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Brldge Clrcular No 16

The DIVISIOna| Rallway Manager (Engg) . . o S S
N.E.Railway, | PRI A ey
Izzatnagar Lucknow Varanasr ‘ : ' I B

The Chief Workshop Manager/Brldge ;
N.E. Rallway o '
Gorakhpur-.

Sub Inspectmn of Road Over Brldges

At present, there are 51 nos ROBs in N E Rallway and 54 nos new ROBs are

- sanctioned. for construction. Therefore, itis very necessary that these assets
, shs’uld be lnspected ina pIanned manner and as per the guide lines of IRBM

so that thur maintenance and rehablhtatlon are planned accordingly. To
streamline the regular mspectlon general ngdelmes are as under:

1.1

. 1.2

, .Inepectlon

By Assustant Dw:s:onal Engineer: - - :
As per Dara 102 of Indlan Railways Bridge Manual the Ass:stant

Englneer shall lnspect every Road.over brldge in hrs ]urlsdlctlon once a =
year after monsoon.’

By Sectlon Engmeer/Junlor Englneer Brldge

As per para 107 of Indian Railways Bridge Manual, the Sectlon .
anmeer/Junlor Engineer Bridge shall inspect Superstrueture including -
bearings of all Steel girders of span 12.2 m and above, RCC, PSC and

: composrte girder brldges once in five years on planned basis.

1.3 By ..,ectlon Englneer/Jumor Engmeer, Permanent Way & Works

2.2

per para 117 of Indian Railways Bridge Manuai Section
Enqmeer/Jumor Engineer, Permanent Way or Works shall mspect every
bridge - inciuding ROB/RUB in hrs section once a year dunng prescrlbed
months prior to monscon. : ‘
Types of mspectlon

Routme Inspectlon It is the penodlc exammatlon of the general_
condltlons of the structure and in particular . the prestressed

components of the bridges. .

Deta'il'e:d inspectibn: This is a more intensive, and thorough
inspection than the routine inspection. Al parts must be closely
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fac1l|tate this mspectlon

2.3 SpeC|aI Inspectlon' SpeCIal |nspect|ons are to be done in the event
of unusual occurrence such as selsmlc aCthlty, acudents ‘etc. '

GUIDELINES FOR INSPECTION'

3.1 Sequence of Inspectlon' Inspection should follow a predetermmed

manner SO as to minimize the possibility -of any: brldge component
bemg overlooked The sequence may be as follows - -

bearings, Superstructure including soffit of ‘the’ deck Dralnage,

- Parapets, ExpanSIon ]omts etc

3.2 Means of Access- In order to have. an’ efﬁcuent mspectlon, it is

o should also ensure safety of inspecting officials.

~ 3.3 Signs of deterloratlon in concrete structure' Thei ,reas'ons’ for

deterloratlon are- either phyS|cal or chemical process, which cause
visible signs - of damage Followmg signs of deterioration may,
therefore be looked into whlle mspectlng the bridge:

’3 3.1 Texture or colour of concrete Concrete surface may |nd|cate the
p055|b|l|ty of a chemical attack. Rust stains may indicate the corrosron

" of relnforcement/prestressmg steel.

3.3.2 Crackmg Cracks can be classified accordmg to’ the prlmary cause as
’ follows -

Cracks in fresh concrete, Thermal cracks, Shrlnkage cracks Durabillty

constructlon differential settlement of structure etc.

3.3. 2 1 Structural and non- structural cracks: Cracks caused by loadmg
" and- other cracks mentloned above are structural cracks, which may
lead. to failure. While ¢racks in fresh concrete, thermal cracks,
shrinkage. cracks and durability cracks are non- _structural cracks that
may -not ‘have immediate effect on the load carrying capacity: of the

structure but. will have influence on»the durability of the structure .

leadmg to. fallure before the: deSIgn llfe

“examined and if necessary, }vspé’cial_;‘ie'qul‘pment Shou_ld, ".be’?_us’ed‘ to B

Foundatlon Abutments, ng/Return walls, Plers, Bed blocks and .

" essential to have access to- all elements of the bridge structure. The
‘means of access should not only ensure convenlence of mspectlon but

cracks, Cracks -caused by loading and other cracks due to faulty'




3 3 4 Delammatlon Delammat|on is separatlon along a plane parallel to'f:’ﬂ e
the surface of the concrete ‘ o :

‘_“3 3 5 Scallng It is gradual and contmumg loss of mortar and aggregate . »‘

o OVEI’ an area

3.3. 6 Rust Streaks Presence of rust/stam marks on S|de surface and‘
‘bottom: surface of prestressed concrete girders, closely.. followmg the - .
. pre- stressing cable profile |nd|cates corrosion. of prestressing cable and Lo

should be conS|dered as a serious threat to the structure

3.3.7 Erosmn Mechanlcal actlon caused due to usage weather and water

3. 3.8 Dampness Dampness is an |nd|cat|on of |mproper dralnage It may.’ "

be due to blockage of dramage spouts.

3.3.9 Leachmg Leachmg is the accumulatlon of- salts or I|me deposms: '
(whlte in. colour) on the concrete surface These indicate porous or' -

cracked concrete

3.3.10 Loss of camber' The camber of prestressed concrete girders should §

“be recorded and compared with the- prewously recorded values.
3.3. 11 Faults in desrgn materlal and workmanshlp

3.4 Locatlon to. be speC|aIIy Iooked for defects:

'Table below l|sts out the sallent defects Wthh should be specnally' ',

" looked  for durmg |nspect|on of various elements of concrete

2

.superstructure -

ST ‘LOOK' | B
Sl - AT | ' ~ FOR -
No. B e o

1 ‘All over | e General - condition  of - structure ‘and

prestressed components in particular.
¢ Condition of concrete. - o
e Cracks. '
¢ Corrosion signs.

« Scaling of concrete.

« Spalling of concrete.

« Efflorescence.

« Condition of construction joints.




3 3 2 2 Recordmg of cracks

Whenever cracks are notlced the followmg should be re‘_

3 “(l) Locatlon

:-.(u) Wldth depth and Iength of crack

: (m) Type and pattern of crack vuz Iongltudlnal transverse dlagonal

vertlcal and random or map cracklng -

; (IV) Whether actlve or dormant and

(v) Behawour under live Ioad

- Whlle reportmg the presence of cracks the detalls should be descrlbed

by sketches and photographs.

3.3.2.3 Crack pattern' When concrete is cracked crack pattern can be‘
quite lnformatlve It is glven below '

Crack

Possible cause

Structural element. ,Locat|on _
S B pattern/Dir
. | ection
Soffit_ of slab or | End of span’ Longitudinal | e Bursting stress v
.'glrder RS o e Lack of anchorage
block reinforcement
e Alkali-silica reaction |
SV , in"concrete :
Mid span Longitudinal’| e Alkali-silica - reaction"
L in concrete o
‘ : e Broken tendons
Transverse | e Loss of prestress
o 1 - - ~_Excess of live load
Web . End of span ‘Diagonal e Shear stress -
L e : ' o Loss of prestress
| Web(Cantilever/ = | Over support Vertical ~ | e Loss of prestress
-Continuous ' ‘ ‘ o
{ girders) = .
Top flange(I-girder | Mid span - | Transverse | e Differential shrinkage
or Box girder) - : e e .
o ' Over support Longitudinal | e Alkali-silica reaction
S S - in concrete S
| « Broken tendons
Transverse | o Differential shrinkage

e Loss of prestress

e Excess of live load




"~ 3.5

ok ”(‘i) Hardenlng/cracklnga. in' case of bltumen_

e flller

|Gy Spllttlng, OX|dat|on',"’"‘creep,: g
bulging case of elastomerlc Sealmg”\”f
'material; - i

e Condition  of slldlng plates—- check for
‘corrosion, damage of. welds etc AT

| “» Debris in joints:

K Allgnment checkmg

| o Distortion.

13

Bearing:
| General " for |-
all . type " of

bearings

e Check whether the bearing is free to|.
‘move/rotate - in dlfferent directions:- as|

- envisaged in deSIgn : : : R

e Check whether the bearlngs are fully and |

evenly seated.

_. Check whether all the bearmgs are at same |

level.
« Physical condition.

~ e Cleanliness.

130

Metallic

‘bearings ©

,.. Rustlng/‘corrosllon
e Unusual tilting of rollers.

« Rollers jumping off the guldes ‘
e Condition.- - of =~ grease, - when . last|
greased/whether needs replacement

e Condition of anchor bolts, whether in posmon

~-and not loose

13(10)

Elastomeric
bearings

« Flattening.

. Spllttlng/tearmg

e Bulging.

¢ Oxidation.

+ Non uniform thlckness other than that Wthl’l,'

R may be the result of normal rotation. _
e Displacement . (longitudinal or lateral) from :

orlgmal posutlon

Inspéctibn Tools:

~Tools normally required for visual inspection are as under: -

_Sl. No. Item

1. -~ . | Clip Boards chalks markers etc.

2 | Tapes. :

3 ‘Feeler gauge - :

4 Straight edge, plumb bob sp|r|t level
15 Thermometer. -
16 .| Inspection mirror.

7 ' 'Magnifying glass.

’flatte n"rng a nd"-f BT O




o

137 [Top  and|

in box girder | Spalling/scaling. ,
v " | eCorrosion signs.
' : * Drainage. '

- |Anchorage | Cracks, - . 7

| Zone (at both | eRusting. .+ = S

_jends) | «Condition of cable end sealing.

-_-Cra‘:C‘kS;" P Y

- | bottom - of | Delamination.

| deckslab . - »"'-,?B'ﬁOC’kl'.hQ:O_f-:d.ra‘m,age-f e
1 T *» Worn out wearing coat (once in 5 years).

» Damage by abrasive action of ballast (once in |
5 years). - ‘ S s

~* Seepage.

~* Corrosion signs.

~ » Leaching.

* Scalihg. o : | =

» Damage due to accident or an ‘other causes. |

'« Whether the seating of girder over bearing is

upport point A
| of bearings ‘uniform. R |
. : » Condition of anchor bolts, if any.. _
o4Spalling/crushing/‘cracking' ‘around bearing
support : S
* (Bottom of girder immedia
Should also be inspected fo
Top " and * Spalling/scaling. S :
bottom * Rust streak along reinforcement/cable. |
flange of 1I-| e Cracks. . ' L

girder - _ T |
Bottom slab | Cracks I

tely above “‘beairih‘g ‘
r such effects_[

| *Cracks. =~
- Corrosion signs.
¢ Cracks of junction.
* Diagonal cracks at corners, c :
» Diagonal/vertical cracks around opéning.
e » Conditions of diaphragm opening. - ‘
9 [Junction of | e Separation,
' slab and ' )
girder-in case
' of I-girders - .
10 | Drainage . » Clogging.
' spouts * Physical condition; .
e Adequacy of projection of spout on the
. underside L '

11 Joints ~ - in| e Cracks. o
: - | segmental * Physical appearance.
- | construction | e Corrosion si ns.

12 [Expansion | e Check whether the expansion joint is free to

| joints ..expand and contract,

« Condition of sealing material. o

Webs

Diaphragms




Pocket knife “wire brush.

8
9. Inspection cum-chipping hammer
110  Calipers,
11 Chisel.
12 | Torch light. : :
13- | Screw drivers, pliers, hammer torque wrench
14 _| Helmet, safety belt. :
115 | Piano wire with clamps and welghts
16 Microscope. - :
117 Camera. v
18 Crack meter. '
19 Binocular.

4 Inspection Report:

4.1.

4.2,

Routine lnspectlon Observatlon of general inspection should be
recorded in the Brldge Inspectlon Register as is being done as per
'para 1101 and annexure 11/3 of IR Bndge Manual.

‘ Detalled Inspectlon Observation of detailed lnspectlon should be "

recorded. in a separate. register called “Register for detailed -
inspection for. Road Over Bridge.”

(For detailed in's'pection, maintenance and rehabilitation, refer to'RDSO
report No. BS-48: Guidelines for inspection, maintenance and
rehabilitation of concrete bridges) -

DlStl’lbuthn
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(MS Kutlyal)
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Chief, Bridge Englneer

,(’/
Secretary to PCE for kind mformatlon of PCE

' CAO/Con for kind information.

CGE, CTE, CE/TMC & CPDE for lnformatlon

Dy CE/Br/HQ, Dy CE/Track, Dy CE/P & D, Dy CE/TP, Dy CE/TMS,

Dy CE/TMC ,Dy CE/G ,Dy CE/LC & ROB and Dy. CE/GA for

, mformatlon




