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New I-35W Mississippi River bridge
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Bridge Inspection Field Manual

1200 — DNy T 4= 2T I (ABER)

Bridge Inspection Field Manual Introduction

Version 2.0 - February 16, 2016

Mineols. D Ees of Framporiesion This manual is intended to serve as
a field guide for the inspection and
condition rating of bridges, culverts,
and tunnels on roadways in
Minnesota. A bridge inspection
includes examining the structure,
evaluating the physical condition of
the structure, and reporting the
observations and evaluations on
the bridge inspection report.
MnDOT  currently uses  two
separate bridge condition rating
systems - the NBI condition ratings
(0-9) and the structural element
condition ratings (1-4):




1.1.3

Superstructure Condition Rating [NEI ltemn #53)

Superstructure Condition Rating (NBI ltem #59)

| Code
N

This rating should reflect the overall ganeral condifion of the supsrsinuchsre - 11!5

inchudes all structursl com located above (end incl the =

Mot Applicable: Use for culverts

1.1 NBI Bridge Condition
Ratings

9

| Excellent Condition: Superstructure is in new condifion (recently constructad)

Very Good Condition: Superstruciure has wery minor (and solated) deterioraton

| Good Condition: Supersiructure has minor (or isclated) detesioration

»  Siesl minor cormosion, lithe or no secton loss
= Concrete: minor scabke of non-structiural crackng (isolated spalling/delammation)
s Timber minor weathenng or splitting (no decay oF aushing)

| » Masonry. minor waathering or cracking (oinks have it or no deterormtion)

The NBI condition ratings describe
the general overall condition of a
bridge (or culvert); these ratings are

Satisfactory Condition: Superstructure has minor fo moderate deterioration. Members
|rwr§.I b slightly bent or misabgned - conneclions mey have minor dstiess
Siesl: modarate comosion (secton loss or oacks in non-critical areas)
»  Concrete: modarste scale or cracking (manor spaling/defamination)
= Timber moderale weathenng of Spatting (minor decay of creshing)
o Masonry. modarale waalharing or criscking [oints may have minon delerionation)

| Fair Condition: Supersiructure has modsrate detenoration. Membars may be bant,

bowed, oF mesaligned. Bollsdiveds may Be loose' missing, bul conneclions remain intact
*  Slesl extensive comoson (initial section kss in crilical stress arsas). Cracdks have
b anrestosd oF are nod likedy [ propagate inlo critical siness aneas
*  Concrebe. extansive scaling or cracking (structural cracks may ba prasant],
moderate spaling o delaminabon (renforcement may have Some sechon loss)
o Timber. exlensne weithanng or sphthng (modesale decay or arushing)
* Masonny: extansive weatharing or cracking (slhight joint seperation or offsat)

2

displayed on the Minnesota Bridge
Inspection Report, and must be
reviewed during each inspection.
There are 5 NBI condition ratings -
they are rated on a numerical scale
of 1 to 9 (with 9 being “new”

Poor Condition: Superstruciune has sdvanced deleriomabon. Members Sorificantly
beant or msaligned. Connection failure may be imminent. Bearings seversly resticled.

= Sieel significant section loss in onboal stress areas. Un-amested oracks exist that
mary likaly propagste into crilical stress arsas.
Concrate: advanced scaling, crecking, or spaling (significant struchural crecks may
ber prasant - eaposed minforcement mivy hivee significant seclion loss)
+ Timber: advanced spliting (exiensive decay or significant cushing),
= Masonny: edvanced weathering or cracking (joint saparation or offsat).

| SEHDIJS Condition: Superstruciune has severa detenoration - immediate repairs, or

structural evaluation mery be required. Members may be severaly bent or misalgned
comnactions or bearings may have Tailed

» Sieel savers section loss or cracks in critical strass araas.

» Concrate: severs structural cracking or spalling

= Timber severs sphiting, decay, or crushing

*  Masonry. sevane criscking, offsel of misalgrment

| Critical Condition: Suparstructure has critical damage o detenoration - primary

shructural clermants midy Bave Tailed (Seviened, detached or critically misabigned)
Immediate repars may be rgum!-:l o prevent collapse or closure

condition).

Deck Condition Rating (NBI Item
#58)

Superstructure Condition Rating
(NBI Item #59)
Substructure Condition
(NBI Item #60)

Channel & Channel Protection
Condition Rating (NBI Item #61)

Rating

1
0

“Imminent”™ Failure Condition: Bridge iS closed - supersbruchure 15 no longer stable

| {comactive action might returm e stuciune o restncted senice)

Falled Condition: Bridge is cosaed dus o superstnaciure fadure - beyond cormesctive
action (replacemsant required)

« Culvert Condition Rating (NBI Item

Y MNU yOKOHAMA MNational University

2.3.2 Reinforced Concrete Decks & Slabs (Elements #12, #16 & #38)

Reinforced Concrete Deck & Slab Elements
#12: Reinforced Concrete Deck (SF) Structu ra| E|ement
#16: Reinforced Concrete Top Flange (SF)
#38: Reinforced Concrete Slab (SF) C d i R i
These elements describe the underside condition of reinforced concrete decks or slabs. The O n Itl O n atl n gs
deck overhangs and vertical fascia edges should also be considered in this rating. The top
surface of the deck or slab is rated using Element #510 (Wearing Surface).
=+ FElement #16 (Reinforced Concrete Top Flange) refers to the upper horizontal "flange” of
box girders, cast-in-place concrete T-girders, or precast concrete channel beams.
= |f shear cracking is present on reinforced concrete slabs, Element #883 (Shear A A S H T O T“ cj: y
Cracking) must be added and rated. -+
Condition States 2013$ Y E"'B7F7_|'
: R 50 SR A EK
Fai Poor /O RIR 2 25
Stuctiral Repaired area that is | Immediate repairs or ~ = 3
Ratic Mo deck —— unsound or structural review g Z\ / Q ')‘I\l -(‘ Li
Répairs ‘or repairs th.ft i distressed. Structural required. N ~ N
Uradga 1'n'r|in present underpinning Full-depth failures 1 9 9 O ‘,EIE ’[’t 75\ b
P g present. present or imminent. 7\
e Loose delamination. | Loose delamination .
Delamination, Delarenilrllsé?;} it Spall more than 17 (safety hazard).
Spall, or Fis s };“ s deep or more than 6" | Spalling greater than
Exposed dge and 6" or diameter. Exposed 3" deep.
Reinforcement joas ipnﬁm b rebar with corrosion Rebar has severe
i or section loss. section loss.
Light teaching Heavy leaching Severe leaching
E’;ﬂl_:;':;‘i’:“;’e None | (littie or no build- | (significant build-up (deck failure
9 up). or stalactites). imminent).
Water/Salt Water saturation. Slgnrf;g:?rtaggft]eﬁsa i Severe saltwater
Saturation, or None Minor rust stains Ruist stains indicatin g saturation (deck
Rust Staining (rebar chairs). b Horaia failure imminent).
Minor Moccigg;i g;dm Wide cracks or heavy Severe cracks or
Cracking 2 density map fractures (deck failure
cracks | moderate density T imminent)
map cracking g- ’




RCIR AR

N e

Element #515. Steel Protective Coating - Paint [SF)

Condition State 3

underside of 2 concrete deck

on the

Condition Rating Examples [Protective Coatings - Paint)

W MU vyokoHAMA Mational University

2008E52H
TR E505.2ft




o 1929F5ERk

o FEMEK290.5ft

 NBI condition rate
Deck:6, Sup:4, Sub:b

W MU YoKOHAMA National University

Inventory Report ({82 E1R)

MINNESOTA STRUCTURE INVENTORY REPORT

Bridge ID: 2796 CEDAR (10TH) over MISS R; BNSF STS Date: 07/14/2016

+ cewemar . - « moabway + + iNsPEGTION -+
Agency Br.No, 4205
District  METRO  Malnt. Aroa

Bridge Match ID (TIS} 1 Deficient $tatus ~~ $..

Roadway OfU Key ~ ©-ON Sufficiency Rating  38.3

County 27 - HENNEPIN Route SystNbr  MSAS 328 Lastinspection Date  08-17-2015
Clty . MINNEAROLIS Roadway Name or Description inspection Frequency 12

Township 10TH AVE SE Inspector Nama ~ CITY MINNEAPQLIS

Desc. Loc. 0.3 Mi N OF WASH AVE Roadway Function  MAINLINE Status P-LOAD POSTED

Sect, Twp.,Range 24 - 020N - 24w Roadway Type ~ 2WAY TRAF . NB) cowniTioN RATINGS ¢
Latitude  44d 50m 43.34s Cantrol Section (TH Only) Deck 6
Longhude  93d 14m 37.37s Ret. Polnt Superatructure 4
Custodian  CITY Date Opened to Traffic ~ 07-01-(876 {substructure 5
Owner cmy Detour Length i Channel 6
Inspection By * CITY.OF MINNEAPOL L ' 413088 ON Fricre cun N

o TERBE, BEYDORE, ™

4
FHWA Year Recol 5
e BEENFE SIRWEIC
Potential ABG 3= =1 JTN | V- 9
7
— Ad—TE LD B
Service O H * 'ANDARDS
i HanzZonGar Giear. o R Transion DARDS
Main SpanType  CONC ARCH Laters! CIr. - LURt Appr. Guardrail  1-MEETS STANDARDS
Main Span Detail ~ OPCN SPANDREL ARCH | Appr. Surface Width 7801 GR Termini 1-MEETS STANDARDS
Appr.SpanType  PRESTRBM SPAN Bridge Roadway Width 5551 4+ in oEeTw inse. s
Appr. Span Detall Median Width on Bridge Frac. Critical
Skew + misc. BRIDGE DaTa - |Underwater Y 60mo 102012
Culvert Type Structure Flared ~ NO Pinned Asbly.
Barrel Length Parallel Structurs  NONE Spec. Feat.
Nurnber of Spans Fleld Conn. ID . wATEAWAY -
MAIN:7  APPR:14  TOTAL:21  |CantileveriD Drainage Area
Main Span Length 2905 1L Foundations Waterway Opening 9999954 ft
Structure Length 21530 Abut. CONC - FTGPILE [Navigation Control PERMIT REQD
DeckWidth 6811t Pier CONC - FTG PILE Pier Protection  NOT REQUIRED
Deck Material  C-P CONCRETE Historic Status ~ ON REGISTER Nav. vertHorz.Gr. 90 26501t
Wear Surf Type  LOW SLUMP CONC. On-Off System _ ON Nav. Vert. Lift Bridge Clear.
Wear Surf Install Year 2000 C AL NT MN ScourCade  P-STBLIPROT INPL
Wear Coursc/Fill Dooth ~ 0.16 Year Painted Pot.Unsound 10 % |Scour Evaluation Yoar 2015
Dock Membrane  NONF Painted Arca + GAPAGITY RATINGS o
Dock Rebars  NONE Primer Type Design Load HS 20
Dock Rabars Install Yasr Finish Type Operating Rating ~ HS 2060
Structure Area 146,6195q ft + BRinGE staws o Inventory Rating ~ HS 12.20
Roadway Area 119,492 saft PostedLoad  VEHICLE & SEMI Posting  VEH: 36 SEMI: 40 DBL: 40
Sidewalk Width - LIR 80ft Traffic  SPEEDLIMIT Rating Date  08-25-2009
Horizantal  NOT REQUIRED Overweight Permit Codes
Vertical __NOT APPLICABLE AN _ BN N

RIRHES

Inspection Report (EigiREE)

MINMESOTA BRIDGE INSPECTION REPORT

Iespucher by (37 OF MPRLAMCL B
BRIDGE ™8 CEDAH (1TH) OWER BES R; IHSF STS

Coumie: HERMEPH twana D2V HOF RARH BVE Lagh: 29QER

BSP. OATE: BS-1T-3HE

NBI Deck:6 Super:4 Sub:5 Chan:6 Culv:N

FLi
un LT Rt iR CATE CLANTITY

WO Coch B Supee 4 Sl A idwa Gy M [— LOAD FOSTED

Al Ringt - Appactc T Wsssrary B B o oty P-STIL RO 4P
Fuinpuird Pl g - i Pt WRHICLE & 5601 Tasfc: SPGED LRAT
Wsrtrantst HOT SEOURCD sk MOT APPLICABLE

Fostnga: 36 - 4 - 0

any
[=F] ekl

Cwi St A0 Sl Ama 302

=3 Tang 1EA 1 o 1

CAPS AT LLARING

U ERoREEHE s
= BEOT-RLTH e

Mok THERE ARG MARY TRANSVERSE DRAKS VATH EFFLONESUENCE. HENSY FLETT BTARES AR CRFE 81 LEAKSG
POURET) JOINTE, STH HERSY DELASIMATIIN AHD AR LARTEE SPALLE WATH FERAR EXPOSED HEAVY SPALLS
ITH SRR EXPCEREn T BECOND MAT AU TR0 UTILITY ACCESS MAMADLES
41 WEARNG SuseacE T TE B *
tivien | Corarnte Sink el | fnhis g i Shnl Dty Ko SLAD OVER ADCH SPAN MANT FIRE. MEDASI ™D
LA RN LOAGITLERAA. AND TRAMSRTRSE CRACKS THRGUGHOLT. RITHEEE FLLL DEPTH PATCHES AT
TR AOLIED ST AMEAS. FLSE TRORW STILL A PLAGE 7 SAW CUT ROT FELED

= BRARORIOTE T

=~ There are many transverse cracks with

_ efflorescence.

ol OO THE JORNTE FIMAE IIEEN CORCHETE FRIGHED: 79 OF EHE COF LARTE POLIRE ST3MT HAl LGS
ADHESNON RO SERARETING. T OF THE 0BT L05T ADHESION ARD LEASHEG, THE REST OF THE JOONT A5
F BETRRICAATION ADJACERT DEDH HAS RISOR CRACKING AND SPALLING. [T0°5] T WISSING MEST JRT M

B L
[Err Ty s o [ = ] N

Mo JCMNT AT WIET AELITREMT. VAU DETENIIRA TN, 8% MESER
T RN BRLE e § Fearaie T L T o o




A.6.2 CRITICAL DEFICIENCY REPORTING

Inspector (team
leader) DIER T
BITIESH DY A BE

W MNLU yoKOHAMA Natlonal University

Bridge Maintenance Academy

«Bridge Maintenance Academy 1 (Lecture)
«Bridge Maintenance Academy 2 (Hands on)
«Bridge Maintenance Academy 3 (Hands on)

MIRE T, BREE, FHZDAcademy% EjiE.
MnDOT % 1Rk 9 2 g D FEMTE A=A D B
TR T-H D TH B, CountyZi & DFiTE =
WA TEM N THEY ANSE X,

W MNU vyoxkoHAMA MNational University




Bridge Maintenance Academy 1
(LBRIDER L BRF)

Taught by instructors from
Lake Superior Technical
College of Duluth as well as
internal MNDOT experts.

Bridge Maintenance Academy 2 Steel Repair

* Place and Fasten Bolts

— Turn of the Nut Method vs.
DTI Method




MnDOT Rescue Training

S5~6FFIN LEBE, RREDL XF 1 —JlE 2z X,
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| News for employees of
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of Transportation
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= Interstate system marks 60th anniversary

= Hwy 53 project to move roadway off land owned by mining company
= Video asks viewers to take work zone safety pledge

m Historic state line monuments are restored to original design

m Japanese engineers visit MnDOT to learn about bridge inspections
= Senior staff recognize agency's Other Wig Supporting Activities

» MnDOT employees participate in Twin Cities Pride parade

= \What's new on the web




Japanese engineers visit MnDOT to learn about bridge
inspections

A group of Japanese engineers visited the Winona Bridge project July 12 fo leam about the engineering
challenges of the project and the Construcion ManagerGeneral Conbacior procurement methodology. The

group visited MaDOT this week fo leam aboui iisbridge inspection program and innovative bridge construcion
Y N U b techniques. Phofo by Beth Burfon

Winona Bndge Pro ect

T A

L

*

« 19415Ehk, 19854 (&

« F1XfERA450ft

* NBI condition rating
Deck:b, Sup:4, Sub:5
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« 1930585k

« FREMER143.6ft

* NBI condition rating
Deck:7, Sup:4, Sub:6
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About 110 pre-cast segments
et irucked fiom the oo-site e
casting yand to thess bridgs areas, |~

St. Croix Crossing Bridge Deck Construction

Total project = $580
million to $646 million
- 6F2R (EEMEK600ft)
20175ERFE
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