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A.

APPENDIX-G  VISUAL INSPECTION RESULTS
FOR 5 SPECIAL BRIDGES

' QULTAN YAHYA PETRA BRIDGE

Bridgse Data

Key : 00371000

Name of River : Sg. Kelantan

State : Kelantan

pDistrict : Kota Bharu

~Year Built : 1962

No. .of Span : 29 spans

Bridge Length : 840m

Type of Superstructure T RC beam and slab built monoli-
_ : : . thically to the piers

Type of Substructure : Pile bankseat (abutment) and

rectangular RC columns (piers)

General

The bridge links the town of Kota Bharu and Pasir Mas.
It was built by the State Government without any consulta-
tion with JKR Engineers, as a result JKR has no drawings
records with regard to its construction. The bridge was
designed by Raymond Wong and Associate and constructed by
Kien Huat Construction Company. After construction of the
bridge was completed, JKR was directed to maintain it. It
has been reported that defects on the bridge starts showing
up as early as 1967.

Observed Defects

Visual inspection was made by the'Study Team in Octo-
ber 1990 and it was observed that all soffit of slab has
been repaired by gunite, thus all defects have been covered
up. However, the gunite surfaces have cracked at a few
location (See Photo A-l),nwhich indicates that repair car-

‘ried out is not effective. It was reported by JKR Engineers

in Kota Bharu that the_soffit of deck slab was repaired in
1988 because almost all soffits of deck slab have cracked



with concrete spalling at quite an extensive area.

All RC beams have been in distress with vertical crack
appearing at regular intervals. The cracks start from soffit
of deck slab and propagate vertlcally down at side of beanm
to about 200mm from its soffit (See Photo A-2). Some of the
RC beams have also cracked horizontally at its side whlch
occurred at about 200mm from soffit of slab.

Tt has also been reported that most of the expansion
joint have failed as early as 1967. The expansion joint has
peen reported to have cracked and the gap at the half joint
has widened with its steel cover plate missing. Expansion
joint was subsequently repaired in 1980. During site inspec~
tion made by the Study Team, it was observed that the expan-
sion joint could have failed again as crack was observed on
premix surfaces (See Photo A-3}, especially at the abutment
where excessive noise was detected whenever heavy vehicles

passed through it.
Recommended Rehabilitation and Maintenance Work

It is recommended that further detailed investigation
and analysis should be conducted for this bridge which will
be carried out in Phase II(A) of the Study.



1]

Photo A-1 :Crack at gunited surfaces
of the soffit of deck slab
({The crack does not show
up very well in this photo)

Photo A-2 :Vértical and horizontal

crack at side of all RC
beams {shown here by the
wWhite marking)

Photo A-3 :Crack and wide gap formed
ort premix surfaces due to
fatlure of expansion joint




MERDEKA BRIDGE

Bridge Data

Key : 00178210

Name of River : Sg. Muda

State : Pulau Pinang

District : Seberang Prai

Year Built ' : 1954

No. of Span : 13

Bridge Length : 271.61 m

Type of Superstructure RC beam and concrete slab at

approach spans and 3 centre
spans are of RC bow string
arch type of construction
Type of Substructure : RC wall piers and abutment at
' approach spans  and Masonry
wall pier at 3 centre spans

General

The bridge is located at the border between the State
of Penang and Kedah. The approach spén on Penang side con-
sisted of 6 span RC beam and slab bridge while there are
only 4 span on Kedah side of the approach. The main span
consisted of 3 spans RC bow string arch superstructure with
maximum centre span length of 57.32m. Plers and abutments at
both approaches are founded on 20m long piles while piers
supporting the RC arch is founded on 16m long caisson..

Very limited information is available with regards to
its design or construction except for the drawing which was
collected by NALS.

Observed Defects

All RC bow arch girder has cracked at its side along
the arch line (See Photo B-1), but no rust staining free
lime has been observed, thus indicating that the crack could
not possibly caused by corrosive expansion of steel. In the
opinion of the Study Team the cause of the problem could be
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due to the fact that the concrete arch is subjected to com-
pressive force, in which the concrete is known to be strong,
but at the time the concrete in the arch is also subjected
to ten51le busting force actlng perpendicular to the com-
pressive forces., If inadequate stirrup is provided the
concrete will not be able to hold this force especially
during the early age of the conrete and thus resulting in
cracking of the member.

All rectangular RC hangers has cracked due to the
concrete member being subjected to tensile forces (See Photo
B-2). Premix surfaCés on the carriageway has cracked trans-
versely at regular interval on mid point between the hangers
(See Photo B-e). The crack on premix surfaces could have
been caused by the crack which appears at the construction
joint in the slab. The construction joint in the slab was
constructed at midspan between the transverse girders which
is supported by the hangers.

Recommended Rehabilitation and Maintenance Work

PTransverse crack on deck slab could eaSily be repaired
by 1n3ect1ng polymer modified cementitious mortar and paint-
ing of the defective members w1th water proof coating.

cracks at RC arch rib and hangers are very small with
no free lime and rust staining on its surfaces, thus the
crack could have occurred at the early age after completion
of the bridge. The immediate step is to monitor the crack
width whether the crack is active or not. If the crack is
inactive then repair is by painting the concrete surface to
protect rusting of reinforcement bar is required. If the
crack width widen at a faster rate, then repair by injection
of polymer modified'cementitiouv mortar will be required. In
the opinion of the Study Team, the observed defect on the
bridge is not critical, thus no further detailed study with
regard to maintenance and rehabilitation work is required
for this bridge.
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Photo 8-1 :Crack at the
’ side of the

RC bow string
arch” girder

Photo B-2 :Horizontal
tension crack
on rectangular
RC hangers

photo B-3 :Transverse
crack on premix
road surface
at regular
interval midway
between RC hangers




BATU PAHAT BRIDGE

Bridge Data

Key - H 00512940
. Name of River H Sg. Batu Pahat
State - : Johor
pistrict s Batu Pahat
Year Built : 1965
No. of Span _ o1 5
Bridge Length. - T 196.18m
Type of Superstructure H Precast prestressed I-Beam
Type of Substructure: : Steel tubular column (pile)
and concrete cross head

General

. The brldge 1s located not very far from the estuary of
Batu Pahat rlver and thus it is within the tidal range. It
replaces the ferry service which 1link the town of Batu Pahat
and Muar. The end span con51sted of 31.30m simply supported
beams while the penultimate spans consisted of 31.3m simply
supported beam supported on pier on one end and on half
joint of a 10.3m- cantilever Span on the other,. The centre
span is 52m long consisted of 31.4m simply supported span
and 10.3m cantilever spans at each pier. Both piers at end
span and abutments are founded on rectangular RC piles while
pier at the centre span is supported on 1.2m diameter
tubular steel piles.

Observed Defects

Expanqlon joint is not prov1ded at both abutments and
piers. The premlx material has dropped from the road surface
through the gap formed. (See Photo C-1) and collected at the
bearing shelf. Plant (jejéwi tree) is growing at the side
and soffit of deck especially at half joint.



Excessive settlement of the apprbach embankment has
cause pothole with depth greater than 30cm to be formed (See
Photo C-2). Road surface at the approach 15 very bumpy with
excesgive ruttlng of the pavement. Co -

All tubular steel pile'at the pier on the centre span
has corroded at the splash zone (See Photo C-3). Some of the
piles has laminated with rusted steel thickness varies from

5mm to 10mm.
Recomnended Rehabilitation & Maintenance Work

Bumpy road surface together with non-existence or
failure of expansion joint will lead to an excessive impact
load on the bridge, thus urgent repair is required. New
expansion joint should be installed, debris and plant grow-
ing at bearing shelf should be removed. Approach embankment
should be repaired, settlement could be reduced by installa-
tion of embankment piles at both approaches.: Rip rap protec-
tion should be provided at the front of abutment to prevent
embankment material from being washed out.

Concrete jacket should be constructed to prevent tubu-
lar steel cylindrical pile from corroding further. Before
concrete jacket is installed all rust should be removed and
the steel pile should be blast cleaned.
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Photo C-1 ;Expansion foint
missing at
abutment

Photo C-2 :Pot hole formed
at approach
embankment

Photo £-3 :Corrosion of the
tubular steel
pile




TEMERLOH BRIDGE

Bridge Data

Rey : 00223500

Name of River : Sg. Pahang

State _ : Pahang

District E Temerloh

Year Built : 1974

No. of Span : 17 span

Bridge Length : : 515.21m o

Type of Superstructure : Steel box girder on the main.

span and Inverted T on the
approach spans.

Type of Substructure : . RC wall abutment and V~shaped
Rectangular span and RC wall
pier at main span.

General

The bridge was built at much higher elevation than the
0old bridge wbich was séverely damaged by flood. It is
located on Route 2 which formed a major road link between
Kuala Lumpur and Kuantan town. The Kuala Lumpur approach is
made of 8 spans inverted T-beam bridge while the Kuantan
approach is made up of 7 spans Inverted T-Beam bridge. The
centre main span'is'made of 2 gpans continuous steel box
girder bridge. All abutments and piers are supported on pile
foundation. This bridge is relatively new thus quite a
number of drawings is available and collected by the NALS.

Observed Defects

Free lime was detected at soffit of inverted T-Beam on .
a few of the approach spans (See photo Db-1}). The defect
could be caused by porosity of the bridge deck. :
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D-1

b-2

Expansion joint on the bridge deck directly above the
pier supporting the box girder at Kuala Lumpur side has been
in distress. Its epoxy nosing has failed and anchor has
loosened (See photo D-2). ;

Recommended Rehabilitation Maintenance Work

Porosity of bridde deck on approach span could be
repaired by providing water proof membrane on the RC deck.
However, since the porosity is only at a localised areas and
to minimise cost of repair, the defect should be repaired by
1nject1ng the defected areas of RC slab with polymer modi-
fied cementitious grout

All loose anchor bolts at the defective expansion joint
should be tightened and its epoxy nosing repaired by polymer
modified cementitious mortar.

e e et e A

BRI
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Photo D—f:r}ee Lime at soffit of i S . 4 egggggéggg

Inverted T-beam bridge
on the approach span

Photo D-2:Damaged nosing at
the expansion jeint




RUALA LEPAR BRIDGE

Bridge Data

Key

Name of River

State

District

Year Built

No. of Span

Bridge Length

Type of Superstructure

Type of Substructure

“r 2% we

as  os  ae

01212140

Sg. Pahang

Pahang

Pekan

1976

7 spans .

402.3m .
Precast Prestressed segmental
continuous box girder

RC hollow wall/box abutment

and pier
General

The bridge is located on the road linking the town of
Kuantan on the East Coast to Segamat town on the South
Western side of Peninsula Malaysia and it crosses the long-
est river in Peninsula Malaysia. The bridge is founded on

pile foundation.

Observed Defects

The bridge is relatively new, thus no structural defect
was observed except for potholes formed on approach road
surface adjacent to expansion joint at beth abutments (See
Photo E-1). '



Recommended Rehabilitation and Maintenance Work

Since NALS report has highlighted this same problem
(i.e. potholes) at this 'bridqe, the Study Team concludes
that the defect is caused by failure of the road pavement.
Therefore, road pavement adjacent to the bridge has to be
properly design and reconstructed.

approach road surface
adjacent to expansion
joint at the asbutment

IE Photo E-1 : Pot holes formad on
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Possible Rehabilitation Plans From Functional View Point
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