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5.2.2.

5.2.3.
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5.2.5.
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5.2.6. .,oFq sq t \qd+,es d r.t-fi d-q w fri.r qr-d dr-dT t qi qq)E ss' d fts qi,u o)riTmi d ft\ Te"iq t gu otq w ftHd frfi t IfrB (Foundation) 
:

q-6'€r{fl 
Ew qmr yq vq qffi{ w qsi ErA s,ft qR, Td,d g_ d +n qR v.o.6{i qffi qryft-fi Tfl q-{f, e-o gtffr-o sq t onnilR*d 6-$n S 

"f* 
-* qrq-{r *

ffifl- 
d erswn g{ftd Gr fi-q rrdfi (Deep) qr tuuoft 6r;,;;;'u'** *,

fr'ft ff €r{rr + Gr+fte Bt{q ht qTfr fu eneqq-o. t fu sqtD.r ffid ftfteT"r atqhqr vi ftfter"T s-ti qra q<ffi ot wse mqeffi-ffiS,'6 t *qfudg*r qRRr*-uqt r{oq) 
L" I u'r\rqr

go d ftfre+w d m-q t onoa-* +qR o-{t tg siq-ffiq q_erqWt fd_$il t ddp_nqrqrq frqwft qRRrE-ry qt rtwq t, fr,o-6r"nq*' + sqq qre*roE qiq fu.qrqrqr qTEq 
I

5.3

5.3.1

6-O

6.1 t+Oe"r q-{fu (l rt ro ltrcrt d +q)
6'1.1 P.^ry gq s6rrrfi 3TNoT iln T6rr qr sqfurd wft ga gpdrm (qa *iww f{,Tr.r
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€ ""

6.2 f{S6"r er{E (rs q{ rt zo q-$ d +ql
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8.0

9.0

9.1

10.o

10.1

$&;;: :=i

9.3
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RfiC fr rrfrqr + qErE qR ffi Td/gfuqr ht ReTfr.Tft qd S errsr.rq-{ +rq rfiqrft qri ril gq oTfttfilr ot s6qfr lrrkr 6r qrfr qrf,rf A fdrq, 
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13.3 qqr frqfur faqTrr, ffi lrq faanrT, irfi"T 6rd {a-'TI'T, qlq"T ry*t' flaqIT d-s{r w
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qRRre- r
FOR ORIGINAL BRTD

o be filled in Bridge register)

1.0 General
(REFER IRC : SP-18)

1.1 Name of the Bridge/No. of the bridge, name of the river1.2. Name, No- of Highway, Bridgeiocation
1.3. Location (Latitude/Longitud; -
2' Deta,s of span (giving i"f.r.n.. to spans for clarity)2.1. No. of rpll, (length centre to centre of piers)2.2. Length of bridge
2.3. Angle of crossi-ng
3. Hydraulic particulars
3.1. Drainage area
3.2. Design discharge
3.3. Design HFL
3.4. Vertical clearance
*3.5. LWL
*3.6. Maximum depth of flow
*3.7 . Maximum velocity of flow

-=i+J.9.--Bzfe r"#rEffiti;#- :='e*"=- ++-:- =is**=
(a) piers
(b) abutments

4. Loadings

5.1.
*5.2.

6.
6.1.
6.2.
6.3.
7.
7 .1.
7.2.
7.3.
7.4.
8.
8.1.

RTS

4.t.
4.2.
5.

Design live load (if data is not available then rated capacity)
lnecial forces considered in design
Soil particulars
Founding strata
If availalle a cross-section of the bed showing the different strata
based on bore hole data (necessary for major bridrges only).
Foundations
Type and brief details (well or open or piles, RCC or pcc)
Depth of foundations (measured fiom bottom'of sub-struct#e)
Report settlements, excessive scour, etc.
Sub-structure
Type (PSC, RCC, CC or masonry)
Dimensions of pier
Dimensions of abutment
Details of returns (type and dimensions)
Bearings
Type

PR



8.2. Brief details
9. Superstructure
9.1. Type
9.2 Brief details

?: . Carriageway and footpath widths*9.4. Details of prestr"rri"-i-"^
9.5. Details of wearing 

"oi,9.6. Details of Expan.lorr joirrr,
9.7 . Details of Ariiculation.

Protective works
Type of protective works (guidebund, abutment, protectionspurs, etc.)

*10.2 .Details of protective works (show by sketch, height, slope, thicknessof slope pitching and apron, and for layout refer to the detailed plans)Details of bed protection
11. P

vent, sewage, etc

osition of surface utilities
.)

(telephone cables; electric line, water
*72 Design details & drawings (give reference to ther designs and drawings
*

with their comments and the source where available
showirrg

13 Diagrammatic sketch (give LS of bridg"bed Ievel of the river with the RLs for major bridges soil profile

10.3.

span arrangement,

*
based on bore data)

l-4S*p=ecialg;fu+ure{giv.e co*lEft nr ct i olrall,*ro r dffi-ftE- protdtiffii,encountered which may be of special guidance for future)15 Date when completed and opened to traffic16 Cost of the proJ ect
17 Name of the constructing agency18 Date of the report
19 Dated signature of the reporting officer

Designation of the reporting officer

,r Minor,Bridges.

I

1

!

:
a
l
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qf{Rre-rr

l.
1.1.

1.2.

2.
3.
4.
4.1.

PROFORMA FOR INSPECTION RDPORT
General (REFER IRC : Sp_lg)

fame of bridgeA.{o. of the bridge, name of the riverName, No. of Highway, B.idg;-i;cation
Typ" of bridge '

Date of last Inspection
Approaches

ff#f::lof 
pavement surface (Report unevenness settlement, cracking, pot-

^,: ittr, l'rl,A"t;?,T",'i[3 or t'npitched, condition or pitching/turfins any
4'3' Erosion of embankment bv rain cuts or any other danlage to embankment4'4' Approach slab (report settiemen! cracks;;;;"-"nt, etc.)

!'.t frHH*ffi:flrn"s 
(report whether it rJrn., the srandards as in force)

-:.S+iH.-

6.3.
6.4.

Report any abnormal change in flow pattern
Report maximum flood level observed during the year and mark the same onthepier/abutment both on the U/S and D/S
Report abnormal afflux if any
Report adequacy of waterway
Foundations
Report settlement if aiiy

|eport cracking, disintegration, decay, erosion, cavitation, etc
R-eport damage due to irnpact of floaiing bo<iies, boulders, etc
For sub-ways report seepage if any, damage to ihe foundations, etc.

6.5.
6.6.
7.0.
7.1.
7.2.
7.3.
7.4.
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8

8 I Report effi
(piers, abutments and

of drainage of the
wingwalls)

backfill behind abutments (check

Substrucfure

clency

8.2,
8.3.

functioning of weep holes, evidence of morsfure on abutment faces, etc.)Report cracking, disintegration, decay, etc. For sub-waysReport condition of side retaining walls like cracking, disintegration, etc.,and seepage, ifany
9 Bearings
9.1. Metallic bearings
9' 1' 1 ' Report senerlr iondition (check msting, cleanliness, ceasing of prates)* 9' 1' 2. Functioning (report "* *i y. -or.- Jrrr, iit,ir, 

i lgping o-ff guide s)

:.t ,::#.1Y:',i,i'ih 
('"p;;";ate of r-asi;;ffiii;ffi#i"#; *n"iher to be

9.1.4. Reporr 
".r:1.:: sTpo*ing member (abutment,ca!, pi"_, cap, pedestal)9'1'5' 

,tffi. 
effectiventtt'oi*:hor bolis'i.i..i. *rrerher they'are in position and

9.2. Elastomeric bearings

'r'3.1 [:i# ;:IJIT:##. l"xidation, 
creep, natrening, burging, spritting)

9.3. Concrete bearings
9.3.1. Report any signs of distress (cracking, spafling, disintegrating)9..1.r, Report *y.o"rsive tilting10. Superstructure

=++*J0'

* 10.1

':j.res_-

10.1.1. Report
10.1.2. Report

by plotting on sketce10.1.3. Report
10.1.4. Report
10.1.5. Report condition of articulation (cracks if any)
10.1.6 Report perceptible vibrations if any*10.1.7. Report excessive deflections or loss of camber if any (measure at samepoint each time)

.8. Report cracks in end anchorage zone (for presfressed concrete members)*10.1.9. Report deflection at central hinge, tip of cantilever for cantilever bridges1,0.2. Steel members

!9.?.1. Reporr condition of paint

\9?2. Reporr corrosion if any

I I 
O^.2, S 

anenorr perceptibl e vibrations, if any
10.2.4. Report on alignment of members
10'2'5' Report condition of comection (adequacy, Looseness of rivets, bolts orwornout welds report specially on connection of stringers ," 

"r"rr"gi.d"rr,cross girders to main girders, gussets or splices, etc.)
14.2.6. Report camber and deflection
10.2.7 Repor[ buckling, if any



10.2.8. Reporl on the cl
holes provided in

eanliness of
the bottom booms)

members and loints (check choking of drainage
10.3. Masonry arches *
10.3.1 . Report condition ofjoints mortar, pointino

report flattening by observi"g li.-"
10.3.2. profile masonry, etc.

points of the arch at centre and quarter
10.3.3. Report cracks if

sketches)
any (indicate locatiorr, patt"m, extent, depth, explain by

10.3 .4. Check
gowth of vegetation

drainage of spandrel fillings (report burging of spandrer walrs if any10.3,5. Check
10.4. Timber members
L0.4.1. Report condition ofpaint
10'4'2'check decay' wear and tear, structural defects needing immediate repracementif any

11.6. Check for debris in open joints
11-7, Report rafiling, if ani
? Wearing Coat (concretelbitumen)
l2-1. Report surface condition (cracks, spalling, disintegration, pot_holes12'2' Report evidence 

9f weg (tell-taie'ri"gr,-trr""t r"'r urirt i"* as against act althickness, report date of last inspection")'13. Drainage spouts



13.1. Check
13.2. Check

clogging, deterioration and damage, if any

iii ilf*ffff#:".nt:t::,[ffi- 
expansion saps, missingparrs, irany, etc.)

14.3. Check alisrii." ;ffi;i:-nment 
(report any abruptness in profire)

iI .;. if3I ffi ,,#} ;::#H11:;f"*' 
due to mounting or vehicres)

16. Utilities
16.1. Report leakage of water and sewage pipes16'2' Reno{ any.{1mage bvrelephor. ioi.Lcric cables
! 
6-3 Report condition 

"or 
rightiri a.,iri., 

-'\'ur,c ca'tes

!9.4. Reportd_amages due tl any-ott 
"..r,iiiri.,17. Bridge Numblr 

---r vErv s!'urur'D

17. I Report condition ofpainting
18. Aesthetics
18'1' Report any visuar intrulion (Bill-boards, r.a1ts-on structurar members, etc.)**i'+ffi l}ruffiffi,*'.;;;G#"ffi llrys;'HHorction-has-been
20' Maintenance and improvement recommendations sI. No. Item needing Action'l'rme 

when Remarks anqrtion r."o*oil;; ;i+rl.a2' cerrifi;d;;;"J"ri"a bv the inspectins officiar.I __^-v-*.

"";r#r;#_*., z have persona tty insstected. this bridse.
Desi gaation of the insarccting or:rrcer.

members are

the projection of the spout on the underside (see whether strucfuralbeing affected)
13.3. Report adequacy, thereof
13.4. For sub-ways report about adequacy ofpumping arrangements, etc14. Handrails

Note: rtems marked ' need not be fi,led upfor Minor Bridges
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1.0

observations During ,rro."f*EFER 
rRC : sP : 52-1,ggg)

During Inspection a number of points have to be remembe-red. The inspection report formcovers most of these points' The points to be checked while inspecting and the nature andsignificance of the probrems, in briel have been indicated in this chapter.Road approaches and protection
Slopes of approach embanlunents become unstable if the base of the embankments is beingattacked and washed arvay by the river flow. It_is, *".*d necessary to check for scour atthe base of embankment slopes. where sco_ur takes place, the embankment fill slips down. It is
rycelsary to check for slip of embankment fill.
If rain water or in case of submersible bridges, rivgr water, on the approaches to bridges isnot drained properly water runs down the-face of the.rru.*",.nt. rnis ut.iro*. tir.,may wash the fill away' It can also cause jf"lg_: to parts of abutment *a *irg walls.Hence, it is necessary to check for erosion ofthe dtf .,"* tfr" abutments.
cracking of the road-or the edge of embankments behina abutnents indicates that the wallhas. moved' Any cracking of th-e road or edge of embankment has, therefore, to be checked.Failure of embankments may be by formatiJn 

."r rrip .ir-"r* or by ,piping,. In both modes,

Toe walls are usually provided at the end of embankment slopes to prevent scouring away.sometimes concrete,. steel or timber_piles ,uy u" p."ui1ra'u.ro* tqe walls. It-is-necessary tolook for any 'away' movement of'the toe wall or piles. Though small movements arecommon these are not serious. Movement of large ,""?iors of the wall are serious.
Stone pitching for slope protection: qv Du'

Qne ofjlg ways of prgtecting Ue slopesuface frop being washed a+*,'uq-i"bvndrf{n;';";*;#+i{-fsffi:Ti-#ffi*iffi #"Xlliffi ffiffi -wider than 5 mm are sqous- lie.stoni pitching breais ;p,iiA; ;rtarpointing is poor. Fitching maycrack due to settlements in embankmeni.ii it 
""*r.rry to-observe for any scouror erosion ar the edges

:l$ory:prlching. Pieces broken or to, rtor" pitching inaicae-uaa under-mining.

Wile or wooden crates or boxes ii[id with stonesare sometimes used to protect slopes from gefting washedoffin floods or due to water run-offfrom road. These crdes "*.oo. consiaoruuy, *a *oir..nt has tobe checked. The wires and ties should also be cheoked t" 
"""rytUt 

these are il'pl*r. wh;, the boxesmoYe excessively the top g{ttre.slope gets exposed md the road cracks. Ttreie'r"v U".^r** ;i;tbottom of the slope, resulting in sltflement of ttre boxes.
Boylder^nitching for slope-protection: For boulder pitching to be efflective, the size and
weight of the boulders should 1e such as to prevent the river oriid. from moving tt"r.. As the
embankment gets scoured at base, the boulder pitching sinks into the river bei'. Any sinking
or washing away should be carefully noted.
River bed protection

F"9^ can damage the river bed under bridges. It is important to prevent this as it usually
leadsto majol damage to bridges. It is necesiary to rnuk" a note oi lu.g" rrotes in the river
bed n9g or direaly undera bridge. If the rivei flow is fast and if the river bed is soft,
protection may have to be provided by:

1. Stone pitching
2. Concrete cover slab or concrete block pitching
3. Stone-filled crates or boxes
4. Boulder pitching.

(All these come under bed protection or aprons).

1.1

1.2

1.3

1.4

2.0

..+-.i:ib=:

2.1

2.2

3.0



3.1

3.2

3.3

4.0

5.0

6.0

7.0
7.1

It is' therefore' necessary to look for any debris piled up against piers and abutments or inthe bed on the,/s of the bridge. sometimes, the ord bridge i. 
"o, 

ruiri air--irJrt"r a newbridge-is built nearby. parts of the ord bridge.* uoJ.ttebris pnd read to sco,r. undermany bridges, some of the waterway is usually dry gxcept i" fl;"d.:;;;^1*a to purfences or bunds and mav be huts qnh." dry areas #a .t"it"r'*,;ffi.#;;,jnts or treesand shrubs grown in bed can block waterway. obstructions like ,i"r"--i*"bl .",oou"d,especially when on the u/s of a bridge

Change of river course:
If a river changes its course, it can destroy 

1 bri$se, especially whenthe change rakesplace on its upsheam. To judge whether a river is changift it".i*r., t;, i" th. ;;;r upsfteamof a bridge and condition of banks on bends r-noita b.;;;;;'ir]i'""*idering
information obtained from.local people. If the bank is steef with trees at the edge, but withnothing_else growing on the bant, tL.r, it can be inferred',#A;;tr"'#;h#tg towards
that bank. when a lot of water is seen flowing but the bank is il;*p ;;;;1ptants are
seen.growing with some mud or pebbles on ihe bank, then it can be inferred that the river
is:l1i+ing ayay from that bank. If new islands are fcrming on tn" Jr,;,;;; ltut tt. rir,",
is likely to change its course.
Training works:
The river affects thc training works iii four ways:

a. The river can atrack the end of the tra,ini,g rvork by moving bel,ond the u/s end of
the works.



7.2

8.0
8.i

8.2

8.3

8.4

b' The river can wash off or disturb/damage the materiars of the river training worksc. Piles or wails may be moved forward due to scour.d' The river training works may be darnaged by floating rogs or trees.Sometimes' trees grown on tenaces ur. ,r"d to tiain rivers.. fhe ftees are protected bystone filledcrates or boxes till.they $ow. lgage ," ir..r ,*o rn flver training works shourdbe noted and dead and damagea t 
""J 

shourd uJ."pru""a.-"'
S_ub-structure and retaining walls 

rvvrsvvs'

It is usually found that.for airiage, ttre sub-structure and retaining wings or returns are madefrom the same mate^rial. How&Lr, ,i enabre trr" irrrp""io. to fiil in the report formproperly' all types of materials are covered i" 
"ur, Jut"gory. subot-,cture comprisesabutnents, refurns, wing walls and piers.

Concrete abutments, wing walls and refurn walls
In concrete structures, theirispector rtortatok;; *y cracking of concrete and indicatethe important cracks on a skerch. In concrete, cracks are termed important if I mm or widerand/or if water seeps through them. Near the bearinls, ;;;; fi";r;;t *. ir?"nant andthese should be shown on ihe sketch.
Spalling of concrete should be noted and the area indicated on the sketch.
The inspeclor should indicate areas where the quarity J;;;;;;;. is poor, as apparent from honeycombing and/or chemical attack.
It is necessary to observe leach marks, rust marks discolouration, Ieakage, cracks andspalling to infer corrosion of reinforcement. At the location ,f 6"1il;:Le cover toreinforcement and the reductionin diameter of tlr; 

-""por"d 
il';T6'sille/state ofcorrosion should be noted carefully.

Masonary abutments and returns
In masonry, it is necessary to map all cracks wider than 3 .r,r.r.p pt the widest location.andalso-tnlhen=there+*+step aeros5-'arrack#-== 

- -!ii.;*.*{ -}ffi -;--=-=---
Any cracla o.* t"*iogt ..pt.iurt #td;;" uu *o*a the bea.ingslii c.ucil*ni"nrununderneath the bearings are important and shoutd u" 

"ot"a 
uSry;"fully.It must be rememberea. +" bulges noticed i" udt";; areimore serious than thosenoriced inretums. specialry, whJn a burge il h".ir";;i;!{* ild-;;ri noting isneeded as this is a serious problem.A skJtch showing the looation and the extent ofbulges should be prepared. e ---

11 i5 important to ob^se-rve and note poor quality or loss of pointing.
Any deterioration of the bricks, stoies or concrete blocks rt oria f,e observed and noted.

Stacked abutments and returns
Stone filled crates or boxes or wire baskets are at times stacked together to form abutments
and returns of simple and often temporary bridges. They could be usei ur uUut 

"ot, 
for timber

bridges, Bailey bridges and steel beam bridges with timber decks. 'When 
ttrese abutnents settle

or bulge, the deck may be damaged and the road may also be damaged. A"t"h*;" in shape,
cracks or hollows or settlement should be noted. The wires and ties "* b" cut iy debris in
the river or corrosion or excessive deformation of the crates or U^t"t . It ;., therefore,
necessary to inspect and note the condition ot the wires and ties.
Timber abutments and returns
Abutments and renims are sometimes made of logs tied or spiked together. Usually, these
are provided for log bridges. Timber piies toppid with timber cris-beam are used as
abutments for timber bridges. Timber in contact with grouna and water is prone to decay and
insect attack. The ties and spikes can corrode and decay. It is necessary to check for ttre
following during an inspection
1. Decay-near beams of spans, near grounri and at water level.
2. Insect attack-at the seat of beams on abutrnents.

8.5

9.0
9.r

r-:-:-r . -=it#iE$=:'9:2

9.3

9.4
9.s

10.0

II.O



12. piers
12'1 The different types of piers are shown in sketches B tc rz.Boat inspection may be needed toinspect bridges on perennial rivers o. or-"-...ts. Ladders o. ,"i.i; other.arran!.*.n, ,,,uyfilil"ilt 

provided for inspect;; ;H m g.r,.*i-;H neeo to be inspected for the
i. Scour near the base of the piers.ii' Damage near the uur" o. au'-ug" to wers or pires incruding corrosion.iii. Movement of thepiers. a- '-

't 3#:ff.tial? 
impact from boats, vessels, floating rogs or hees or vehicles passing

u: Debris resting against piers.
vi. Vegetation growth on the piers.
vii' Leakage of water r.9m.9+unsion joints.damaging the piers.l2'2 concrete Piers: For piers built in 

";";;.it", it isnecessary to inspect for the forowing:i- cracking of concrete, especially ,."*a u"*inci'ir"pii. 
"upr, 

wells and pier caps.

r :;ilffi;rii,:,:,.11n::"m;".JffiL;; ,, ;.ke,chiii' conosion of reinforcement with speciar ,o;rti"r- il;;;;tains from cracks andareas of spalleds.nslsls. If exposed, the loss i, #, oiu*uto. should be measured.iv' Areas of poor concrete especiaily showing ,;*;;;;; il ffi;ffi;.
l2'3 Masonry piers: For piers built in masonry, it is necessq] to remember that cracks can becaused by failure of foundations. These 

"ru.r.r 
*9 1-ffiy i"rq ,ra go deep into the bodyof the piers' overloading may cause ;.1" SoTd b.*i;g;. ihr. fuv urrl u. .J*.a uv

[tt3'ffi::,3;:"*'o Eom moving. roipi." h ;;;;'ff, th" roiG*r,* r"-:o ,*o
',---"=:=+EH- --+-i. trackiltrr+FMasomy, 

=sp6i6ilfl-@ anffiidJ,"ilCt5+{Hfi=Zov r=f*tJrJi=bearings' lmE an0=Tide cl

ii' Poor pointing can lead to problems. Brick or sbne masonry_piers can be seriouslyweakened by lossof mortarpointing by erosion d;;;rr flow. The flow of waterpasr apier and alternate wetting anJ d;),i"g 
"r" A;rg; ,il;i;r^;"":ri"i

iii' Detcrioration of bricks or stones should be tested uv r,ittirg ;.-#;;; with ahammer.If pieces falloff, the indication is thar tne d.icts ; ,t*";;; in poorcondition.
l2'4 Steel, piers: Steel piers are usually trestle piers and each trestle consists of a number ofmgpepjginted together. For steel piers, it i;;;;rrry;i"rddr,'^ - "-

i. Debris in the joints of the steerworrg leading to corrosion.
ii. Deterioration of paint or garvaruzing/meta,izing.
iii., Corrosion, especially near water level and in creeks, in the portion between HTL andLTL.
iv' Bends in steel members and joints, usually caused by barges or logs/trees impacting.
v. Loose bolts or rivets and Iost welds or cracks near weldslnd bolt holes.
vi. Cracking especially near bearings.

l2'sTimber piers: Wet timber decays. For timber piers, it is necessary to inspect for:i. Debris in the joints.

ii. Decay at joints aud near water levels
iii' Insect attack especially below water level in salt water. Attack by marine borers is ve.r,

common here.



t3

--;. 
u--....4-Irfiiu-

iv' Splits in timber, especiaily near bolt hores and at or berow water_leverv. Loose bolts or pins at joints.
vi' Bends in timber, which may be caused by impact or overroads.vii. Conosion of steel parts especially at rvater level.Superstructure

t' t 
3T:1;:Xt"1',lT 

of a bridge will 
fravS 

to be inspected.and each supersrructure wirr have

:$[g"_T""Hl;.,::,,fl l]1#tr'###:iff T::il{ffi :_*t.,"'il**f"I
i' Impact damage to beams trusses or bracings caused by vehicles, boats or logs.ii' Debris and vegetation on beams, misses, bracings or in jointsiii' water coming through the bridge deck, signs "f;.;;;;lt .t *o.t, on timber andon concrete, respectively in the fonn ofrusl marks, water run marks and dark areas withbuild up of whiti material on surface, should be noted.
iv. Water from the deck_drainage flowing on the girders, trusses, beams or bracings.v' Adequate headroom for overbridges exists uoa i, not encroached upon. The actual headroom should be noted.
vi. Excessive deflections in superstructure.

13.2

Spalling of concrete which may be due to external or conosion of reinforcernentimpact
iv. Signs of conosion of reinforcement. If any reinforcement is visible, a note of fire concrete cover andlossin diameter of the bar should be taken in the report.
v, Sigrs ofpoor quaiity of concrete, especially at the comers of bottom ibulbs.13.3 Steel girders and bracings: Theparts of a steel girder are shown in Sketch 32.

For steel girders, it is necessary to inspect the following:
l. Deterioration of paint or galvanizing or metallizing on all main and cross girders.
ii. Corrosion of steel: Special attention should be given to wet areas and areas where debris

accummulates. Ends of beams and girders also get badly conoded. Cmosion causes two very seriousproblems. These are:

(a)
(b)

Lamination &
Steel sections forced apart by increase in volume due to rusting. This causes rivets, bolts or welds
to snap.

iii' Bends in webs and flanges ofgirders and bends in stiffeners and bracings: Serious overloading could cause
bends along the length of girders. These are sericus. Tfie size of the beids should be *r**ri by using ashing-line and mapped as far as possible.

iv' Loose bolts, rivets and lost welds: All these shoulfi be marked clearly on the structure with paint and
on a sketch' Joints rvith loose bolts/rivets or losr welds should be shoum (Sketch 4l) 

---- r

v' Cracking: Cracks at the locations of rvelds and holes should be sketched and marked on the girher rviih
paint. Crackins can be very dangerous



l3'4 Steel trusses: During inspection of steel trusses, attenlionhas to be gi.,en to the following points

i' Deterioration of paint' galvanizing or metallizing. This should oe looked for especially at joints.ii' corrosion: conosion. no*.utty. starts at joints. The joints of t5e bottom chord are affected first. where

:H.il|} 
is apparent, raminarion shouribe rookediu. signs;r;;;;irs aparr of prates should arso be

iii' Bends in fiuss members: Any bend member should be marked with paint and a sketch drawn. As far aspossible, the size of the bend should be measured.
iv' Bent or damaged joints: Damaged or bent joints should be marked wifh painl and,a sketch drawn.v' Bent or damaged bracings: The pattem of the bracing system should be sketched and damged memben

*HltT-Tellshown 
on the sketch *J;;H'il#;;#;'ih1,,,b.,, m, r,,ai.lourd be

13.5

(ii) Insec attack The extent of insect attack should be assesed and nctd. The spike tes! hammu test and/ordrill tests should be used. The si-re and depth oruaruea snould. be ascqtained upto a point where goodtimber is encountered. These shourd ui srcrcr,ea ard recorded.
(iii) Splitting of timber: In timber, two types of splits are important and need be noted:

(a) Very large splits, tending to get larger, and
(b) splits which may allow entry of water into the meinber but ryill not allow it to drain. In ttris context,splits in the top are dangerous as they do not drain. Cracks rear the romt ,uo d*il*rrr-;i. ;il;in glue laminated bridges can be serious, but ttrese hams are rot used in India

(iv) Loose or corroded nails, spikes ol fixing wires.14'0 Masonry jack-arches: For masonry jack archesl$e following points should bcproperly inspected:0 change in shape of arch: This is usuaily u *lttiurrloading or failure of arch material. If thechange of shape is significant, the arch may have to be rebuilt.
(ii) Cracking or spalling of the bricks or stones,

(iiil Pointing of arches: Poor quality pointing or lostpointing can cause serious damage.15.0 Masonry arches
15' 1 For masonry arches, the most important observation is the change in shape of the arch. This could be observedin the following manner: " - --r- --

(i) Standing a long distance awa)'., conlpaic rhe shape on the left of the arch cenhe with that on the risht.
Sometimes, observing the shacior,,, lincs reveals a lot of intbnnation.

(ii) Look for any shift in the key stone at centre of face wails.



(iii) From underneath the arch look for any change in shape of barrel, even localry,15'2 The arch barrel should be checked fo. ary:.;"itd.Th. 
".u.k. 

shourd bemapped. cracksacross the roadway are usuallv dangerous sig,s. oihei i*p"n*-..""'iiliu. to separationof the face walls from the u."t uu.r.t. TheJe ..";il;; il;*fr-,;'il..ii. on*natively,there mav be bulging of the fu"e *ullr. At;[;;;,r," a.. walls should be sketched.l5'3 Spandrel or face wall should not separate from tie arch as shown in sketch.l5'4 Any spalling of stones or bricks rrom ttre ur"r. o. r.o* spandrel walls should be noted.15.5 Quality and loss of pointing should be noted.
15'6 Leakage through arch: wthlhe effects of weather and water, the materiars of the arch generarydeteriorate' som'e water leaks through rnost arches. sr"[i.rr.#;;;;;;, .uur. problems.If the leakage is large, white stains can be observed r"ur;oirt, and even clear wet areas canbe seen. If leakage- is excessive, the arch g"r, O"*ug"a.15.7 Scour under arch foundation, fhi, can be-obse*.a 6V pushing-a long pole into the ground

Hjfii#""P$fftion 
of an arch u.iag.."ii:,ir" d"r. can be pushed ir,, th".J is-a

16 Bearings
r6.l

- ,=r!*+-=-:+. {i+--+€G

(v) Span or 
leck lot.nroperry seated on bearings.Damages to pedestars.(vi) Damaged or missing grease boxes and mi..tg pu.t i

(vii) other extaneous supports inadvertently left in place during construction or inserted later on.
Cleanliness of the area around bearings.

16'2 rnaddition to the above, there are some i,"p;"; points specific to the type of bearings
and these are given below:

16.3 Elastomeric bearings:
(i) Splitting, tearing or cracking of elastomer

16.4 Metal bearings
(i) Fallen cut segmental rollers
(i1) Corrosion

(iii) Problems in lubrication system.

(iv) Damages to pins, knuckles and sliding or rolling surfapes.
(v) Cracks and bends in meral parts.

16'4 Other types of bearings may include concrete roller bearings- pTFE bearings, pot bearings,
dish and knuckle bearings. Any damage to these or any malflrnction should be recorded.77. Restrainfs: on bridges in severe ear-thquake z.nes 0r on zub.nersibrs bridges, deck restraints a:e usualry
provided, to pre'r'enllhespan from falling off Tie iestuaints may be of the iollotLg rypes andeny darnage or
looseness should be recorded:



(iii) Special resrraining bearings.19 Expansion joints
I 8' I various types of expansion joints may be provid.ed. on bridges. Th9 ule provided and rocations for a particurarbridge should be ascertained from records. Physical *in[i.r'rrr,nrd be done to ensure that the record is

,o ^ 
r['hil:'.#ffx,,ffiT:'J ffr:T['j'j#'u#,r"n* *..rimes. sound;il;;;. prares or damage

18.2 F.or expansion joinl the followint foiri, ,*,oufa be inspecred:(i) Damage to the concrete-oi the superstrucil;;; of the dirt walr.t"'ffh?"tJ,JJ.*tt"tion in the joints-stones o. ott "r-alii, "*'rrop some of the parts

(iii)Loose or dannged fixtures and fastenings. This is a comnlon problem with bolts andsteel parts.

(iv)Damage or corrosion to metal parts of the joints.
(v) Darnages to rubber water seals-some joints have a water-seal to prevent water and debris from thedeckgetting into the joing stones rubbing on water-seals can puncture the same.*t'l'3f:fi;Lthe finger tvpe expansion joints nuy i"ro.* ;;;, debris can arrest rheir

(i) Large bolt or bolrs.

(ii) Concrete or R.C.C. Stoppers.

(ii) Loose or damaged fixtures and fasienings.
(iii)Posts loose at base: This is relevant when precast R.c.c. or p.c.c. or steel or timberposts are fittedinto holes in the concret" .,..r". *"_i"r+ 

-'-'": "
In addition, some points specific to the material of the parapet also need be considered.19.3 Steel parapets r I

(i) Damaged galvanizing or paint
(it) Corrosion

I9.4 Concrete parapets

(i) Cracking
(ii) Spalling of concrete-at corner posts and rails
(iii)conosion of reinforcement-especially at comer pcsts and rails and at locations ofspalled concrete
(iv)Poor Concrete and
(v) Vegetation and debris

19.5 Timber parapets
(i) Decay-especially at bases oi posts and at joints

8[T.:,,fiff'",
(iv) Vegetation and debris



19.6 N4asonry parapets
(i) serious cracks-Masonry cracks under vehicular impact and gets pushed outwards.Small cracks areusually not important.
(ii) Outward movement or bending of parapets
(iii)poor poinring

(iv)Deterioration of brick or stone in parapets2A.0 Wearing course and footpaths r-'-

20'I The road surface on a bridge-i.e.^the wearing course, can be of bituminous materials, concrete,steel or timber' If footpaths are of the same iaterials, the report 
"an- 

u" made for both together.otherwisg report on road and footpaths should be separate20'2 Bituniinous wearing course-where small movements are expected at expansion joints,bituminous wearing course can cover the gap at the joint. fn, ,*fue. often qacks or breaks up

(i) wearing course breiking up or lifting off the deck concrete_especiafly atexpansion joint and water_spouts.

(ii) cracked wearing course above buried joints-any damage to or exposure of thewater proofing 1uy"., if any, between the deci and wearing coat should benoted.
20.3 concrete wearing course: The follcwing points need attention:(i) Cracking of concrete: Any .*"tr which uegin in spaied areas of the superstructure .

could be serious.
Long span bridges especially cantilevers can deflec{ considerably and induce
cracks

(ii) Spalling of concrete (Sketch 47)

+ **=-=+# J,+D * ,-Exne@corgx[-rcd r"inOr.cg+ -:--- ,{*.":*--r-€j_ =#- --+*:.

8lH:ffi:t:urface ;" . rruu rton., or,n. *.,,** 
""*r, ;;1"r. l**

in tYre surface.

(vi)_fo1s of fr]nne in bituminous joints

20.4'steer *. i#:l'irTJ["%#:3 i.xTlh,, not encountered. However, the basic points as
for other wearing course remain the same. Points related to materials themselves should
also be given attention.

2l.O Utilities:
Utilities 

-like 
water p-ipe lines, electric cables, telephone cables, gas lines, etc., may be

providg$ 
91dr9 deck or under it. The following points need io be checiced: 

-

(i) Whether or not the utility is authorised
(ii) Whether any leakage is seen

(iii)Damage caused by leaking utilities
(iv)Damage caused to utilities themselves

Zl.l Electric poles: On some bridges near cities, electric street lights are provided. The fixing
arrangement may be in concrele pedestals, but holding down ii usually by bolts. The pedestali
also get damaged by vehicular impact. The poles, at times may gettbent. The lights may not
be functioning. The hotding down bolts may corrode and snaplThe conditioiof all ih"..
components should be noted and recorded.



22 Culverts
22) As the openings in the culverts are small, blockage by debris and vegetation is often found.At places' people *uy :ry. to impound *ur-r. by providing stone slabs or such otherobstructions in front 

"f ji: op.rmlr 1n it. upri..*- oi iL curverts. Unless rhese

:lifiHru i:'#ffi::{,ffi" '#;";;, the cuivert, ,,"lit.rv t" L"-a,-'"e.d, and
22'2 For curverts, the forowing points need to be inspected:(i) Debris, vegetation, etc. inside or near the culvert

(ii) Settlement of parts of the culverts.
(iii)scour at ends of culverts and at edges of aprons. usuafly there is silting on the u/s andscour on thed/s.

22'3 concrete culverts: For these, the following points should be inspected:(i) Cracking v t

(ii) Spaling
(iii) Corrosion of reinforcement
(iv)poor concrete.

22'4 culvert aprons: Like some bridges, some culverts.may-be provided with aprons, usually onthe d/s' !9o* may cause the a[rons to setfle at th9 eag"r. conciete or stone pitching maycrack and break up. Any damage to or loss ofmaterial fr-om ttre aprons should be recorded.

22'5 Headwalls: Embankment at the ends of the culverts is retained by headwalls. These wallsmay be in-masonry or in concrete. If the n"ua*utt, ,ilt;;;;,iil.a outward, the flow can
9*utt the wall as well as the embankment. It is, tlJr"r".e, necessary to check formovement of hqadwa{s, especially at the joint !-et-ween tne Uarrl aro*i;.;r;;:'+*----+*egna*J""cwIii=@to,J+.;ift-E{-6ili+6ffi 

ffi rt"r.ffi-.rffiffi F+-ffil.ffiins=inspected:
(i) For concrete headwalls, cracking, spalling, corrosion of reinforcement and poor

concrete.
(ii) For masonry headwalls, cracking poor pointing, and deterioration of bricks or stone.23,0 Miscellaneous

23'l Access: For any inspecfion or monitoring, easy and preferably oomfortable access to allparts of a bridge or culvert is necessary. The bridges should be inspeotable and maintainable
and access 

9-lavs 
a major role in thesetperations. It is for this ..** ,tut-r*Uif"- irrrp*f,

units specially developed for the purpose of detailed inspection a1e used these days. older
bridges may not have been provided *ith a"""s, arrangements. Newer bridges may have some
arrangement for access. where provided, the condition of the accegs ".;g";;;-.n*iJ u"
recorded' The problems encountered due to non-provision of access arrangement or inadequate

or hammer head is found to be without access for going inside the box, the same needs to be
recorded and brought to the notice of higher authorities.

23'2 Instrumentation: Some bridges under dirt"r, or some important long span bridges with
innovative l":ign may be provided with instrumentation for monitoiing'stresses,"etc. The
condition of the instrumentation provided and whether the same is fi.rictioning, -uy U"
noted, ii possible


