64 'Rehabilit_ation Method

“On the basis of the pn.li]ninary inspection on 100 bridges and detailed
investigation on 10 bndgx,s the following rehabilitation method may be selected in

‘SriLanka.
Rehabilitation Plan  }| Mcmber | Rehabilitation Method
‘Repair [ Conerete | Coating .
o ' | Injection of resin
Paiching
Steel .' Repainting .
| Addition of cover plate
Weep hole in lower ¢hord member
Expansion joint Replacement of members
Substructure | Riprap stoncs and gabion
Fillingof gap in stone p:er 'md abulment
‘ Revetment Rubble paving '
Strengthening . Concrele C Pressure bonding with Stecl'piales
' © -{ Additional prestressing :
Prepacked concrete lmmgw:lh 'uldlltonal
reinforcingbar -
Stee] : .} Concrete lining with rcmforcmgbftr
- Addition of . stringer
_Siabs | Replacement to concrete slabs
Bearing | _ Replacemcm to mbbcr bcarmg
Expansion joint - Replaccmcnt of C\p’illSlOl‘l jOllll
Drainage | E nlargcmcntofdram p:pcs ;
Substructure Concrete lining -
‘Additional piles with en]nrgcdp:le cap
New installation of  parapet
Functional Superstructure & | Wideningof car-ri:igc\v:’ay '
lmproycnmnt | Substruclurg Addition of sidewalk
<Reference> S - Guniting
o L - | Waterproofing of concrete slabs
Guniting with additional reinforcing bars
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Type of Rehabilitation . Repair of concrete members

Method of Rehabilitation  : Coating

— LRACK < 0. lam

T T e S ©UQETAIL AT
oo | TGP COAT
CRACLK | I Lavcayri
: | _rrineR
A (BASE ILPACHATOR}
« N ‘ .

[Procrcdurc]

- 1. Remove the oil, grease, loosc paruclcs from thc conc;ctc surfacc by means of g;rmdcr
or water blasting.
2: Allow the surface to dry arid apply the epoxy resin primer with'a ro!lcr

3. When the pnmcr is dncd apply - two layers of acryiurethane or polyurcthane resin
" paint. ' ' : : '

[Cautions]

1. Minimum dry film thickness of each layer of top coat shali be 30 microns and
standard unit apphcatlon shall be more than 9.12 kg/m?.

' [Condmons for Apphcaion]
L. Crack must not be progressive and havc the width of 0.2 mm or less.
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Type of Rehabifitation” . Repair of concrete members

Method of Rehabititation  : Injection of resin -

™..Epoxy resin; -
\

© Injection pipe

[Procedure) ‘ 3 o
L. Cean and dry the concrete surface around the crack into which the resin is to be -
injected. o RV _ L ‘ -

2. Seal the ¢racked surface and mark ittjection holes in an interval showh above.
3. Insert an injection pipe and scal the area around the pipe. _
4. Inject the epoxy resin. - Injection must begin with the lowest hole in he vertical -
plane and with the most distanced hole in the horizontal plane. : Cure at least. 24 -

~ houss. ' | .
5. Remove the injection pipe and seal the injected portion.
6. Remove the seal from the cracked surface. o

[Cautions] _ .

L. Epoxy resin material shall comply with the following requirements.
* Minimum compressive strength at 7 days . -+ 60N/mm?
* Flexural strength - - : R 40Nfmm?

2, injc'ct:ioh pressure shall not be mofc lhén 40psi (3kgﬂ’cmz)' .

[Conditions for Applicaion] ' R :
L. Cracks are not active and its surface width is wmore than 0.2 mm, but fess than 3.0 mm.

2. No water leak and no liquid rust,
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Type of Rehabilitation : Repair of concrete members

Method of Rehabilitation  : Patching

A,'5n01r

fNHiﬁl‘I‘r’{
v

-

SURFACE BONDING AGEKT. SURFACE

. . : REFAIR 1gmm,
. ClLmEraa . . A 1K .
| OOWEL BAR 'uf.':ﬁm ufmna _ : GWORTAR LIRS

' [Procedurc} :

L Chlp the damaged portion till the satisfactory concrcte is cxposed

- 2. When the reinforcing bar is exposed, remove concrelc for a lenglh of about 20 mm
after reinforcing bar. :

3. Remove rust from the rcmforcmg bar completely.

4, Apply the zinc-rich type primer to the remforcmg bar. _

5. Dry patched portions and apply the bonding agent (cpoxy resin, ctc.).

6. Apply mortar in tayers (¢ach 10 mn) with a trowel or a gloved hand.

7. C*irry out sutface fi mshmg

fCautions] _ _

‘1. When the void is rclatively small, inject ihe epoxy mortar. 1 it is refatively farge,
“use the polymer cement mortar, '

2. The stn,nglh of repair mortar nwst be 40N/mm?. :

i Mlmmum dry filn thlckncss of s!ccl primer sha!l be 40 mlcrons

[Conditions for Appllcaion] : -
1. Damages, such as honeycomb vond scparahon must not beprogresswe
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- Ty‘pe of Rehabititation : Repair of steel members _

Method of Rehabilitation  : Repainting

j' . DETAIL 'A"
43 - . e et
' ]M—_\c:*—_a/i _ L _ —-——w—-—-—ra.ln.m

= MIDOLC COAT

Cie—tor Coar

P

TSTEEL PLASE

- [Procedire] | , o ,
1. Completely remove rust, dust, dirt and debris, oil, grease and paint thatis about to be
‘separately. ' 5 : K :
2. Apply the primer with a brush. - :
3. After drying of the primer, apply the middie coat with a brush. | .
- 4 After drying of the middle coat, apply the top coat with a brush,- B

{Cautions) R o ‘ s

1. Where the environmental conditions are severe, use the polyurethane paint for both
middle and top coats. :

2. Use paints of different colors for each layer. | : .

3. For normal proteclive coating, minimum dry fifm thicnéss of each layer shall be as
follows: _ L S P - ' '
- *Prime; 60 microns . Moddle and Top: 30

~ [Conditions for Applicaion}
- L. Adequate load carrying capacity
2. Non-active coreosion
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Type of Rchébili!alioh ! Regpair of steel mentbers

Method of Rehabilitation  : Addition of cover plate

Before . . . | After.

N
N

' [Procedure]

1. Completely renove the paml rust, dm and debrls oif and grease.

: 2 Provide bolt position marks to the girder 1o be repaired and fo the cover plate
3. Fix the covey plate to the girder with high tension bolt,

4. Caer out repainting according to the procedurc descnbéd for repamlmg

[Cautions]
k. Mild steel to comply with 1354360,
2. High-tension bolt hole to coniply with BS4604.

3. High tension bolt to comply with BS4395 and the method to use the bolt to comply
: wnh 834604 : : :

[Condmons for Appllcalmn]

L. This method is applied when 1he existing glrder has a hole
2. Adcquatc load carrying capacnly



“Type of Rehabilitation  : Repair of steel members .

Method of Rehabilitation  : Weep holes on fower chord of truss

~ Before S0 v Afer

!

. i—- r*‘i
¥

mie

- Weep hole
! lole 20-25em, 3 cte

[Procedure] S _ S
1.Open 20 - 25 mmdia. holes in about 3 m pitch in the lower flange of lower chord of - -
truss by using a drill or gas. . : - a o
- 2.Completely remove the water, dirt and debris; separated paint and rust accumulated
in the tower chord of truss, Lo P . , :
3. Apply the primer around néw holes and to portions wheie-the paint is separated,

then apply middie and top coats over the primer.

[Cautions) _
1. For the procedure and cantions for painting refer to the item describing repainting,
Refer also to (he item describing repainting of stecl members, S

[Conditions for Application] = - L ; .
L. Water accumulated in the lower chord of truss as shown in the figurc above.
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Type of Rehabilitation : Repair of experision joint

“Method of Rehabilitation  : Replacement of members

{Procedure) . : : :

1. Remove members from the damaged expansion joint. - -
2. Carry out chipping of anchor bar embedded in concrefe and the concrete around
- anchor bar, o Lo ' S ' '
3. Set the steel angle (L50 x 50) and anchor bar and place concrete.

4. Inject the scalant. Carry out patching of asphalt concrete after clring.

[Cauli()ns] _ -
I. Take necessary mieasures 10 ensure the safely of (raffic during work, such as

providing of rubber cones or posting of a watch.

[Conditions fo_'r Application)



Type of Rehabititation * Repair of river bed protection

Method of Rehabilitation : Riprap stones and gabion

Aoy e

Gabion

" Riprap stones

[Pracedure] ._ - L
L. Drop riprap stones into portions which are scoured deeply.,
2. Install the wire mesh gabion on these portions.

[Cautions] -
I. Typical methods to protect the area around picr and abutient from scouring or
deepening of the river bed include the gabion, concrete lining, riprap, block, and dam, -
2. An alternative method is (o pface the concrete, - - '
3. For gabion, use the galvanized wire nef to S$1.8493.

{Conditions for Application] -
1. Scouring of pier or abutntent



Type of Rehabilitation ' Repair of revetment

Method of Rehabilitation  : Rubble paving

[Procedure)

1. Remove loose soil, rock and debris from the revctmcm.

2. Rcshapc the slope of revetment and ram the surface. _ 4 :

3. Install riprop stone r»gu!arly and scal paps with cement mortar from bottom to top.
- 4. Cure the mortar.

{Cautions)

:[Conditions for Application)
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- ' Type of Rehabilitation’ - chair of stone masonry picrs and abuiments

Mcthod of Rehabititation  : Filling of gaps

cemenl mortar

[Prdcedure} _ : S
1. Remove dirt and debris from gaps by water blastinig using fresh water.
2. Place spacer blocks or spacer rocks as required into portions with large gaps.

3. Fill gaps completely with cement mortar,
- 4. Carry out curing of the cement niortar,

{Cautions] o - _

1. When the existing wing wall of abutmen! docs nol have a weep hole, provide weep
hole newly. ' ' '

2. Filling mortar to be Class 8 or in a ratio of 1:2.

_ [Condiﬁous for Application] o - ‘ IR
‘1. Outllow of back-fill soil because of targe gap in storie inasonry piers or abutments



Type of Rehabilitation : Strengthening of concrete members

Mcthod of Rehabilitation : Steel plate pressure bonding -

Type A Type:B .

S N ﬁ_#%____T

jt" Anchm bol ! Spacer : _
: I o hpoxy resin _/ SN \ .

- Epoxy: resin ' - Stqel ?iate ™ L steel

- [Procedure]
L. Ciean the soffit with a power grinder.
- 2. Drill ahole in the stab and drive anchor bolt,
3. Clean the steel plate surface wnth awire brush.
Type A N
4. Drill holes for anchor bolt and injection pipe in the steel plate
5. Tnstall injection and air purge pnpes '
6. Fix steel plates, with a gap of 3-5 m, usmg a spacer by anchor Ijohs and scal the
surrounding area, - - : -
~ 7. Inject the epoxy résin. : :
8. Allow the epoxy resin to cure {nummum 24 houm) and carry out coating of sieel o
- plates.’ : = : :
“Type B
4. Drill a hole for anchor bolt in the steel plate
5. Carry out coating of concrete and stec plate surfaces with epoXy resin.
6. Pressure weld the steel plate to concrete by using L-shaped steel and anchor bolt.
7. After curing of ¢poxy resin, remove anchor bolt and L shapcd sleel and carry out
- coafing of lhe steel plate. : -

[Cautijons] _

- [Conditions for application)
1. Inadequate load carrying capacity.
2. Various active cracks due to beading moment or shear force



" ‘Type of Rehabilitation  : Strengthening of concréte members

‘Method of Rehabilitation  : Additional presiressing

" PC wires or strands Dxaghram

PC anchorage Laeral PC wires.or strands -

[Procedure)

1. Chip off concrete enough fora spacc ncccssary for arranguneni of PC stecl wire and
- anchor., : :
2, To ensure satlsfactory adhesion, carty out roughmg of lhc existing concrete surl‘ace
which is brought into contact with new concrete.
- 3. Fix additional reinforcing bar and dowe} bar together with anchor and sheath
4. Set the form and place concrete. : :
-5, Afler curing, remove the form and carry out pr»s(rcssmg when the concrcte has
reached the requited strength, '
6. Carry out groutmg of {hc sheath msndc

[Cautions)
1. The concrete strenglh must be more than that of cwstmg PC -
girder,

2. Install the graphite metal at !hc lower end of tho cross beam
A o ensure smooth reslrcssmg :
(1) Cross beam _ ‘ :
" {2) Set'so that the cross beam can shde (graph:te mcla!)
(3) PC steel wire

prn o

[Condilions for Applicalion]
1. Inadequate Joad carrying capacily -
2. Various acu\c cracks due to bendmg moment or shear force
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Type of Rehabilitation :Strcngthening of concrete members

Method of Rehabilitation  : Prepacked concrete lining with additional reinforcing bar

:5 .
© r
3 ‘ . N 3 C»
o ue ) ugum_n Sa
§r: :oncuu : -]
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T & gy
“aevtrioka ngassf - ‘ ]

Cir ROGUVIALOY

O LA

* {Procedure]
{.

Remove separated or ¢racked concrete hli the sound concrete is exposed. IF lhe :
reinforcing bar is rusted, Chlp off conc¢rete to a pomt 20 mm bchmd the remforcmg
bar. : .

- Remove rust and formgn material from the rcmforcmg bar with a wire brush and apply

the prime coat.

- If necessary, arrange addlt:onai remforcmg bars

. Set the form so that the concrete cover becomes 30 mm.

. Pack the space in the form with coarse aggregate,

. lnject the epoxy resin lnortar from the fower end of the form wlnlc applying the

pressure,

. After injection, carry ott curmg of the concrete and remove the form when the

concrete has seached the reqmred S{(ulglh

[Cautions)

l.
2,
3.
4,
s,

Use the high carly strength concrete.

The 28-day strenglh of concrete must be 30 N/mim®,

Minimum concrete cover must be 30 nm.

The prrmer misst be the zing-rich type primer complymg wnth BS4652
ang of epoxy resin must be l (resm) 3 (smca sand) by \\clght

e e

. L
2,

{Conditions for Appl ication]

Inadequate Joad carrying capa'uly :
Various active cracks duc to bending moment of shear force
- Inadequate concrete cover 1o reinforcing bars '



© Type of Rehabilitation : Strengthening of steel girderé

Method of Rehabilitation - : Concsete lining with reinforcing bar

3x25an dia.

' [Procedure] L : :
.. k. Chip off concrete from steel plate covered with plain concrcte and existing RC slab.
2. Clean rust, paint and dirt and debris from steef glfdcr:. :
3. Set the rubber bearing. : -
4. Assemble main and hoop remforuements with remf‘orcing bars of slabs. -
5. Set the form. ' '
6. Place the concretc (grade 3(},‘20) and allow it to cure. .

[Cautions]

[Cond:trons for apphcanon] e
- L. The substructure and foundation must have the smng(h cnough to carry the load of
steel girder \mh new lining, : - ' ‘
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Type of Rehabilitation : Strengthening of einforced concrete slabs

Method of Rehabititation : Addition of stringer

o fgent B E

}2}_ i R e

[nJecLlon p:pe]l S ”~

Before addition  After addition

[Procedurc] : :
1. Clean the soffit surf‘aoc (io whlch (hc uppcr flange of strmger contacis) of the
. -.concrete slabs with a power. grinder. - :
© 2. Fabricaté the stringer appropriate to the posmon and spaoe ang m;laﬂ it onto the
cross beam, - Be sure to secure a4 - 6 mm sp ace for rea.m injection between the slab
“and stringer upper ﬂange :
3. Set injection and air purge pipes and seal the area surroundmg the steel piatc and pipe.
4. Inject the epoxy resin through the injection pipe.- To avoid vibrati ion by teaf¥ic, close
~ the traffic till the cpoxy resin is completely cured. - T
5. Aﬁer curmg of the resin, c*irry out coalmg of steel mcmbers

{Cautions]
1. As a rule, the traffic nwst be complucly stoppcd for. . -
- this work, * If this is impossible. drive spacers in a 25 -
30 em interval between the stab soff t and stringer as
- shown in the figure left. ‘ -
2 Ailow thc €poxy resin to cure for minimum 24 hours

' [Conduuons for apphcauon]
L. Ixcess bending slrcss of deck slab is more lhan 20% of the al!owable sircss
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Type of Rehabilitation : Strengthening of superstructure

| Method of Rehabilitation : Replacement of buckle and corrugated places to reinforced
' concerete slab

FETT Ry S—

: ; HE "
([- " Buckle steel plale - | | ;_JH I‘Jf ’LL.,
. -lﬂhachtlxtyzx;1J11~ V. ‘ . : .
L : ' : ; -Cross beam .
N Dol e . L o . : co

Corrugated steel plate

~{Procedure]
1. Construct a detour road, * S
2. Remove carelully existing buckle piale or mrrugated steel phle as well as deck slabs
+on the plate to prevent damage (o the main girders.
3. Comp!etely remove paind, rust and dirt: and debris from thc area amund the uppe;
flange of main girder by a grinder and brush. ' : :
4.-If necessary, install a new cross bean. T P
5, Set the form. The form must ensure the conérete cover of 30 mm and must be strong L
“enough to achieve the required slab !h:cknesq and shape. '
6. Arrange reinforcing bars. :
7. Placc and cure the grade 3020 concruc

{Cautions]

1. The 28-day cube strength must be 30 N/mm?,

2. The reinforcing bars must be- h:gh y leld steel complymg
with BS54449 or equivalent. - :

3. External steel girders are often corroded by rainwater. It

is necessary for re-decking to artange dnp groovca al a
nmeof widening. . i

[Condlttons for apphcauon]

- L Existing buckle plate or corrugated steel piatc is su[‘lcnng excesswe damage.

- 2. The existing RSJ (rotled steel joist) must be strong cnough to carry the load of newly
: prowded RC slabs _
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Type of Refiabilitation :Strengthenihg of bearings

‘Method of Rehabilitation Replacement of bearings

Tyope A Type B
S P | —
B .
N N ‘__Eﬁ.f,-_-_dack
- Steel bracket T :
N

[Procedure) :

- 1. Provide Type A orB tcmpﬂrary support.

2. Set jacks of sufficient capacity and jack-up the girder for 1hc cqual amount. It is
essential that the girder is jacked up by opcratmg all jacks simultaneously to prevent
unexpected siress on the deck slab. : :

3. Replace the damaged bearing with & ncw mbber bearmg

4. Lower the girder evenly.:

- 5. Remove thc jack, then lhe support

[Cautions)

[. Use Type A support when the height from the girder soffit to the local ground level is
S mor less and the local ground Is strong enough or when there is the footing to carry
the support. S

2. In other cases, fix the steel bracket to the pler wnlh anchor boils

- [Conditions for application] : :
}. There is no bearing or lhe‘bc_’.arin‘g, if any, does not function. :
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~ Type of Rehabilitation - 1 Strengthening of expansion joint

Method of Rehabilitation  : Replacement of expansion joint

{Procedure] _ - _

1. Remove asphalt pavement from the damaged expansion joint, :
2. Completely remove damaged expansion joint and anchor bar.

3. Completely remove loose concrete and dirt and debris,

4. Set anew expaision joint and set the form.

5. Place the concrete. Lo .

6. Fill the sealant and carry out asphalt pavement,

{Cautions]
1. Steel member to comply with SLS73. :
2. For filler, bitumen impregnated felf elastometer muyst be used.

[C(mdil'ioils't’ofr épplicalionl - . _ R ,
1. Critical defects such as water leakage, abnormal noise, different level of expansion
joints . < : -

6-24



Type of Rehabilitation  : Steengthening of drain

Method of Rehabilitation - Entargement of drain pipes -

g e s

. Tied reinforcemeent bar.

: [Pfocedu re] -

_ 'I‘ypé A:

1. When the sidewalk section is made from precast concrete panels, yemove them. - For
sidewalk section made from cast in-situ concrete, carry out chipping. - '

(2.Setnew drainpipes. -
- 3. Set graling made from reinforcing bars or others.

' _Typc’ B

L. Chip ofT concrete from the positi011 concermned by aconcrete breaker.: ©

- 2. Remove dirt and debris and set the PVC or steel pipe.

‘3. Fill 2 space around drain pipe with conciete or mortar.

4. Set the grating,

[Cautions] . | : | L
‘L. When existing reinforcing bar need be ‘cut for chipping of the conerete, provide new

reinforcing bars around this place, as shown above.

[Conditions for application) e _ :
1. Drain hole is small causing flooding of the bridge road surface immediately after rain.
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Type of Rehabilitation Strengthening of substructure

Method of Rehabilitation  : Concrete lining -

: f‘“;if”“T LODETION AL KEnkn
A o] : ¥ QIN <300 ar¢ B
- — % . . Vo
I 1= . CONCRETC YO . g
I- . ! b OEWOLISKER | 0
LONQITUDING : ] -
caAcK e - J- _EOMEAZTE x
EXPOSLY LA Al x
REBAA :
Ny INAGEOUATE AHCHON sAR
Yo . €OVER 18 DIA. - 300 arc !
R . . :
N A_RuaT itV
e “FriuEr .
— o
_ [Procedure]

1. Chip off any separated or Ioosuled ooncrctc as w cll as 0|l gréase, and dirt and debrls
Remove laitance by water blasting Rougjun the concrele surface which is brought
info contact with new lining, - :
2. Drill 20 mm dia. holes i inaldem interval.
‘3. Insert 16 mum dowel bar into a hole and fix it with non-shnnk grout.

4. Fix 10 mm hoop bars in a 30 cm pitch around the 16 mm dowel bar by using llc wire,
5. Set the firm form to secure the minimuin concrete cover of 60 mim.-

6. Place the coicrete and carry out curing.

7. Remove the forl when the concrete reaches the reqmred slrcngth

[Cautions}

1. Use normal Poriland ceinent.

2. The cement amount must bé 300 kg/m3. ,

3, The 28 day slrulgth of concrete must be 30 N/mm2,

(Conditions for application] -
1. Concrete cover is not sufficient.
2. Reinforcing bar is exposed.
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" Type of Rehabilitation ~ : Strengthening of foundation

Method of Rehabilitation : Additional pites with enlarped pile cap

“r,;« Enlarged pile ca'p"

!

Bored cast in.situ pile
or steel pipe

(Procedure] : : : '

[: To drive additional plles during cnlargmg the p:!c cap, construcl thc coflerdam with -
sheet piles or embankment, :

2. Drive additional new pifes i specificd posnlmn

- 3. Carry out treaiment of pile top. : :

4. Chip off old pile caps in contact with new pite caps and CXpose remforcmg bars

- 5. F Fect the form and place conerete in lhc extended foolmg ' :

[Caullons]
L. There is alternative method of prysiressmg 1o obtain nore perfect pile caps.

: [Conchtlons for appllcauon] : : ' L
i. Propressive settlement of the substructure due to lllSllﬂlCiellt load capacity of existing
footing. : : -
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| :T—ypc of Rehabilitation : Steengthening of abutment

Method of Rehabilitation  : New installation of parapet

[Procedure} B o

J. Remove soil from the portion of approdch road, which is behind the abutntent and
over the main girder and necessary for this work, and clean this portion completely. -

2. Catey out roughing of the existing abutment top surface which is brought into contact

- with new concrete. . At the same lime, carry out chipping to expose reinforcing bars. .

3. Bind or weld {according to the electric arc method) reinforcing bars of new parapet
wall to exposed reinforcing bars, - . o a

4. Set the form, place concrete (Grade 30/20), and carry out curing,
5. Caury out back-filting while performing the required compaction,

{Cautions] |

‘[Conditions for application]) e L
1. Rainwaler enters this section to cause damage to the bearing, due to lack of parapet

wall in the rear of the main girders on the abutment and because back-fill is made
using soil. ' : '
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“Type of Rehabilitation . * * Functional improvemeit

- Method of Rehabilitation : Widening of carriageway

Existing ~ ° wideaing
ST T 30 to S0cm gap. for pourmg _
high early ::chnpth concrote -

T w“*ﬂmfﬁ"%

Borod cast in s:lu piles or steel pllox-

fde N
- "“‘*5‘

S X

“ {Procedure]
LIf necessary, construct the dctour route and temporary coﬂ"erdam
2. Drive additional pifes into the specified position. To minimize 1hc effect on emslmg
piles, either cast-in-place or steel pifes muist be used '
3, Carry out the required substructure work. I 1he joint surface of ngw: and old
- concrete, carry out chipping of old: concrete till rcinforcmg bar is e\poscd ‘Set the
 required number of dowel bars. - _
4. Carry out the required supers(rucwn, work.: The new supcrslruclurc should be the o
same in type as the enisting onc.  Provide a gap of 30 - 50 cm as shown above
betiveen new and old superstractures.
5. Fill the gp with high carly - stn.ngth coticrete mntammg cxpanswc admwlure and
- allow the concrete to cure.
6. When the superstructure concrete reaches the reqmred sln,ngth carry otit asphalt
concrete pavement of the carriageway.

{Cautions)

1. To avoid : harmfi) vubrallon dmmg placement of superstruclure and subslrucmrc
_concrete, dtrect the trafﬁc tothe dn.tour route and closc the lraﬂlc !hrough Ihe eus!mg
bridge. : . P

* [Conditions for application] | |
- 1. The carriageway width of existing bridge is insufficient. .
2. The existing substructure is not strong enough to carry the expanded superstructure.



- Type of Rehabilitation  : Functionat improvement

Method of Rehabilitation : Addition of sidewalk

BEXFrORE AFTER
AEHABIITATION RERABH, ITATION

. : Tapoinionay
tuidfing 0 LOEwaL

Cankiagrmar

3TeEL Py
AL LA

[l’rocedurc] . R
l Drive pile i into the specﬂ"ed position. ‘To minimize the cﬂcct on existing piles, either
- cast-in-place or steel piles must be used. - P S
2. Carry out construction of the 1equired subslruclure b _
- 3. When the substructure concrete reaches the rcqumd strength carr} out construction
of the required superstructurc ‘ :

{Cautions]

' [Condmons for appl:cahon]
L. The existing bridge has no SIdewalk o
2. The existing substructure is not strong cnough to carry thu superstmcture of a new
pedcsman crossmg bridge. : :
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Type ‘of Rehabilitation : Repair of concrete members o : '<Refereme>

Method of Rehabilitation - : Guniting

" S0~30mm, MINtRYM

il

P . . e e ! ' Y

|10 2¢ newoves e
CARSOKAYION DEPTH _)IO mm.

{Procedure] - : - . o

[. Remove loose particles from the concrete surface mechanically.  If the ‘surface
carbonation depth is 10 mm or more, remove the damaged portion. o

2. Wel the concrete with fresh water. R

3. Keep the surface in the dry condition during guniting,

4. Carry out guniting tightty and evenly under sufficient pressure, o :

5. Guniting must be made in two layers separately. Before gumiting of a new layer,

wash the previous layer with water, ‘ - o

' [Cautions] _ .
1. Crack width must be 0.2 mm or Jess.
- 2. Conerete cover of reinforcing bars is insufficient.
3. The gunite strength must be 300 kg/om?
4. The gunite thickness must be 30 - 50 mm.
- 5. Allow gunite to cure for minimum 3 days.
6. Addition of water/cement ratio.

~ [Conditions for application] |
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" Type of Rehabilitation

Method of Rehabilitation

S—

: Repair of concrete members

- Waterproofing

- <Reference>

C_EMIOROPRENE ARUSEER Tvee

CHUOROPAENE AUSIER TYr( :
WATER PROOF MEMBRANE 41501

AOHESIVE uool

CHLORGPALKE Ruu(! ee_
ADHESIVE {200)

_CHLORDPRENE RUBBER reE !
WATER PROOF MEMBAMREITS0)

‘_[_‘Wr—ﬁum‘" “"MW'

_CORCRETE DECK
SLAD

T HOTE: FIGURE N A SHOWS STANODARO UNIT RUBBER  SOLVENT CORTEMT [g/mit.
STARDARD rmcchss OF WATER PROOF LAYER 15 0-R oo 1 3 mm.

[Proccdure] :

L. Remove the aSphall pavemcnt

2. Clean the slab surface with a grinder.

3. Lay niortar of I (coment) : 4 (sand) ratio with ametal trowcl

4. Lay two layers of chloroprenc rubber 1y pe adhesive, then two Iaycra of chlorop rene
fubber type water proof membrane.

5. Allow each layer to cure for minimum 2 hours

6. Lay the new asphai(

{Cautions}

1. The shearing strength must be 1.5 kg/ch of mor¢ af 20 °C.
2. T he shearing elongation must be 1.0% or more at 20 °C.

3. The adhesive strength must be 6 kg/em2 or more at 20 °C.

[Conditious for appllcauon]
1. Water stain, water leakage or frce Inm are obscrved at lhc slab softit.
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- Type of Rehabilitation !:Slrcriglhcningof concretemembers  © ° <Reference

Method of Rehabilitation : Guniting with additional reinforcingbars

: ) -___IH HOT VX :
e O et *‘::xr*,@:‘::i .
e ~ o

: > pe— = . . LT ‘ 2 .
: ; : . : \ : i \ | AOOITION AL,
R.C. SLag : : =l . ) ; T Acoan
: . : .. EXPOSED Ya w ) . : : UIF REQUIAED!
. i : RERAR: 3¢ g
J w‘ : D=t
FUAKING & <@ 3 _GURITE
EXPOSED RCGAR | 3% 9 :
. : Wiy =
2 o
x5 Q0

{Procedure) : : : :
1. Chip off separated or loosé and damaged concrete till the sound concrete is exposed.
I the reinforcing bar is rusted, chip off concrete ta a point 20 mm in the rear of
- reinforcingbar, T . '
- 2. Cleanthe exposed reinforcingbar surface with a wire brush.
- 3. In 2 hours after cleaningof reinforcingbars, carry out
prime coating. : S
4. Arrange additional reinforcing bars, _ _
5. Wet concrete with fresh water, Bt the concrete surface must be dry when guniting
- isto be started. o o
6. Spray moitar with sufficient pressure to ensure tight and even cover. :
- ‘Spray must be made in two or more layers separately.  Before application of the
next layer, wash the previous layer surface with watér. '
7. Allow gunite to cure for minimum 3 days under water spray.

- [Cautions] o _ -
“1. Normal Portland cement must be used. _ s
2. The 28-day 'sttength‘ofconcrétc must be 300 kgt/em?.
3. Minimum concrete cover of reinforcingbar must be 30 mm,

[Conditions for application]
- L. Inadequate load carrying capacity -

6-33






- CHAPTER? BRIDGEMAINTENANCFAN_I)MANAGEMEN"ISYSTEM :

{n this chapter 7 the system will be discussed and recommended, while other chapters

described the technical aspects.
Chapter 17 of Main Text deals the details of system. Therefare this chapter will

describe a outline 'only.
7.1 ' Basic Plan of P;opdscd I\'faintcnallcc and Management Sysic‘m
71] New Sysh_:tﬁ Of.Bridge Mainfenance and Managémeht‘_ Activities

"(A): Dlllies and Re_sponsi'bililies

'M'aihtcnarlée Center | * Plannmg of Mamlenancc & Mﬂnagemeut Plan
Sopem Management & Coordination of the above
N . Keeping of Standards, Specifications & Design
" Documents
. v Preparation of Bridge lnventory
"+ Preliminary Inspection
- * Detailed Defect Survey
. Collectmg & keeping of Bndge lnemry &
[nspcctlon Form-
. P!anmng & Superv;suon of Rchablhtauon Works

] Maintenance Section : _
. Prepamuon of !nvmtory & lnspeoﬁon Form
“with MC above

* Periodical Maintenance & Minor Repairs
* Preparation of Rehabilitation Records

(B) Systems and Work tems of Maintenance & Management
[~ Inspection

- Maintenance & Management —}— Mainteiiance

L Rehabititation
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(1) Inspection
Target ' -Number

1) Preliminary Inspection (Visual inspection with 4,430 bridges
preparation of bridge inventory and Inspection
forms (w/photos) ‘up to year 2010 if possible as
_soon as possible.

; 2) Delatlecl Inspection

‘More careful inspcclion of specific defects,

3) Dcl'uicd Sun ey (Detailed Structural Inv esugahon) j | about 440 bridges
. up to year 20]0

(2} Maintenance
' Penod:cal or dally mamlcn'mcc work including mmor rcp:nr

. Clcwnug ----- smdmermem oL Road surfaa, draungt,, piers and ‘abutments
: - top, z_amund bearings, grasses on main glrdcrs,
graSscs m water course, ele.

* Paventent ---------.. emenenan Polholcs patching, pw;mcnt rcplacement

¢ Minor repair-----so-ceecenene Rep[accment of dazmgod railing, c*qmnsnon
' joints, patch pamt or rcpamtmg

- (3} Rchablhtation (to be c}\ccuted as contract b'isc)

Major rcpalr (Rcmedy)

S‘[rcngthenmg | |
l-unchonal 1mpr9vc'mc‘nt ------ Wideniné carriagé\éay and Sidéw_alk adding

(C) New Proposed ()rganiza!ion

- l Set up Mamtenancc Ccnter al RDA (posslb!y under Lngmeermg Scrwces.
Dmsxon)

_ng;sonncl
{Maintenance Center)
Chicf Engincet

Engineer C2

S 72



Technical Officer - 3 |

Draftsman _ !

Cierk I

‘Operalor for

Inspection Vehicle | |
Record Keeper =l Total cost 2 mil. Rs./year

. (Each Provincial Office) -

Engineer 9 | ‘
Technical Officer "9 Total cos{ 4 mii; Rs./year
- Lquipment

(Maintenance Center at Colombo)
Bridge lnspection Vehicle

Tadano BT-100 = 12,000 Thousand Rs,

- Ditto Freight 166G  Thousand Rs.

~ Inspection Tools for detailed investigation

-2,

L

2.

~ Ulteasoriic Stecl o
thickness imcter 100 Thousand Rs.
Ulirasonic _

~ hardness meler 100 Thousand Rs.

: 'Schi'nidlhe_mimcrctc. 100 Thousand Rs_
Total cost 13,3000 Thoi:sénd Rs.

Set up Maintenance '!eam consisting of' | Engncer and | chhmcal officer at
each Prowncnaf office.

- j___[gulies

Visual mspccuon and prepasing bndgc mvcnlory and mspectlon for:m for
4,430 bridges. o

Minor repair on defects by RDA’s own works.
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