Table 3.3.4 SUMMARY OF LABORATORY TEST ¥OR EARTH MATERIAL

IN KEDUNGWARAK BORROW AREA IV

KTP. | KTP; 2 kTP. 3 KTP. 4 KTP. 5
Sampling Depth {m)
Natural Moisture Content W (%) 10.36 11.03 24,72 8.12 20.14
Specific Gravity Gs 2.85 2.79 2.68 2.75 2.64
Grain Size
Maximum Particle Size (mm) 20.0 40.0 2.0 2.0 2.0
Gravel (2 - 76.2 mm) {%) 12 59 ~ - -
‘Sand (0,074 - 2 mm) (%) 80 33 65 86 39
Silt {0.005 - 0.074 mm) (%) 4 5 24 7 45
Clay (< 0.005 mm) (%) 4 3 il 7 16
Unified Soil Classification System SP~SM  CW-GM sC SM CH
Coﬁsistency
Liguid Limit ¥y, (%) NP NP 34.70 KP 55,40
Plastic Limit Wp (%) - - 23.13 - 24.71
Plasticity Index Ip () - - 11.57 - 30.69
Optimum Moisture Content (%) 19,50 17.30 22,00 16.85 26.85
Maximum Dry Density yd (g/cm3) 1.657 1.794 1.549 1.659 1.398
Cohesion intercePt c! (kg/cmz) 0.5 0.25 0.3 0.3 0.4
Angle of Tnternal Friction g'  37° 37° 21° 36 157
.Initial Void Ratio eo 0.82 0.64 0.77 1.03
Compression Index Ce 0.11 ¢.10 0.12 0.29
Coefficient of Permeability 5 —a -6 _4 -6
K {(cm/s)  5.8x10 2.5x10 1.7x10 1.1x10 1.3x10
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Table 3.3.5 SUMMARY OF LABORATORY TEST FOR EARTH MATERIAL
{WIDAS RIVER IMPROVEMEHT SCHEME) (1/2)

™.1 .2 TH.3 ™. 4 TH.5 ™8
Sampling Depth {m 0.25 0.30 0.30 0.30  0.30 0.30
- 1.60 - 3.00 - 3,00 - 3.00 - 3.00 - 3.00
Natural Moisture Content W (s) 46.51 47.81 41.06 36.78 40.53 4l.36
Specific Gravity Gs 2.71 2.66 2.69 2.65 2,77 2.65
Grain Size )
Maximum Particle Size {mm) 2.0 2.0 2.0 2.0 2.0 2.0
Gravel {2 - 76.2 mm) (s} - - - < - -
.Sand [0.074 - 2 mm) (3} 6 4 4 7 14 4
$ilt {0.G05 ~ 0.074 mm) (%) 680 59 56 57 45 &0
Clay { 0.005 mm) . {%) 34 37 40 36 . 38 36
Unified Soil Classification System
Consistency
Liquid Limit Wy, (%) 69,90 79.90 ) 72,20 _ 64.80 84,20 65.05
Plas.tic rimiv . Wp. {%) 28.94 33.385 34.94 29.27 35,45 28.79
Plasticity Indax I, {3} 40,96 45.05 42,92 35.53 48,75 292.2¢
Optinum ‘“oisvurs Content iz} 32.70 36.43 35.60 33.2¢ . 35.00 34,20
Haximum Dry Density ra (q/cm]) 1,334 1.267 1.282 1.312 1.129 1.308
' Cohesicn Intsrcept (o) (kq/ch) 0.25 0.25 0.4 0.5
‘Angle of Intermal Friction @° 20° S ©oee T 14°
Initial Yoid Ratio eq " 1.15 1.1 1.12 1.14°
Compression Index Co .31 0.37 0.41 0.36

Coefficient of Parmeability K (cw/s)  1.9x10-8 4.2x10-% 9. 0x10-% 3.6x107% 1.9x10-% 7.3x1079

3.82



Table 3.3,5

SUMMARY OF LABORATORY TEST FOR EARTH MATERIAL

(WIDRAS RIVER FMPROVEMENT SCHEME) (2/2)
T™.7 TH.8 THR.9 - TW. 10 .11 TW.12
Sampling Depth {m) 0.30 ¢.30 0.30 0.3C 0.30 0.35
- 3.00 ~ 3.00 -3.,00  -:.90 - 3.00 —-2.75
Natural Hois_t:ure Content W (%) 33.32 46.32 . 42.1% 43.22 42.45 47.33
Speclfic Gravity Gs 2.78 2.69 2,78 2.72 2.74 2.64
Grain Size )
Maxirmvm Particle Size {mm) 2.0 2.0 2.0 2.0 2.0 2.0
Gravel (2 ~ 76.2 ma) {s) - - - - - -
sang (0.074 - 2 mm} {3} 70 2 13 4 7 10
5i%t {0.005 ~ 0.074 mm) () 1a 43 41 35 3z 43
Clay (<0.005 am) ts) 20 55 a4 61 61 a7
Unified Soil Classification System sc o CH CH ch CcH
Co.nsistency
Ligquid Limit wy, (%) 30.40 27.53 84.05% 97.80 96,65 79,90
Plastic Limit Wo (%) 17.74 "30.61 33.99 37.64 33.65 33.90
Plasticity Index ip (&) 12.6% 57.94 50.%1 23.1e £3.90 45.00
Jptimum Molsture Content (%) 20.00 37.80 34.80 37.10 35,82 20.95
Ma:cimu;n Dry Density ra. (g/cma) 1.681 §.233 1.318 1.2z¢ 1.244 ¥.206
Cohesion Intercept ' (kq/cmzl 0.2 0.35
angle of Intarnal Fricticn g 300 ge
Initial Void Ratio ep 0.74 1.35
Comprassica Index Ce 0.23 0.26
Scient of Pevmeability ¥ lems)  1.1x107° 9.2x1677 2.2x1077 1.0xa0"C 5.7x1070 7.exis o




Table 3.3.6 CROLOGICAI, INVESTTIGATION AND CONSTRUCTION MATERTAL
SURVEY COMPONENTS FOR KETANDAN DAM

Quantity(sample)
Test Item _ Thin Wall Test pit
(Bridge) _ (Borrow Area)

(I} Soil Test

(1-1) Physicai Properties

(1) Specific gravity test 2 6
(ii Particle size analysis .

(iii) Moisture content test 2 6
{(iv) Unit weight test 2 -
(v) Consistency test p 6

{1-2) Mechanical.Properties

(i) . Compaction test -~ 6
(ii) Permeabiiity test - 6

(iii) Consclidation test

{Disturbed sample) - 3
(Undistﬁrbed sample) 2 -
{iv) Triaxial compression test
{UU : Undisturbed sample) 2 -
(CU : Disturbed sample) - 3
(i1) Rock Test {from boring core) .
. Transbasin
Dam site
Tunnel
(i) Specific gravity and
absorbtion test ' 12 4
(ii) Compression strengﬁh test ' 2

.CONSTRUCTION MATERIAL SURVEY TEST PITTING

AND SAMPLING .
Tt - """No of Test Pitting and
Loaction ] n__ﬂ_k_____§§PfliP§_ o
Earth Borrow Area 6

3,84



Table 3.3.7

SUMMARY OF LABORATORY TEST FOR EARTH MATERIAL
TN KE TANDAN BORROW AREA

KT.1 KT, 2 KT.3 KT.4 K1.5 KT.6
Sampling Depth {m) 2,0-3.600 2,0-3.0 2,0-3.0 2.0-3.0 - -
Natural Moisture Content W (%) 46,32 29.32 52,13 44,75
Specific Gravity Gs z2.78 2,78 2.78 2.7 2.77
Grain Size . '
Maxiﬁum Particle Size {mm}) 100 100 100 100 100 381
Gravel (2 - 76.2 mm) (%) 81 44 86 69 30 24
Sand (0.074 - 2 mm) (%) 9 22 4 7 30 32
$ilt  (0.005 - 0.074 mm) (%) 5 28 6 15 26 27
Clay (< 0.005 mm) (%) 5 6 4 9 i 17
Unified Soil Classification System GC IGC GC GC GC-SC SM
COnsistency
Liguid Limit W (%) 45,00 57.45 79.80 70,60 62.15 67,75
Plastic Limit MW, %) 47.46  33.67 4591  40.87  31.00  35.90
Plasticity Index IP {%) 15.54 23.78 33.89 29.7} 31.15 31.85
Optimum Moisture Content (%) 42.00 - 34,50 49,90 48,70 33,640 39.20
Maximum Dry Density (g/cmB) 1.192 1.292 1.068 1.124 1.275 1.227
Cohesion Intercept c (kg/cmz) 0.6 0.9 0.4 0.4 a.1 0.3
Angle of Internal Friction (' 300 200 390 3ge 230 200
Initie) Yoid Ratia =N
Compression Index T
Coefficient of Permeability K

(em/s)

3.8



Table 3.3.8 REQUIREMENT OF CONSTRUGTION MATERIAL
_ FOR KEDUNGWARAK WEIR
( PROVISIONAL )

Material Quantity (m3)
1. BEarth Material’ ' 6,300
Rock riprap ' 250
3, Masonry ' ' ' 600
4, Coarse aggregate 9,000

Table 3.3.9 PROPDSED DESIGN VALUES OF EMBANKMENT MATERIALS
FOR KEDUNGWARAK WEIR

EBarth Fiiter and Drain Rock
Material - Material . - Material
Specific gravity 2,75 . 2.85 2.60
Dry density (t/u) 1.55 1.70 ©1.80
Wet density (t/m>) 1.85 1.80 1.84
Saturated density (t/m3) 1,95 2.00 2,00
Cohesion (t/m?) 2.0 0 0
. Angle of internal :

friction (°) 32 . 38
Coefficient of 5 3 .

Permeability {cm/s) 5% 10 1 x 10 T x 10°

3.86



Table 3.3.10 . REQUIREMENT OF CONSTRUCTION MATERTALS
: FOR KETANDAN DAM
( PROVISTONAL )

permeability (cm/s) 5 x 107

‘Material . . Quantity ()
t. EBarth Materialj 423,000
2. Filter and Drain Material | 27,000
3. Rock rviprap _ 58,400
4. Coarse aggregate . . 10,700
5; Fine aggregate . ' o : 1,000
Table 3.3.11 PROPOSED DESIGN .VALUES OF EMBANKMENT MATERTALS
FOR KETANDAN DAM
Earth Filter and Drain “Rock
Material Material
 Spécific gravity | 2.75 2.60
.Dryudensity : (t/ms) ' 1.75
Wet density (e 1.60 1.80 1.80
.Saturated_density_ (t/m3) . }.fi _ 2.10 2,15
Cohesion Lo (tlmz) 4.0 ' 0 0
Angle of iﬁternal-_ .
Friction (°) 25 38 - 40
: Coefficient of 5 3
' x 10 ¥ ox 10°

3.87
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Fig. 3.3.5 LOCATION MAP OF TEST PITTING IN
KEDUNGWARAK BORROW AREA V.
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KETANDAN DAM SITE | coosuthare

SHEET NO. 1
TOm
9 0O°

or 2
160.26 m
up -5 -

PROJECT
31TE

DEPTH ELEYATION
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IKCLINATION

LCG FORM-—-B

AYERAGE CORRE
RECOVERY
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]
5
Gy
[=3

DATE
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RGCK TYPE
©oon
FORMATION

COLUMN

SECTION

GESCRIPTIUN

&
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IGROUNDWATERS
LEVEL

CORE
RECOVER]

% |om

Top soll

Sund stone

Sand stons

Sond stone

Sond along

S L [T ]Ii LS AL
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Sond slons

Sand stone

Brown, sondy ailt

o | BT

e Strongly woethered light
: \brown,hluble fractyred
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‘weolhered, friocble ond
fraclure , stalnad jolnk,
brown

(=R ]
©

|

cemented, soft grey,
siginad , joint

Weatherad, fractured waokly _

Waeathered , clayay, rather
soft gray .

Cht

Calcareoue, Hna gralnad,
coensolidated, parlially
fractured with stained
joint and colcite vain, from
18t020m ,bedded madium
graingd
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weolhered, waokly camented,
soft, Irigble soft oimostly
froctured,grey colcareous

cL

T T L L L O ]|111 i» I II T

60.0

Sand stone

Celcareous ,flne groined
lamingtad frioble portiolly
fracturad buf olmostiy
conslidaled compact core
froclured portion (gt 43.8 ~

45.3m, 47.0-.47.Tm,

"4B,7 - 49,0m, 5.8 -620m,

53.3- 65.0m,55.0-570m)
from 55 1o 60m, water
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'lﬂFil‘il and FLEVAEION net In meter -

3,111

1
o

RQb

WATER PRESSURE TEST

LUGEON VALUE

B 8

DEPTH

T e s

T T A P T .

uluﬂ!m.]unr \:ulm.!:r.-;-nnlmu]nu FIPLIVIT: PR ERTL IPOTL NI TS

TSI TIIRAeaAT

r
L

Ladige

A

[
FRISTT CTENTTTAITTN FTPTL

t

i
7]

b kd

'
o

1HEON JT0H

bl bt L

NIPPON KOEI Cco., LID

CONSULTING ENGINEERS, TORYD.



LOG FORM—C™

DRILL LOG

HOLE

SHEET NO._ 2 OF . 2

NQ, B, 1l

DATE.

DEFTH
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ROCK TYPE
on
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LOG FORM—B

DRILL LOG HOLE NO.1B| _ SHEET NO. or o
rrosECT | WIDAS FLOOD CONTROL AND DRA!NAGE PROJECT LEPTH 20 FLEVATION
SITE "BANGLE HEAD WORKS | coormnate IKCLINATION 50° BIELL NG | UD- B
AVERAGE CONE : ; ; ot
LA oy DATE | FROM 10 MMULLED LOGGED | ML F )
z yp 9 o E . N -
wl E 8 | ROCK TYPE | oo _ all | ce WATER PUESSURE TEST =
5 v VERY] RO D
E & z ol . DESCIITHON 5 2 5 HECOVERS| Q LUGEON YALUE &
a g | ronmarron [SECHON o g @
w m o) ey % jem “ 1}
|12 Coarse sand| ' > 3 ° Tult,slity br +Om i U 3
F 2.0 Send _stone] . Weathered, clayey, br ! 3
- T, - | =
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LOG FQRM—B

DRILIL. LOG

HOLE NQ.IB. 2

SHEET NO. __OF
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AVERAGE CORE 1 ; OGGE
HIACE Con DATE  |FROM 0 DRILLER LOGGED | M. F
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LOGC FORM-B {

DRILL LOG HOLE NO.IB.8_ SHEET NO. _ OF
prosecT _ [ WIDAS FLOOD CONTROL AND DRAINAGE PROJECT DECTH | A m | FLEVATION |
SITE BANGLE HEAD WORKS  [roosomare [ - : KCLINATION 90°. DRILL MG UD - 8
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E K = on N DBESCRIPTION o x F@ - LUGEON -YALUE ]
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R D
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DRILIL LOG HOLE NO. I8 6 SHEET NO. oF

LOG FORM—B
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LOG FORM—B

DRILL LOG

HOLE NO.TB,| = SHEET NO. OF .
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DRILL LOG
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L.OG FORM—E

DRILL LOG

HOLE NO. BM, 1

PROJECT WIDAS FLOOD CONTROL AND DRAINAGE PROJECT DEITH 20 m ELEVATION
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