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LESSONS LEARNT FROM ¢ NEW s et

WORK-SITE INCIDENT AT [t &
TANJUNG BUNGAH  |SS=s

Y  QUARRY

Ir. Liew Shaw Shong

LANDSLIDE
AREA

AN NGO says quarrying likely (

landslide that killed at least 9 workers at a
construction site in Tanjung Bungah. Backing
the assertion is a federal ministry statement

that the project was denied planning permission

‘ because of its proximity to the quarry. The NGO
nsists the Penang government is at fault
REPORTS ON PAGES 4 &5




The Hearing

Duration : 26 days within 6 months

Personnel Involved : 28 withesses
including 6 experts from local and
oversea.




Parties Involved

Telk Granite Quarry Sdn Bhd
(Quarry Operator)

Taman Sri Bunga Sdn Bhd

(Developer)

Perunding KAA Sdn Bhd
(Submitting Engineer)

Choongcons (Penang) Sdn Bhd

BSG Global Builders Sdn Bhd Hock Tan Architect
(Main Contractor) (Architect)
Kamsen Construction Sdn Bhd Chuan Un Chye Sdn Bhd

Soil Mechanics Sdn Bhd
(Soil Nails Contractor)

DOSH

MBPP

(Main Building Contractor) (Earthwork Contractor) (D&B Piling Contractor)
Authorities One Smart Sdn Bhd
(Consultant Engineer)




The Report & Commission Outcome

N REPORT OF THE COMMISSION OF ENQUIRY
INTO THE WORK-SITE INCIDENT
AT TANJUNG BUNGAH
IN THE STATE OF PENANG

Teik Granite Quarry
Sdn Bhd

(Quarry Operator)

Taman Sri Bunga Sdn Bhd
(Developer)
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(Main Contractor)

Hock Tan Architect
(Architect)
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Perunding KAA Sdn Bhd
(Submitting Engineer)

Choongcons (Penang) Sdn

Bhd
(Main Building Contractor)
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Kamsen Construction
Sdn Bhd

(Earthwork Contractor)

Chuan Un Chye Sdn

(D&B Piling Contractor)

Bhd Bhd

DOSH

MBPP

One Smart Sdn Bhd
(Consultant Engineer)

Soil Mechanics Sdn

(Soll Nails Contractor)
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Responsible Parties

Ir. Khoo K. T. of Perunding KAA Sdn Bhd
Initial design : Inadequate (Global) and unsafe (Local) -> ‘blind-folded’
Site incident : 2 minors + 1 major landslips

Set 1b (RL18.3m) Set 1b (RL18.3m)
Slope Analysis for Section 9-9 (Global) with Slope Analysis for Section 9-9 (Local-bottom)
KAA Design GWL (Section K) 1.005 with KAA Design GWL (Section K) 0.870
L} - . 48 - .
Set 2: KAA Parameters (08/02/2018) Set 2: KAA Parameters (08/02/2018) (Local 2)
FOS: 1.005 FOS: 0.870

Model Unit Cohesion' | Phi*
Weight | (kPa) ©
(kN/m?)

Bedrock

(Impenetrable)

Mohr-Coulomb | 18 2 30

Mohr-Coulomb | 18 4 30

Elevation
Elevalion




Responsible Parties

First Slip 8th August 2016 (1st Slip) Instability During Soil Nail Installation 5th May 2017- (2nd Slip)

Slope Instability with Damage to Gunite and Soil Nails (3rd Slip) 11 July 2017
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What factors contributed to these landslips?

Extract of Photogrammetric Model

Orthorectified Photo of the Landslide Scar

Relict
Negligence Joint?

Missed
Opportunities




Extract from Site Formation (Earthworks) Contract Document (Section 1)

Negligence

15 negligent acts were identified!

1. Overlooked Hillsite Guideline - Not applicable for temporary slope?
2. Commenced work w/o RE - For 1 year

3. Remote control supervision (via messaging apps)

4. No calculation for slope cutting

5. Further excavation from RL18.3m to RL14.65m w/o calculation.

m

Towards A Safe & Green Environment

Set 1a (RL 18_.3m) ' _ Set 2 (RL 14.65m)
Slope Analysis for Section 9-9 (Global) with Slope Analysis for Section 9-9 (Global) with
KAA Design GWL (Section K) .1 .263 KAA Design GWL (Section K) 0.918
45 — k)
Set 1: KAA Parameters (31/01/2018) i T
FOS: 1.263 FOS: 0018 T e
20
Color | Name Model Unit Cohesion' | Phi"
. Weight | (kPa) )
KAA-Soil 1 S
\ D Bedrock muab'e)
4 ] | D KAA-Soil 1 | Mohr-Coulomb | 18.5 6 33 Name Model an:'tmt ::k;h':‘lon' :";“'
% [= [] |aa-soi2 | Mohr-Couiomd | 19 8 33 (kN/m’)
Bedrock ?l:?prgrf:irabie)
> KAA-Soil 1 | Mohr-Coulomb | 18.5 6 33
8 B KAA—SOII 2 c KAA-Sol 2 | Mohr-Coulomb | 19 8 33
= []
g b e e - e §
s Bedrock
o l l l I l l l lS 510 5'5 o0 OJD




Groundwater seeping at
RL21m, extracted from
. Exhibit 53 (Video)
Negligence

15 negligent acts were identified!

-
6. Underestimate GW level 34278
JULY 2017 SOIL MECHANIC SURVEY
Contour Plan of Anticipated Dry-Season Groundwater Levels
25.812 ¥ AUGUST 2016 KAM SEN HANDOVER SURVEY
®  Existing Boreholes :
Groundwater Level Contour
ENGINEER'S INSTRUCTION
WATER LEVEL RL 21.0

WATER OBSERVED
AT RL 21.0m

i 14.65 14,466

= == = == AUGUST 2016 KAM SEN HANDOVER SURVEY

e JULY 2017 SOIL MECHANIC SURVEY

== (= == ENGINEER'S INSTRUCTION
DATUM 0.0m
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; lope Section 1-1 (2017.07.19)
opal Blability (1.

Soil nailing working from top to bottom!!

Negligence

15 negligent acts were identified!

11. No pull-out test for installed soil nails

12. Decision making =» Commercialism > Professionalism! , I
13. Allow contractor to excavate 2.7m for pilecap, cut slope become more unsafe! gf"& N
14. Failed to protect workers in soil nail installation i
15. Never making sure workers staying away from partially failed-slope.

Name: Soil

Model: Mohr-Couldmb
LhitWelght 19 KNm™
Cohesion'; 4kF’a
Fhi' 32‘ TG
Mame Eedmc

m::de]* Bﬂdrmk (h _paneﬁa'p@éeji "

Ne: Bt g
Model: High Strength oo Nalil Spaﬂing 1.
Unit Weight: 22 kNm* Verlical spacing =




Missed Opportunities to Intercept Incident

30 weeks!

A

(

First Slip on
8.8.2016

f

.

Further

reduced to 49

soil nails

\

12 weeks!
\

J




Non-persistent joints

Relict Joint Dominant

Relict Joints landslide

Predominatly Persistent Extensive + Consist weaker
sub-horizontal thick infill clayer material

_ Persistent joints
No evidence of presence of

these 4 requisite factors

Photo 7: Identified relict joint . . . . N . ~ oy
Photo 6: Decomposed feldspar and mica infilling in the relict joint oo TdeRed iR o Photo 4: One of the spatial orientation readings of the relict structure  Photo 5: Plane surface of one of the relict joints



Other Responsible Parties

35 mRL

30 mRL —

20 mRL

15 mRL —

1. No shoring for 2.7m pilecap excavation

2. Installed sheet piles

3. Sheet Pile Displacement and Slope Movement in July 2017

Ir. Victor Ong (One Smart)

Design Engineer for D&B Piling
Works

What he did wrong?

To Sign Form G3

even without
supervise the
works!

Never check or design
on method of
constructing pilecap

Failed to supervise
the execution of
works he designed

Original Ground Profile

Slope Movement (July 2017)
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. No. Siri: 3A 020392
AKTA KESELAMATAN DAN KESIHATAN PEKERJAAN 1994 () mengarahikan pikak wan supays mengambil langkah-langkah Mangkal-langkah yang diperihalk

A . dalam Jadual yang dilampirkan bersama dengan notis ini* untuk menghapuskan apa-apa bahaya atau
(AKTA 514) . pu: D! y!

kemungkinan “bahaya sorta-merta kepada nyawa dan harta yang notis ini berhubung dengannya dan
memperbetulkan apa-apa tindakan atau ketis lan yang melanggar atau mungkin t perlan;

NOTIS PERBAIKAN peruntukan undang-undang yang tersebut di atas, mengikut mana-mana yang berke;aan schelumgf?}:‘:

(SEKSYEN 48, 49 DAN 50) 5’?“5 2l ‘

Other Responsible Parties LB e, e | B

."?— fmﬁi;’-cﬁ_fﬂ W f LoweDd f%ﬂmﬂ!’;f Masa .
Mops Ebel- AM&MW

1. Saya, . etua [Timbalan-Ket ngar h/Pegawai®
Jabatan Keselamatan dan Kesihatan Pekerjaan yang diberi kuasa
berpendapat bahawa; :

BAHAGIAN B
(2)  tempat kerja/lojidbahen/prases * jaitu ) . . i 2 S Leggrmnese ’ — =
(?W\Z?éh. W ] / Lot M‘f' a ﬂ’LQJ"?fL . Saya, J — s T sagunss k : hfuswlzi
. A . A ) .| yang mana tempat kezjafloji/bahan/p * yang diny i dalam notis ini yang tel jalankan oleb/mungkin
fi/\_: T 'f‘D /'h W . U [/[D ?’ : akan dijalankan bldl.'teilebai: di bawah kawalan* saya dengan sesungguhnya mengakui mencrima notis ini.
Pfﬂ/ﬁ‘z@égf’ ! ‘%./Hl(:f
Tarikh : oot ideeto:

(®)  yang telah dijalankan olel/di-bawah-kawalan * pihak tan di =~ ©
Pevrnd 2, R {)

‘o Cof (&0 Lo lemdnl
: %W%‘M A 87 e e oF i
Porlda /z’,nn_J - . : < =1 il

mungkin akan menjadi“bahaya/menyet ke badan/menjadi risiko yang serius
esihatan m 2 babkarr - “sebab:sebat

berikut-

ali va-P
untuk mengeluarkan notis inj kepada pihak tuan

' cnooNGCoRS“PERANG) sDN. BED

seperti (SITE............... )]

_BAHAGIAN C

Ketua Pengarmh/Timbalan Ketua Pengarah/Pegawai*

. . 'C);;— o (J IPEO J?)‘) > "“l;v ﬂgf ?:;r’:/f’-' o O
1. Choongcons was pleaded guilty to a charge under section 12(2)(b) of < (é} éﬁ.[@ Lo Wpn o P L e
th e Occu pational Safety & H ea |th ACt 1994 J kegpfigkinan bahaya, risiko, perkare-perkara atau aktiviti-aktivii yang notis ini berhubung dengannya telah

§ apuskan dan apa-apa tindakan atau ketinggalan yang melanggar atan mungkin menyebabkan perlanggaran
peruntukan undang-undang yang tersebut di dalam notis ini, mengikut mana-mana yang beckenaan telah diperbétulkan
T . . @ o ibetkan/im wmnmkmmW T A S _ ' :
2. DOSH should promptly issue a Prohibition notice after the visit !!! | o = " | e
fp% Bes N/ Pﬁﬂ@o CEENE L £

T gt asst o
S_edﬁ;w:“..{...g..@.[)
1

i
I
- . f’ . ; {;:g Cop Ialm&_ﬁ_//
2. Saya dengan ini . ‘-.:im:r—_,_/, . )
(a) mengarahkan bahawa tempat kerja/loji/bahan/proses* itu tidak boleh digunakan atau dikendalikan selepas dLA_\/
lempob tamat notis sehingga bahaya it telah dihapuskan ateu kecacatan it diperbaiki sehingga sayn berpuas D/~ 7,
. *Potong yang mana lidak berkenaan,

fﬁﬂj«‘&b’

Tarikh: ............

hati; dan

Choongcons

DOSH

What they did wrong? Received memo from

Choongcons' safety
officer

Negligent in taking care of workers

safety even though safety officer issue an Tmprovemerit-,

sounded alarm unsafe slope ~Notice




Non-Responsible Party

Taman Sri Bunga
Sdn Bhd

(Developer)

Not liable

More mindful on site safety and
not insist that cost minimization




Commission’s Recommendations

Disciplinary Criminal Disciplinary
Actions from investigation Actions
BEM by PDRM from BEM

Ir. Victor
Ong

CW




Commission’s Recommendations

Draw up and
enforce policy

=» No work
allowed w/o RE

Independent

Checker with

AC for slope
project

Devise and
implement GIS

Review criteria
for issuance of
Stop Work
Order

Spot Check to
construction
site

Revisit 'Safety
Guideline for
Hillsite
Development
pA0 WA

Study into
root cause of
failure due to

temp. work

Enforce
stricter
guideline for
temporary
works

Stipulate
severe
penalties to
failure due to
temp. work




Commission’s Recommendations

All meetings
must be

audio
recorded

All project shall
engage PM with
safety
knowledge

Safety office to
report to Si
directly

Safety officer
empower to raise
safety issue in any

meeting




Lessons Learnt

Regular site visit is a MUST!!

Site team/supervisor informs Project Engineer immediately for site irregularities.

Stand firm on SAFETY when dealing with cost issue.

SAFETY shall be treated with URGENCY.

Site reconnaissance before detail design stage



Hammurabi’s Code

4,000 years ago, King Hammurabi of Babylon, Mesopotamia, laid out the first sets of construction laws, designed to
align the incentives of builder and occupant to ensure that builders created safe homes:

 |If a builder builds a house for a man and does not make its construction firm, and the house which he has built
collapses and causes the death of the owner of the house, that builder shall be put to death.

* If it causes the death of the son of the owner of the house, they shall put to death a son of that builder.

* If it causes the death of a slave of the owner of the house, he shall give to the owner of the house a slave of equal
value.

* If it destroys property, he shall restore whatever it destroyed, and because he did not make the house which he
builds firm and it collapsed, he shall rebuild the house which collapsed at his own expense.

* If a builder builds a house for a man and does not make its construction meet the requirements and a wall falls
in, that builder shall strengthen the wall at his own expense.

Ancient laws emphasise on Permanent Works!



New Development on DOSH Guidelines

OSHCIM Guidelines for Designers

On Occupational Safety And
In Construction Industry

Modern laws cover both Permanent Works : (Management) 2017
and Temporary Works! ‘ G
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