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Kwang Sing Engineering Pte Ltd.

SOIL INVESTIGATION WORKS

FOR

THE PROPOSED SITE

AT

BUANGKOK DRIVE / SENGKANG CENTRAL

1. INTRODUCTION

This report represents the results of the surface exploration for soil investigation

at Buangkok Drive / Sengkang Central.

A total of EIGHT (8) Boreholes were drilled at locations as shown in the

Borehole Location Plan.

The work was carried out according to the instructions given by the Consulting

Engineers.

The Soil Investigation was carried out in accordance with the British Standard
Code of Practice BS 5930: 1981 (Formerly CP 2001: 1957) “ Site

Investigation”.
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2. SCOPE OF WORK

The purposes of the Soil Investigation were:

a. To explore the sub-surface conditions of the Proposed Development area

and to provide general data relating to the Project.

b. To carry out Field Standard Penetration Test (S.P.T — 63.5 kg hammer
having a free fall of 760mm) to determine the natural bearing resistance

of the subsoil for the purpose of design.

c. To obtain disturbed and undisturbed soil samples for carrying out the
laboratory tests to determine the natural and relevant physical properties

of the subsoil pertaining to the site for the purpose of design.

(2) Job No. KS041576
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3. FIELD EXPLORATION

Field exploration programme was conducted during the period from 12" March
2004 to 24™ March 2004. The programme was supervised by personnel from
our office who were responsible for preparing Log of Boring and obtaining

undisturbed samples of the subsurface soils.

A total of EIGHT (8) boreholes were drilled in locations as shown in Appendix

— Borehole Location Plan.

The depths of the boreholes are 39.40m (BH1), 36.35m (BH2), 45.30m (BH3),
36.35m (BH4), 57.30m (BHS), 30.38m (BH6), 33.33m (BH7) and 48.37m

(BHS).

(3 Job No. KS041576
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4.

4.1

DESCRIPTION OF FIELD EXPLORATION
Drilling

The borehole in the size of 89mm in diameter was advanced by boring
machine / multi-speed, rotary drilling machine “YBM 3JR ” for
clayey/sandy layer. A wash boring is advanced partly by a chipping and
twisting action of a light bit and partly jetting water which is pumped
through the hollow drilling rods and bit. Cuttings were removed from
the hole by the circulating water. The drilling rods and bit are moved up
and down by pulling and slackening the rope and are at the same time
rotated back and forth by means of a driller. The water is pumped from
a small swamp and the soil-laden water from the borehole is discharged
into the same reservoir, whers the coarse materials settled out and from

which the so-called ‘wet samples’ can be secured.

Casing in the size of NX 89 mm is required in the soft or cohesionless
soils, but is often omitted in stiff, cohesive soils when only small

representative samples as desired.

Changes in the character of the soils are determined partly by the feel of
the driller or the resistance to penetration and }otation of the bit and
partly by examination of the spoils in the water as it emerges from the
casing; but definite identification of the soil can only be made when

representative samples are taken from the bottom of the boreholes.

(4 Job No. KS041576
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42

Standard Penetration Test

The Standard Penetration Test (S.P.T) utilizes a 50mm O.D x 600 mm
long thick-walled split sampler tube driven into undisturbed soil under
the impact of a sljding hammer weighing 63.5kg having a free fall of
760mm. The penetration resistance of ‘N’ value is recorded as the
number of hammer blows required to achieve a penetration of 300mm
after the initial penetration of 150mm (to allow for any disturbed
materials at the bottom of the borehole). After the completion of the test,
the sampler tube is removed and disassembled to provide a ‘disturbed’

but representative sample.

As for the bearing capacity from the result of Standard Penetration Test,
we suggest the numbers of the blows per 300mm ‘N’ on 760mm free fall
basis, multiply by 10 would give an indication of the bearing capacity in

KN per square meter.

(5) Job No. KS041576
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43 Undisturbed Samples

Undisturbed soil samples were taken from boreholes as directed by the

Engineer according to the site conditions.

A 75mm O.D thin walled (TW) or UD sampler was forced by the
drilling machine with the hydraulically fed to exert a force without
uplifting of the driliing machine. After the sampler is removed from the
borehole, the length of the samples recovered was measured, noted and
the recovery ratio was computed. When sampling below the water table
or.where water has been used to clean the casing, the water table was

maintained at the top of the casing until the sampler is removed.

A maximum of 50mm of undisturbed material was removed from the top
and the bottom of the tube to take up a jar sample for both the top and
the bottom. Subsequent to the preparation of these samples, both ends of
the sample will be coated with a non-shrinking wax, to ensure airtight
seal. Disturbed samples were taken from continued sampling and split
barrel sample in conjunction with the penetration resistance test for the

purpose of laboratory soil classification.

(6) Job No. KS041576
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4.4 Water Table Measurement

The water table in each borehole was taken while drilling was in

progress at the following times:

a. Before work commence in the morning;

b. Before the mid-day break;

c. After the mid-dé.y break;

d. After work has finished in the evening, but before water is added to

the borehole to stabilize it.
The levels at the bottom of the boreholes and at the bottom of the casing

(if any) were measured and recorded at the same time as each water table

reading. Final water levels are included in the borelogs.

)] Job No. KS041576



Kwang Sing Engineering Pte Ltd.

5.0 LABORATORY TESTING

5.1 General

Both disturbed and undisturbed samples were obtained at various depths
and at every chaﬁge of soil strata for the purposes of identification,
classification and testing to determine the shear strength and other
parameters of the subsurface soils. The type of tests and depths were

assigned by the Engineer.

These tests consisted of determinations of moisture content, bulk and dry

densities, unconsolidated undrained triaxiai compression test (U-U).

Laboratory tests were carried out in accordance with the British
Standard Methods of Test for Soils for Civil Engineering Purposes

(BS1377:1990).

The results of Laboratory tests were summarized in the Summary of

Laboratory Test Results and are presented in Appendix C.

(8) Job No. KS041576
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5.2 Moisture Content and Bulk Density

Moisture content and bulk density determinations were performed on
numerous samples in order to provide an identification of the relevant

strength of the samples and for correlation of the sample type.

53 Triaxial Compression Test

Unconsolidated Undrained Triaxial Compression Test

Triaxial compression test was conducted to evaluate the shear strength of
soil samples (38mm diameter x 76mm length). This test was performed
unaer unconsolidated undrained (U-U) condition, at a loading rate of

1.52mm per minute.

® Job No. KS041576
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6. SUBSURFACE & SUBSOIL GEOLOGY

The site is at the junction of Buangkok Drive/Sengkang Central near to the
Buangkok MRT Station. It is rectangular in shape and is about Im to 2m above
the main-road. The site is gently sloping upwards from Buangkok Drive

-

towards compassvale Bow.

The Eight (8) nos. of boreholes were located by the Surveyor according to the

Borehole Location Plan as attached.

The subsoil within the vicinity of the boreholes consists mainly of the following

strata of soil:-
1) Top soil of Backfill :-

a) The 1% layer is composed of soft Silty CLAY with Sand or traces of
rootlets.

b) The 2™ layer is loose Silty Clayey fine to coarse SAND.

¢) The 3" layer is stiff Sandy Gravelly CLAY.

d) Backfill of hardcore, concrete, gravels and SAND.

The total depth is about 5 metres.

(10) Job No. KS041576
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2) Intermediate strata of loose alluvial SAND deposit :-

It is composed of 1 to 4 strata of loose Clayey Silty fine to coarse

SAND; firm Silty Sandy CLAY; or loose Silty coarse SAND

4) - Bottom soil of very dense or hard soil:-
a) The 1% layer is very dense Silty fine to coarse SAND.
b) The 2™ layer is hard Clayey Sandy SILT.

c¢) The 3" layer is very dense Silty fine SAND.
In general, there are about 12 different soil strata found in each borehole.

The depth of water-table is about 4.00m to 6.50m below the ground level.

The boreholes were terminated after achieving 2 consecutive SPT ‘N’ values of

100 blows.

(11 Job No. KS041576
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7. ENGINEERING CONSIDERATION

In view of the presence of thick layers of soft or loose “ Top Fill”. And the
existence of strata of loose Sandy Intermediate soil, shallow foundation cannot
be use for structures within this site. A suitable piling system should be

-

considered.

The driven type of pile system like precast concrete pile, borepile, steel H pile

or large diameter borepile can all be used as foundation of this site.

For a school project within a location away from the other houses, the most
economical piling system should be the precast R.C. piles. The general required

pile length of R.C. piles would be about 30metres.

However, as the site is close to the Buangkok MRT station, it may be necessary
to use the bored pile system which is less noisy and much less in causing

vibration of the ground.
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The following appendixes are attached and complete this report.

Appendix A — Key Plan / Borehole Location Plan
Appendix B - Log of Boring

Appendix C — Laboratory Soil Test Report

Should there be any question regarding our work, we would be pleased to

discuss them with you.

KWANG SING ENGINEERING PTE LTD




APPENDIX A

KEY PLAN / BOREHOLE LOCATION PLAN
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APPENDIX B

LOG OF BORING
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LOG OF BORING

BOREHOLE NO:  BH1
CUENT/CONSULTANTS: HS Engineering Consultants
LOCATION: __ Buangkok Drive /Sengkang Central SHEET NO: 1 0F 2
REPORT NO: KS041576 REDUCED LEVEL: 111.530 m
DRILLING DATE_STARTED: _ 19.03.04 BOREHOLE DIA: 100 mm NORTHING: 40344100 m
DRILLING DATE COMPLETED: 24.03.04 CORE DIA: 54 mm EASTING: 34710.283 m
PREPARED BY: L.Low DRILLING METHOD: ROTARY INCLINATION:
DATE PREPARED: _ 26.03.04 DRILLED BY: Murugan BEARING:
2 E’g §E il (N-Value) | Samples & Tests | Rock k] Grain Size g% Shear Strenqth i:A % [Atterberg
Description 8825 (57| & E 5] o |2]E % was (B3 ¢ | ¢ |55 S|t (%)
- sg |3 Lassss| & (079 @ | B|E[8] cmnne [53 wma 0 |3 13 [0l
Trial Pit (1 x 1 x 1.50 )m foi—] = osT 0w
Soft reddish, yellowish brown for—j(1.10) =
Silty CLAY with fine to kd— 1.10 {11043 1] |
coarse Sand RS E DS2 110 1
Loose reddish pink, yellowish = 2 upt |1.50-2.10 - 62 24 |197]18 |- |-
brown Clayey SAND with fine = A 10258 )
Gravels = i (1//320/2)
Medium dense yellowish =3 280 | |
forown Silty Clayey fine to = Ub2 }3.00-3.50 25/88/9 ?uu) o [1e8]24 |- |-
coarse SAND with traces of = 4] 21/30 [X]P2 |350-395
Gravels = 709/ KJose | 400 ] —
(Backfill) Stiff reddish purple, [ =
dark brown Sandy CLAY with =59 23//73?5) :; "5:__‘;” - |
Gravels E
. = 6|
(Backfill) Loose yellowish =
brown decomposed WOOD, = I ?(/":?/s)z Pa[aooses
SAND and GRAVELS =i
;_g_ (3} 056 7.80 1 1
E o
Loose dark brown fine to E P 1/2/2)295 8.00-348
coarse SAND E 10|
= || ]
= 0s7 11.00
= 1
Dense whitish grey Silty fine = p s6/30 [X]pe  |12.00-1248
to coarse SAND = (7414/
= 13 2
5—14 Joss | 1370 . -
E
_E__ r 5‘.2//33 Z P7  |[15.00-15.45
Very dense yellowish brown, E 3%
whitish grey Silty fine to E
coarse SAND =
_=___ q ?&//.‘:z% X P8 [18.00-18.45
= 52)
(3 20,00 o153 E 2

TO BE CONTINUED

- D
REMARKS: Water—toble was found ot 5.30m (19.03.04) ond 6.70m (24.03.04) below the existing ground.

KN

KWANG SING
ENGINEERING PTELTD

—Undisturbed Sample (UD)
@ -Disturbed Somple
N
N -Denison Sample (DS) [I =Core Run (CR)

EGEND: _TSLT?:')d Ponetration [[] -Attemped (UD), (0D), (PS). (M2) & (0S)
W -Pressuremeter Test (PMT) 7 D,
—~Open Drive Thickwall Sample (D) Ji] -Pieton Somple (PS)
~Mazier Sample (MZ)
& -Permeabilty Test (PBT)
& -Packer Test (PKT) [ Excal Fie Ref: £ \from D Drive\Poject 2004\On gokg\1576—HS Engineering —Buangkok Drive.xis




LOG OF BORING

BOREHOLE No:  BH1
CUENT/CONSULTANTS: HS Engineering Consultants
LOCATION: _ Buangkok Drive /Sengkang Centrai SHEET NO: 2 OF 2
REPORT NO: KS041576 REDUCED LEVEL: 111.530 m
DRILLING DATE STARTED: 15.03.04 BOREHOLE DiA: 100 mm NORTHING: 40344.100 m
DRILLING DATE COMPLETED: 24.03.04 CORE DIA; 54 mm EASTING: 34710.283 m
PREPARED BY: L.Low DRILLING METHOD: ROTARY INCLINATION:
DATE PREPARED:  26.03.04 DRILLED BY: Murugan BEARING:
3| o T (N=Value) | Samples & Tests | Rock g§ crain Size | 55| Shear Strength 2 |5 |aaeg
Description 43| § & § ;:% Depth | B| ¥ §Tl Analysis 3% c | e §'§ '23 Limit (%)
<9 H %|5|88 € =3y
-89888| 2 “ 8 (m 21 & | 5| o/sass/c | 8
= =] s A (md O £ luwie
=
%_ M X po |21.00-2145
. E 2 52)
Very dense yellowish brown, ;—
whitish grey Silty fine to = 23
coarse SAND E
E 24
'E‘__ b (5322//337 X P10 | 24.00-24.45
8653 E 2 “2) | ]
= Rfosto [ 2500
E-
=26
E o
E_ 3 (8377//34% th 27.00-27.45
= 45)
Very dense greenish grey E
Sitty fine to coarse SAND E—
E _3d
E 100/20[X P12 |30.00-30.35
E- (38/53
E 3 )
2953 E 3 - -
S ps11 | 32.00
E 33
E b| {85730 DX]P13 |33.00-33.45
== (28/40
= 34 46)
E
Very dense greenish grey E_.
some brown Silty fine to = 361
coarse SAND = mo/st P14 | 36.00-36.40
== (30/47
= 37 53
1353 E ) -
Very dense whitish grey, = (Qyosi2 [ 3s.00
yellowish brown Silty fine to =
coarse SAND =
7213 E 100/25[X]P1s |30.00-38.40 || ||
Borehole terminated at 39.40m =3 (4‘5/5 7
RaD/ToD .
REMARKS: Water—table was found at 5.30m (19.03.04) ond 6.70m (24.03.04) below the existing ground.
|{§ LEGEND: 'Tse‘:{“z;’)" Penetration D —~Attemped (UD), (0D), (PS), (MZ) & (DS)
W -~Pressuremeter Test (PMT)  p7a —Undisturbed Sample (UD) _pi
k @ -Disturbed Sample —Open Drive Thickwall Sample (0D) . Piston Sample (PS)
§ —Mazier Sample (MZ) _
KWANG SING & -Permeability Test (PBT) \ —Denison Sample (DS) [I Core Run (CR)
ENGINEERING PTE LTD ES -Packer Test (PKT) [ Excel Fie Ref: E:\from D Drive\Poject 2004\0n oing\I576—HS Engineering —Buangkok Drive.xs




LOG OF BORING

BOREHOLE No: BH2
CUENT/CONSULTANTS: HS Engineering Consultants i
LOCATION:  Buangkok Drive /Sengkang Centrat SHEET NO: 1 0F 2
REPORT NO: KS041576 REDUCED LEVEL: 112.060 m
DRILLING DATE STARTED:  12.03.04 BOREHOLE DIA: 100 mm NORTHING: 40342.973 m
DRILLING DATE COMPLETED: 14.03.04 CORE_DIA: 54 mm EASTING: 34760.376 m
PREPARED BY: L.Low DRILLING METHOD: ROTARY INCLINATION:
DATE PREPARED:  16.03.04 DRILLED BY: Ramasamy BEARING:
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TO BE CONTINUED

X ERT
REMARKS: Water—table was found at 6.00m (12.03.04) and 5.70m (14.03.04) below the existing ground.
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~Undisturbed Sample (UD)
@ -Disturbed Sampie
\
ZDenison Sample (DS) [l -core Run (cR)

Test (P)
W —Pressuremeter Test (PMT) . —Piston Sample (PS)
—~Mazier Sample (MZ)
B -Packer Test (PKT)

LEGEND: ~Standard Penetration [] -Attemped (uD), (00), (PS), (M2) & (0S)
~Open Drive Thickwall Sample (0D)
& -Permeability Test (PBT)
Excd Fla Ret: E:\from D Drive\Poject 2004\0n going\1576-HS Engineering ~Buangkok Drive.xis




LOG OF BORING

BOREHOLE No:  BH2
CLIENT/CONSULTANTS: HS Engineering Consultants
LOCATION: _ Buangkok Drive/Sengkang Central SHEET NO: 2 0F 2
REPORT NO: KS041576 REDUCED LEVEL: 112.060 m
DRILLING DATE STARTED: 12.03.04 BOREHOLE DIA: 100 mm NORTHING: 40342.973 m
DRILLING DATE COMPLETED: 14.03.04 CORE _DIA: 54 mm EASTING: 34760.376 m
PREPARED BY: L.Low DRILLING METHOD: ROTARY INCLINATION:
DATE PREPARED:  16.03.04 DRILLED BY: Ramasamy BEARING:
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Borehole terminated at 36.35m '=—“‘37 S},ﬁ/ %0

RGD/TR(
REMARKS: Water—table was found. ct  6.00m (12.03.04) and 5.70m (14.03.04) below the existing ground.
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LEGEND: oo Penatration [] -Attemped (uD), (00). (PS). (M2) & (0S)
-p te Test (PMT) i
W -Pressuremeter Tes (o0) . —Piston Sample (PS)
~Mazier Sample (MZ)

~Undisturbed Sample (UD)
@ -Disturbed Sample
‘ —_—
& -Permeabilty Test (PBT) ~Denison Sample (DS) [] Core Run (CR)

E —Packer Test (PKT)

~Open Drive Thickwall Sample
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