
Effect of Changing ACW 
on Accident Trend

CIVIL CORE 2020
CONFERENCE  ON RESEARCH IN ENGINEERING

JKR CREaTE
15 Sept 2020

Ir. Abdul Rahman Baharuddin, Ir. Eliyani Yazreen A. Rani, Hidra Hasbee Jamil



INTRODUCTION

• With the growing populations and increasing number of vehicles on the roads, 

the road traffic accidents and related deaths have been ever-increasing 

worldwide. 

• Road accident statistics showed that Malaysia has the Third highest 
road fatality risk among all the ASEAN countries. 

• Data from Polis DiRaja Malaysia (PDRM) also indicated that the Federal 

roads had the highest number of road accident fatalities from 2000 to 2018 

followed by State roads, Municipal and Expressway.





ACCIDENT CASES IN SOCIAL MEDIA



ROAD ACCIDENT BY CATEGORY

20182000 FEDERAL ROADS IN MALAYSIA 
HAD THE HIGHEST NUMBER OF 
ROAD ACCIDENTS COMPARED 
TO OTHER ROAD CATEGORIES



CAUSES of ROAD ACCIDENTS
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WHO USE THIS SPEC FOR SECTION 4: FLEXIBLE 

PAVEMENT  JKR/SPJ/2008-S4??

• JABATAN KERJA RAYA MALAYSIA (JKR)

• LEMBAGA LEBUHRAYA MALAYSIA (LLM)

• DEWAN BANDARAYA KUALA LUMPUR (DBKL)

• MAJLIS BANDARAYA SHAH ALAM (MBSA)



LITERATURE REVIEW



SKID RESISTANCE

• Skid resistance depends on a pavement surface’s microtexture and 

macrotexture

•Microtexture refers to the small-scale texture of the 

pavement aggregate component (which controls contact between the 

tire rubber and the pavement surface) 

•Macrotexture refers to the large-scale texture of the pavement as a 

whole due to the aggregate particle arrangement (which controls the 

escape of water from under the tire)



Types of Surface Irregularity

No. Surface Irregularity Range

1 Microtexture TD < 0.5 mm

2 Macrotexture 0.5 mm < TD < 5 cm

3 Megatexture 5 cm < TD < 0.5 m

4 Roughness 0.5 m < TD < 50 m

• Microtexture and adhesion are the prevailing factors influencing skid resistance at speeds less than 50 kmph

(AASHTO Guide 2008). Irregularities that are larger than 0.5 m are considered as roughness and have 

minimum bearing in pavement skid resistance (Henry, 2000).

• A study by Pulugurtha using data from four (4) highway pavements at North Carolina indicated that 

macrotexture of the pavement greater than 1.524mm able to reduce accidents and improve highway safety.



EARLY STUDY ON THE EFFECT OF USING AC14 by BAHAGIAN 

KEJURUTERAAN FORENSIK JALAN

a) British Pendulum Tester (BPT) was conducted based on ASTM
E303-87 to measures friction by Skid Resistance Value (SRV) from
micro-texture.

b) Sand Patch Test (Volumetric spot test) was conducted based on BS
598 Part 105 (1990) to provides Mean Texture Depth (MTD) of
pavement surface macro-texture.



FINDINGS

 Average SRV values forACW20 is higher than AC14, averaging 57.4 against 56.6. But the difference is not too much.

 For MTD, ACW20 act better as compared AC14 during wet-weather conditions to flow out water run-off.

 Analysis of data indicates there are no clear evidence that AC14 has lower skid resistance properties compared to

ACW20 under normal dry condition. Further study is needed on this subject.

* SRV = SKID RESISTANCE VALUE, MTD = MEAN TEXTURE DEPT



METHODOLOGY



METHODOLOGY

•Malaysian Road Accident Statistics Report 

(Laporan Perangkaan Kemalangan Jalan 

Raya Malaysia)

•T test & Chi Square Test



(Laporan Perangkaan Kemalangan Jalan Raya Malaysia)



ROAD ACCIDENT DUE TO ROAD DEFECTS

A total of eleven (11) types of road

defect have been recorded and they

are as follows:

1. No or insufficient street lighting

2. Road shoulder low/high

3. Potholes

4. Slippery road

5. Dusty road

6. No guardrail

7. Manhole low/high

8. Loose gravel

9. Defective traffic light

10. Narrow bridges

11. Narrow railway crossings



RESULTS AND FINDINGS
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ROAD ACCIDENT DUE TO SLIPPERY ROADS

PRIOR TO 2010, SLIPPERY ROADS IN 4TH PLACE

AFTER 2010, SLIPPERY ROADS IN 3RD PLACE (2ND PLACE ON FATAL CATEGORY)

The ranking of ‘Slippery roads’ accident cases during pre and post AC 14

Ranking Pre-AC14
(ACW20)
2000-2009

Proportion Post-AC14
(AC14)

2010-2018

Proportion

1 No/insufficient 
street lights

(42.2%) No/insufficient 
street lights

(41.92%)

2 Road shoulder
low/high

(19.73%) Road shoulder 
low/high

(16.22%)

3 Potholes (12.92%) Slippery
roads

(13.7%)

4 Slippery
roads

(7.13%) Potholes (9.49%)
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ACW20 AC 14

Replace the existing ACW20 on 2008

Max=60
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The ranking of ‘Slippery roads’ for fatal cases during pre 14 and post AC 14 

Ranking Pre-AC14
(ACW20)

Proportion Post-AC14
(AC14)

Proportion

1 No/insufficient 
street lights

(47.49%) No/insufficient 
street lights

(47.60%)

2 Road shoulder 
low/high

(16.69%) Slippery 
roads

(14.31%)

3 Potholes (11.56%) Road shoulder 
low/high

(11.36%)

4 Slippery 
roads

(7.90%) Potholes (9.25%)

THE TOTAL ACCIDENT CASES (FATAL ACCIDENT ONLY)



T-TEST ANALYSIS METHOD

● The computation showed that the difference in the fatal accidents between years 2000 - 2009 
(Mean = 45.50; SD = 10.23) and the year 2010 - 2018 (Mean = 123.33; SD = 36.60) was 

statistically significant at 5% level (p < 0.05) with p = 0.000242.

● Therefore, we can conclude that there is a significant difference between the two sets data.

Mean and Standard Deviation during Two Observation Periods

2000 - 2009 2010 - 2018
Mean (Fatal cases) 45.50 123.33

Mean (All cases) 88.60 169.67
Std Dev (Fatal cases) 10.23 36.60

Std Dev (All cases) 19.77 37.06



CHI-SQUARE TEST
No. Road Defect
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1 No/Insufficient 

Street Lights
185.44 223.48 184.97 197.80 278.64 296.23 312.40 343.30 345.68 370.41 388.00 433.17 485.48 471.69 397.99 415.58 355.67 338.07

2 Road Shoulder 

Low/High
53.75 64.77 53.61 57.33 80.76 85.86 90.55 99.50 100.19 107.36 112.46 125.55 140.71 136.71 115.35 120.45 103.09 97.99

3 Pot Holes 44.45 53.57 44.34 47.42 66.79 71.01 74.88 82.29 82.86 88.79 93.01 103.83 116.37 113.07 95.40 99.62 85.26 81.04

4 Slippery Roads 40.17 48.41 40.07 42.85 60.36 64.17 67.68 74.37 74.89 80.24 84.05 93.84 105.17 102.18 86.22 90.03 77.05 73.24

5 Dusty Roads 18.78 22.63 18.73 20.03 28.22 30.00 31.63 34.76 35.00 37.51 39.29 43.86 49.16 47.76 40.30 42.08 36.02 34.23

6
No Guard Rail

15.42 18.59 15.38 16.45 23.17 24.64 25.98 28.55 28.75 30.81 32.27 36.03 40.38 39.23 33.10 34.56 29.58 28.12

7
Manhole Low/High

11.08 13.36 11.05 11.82 16.65 17.70 18.67 20.52 20.66 22.14 23.19 25.89 29.01 28.19 23.78 24.84 21.26 20.20

8 Loose Gravel 10.00 12.06 9.98 10.67 15.03 15.98 16.85 18.52 18.65 19.98 20.93 23.37 26.19 25.45 21.47 22.42 19.19 18.24

9 Narrow Bridges 6.96 8.38 6.94 7.42 10.45 11.11 11.72 12.88 12.97 13.90 14.56 16.25 18.21 17.70 14.93 15.59 13.34 12.68

10
Defective Traffic 

Light
3.60 4.34 3.59 3.84 5.41 5.75 6.07 6.67 6.71 7.19 7.54 8.41 9.43 9.16 7.73 8.07 6.91 6.57

11 Narrow Railway 

Crossings
0.34 0.41 0.34 0.36 0.51 0.54 0.57 0.63 0.63 0.68 0.71 0.79 0.89 0.86 0.73 0.76 0.65 0.62

X2=1016 and X2
170,0.05=190.516

X2 calulated > X2 tabular/critical = We reject null hypothesis, and accept alternate hypothesis

Alternate hypothesis: There is significant 
relation between number of death based on 

road defect and it is not merely due to chance.



POSSIBLE CAUSES 
OF SLIPPERINESS

•NUMBER OF CONTACT 
POINTS OF TYRES WITH 
AGGREGATES

•TEXTURE DEPTH

•WATER FLOW

•AGGREGATE POLISHED 
STONE VALUE



CONCLUSION

• Analysis of accident data on road defects indicated that there is 

significant evidence to show that the use of AC14 may have contributed 

to the increase in the number of accident cases involving slippery roads.

• The T-test analysis & Chi Square Test showed that there is a significant 

difference in the number of road traffic death between slippery road. In 

other words, there is statistically significant difference in the number of 

road traffic deaths before and after 2010.
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