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MAIN WORK_ITEMS

1. ONE WAY TRAFFIC DURING REHABILITATION WORK.

2. REPLACEMENT OF STEEL BUCKLE PLATE TO R.C. SLAB.
I} DEMOLITION OF STEEL BUCKLE PLATE.
1) REMOVAL OF EXISTING BEAMS.

i) REMOVAL OF ALL THE CORRODED MATERIALS BY WET GRIT
BLASTING. (REFER TO STD. DWG. MR-D-25)

V) INSTALLATION OF SHEAR CONNECTOR ON TOP FLANGE.

LEGEND CF REHABILITATION WORK V) RAISING BRIDGE SEAT UP TO SPECIFIC ELEVATION.

CONGRETE | EROXY INVECTION t V) INSTALLATION OF STEEL BEARING (REFER TO STD. DWG.
PROTECTIVE COATING A MR-D-27, TYPE A) AND REPAINTING BEAMS WITH END
PATCHING ® CROSS BEAMS. (REFER TO STD. DWG. MR-D-25)
GUNITING — VIi) CONSTRUCTION OF R.C. CONCRETE SLAE WITH 65mm HOT
WATERPROOF LA‘I’ER J L . MIX
AR SRR o ” -
STEEL ‘PLATE BONDING e VII} INSTALLATION OF HANDRAIL AND EXPANSION JOINTS.
CONCRETE. LINWG (A) (REFER TO STD. DWG. MR-D-27, TYPE A)

STEEL HEPAINTING — 3. PARTIAL CONCRETE LINING FOR BOTH ABUTMENTS. (REFER TO
CONCRETE LINING ) STD. DWG. MR-D-24, TYPE B)
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1. INSTALLATION AND REMOVAL OF TEMPORARY DETOUR ROAD WITH
3 NOS. 1.5m DIAMETER R.C. PIPE CULVERT, {REFER TO STD.

DWG. MR-D-29, TYPE B}

1) DEMOLITION OF STEEL BUCKLE PLATE.
1y REMOVAL OF EXISTING BEAMS.

iff)y REMOVAL OF ALL THE CORRODED MATERIALS BY WET GRIT

BLASTING. (REFER TO STD. DWG. MR-D-25)

V) RAISING BRIDGE SEAT UP TO SPECIFIC ELEVATION.

V) INSTALLATION OF STEEL BEARING (REFER TO STD. DWG.
MR-D-27, TYPE 'A) AND REPAINTING GIRDER WITH END
CROSS BEAMS. (REFER TO STD. DWG. MR-D-25)

Vi) CONSTRUCTION OF R.C. CONCRETE SLAB WITH 85mm

_ THICKNESS OF HOT MIX.
Vi) INSTALLATION OF ‘HANDRAIL.

VIif): INSTALLATION OF E)(PANSION JOINTS. (REFER TO 8TO.

DWG. MR-D-27, TYPE A)

MR-D-24, TYPE B)

2, REPLACEMENT QF STEEL BUCKLE PLATE TO R.C. SLAR.

LEGEND OF REHABILITATION WORK
CONCRETE | EPOXY INJECTION 1
PROTECTIVE COATING )
PATCHING x
GUNITING E=R
WATERPROOF LAYER Pt
PREPACKED CONCRETE LINIKG
WITH ADDITIONAL REBAR B
STEEL PLATE BONDING [
CONGRETE LINING (A)
- e BTy
TEREL HEPAINTIRG ] ==
CONCRETE LINING EET

3. CONCRETE LINING OF UPSTAND PILES. (REFER TO STD. DWG.

AOTATIONAL EHO
I CROSS srANB

m im [ im 2m

Pr—— e
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- MAIN WORK ITEMS

; : 1. |NSTALLATION AND REMOVAL OF SCAFFOLDING. {REFER TO STD.
LEGEND OF REHABILITATION WORK _ DWG. MR-D-29, TYPE B)

2. GLIN!TIN_G WITH ADDITIONAL REBARS AT ALL DECK SLAB SOFFITS.

. CONCRETE | EPOXY INJECTION { N
FROM_TAPAH TO TANAH RATA PROTECTIVE COATING - -(FIE:FEH. TO STD. DWG. MR-D-23)
PATCHING ¥ 3. PROVISION OF CROSSBEAMS TO THE MAIN STEEL BEAM.
GUNITING EEFw
Lifuiin]

(SPAN -2)
WATERPROOF LAYER . i :
EREPACKED, CORCRETE LINING 4. REPAINTING OF ALL STEEL MEMBERS AFTER REMOVAL OF
W CORRODED MATERIALS BY GRIT BLASTING. (REFER TO

STEEL PLATE BOHDING = oTD. OWG. MR-D
CONGRETE LINING (A) . . MR-D-26)

P K. = | 5 INSTALLATION OF EXPANSION JOINTS. (REFER TO STD. DWG.
CONCRETE LINING S MR-D-27, TYFPE B)
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' T STORE MusonwY CONCRETE LINING e
AR | -
) ]_ ' . MAIN WORK ITEMS
1. ONE WAY TRAFFIC DUR_ING THE REHABILITATION WORK.
2. DEMOLITION OF DECK SLAB. -
3. REMOVAL, HEPAINTING AND REINSTALLATION OF THE BEAMS.
(REFER TO STD. DWG. MR-D-25)
4. INSTALLATION OF ADDITIONAL MAIN BEAM, NEW CROSS BEAMS
AND STEEL BEARING. (REFER TO 8TD. DWG. MR-D-27, TYPE B)
CONSTRUCTION OF R.C, DECK SLAB.
INSTALLATION OF ASPHALT SURFACE LAYER, HANDRAIL AND
EXPANSION JOINTS. (_REFER TO STD. DWG. MR-D-27, TYPE B)
7. CONCRETE l_.iNlNG OF ALL STEEL PIER COLUMNS.
(REFER TO STD. DWG. MR-D-28, TYPE 2)
8. CONSTRUCTION OF SLOPE PROTECTION AT HIGHT SIDE BANK
(K.K. SIDE}. (REFER TO STD. DWG. MR-D-28)
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MAIN WORK ITEMS

1. INSTALLATION AND REMOVAL OF SCAFFOLDING. (REFER TQ STD.
_ 3 DWG. MR-D-29, TYPE A) :

EPOXY RESIN CFIACK INJECTIONS AT DECK SLAB EXCEEDING 0.2mm
WIDTH. -8PAN 3 AND SPAN 4- (REFER TO 8TD. DWG. MR-D-21)

3 STEEL PLATE BONDING TO THE SLAB SOFFIT. (REFER TO STD.
DWG. MR-D-23;

" LEGEND OF REMABILITATION WORK 4, ATTACHMENT OF STEEL PLATE TO THE LOWER FLANGE OF THE
STEEL BEAM. (REFER TO STD. DWG. MR-D-25)
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MAIN WORK ITEMS

PROVISION OF AD’EQUATE SCAFFOLDING FOR PROPER ACCESS AND
EXECUTION OF EPOXY RESIN CRACK INJECTIONS AND PATCHING.

EPOXY RESIN CRACK INJECTIONS FOR CRACK WIDTHS EXCEED-
ING 0.2MM FOR REINFORCED CONCRETE BEAM AND DIAPHRAGMS.

D-21)

PATCH REPAIR TO SPALLED DIAPHRAGMS SOFFIT. (REFER TO

RECONSTRUCTION OF SLOPE PROTECTION AND REVETMENT WITH
ON AT LEFT BANK (TANAH MERAH SIDE)

LEGEND OF REHABILITATION WORK
CONCRETE | EPOXY INJECTION f
PROTECTIVE COAYING [Zz27)
PATCHING *
GUNITING E5TF
WATERFROOF LAYER ikl
e ST
STEEL PLATE BONDING R
CONCIRETE LINING ;t%;
STEEL REPAINTING ==
CONCRETE LINING joveri]
1.
(REFER TO STD. DWG. MR-D-29, TYPE A)
2.
_(REFER TO STD. DWG. MA-
3.
§TD. DWG. MR-D-21)
4. )
ADEQUATE FOOT PROTECTI
(REFER TO STD. DWG. MR-D-28)
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IRJELIIVN
¥
TYPE_'A . IYPE '8’
{APPLICATION . CRACK WIDTH 1S MORE THAM 1APPLICATION I CRACK WIDTH 13 MORE
G 2mm. SUY LESS THAN 06 mm.) . THAN O-8rmm. 80T LESY THAN 3-0mm.)

CONCRETE PROTECTION

APFRQX.
10 .

SFALANT

INJECTION PIPE

CRACK WIDTH | INJEGTION PIPE
tenin.} JHTERNAL (mm.}
T 03 80 ~ 100
0-30 08 100~ 200
08~ 1-0 . 180 ~ 280
o< 200~ 300

BPDXY RESIN INJECTION

(A) APPLICMATION CRITERIA

CRACKS ARE NOT ACTIVE BHD 1Ts’ SURFACE WIDTH 15 HORE
THAN O.2 HM, BUT LESS THAN 3.0HM.

REMSON OF THE CRACK APPERARANCE I5 DUE T0 SHRINWKAGE OR
CREEF OF CONCRETE.

NO HATER LEAK AND NO LIQUID RUST.
HO CARBONATION ANP NO CHLORIDE ATTACK.

: IF SURFACE CRACK WIDTH 13 HMORE THAN 3.0HHM, APPLY
CEMENT PASTE INJECTION.

{B) HOHRK SEQUENCE

1)

2}

3)

4}

5)

6}

{C) SPECIFI

1)

2)

REMOVE ANY LOOSE WEABK MATERIAL ON THE SURFACE AWND
THORODUGELY CLEAN THE CRACKS HWITE CL‘EAN’ OIL-FREE COM-
PRESSED AIR.

SHALED THE CRACKS AT THE SURFACE AND HARKED THE INJEC—-
TION FOINTS. THE SPACIKG BETHEEN INJECTION POINTS
SHALL BE p5 Spown ON THE TABLE ABDVE.

FIX THE INJECTION PIPES INTO POSITION BY SEALIRG 1%S8
$URHUUNDIHG AREN.

COMMENCE JINJECTYXON OF EPOMNY RESIN @ FROM EITHER TUE
LOWNEST INJECTION POINT IN A VERTICAL CRACK OR FROM
EITHER EXTREME EXD OF A NORIZONTAL CRACK. .

REMOVE THE INJECTION PIPES AND SEAL ‘I'HI-‘. HOLES AS HORK
PROCSI’DS

REHOVE THE SEALING STRIP WHEM THE RESIN HAS CURED AND
CARRY OUT FINAL SURFACE TREATMENT IF REQUIRED.

OR

HINIMUM COMPRESSIVE STRENGTH OF EXrQXY RESIN AT 7 DAYS
SUALL BE DO H/mKM*

PROPERTY

N} HMINIMUM STREMGTH AT 7 DAYS -~ S80N/mMna”

B) FLENURAL STRENGTH - SSN/HM*.

c) FLEXURAL HODULUS - I0O0N/ MK .

D) SLANT SHEAR BOWE STRENGTH, coucnms/coucnm -
S0/ Hu" .

HINIMUHM CURING TIME OF EFPOXY RESIN SHALL BE 24 HOURS.

PROTECTION WORK TO CONRETE

PATCHING .= PROTECTIVE COATING

IYPE ‘A TYPE 'B’

CRACK < 0- 2mm,

DETAIL ‘A’

@

TOP CO.
€2 LAYERS)

_.RUST IMHIBITIVE
PRINER .

£XPOSED
JURFACE .

L pRIMER
LBASE IHPREONATOR}

ORIGINAL COMCRETE
URFALE AONDING  AGEN SURFAL‘E

NIk -~REPAIR HORTAR ) nmmJ e
HORTAR

CONCRETE PROTECTION CONCRETE PROTECTION

PATCHING COATING
(A) APPLICATIDN CRITERIA {A)} APPLICAYION CRITERIA

CRACKS ARE NOT ACTIVE MAND ITS5S SURFACE WIDTH IS LESS

DEFRCTE SUCH AS 'ﬂDilEYCDHB, FLACKING, CAVITY ETC. ARE -
THAN O.ZMH.

NOT ACTIVE.

"REASON OF THEEBEE  DEFECTH ARE HAINLY DUE TO INFERIOR : - NO WATER LEAKS.
CONCREYTE GR POOR HOREMANEHIP.
: HINIMAL CARBONATION AND NO CHLORIDE ATTACK.

- HINIHNUM CARBOMATION, NO CILORIDE RTTACK AND NO WATER
LERAK

- . ADEQUATE CONCRETE COVER .

- ADEQUATE CONCRETE COVER. - {B) RORX_SEQUENCE
- DEFECTIVE AREAR 18 SCATTERED. - 1} CLEAN THE CONCRETE SURFACE BY WATER BLASTING OR OTHER
APPROVED MEANS TO REMOVE OIL, GREASE, LOOSE PARTICLES
{B) HO 8E C AND OTHER SURFACE CONTAMINANTS.
1) ALL .SPALLBD, LODSH AND. BDEFECTIVE CONCRETE SHALL BE ) 2) ALLOW THE CONCRETE TO IIRY AND SPHAY SILANE SILOXANE
REMOVED UNTIL SOUND CONCREYE IS RIEACHED. IX THE EVENT BASED PRIME®R UNTI1L THE COHNCRETE 1S SATURATED.
OF HEBAR EXPOSED, REMOVAL OF CONCREYE SHALL BE CARRIED .
OUT TO A FURTHER DEPTH OF 20MM BEHIND THE REBAR. . 3) ALLOW THE FRIMER T0O DRY AND APPLY THO LAYER OF SOLVENT
BABED METHACRYLATE TOP COAT. THE PREVIOUS COAT SHALL

2} ALL HXPOSED REINFORCEMEKT SHALL BE CLEANED OF CORRO- ALWAYS BE ALLUWED TO DRY HEFORE OVERCOARTIHG.

BICN BY WIRE BRUSHING OR OTHER APPROVED MEANS TO .

ACHIEVE A SURFACE FINISH COMPLYING HITH BS 4232 SECOND 4) THE TOP COAT S=SHALL BE STIRRED WELL BEFORE APPLICATIGH
QUALITY OR SA 2% OF SWEDISH GSTANDARD SIS 055900:1967. AND SHALL RE APPLIER BEY BRUSH OR ROLLER.

THE HEINFORCEMEMT SHALL IHMMEDIATELY BE PRIMED WITH )

ZINC-RICE TYPE PRIMER COMPLYING WITH THE REQUIREMENTS {C) SPRCIFICATION
OF BS 4652 {1971). "L )
1) HINIMUM DRY FILM THICAMESS OF EACH LAYER OF TOF COAT

3) PRIOR 0 BAaTcH REPAIR, DAMPEN THE CONCRETE AND APPLY A SHALL HE 70 HMICROK.

THIN LAYER OF CONCRETE BONDING ACENT. .

4) PFPIRMLY PUBH INTO PLACE THE REPPIR MORTAR BY GLOVED HAND
CR TROWEL.

5] MARKE GOOD THE FINISHER SURFACE USING A TROWEL OR HGOD-
FLOAT.
{C) SPECIFICATION

1) HINIMUM COMPRESBIVE STHRENGTH OF REPAIR MORTAR SHELL BE
40N/ HM”7 .

2) HIMIHMUM DRY FILM 'l'ﬂICKII'ESS OF STRBEL PRIMER SHALL BE 40
HICRONS.
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- GUNITING

3 U'T SOmm. HIMMUE
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p
b
7
7
?
5
4
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GUNTE TG HE REMGVE I CARSOMATION
DERTH > 10mm

CONCRETE PROTECTION

GUNITING

{A) PPPLICATION CRITERID

CRACKS (WIDTH IS LESS THMN 0.2284) ARE HOT ACTIVE.
COHCRETE IS5 SEIGHTLY CARBONATED.

MINTHMUGH CO!!CRETE COVER IS INADEQUATE.

HO WATER LEAK.

DEFECTIVE BRER IS EXTENSIVE.

{B) WORK SEQUENCE

1)

2)

3)

4}

ROUGHEN THE CONCRETE SURFACE BY APPROVED HECHANICAL
MEANS AND CLEAM BHAY ALL LODSE PARTICLES BAND DIRT. iF
THE CONCRETE HAS CARRBONATED MORE THAN 10MM THE DEFEC—
TIVE CONCRETE SHALL BE REMOVED.

WET TUE PREPARED SURFACE WITH CLEAN WATER UNTIL SATURA-
TION BUT GUNITING SHALL COMMENCE ONLY WHEN THE CONCRETE
HAS SURFACE DRY. :

SPRAY GUNITE MORTAR WITH SUFFICIENT PRESSURE 1IN AN EVERN
MANNER SO RS TO CGIVE A DENSE AND IIOMOGENHOUS COVERING
TO THE SURFACE. IT sSHALL BE APPLIEDL IN THO OR MORE
COATS AS NECESSARY AND TIE SURFACE OF EACI COAT WASIIED
DOWH BEFORE THE NEXZ® 1S5 APPLIED.

AFTER RPPLICATION OF GURITE, IT SHALL BE CURED
pY CONSTANTLY SPAYING WATER FOR AT LEAST 3 DAYS.

(¢) SPECIFICATION

1}

23

#)
4)

MINIHUM CUNITE CUBE 3STRENCTH AFTER 28 DAYS SHALL BE
A0K M

CEMENT FOR GUHITING SHALL BE ORDINARY FORTLAND CEHAENT
ACCORDING TO B.S 12.

MINIMUM GUNITE THlCRﬁESB SHALL B 502M.

HINIHUH CURING TIME OF GUNITE SHALL BE 3 DaYS.

PROTECTION WORK TO CONCRETE

WATERPROOF  LAYER

LOOPPRENE RUBBER TYPE
————————SBEERIvE 1200} .
CHILOROPAENE RUBSER TYPE

DRENSIVE  (200)

— CHLOROCRENE RUBEBER TYPE
WATER FROOF MEMBSRAKE (T30}

CHELOROPREHE RURRER TYPE
IgATER PROOF_MEMBRANE (75Q)

|
| b aspuaLT PavEMERT

F'ﬁl —

| COXCRETE DECK 3LAD

ROTE: FMBURE IN [ ) SHOWS STANDARD URIY RusaER
IOLYERT CONTENT ip/m).
STANDARD THICKMESS OF WATER FROOF LATER
18 04~ L3mm.

WAT ERPRObF LAYER
{A) APPLICATION CRITERIA

WATER STAIN, FREE LIME AND OTHER ASSCCIATED DEFECE ARE
OBSERVED AT SLAEB SOFFIT.

DEFECTS THAT ARE MNOT ACTIVE.

WATER IS PEHETRATIKG FROM TOP OF SLAR THROUGH DEPECTIVE
CORCRETE OR INFERIOR JOINTS BETWEEN PRECAST MEHMBERS.

(B} HORK SEQUENCE

1)
2}

3)

4)

53

&)

REMOVAL OF PREMIX ON DECK BY SCRAFPING AND HILLING.

CLEAMING OF DECK SURFACE BY POWER GRINDER OR OTHER
APPROVED HEANS.

LAYING OF BASE SCREED COMPRISING OF ONE PRRT CEMENT AND
FOUR PARTS SAND BY VOLUME USING STEEL TROWEL.

APPLY THWO LAYERS OF CaLOROPRENE RUBBRR TYPE ADHESIVE
AND TWO LAYERS OF CHLOROPRENE RUSBER TYPE WATERPROOF
MEHMBRANE AS SHOWN IN THE DRAWNYNG.

BACH L-AYER SHALL EE ALLOWED TO CURE FOR 2 HOURS BEFORK
THE APPLICATION OF THE MNEXT LAYER.

PLACING OF HNEW PREMIX OVERLAY.

(C) SPECYFICATIOH

1)

2)

3)

SHARARING SWRENGTH SHALL BE GREATER THRN 0.1L5N/MM~ AT
20°C.

SHEARING ELOMGATION SHALL BE GRRATER THAN 1I.0% AT
R2OTC.

ADHESIVE STRENGTH SHALL BE GREATER THRW 0.6N/MH™ AT
207C.
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PROTECTION (2)




CAPPLIGATION : CONCRETE SURFACE 13
UNEVEH ROUGH }

T}Msm

—

AR YERT —

SEALAHT

SEEEL PLATE]
[48~&Emm}

STEEL PLATE BONDING

TYPE A"
INJECTION TYPE

TYPE '8'
PRESSURE _BONDING

{APPLIGATION | CORCREYE SURFACE BE SHOOTH
AND CONCRETE MEMBER DZPTH
18 ERDUGH FOR AMCHOR BOTH LEWOTHI

AHCHOR BOLT
LA~ 013y

INJECTION
PIFE

EPOXY REAM

LAHGLE PLATE

STEEL PLATE BONDING
(A} APPLICATION CRITERIA

INADEQUATE LOAD CARRYING CAPACITY (INADEQUATE AWMOUNT OF
REINFORCEMENT BAR) .

HO WATER LEMK AND HO CARBONATION.

INADEQUATE FOR ADDITIONAL STRESS 1IN BEAMS AMD SLAB DUE
O ADDITIONAL DEAD LORD. :

ACTIVE CRACKS NUE TO BENDING MOHENT OR SHEAR FORCE.

ADEQURIE CONCRETE COVER. -’

(B) HORK SEQUENCE

(c}

CLEAN THE SURFACE ©OF ‘THE SBLABR SOFFIT TO RECEIVE THE

1)

STERL PLATE DONMDING WITH A POWER ORINDER OR OTHER
APPROVED HEAMS. ] .

2} PRILL HOLES INTO THE SLAB AND INSTALL ANCIORS FOR
ANCHOR BOLTS.

3) CLEAN TIIE SURFACE OF THE STEEL PLATE BY WIRE BRUSH S0
AS PO BRING OUT ITS TEXTURE. :

TYPE A .

4) DRILL HOLES OH THE STEEL PLATE FOR ANCIIOR BOLTS AND
INJECTION PIPES. :

5) ATTACH THE INJECTION PIPES AND AIR WENT PIPES.

6) FIT IN STREL PLATE 70 THE PREPARED SURFPACE TOGETHER
®wI1TH SPACER BLOCKS AND CLAHP IT WITH ANCHOR BOLTS 7O
PROVIDE CONSISTENT GAP OF 5MM BETWEEN THE PLATE AND THE
SLAB SURFACE.

7) SEAL TIIE PERIPHERAL BREA OF THE STEEL PLATE AS WELL AS
THE AREA SURROUNDING THE INJECTION HOLES.

8) INJECT TIKE EPOXY RESIN THROUGH TEE INJHCTION HOLESD,

9) AFPER THE FEPOXY RESIN HAS CURED, PROTECT THE STEEL
FROM CORROSIOR BY APPLYING PROTECTIVE COATINGS.

TYPE B .

4) DRI1LL NOLEZ ON THE STEEL PLATE FOR ANCHOR BOLTS.

5) APPLY EPOXY RESIN TO THE PLATE SURFACE AND CONCRETE
SURFACE .

G) PRESSURE BONDING THE STEEL PLATE TO THE SLAE USING
ANCHOR BOLT WITH ANGLE PLATE. .

7} DARPTER THE EPFOXY RESIN HAS CURED, WITHDRAW THE PRESSURE

BORDING EQUIPHENT AND PROTECT THE STEEL FROM CORROSION
RY APPLYING PROTECTIVE COATINGS.

SPECIFICATION

1) THE EPOXY RESIN SHALL HAVE TBE PROPERTIES LISTED RRELOW

HHEN TESTED IN ACCORDANCE WITH THE RELEVART STABDARDS.
PROPERTY TYPE A TYPE B

MINIMUM COMPRESSIVE STRENGTH BON/HMM™ PEL YL

AT 7 DAYS )

FLEXURDAL STRENGTH SSH/MM” 30N/ MM

FLEXURAL MODULUS 3000H/HM™ 4300/ M=

SLANT SHELR DBOCHD STRENGTH, SON/MM” -

CONCRETE/ CUNCRETE

HOND O CONCRETE - T >2 . SH/HM®

BoHD T{ STEEL .= >ZO0N/MH™

2)
3)

MINIMUM CURING TIME OF EPOXY RESIN SHALYL BE 24 MOURS.

PROTECTIVE COATING SHALL FOLLOW TIE SEECIFIC.I\TION FOR
REMOVAL OF RUST AND REPAINTING. ’

REHFORCEMERT BAR— -1

REINFORCEMENT WORK TO CONCRETE

PREPACKED CONCRETE LINING
WITH _ADDITIONAL REBAR

LAPPLICATION 1 SOFFIY OF MENRERY WHERE IS DIFFICULT T
CORCRETE SUCH AN BOXFIT OF BEAW Lh SI?A!P‘!WF

‘BEFORE REINFORCEMENT AFTER REINFOACEMENT

GUNCRETE COVER

INLDEQUATE

4D

_J ADDITIONAL, HEIGKT
T T REGURED )

ADDITIONAL REBAR
1IF REQUIRECH

PREPACKED CONCRETE LINING HITH ADDITIOHAL REBAR
(A) APPLICATION CRITERIA

INADEQUATE LOARING CAPACITY.

VARIOUS ACTIVE CRACKS DBUGE TO BENDING MOHENY OR SHEAR
FORCE.

1KADEQUATE CONCRETE COVER.
SUFFERED HXLD CHLORIDE ATTACK OR ADVANCED CARBONATION.

OEFECTIVE AREAR 1S5 HOYT EXTENSIVE.

{B) HORK SEQUENCE

()

1)

2)

3)

4)

5)

%)

7)

8)

9}

10)

REMOVE ALL EPALLED, LOOSE AND DEFECTIVE CONCRETE UNTIL
S0OND CONCRETE IS REACHED. BREAKING OUT EHALL EXPOSE
THE FULL CIRCUMPBRENCE OF THE REEBR AND TO A FORTHER
DEpPTH OF ZUMp BENIND THE REBAR IF IXIT I5 CORRODED.

ALIL EXPOSED REIMFORCEMENT SHALL BE CLEANED OF CORROSION
PRODUCTS BY WIRE EBRUBHING OR OTHER APPROVED MEANS TO
ACHIEVE A SURFACE FINISH COMPLYING WITH B.S 4232 SECOND
QUALITY OR SA 2} OF SWEDYSH STANDARD SIS O0535300:1967.

APPLY PRIME COAT WITHIN 2 HOURS AFFER PREPARING BAND
CLEANING OF THE REBRAR.

SECURELY FIX BDDITIdHnL KREBAR AND ANCHOR BAR AS SHOWN
IN THE DRAWING IF REQUIRED.

CONSTRECT THE FORMHORK TO FORM A MINIHUM CONCRETE COVER
OF TOMM. FORMHORK SHALL BE SUFFICIENTLY RYGID AND
TIGHT TO FPREVENT THE LLOSS OF GROUT ANMD TO HATHTAIN
FORMs IN THEIR CORRECT POSITION, SHAPE, PROFILE AND
DIMENSION . . .

PACi( SINGLE-SIZED COARSE AGGREGATE BEBINP TBE FORMZ TO
FILL THEE VOIOS. .

INIECTION OPENINGS ARE TO BE PROVIDED AT THE HOTTOM
F¥ACE OF THE FORM FOR THE PFPURPOSE OF INJECTING OGROUT
INO THE PREPACKED AGGREGATES-

HET ALl COMCRETE SURFPACES SUFFICIENTLY PRIOR TO PLACING
CONCRETE. .

PUMP IN THE GROUT TO FILL THE SPACES BETWEEN THE AGGRE-
GATES BY PRESSURE GROUTING VIA THE INJECTION OPENINGS
FROM THE FARTHEST POINT OF THE VOID.

FORMWORK SHALL BE REMOVED WHEN THE CONCREYTE HAS
ACHIEVED THE REQUIRED STREMGTH AND SHALL BE IMMEUIATE-
LY CURED IM ACCORDANCE WITH GOOD CONCRETE PRACTICE.

SPECIFICATION

1)

23

"3y

.4)
5)
€)
7)

8)
9)

THE CEMENT. ¢SED SHALL BE ORDINARY PORTLAND CEMENT
CONFORHING %@ B.S 12.

MIKIMUM CONCRETE CUBE STRENGTH AT 28 DAYE SEHALL BE 40

NiwmM™ f20MM.

HINIMOM CONMCRETE COVER TO HAIN REINFORCEMENT TO RBE
TOMM .

BARS SHALL BE BENT AKD MPASURED IN ACCORDRNCE WITH B.S
4466.

REINFORCEMENT TO-.HE WELD BSHALL COMPLY WITH THE RE-
QUIREMENTS OF B.S 43860

WELDING SHALL BE CARRIED OUT IN ACCORDANCE WITH B.S
5135 AND B.§ 638.

ALL HI‘LB QTEEL AND HIGH YIELD BAR TO COMFORM TO M.S
146. . .

LAP LENGTE TO BE 32 X DIARMETER OF BAR.

PRIMER SBALL BE ZINC-RICH TYFPE PRIH.E?..COH.PLYIHG HWITH
THE REQUIREMENTS OF B.S 4652 (1971).

GUNITING WITH ADDITIONAL. REBAR

FARPBLICATION » SOKF/Y OF MFWOEAS WHERE )T 19 DIFFICULY YO
POUR COXCRETE DUE YO ROT ENQUOR WEIGHT |

BEFORE REINFORCEMENT AFTER REINFORCEMENT

HOT Mix

HOT BiX
by -

RC. SLAS

) Y A o
* ¥

FLAKIRG &
EXPOSED REEAR

INADEQUATE GOVER

{OR CARBONATED)

ADDITIONAL OOVER
—

GUNITING WITH ADDITIONhL REBAR

(A} APPLICATION CRITERIA

INADEQUATE LOADING CAPACITY.

VARICUS ACTIVE CRACKS DUFE TO BENDING MOHEWT OR SHEAR
FORCE .

ADEQUATE FOR ADDITIONAL STRESSE IN BERMS AND SLAR LUE TO
ADDITIONAL DEAD LOAD.

BRIDGE IS LOCATED IN RELB‘I‘IVBLY. SEVERE CHLORIYIDE ENVI-
RONMENT .

ADVANCE CARBOHATION.

DEFECTIVE AREA IS5 EXTENSIVE,

(B) HORK SEQUENCE

1)

2)

.3)
1)

53

6)

T

REMOVE ALL SPALLED, LOOSE AMD DEFECTIVE CONCRETE UNTIL
BOUND CONCRETE 1S REACHED. PREAKING OUT SHALL EXFPOSE
THE FULL CIRCUMFERENCE OF THE REBAR AXRD TO A FURTIIER
DEPTH OF 20mxn BEHIND THE REBAR IF IT IS CORRODED.

ALL EXPOSED REINFORCEMENT SHALL BE CLEANED OF CORROSION
PRODUCTS BY. WIRE BRUSHING OR OTHER APPROVED MEANS TO
ACHIEVE A SURFACE FINISH COMPLYING WITH DB.S 4232 SECOND
QUALITY OR SA 23 OF SREDISH STANDARD SI5 055900:1967.

PRIME COAT SHALL BE BRUSH APPLIED WITHIN 2 HOURS AFYER
PREPARING AND CLEANING OF THE REBAR.

SECURELY FIX ADDITIONAL, REBAR LS SHOWN IN THE
DRAWING IF REQUIRED.

HET ‘I'I!E PREFARED SURFACE WI1TH CLEAN WATER UNTIL SATURA-
TION BOT GUHITING SUHALL COMMENCKE ONLY WHENH THE CONCRETE
HAS SURFACE DRY.

SPRAY GUNITE MORTAR WITH SUFFICIENT PRESSURE IN AN EVEH
MAMNER SO AS TO GIVE A DENSE AND HOMOGENEQUS COVERIRG
TO THE SURFACE. IT SHALL BE APPLIKD 1IN ‘TWO OR. MORE
COATS AS NECESSARY AWP THE SURFACE OF EACH COAT WASHED
IXYAN BEFORE THE NEXT IS APPLIED.

AFTER ' APPLICATION OF GUNITE MORTAR, 1Y SHALL BE CURED
BY CONSTANTLY SPAYING WATER FOR AT LEAST 3 DAYS.

(C) SPECIFICATION

1)
2)
3)
4)
5)
6)
.

8)

THE CEMENT USED SHALL BE ORDINARY PORTLAND CEMENT
CONFORHING TO 3.8 12.

HMINIMUM CONCRETE CUHE STRENCTH AT 28 DAYS SHALL BE
AOMFHEMT |

MINIMUM CONCRETE COVER TO H.AIIH REINFORCEHENT SHALL
BE TUOMM.

BARS SHALL BE BENT AND HEASURED IH NCCORDANCE HWITH
B.S 4466

REINFORCEMENT TO BE WELD SHALL COMPLY WITH THE RE-
QUIREMENRTS OF B.5 4360.

HELD‘ING sSHALL BE CARRIED 0UT 1IN ACCORDANCE WITH B.S
5135 AND B.S 638.

AlLL. HiLD STEEL Ml?‘ HIGH ¥IELD BAR SHALE CONFORM TO
H.S 146. .

LAP LENGTHE SHALL BE 32 X DIAMETER OF BAR.

B [GEN

REINFORCEMENT (R A
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PROTECTION

AND_REINFORCEMENT YO SUBSTRUCTURE

CONCRETE LINING 70O MASONRY

OR._MASS COMCREYE (TYPE A)

f

=

-

30

/—eul PRING

ONGRETE LIRING

_ADDITIONAL REBAR
Y10 AT 300 mm, C/C.
BOTHWAYS

8 SYMMETHY

ncASOINRY BASS CONCRATE

CONCRETE LININO TO MASONRY OR MASS CONCRETE (TYPE A)
{R) RPPLICATION CRITERIA

THAPEQUATE HINIMUOM COVER OR BRICKS ARE EXPCSED.

ABRASION OF CONCRETE SURFACE OR LOSS OF COKCRETE MATRIX
DUE T0 INFERIOR CONCRETE OR CHEMICAL ATTACK.

CONCREYE 18 CARDONATED.

(B) WORK SEQUENCE

1}

2}

3}

43

5)

6)
7)

8}
2)

REHOVE: ALI, SPALLED, LOOSE AND POODR QUALITY MORTAR.
PARTICULAR CARE SHOULD BE TAKEN 7O ENSURE ALL SURFACES
ARE COMPLETELY FREE FROM LAITENCE, 0IL, DUST, GREASE,
PLASTER AND ANY OTHER DELETERIOUS SURBETANCEE.  LAXTENCE
SAOULD HE MECHANICALLY REMOVED BY HIGCH FPRESSURE WATER
BLASTING. SMOOTH BUORFACES SHOULD BRE MECHANICALLY
ROCGHENED BY  SCABBLING OR HEBDLE GUN 10O FORM A GOOD
HKCHMICBL RKEY . .

PROVIDE DPRILLED HOLES OF 20MM DIAMETER AT EOCIHH c/c
BOTHWAYS ‘AT ALL THE VERTICAL SURPACES. DRILLED HOLES
SHALL BE ROUGH SI1IDED AND FREE OF DUBT.

IHSQRT HOH-8ARINK CHMENTITIOUS GROUT STAGE BY STAGE TO
THE REAR OF THE HOLE TO AVOID AIR ENTRAPHENT.

SECURELY FIX DOWEL 15*!34 DIAMETER ROUND BAR BY INSERTIHG
INTO THE HOLE. .

PROVIDE A LAYER OF WIREMESH OF 10MM DIAMETER HIGH YI1ELD
RT 300MH  C/C BOTHWAY BY TYING TO TIE DOWEL BRR.

HET ALL 3URFACES SUFFIGIBHTLY

COHST'RHCT THE FORMWNORK TO FORM A HIHIHUM COHCRETE COVER
OF 70MM. FORHWORK SHALL BE SUFFICIENTLY RIGID AND
TIGRT TO PREVENT THE LOSSE OF GROUY AHND TO MAIRYAIN
FORME. IN THEIR CORRECT pPOSITICON. SHEAPE, PROFILE AND
DIHS?ISIOH.

PLACE 1!‘ COHCRETE CF GRADE 40/20 I!l'}.'O THE FORKHORK.
FORHHORK SHALL BE REMOVED WHEN: THE COMCRETE HAS

ACHIEYED THE REQUIRED STREAGTH AND SBALYL BE IMMEDIATELY
CURED IN ACCORDANCE WITH GOOD CONCRETE PRACTICE.

{C) SPECIFICATION

1

2)

3)

4)

51

6)

)

THE CEMENT UOSED SHALL BE ORDINARY PORTLAND CEMENT
COHFORMING TO B.S 12.

MINIHUM GDNCRETE CUBE STRENGTH AT 20 DAYS SHALL BE
ADN/HE® /20HM.

BARS SGHALL BE BENT AND MEASURED . IN ACCORDANCE WITH
B.9 4466.

REINFORCEMENY '1'(). _BE WELD SHALL COMPLY WITH THE RE~
QUIREMENTS OF B.5 4360.

WELDING SHALL BE CBRRIE_D OUT IN ACCORDANCE WITH B.S
5135 AKD B.&5 638B.

ALL HMILD STEFEL AND HIGH YIELD BAR TO COH‘FQRH TO H.S
146,

LAP LENKGTH T0O BE 32 X DTRHMETER OF BAR.

LONTUDMEL |

CRACK

CONCRETE LINING TO PILES (TYPE 'B')

AFYER REINFORCEMENT

BEFORE REINFORCEMENT

H R= 100 : 1O REPAR
9 Oia+ 300 7€,

pram + 3
. + CONCRETE TO
. - i BE DEMQLISHED
)44 4
N b CONCRENE
NFOSER t CLASS A’
REEMR

__ANCHOR _BAR
L 7265~ 200 £/C.
— RUST_ IMHISITIVE
PRIMER

CONCREYE LINING TO PILES (TY¥PE B)
(A} APPLICATION CRITERIA

HININOM CONCRETE COVER IS5 INADEQUATE.

HMIDE LONGITUDINAL CRACKS DUE TO CHEORIDE ATTACK OR
REBAR HEXPOSORE.

ABRASION OF CONCRETE SURFACE OR LOSS OF CORCRETE HATRIX
BOE TO INFERIOR CONCRETE OR CHEHICAL ATTACK.

CONCRRTE IS5 CARBONATED.

{B) HOHK SEQUENCE

1)

2}

3)

4a)

5)

6)

7)
8)

REMOVE ALL SPALLED. LOOSE AND DEFECTIVE CONCRETE UNTIL
BOUNE CONCRETE IS REACHED. BREAKING GUT SHALL ENPOSE
THE ¥ULL CIRCUMFERENCE OF THE REBAR AMD T0O A FURTHER
DEPYH GF 20MKM BEHIND THE REBAR IF YT IS CORRODED.

ALL EXPOSED REINFORUCEMENT SHALL BE CLEANED OF CORROSION
PRODUCTES BY WIRE BRUSHING CR OTHER APPROVED MEANS TO
ACHIEVE A SURFACE FINISH COMPLYING WITH B.5 4232 SECOND
QUALITT OR BA 2% OF SWREDISH STANDARD S18 055900:1957.

APP!-Y PRIME TOAT WITHIN 2 HOURS AFTRER PREPRRING AND
CLEAMING OF THE REBAR.

SECURELY FIX ADDITIO]U\I. REBAR AND ANCHOR BAR AS SHOWH
IM THE DRAWING IF REQUIRED.

CORSTRUCT THE FORMWORK TO FORM A MINIMGM CONCRETE COVER
OF 70HM. FORMSORK SHALL RBE SUFFICIENTLY RIGID AND
TIGHT TO PREVENRT THE LOSS OF GROUT AND TO MAINTAIN
FORMS IM THETR CORRECT POSITION, SHAFE, PROFILE AND
DIMENSION. :
HET ALL CONCRETE SUFFICIEKRTLY
PRIOR TO PLAUING CONCRETE.

SURFACES

PLACE IN COHCRETE OF GRADE 40720 INTO THE FORMWORK.

FORMWORK SHALL BE REHOVED WHEN WHE COMNMCRETE HAS
ACHIEVED THE REQUIRED STRENGTH AND SHALL BE IMMEDIARTE-
LY CURER IN ACCORPAMCE WITH GoO0D CONCRETRE FRACTICE.

{C) SPECIFICATION

1)

2}

3)

43

5)

&)

T)

a)
9)

THE CEMENT USED SHALL BE ORDINARY PORTLAND CEMENT
CONFORMING TO B.S 12.

MINIMOM CONCRETE CUBK STRENGTH AT 28 DAYS SHALL BE 40
WHME S 2OMM .

MINIHUM CONCREYTE COYVER TO MAIN REINFORCEMENT TO BE
ToMM.

BARS SHALL BE BENT AMD HEASURED IXM ACCORDANCE WITH R.S
4456

REINFORCEMENT TO BE WELD SHALL COMPLY WITH THE RE-
QUIREFHENTS OF B.S 4380.

HELDING SHALL BE CARRIED OtF 1IN ACCORDRNCE WITH EB.S
5135 AND B.S 638,

ALL MILD STEERL AND HIGH YIELD HAR TO CONFORM TO M.S
146.

LAP LENCTH TO BE 32 X DYIARMETER OF BAR.

PRIMER SHALL BE ZINC-RICH TYPE PRIMER COHMPLYING WITH
THE REQUIREMENTS OF BD.S8 4652 (1971).

THE STUDY ON THE MAINTENANCE AND REHABILITATION OF BRIDGES IN MALAYSIA
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PROTECTION AND REINFORCEMENT TO STEEL MATERIAL (1)

REMOVAL OF RUST AND REPAINTING

DETAIL ‘A’

- ———PRIMER

MIDHE COAT

T,

STEEL PLATE

REMOVAL .OF RUST AND REPAINTING
{R) BEPLICATION CRITERIA
. ADEQUATE LOAD CARRYING CAPACITY.

- KON.—ACTIVE CORROSION AND PAINT DETERIORATION.

(B} HORK SEQOUENCE

1) THOROUGHLY REMOVE CORROSION, FOREIGN MATERIAL, ©O1L,
GREASE, LQOSE OR - PEELIRG PAINT BAND ALL NON-RDHERENT
RESINUES FROH THE STEEL SURFACK BY WIRE BRUSHING OR
OTHER APPROVED MEANS.

Z2) 1IHMEDIATELY AFTER SURFACE PREPARATION BRUSH APPLYED A
LAYER OF PRIMER.

3) ALLOKW ‘THE PRIMER TO DRY AND BRUSH APPLIED A LAYER OF
MIDDLE <OAT.

4} FIHRLL.Y, BRUSH APPLIED A LAYER OF TOP COAT AFTER THE
MIiDDLE COAT BAS DRIED UP.

() 8P CATIO
1) CORVENTIONAL PROTECTIVE COATINGS.

a) PRIMER SHALL BE LEAD BRSED ANTI-RUST PAINT AND SHALL
PROVIDE R MINIFMUM DRY FILM THICKNESE OF 60 HICRON.

B) HMIDDLE COAT SHALL BE SILICONE-ALKYD RESIN BASED PAINT
AND SHALL PROVIDE A MINIHMUM DRY FILM THICKNESS OF 30
HICRON.

' ¢) TOP COAY SHALL BE SILICONE-ALKYD RESIN BASED PAINT AND
SHALL PROVIDE A MINIMUM DRY FILM THICKNESS OF 30 MI—
CRONS .

2) HEAVY-DUTY COATING.

A) PRIMER SHALL BE EPOXY BASED RED OXIDE AND SHALL PROVIDE
A MIKIMUM bRY FILM THICKNESS OF 100 MICROHN.

B) HIDDLE COAT SHALL BE EPOXY BASED ALUMINIUM AND SHALL
PROVIDE A MINIMUM DRY FI1LM THICKNESS Of 100 MICROMN.

C) TOP COAT SHALL BE POLYURETHARNE RESIN BASED PAINT AND
SHALIL PROVIDE A MINIMUM DRY FILM THICKNESS OF 50 MI-
CRON.

3) EACH LAYER OF COATINGS SHALL BE OF DIFFERENT COLOURS.

Ao THIGKNE S
HALL BE < 2¢
N

ATTACHMENY OF STEEL PLATE

DETAIL ‘B’ ﬁ/_‘_f '

1}

2}

33

4)

1)~

2)

3}

4)

,_1

// {~——STEEL PLAYE

: DETAIL ‘B
WASHER

HIGH BTRENGYH FRICTION RGN STRENGTH FRICTION
GRIP  BOLT GRIP BOLT

STEEL PLATE

ATTACHMENT OF STEEL PLATE

{A) BPPLICATION CRITERIA

INADEQUATE LOAD CARRYING CAPACITY.

EXCESS BENDING STRESS I5 LESS THAN 20% OF ALLOWABLE
ETRESS.

WON~ACTIVE CORROSION, PAINT DETERIORATION

(B) BORE SEQUENCE

MARK THE POSITIONS FOR THE BOLTE AND DRILL HOLES AT THE
MARKED POSITIONS AT BOTH THE REAM AND THE STEEL PLATE.

THORCUGHLY REMOVE CORROSION, OIL, GREASE, FOREIGH
MATERIAL, LODSE OR PEELING PAINT AND ALL NON-ADHERENT
RESIDUES FROM BOTH THE BERM SURFACE TO BE IR CONTACT
WITH THE STEEL PLATE AS WELI. A5 THE ETEEL PLATE.

ATTACH THE PLATE TO THE BEAM BY GSING HIGH TENSION
FRICTION ROLTS AS SHOWHN IN THE DRAWING.

PROTECT THE WORKING AREA AGAINST CORROSION ONCE ALL THE
BOLTS HAVE BEEN TIGHTENED BY APPLYING PRUOTECTIVE
COATING.

{C) BPECIPICATION

HOLES FOR BIGH STRENGTH FRICTYON GRIF BOLTS SHALL
COMFPLY WITH THE REQUIREMENTE OF B.5, 4604,

HIGH STRENGTH FRICTION GRI¥ BOLTS SHALL COMPLY WITH THE
REQUIREHENTS OF B.5. 43925 AND USE IN ACCORDANCE TOB.S.
4604 .

STEEL PLATES SHALL COMPLY WITH THE REQUIREMENTS OF B. 5.
3

PROTECTIVE COATING SHALL FOLLOW THE SPECIFICATION FOR
REMOVAL OF RUST AND REPAXINTING.
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STEEL PILE PROTECTION (1)

TOP COAT
BIDDLE . LOAT
PRIMER »

REPAINTING

{A) APPLICHRTION CRITERIA

STEEL SURFACE I8 SBLIGHTLY CORRODED BUT LOAD CARRYING
CAPACITY 1S5 STILL ADEQUATE.

BRIDGE IS LOCATED AT NON-SEVERE ENVIRONMERTAL CONDI-
Tion. :

{B) HORK SEQUSNCE

1)

2)

3)

43

THOROUGHLY REMOVE CORROSION, FOREIGH MATERIAL, O1iL,
GREASE, LOOSE AND ALL NON-ADHERENT RESIDUES FROM OR
PEELING FAINT OM THE STEEL SURFACE BY WIRE ERUSHING OR
OTHER APPROVED MEANS.

IMMEDIATELY AFTER SURFACE PREPARATION BRUSH APPLIED A
LAYER OF EPOXY BASED RED OXIDE PRIMER.

ALLOW THE PRIMER TO DRY AND BRUSH APPLIER A LAYER OF
TAR-EPOXY RESIN BASED MIDDLE COAT.

FINALLY BRUSH APPLIED A LAYER OF TAR-EPOXY RESIN
COATING AFTER THE HMIDPLE COAT HAS DRI1ED UP.

BASED

(C) SPECIFICATION

17

2)

33

MINIMUM DRY FILM TRICKNESS OF PRIME COAT SHALL BE

40 MICRON. .

HINIHUM BRY FILM THICKNESE OF MIDDLE COART SHALL BE

120 MICRON.

HMINIMUM DRY FILM THICKNESS OF TOP COAT SHARLL BE 120
MICRON .

MiN. {300

- - 4

PROTECTION AND REINFORCEMENT TO STEEL @ATERiAL. (2)
STEEL PILE PROTECTION (2)

l‘ b Tﬂl‘l?ﬁl THICKHEID

CORRUGATION CONCRETE CLASS ‘A
& QAT LRI AN D
REBAR dli¢

WELDING

N

SECTION A-A

CONCRETE COATING

A)

B)

43

APPLICATION CRITERIA

- STEEL SURFACE 185 CONSIDERABLY CORRODED BUY LOAD CARRY -
ING CAPACITY IS5 STILL ADEQUATE

- BRIDGE IS LOCBTEb AT SEVERE ENVIRONMENTAL CONDITION

HORE SEOUENCE

1) PILE COLUMK SHALL BE CLERN OF CORROSION BY GRIT BLAST—
1HG OR OTHER APPROVED MEANS TO ACHIEVE A SURFACE FINISH
COMPLYING WITH B. 8. 4232 SECOND QUALITY OR SA 2} OF
SHEDISH STAKDARD 8IS 055900:1967.

2) SECURELY FIX THE CORRUGATION REBAR AS SHOWN IN THE
DRAWINGS TO THE PILE COLUMN BY WELDING.

3) CONSTRUCT THE FORMWORK TO FORM A MINIMUH CONCRETE COVER
OF 70MM. FORMWORK SHALL BE SUFFICIENTLY RIGXID AND
" PIGHT TO PREVENT THE LOSS OF GROUT AND TO MAINTAIN
FORMS IN THEIR CORRECT POSITION, SHAFE, FROFILE AND
DIMENSION.

4) PLACE IN CONCRETE OF ORADE 40/20 INTO THE FORMWORK
%) FORMWORK SHALL BE REMOVED WHEN THE CONCRETE HAS

ACHIEVED THE REQUIREDN STRENGTH AND SHALL BE IMMEDIATELY
CURED IN ACCORDANCE WitH GOOD CORCRETE PRACTICE.

BPECIFICATION

1) MINIMUM CONCRETE CUBE STRENGTH AT 28 DAYS SHALL BE
40 N/MM® /ZOMM.

2) HMINIMUM COVER TO MAIN REINFORCEMENT S8HALL BE 70HM.

3) HARS SHALL BE BENT AND MERSURED IN ACCORDANCE WITH
B.5. 4466.

4} REINFORCEMENT TO BE WELD SHALL COMPLY THE REQUIREMENTS
OF B.5. 4360. : ‘

5) WELDING SHALL BE CGARRIED OUT IN ACCORDANCE WITH B.S.
513% AND B.B. 838.

STEEL PILE REINFORCEMENT

SHEAR CONNECTOR
CONCAETE CLASS "A'

HOCP REGAR
&is

SECTION A-A

CONCRETE LINING

A)

B)

<)

APPLICATION CRITERIA

STEEL SURFACE 15 COHNSINDERABLY CORRODED AHD ITS LOAD
CARRYING CAPAGITY IS5 INADEQUATE

BRIDGE IS LOCATED AT SEVERE ENVIRONMENTAL CONDITION

HORK_SEQUENCE

1}

2)

3}

4)

5)
8)

PILE COLUMN SHALIL BE CLEAN OF CORROSION BY GRIT BLAST-

ING OR OTHER BPPROVED MEANS TO ACHIEVE A SURFACE FINXSH .
COMPLYING WITH B.5. 4232 SKECOND QUALITY OR SA 23 OF

SHERISH STANDARD SIS 055200:1967.

WELD IN SHEAR CONNECTORS TO THE STEEL SURFACE AS SHOWN
IN THE DRBWING.

FIX IN PLACE THE MAIN VERTICAL BRR AND HODOP REBAR LIKNKS
IN ACQCORDANCE  TQ THE DRAWING BY USING BINDING WIRES.

CONSTRUCT THE PORMWORK TO FORM A MINIMUM CONCRETE COVER
OF TOMM. FORMWORK SHALL HBE SUFFICIENTLY RIGID AND
TIGHT TO PREVENT THE LOSS OF GROUT AND TO MAINTAIN
FORMS IH THEIR CORRECT POSITION,., SHAPE., PROFILE AND
DIMENSION.

PLACE IH CONCRETE OF GRADE 40/20 INTO THE FPORMWORK.
FORMWORK SHALL BE REMOVED WHEN THE CONCRETE HAS

ACHIEVED THE REQUIRED STRENGTH AND SHALL BE IMMEPIATELY
CURED IW ACCORDANCE WITH GOOD CONCRETE PRACTICE.

BPECIFICATION

x)

2)
3)
4}

5)

. HINIMUM CONCRETE CUBE STRENGTH AT Z8 DAYS SHALL BE
AO0 N/MM™/f20MM.

MINIMUM COVER TO MAIN REINFORCEMENT SHALL BE 7TOHM.
ALL MILD STEEL SHALL CONFORM TO M.5. 146.

WELDING SHALL BE CARRIED OUT IN ACCORDANCE WITH B.d.
5135 AND B.S. ©38.

LAP LENGTH SHALL BE 32 X DIAMETER OF BAR.

THE STUDY ON THE MAINTENANCE AND REHAGILITATION OF BRIDGES iN MALAYSIA
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EXTENSION OF DRAINAGE PIPE

STEEL _BEARING

TYPE A’

H 2-20

—WATER DROP

STEEL REACTION DIMENSION {mm.)

BEARINGI . Je bl clale|ulo J
TYPE A’} HS 30 |216 (140 |200{420)240| 87 | 25 | 300300
TYFE 'B’ RS SO316 |120(300 (610 lzso i85 | 25 [440|300]

INSTALLATION OF WATER DROP

Ial

TYPE

INCIDENTAL FACILITY

EPONY RESIH
COHCRETE

EXPANSION_ JOINT

TYPE ‘A’

igd

TYPE '8
APPLICATION CRITERIA.
SIRDER LENGTH > 10m.

APPLICATION CRITERIA »
GIRDER LEHGEH S LOm

— 300
—FINGEABEAL

[
i

y

—EPOXY RE‘S!N APHESIVE

18RE
(FRP}

REINFORCED PLASTIC

RUBBER

i BACKUP  BATERIAL
30

IYPE 'a'
FOR SLA® TYPE
BRIDGE

50 . .
N [} COATING
; v
e ey 4445 I 4 :
a4 §§Z A1
‘___:ATURAL
USRER

SYNTHETIC FIBER-

29

i0

|—PAV[“EHT

—DECK SLAB

o

DETAIL A"
{RUBBER SEAT 1
JOIRTH . -

L—cuucaire SLAB

DETAIL ‘A’

{RUBBER SEAL JOINT)

BEARING
TyPE 'R
GIRDER TYPE WAIDGE : REACTICK LESS THAM 100 TOW.
— 550
! 1400 x 530 % 30) 4
A i
CHLOROPRENE

AL,

RUBBER COATING

Y1 I

18 IG_|

NATURAL RUBRER

MESISTANT STEEL

PHYSICAL PROPERTIES REQUIREMENTS

ATMOSPHERIE CORROSION

RUBBER POLYMER

1TEM UNIT REQUIREHENT TEST HMETHOD

STATIC MODULUS OF Kg £/om” 8+l 1011 JIS K6301~13
TRANSVERSE RLASTICITY ]
HORMAYL. HARDMESS DEGREE 50+5 605 JI8 K6301-5
ELONGATION AT BREAK L HMORE THAN 440 Ji8 K6301-3
TENSILE STRENGTH Xg £/am”’ | MORE THAX 150 JI8 K&301-3
AGEING TEST
. CHANGE IN TENSILE . L3 -10 = + 190

STRENGTH : JIS K6301-6
. CHANGE IN ELONGATION HMORE THAN-50

AT BREAK {100°C = 70h)
COMPRESSION SET AFTER .
24 HOURS AT 70°C AND b LESS THAN 235 Jis ¥K6£301-10
25% COMPRESSION HAX. : :
OZONE RESISTANCE - NO VISIBLE JIS K6301-16
TEST CRACK
‘WATER RESISBTAHCE % LESS THAN 10 JI8 KE301-5
TEBT {(s0°C x 72h)

FORMATION REQUIREMENTS
IDENTIFICATION OF CHLOROPRENE

RUBBER

. TOTAL RUBBER POLYMER
CARBON BLACK (%)
ASH (%}

(%)

MORE THAN 50
15 = 30
LESS THAN 10

e MATURAL FOAM

RUBOER
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RIVER REALIGNMENT

SLOPE PROTECTION FOOY PROTECTION ) RIVER - BED PROTECTION
BEFORE REHABILITATION AFTER REHABILITATION BEFORE REHABILITATION AFTER REHABILITATION BEFORE REHABILITATION AFTER REHABILITATION BEFORE REHABILITATION AFTER REHABILITATION
F= e %2\,’
F EXISTING Sy EXISTING
BRIDGE Fro, BRIDOE
- (o it
REQUIRED WIDTH OF rdo*r. PROTECTION .
MEAN FLOOD FLOW VELOGITY (V) WIRE MESH GABION (TYPE-A) SPUR DIKE 8Y STONE MASONRY (TYPE-A)
E MASONRY { YYPE-A) emlsezy S S
STON WIDTH 2-5m a-am MORE THAN 6m [UROITED SieRAT
| T It

DUMPED STONE (TYPE-A)

S R e 2
A S L it o N

| C
GABION LOOSE BOULOER J \—LOOSE poULDER
GABION

£
3 ‘ WIRE MESH GABION
:I ° - LEVELLING COMCRETE GROUTED RIPRAP
H APPLICATION CRITERIA
-—— - BASE COMZRETE FOUMDATION PROTECTION - GABION (2m € ¥n 5081
_ APPLICATION _CRITERIA . AL &
APPLICATION CRITERIA SURFACGE
SLoRE HEIGHT APPLICATION oUMeEp STONE ot AV, 5 SMALL 7o WEDIM — LOOsE AoucER
: e iRt 5 Lk T SCALE RIVER AND ki Witk
1:10.5-1.8 LESS THAN Sm  SMALL TO MEDIUM : UKDAT f : H5 NG SRAVEL KoopEH, 106
SCALE RIER mase conceee Saip, 1IN OROUND 18 RELATIVELY DUMPED STONE & WIRE MESH GABION (TYPE - 8) Pie 8120
: * APPLICATION CRITERIA
— K LARGE SCALE RIVER
GROYNE 8Y COMCRETE PILE (TYPE-B)
CONCRETE 8LOCK MASONRY (TYPE-B) WIRE MESH GABION (TYPE-81 B IRG,

WIRE MESH GABWON
1201302057}

]
:I; DUMPED SYONE
|
H

BACKFAL MATERIAL | i
| g
5 APPLICATION _CRITERIA APPLICATION GRITERIA . | E
b5 SLOPE HEIGHT APPIGATION SMALL SCALE RIVER AND { APPLIGATION CRITERIA
3 = — — FOUNDATION GROURD IS LOCAL S3COURING
3 V0.8~ 1.0 LESS THAN 3m ls'ca?& s;ge&g AND i UHDER SOFT TYPE-
it : :
SCALE RIVER WIREMESH GAgIoH
APPLICAYION CRITERIA
PILE 1IF REGLSED) )
MEMIUM TO LARGE SCALE RIVER
CONCRETE BLOCK MATRESS (TYPE-C)
APPROACH BRIDGE DESIQH OIXE LROWN
I S
DHWE, .
£ APPLICATION CRITERIA ¥
5 WMEDIUM TO LAROE SCALE RIVER
§I CR RAPID ELOW VELOCITY {PROTECTION] sLoW
APPLICATION CRITERIA <= DESION DISCHARGE PROTECTION LENGTH
3 ] b (G m3/sec) ttd, L)
SLOFE  HEIGHT APPLICATION " WEIBHT _OF A GOMCRETE BLOGK - ; ; : :
- - - 160w, 07T W,
1*13-2.0 %fﬂss THAN !;ggll'tém R}gﬂunea MEAN FLOOD FLOW VELOCITY {V) . L,_Li_x ! 2 < 2,000 10
2msses > ¥ . 2« V< Amiie V> 4m/osc S— booe 2000 5 Q < 4000 8
WEIGHT 02 ~ L5 top T 1ewdton MORE THAN 2Zton © % WIDTH OF BRIDGE ABUTMENT, 4000 < Q < E00D 20
L OO VL OO T e '
aN EN
RESPECTIVELY. 8000 < Q < BOGD 1)
M 1S EQUAL TO W OR NOT HORE THAN I0® 92> o000 50

Ld, Lu ' NOT LESS THAN THE FOLLOWING LENGTH

CONCRETE FRAME (TYPE-D)

EXTENT OF REVETMENT AROUND BRIDGE ABUTMENT

APPLICATION cmfsnm

NORMAL WATER LEVEL AT SLOPE TOE
I8 MORE THAM ABOUT 3.0m AI:J?‘GIT Tg
Innea ivan DRowIE Bast coNent THE STUDY ON THE MAINTENANCE AND REHABILITATION OF BRIDGES IN MALAYSIA

ATFLIZATION CRTERA SHEET PILE UNDER RIVER BEG AT SLOPE TOE.
SLO‘FE HEIGHT APPLICATION ° ‘ J“@F\ TITLE OF DRAWING BRIDGE MAME / NO, SCALE DRAWING NO.
111.5-2.0 - LESS THAN 8m  TIDAL RIVER AND BANK -
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SCAFFOLDING '
Hn‘mm .
TYPE 'B'; GROUND SUPPORY TYPE
' TR SR
TYPE_'A'. _HANGING TYPE ceo - K20 Ucts Twas Tom o 2 omEFL. !
PAPPLICATION CRIYERIA. BAIDGE CLEASANCE
IS MSRE THAM ® m HIGH AND SORHAL
WATER LEVEL 13 ALEQ MORE THAN
18 m - 2m. DEEP). . .
| 1580 -
N ] : 5740 : looo_]l_;‘lz\o
\Y ~CAST TH ANCHOR MIE (F
A - .
"
. 18] 2
8 " pg—-1 4
T g g
RS = —H
i ATERvAL op A L Ty o i 8
b 1700 Ji_ [34-1] _!I_ IDOO,J L 200
o0 7 2300 2i90 2100 [ zaoo [ o
e it
S _ ngoo : .
&
R
TEMPORARY STEEL BRIDGE
LAPPLICATION CRITERIA | LARGE SLALE RIYERY MPORARY DETOUR ROAD
ELEVATION ' :
Toaise . TEMPORARY ROAD WITH EMBANKMENT
_ TAPPLICAYION CRITERIA! ShWA1 . SCALE RIVER AMG FLOOD
,,,,, go00 DISCHARGE I3 LESS THAN 40 m3/SECOMD) .
£ 100
. 7300 ; |
S S 250 OO0 250
@MH
_ ] . H - )
5
L I SPACING E
30481 307 Bx 1387 1000
29 % 1~ BEAM,
: ASION
——— L~ 300t 901" Ex 5000mm,
1 _ ik CUaTRaaE 1 aohmm. A
E ) v HWL
1Ny 1
v G.L.
et
CROSS ~ SECTION
i:s0
T 4 _AT 29.‘3‘7;’ BOOO I
50 _ ¢ 1060 759 [T 00] 1060 1000 T80, 1000 730
B
- BEAM [ arabs™™
i
§
L-100=z100 510,
2 ] [) 2 3 4p
__F1 1100
! 5 il 5
A1 A 11586
T ¢-300 230110 ' )
. ! [) .
| ’ . . 160
I i . 304-8x 3078 11%87 .
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