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ABSTRAK 

 

KESAN PENSTABILAN KAPUR TERHIDRAT KE ATAS KEKUATAN TANAH 
BERLEMPUNG DARI FORMASI TRUSMADI DI KAWASAN  

KUNDASANG – RANAU, SABAH 

 

Kawasan kajian terletak di sekitar Kundasang dan Ranau, Sabah. Kawasan kajian 
terdiri daripada Formasi Trusmadi (Paleosen hingga Eosen Tengah) yang dicirikan 
oleh selang lapis batu pasir dengan syal kelabu. Terdapat enam sampel tanah 
diambil untuk mengkaji kesan kapur terhadap sifat-sifat fiziko kimia tanah dan sifat 
kejuruteraan tanah. Berdasarkan kepada analisis saiz butiran, sampel dikelaskan 
sebagai lodak berlempung dan berpasir,pasir berlempung serta pasir sedikit 
berlempung.  Keenam-enam sampel mempunyai 15.02% hingga 27.49% 
kelembapan tanah, dan 3.24% hingga 5.29% kandungan bahan organik. Manakala, 
nilai pH tertinggi pada sampel tanah S1 iaitu 8.72 dan nilai pH terendah pada 
sampel tanah S2 iaitu 3.92. Analisis Indeks Keplastikan tanah menunjukkan sampel 
tanah di kawasan kajian ialah berkeplastikan rendah hingga serderhana iaitu 6.49% 
hingga 13.47%. Analisis pemadatan Proctor menunjukkan, ketumpatan kering 
optimum, ρD antara 1.55 hingga 1.94 Mg/m3 dengan kandungan kelembapan 
optimum,ωо berjulat 9.97 hingga 20.00%. Nilai kebolehtelapan tanah adalah 
berjulat 6.05 x 10-9 hingga 9.76 x 10-3cms-1. Analisis kekuatan mampatan tak 
terkurung pula menunjukkan julat kekuatan antara 78 hingga 198 kPa. Sampel S1 
dan S3 dicampurkan dengan kapur terhidrat dengan 2%,4%,6% dan 8% dan 
diawet selama 4 jam,7,14,21 dan 28 hari untuk analisis penstabilan tanah. 
Terdapat peningkatan nilai pH bagi setiap penambahan peratusan kapur terhidrat 
dalam tanah bagi sampel S1 (berpasir) ialah 8.47 hingga 12.29 dan sampel tanah 
S3 (bersyal) ialah 8.04 hingga 8.91. Daripada analisis pembelauan sinar-X (XRD) 
dan mikroskop pengimbas elektron (SEM) didapati tanah Formasi Trusmadi 
mengandungi kuarza, montmorilonit, ilit hingga montmorilonit, ilit dan haloisit. 
Analisis pendaflour sinar-X (XRF) menunjukkan peningkatan kandungan kalsium 
oksida (CaO) dalam sampel berpasir ialah 0.37% hingga 6.09%  dan sampel 
bersyal ialah 0.26% hingga 5.79%. Analisis XRD menunjukkan kehadiran mineral 
bersimen iaitu kalsium silikat hidrat (CSH) dan kalsium aluminat silikat (CAS) dalam 
analisis penstabilan. Manakala, perubahan sifat morfologi mikrostruktur penstabilan 
tanah daripada analisis SEM jelas menunjukkan kehadiran gumpalan mineral simen 
dan struktur kepingan simen antara butiran tanah yang terbentuk pada 8% 
penstabilan kapur. Sampel berpasir mempunyai kekuatan mampatan paksi optima 
dengan 6% penambahan kapur terhidrat iaitu 1350 kPa dan maksima dengan 8% 
penstabilan iaitu 1383 kPa pada 28 hari pengawetan. Manakala, kekuatan 
mampatan paksi maksima bagi sampel bersyal ialah 858 kPa dengan 8% 
penambahan kapur terhidrat dan 28 hari pengawetan.  
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ABSTRACT 
 

The study area is located along in Kundasang – Ranau, Sabah. The study area 
consists of Trusmadi Formation (Paleocene to Middle Eocene) consists of 
interbedded sandstone and gray shale. There are 6 soil samples from the Trusmadi 
Formation have been taken to study the effect of hydrated lime on physic chemical 
properties and engineering properties of soil. The particle size distribution shows 
that the grain size is sandy and clayey silt, clayey sand, and slightly clayey sand. 
Analysis of soil moisture shows the 6 samples ranges from 15.02% to 27.49% and 
soil organic matter content from 3.24% to 5.29%. Meanwhile, the highest value pH 
is 8.72 and the lowest pH is 3.92 was obtained. The plasticity index of soil analysis 
show the soil sample in the study area is low to intermediate and the value is 6.49 
to 13.47. The Proctor compaction analysis shows that the optimum dry density 
ranges from 1.55 to 1.94 Mg/m3 with optimum moisture content, ωо ranges from 
9.97% to 20%. Meanwhile, the soil permeability soil ranges from 6.05 x 10-9 to 9.76 
x 10-3cms-1. The unconfined compressive strength analysis shows the strength of 
the samples is range of 78 to 198 kPa. The S1 and S3 soil samples were mixed with 
hydrated lime at 0%,2%,4%,6%,8% and preserved for 0,7,14,21,28 days for soil 
stabilization analysis. There was a higher pH value for each additional 0% to 8% of 
hydrated lime in the soil for the sample S1 from 8.47 to 12.29 and S3 from 8.04 to 
8.91.  From the analysis of X-ray diffraction (XRD) and scanning electron 
microscope (SEM) indicated that the Trusmadi soil consists of quartz, 
montmorillonite, illite-montmorillonite, illite and halloysite. X-ray pendaflour analysis 
showed an increase of calcium oxide (CaO) in the S1 sample 0.37% to 6.09% and 
the sample S3  from 0.26% to 5.79%. The percentage of Al2O3 content began to 
decrease in each addition of lime in the soil sample S1 from 19.16% to 16.29% and 
soil sample S3 from 19.44% to 17.44%.  Meanwhile, the percentage of SiO2 also 
declined for every addition of lime in the sample S1 from 62.24% to 56.92% and 
S3 from 58.62% to 52.30%. The XRD diagram shows the presence of cementations 
minerals are calcium silicate hydrate (CSH) and calcium aluminates silicate (CAS) 
for treated soils. Meanwhile, the SEM image shows the agglomeration structure of 
cementations minerals and flaky structure which bind in between of clay minerals 
with 8% of hydrated lime. In the other hand, the behaviour of soil will changed 
from ductile to a brittle structure due to the increasing of soils strength.  Sample S1 
has an optimum axial compressive strength with 6% addition of hydrated lime at 
28 days curing is 1383 kPa. Meanwhile, the optimum axial compressive strength for 
the sample S3 is 858 kPa with 8% addition of hydrated lime and 28 days curing.  
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