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 1.2.1 Technical Definitions  
 a) ‘Forensic Engineering & Failures’ has the meaning which include, without 

limitation:-  
 i. Forensic Engineering means the engineering investigation of the causes of 

failures (materials, products, workmanships and design) of slopes and 
structures. The investigation will benchmark against existing codes, standards, 
statutory/regulatory requirements and best practices in the construction 
industry; and  
 

 ii. Failure means the ultimate manifestation of distress, resulting in an 
unacceptable difference between expected and observed performance. 
Failure can also mean the termination of the ability of a component or system 
to perform an intended or required function. Not all failures are catastrophic; 
most involve components that simply do not perform as expected.  

1.0 INTRODUCTION  



 1.1.1. The Forensic Engineering Services (Slopes & Slope Related 
Structures), including Site Supervision of Construction Works as 
follows:  

 i. Slopes;  

 ii. Slope related (associated and affected) structures; and  

 iii. Related services inclusive of field & laboratory testing which are 
needed solely for the Forensic Engineering Services (Slopes & 
Slope Related Structures).  

 1.1.2. Any physical works (construction) are outside the scope of 
this Agreement.  

1.1. THE SCOPE OF SERVICES  



 

 

 1.2.1 Technical Definitions  
 

 b) ‘Slope Associated Structures’ means any or all 
structural components which form(s) an integral part 
of the Slope and contribute(s) towards(s) its stability 
including but without limitation to soil nail, retaining 
wall, reinforced earth wall, rubble wall, etc; and  
 

 c) ‘Slope Affected Structures’ means any or all 
structures located in the vicinity of the Slope and is/ 
are affected by the Failure.  



DEFINITION OF SLOPES 



Anatomy Of A Slope               Partially 

 Saturated Soil 

 Saturated Soil 
 
 
 
 
 
WEATHERED ROCK 
 
 
 
  ROCK 

Water 

Table 

H >3m 
>15˚ 



Kolej Komuniti Paya Besar 

Agensi : Kementerian Pngajian Tinggi 

H = 4m 
 
α = 70˚ 
 



Unipark Suria 

Agensi : IKRAM 

H=2.9m 

=70˚ 



Thick Overburden (Silty Material) 

Basket Ball Court 

Basket Ball & Sepak Takraw Court  

Foot Ball Field 

H = 50m 
 
α = 70˚ 

 

160m 

Failure Slope Damaged STP 

MRSM Bentong 

Agensi : MARA 



Bukit Setiawangsa 

Agensi : DBKL 
H = 50m 
 
α = 70˚ 
 



SLOPES ASSOCIATED STRUCTURES 
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RELATED SERVICES 



SITE INVESTIGATION 



TOPOGRAPHY SURVEY 



 1.2.1 The Services provided by KISB shall cover all slopes failure 
throughout Malaysia except:  

 (a) All Federal roads in Malaysia. In any event that the Public Works 
Department do not have the capacity to carry out the services, the 
ROFR to KISB applies;  

 (b) All forensic engineering services that are currently being 
undertaken and pending completion by the Government/Agency 
either on its own or through its appointed consultants/contractors; 
and  

 (c) All roads that are currently under privatized concession 
agreement (toll roads). 

1.2 AREAS NOT COVERED BY THE 

SCOPE  
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4.0 EMERGENCY CASES  
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3.0 TOR FOR FORENSIC 

ENGINEERING 

 3.1 Serve as a guiding reference to the implementation of the 
steps in the Forensic Engineering Services aimed to :  

 (a) Determine the cause(s) of the failure:  

 (i) Identify failure or potential failure of the assets  

 (ii) Understand the key failure mechanisms in order to avoid 
them in the future  

 

 (b) Provide short and long term preventive solutions:  

 (i) Propose immediate remedial measures to ensure safety 
to the public  

 (ii) Provide conceptual remedial design options for remedial 
works  

 



 (c) Recommend solution to prevent the recurrence of the 
landslides :  

 (i) Provide detailed design inclusive of Bill of Quantities, 
Specifications and Drawings for the purpose of tendering 
for remedial works  

 (ii) Propose systematic routine maintenance to ensure the 
stability of the rehabilitated slope  

 

 (d) Identify person/parties responsible, whenever applicable.  

 

 (e) Control the quality of remedial works through supervision 
and QAQC of remedial construction works.  

3.0 TOR FOR FORENSIC 

ENGINEERING (CONT’D) 



4.0 EMERGENCY RESPONSE  

 

 4.1 Response Time  

 In the event of failure where the situation is in the state of emergency, the 
first critical step is to prevent further damage or loss of life and response time 
has become critical. KISB shall respond to the reported failure situation upon 
directive of authority in the following manner:  

 

 1. If the failure location is within 50 km from its nearest branch office - the 
response time shall be within 3 hours.  

 

 2. If the failure location is more than 50 km from its nearest branch office - the 
response time shall be within 24 hours. In the case where the failure occurs in 
the remote area or location, the response time shall be within 48 hours. For 
the purpose of this clause, the phrase “remote” shall mean any area or 
location with no/difficult accessibility by proper road.  



IKRAM UTARA 

Figure 4.1:  

Alor Setar Branch 



IKRAM UTARA 

Figure 4.2 :  

Permatang Pauh 
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Figure 4.3 :  

Ipoh Branch 





4.2 Safety 

 

 KISB will assign a response team to the site of failure and 
determine the safety and stability of the slopes and slope 
related structures 



 4.3.1 KISB will provide an initial report to the relevant authorities pertaining to 
the background of the slope failures and its consequences within 3 hours of 
arrival.  
 

 Key to the initial report will also include technical advices pertaining to safety 
issues as well as other information subject to the directive of the authority.  
 

 The initial report which will serve as “talking point”, amongst others, will 
cover:  

 (i) Location and time of slope failure;  
 (ii) The nature & probable cause/s of the slope failure;  
 (iii) The measures taken and will be taken to ensure safety of the public;  
 (iv) Reminders to the public especially pertaining to safety; and  
 (v) Relevant photographs.  

 

4.3 Reporting  



5.0 THE STEPS IN  

FORENSIC ENGINEERING  

INVESTIGATION  

(SLOPES & SLOPE 

RELATED STRUCTURES)  

 5.2 STEPS IN FORENSIC 
ENGINEERING INVESTIGATION 
(SLOPES & SLOPE RELATED 
STRUCTURES)  

 The generic steps in the Forensic 
Engineering Investigation (Slopes 
& Slope Related Structures).  



5.2.1 Step1 : Desk Study & Site Survey  
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 5.2.1.1 Preliminary site survey will be required to 
identify the study location and establish study 
objective and scope.  
 

 5.2.1.2 Types of information that are typically sought 
in this step specifically for slopes include:  

 A. Assessment of the historical records (if available)  
 a. Geotechnical Report  
 b. Soil investigation records  
 c Instrumentation monitoring records  
 d. Layout plan & Slope design reports  
 e. Development layout plan  

 B. Preparation of Site Geology Map  
 C. Compilation of rainfall records  
 D. Preparation of basic thematic maps but not 

limited to :  
 a. Orthophotos  
 b. Satellite images  
 c. Digital terrain model  
 d. Slope angle  
 e. Slope drainage  
 f. Boundary lot  
 g. Road network  
 h. Other related thematic maps  



5.2.2 Step 2 : Site Forensic Study  

 5.2.2.2 Steps in the Investigation  

 1. Site Surface Investigation  

 a. Site reconnaissance survey  

 b. Site technical issues evaluation  

 c. Detailed Engineering survey  

 d. Slope cross section preparation  

 e. Terrestrial laser scanning  

 f. Site surface and subsurface utility survey  

 g. Geomorphological mapping  

 h. Slope sketches  

 2. Subsurface Investigation  

 a. Soil investigation  

 b. Mackintosh probings  

 c. Geophysical survey including seismic 
refraction survey and/or electrical resistivity 
survey  

 3. Instrumentation  

 a. Slope / site surface instrumentations  

 b. Inclinometer for slope movement  

 c. Piezometer for underground water pressure 
monitoring  



5.2.3 Step 3 : Laboratory Testing  

 5.2.3.1 Laboratory analysis is to 
determine the actual soil / material 
properties. These would include the 
strength tests for the soils / materials 
as appropriate. The purpose of the 
tests is to determine actual soils / 
material properties at the time of 
failure as opposed to code-required 
minimum values. These tests should 
help to identify any time or 
environment dependent changes in 
soil / material properties.  
 

 Typical soil / rock / material tests 
include, but not limited to the 
following:  
 1. Soil / rock classification tests on 

collected samples  
 2. Soil / rock strength and 

compressibility tests  
 3. Soil general engineering 

properties tests such as porosity, 
erosivity and other hydraulic 
properties  



5.2.4 Step 4 : Engineering Analysis  
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 5.2.4.1 Engineering analysis shall be carried out to 
determine the prevalent soil / material properties at 
failure of the slopes.   

 5.2.4.2 The steps to be undertaken during this step 
for slope failure shall include:  

 a. Slope stability back analyses on the failed slope  

 b. Slope stability analyses for remedial works   

 5.2.4.3 Remedial Design for Failed Slope  



5.2.5 Step 5 : Preparation of Final 

Report  

 5.2.5.1 Typical flow to be undertaken 
under this step shall include:  
 

 1. Preparation of draft final report 
on Forensic Engineering 
investigation  

 2. Modifications on draft final report  
 3. Finalisation of the Forensic 

Engineering investigation report  
 4. Submission of Final Report:  

 (a) Soft and hard copy to the 
respective Agency; and  

 (b) Soft copy of the Documents to 
JKR (editable data).  



5.2.6 Step 6 : Preparation of Detailed 

Design including Drawings, Bill of 

Quantities and Specifications  

 

 5.2.6.2 This step shall include 
the followings:  

 1. Preparation of detailed 
design on the selected option  

 2. Preparation of detailed 
costing on the selected option  

 3. Preparation of specifications 
and bill of quantities  

 4. Preparation of tender 
document  



5.2.7 Step 7 : Construction Site 

Supervision  

 During the construction of remedial works, KISB 
shall:  
 1. Act as Superintending Officer’s 

representative  
 2. Ensure complete preparation of construction 

works documents  
 3. Rationalise the bill of quantities   
 4. Ensure that all contract documents are 

completed within the stipulated time  
 5. Coordinate the remedial works so that work 

programs are adhered to  
 6. Institute cost control to avoid unnecessary 

cost escalation  
 7. Certify that all claims are according to work 

done  
 8. Enforce a proper construction quality control 

such as construction material testing, slope 
reinforcement system testing etc.  

 9. Supervise the construction to ensure strict 
adherence to the intended design option  

 10. Maintain the contractor’s optimum works 
quality  

 11. Report the construction progress to the 
client  

 Resident Engineer  Clerk of Work 



5.2.8 Step 8 : Maintenance Advisory 

and Preventive Measures  

 5.2.8.1 KISB’s responsibility shall 
be to:  
 1. Prepare routine and periodic 

maintenance program on the 
remedied slopes;  

 2. Prepare suitable budget and 
manpower requirement for slope 
management program;  

 3. Prepare maintenance works 
program chart for proper 
implementation;  

 4. Prepare slope monitoring 
program (if necessary).  

 



4.0 NON EMERGENCY CASES 

 

a. PREVENTIVE 

b. NORMAL CONSULTANCY SERVICE  



5.0 THE STEPS IN  

FORENSIC ENGINEERING  

INVESTIGATION  

(SLOPES & SLOPE 

RELATED STRUCTURES)  

 

 

 5.1 METHODOLOGY  

 For non - emergency events, the 
methodology for the 
implementation of Forensic 
Engineering Investigation (Slopes & 
Slope Related Structures) shall be 
undertaken in the following flow 
chart. 



HAZARD MAP PSMZA 



HAZARD MAP PSMZA 

SLOPE DEGREE COVERAGE 

High Hazard zone 64.73% 

Low Hazard zone 35.27% 



RECOMMENDATION 



a. KuLSIS – Kuala Lumpur 
Slope Information 
System – Hazard and 
Risk Map 

b. Hazard and Risk map for 
Ipoh, Cameron Highland 
by JMG 

c. Hazard and Risk map for 
Ampang and Penang 



4.0 NORMAL CONSULTANCY 

SERVICES  
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OPTION DESCRIPTION FOS TOTAL COST 

1 REINFORCED GEOTEXTILE PEC 
100 & ROCK FILL 

1.517 RM 4,577,562.50 

2 REINFORCED GEOTEXTILE PEC 
100 & PEC 150 

 

1.589 RM 4,783,250.00 

3 RC WALL & ROCK FILL 1.460 RM 4,848,166.67 

3 OPTIONS 



B19 SG LALANG SEMENYIH 

AGENSI : JKR SELANGOR 

KATEGORI : JALAN NEGERI 



Options Description Performance 
Machinery 

Requirements 
Cost Duration 

1 
Bridge 

Installation of pile Very Good Heavy Very High Long 

2 
Rebuilt-Back 
Slope 

Remove all failure 
debris, install 
reinforcement 

geotextile, replace 
with 6”~12” size rock 
fills and armour rock 

Good Medium Reasonable Long 

3 
Realignment 

Implementation of 
slope 

strengthening 
measure on the 
existing slope 

Good Heavy High Long 

COMPARISON OF VARIOUS 

OPTIONS 



COMPLETED PROJECT 



THANK YOU 


