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INTRODUCTION

This report presents the soil investigation results for
Small Hydro Study In Sarawak — Core Drilling HMaterial
Investigation For Mukoh site.

Its  scope is limited to the presentation of factual
data obtained +From site boring and in-situ testing
resul ts.

All site operations and testing were carried out in
accaordance with the specification as stated in the
Contract or under Clients’ Site Engineers direct
superivsion. -

WORK PROGRAM

Site work commenced on 12 June 1987 and completed
on 11 July 12987. The total of six numbers of
borehole and nine water pressure tests were carried

out. Their borehole locations are shown on Location

Plan, see fppendix . .

FIELD EXPLORATION
Method of boring

Borsholes were advanced with rotary wash boring method
by wusing water as the drilling fluid. NW size of 76mm
inter diameter casings were used to line the borehole
walls where encountered soft overburden and other
unstable soil formation. During boring waork in
progress, standard penetration tests were carried

- out including collected disturbed samples. Detailed

boring records and standard penetration test results
were also furnished in this report.

Standard Penetration Test (SFT)

The standard penetration tests were perforaed in
accordance with the specification or as directed by
SESCo Engineer on site. This test is to determines the
relative density of cohesionless soil and to some
extent the consistency cohesive soil. The apparatus
consists of a &5 kg hammer with a tripping
device that release the hammer at a height of 760mm.
The falling energy is then transmitted via an anvil and
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drill rod to a standard spoon of 5.08cm outer diameter
and 3.49cm inter diameter at the bottom of the cleaned-
out borehole. The number of blaws to penetrate. 450mm
into the soil is recorded and the numbers: of blow
penetrate the final 300mm is recorded as’

required to
(Excluding First 150mm seating

‘N value of SPT.
driveal.

SAMPLING
Disturbed Soil Samples

Disturbed s0il samples 'Qefe taken from standard
penetration test spoon sampler. These representative
soil samples were then well labelled and sealed in

plastic beg for laboratory test.

L ABORATORY TEST

il disturbed samples collected from SPT spoon tube
were used for soil identification. No specific
laboratory test been carried out on the collected soil

samples.
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GRADE  TERM
I Freéh
I Faintly
" Weathered
11 Slightly
Weathered
Moderately

11

v

Vi

Weathered

Highly
Weathered

Cohpletely

HWeathered

Residual
Soil

Section A - Tahle 3

WEATHERING CLASSIFICATION

No visible sign of weathering.

Discolouration . only on major
discontinuities.

Digcolauratian may be continuous
thraoughout rock material and on
discoptinuity  surfaces. Rock
maybe slightly diminished in
strength.

Weathering may extend throughout
rack mass, usually totally dis-—
coloured. Rock strength
diminished. Less than 30% rock
decomposed/disintegrated to

sand. Rock present either as
continunus framework or as core-—
stones. Rock strength diminished.

Weathering extends throughout
Rack mass. Greater than 50%
rock decomposed/disintegrated
to sand. Rock strength
generally greatly diminished.
Rock present as discontinuous
framework or as corestones.

flock material decomposed to sand
with possible minor fragments of
weak rock. Structure intact.

As above but structuwre destrovyed.
(Geperally indistinquishable
from Colluvium C).

TAELE

No visible sign of wea-
thering.

(Term not usedl).

Some indications of
chemical discolouration
on fracture surfaces.

Rock diminished in

in strength with zones
or partings of silty
clay/clayey silt.. Dis—
colouration of fracture
surfaces and passibly
rock mass.

Weathered to stiff/very
stiff silty clay/clayey
silt. May contain
gradations to very weak
rock or lithorelicts.

Weathered to firm silty
clay/clayey silt.
Essential mass
structure intact.

MNo structure.
(Generally indistingui-
shable from Colluvium
c).



Section A - :Table 4 :Colour descf‘iptinn

light pinkish

dark . reddish
yellowish
brownish
olive
greenish

bluisgh

greyish




AT SYTT R P
049 4jOSYHO0Y k
funsdis
(4sD  D|UDD[OA) ‘69 ‘sjoquis  peuiquod
9148019044 d kq peytubis aq M
sgdk} (108  @ejsodwocl JLION
{002 ‘ ’
10ad e e
s10ys N
LoD —_
) 4 il
»
QUOLSPNIN 2,
ml x
: ws [T
I m P~
. auRIHIS X xxxx F o n_z
x _ puos X
At WA .
pauiosb — suld >>> >> poupad — suL 4 it B UCISPUDS SEE
oYV . oa.o 5 ©
- e e opPodug oo o 19ADJ9 e 820
pauiosb —wapaN | L*,Y, 1 | pawoib— wnipan
sjpsawobuoy  [°° P °
9o 09 02 dop
. _ — $91qqod  puo  SRPINOB 15085,
su1nsb — PasIneD . D9LIDIG — ASI00 B! _
paul _ pasIood + ot pau 2 PUOISAWIN .
X104 . punosbd  SpowW
nj A .
snoauby | _ oIcsowniew AJoluguIpeg ]
3§30y . . [1es

$¥305 DUD S10% 10} 3S|OQWAS  POPUBLILOIY

G atqel - y udot3aas







LECEND

Drilling Hole

SMALL HYDRO STUDY. FOR MUKOH

DRAWNG_THTLE:

S

BOREHOLE LOCATION PLAN

J0B IlO

KSt /87 (J418)

DRAWIHG _NO

STATION  COORDINATE HE (m) L. P I
™
E{m) Him} t ’
BMK 2344116.819 5203£14.868 79.640
B B H!
BMK 2 23441T1LTTT 5203%19.936 81.100 :
_ ,;mi
BMK 3 : pi44526.922 52050208 .567 99.818 ' G :')T ECHNIQUE EAST MA
. _ . ‘. MALAYSIA SON. BHD
’ ‘ E.M.K A . '2344600.03! 5205122 .900 68.963 Lo BT. JALAN TAN SRl ONG KEE HUt
: ©OKBCHING, SARAWAK.
R A O " BMK 8 2344543.295 5205140.053 56.269 O TE. : 243468, 243478
AVLEN A R N . : ;
. A - TELEX
ML l‘. ,.y “ BMK 6 © 2344582,028 5205184325 £9.944 f ESL MA TO4IS  GEOTEC
AN :g* ’f' ‘\& AR ) :
—-| I

GOVERNMENT OF MALATSIA
FEASIBILITY STUDY

SMALL SCALL HYDRCELECTRIC POWER PROJECT IN SARAWAK

JAPAN INTERNATIONAL CQOPERATION AGENCY
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MUKOH SMALL HYDRO-FLECTRIC PROJECT

DIAMOND DRIIL HOLE BMK 1
1.20 m ~ 15.00 m
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MUKOH SMALL HYDRO-ELECTRIC PROJECT

DIAMOND DRILL HOLE BMK 2
3.70 m ~ 15.00 m
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MUKCH SMALL HYDRO-ELECTRIC PROJECT

DIAMOND DRILL HOLE BMK 3
18.00 m - 24.80 m
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DIAMOND DRILL HOLE - GEOLOGICAL LOG
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MUKOH SMALL HYDRO-ELECTRIC PROJECT

DIAMOND DRILL HOLE BMK 4
17.00 m - 20.30 m
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MUKOH SMALL HYDRO-ELECTRIC PROJECT

DIAMOND DRILL HOLE BMK 5
0.00 m - 19.30 m
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MUKOH SMALL HYDRO-ELECTRIC PROJECT
DIAMOND DRILL HOLE BMK 6
2.50 m ~ 24.30 m



GEOTECHNIQUE EAST MALAYSIA SDN. BHD.

Sheet 1

EJ Foundation B  Soit Speciolists of 1
WATER PRESSURE TEST IN DRILL HOLE HOLE WNO.: BMK 9
: (Test 1)
Praject: Small Hydro Study For Mukoh Coordinates:
Location:  Mukoh Date of Test: 26-6-1987
Job No 3 ks1/87(318) Reporter:  T.uW.T.
Elevetion C. D. {m): Diameter (mm): 75mm
Borehole — - =
0ip Angle (@):  90° ~ Besring (9):
Stage No:  BEDLOGY:
- Packer (m) 5,90 Slightly weathered to fresh
Test Depth - grey .fine grained thinly
H Bottom (m
Section P:"ie s (m) 5¢50 | pedded SILTSTONE occasionally
Elev. cker : laminated with calcite veins,
Hole Bottom (m) iron steined joints along
. ' bedding plane at 2.20m and
Length, L_("'),' 2,70m, bedding dip 70° to 809
Height of Geuge (m):  0.40
Water Head (m): 1.0 - Temp. of Injected UWater Op: 26
Model, Type: SP 408 pa Type:
- 28
o i -y _
§ Max. Discharge (l/min): 105Y/min | & % Min. Precision (1): 1t
Max. Pressure {g/cm?}: - 40,000 E o Min. Reading (g/cm 2): 500
e 9 L
Type of Hydraulically inflated 83 - -
Packer cingle packez £@ | Max. Remding (g/cw?)2 20,000

*Effective Pressure (Kg/cm } P = Pa + 1/10 (h—ht)
where, h = hi+h2 ht = head loas

e+ Lugeon Value {L/min/m/10kg/cme) = Lu = 100/PL

Unsgsatur

ated Strata:

~— Preasura Gauge

T

Pump

od
£

—=

~ Packer
’ -

Water Table

Saturated Strata:

~— Pressure Gauge

E—Q—__—__“"‘P

h2

Water Table

11




Project! - Small Hydro Study For Mukoh .
Jab Mo KS1/87(318) |
-Type of Test: Water Pressure Test in drill hole
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EEI\GEOTECHMQUE EAST .MALAYSiA SON. BHD.
“Foundation 8 Soil  Specialists Sheet 1 of _2

WATER PRESSURE TEST IN DRILL HOLE | Hole Not BMK 1 (Teat 1)
froject: Small Hydro Study For Mukoh Date of Test: 26-6=1987
1 Job Nos KSI/8.7(318) _ | Reporter: T.W.T.
e RSB T g e g (02 3.3
Tine ' _ uiafer_.pumpe'd-in
Gauge |Effective ——— rom
. Elapsed Preseure Pressure| Integeated Sectional C?';gg:“t LUgelun Remarks .
(min) | Ko/em? i‘ig/l:m2 t/min | €/min | ¢/min Value
17{30| 1 1 1.14 4 4 5,32 2 {/min
- o 1| , 4 4
1 1 | 2 2
1 1 2 2
. 1 . . 3 3
u 1 1 ' 3 3
1 4 2 2
1 1 1 1
1 1 1 1
1 1 3 1
17141 1 2 2.14 - 2 2 1.42 18/min
1 2 1 1
1 2 1 1
1 2 . ] 0
1 2 1 1
1 2 1 y|
1 2. 1 1
1 2 1 ]
1 2 1 1
9 2 1 1
7|52 1 3 3.14 1 1 0.97 14/min
1 3 0 0
1 3 0 0
1 3 1 1
1 3 ; ,
1 3 2 2
L 3 1 1
1 3 ) .
1 3 0 0
R 3 1 1
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& - Soil

Specialists

"GEOTECHNIQUE. EAST MALAYSIA SDN. BHD.

¢ Foundation_

Sheet 2 of 2

——aa

WATER PRESSURE TEST IN DRILL HOLE

Hole No:

BMK 1 (Test 1)

Project: Small Hydro Study For Mukoh

Date of Teat: 26—6-1987m

Job No:  K51/87{318) Reparter:  T.u.T.
stage No: oot bottey Gajs Sogg ] 1%t Lenath (m: 330
Time : : Water pumped-in
: . Gauge iEffective _
. . Elapsed Pressure Pressure|Integrated Sectioral C“;‘giznt Lugeon Remarks
(min} | Kg/em? | Ko/em? | &/min | &/min | {/min Value
IREIC A 5 | 5.14 o | o 0.59 14/min
o 5 1 1
1 5 1 1
1 5 2 2
.1_ 5 1 1
1 5. 1 1.
1 5 1 1
1 5 0 0
1 5 1 1
1 5 1 1
18[13 1 3 3.4 o 0 §.19 O.2{/min
1 3 1 1
1 3 D 0
1 3 0 0-
¥ 3 8 0
18{18] 1 1 1,14 1 1 0,00 | 0.2¢min
1 1. 0 0
1 1 a o
1 1 0 o
1 1 0 0
B {23 1 1 0 0
.
.




= GEOTECHNIQUE EAST MALAYSIA SDN. BHD.

g Ammeearend }  Foundotion: 8 Soil  Specialists

Sheet 1 | of 1.

WATER PRESSURE TEST IN ORILL HOLE

BMK 1

HOLE NO.:
{(Test 2)

Project: Small Hydro Study For Mukoh

Locaticn: Mukoh

Coordinates:

Date of TYest: 28--6-1987

Job No 3 KSI/B7(318) Reporter: T.U,T.
Elevatian Cs D. (m): Dismeter (wm): 78mm
Borehole : : :
Dip Angle (0): one Bearing (9): -
Stage No: GEOLOGY:
bepth Packer (m) 6.50 Slightly weathered to fresﬁ
Test ep Hole Bottom (m) 12.70 grey thinly bedded fine
Section Packer (m) grained SILTSTONE (probably
Elev. —~Gat 3 - metamorphic)occasionally
Hole Bottam (m leminated with calcite veins,
h, L . . partings along bedding planes
Lengt s (m) st 12.30m .
Height of Gauge (m): 0.40
Water Head (m): 1,0 Temp. of Injected Uater °C: - 26
Model, Type: SP 40B ™ Type:
. 2 3
E . e # '
3 Max. Discharge ({/min):705 {/min Min. Precision (1): 1
Max. Pressure (g/cmz)z 40,000 :E o Min.. Reading (g/chz): 500
. : g 2 ) :
Type of Hydraulically inflated Q‘E : 2
Packer single-packer & Max. Reading (g/cm )z 2{],000

*Effective ?ressure-(ﬂg/cmz) P = Pa + 1/10 (heht)

where, h = h4+hz ht = head loas

2* Lugeon Value (l/min/mf1ﬂkg/cm2) = Ly = 40Q/PL

Ungaturated Strata:s

5 Pressure Gauge

Pump

LT
-a -

— Packer
’ o

Water Table

h2

Saturated Stratat

~—— Pressure Gauge

e e Pumg

h1i

h2

Water Toble
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WATER PRESSURE TEST IN DRILL HOLE -

Hole No: BMK 1 (Taat_z)

Job No: KSI/B7(318} -

Pf'oject: Small Hydro Study For Mukoh

Date of Test: 28-6-1987
Reporter: T.UW.T,

Depth of Packer (m): 6,50

Stage No: Genin of Tole Bottam (my:i2.76 ] ot Lenoth (m): 3.30
Time Water pumped-in
Gauge |Effective]
Hi.|min Elepaed Pres sure|Pressure| Integeated Sectional Cﬂ?ﬁz‘;“t Lugeon Remarke
] (mim) Hg/cm2 KgZem? | ¢/min | ¢/min | ¢/min Value'
og o) 1 0 | 80 80 Test Failed
1 o 80 80
1 0 80 80 80
1 (8] 80 80




EI GEOTECHNIQUE EAST MALAYSIA SON. BHD. :
| e Foundotion A Soil Specialists Sheet _! _of 2
WATER PRESSURE TEST IN DRILL HOLE HOLE NO0.: 8MK 1
 (Test 3)
Project: Small Hydro Study For Mukoh Coordinates: '
_Location: Mukoh Onte of Test: 30-6-1987
Job No : Ks1/87(218) Reporter: T.W.T.
Elevetion Cs Do (m): =~ Dimmeter (mm): 75
Borehole ) ' .
Dip Angle (©)3 5p¢ Bearing (9): -
Stage No: GEDLOGY:
. Packer (m) 7.70 S1ightly weathered to fresh
Test Cepth Hie Bottom (m) 1290 | grey thinly bedded fine
Section Packer (m) grained SILTSTONE (probably
Elev. = - metamorphic) occasionally
Hole Bottom (m jaminated with calclite veins,
. - partings @lang bedding planes
Length, L (m) Bt 12.30m
Height of Gauge (m): 0.40
Water Head (m): 1.20 Temp. of Injected Wster Op: 26
Model, Type: SP 408 e | Type:
3 &
o ) : - 0
ig Max. Discharge ({/min): 1054{/min | - % Min. Precision (1): 1
Max. Pressura (g/cmz)z 4,000 g “ Min,. Reading_(glcmz): 500
o ) .
o 3
Type of Hydraulicelly inflated R . K
Packer single- packer ig‘ﬂ Max. Reading (g/cm@): 20,000

sEffective Pressure (Hg/cm ) P = Pa+ 1/10 (h~ht)

uwhere, h = h1+h2 ht = hesd loas

*» Lugean Value (ilmin/m/1ﬂkg/cm2) = Lu = 10Q/PL

Unsaturated Strata:

h1]

™ Pressura Gasuge

Pump

h2

.

Packer

dater Teble

Saturated Strata:

. »— Preasure Gauge

-
= =

= ___Pump

L.

h2

wateigzghlé

] .




I[:"E'l "GEQOTECHNIQUE  EAST MALAYSIA SDN. ‘BHD. -
8  Soil 1 1

) * Foundation Specialists Sheet _1 of
WATER PRESSURE TEST IN DRILL HOLE Hole No: BMK 1 (Test 3)
_ Projedt ¢+ Small Hydro Study For Mukoh Date qf Test: 30-6-1987

R ter: T W.T,
Job No:  KSI1/67(118) gporter: T.u

Depth of Packer (md: 7.70

Stage No: Depth of Fole bottom (myi 12-70 Teast Length (m): 5,0
Time : J Water pumped-in
Guuge [Effectiv
veliin Elapsed PressurePressure| Integrated Sectioml C“;‘:tg"t Lugeon Remarks
i (min) Hg/cmz Hg/cm2 {/min | {/min .U_min Velue
09 j30 | 1 0 72 72 | Tast Failed
1 0] 72 72 ]
4 o 72 72 72
1 0 72 72
1.1 o 72 72
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GEOTECHNIQUE EAST MALAYSIA SDN. BHD.

Foundation. &  Soii  Specialists

‘Sheat 1 of |

emaiissesmnemnal
WATER PRESSURE TEST 1IN DRILL HOLE HOLE NO.s amK 1
- _(Test 4)
Project: Small Hydro Study For Mukoh ‘Coordinates: -
Location: fukoh Date of Test: 30-6-1987
Job No @ KSI/87(318) Raporter: T.u.T.
Elevetion C. Ds (md: = piameter (mm): 75
Borehole _ :
Dip Angle (0): 90® Beering (9): -
Stege No: GEDLOGY:
DEnth Packer (m) 5.70 S1ightly weathered to fresh
Test ep Hole Bottam (m) 12.70 grey thinly bedcded fine
Section Facker (m) grained SILTSTONE (probably
Elev. ' 3 - metamorphic) occasionally
Hole Bottom (m " laminated with calcite veins,
. partings slong hedding planes
Length, L (m}. - "% 12.30m _
Height of Gauge (m): 0.40m
tdater Head (m): 3,10 Temp. of Injected Water 9C: 26
Model, Type: SPp 408 t Type:
~ 33
=9 e O
E Max. Discharge (L/min):105¢/min | “ % | Min. Precision s 4
Max. Pressure (g/cn): 40,000 § w | Min. Reading (g/cn®): 500
. a m -
Type of Hydraulically inflated © 8 '
Packer agngle packag £9 | Mex. Reading (g/cme): 20,000

*Effective Pressure (Hgfcmz) P = Pa + 1/10 (h=ht)
where, h = h1+h2 h{ = head loss

¢+ Lugeon Velue (l/m}nfm/10kg/cm2) = Ly = 100/PL

Unasatureted Strata:

11 |

h2

. Packer
-

Water Tahle

— Pressure Gauge

Saturated Strata:

— Pressure Gauge

= R
£ = Pump
&
Water Tahle
z
o

236




‘Project: Small Hydro Stugy Fos
Job Noi  KS1/87(248) S

J;Tvpéﬁuf:Teét:? Water Pfééﬁuréftéa fiﬁiﬁfill h§1E,

3.

S|

P (Kg/cm®)

[5f;;i;ﬂ

| Qg (¢/min)

Remarksi- 7 : . <

R 6ischa:ge of incressing pressure. ..

237
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GEOTECHNIQUE EAST MALAYSIA® SDN BHI_)

i"oundanon

Sheget 1 - of 1

WATER pnessune_ TEST IN DRILL HOLE Hole No: BRK 1 (Test 4)
Projects ‘Small Hydrn study For Mukoh Date of Teat: 30-6-1987
| Job Nor  Ks1/82(318) Reporter: T.U.T
Stage No: ggztg 2: iggieioir:;r; (gm)7[)12 e Test Length (m): 3.00
Time Water pumped-in
Gauge [Effectivel , —
M. Mmlaapsed Pressure|Pressure IntegstedSectional C‘"r‘::g“t Lugeon Remarks
(min) Hgfcmz' Kg/cmz {/min | {/min ¢/min .Value ,
pofs1| 1 | 1.5 | .85 35 | 35 | 63 35 /min
1 1.5 35 35
1 1.5 35 3s
1] 1.5 © 35 15 35 )
_ 1] 1.3 I I
1 1.5 35 35 -




lE] GEOTECHNIQUE EAST MALAYSIA SDN. BMD. L
: Foundation =~ 8  Soil Speciolists ~© Shest 1__of _1

o

WATER PRESSURE TEST IN DRILL HOLE HOLE NO.: .BMK 1
) (Test 5)
Project: Small‘Hydfo Sstudy For Mukoh Coordinates:
Location: Mukeh , Date of Test: 30-6-1987
Jdob No ¢ KS1/87(018) » Reporter: T.uW,T.
Elevetion C. D. (m): = Diamater (mm): 75
. Borehole- T 5 .
Dip Angle (C): 90 | Bearing (0): -
Stege No: GEOLOGY:
- " Packer (m) 42.0 Siightly wegathered to fresh
8 T::t Oeath fHole Bottom (m) | 15.0 | orey thinly bedded fine
ecvion E1 Packer (m) grained SILTSTONE (probably
ev. 3 - metamorphic) occasionally
Hale Bottam (m) laminated with calcite veins,
Length, L (m}: - partings along bedding planes
- at 12.30m
Height of Geuge (m): 0,40
Water Head (m): 3.10 Temp. of Injected uster 7C: 26
Model, Type: S5p 408 4 Types
3 8
o _ o o9 , )
i% Max., Discharge ((/min):105[/min e _ Min. Precision (ty: 1.
Max. Pressure (g/cm2): 40,000 § o | Hin. Reading {g/cm?): 500
_ ) o :
- |
Type of Hydraulically inflsted 23 0
Packer gingle packer £ Max. Resding (g/cm Y2 20,00

*Effective Pressure (Kg/cm ) P = Pa + 1/10 (h=hl)
‘ where, = hi+h2 ht = head luaa

b Lﬁgean Value (t/min/m/10kg/cm2) = Lu = 10Q/PL

Unseturated Strats: Saturated Stratat

~—— Pregasurae Gouge ~— Preasure Gauge

£ L“~ Pump E .—(z—wm__:__Pumg
o
o~ * Water Table
£
= Packer ]

Water Teble
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Project: Smail Hydro-éfudy Fnr:ﬁuknh
Job Na:  KSI/87(348)
Type of Test: UWater Pressure Test in drill hole

' Test No: ‘BHK1/Tgs£'S‘f(42;ﬂB -515;ﬁbh} R

2 4 6 8 10
q ({/min)
Remarks:-- _
75*4349-‘_ Discha;gg_ﬁf increaéing:hressure

s Diggharge of decreasing pressure

Rvéfégefﬁ SR



IEIVFGEOTECHN!QUE EAST MALAYSIA SDN, BHD,
. Foundation & - Sotl

Specialists _ ~ Sheet 1 aof 2
-QHTER PRE}S‘SURE TEBT IN DRILL HOLE Ho'le No: BMK 1 (Test ‘:"J)“1
Project:+ Small Hydro Study For Mukoh Date of Test: 30-6~1987
Job Not KS.I/B'?(:HB) Reporter: T.W.T.
Stage Na: g:‘;z: g? tf:zil;ezcir:i:n (1’:)‘;]15_.0 Tgst Length (m): 3,0
Time _ Water pumped-in ]
Gauge [Effective] _ :
Ur ﬁin Elapsed Pressure|Pressure( Integrated Sectioml C“?:Eg“t Lugeon Remarks
| ¢mind | KoZem@ | Kg/em@ | ¢/min | €/min | {/min Velue
sloot 1 | 2 1 2.35 0 0 0.43 | 0.3 {/min
e o | o
1 2 1 1
1 2. o 0
1] 2 ]
1 2 0 o
1 2 D 0
A 2 o 0
16{08] 1 3 3,35 0 0 0.40 | 0.4 I/min
1 o1 3 1 1
1 3 0 0
1 -3 L 1
1.3 8 g
1| 3 1 1
1 3 0 0
1 3 ] I
16 | 16 1. 5 5.35 1 1 0.00 0.3 {/min
1 5 1 1
1 5 0 0
1 5 B 0
11 8 0
1 5 4! 0
T 5 D )]
1 5 0 T}
16 24 1] 3 3,35 1 1 0.00 | 0.2min
1] 3 0 g
1] 3 i 0 0
1 3 0 0 ]
1 3 0 0
16 | 29 1 3 a 0



'I"E:’]"esorecﬂmows‘ EAST MALAYSIA SDN. BHD. S
. Foundation & Soit Speciolists | : Sheet 2 _ of 9

WATER PRESSURE TEST IN ORILL HOLE Hole No: BMK 1 (Test 5)
Date of Test: 30-6-1987
Reporter: T.W,T,

Project: Small Hydro Study For Mukoh

Job No: Ks1/87(218) '

) - Depth of Packer (m): 12.0 T . ‘
: - est Lengt ¢ 3.

Stage Na Depth af hole bottom (m):15.0 ength (m): 3.0
Time uUater pumped-in

Sauge |Effective

) Elapsed Pmagure Presaure Integ;-ah?d Sectiomal m:zgznt Lugéun RemarKe
(min) | Kg/em? | Ko/em@ | ¢/min | ¢/min | ¢/min Value.
1630 | - 2 2 . 2435 0 ‘g | 0.00 0.21/min
2 2 1 1
2 2 t] 0
2 2 o 0
2 | 2 0 o
16 135 2 2 o 1]
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 GEOTECHNIQUE EAST MALAYSIA SDN. BHD.

- Sheet

Foundation 8  Sail Specialists of 1.
WATER PRESSURE TEST IN DORILL HOLE HGLE N0.: 8amK 2
(Test 1)

Project: Small Hydro Study For Mukoh

| Lacation: Mukoh

Coordinates:

Date of Teat: 3-8-1987

Job No. : KSI/87(318) Reporter: T,U,T.
- Elevation Ci Do (m): Dismeter (mm): 75mm
Borehole ,
: Dip Angle (9): g0° Bearing (9):
S5tage No: GEOLOGYs
: Packer (m) 4,70 | Mpderately weathered grey
g T::t Depth Hole Bottom (m3 8.60 moderately strong fine
gction €1 Packer (m) grained SILTSTONE thinly
ev. — interbedded with brown highly
Hole Buttqm (m) ueathered to moderately
Length, L (m)s weathered weak silty Mudstone,
' : jron stained jnints along
: bedding plane, dip t0° to 50°
Height of Bauge (m): 0,40m
Water Head (m):  7.0m Temp. of Injected Water Oc: 26
Hodel, Type: Sp 408 5 ¥ Type:
0P -
=3 -~ o
‘5 Max. Discharge (!/min): 1B5 L x Min. Precision ({): 1 Litre
Max. Pressure (g/cmz): 40,000 g " Mir. Reading (g/cm?): 500
. 8 ;
n = .
Type of Hydraulicelly inflated K - 2
: e R :+ 20,000
Packer single: packer | & Max. Resding (g{cm ) 20,

*Effective Pressure (ﬁg/cmz) P'= Pa 4+ 1/10 (h=ht)

where, h = h1+h2 ht = head loas

*¢ |ugeon Value (l/min/m/1ﬁkg/:m2) = Ly = §0Q/PL

tnastur

ated Strata:

s Pressurs Gauge

“E =—___Pump
oS
=y
_l::x - Packer
1|
water Teble _

Saturated Strate:

,ﬁ—-Preasdre Gauge

— Pumg

-
L

h2

Water Table
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'HE]"GEOTECHNQUE' EAST MALAYSIA SDN. ‘BHD. o
Foundation &  Soil Speciolists _ Sheet 1 _af _1_

UATER PRESSURE TEST IN DRILL HOLE Hole No: BMK 2 (Test 1)
Date of Test: 3-7-1987

Project: Small Hydra Study for Mukoh
REpﬂrter: T.vao

Job No:  wS1/87(318)

Depth of Packer (m): 4,70 ™ ' '

No: - T th : .

Stage fo Depth of hole bottom (m): - 8.60 est Length (m):  3.90
Time water pumped-in.

Gauge |Effectlve] -

| P flapaed Pressure|Fressure Integrated Se(_:tigml CU?:‘%Z“*' L&igeuq " Remarka’
- (min) | Kg/en? | KgZem? | {/min {/min | ¢/min value,
g [15{ © 1 0 42 a2 | Test Failed
1 » O 42 42
1 o 42 42
1 0 - 42 42
1. 0 42 | 42
1 0 42 42
1 0 42 a2 40
1 | o 37 T 37
1 0 37 17
K 0 37 37
1 0 37 37
1 g 37 7




GEOTECHNIQUE EAST MALAYSIA' EDN. BHD.

LEJ Foundation 8  Soil  Specialists

Shagt 1 of 1

WATER PRESSURE TEST 1IN DRILL HOLE

HOLE ~ NDO,: BMK 2
{Test 2)

Project: Small Hydro Study For Mukoh

Locaticn: Mukah

Coordinatea:

Date of Test: 4--7-1987

Job No' : KSI/87(318) Reparter: T.UW.T,
Elevstion C. D. {m): = Diameter (mm): 7Smm
Borehole
Dip Angle (0): 90° Bearing (0): -
Stage No: GEDLOGY:
- Slightly weathered grey strong
Test Depth Packer (m) 9. 60 very FTine grained thinly
Section Hole Bottom (m) | 45,00 bedded SILTSTONE, laminated
¢ £ Packer (m) with caloite vein, occasional
lev. Hoie Hottom (m) iron stained joints slong
bedding plane, dip subverticaﬁ
Length, L (m):

Height of Gauge (m): 0,40

Water Head (m): 7.0 Temp. of Injected Water °C: 26
Model, Type: 5p- 408 5 & Type:
[« I
=% ~ 2 .
5 Max. Discharge (i/min): 105 Wz Min, Precision (1): 1 litre
Max. Pressure (g/cm): 40,000 ?’:; u Min. Reading (g/em?): 500
=1
oy
a .
Type of Hydraulicallu inflated tg,g Hax. Reeding (gfcmz}e 20,000
~ Packer single- packer T

«Effective Preasure (Kg/cm } P = Pa + 1/40 (h=ht)
where, h = h1+h2 N = head loes

** Lygeon Value (tfmlnfm!10kg/cm2) = Ly = 100/PL

Unsatur

ated Strata: Satureted Strate:

~—— Pregsure Gauge

_Er—?“"r‘ﬂw

s et

h2

o<~ Pecker
-t

Water Table _

— Pressure Gauge

_—
= Pump
o }
£ Water Table

41

245



P (Ka/cm?)

T o R R TR o e R o Mtk A

A

Project: Small HydanStudv For Mukoh
Job No: KS81/87(J18). '

Type of Test: Water Pressure Test in drill holse

Test No:. BMKZ/Test 2 (9.60 - 15.00m)

LD s

5 M0 15 20
i (/min)

Remarks:-

, ;ﬁfov*7 }1D;schargg'qftihéiﬁééiﬁg pressufe

— O izDiebﬁéfgéjqffaegreésihg:bregaurew;,_

“—“““;ftilﬂﬁeﬁggé:

s
R
e leszz




!El GEOTECHNIQUE ~ EAST MALAYSIA SDN. BHO.

Foundation . 8  Soil Speciolists Sheet 1 of _2
WATER PRESSURE TEST IN DRILL HOLE Mole No: BMK 2 (Test 2)
Project ¢ Small Hydro Study For Mukoh . | Dste of Test: 4-7-1987
CJob No:  KSI/B7(218) Reporters:
e e T
Time ' Water pumped-in
. Gauge [Effectlvel e
r Mo Eapeed PressurejPressurs| Integrated Sectiomal C“;‘gig“t Lugeon Remarks
(min) | Kg/cm? | Ko/em€ | &/min | ¢/min | €/min Value
loo |s7] 1 1| 174 3 3 1,95 2 {/min
1 1 ’ 3 3
1 1 2 2
T 3 3
1 1 1 1
1 il 2 2
1 1 1 3 3
1 1 2 2
1 1 2 2
1 1 2 2
10§ 1 2 2.74 3 3 1.86 3¢/min
| 1 2 2 2
1 2 4 4
1 2 2 2
E 2 3 "3
1 2 3 3
1 2. 4 4
1 2 6 - &
1 2 2 2
| 2 3 3
10447] 4 3 .| 3.74 6 6 4,08 94/min
1 3 10 10 '
1 3 10 10
1 3 10 10
1 3 7 7 __d
1 3 5 5
1 3 ) 9
9 3 1 11
E 3 12 12
i |28) 4 3 11 11




ey GEOTECHNIQUE ~EAST MALAYSIA SDN. BHD.

L@_~Fwndmion 8 Soil Specialists

Sheet 2 of _2

WATER PRESSURE TEST IN ORILL HOLE Mole No: BMK 2'(Teat 2)
Project: Small Hydro Study For Mukoh Date of Teat: 557*1937
Job No:  KSI/87(118) Reporter: T.U.T. |
Stage o g:g:: 3? ﬁﬁiﬁeiaiﬁm (:3_?015.0 Test Length (m): 5.90

Time iater purnp'ed—in
Geuge |[Effective
. Elapsed Pressure|Pressure|Integrated Sectioral Cag:%gnt Lugeon. Remﬂl‘_kﬂ
{min) Kg/cmz Hg/cm2 t/min | {/min | {/min Velue :
10 27 | .1 5 5,74 | 15 15. 4,43] 15 /min
1 5 ' 16 16
1 5 16 16
1 5 - 15 15
1 5 15 15
1 5 14 14
1 5 15 15
1 5 15 15
1 5 16 16
1 5 IEERY 14
wl37] 1 5 3.74 1 11 .99 11 {/min
1 3 11 11
1 3 11 11
1 3 1 11
1 3 1 11
! 3 11 11
1 3. 1 1
1 3 11 11
1 3 11 11
1 3 11 11
10|47 1 1 1.74 6 6 5.84 6 t/min
10 6 6 |
1 1 6 6
1 i 7 r
1 1 6 6
1 1 7 7
1 1 5 5 B
1 1 6 g
-1 1 6 ' 6
10 |56 1 1 2 2
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GEOTECHNIQUE EAST MALAYSIA SDN. BHD.

Foundation 8  Soil Speciolists Sheet 1 of
WATER PRESSURE TEST IN DRILL HOLE HOLE "ND.: BMK 6
(Test 1)
Praject: Small Hydro Study For Mukoh Coordinetes:
Logation: Mukoh Date of Test: 8--7-1987
Job No 3 Ks5I/87(318) Reporter: T.W.T,
Elevyation C. Do (m): Diameter .(mm): 75mm
Borehole = = -
Dip Angle (0): 90°  Bearing (9): -
Stage No: GEOLOGY:
. Packer (m) 9,20 Moderately to slightly
5 Tiit Oepth 1T Bottom (m) 15.20 weathered light grey
ection EY Packer (m) maderately strong fine
ev. Hole Bnttnm (m) grained SILTSTUNE, bedded
structure, iron stalned
Length, L (m): irregular joints
Height of Gauge (m): 0,40
Wiater Head (m): 6.0 Temp. of Injected Water Oc: 26
| Hodel, Type: Sp 408 4 & Type:
: o 4
o ~
5 Max. Discharge ({/min): 105 Ymin | & = Min. Precision (1): 1
Max. Pressure (g/cm2): 40,000 § o | Min. Reading (o/cm?) 500
) [» 3
23
Type of Hydraulically inflated 8,3 2y,
Packer single. packer & Max. Reading (g/em"):20,000

*Effective Pressure'(ﬁg/cmz) P = Pa + /10 (h=ht)

where, h = hq+h2 ht = head loss

¢e {ugeon Value (t/min/m/10kg/cm2) = Ly = 10Q/PL

Ungaturated Strata:

o Preasure Geuge

= Pump

)
»
l-_—a‘

Zu- Packer
|
i

ater Table

Satureted Stratae:

~— Preasure Gauge

Pump

el =

h2

Water Teble




1 fom et e AL g g e A ST

'
1] "

" ‘Project: Smell Hydro Study For Mukoh
~-Job No:  KSI/87(318) -~ - - : R
Type of Test: Uater Preassure Test in drill hole’

z S ‘—.;-‘E‘i'é'st:.-Nd:f . BMK6/Test 1. (3;20 = 15.20m)

~ Ly == .
S = 0.5333 S
h

X

a,

4 6 8 10
Q (¢ /min)
Remarksi=
- —-9--0—+-— " Discharge of increasing pressure
e n: e Qis_t.:ha-ifg'g of decreasing pressure

250



GEOTECHN!QUE EAST MALAYSIA SDN BHD

Sheet 1 of 2

Foundation " & Sml “Speciolisis
WATER  PRESSURE _TEST IN DRILL HOLE Hole No: BMH 6
— - : ; - (Test 1)
PrquCt: ‘6mall Hydro Study For Mukeh Date of Test: 8-7-1987
Job No: KSI/B7{318) Reporter: T.W.T.
e tor o ot Pt G S Ve o w1 o
Time A Water pumped-1in
Gauge Effective]
He-lMin Elapsed PressurePressure Integrated Sectipnal Cogg?e“t Lugeon Remarks
1 (min) kg/cme Hg,emz U/win | &/min | &/min Value
10| 1 1.66 8 8 2.03 |  2t/min
: 1 1 0 0
1 1 8 8
1 kI 0 0
EREE NI
1 gk 0 0
1 1 0 a
1 1 0 0
1 1 0 0
1 1 1 1
14]30 1. 3 2,64 1 P 0,63 1{/min
1 "2 o ) '
1 2 1 1
T 2 0 0
a2 IR B
1 2 o .0
A 2. 1 1
1 2 D 0
14} 38 1 3 3.64 2 2 .46 1¢/min
1| 3 1 1]
1 3 2 2
1 3 .0 0
1 3 o 0
1 3 0 o
14 | 44 1 5 5,64 1 1 | 0,59 2¢/min
1 5 2 2
1 5 2 2
1 5 4 4
1 5 1 1
1 5 4 1




e

IE] “GEOTECHNIQUE ~ EAST MALAYSIA SDN. BHO.
) :Foundation B . Soil Speciolists.  Sheet _2_ of _2

WATER PRESSURE TEST IN ORILL HOLE Hole No: BMK 6 (Test 1)
Project: - Small Hydro Study For Mukoh Date of Test: 8-7-1987
Job Na:  KS1/87(118) | | Reparter: T.u.¥. |
Stage No: e e ey . [0t tenath (W 6.0

Timé' . Water pumped-in
Gauge |[Effective . :
He. | Min L8 PEed Pressure|Pressure IntegratedSectioral c'f':gt"t Lugeon . Remarks

{min) Hg/émz Hg/u::m2 L/min | {/min t/rﬁin Ualue: .

1 5 . 5.64 1 1| 0.59.
1 5 - 2 2
1 5 2 2
15004 1 3 3,64 2 2 | 0.45 1 Ymin
1. 3 1 1 ‘
1 3 1 1
1 3 0 0
1 3 0 o
1 3 2 2
1 3 0 0
1 3 D 0 |
16]12] 1 1 1.64 0 o 0.00 | 0.2Ymin
1 1 1 1
1 1 1 1
1 1 0 0
1 1 0 0
1 1. 0 0
1 1 0 Qa
1 1 o 3]
1 1 0 a
1 1 0 0
14 | 22 1 1 0 ]
e
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GEOTECHNIQUE EAST MALAYSIA SDN. BHD.

Foundation &  Soil  Speciatists Sheet 1 of 1
WATER PRESSURE TEST IN DRILL HOLE HOLE ND.: BMK b
. {Test 2)

Location: Mukoh

Project: Small Hydro Study for Mukoh

Coordinstes:

Date of Test: 9-7-1987

Job No : KS5I/87(218) Reporter: T.W,T,
Elevation C. D (m): Diameter. (mm): 75
Borehole’ = -
Dip Angle (9): 900 Bearfing (0): | -
Stage No: GEDLOGY:
" Slightly weathered. to fresh
Test Depth PackEg (:) ) 15.20 strong fine greined SILTSTONE
Section Hale Botbom tm 20,50 | jaminated with quartz and
Elev.. Packer {m) calcite vein, bedded structursg
: Hole Bottom (m)
Length, L (m):
Height of Gauge (m): 0.40
‘Water Head (m): 6.00 Temp. of Injected Water °C: 26
todel, Type: SP 40B T Type:
- 38
(2% . - O
lE Max. Discharge ({/min): 105l/min | & % Min. Precision (1): 1
| Max. Pressure (g/cm2)= 40,000 § . Min, Reading (g/cmz): 500
. h
. 8 C . 7
Type of Hydraulically inflsted o3 : 2
- Max. Resding (g/cm<): 20,000
Packer single packer | & *. Reading (g/ '

*Effective Pressure (Kglcmz) P = Pa + 1/10 (h=-hl)
where, h = h1+h2 h¢ = head loas

e Lugean Velue (t/min/m/10kg/crc) = Lu = 109/PL

Unsafurated Strata:y

— Pregsurs Gsuge

;ELS@‘_M

h2

ljater Table

Saturated Strata:

= Presgure Gauge

Er—g%:::;____Pumg
[4Y]
£ water [gble

A

!
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Project: Sméll Hydru Study For Mukoh
Job No: K51/87(318) . A
Type of Test: Water Pressure Test in drill hole

" Task No:- 8MAG/Test 2 (15.20 - 20.50m)

P (Hg/cmz)

b 5 49 45 . .0 25 30 N
9 (¢ /min) oL

Remarke:-

O --Dischargé of incressing pressure . ..;.;i:

-—+D—  Discharge of decressing pressure

 Average:

[ U S T RV G

2-5



_ !E‘ GEOTECHNIQUE ~ EAST MALAYSIA SDN. BHD.
‘ - = Foundation &  Soil

Specialists _ Sheet 1 of 2
WATER PRESSURE TEST 1IN DRILL HOLE Hole No: BMK 6 (Test 2)
F:‘ﬁject.: Small Hydro Study For Mukch Date af Test: 9.7-1987
Job No: KS1/87(318) | Reparter: T.uW.T.
Stoge fos DR FoTe Eatian Tays oss] 1S Lensth (m: 5,50
Time | | tater pumped-in
Gauge |Effective ]
.Hr. Min Flapsed PressurelPresaure Inbeg‘atEtJSectiuml C“ggi:"t Lugeoﬁ Remarks
(min) | ¥g/cn? | Ko/em? | E/min | t/min | &/min Velue
10§30 1 2 2.64 8 8 5.72 8 ¢/min
1 2 12 12
1 2 9 g
1 2 7 7
1 2 8 8
1 2 6 6
1 2 7 7
1 2 7 7
1 2 7 7
101 40 1 3 3.64 8 B L,15 8 {/min-
1 3 7 ?
1 3 10 10
1 3 8 8
1 3 8 B
4 3 8 8
1 3 B 8
1 3. 8 8
1 3 9 9
_ 1 3 8 8 |
10 | 50 1 5 5.64 13 13 h.01 12 {/min
1 5 1?2 12
1 5 12 12
1 5 13 13
1 5 12 12
1 5 13 13
1 5 12 12
10 { 57 1 5 12 12
1 3 3.64 _ 5 -5 | 2.62 5{/min
1 3 5 5 |
1 3 4 4




I:..E]"Gaorscﬂmous' EAST MALAYSIA SDN. BHD. o
,Foundation &  Soil Speciolists ' Sheet _2 of _2

WATER PRESSURE TEST IN ORILL HOLE Trote to: emk 6 (Test 2)|

Date of Test: 9-7-1887

Project: ~ Small Hydro Study For Mukoh
Reporter: T,W.T.

Job No:  K51/87(318)

Depth of Packer (m): 15,20 Siis

5 : . Test Length (m): 5.30

Stage Na Depth of hole bottom (m): 20,50 est Length (m): 5.30
Time . Water pumped-in

- Gauge |Effective

e Min Flapsed Pressure/Prassure IntegeatedSectional C“;‘:t:“t Lugean Remarks
(i) | Kozen? | Korem? | trmtn | t/min | t/min | VEIUE
1 3 | 5 5.
i 3 5 5
1 3 5 5
1 3 7 7
1 3 5 5
! £ 1 3 4 4
1 3 5 5
11{08] 1 1 1.64 5 5 5,75 S/min
1 1 6 6 X
1 1 5 5
1 1 5 5
1 1 4 4
1 1 5 5
L 1 5 5
1 1 5 5
1 L 5 5
1|17 4 7. 5 5
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' GOVERNMENT OF MALAYSIA

FEASIBILITY STUDY
SMALL SCALL HYDROELECTRIC POWER PROJECT IN SARAWAK

JAPAN INTERNATIONAL COOPERATION AGENCY
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