine the
functioning as | distortion is present | or pack rust with effect on strength
intended. but theconnection is | distortion but does not | or servicehility of
in place and warrant a structural the element or
fundtioning as review. bridge; OR a
intended. structural review
Distortion None Distortionnot Distortion that rquires | has been
(1900) requiring mitigation | mitigation that has not | completed and the
or mitigated been adressed but doeg defects impact
distortion. not warrant structural | strength or
review. servicedility of
Settlement | None Exists within Exceeds tolerable limits| the element or
(4000) tolerable limits or but does not warrant | bridge.
arrested with no structural review.
observed structural
distress.
Scour None Exists within Exceeds tolerable limits
(6000) tolerable limits or has| but is kss than the
been arrested with | critical limits de¢ermined
effective counter by scour evaluation and
measures. does not warrant
structural review.
NJDOT 368 Bridge Element Inspection Manual
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Condition States
Defect 1 2 S 4
Damage Not The element has The element has impacl| The element has
(7000) applicable impact damage. The | damage. The specific | impact damage.
specific damage damage cased by the | The specific
caused by the ipact | impact has been damage caused by
has been captured in capured inCondition the inpact has
ConditionState2 State3 under the been captured in
under the apppriate | apgopriate material Condition Statel
material defect entry.| defect entry. under the
appopriate
material defect
entry.
NJDOT 369 Bridge Element Inspection Manual
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D2.2 Prestressed Concrete (300)

Condition States

oo |

1

2

FAIR

Delamination| None. Delaminated. Spall 1| Spall greater than 1 in.
/ Spall/ in. or less deep or 6 | deep o greater than 6 in
Patched Areg in. or less in diameterPatched area
(1080) diameter. Patched | that is usound or
area that is sound. | showing distresDoes
not warrant structural
review.
Exposed | None. Present without Present with measable
Rebar measurable section | section loss, but does n|
(1090) loss. warrant structural N
review. Thecondition
warrars a
Exposed | None. Present without Present with section fécjigwrg
Prestressing section I®s. loss, but does not .
(1100) warrant structural detemine the
review effect on
' strength or
Cracking | Widthless-than Width-0-004-0-009 Width-greaterthan-0-00| sewiceability
(PSC) 0-.004-in—or in—orspacing-of- L0 | in—orspacing-ofless of the element
(1110) spacing-greater | 3.0t thandit or bridge; OR d
than 3.0t Unsealed moderate | Wide crack or heavy structural
Insignificant width cracks or pattern (map) cracking. | review has
cracks or moderat|{ unsealed modate been completeq
width cracks that | pattern (map) and the defects
have been sealed| cracking. impactstrength
Efflorescencel None. Surface white withou] Heavy build-up with rust| or
/ Rust build-up orleaching | staining. sewiceablity
Staining without rust staining. of the element
(1120) or bridge.
Abrasion/ | No abrasion or Abrasion or waring | Coarse aggregate is
Wear wearing. has exposed coarse | loose or has popped ou
(PSC/RC) aggregate but the of the concrete matrix
(1190) aggregateemains due to abrsion or wear.
secure in the
concrete.
Distortion | None Distortion not Distortion that rquires
(1900) requiring mitigation | mitigation that has not
or mitigated been addressed but doe
distortion. not warrant structural
review.
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Condition States
1 2 3 4
Defects [INNGOOBTI]  FAR
Settlement | None Exists within Exceeds tolerable limits
(4000) tolerable limits or but doesot warrant
arrested with no structural review.
observed structural
distress.
Scour None Exists within Exceeds tolerable limits
(6000) tolerable limits or hag but is less than the
been arrestedith critical limits determined
effective counter by scour evaluation and
measures. does not warrant
structural review.
Damage | Not applicable The element has The element has impaci| The element
(7000) impact damage. The| damage. The specific | has impact
specific damge damage cased by the | damage. The
cau®d by the irpact | impact has been specific
has been captured in capured inCondition damage caused
Condition State State3 under the by the inpact
under the apppriate | appopriate material has been
material defect entry, defect entry. captured in
Condition State
4 under the
appopriate
material defect
entry.

Element Commentary

The inspector should use judgment when utilizing the condition state defattiaies, especially for
prestressedoncrete cracking. The crack defect description definitions describe generalized distress, but
the inspector should consider width, spacing, location, orientation and structural or nonstructural nature of
cracking. Theinspector should consider exposure and environment when evaluating crack width. In
general prestressedoncrete cracks less than @dnches can be considered insignificant and a defect is
not warranted. Cracks ranging from@Q@o 0.M9inches can & considered moderate and cracks greater
than 0.@9inches can be considered wide.
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D2.3 Reinforced Concrete (400)

Condition States

1 2 3 4
Defects FAIR
Delamination/| None Delaminated. Spall 1 | Spall greater than 1 in.
Spall/Patched in. or less deep or 6 in| deep or greater than 6 il
Area or less in damete. diameter.Patched area
(1080) Patched area thatis | that is unsound or
sound. showing distress. Does
not warrant structural
review.
Exposed None Present vthout Present with measable
Rebar measuable section section loss, but doemt
(2090) loss. warrant structural The condition
review. warants a
Efflorescence/| None Surface white without| Heavy buildup with rust| Structural
Rust Staining build-up or leaching | staining. review to
(1120) without rust staining. detemine the
Cracking | Widthlessthan | Width 0.0120.05n. | Width-greaterthan0-05| effecton
(RCand |06012in-or orspacing-of 1B.0 | in—orspacingofless | Strength or
Other) spacing-greater | fi— than1-ft sewiceability
(1130) than-3.0-ft. Unsealed moderate | Wide crack or heavy | Of the element
Insignificant width cracks or pattern (map) cracking. | ©f bridge; OR a
cracks or unsealed moderate structural
moderate width | patten (map) review has
cracks that have| cracking. been completeq
been sealed. and thedefects
Abrasion/ | No abrasion or | Abrasion or weang | Coarse aggregate is | Impact strength
Wear wealing. has exposed coarse | loose or has popped ou| or .
(PSC/RC) aggregate but the of the concrete matrix | Seviceability
(1190) aggregate remains | due to abrsion or wear. | Of the element
seare in the concrete or bridge.
Distortion None Distortion not Distortion that rquires
(1900) requiring mitigation or| mitigation that has not
mitigated distortion. beenaddressed but does
not warrant struciral
review.
Settlement | None Exists within toleable | Exceeds tolerable limits
(4000) limits or arrested with | but does nbwarrant
no observed structura| structural review.
distress.
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Condition States

1 2 3 4
pefects  [INGOOBITY  Far [ PooR | [NNSEVERENN
Scour None Exists within toleable | Exceeds tolerable limits
(6000) limits or has been but is less than the
arrested with effective| critical limits determined
countermeasures. by scour evaluation and
does not warrant
structural review.
Damage Not applicable | The element has The element has impaci The element
(7000) impact damage. The | damage. The specific | has impact
specific damage damage aased by the | damage. The
caused by the ipact | impact has been specific
has been captured in | cagured inCondition damage caused
Condition State State3 under the by the inpact
under the apppriate | appopriate material has been
material defect entry. | defect entry. captured in
Condition State
4 under the
appopriate

material defect
entry.

Element Commentary

The inspector should use judgment when utilizing the condition state defect definitions, especially for
reinforcedconcrete cracking. The crack defect description definitions describe generalized distress, but
the inspector shouldonsider width, spacing, location, orientation and structural or nonstructural nature of

cracking. The inspector should consider exposure and environment when evaluating crack width. In

general, reinforced concrete cracks less than 0.012 inches can lE@hisignificant and a defect is

not warranted. Cracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater

than 0.05 inches can be considered wide.
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D2.4 Timber (500 )

Condition States

1 2 3 4
Defects [NGOOBRN]  FAR [ TROORT SRR
Connection | Connection is | Loose fasteners or | Missing bolts, rivets, or
(1020) in place and | pack rust without fasteners; broken welds
functioning as | distortion is present | or pad rust with
intended. but the connection is| distortion but does not
in place and warrant a structural
functioning as review.
intended.
Decay/ None Affects lesghan 10%| Affects 10% or more of
Section Loss of the member the member but does n(
(1240) section. warrant structural
review.
Check/ Shake| Surface Penetrates 5%50% | Penetrates more than .
(1150) penetration | of the thickness of th{ 50% of the thickness of| The condition
less tharb% | member and not in a| the member or more | Wamants a structura
of the member| tension zone. than 5% of the menas | éview to determine
thicknes thickness in a tension | the effect on
regardless of zone.Does not waant | Strength or
location. structural review. slerwceablll'g/ %f the
Crack None. Crack that has been | Identified crack exists geRn;thtn?(r:turrglge,
(Timber) arrest-ed through that is not arrgsted, but| raview has been
(1160) effective measures. | does not require completed and the
structural review defects impact
Split/ None. Length lesghan the | Length equal to or strength or
Delamination memter depth or greater than the membeg servicedility of the
(Timber) arrested with depth, but doesot element or bridge.
(1170) effedive actions require structural
taken tomitigate. review.
Abrasion/ | None or no Section loss lesitn | Section loss 10% or
Wear(Timber) | measurable | 10% of the member | more of the member
(1180) section loss | thickness. thickness but does not
warrant structural
review.
Distortion None Distortion not Distortion that rquires
(1900) requiring mitigation | mitigation that ha not
or mitigated been adressed but does
distortion. not warrant structural
review.
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Condition States

1 2 3 4
Defects FAIR
Settlement | None Exists within Exceeds tolerable limits| The condition
(4000) tolerable limits or but doesnot warrant warrants a structura
arrested with no structural review. review to determine
observed structural the effect on
distress. strength or
Scour None Exists within Exceeds tolerable limits| serviceability of the
(6000) tolerable limits or has | but is bss than the element or bridge;
been arrestedith critical limits deermined| OR a structural
effective counter by scour evaluation and review has been
measures. does not warrant completed and the
structural revéw. defects impact
strength or
serviceability of tie
element or bridge.
Damage Not The element has The element has impac| The element has
(7000) applicable impact damage. The | damage. The specific | impact damage. The
specific darage damage cased by the | specific damge
caused by the ipact | impact has been caused by the ipact
has been captured in| capured inCondition has been captured i|
Condition State State3 under the Condition Statet
under the apjpriate | appopriate material under the
material defect entry.| defect entry. appopriate material
defect entry.
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D2.5 Other M

aterials (600)

Condition States

1 2 3
Defects [ GOOBIT] FAIR - Poor RN
Corrosion | None Freckled ust. Corro®mn | Section loss is edent or
(1000) of the steel has initiated| pack rust is present but
doesnot warrant
structural review.
Cracking None Crack that has self Identified crack exists
(1010) arrested or has been that is not arrsted but
arrested with effective | does not warrant
arrest holes, doubling | strudural review
plates, or similar.
Connection | Connection is in| Loose fasteners or pack Missing bolts, rivets, or
(2020) place and rust without distortion is| fasteners; broken welds;
functioning as | present but the or pack rust with
intended. connection is in place | distortion but does not
and functioning as warrant a structural
intended. review.
Delamination/| None. Delaminated. Spall 1 in| Spall greater than 1 in.
Spall/ Patched or less deep or 6 in. or | deepor greater than 6 in.
Area less in diamete Patched| diameterPatched area
(1080) area that is sound. that s unsound or
showing distresdoes
not warrant structural
review.
Efflorescence/| None. Surface white without | Heavy build-up with rust
Rust Staining build-up orleaching staining.
(1120) without rust staining.
Cracking (RC | Width-lessthan | Width-0-0120.05in—or | Width-greaterthan-0.05
and Other) | 8-:042in—or spacing-of- 10301t~ n—or-spacing-of-lesdhan
(1130) spacing-greater | Unsealed moderate -
than-3.0-f. width cracks or unseale| Wide crack or heavy
Insignificant moderate pattern (map)| pattern (map) cracking.
cracks or cracking.

moderate width
cracks that have

The condion
warants a
structurd
review to
detemine the
effect on
strength or
sewiceability
of the element
or bridge; OR
a structural
review has
been
completed anc
thedefects
impact
strength or
sewiceability
of the element
or bridge.

been sealed.
Deterioration | None. Initiated breakdown or | Significant deterioration
(Other) deterioration. or breaklown, but does
(1220) not warrant structural
review.
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Condition States

1 2 3 4
 Detects [IMNGOOBRIRY  FAR [ TRPOORTT T NNSEVEREN
Distortion | None Distortion not Distortion that requires
(1900) requiring mitigation that has not bee
mitigation or addressed but does not
mitigated warrant structural review.
distortion.
Movement| Free to nove. Minor restricton. Restricted but nio The condition
(2210) warranting structural warrans a
review. structural
Alignment | Lateral and vertical Tolerable lateral or| Approaching the limits of | review to
(2220) | alignment is as vertical alignment | lateral or vertical alignmen{ detemine the
expected for the that is inconsistent | for the bearing but does nq effect on
tenperature conditions| with the warrant a structural review| strength or
temperature serviceability
conditions. of the element
Bulging, | None Bulging less than | Bulging 15% or more of th¢ or bridge; OR
Splitting 15% of the thickness. Splitting or a structural
or Teamng thickness. tearing.Bearing's surfaces | review has
(2230) are not parallel. Doesot | been
warrant structural review. | completed ang
the defects
Loss of | None Less than 10%. 10% or more but does not| impact
Bearing warrant structural review. | strength or
Area saviceability
(2240) of the element
or bridge.
Leakage | None Minimal. Minor Moderate More than a drip| Free fow of
(2310) dripping through | ard less than free flow of | water through
the joint. water. the joint.
Seal Fully adhered Adhered for mog | Adhered 50% or less of Complete loss
Adhesion than 50% of the joint heightbut still some | of adhesion.
(2320) joint height. adhesion.
Seal None Seal abrasion Punctured or ripped or Punctured
Damage without punctures. | partially pulled out. conpletely
(2330) through,
pulled out, or
missing.
Seal None Surface crek. Crack thaipartially Crackthat
Cracking penetrates the seal. fully
(2340) penetrateshe
seal.
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Condition States

1 2
Defects |MMMGOOBI  FAR
Debris No debristo a | Partially filled with
Impaction | shalow cover of | hardpacked
(2350) loose debris may mateial, butstill
be evident but | allowing free
does not affect | movement.

the performance
of the joint.

3

Completely filed and

impacts joint
movement.

4

. SEVERE |

Completely filed and
prevents joint
movement.

Adjacent Deck|

Sound. No spall|

Edge delamination

Spall greater than 1

Spall, delamination,

or Header | delamination or | or spall 1 in. or less | in. deep or greater | unsound patched areg
(2360) unsound patch. | deep or 6 inor less | than 6 in. diameter. | or loose joint anchor
in diameter. No Exposed rebar. that prevents the joint
exposed rebar. Delamination or from functioning as
Patched area that is| unsound patched arg intended.
sound. that makes the joint
loose.
Metal None. Freckled rust, metal| Section loss, missing Metal cracking,
Deterioration has no cracks, or or brokenfasteners, | section loss, damage
or Damage impact damage. cracking of the metal| or connection failure
(2370) Connection may be | or impact damage by that prevents the joint
loose but joint still functioning. | from functioning as
functioning as intended.
intended.
Settlement | None. Exists within Exceeds tolerable The condition
(4000) tolerable limits or limits but does not | warrarts a structural
areded with no warrant structural review to detemnine
observed structural | review. the effect on strength
distress. or serviceability of the
Scour None. Exists within Exceeds tolerable element or bridge; OR
(6000) tolerable limits or limits, but is less than a structural review has
has been arrested | the critical limits been completed and
with effective determined by scour | the defects impact
countermeasures. | evaluation and does | strength or
not warrant structural serviceability of the
review. element or bridge.
Damage Not applicable | The element has The element has The element has
(7000) impact damage. The impact damage. The| impact damage. The
specific damage specific damage specific damage
caused by the ipact| cawsed by the impact| caused by the ipact
has been captured il has been cdpred in | has been captured in
Condition State Condition State3 Condition Statet
under the under the apppriate | under the apppriate
appopriate material| material defect entry.| material defect entry.
defectentry.
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Element Commentary

The inspector should use judgment when utilizing the condition state defect definitions, especially for
concrete cracking. The crack defect description definitions desgeberalized distress, but the inspector
should consider width, spacing, location, orientation and structural or nonstructural nature of cracking.
The inspector should consider exposure and environment when evaluating crack width. In general,
reinforced oncrete cracks less than 0.012 inches can be considered insignificant and a defect is not
warranted. Cracks ranging from 0.012 to 0.05 inches can be considered moderate and cracks greater than
0.05 inches can be considered wide.
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D2.6 - Masonry (650)

Condition States
1 2 3 4
Defects |IMGOOBNN  Far [T TpooR T [NNNSEVERENNN
Delamination/| None. Delaminated. Spall 1 | Spall greater than 1 in
Spall/Patched in. or less deep or 6 in.| deep o greater than 6
Area or less in diamete in. diameter Patched
(1080) Patched area thatis | area thatd unsound or
sound. showing distresdoes
not warrant structural
review.
Efflorescence/| None. Surface white without | Heavy build-up with
Rust Staining build-up orleaching rust staining.
(1120) without rust staining.
Mortar None Cracking or vals in Cracking or voidsn
Breakdown less than 10% of joints| 10% or more of the
(Masonry) joints. The condition
(1610) warrants a structura
Split/ Spall | None Block or stone has gpl | Block or stone has review to determine
(Masonry) or spalled with no split or spalled with | the effect on
(1620) shifting. shifting but does rto | strength or
warrant a structural | serviceability of the
review. element or bridge;
Patched Area| None Sound patch. Unsound patch. OR a structural
(Masonry) review has been
(1630) compleed and the
defects impact
Masonry None Block or stone has Block or stone has strength or
Displacement shifted slightly out of | shifted s_ignificantly_ serviceability of the
(1640) alignment. out of alignment or is | glement or bridge.
missng but doesot
warrant structural
review.
Distortion None Distortion not rguiring | Distortion that
(1900) mitigation or mitigated | requires mitigation
distortion. that has not been
addressed but does n
warrant structural
review,
Settlement | None Exists within tolerable | Exceeds tolerable
(4000) limits or arrested with | limits but doesot
no observed structural | warrant structural
distress. review.
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Condition States
1 2 3 4
Defects [MIGOOBIT|  FAR
Scour None Exists within Exceeds tolerable limits| The condition
(6000) tolerabe limits or has| but is less than the warrants a structural
been arrested with | critical limits determineq review to detemine
effective counter by scour evaluation and| the effect on
measures. doesnot warrant strength or
structural review. sewiceability of the
element or bridge;
OR a structural
review has been
completed and the
defects impact
strength or
sewicealility of the
element or bridge.
Damage Not The element has The element has impacl| The element has
(7000) applicable impact damage. The | damage. The specific | impact damage. The
specifc danage damage caed by the | specific damage
caused by the ipact | impact has been caused by the ipact
has been captured in capured inCondition has been captured i
Condition State State3 under the Condition Statet
under the apjpriate | apgopriate material under the
material defect entry.| defect entry. appopriate material
defect entry.
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D2.7 Wearing Surfaces (800)

Condition States

Defects

1

2

FAIR

3

Delamination/| None Delaminated. Spall | Spall lin. deep or
Spall/ Patched less than 1 in. deep q greater or 6 in. diametel
AredPothole less than 6 in. or geater Patched area
(Wearing diameter. Patched | thatis unsound or
Surfaces) area hat is sound. showing distress. Full
(3210) Partial depth pdtole. | depth pothole.
Crack Width less Width 0.012 0.05 in. | Width of more than 0.05
(Wearing | than 0.012 in. | or spacing of 1.08.0 | in. or spacing of less
Surface) or spacing ft. than 1.0 ft. The wearing sdace
(3220) greater than is no bnger
3.0 ft. effective.
Effectiveness | Fully Substantially Limited effectiveness.
(Wearing effective. No | effedive. Deterioration dthe
Surface) evidenceof Deterioration of te protected element has
(3230) leakage or protected eleent has| progressed.
further slowed.
deterioration
of the
protected
element.
Damage Not The element has The element has impac| The element has
(7000) applicable. impact damagelhe | damage. Thepgcific impact damage. Th
specific damage damage caused by the | specific damge
caused by the ipact | impact has been caused by the imga
has been captured in capgured inCondition has been captured i
Condition State State3 under the Condition Statet
under the appromte | appopriate material under the
material defect entry, defect entry. appopriate material
defect entry.
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D2.8 Concrete Reinforcing Steel Protective Systems (820)

Condition States
1 2 3 4
Defects  [MWGOOBRE|  Far [T POORTT T NENNSEVERENNN
Effectiveness | Fully Substantially Limited effectiveness | The protective
Praective | effective effective sygem has failed or
System (e.g. is no longer
cathodic) effective.
(3600)
Damage Not The element has The element has ipact | The element has
(7000) applicable impact damagelhe | damage. The specific | impact damage. Th
specific damage damage caused by the | specific damage
caused by the impac] impact has been caused byhe impact
has been captured in captured inCondition has been captured i|
Condition State State3 urder the Condition State 4
under the appropte | appropriate material under the
material defect entry.| defect entry. approprate material
defect entry.
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D2.9 Steel Protective Coatings (850)

Condition States
1 2 3 4
Defects [IMNGOODIN|  FAR
Chalking (Steel | None Surface Dulling. | Loss of Pigment. Not Applicable.
Protective
Coating)
(3410)
Peeling/Bubbling/ None Finish coats only,| Finish and primer | Exposure of bare
Cracking (Steel coats. metal.
Protective
Coatings)
(3420)
Oxide Film Yellow-orange or | Granular texture.| Small flales, less Dark black color.
Degradation | light brown for than 1/2 in. Large flakes, 1/2 in.
Color/ Texture | early diameter. diameter or greateor
Adherence (®tel | development. laminar sheets or
Protective Chocolatebrown nodules.
Coatings) to purplebrown
(3430) for fully
developed.
Tightly adheed,
capable of
withstanding
hanmering or
vigorous wire
brushing.
Effectiveness | Fully effective Substantially Limited Failed, no prtection
(Steel Preective effective. effectiveness. of theunderlying
Coatings) metal.
(3440)
Damage Not applicable The element has| The element has The element has
(7000) impact damage. | impact damage. Thg impact damage. The
The specific specific damage specific damge
damage caused | cawsed by the impad caused by the ipact
by the inpact has| has been cdpred in | has been captured in
been captured in| Condition State3 Condition Statel
Condition State® | under the under the apppriate
under the appopriate material| material defect dny.
appopriate defect entry.
material defect
entry.
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D2.10 Concrete Protective Coatings (880)

Condition States
1 2 3 4

Defects [INGOODRN  FAR [T POORTT SR

Wear None. Underlying concrete | Underlying concrete is| Underlyingconcrete
(Concrete not exposedgoating is| notexposedthickness | exposedProtecive
Praective showingwear from of the coating is coating no longer
Coatings) UV exposure, friction | reduced effective.

(3510) course missig.

Effectiveness| Fully Substantially effective| Limited effectveness. | The protective
(Corcrete | effective sydem has fied or
Protective is no longer
Coatings) effective.

(3540)

Damage Not The element has The element has impaq The element has

(7000) applicable | impact damage. The | damage. The specific | impact damage. The
specific damage damage cased by the | specific damge
caused by the ipact | impact has been caused by the ipact
has been captured in | capured inCondition | has been captured il
Condition State State3 under the Condition State4
under the apppriate | appopriate material under the
material defect entry. | defect entry. appopriate material

defect entry.
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D2.11 Slope Protection

Condition States

1 2 3 4
Defects  [INGOOBTE|  FAR
Erosior None. Exists within Exceeds tolerable
Undermining tolerable limits or | limits but is less
(SlopeProtection) has been arrested than the critical
(8001) with effective limits determined | The condition warrants a

drainage system. | by slope stability | geotechnical and/or
evaluationand | geotechnical review to
does not warrant | detemine the effect on
geotechnical or | strength or serviceability

structural review. | of the element or bridge;

Cracking/ Insignificant | Unsealed Unsealedsevere | OR a geotechnical and/o|
Displacement/ | defects or | moderate width | width cracksor structural review has bee
Missing Mortar/ | moderate cracksor displacement/ | completed and the defec
Brokenslab width cracks| displacement/ | missing mortar/ | impact strength or
(Slope Protection | that have missing mortar/ | broken slab serviceability of the
(8003 been sealed| broken slab affectingmore element or bridge.

affectingless than | thanonethird of
onethird of the the area
area.
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D2.12 Bridge Drainage

Condition States

1 2 3 4
Defects Far | poor

Clogging None. Minimal. Inlets and | Moderate. Not more 25% Failed. 100%
(Bridge pipes clogged for les| area clogged in inlets an( area of inlets and
Drainage) than 10% area. No | pipes. No water pipes clogged.
(8002) water accumulation. | accumulation. Does not | Water
warrant bridge drainage | accumulation is
review. present. The
condition

warrants detailed
review of Bridge
Drainage System

Leakage None. Minimal. Minor Moderate. More than a | Failed. Water
(Bridge dripping through the | drip and less than free | leakage is
Drainage) down spouts or pipeq flow of water through damaging the
(8003) without damaging thg downspouts, pipes or primary member.
primary member. joints without damaging | The condition
the primary member. warrants detailed

review of the
Bridge Drainage
System.
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D2.13 Curbs/Sidewalks

Condition States
Defects 1 2 3 4
FAIR
Settlement None. Minor Moderateput does | The condition warrants a
(Curks/Sidewalk not warrant maintenance review to determi
(8004) maintenance the effectiveness of sidewalk ai
review. curbs on the bridge; OR a
maintenance review hagen
completed.
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D3 Graphical Material Defects
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Appendix E 2 NJDOTMaterials and Feasible Actions

This appendix describes the element materials defined for this specification and the feasible actions that
may be apled for each condition state. The materials include reinforced and prestressed concrete, steel,
timber, masonry, other materials, and element types that are made of mixed materials or are not material
based including joints, protective coatings, wearingases, and deck protection systenk®r each of

these, the feasible actions are listed at a high level, with the understandingDi@T practices Wi

differ in scope and detaillhe primary intention is to provide a roadmap of possible actions sogled
distress or defect severity with the assumption that needed work for all elements constructed of these
materials or in an element family may be addressed by one or more of these common feasible actions.
Material identification codes are provided fora®fnce consistent with Appendix D.
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El Steel (100)

Condition States
Feasible Actions 1 2 3 4
FAIR
Do Nothing Do Nothing Do Nothing Do Nothing
Protect Protect Protect Protect
Repair Repair Repair
Rehabilitate Rehabilitate
Replace Replace
E2 Prestressed Concrete (300)
Condition States
Feasible Actions 1 2 3 4
Do Nothing Do Nothing Do Nothing Do Nothing
Protect Protect Protect Protect
Repair Repair Repair
Rehabilitate Rehabilitate
Replace Replace
E3 Reinforced Concrete (400)
Condition States
Feasible Actions 1 2
Do Nothing Do Nothing Do Nothing Do Nothing
Protect Protect Protect Protect
Repair Repair Repair
Rehabilitate Rehabilitate
Replace Replace
E4 Timber (500)
Condition States
Feasible Actions 1 2 3 4
Do Nothing Do Nothing Do Nothing Do Nothing
Protect Protect Protect Protect
Repair Repair Repair
Rehabilitate Rehabilitate
Replace Replace
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E5 Other Materials (600)

Condition States
Feasible Actions 1 2 3 4
Do Nothing Do Nothing Do Nothing Do Nothing
Protect Protect Protect Protect
Repair Repair Repair
Rehabilitate Rehabilitate
Replace Replace
E6 Masonry (650)
Condition States
Feasible Actions 1 2 3 4
Do Nothing Do Nothing Do Nothing Do Nothing
Protect Protect Protect Protect
Repair Repair Repair
Rehabilitate Rehabilitate
Replace Replace
E7 Wearing Surfaces (800)
Condition States
Feasible Actions 1 2 3 4
FAIR
Do Nothing Do Nothing Do Nothing Do Nothing
Protect Protect Protect Protect
Repair Repair Repair
Rehabilitate Rehabilitate
Replace Replace

E8 Concrete Reinforcing Steel Protective Systems (820)

Condition States

Feasible Actions 1 2 3 4
Do Nothing Do Nothing Do Nothing Do Nothing
Protect Protect Protect Protect
Repair Repair Repair
Rehabilitate Rehabilitate
Replace Replace
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E9 Steel Protective Coatings (850)

Condition States

: :

Feasible Actions

1 2
FAIR

Do Nothing Do Nothing Do Nothing Do Nothing
Protect Protect Protect Protect
Repair Repair Repair
Rehabilitate Rehabilitate
Replace Replace

E10 Concrete Protective Coatings (880)

Condition States

Feasible Actions 1 2 3 4
Do Nothing Do Nothing Do Nothing Do Nothing
Protect Protect Protect Protect
Repair Repair Repair
Rehabilitate Rehabilitate
Replace Replace

E11 Slope Protection

Condition States

Feasible Actions 1 2 3 4
Do Nothing Do Nothing Do Nothing Do Nothing
Protect Protect Protect Protect
Repair Repair Repair
Rehabilitate Rehabilitate
Replace Replace

E12 Bridge Drainage

Condition States
Feasible Actions 1 2 3 4
Do Nothing Do Nothing Do Nothing Do Nothing
Protect Protect Protect Protect
Repair Repair Repair
Rehabilitate Rehabilitate
Replace Replace
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Appendix F? NJDOT Guidelines for Quantity Measurement

This appendix describesome examples of estimating quantities. Also, it includes sketches for different
types of bearing and joints.

F1 Estimating Total Quantities

In most cases, guantities of elements are estimated based on the number of elements multiplied by the length
or width of the bridge. For example, if there arel@®r beamson a structure and the bridge is 40 feet wide,

you can estimate the sdtquantity as 10 x 40' = 400'.Thsetimated quantities must be checked for accuracy
during the first element level inspgin. After field verification, the quantities will be accurate, unless a
physical change is made to the bridge. Note thatibisequired to be exact for trguantities;just to be

close (+ 1%) is sufficient.

F2 Element Determination

F2.1 Culverts

The quantity for culverts will be the length of the barrel (measured from headwall to headwall)
multiplied by the number of barrels. For example if you have a 2 barrel culvert that is 75' long, the
total length of the cukrt is 75' x 2 = 150'.

Quantty = 1 x Barrel Length Quantity = 3 x Barrel Length

F2.2 Box Girders

The quantity for box girder depends on the number of boxes which make up the girder. The quantity
will be the number of "barrels" multiplied lifge bridge length. See the following guideline:
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Quanty =1 x Length Quantty = 2 x Length

F2.3 Integral Deck Girders
For this type of bridge include both an element for girder as well as one for deck. Because
the deck acts integrally as part of the girder, if the deck is bad the girder should be rated
down.

Quantty = 4 x Length

F2.4 Timber Abutments
Thesetypesof abutments typically will get 3 different elements, a timber cap, timber column, and
timber abutment. The timber abutment in these cases will consist only of thevéihof the
abutment.

Quantty: timber piles = 3, timber cap = 1 x width, timber abutment = 1 x width
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F2.5 Pile Bent Pier

These piers will have two elements, a cap and columns. Any diagonal bracing will not be considered
in rating the condition of the columns.

IIIIII

Quantty: columns = 3¢cap = 1 x width

F2.6 Concrete Channels

These elements are precastroteds with normal reinforcement (not prestressed). Record these
elements as a reinforced concrete girder, and also include the deck as a separate element. One
channel is counted as a quantity of 1 times the length.

Quantty = 3 x length

F2.7 Trusses
These are recorded as the number of lineal feet on each side of the bridge. Diagonals, verticals or
cross bracing are notweated as additional quantities.

Quantty = 2 xlength pne for each side of the bridge)
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F2.8 Stringers/ Floor beams/Girders
Stringers are the small elements which run longitudinally to the deck and carry the load from the
deck to thdloor beams Floorbeams are transverse to the deck and carry the stringer load out to the
truss or girders. Girders are the main longitudinal superstructure members whichetoads to
the substructures.

Stringers
Quantity = length x number of stringers = 50" x 850 LF

Floorbeams
Quantity = width x number of floorbeams = 30'x 3 =90 LF

Girders
Quantity = length x number of girders =50'x 2 = 100 LF

Stringers

Floorbeams —»

<« Girders ——————»

Width = 30'

Length =50
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F2.9 Conventions for Quantities

1. Quantity for Culverts is the length of the barrel (measured headwall to headwalhgnmesnbenf
barrels.

2. Quantity for Abutments is measured along the entire face of the abutment and back aldmgj tine
the first vertical joint of each wingall. If the wingwall is integral, you would measure the face of the
abutment and the entire length of the wingwall.

3. Quantity for Box Girders is the number of cells times the bridge length.

4. Quantity for Railing is the length of each railing measured frochveall to backwall.

5. Quantity for Pier Walls is from the outside edge to outside edge of pier wall. Use the pier wall
element anytime the pier supporting member is 10 feet or greater in width.

6. Quantity for Arch is not measured along the length of the b#trielmeasured along the span length
from spring line to spring line in one foot increments. (Frames are also included in this category).

7. Quantity for Truss is measured in linear feet along the truss (a horizontal projection of the
measurement). Do notld web member lengths.

8. Quantity for Deck is measured in square footage. This total is obtained by usingtthew(fascia
to fascia) and structure length dimensions.

9. Quantity for Beams and Girders is measured from beam or girder end to beam oergirdent
bearing to bearing.
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F3 Example for Element 102: Steel Close Web/Box Gi rder

Steel Closed Box Girder

F3.1 Example 1: Steel Closed Box Girder
Quantity = (visible web faces / 2) x length = (2/2) x 50 = 50 LF

Length = 50'

F3.2 Example 2: Steel Spread Closed Web Girder
Quantity =(visible web faces / 2) x length = (4/2) x 50 = 100 LF

Length = 50'

F3.3 Example 3: Steel Closed Web Girder
Quantity = (visible web faces / 2) x length = (2/2) x 50 = 50 LF

Length = 50
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F4 Example for Element 515: Steel Protective Coating

F4.1 Example 1: Protective Coating for a Thru Girder -Floor b eam-Stringer system.

Total Length = 320 ft

Total Length = 180 ft
Paint surface (typical) N — Total Length =480 ft
. 80
Visible surface only BEBERESHR]
Avg. 40
1 T
24" 16" g
(TYP) (TYP) (TYP)
Thru Girder Floor beam Stringer
. Area/Lengt | Length | Total
Element Calculations h SE/LE (LF) (SF)
Stringers (4+21+4+8+4+21+4)/12 55 | 5.50SF/LF 480 | 2,640
Floorbeams (8+40+8+16+8+488+16/12= 10.67| 12.00SF/LF 180 | 2,180
Thru Girders| (12 +80+ 12 +24+ 12 +80 + 1224 /12= 21.33| 21.33 SF/LF| 320 | 6,827

F4.2 Example 2: Steel Protective Coating for Cross Girder

Length =50 LF

Quantity =[(80 + 34 + 80 + 3W12] x 2x 50
= 1900 SF
Paint surface (typical) -
80"
CrossGirder
NJDOT 401
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F5 Examples of Bearing Types

F5.1 Elastomeric Bearing , Element No. 310

LRIl

Steel Reinforcement Sheets

Concrete

Movement

Elastomeric Pads

Sole Plate -
L e

| 5 r |

Elastomeric Pad

— — — — — — — — s

|~ Masonry Plate

Movement

Elastomeric Pads with $eel Sole and Masonry Plates
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F5.2 Elastomeric Bearing with Teflon (is now included into Element # 310)

Sieel Backer Plate for PTFE Sliding Surface Mated to
Stainless Steel

Stainless Steel Plate, Seam-
Welded to Sele Plate

Soile Plate

Laminated Elastomeric Bearing

|‘—T}““—‘1 Masanry Plate

k- >
ol \ Gongerete Substruciure

Elastomeric Bearing with PTFE (Teflon)

F5.3 Moveable Bearing , Element No. 311

Roller Mest

"““““lll]p (O)

Rocker Mest

Roller and Rocker Nests
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F5.4 Sliding Plate Bearing - Expansion/Moveable , Element No. 831

(SubElement of NBE 311)
/— G Anchor Bolt
r.# Steel Beam
|
o — 1t
ISi;,glr!f.l: . I I I : - Beveled Sole Plate
n ce i |
| I i I: Masonry Plate
-«———— Concrete Bridge Seat

SIDE ELEVATION

|sym &

1
Steel Girder 4“_»¢5

G Anchor Bolt (Typ.) — ]
tl—‘ AT
Al
iy |
L7707 Al g
1 | HERE {Expansion End Cnly}
Sole Plate ——— U] i Rk

El 11 11 11
[ TT [ [N

Masonry Platle = ———» N ! o
”LHI LF
Fixed " Expansion

END ELEVATION
Sliding Plate Bearing
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F5.5 Rocker Bearing - Expansion/Moveable , Element No.833
(SubElement of NBE 311)

1/2" Bronze Plate 1o
A Accomodate Trasverse
L L Movements

1 1

| |
| L/\__-, | Pin Plate

Pintle Retainer
Pintle

Masonry Plate Top of Masonry

u“'_v f.t..l-#w:r-ou f!rJl.t.
AR I A S

Rocker Bearing

F5.6 Pinned Bearing (is now included into Element # 313)

b

1 J\;

1/2" Bronze Plate (to accommodate

T T
T -t
l i)

T

T
— transverse movements)
Sole Plate —pl_z |
Pin Plates
Masonry Plate — Top of Masonry
NSRS BRI R
Fixed Bearin
NJDOT 405 Bridge Element InspectioManual

Structural Evaluation & Bridge Management Created: 05/02/2014, Rev. 1: 01/31/2015



F5.7 Pot Bearing, Element No. 314

Keeper Plates mu

rolgf . i
MovementI { T | i
ST 1.0

7

Sole Plate

Stainless Steel Sheet
PTFE [

Necprene |
/ filler & seal
Steel Piston 5 = . Sole Plate

D //////////////////%’% N
Fing machined Keeper _____ Neoprene

from one piece Plate C i
: Ring

Exploded Section

Keeper Plates

Sliding Pot Bearing

F5.8 Disk Bearing, Element No. 315

Sole Plate PTFE Bonded to Upper

Bearing Plate Stainless Steel Sheet
Bonded to Sole Plate

\) | | | Elastomeric
Upper Bearing Plate / Bearing Pads

" Keeper Plates

Masonry Plate Shear Restriction Elements
Disk Bearing
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F5.9Spherical Bearing , Element No. 834
(SubElement of NBE 315)

Superstructure Sole Plate

Low-Friction Surfaces

A

) Upper Component
Guide Bar -— . - [Concave) :
Recess ' Lower Com ponent

Key (Convex)

Substructure Masonry or
Base Plate

Spherical Bearing

F5.10 Isolation Bearing , Element No.835
(SubElementof NBE 310)

Typical Lead-Rubber Bearing
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