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Standard Code of Practice BS 1377-1990
(Method of Test for Soils for Civil
Engineering Purposes). In other matters, the
experimental methods for rock samples
such as water content, point load test and
uniaxial compressive strength are based on
ISRM (1979; 1979b & 1985).

LOCATION AND ACCESSIBILITY

The study area lies centrally on the
western coast of Sabah roughly about
longitude E 116 degrees 02’ to E 116
degrees 09’ and latitude N 05 degrees 55’ to
N 06 degrees 01°. The total area covered by

the study is approximately 120 km2 (Fig. 1).

The mainland part of the Kota Kinabalu
area is the accessible part of Western Sabah.

Good networks of sealed and unsealed
roads connect most of the prime towns
around it. However, most of the roads are
found along the coasts and valleys. Roads
cutting through the mountainous areas are
limited. The rest of the hills and mountains
are still inaccessible and geologically
unexposed, apart from the common
footpaths in the jungle.

TOPOGRAPHY AND DRAINAGE

The Kota Kinabalu area lies

HEXSE
T

Figure 2. Topography and Drainage map

Table 1. Local Stratigraphic Column and their Water Bearing and Engineering Properties

Rock R Water-Bearing . .
Age Formation Unit General Character Properties E;rg‘)l::;;;nsg
Unconsolidated gravel, Gravelly and sandy,
sand and silt with minor portions are highly Soennseor]?élgtggo:_%nce
_ amounts of clay deposited | permeable and yield not suitable f.or heavy
Quatemary | Alluvium along the rivers or streams | large guantities of structures and
and their tributaries. water. Important to subsidence under
Includes natural levee and | groundwater heavy load
flood plain deposit. development. :
This unit is composed of It has no significant to .
two types of shale red and | groundwater ;/ery dangerous site
N . ‘or heavy structures
Shale grey. It is a sequence of development due to its and the main causes
alteration of shale with impermeable of mass movement
siltstone of very fine. characteristic. ’
Groundwater in this unit
tends to be under semi-
It is a sequence of confined to confined
Interbedded interlayering pf permeable §ystem. Littie Dangerous site for
Shale- sandstone with importanceto .| heavy structures and
Late Sandst impermeable shale. The groundwater provides high potential for mass
Eocene to Crocker andstone permeability of this unit is some water but not movement.
Early Formation quite variable. enough for
Miocene groundwater
development.
Light grey to cream colour, Good site for heavy
medium to course -grainqd structures with careful
ﬁlngilsy ofrglz:gj?a?]izzl}" Itis investigation. Stable
Sandstone | jointed, fractured Importance to from mass movement
. groundwater. and provide some
occasxonally cavernous, modification like
:zhrr;g;gysgﬁgrﬁ;tifnd closing of continuous
weathering. structure.
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Table 2. Analysis results of soil samples

Outcrop Locations SS1 SS82 SS3 S84 SS5 SS6 SS7 SS8
Weathering grade IV to Vi IV to VI IVto VI 1V to VI 1V to VI IVto Vi iVto VI 1V to VI
Sand (%) {Ave.) 54.74 75.85 60.97 4514 67.95 54.36 67.70 46.14
Silt (%) {Ave.) 23.16 12.66 11.12 32.05 12.56 10.08 8.01 14.05
Clay (%) (Ave.) 22.10 24.15 27.91 22.81 19.49 35.56 24.29 39.81
Liquid limit (%) (Ave.) 31 39 27 31 28 43 27 31
Plastic limit (%) (Ave.) 13 21 15 14 16 21 14 16
Plasticity index (%)
(Ave.) 18 18 12 17 12 22 13 15
Liquidity index (%) 002 | -003 | -037 0.05 054 | -057 0.04 -0.09
{Ave.)
Clay activity (Ave.) 0.87 1.00 0.40 0.78 0.48 0.66 0.34 0.41
- —
s“"“"?ﬂj;',’“" (%) 8.53 8.45 5.79 7.98 5.63 1057 6.10 7.28
Moisture content (%) 12.94 20.53 10.85 14.30 9.49 7.76 11.37 13.92
{Ave.)
Specific gravity (Ave.) 2.61 2.65 2.63 2.66 272 2.60 2.76 2.60
Permeability (cm/s) 541X 8.54 X 8.68 X 9.08 X 9.68 X 853 X 8.15 X 5.25 X
(Ave.) 10° 10° 10° 10° 10° 10° 10’ 10°
r Z
Cohesion, C (Kn/m’) 7.20 7.31 6.78 19.50 6.27 25.13 12.29 12.54
(Ave.)
Friction angle (°) (Ave.) 26.30 29.20 28.90 35.50 32.90 7.70 17.30 9.30
Undrained shear
strength (S) (Knim?) 86.90 111.64 109.68 243.31 153.51 36.89 46.157 2243
Table 2. (Cont'd) Analysis results of soil samples
Outcrop Locations SS9 SS10 SS11 SS12 SS13 SS14 8S15
Weathering grade VtoVl | IVtoVl | VtoVl | IVto Vi VtoVl | WVtoVi | IVto Vi
Sand (%) (Ave.) 61.44 22.73 45.25 67.95 69.35 56.82 23.75
Silt (%) (Ave.) 6.73 55.01 18.12 12.56 15.61 15.44 55.20
Clay (%) (Ave.) 31.83 22.26 36.63 19.49 15.04 27.74 21.05
Liquid limit (%) (Ave.) 26 32 39 28 32 31 31
Plastic limit (%) {Ave.) 14 13 19 16 17 13 12
Plasticity index (%)
(Ave.) 12 19 20 12 15 18 19
Liquidity index (%)
(Ave.) -0.80 -0.25 0.14 -0.54 -1.53 0.16 -0.30
Clay activity (Ave.) 0.38 1.00 0.53 0.48 0.66 0.64 0.98
- —
s“"""?gf;')'““ (%) 5.63 9.16 8.84 5.63 7.04 8.22 8.68
Moisture content (%) 4.46 7.79 22.85 9.49 7.77 16.94 6.52
(Ave.)
Specific gravity (Ave.) 2.66 261 2.60 2.72 2.73 2.66 2.60
Permeability (cm/s) 8.78 X 5.60 X 5.66 X 9.66 X 8.28 X 322X 7.25 X
(Ave.) 10° 10° 10° 10° 10° 10° 103
2
Cohesion, C (Kn/m) 1143 | 1727 7.76 9.62 10.40 9.82 12.80
{Ave.)
Friction angle (°) (Ave.) 11.29 23.70 27.70 21.20 34.50 29.50 31.50
Undrained shear
strength (S) (Kn/m?) 93.52 86.77 102.86 62.15 203.78 132.54 148.86
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soils, which characterized by low to intermediate plasticity,
containing of inactive to normal clay (0.34 to 1.00), very
high to medium degree of swelling (5.63 to 10.57),
variable low to high water content (4.46 % to 22.85 %),
specific gravity ranges from 2.60 to 2.76, low permeability
(9.68 X 107 to 3.22 X 107 cm/s), cohesion (C) ranges
from 6.27 kPa to 25.13 kPa and friction angle (¢) ranges
from 7.70° to 35.50° with soft to very stiff of undrained
shear strength (22.43 KN/m? to 243.31 KN/m?).

The rock properties characterization indicated that
the rock materials mainly consist of variable low to high
water content (12 % to 28.0 %), point load strength index
ranges from 0.36 MPa to 0.50 MPa (moderately weak) and
uniaxial compressive strength range from 8.64 MPa to
12.00 MPa (moderately weak).

RECOMMENDATIONS

An environmental management program should be
strictly implemented in Kota Kinabalu to prevent these
properties losses. Geological studies play a vital role in
ground stability assessment which is critical for public
safety.
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