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ABSTRACT 

R o a d fa i lures are preva lent to c o m m o n p a v e m e n t distress, i n v o l v i n g cracks and 

surface de format ion , p r inc ipa l l y w h e n i t is constructed o n organic soil type . Cur rent ly , 

there is no gu ide l ine and speci f icat ion p r o v i d e d i n designing a proper r o a d m o d e l 

associated w i t h this p r o b l e m . T h u s , this mat ter has lead to get a concerned f r o m 

Pont ian Publ ic W o r k D e p a r t m e n t i n order to f i n d a solut ion o f the problems. T h i s 

project w i l l focus i n a n u m e r i c a l m o d e l l i n g o n a p rob lemat ic road at P e n g k a l a n R a j a 

Pont ian , Sect ion 4 1 , and K M 4 8 consider ing cracks and sett lement p rob lems o f the 

pavement . I t deals w i t h compar ison b e t w e e n m o d e l l i n g result and r e m e d i a l 

measurement fo r geotechnica l structures. A w i d e - r a n g i n g o f f i e l d and laboratory 

test ing w e r e conducted to get an input data into the m o d e l l i n g analysis. A t survey 

observat ion, a f u l l scale o f cross section pat tern w i l l be r e v i e w e d to fa i lure 

recogn iz ing w i t h the m o d e l i n g and actual onsite testing. I n con junct ion to this mat ter , 

the series o f several tr ials m o d e l l i n g d e t e r m i n i n g the root cause o f the fa i lures and its 

remedies have been successful ly conducted to v e r i f y the results. P L A X I S V 8 . 1 

sof tware p r o g r a m have been chosen for this analysis re lated to f in i te e lement method . 

T h e m o d e l c o m p l i e d w i t h actual patterns o f the p a v e m e n t due to fa i lure m e c h a n i s m , 

cause(s) o f fa i lures and probable remedies o f fa i lures for future p reven t ion as w e l l . 



vii 

ABSTRAK 

K e g a g a l a n tanah l a z i m n y a b e r l a k u terhadap turapan j a l a n r a y a y a n g m e l i b a t k a n 

re takan / rekahan dan ubahbentuk pada p e r m u k a a n j a l a n te ru tamanya apabi la d ib ina di 

atas tanah gambut . Pada masa in i , m a s i h t iada lag i garis panduan ataupun spesif ikasi 

y a n g d isediakan d a l a m rekabentuk u n t u k m e n d a p a t k a n m o d e l j a l a n raya y a n g sesuai 

dengan keadaan tanah y a n g bermasa lah seperti in i . O l e h sebab y a n g d e m i k i a n , atas 

perhat ian dar ipada Jabatan K e r j a R a y a daerah Pont ian , m e r e k a te lah m e n j a l a n k a n 

usaha u n t u k mengena lpas t i penyelesa ian masa lah tersebut. P r o j e k in i a k a n d i fokuskan 

secara p e r m o d e l a n m e n g g u n a k a n n o m b o r m e r u j u k kepada j a l a n y a n g bermasa lah 

y a n g d ikenalpast i pada j a l a n P e n g k a l a n R a j a , Seksyen 4 1 , K M 4 8 m e l i b a t k a n masa lah 

kere takan dan p e m e n d a p a n terhadap struktur turapan ja lan . I a m e l i b a t k a n 

perband ingan antara keputusan p e r m o d e l a n dan p e m u l i h a n pada struktur geotekn ik 

sendiri . K a j i a n m e n y e l u r u h d i tapak d a n m a k m a l te lah d i j a lankan bag i m e n d a p a t k a n 

data-data y a n g d iper lukan un tuk mengana l isa m o d e l tersebut. Secara a m n y a , t in jauan 

yang d i ja lankan ada lah pada skala p e n u h u n t u k kera tan rentas y a n g m a n a ia 

d i lakarkan bagi m e n d a p a t k a n lakaran kegaga lan j a l a n y a n g bersesuaian dengan m o d e l 

dan k a j i a n yang d i l a k u k a n di tapak. Sehubungan dengan i tu, beberapa cubaan m o d e l 

bagi m e n e n t u k a n punca kegaga lan dan cara mengatas inya te lah b e r j a y a d i l a k u k a n 

sekaligus m e n g e s a h k a n keputusan y a n g diperolehi . P r o g r a m P L A X I S versi 8 .1 te lah 

d i p i l i h d a l a m analisis in i y a n g berka i tan dengan kaedah pengi raan e l e m e n secara 

terbatas. M o d e l y a n g d ihas i lkan adalah bersesuaian dengan p o l a sebenar turapan y a n g 

berhubung dengan m e k a n i s m a kegagalan, punca masa lah dan r a w a t a n bagi kegaga lan 

tersebut te rmasuk lah l angkah pecegahan d i m a s a akan datang. 
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C H A P T E R I 

I N T R O D U C T I O N 

1.1 Problem statement 

Since 1 9 8 0 ' s , loca l authori t ies i n Johore especial ly P o n t i a n Pub l ic W o r k 

D e p a r t m e n t ( P P W D ) rece ived m a n y reports t o w a r d damage road at P e n g k a l a n R a j a 

area. A b o u t 3 0 % - 4 0 % o f total roads i n Pont ian district exper ienced var iet ies i n road 

p a v e m e n t fa i lure . Y e a r s after years, t e r m i n a l serv iceabi l i ty m a y occur sooner, than 

m o r e roads defect w i l l reveal . M a i n t e n a n c e and rehabi l i ta t ion cost imposed h i g h 

f inancia l burden to road agencies par t icu lar ly w h e n federa l roads are t a k i n g into the 

considerat ion. I f the cause o f fa i lure is conf ined to the upper layers, then the repair 

can be re la t ive ly inexpensive; h o w e v e r , i f the p rob lems are re lated to structural 

def ic iencies i n the base or subgrade, then m u c h m o r e extensive and expensive repairs 

w i l l be required. 

I n conjunct ion t o w a r d P P W D study, a survey has been conducted at P e n g k a l a n 

R a j a area for a f e w months since September 2 0 0 7 . F r o m the observat ion, it should 

h igh l ight that c rack ing and deformat ions w e r e m a j o r distress f o u n d i n P e n g k a l a n R a j a 

federa l road according to the type o f soil la id there. Peat soil c o m m o n l y inf luences the 

road prob lems w h e r e the fai lures apparent to happen at most areas. W i t h a concerned 

from P P W D about their road and has app l ied th in over lays resurfacing at the 


