
SHARING KNOWLEDGE



▪ Latar Belakang

▪ Kronologi & Kaedah Pembaikan

▪ Analisa 

▪ Pelajaran daripada kes



▪ Merupakan Laluan Persekutuan yang baru dibina sebagai laluan alternatif untuk ke
Bukit Fraser.

▪ Sebelum ini perlu melalui Gap. Kereta perlu bergilir untuk turun dan naik Bukit 
Fraser.

▪ Laluan ke Bukit Fraser melalui Laluan Persekutuan FT55 samada daripada Kuala 
Kubu Baru, Selangor atau Raub, Pahang .

▪ Siap dibuka dan diguna sekitar tahun 2007.



▪ Mula runtuh pada pertengahan Disember 2007. Runtuhan makin membesar dan
serius sehingga akhirnya memutuskan jalan FT 148 dan jalan di bahagian bawah,
FT55 menghala ke Raub.

▪ Sebelum kejadian, berlaku hujan yang lebat yang berterusan dan pergerakan
tanah yang masih aktif.





19 Jan 2008 – Hakisan dan 
Runtuhan



1 Feb 2008- Hakisan cerun tambakan semakin
membesar sehingga ke sisi jalan



1 Feb 2008 – Longkang sedia ada ditemui
tergantung pada Boulder



14 Feb 2008 – Cerun mulai gagal



▪ Kaedah Perolehan adalah menggunakan AP55 iaitu kerja-kerja darurat oleh JKR 
Pahang.

▪ Tiga kaedah pembaikan yang dicadang:

- Option 1 – Reinforced Earth Wall

- Option 2 – Contiguous Bored Pile (CBP) Wall      

- Option 3 – Road realignment with CBP Wall



Option 1 – Reinforced Earth Wall



Option 2 – Contiguous Bored Pile (CBP) Wall 



Option 3 – Road realignment with CBP Wall



3 Mac 2008- Sekitar 10m tinggi cerun potongan
mula runtuh selepas berlaku hujan lebat



▪ 6 Mac 2008 – Mesyuarat Penyelarasan AP55 di JKR Pahang.

▪ Disebabkan oleh runtuhan cerun yang semakin membesar, maka kaedah
pembaikan dicadangkan ditukar kepada :

- Option 1 – New Bridge with Reinforced 
Concrete (RC) Anchored Wall

- Option 2 – Road Realignment with Reinforced 
Concrete (RC) Anchored Wall

▪ Berdasarkan perbincangan, Option 2 telah dipilih.



Option 1– New Bridge with Reinforced Concrete (RC) 
Anchored Wall



Option 2– Road Realignment with Reinforced Concrete 
(RC) Anchored Wall



2 April 2008- Keadaan runtuhan yang semakin
membesar. 



2 April 2008- Pandangan Down slope



14 April 2008- Ketinggian cerun potong yang 
gagal adalah sekitar 50m kepada puncak cerun.



▪ 14 April 2008 - Disebakan oleh keadaan semasa, JKR Pahang memutuskan untuk
menggunakan Option 2 iaitu menggunakan Steel Bridge dan rawatan geoteknik di 
sekitar cerun.

▪ 23 April 2008 – Mesyuarat Penyelarasan di CKC.

OPTION 1

•Slope stabilisation consist of combination of soil nailing at the top slope and
Reinforced Earth wall to stabilised the bottom slope

•Steel bridge supported by Micro pile



OPTION 1



OPTION 2 

• Slope stabilisation consist of only soil nailing 

• Flexible Barrier to retain debris and boulder 

• Steel bridge supported by Micro pile

▪ Pilihan kedua ini telah dipilih untuk digunakan.



OPTION 2



Upslope - FT 148

















• Subsoil Profile:

LAYER TYPE OF SOIL THICKNESS(M) SPT-N VALUE

1 VERY STIFF SANDY SILT WITH 4 - 11 13 - 38

BOULDER (COLLUVIUM)
2 HARD SANDY SILT/GRAVEL 13 - 28 50

WITH BOULDER
3 MODERATELY WEATHRED (MW)

GRANITE (BEDROCK)
Note:
1) Granite is found at several spot in Layer 2 with thickness 7.5m – 14m.
2) Granite Bedrock is encountered at 38m – 39m below existing ground level



• Geological Findings

❑Present of intersection of two relict discontinuities which 
form a wedge and the line of intersection is day lighting 

toward the valley axis. The relict structure are kaolinite-
infilled.

❑Geomorphic setting of the slope which located in uphill or 
hanging valley which is highly favourable for slope failure.



Closer view of the main failure scarp, exposing the unconformable contact 
between the overlying colluvium deposit and the underlying granitic 
regolith/in-situ soils. Note the seepages that developed along the boundary 
between the two different geologic materials.

Colluvium

In-Situ Granitic Regolith

Seepages



A hypothetical cross section of the failed slope showing the 
interpretative geological profile and seepages development 
in the slope based on recent field observation. Figure is 
not to scale. 



View of the failure scar exposing the two intersecting 
major relict discontinuities which defining a wedge-
shaped geometry. Arrow indicates the line of 
intersection between the two planes (marked by lines 
with tick marks), and the exposed whitish materials 
are the kaolinite dyke.



DESIGN REQUIREMENTS

◼ BS 8081:1989, GROUND ANCHORAGES

◼ GEOTECHNICAL DESIGN CRITERIA 
(JKR)



◼ Based on the BS 8081:1989 Ground Anchorages



◼ Geotechnical Design Criteria (JKR)
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SLOPE REMEDIAL WORKS AT FRASER HILL,

RAUB DISTRICT, PAHANG DARUL MAKMUR.

CHAINAGE 40

BH 5

Description: BOULDERY MATRIX      Wt: 19     Phi: 28     C: 3    

Description: SILTY SAND WITH GRAVEL      Wt: 20     Phi: 23     C: 5    

Description: BEDROCK      Wt: 22     Phi: 30     C: 10   

Bouldery Matrix

Silty Sand with Gravel

Bedrock

First failure

Current failure

Soil properties to be used for design analysis

DISTANCE (M)

-107.57 -97.57 -87.57 -77.57 -67.57 -57.57 -47.57 -37.57 -27.57 -17.57 -7.57 2.43 12.43 22.43 32.43 42.43 52.43 62.43 72.43

E
LE

V
A

TI
O

N
 (M

)

30

40

50

60

70

80

90

100

110

120

130

140

150





STRUCTURAL CAPACITY (SOIL NAILS=T32)

1. Cold Galvanised steel bar size = 32 mm

2. Characteristic strength of steel bar, fy = 460 N/mm

3. Area of steel bar, As = 804 mm²

Factor of safety against structural failure, FOS = 2.0

Structural Capacity (T32) = [0.87*fy*As*] / FOS

= 161 kN/bolt
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SLOPE REMEDIAL WORKS AT FRASER HILL,
RAUB DISTRICT, PAHANG DARUL MAKMUR.

CHAINAGE 40

BH 5

Description: BOULDERY  MATRIX      Wt: 19     Phi: 28     C: 3    

Description: SILTY  SAND WITH GRAVEL      Wt: 20     Phi: 23     C: 5    

Description: BEDROCK      Wt: 22     Phi: 30     C: 10   

Description: COMPACTED ROCK TOE      Wt: 24     Phi: 40     C: 5   

Bouldery Matrix

Silty Sand with Gravel

Bedrock

Compacted Rock Toe

18m length of T32 soil nailing at 1.5m c/c.

Nail 18m @ 1.5 m c/c , T32

First failure
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▪ Pastikan tiada halangan kepada laluan air semulajadi.

▪ Penekanan input kejuruteraan geologi, geomorfologi dan geoteknik diambil kira
semasa pemilihan jajaran dan proses rekabentuk.

▪ Penyelenggaraan sistem saliran secara berkala.


