GE3.

. SEISMIC REFRACTION PROSPECTING,
B TRAVEL-TIME CURVE
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GEA.
LOG OF PIT






List of Test Pits

Depth () Location
150 [Sand & gravel at Swat river bed d/s Munda Headwork
i50 |Sand & grave! at Swat river bed d/s Munda Headwork
§50 |Sand & grave! at Swat river bed d/s Munda Headwork
150 |Sand & grave! at Swat river bed d/s Munda Headwork
200 |Sand & grave! at Swat river bed d/s Munda Headwork
500 |Gravel deposit on the left bank hill near Munda Headwork
500 |Gravel deposit on the left bank hill near Munda Headwork
500 |Earth borrow area at Kas Koruna
500 |Earth borrow area at Kas Koruna
500 |Earth borrow area at Kas Koruna
3.00 |Earth borrow area at Kas Koruna
500 |Earth borrow area at Tangi
500 {Earth borrow area at Tangi
250 [Earth borrow area at Tangi
500 [Earth borrow area at West Sadar Garhi
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[=]

1

'U‘U'U'U“?'U'U'O'U
R R

i

TVDVTTD
PNy

§

GE4 - 1




Feasibility Study on Munda Dam Multipuipose Project PitNe. P-1

Sheet Tofl -
LOG OFPIT
Swat river bed .
Project Munda Eocation D/S of Ivworks Co-ordinatres
Gromxl Elevation Top of Reck Eley. Water Table
Dimensionof Pit  1L.5x1.5x1.5m Pate Started 0&Dec /1998 Date Complefed  9/oc/1998
Logged by MEHBOOB/AZEE Contractor
. Sample
Pepth | Lithic S . Laboratory .
@5 (Symbol Pescription of Malerial l%{(.:;g identification Remarks
0 S
0D Sandy Gravel / Cobbles S00kg | -
() 1 Subrounded, clean, hard, wellgraded (GW), soine sample
o - boulders, max. size Xx20 e with 20-25%
- e greyish, fine to medivm sand, The strata is dry
9 - (3 | and loose to medium compact.
L -+ | At Im depthihere is4 cm thick layer of silt/ffine-
Ty ot sund, light brown in colovr and molst. Below this,
=7 . .| thedeposit ks compact-dense and pebbly (5 -
\ 10%).
2

Pit Complcted

‘llll‘ll;!i:|.I|l|[lll|l|]|l:l L,I;illli!n[lli.\,||1\4l|II|IlHi|;lnlllerlHll

GE4 -2



Feasibility Study on Munda Dan Multipurpose Project PitNo. -2
Sheet Tofl

LOG OF PIT
Swat viver bed
Project Munda Location __ IS of Hiworks Co-ordinafies
Ground Elevation Top of Rock Elev. Watar Table
Dimensonof Pit  1.3x14x1.5m _ Date Starfed 09/Dec/1998 Date Completed _10/Dec/1998
Logged by AZEEMAIEHBOO _ Contractor )
Depth | 1.ithic Description of Material or | Laboratory Remarks
M) [Symbol viption obiMateria o identification anar
testing
o1 (" * *[Sandy Gravel/ Cobbles / Boulders S00kg
= 0 "M ostiy subrouided, clean, havd, well graded, sample
— . o, - "imax, size 42x34 em, with fine-medium, greyish 15
O . (D |-20% sand,
p o » | The strata is loose to medium compact and dry to
) ~—, . [slightly moist in the lower part.
.<>_| O )

Pit Completed

wI]JI\Lllllt;ii\;,:lll]lwl |ii||li‘
¥

|EIII‘!1HI.‘I:

|.|IJII:III|IIII;E:
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Feasibility Study on Munda Dam Multipmrpose Project

PitNo.P-3
Sheet 1of 1

1.OG OF P11
Swat river bed
Iroject Munda Location  D/S of Hivworks Co-ordinativs .
Ground Elevation Top of Rock Elev. WaterTable
Dimenston of Pit  14x1L.dx1.5m Date Started 09/Dec/1998 Date Completed  10/Dec/I998
Logged by MEIIBOOB/AZEE N Contractor
. Sample
Depth | Lithic - . Laboratory "
aD |Symbol Description of Material f?r identification Remarks
testing
o1 ==+ |Silty Sand (SM)
[ - - __JBrownish, line, loose and dry having organic
—— / miatters (grass roots)
‘[Sandy Gravel/ Cobbles 500 kg
Subrounded, clean, hard, well praded, some sample

~a
\:1||1l|||1||i||
[ I

boulders max. size 31x26 cin along with 20-25%
brownish, fine o medium sand,

* IThe sfrata is loose fo slightly compact in the lower

part and dry.

Pit Completed

®

GEd - 4



Feasibility Study on Munda Dam Multipurpose Project

L.OG OF PIT

Swalriver bedd

PitNo.I’-4
Sheet Lof1

Project Munda _Location __ /S of Ifworks Co-ondinafres

Ground Elevation __Top of Rock Elev. Water Table

Dimensfonof Pit  12x1.3xL.5m Date Started 10/ /1998 Date Completed 1 1/Ixe/1998

Logped by MEHBOOB/AZER Confractor

Bepth | Lithic Descrintion of Material Sa:-n[.)lc Laboratory Remarks
(M) [Symbol cription ol nviatena !tsl(i)lllg identification emar

Silty Sand (SM)
Light brown, loose, dry with moderate amount of
grass roofs.

|

Sandy Gravel / Cobbles

Generally Subrounded, hard, clean, medium to
coarse, with 20-25% greyish, fine to medium
grained sund. Strala is loose-slightly compact

and dry.

Sand

Greyish, fine to medivm grained, loose to
medium compact and slightly motst with some
coarse gravels/ cobbles,

1JIIII{HI:F\I;JLIII|||\

4{1H:!l.|l|llnl|i:

IiJlIIIII|l.|ﬁ{[

Pit Completed

GE4 -5




Feasibility Study on Munda D Multipmpose Project PitNo.P>-5

Sheet 10f1
LOG OF PIT
. Swat river bed

Mroject Munda [.ocation D/S of /works Co-ordinaties
Ground Elevation __Top of Rock Elev. Water Table
Dimenslon of Pit - 13x1.4x1.5m Date Started _10vDee /1998 Date Completed | 1/Dec/1998
Logped by MEHBOOB/AZEE Contraclor

Depth | Lithic Descrintlon of Materdal Smfm?k Laboratory R Ks

(D {Symbol Hipton ot faterta - ' | identification cmar
testing

- 2% ([Sandy Gravel/ Cobbles 500 kg

- T ‘o Subroimded-rounded, hard, clearn, poorly sample

— ey + |graded, rare houlders mav. size 36x26 ¢ with

< 5 [ine-medium grained, brovwnish grey sand
2170 [(approx. 20%).

[ - e

- - [Mlcaceous Sand 45 kg
s . Brownish grey, fine to medium grained, slightly | sample
- =77 Imoist, '

[~ Pit Completed

ll||1|||||lil|

I;:IILII‘.‘HIIFHMLliuiulllluiw

GE4 -0



Feasibility Study on Munda Dam Multipinpose Project PitNe.P-6
Sheet Lof |

LOG OF PIT
Near Munda Kili
Project Dlunda ~Location _NE of Munda HAWY Co-ordinaties L
Ground Elevation Top of Rock Eley. VWater Table
Dimensionof Pit 20x2.0x50m  DateStarted 12Mec/1998 Date Complefed _14/Mec /1998
Logged by MEHBOOB/AZEE Contractor o
_— Sample ,
Dz\p;;‘ SI\;?;:;I Bescription of Mateidal for ldﬁ:ﬁﬁgﬁ Reimarks
N testing
0 — Y - . T
- 2. (Sandy Gravel/ Cobbles (GY)
[~ T s O - {Maostly subrounded, flaf, medium hard to hard,
[~ 4.0 slightly dirty, well graded, with senie boulders
- . [ax. size 30x20 cm, weathered at places, having
o ¢ © [light brown, approx. 30-35% fine sand, varying
- -70 . [amount of non-plastic fincs.
[~ D [Thestrata is dry and medium compact fo
[ 77" leompact.
B Rt
= ¢
i Qe
- o
S PR
3 e,
n ¢ -0
— O
g L= Sty Sand (SM)
E _°_ALight gwey, fine grained, medinum dense, 15-20 %
= // non-plastié fines.
£
[~ Pit Completed
61—
7

- GE4 -7



Feasibility Study on Munda Dam Multipmpose Project

Puoject

Munda

LOG OF PIT

Near Munda Kali
Location  NE of Munda HAWY

Ground Efevation
Dimension of Pit

PitNo. P-7

Co-ordinafres _

fop of Rock Elev,

Water Table

1.5x1.5%.5.0m Date Starled 1 ¥Dec /1998

Sheet 10f1

Date Completed | 3/Dec /1998

Logped by MEHBOOB/AZEE Contiactor
N I Sample : , .
D&\p[')h SI;:::II:;I Description of Maferial for idlé?ll,i%i?:l?;l)] Remarks
y festing

- — 500 k

F | O | sanay Grave/ Cobbis (GW) cample

[ b Subrounded, slightly dirty, medivm hagd to hard,

9 - O soitie boulders, nax, size 33x28 cm, weathered at

- . .j Places, with light brown, approx. 30% fine sand,

L (‘\J ° liftle silt.

[~ . | The strata is dry, medium compact-compact.

- O |Upper X040 cim contains grass roofs.

| O

. Rta

|~ RN

- O

[ O

S Y.

il Ta. -

S R

— |y e

S e

S

[~ A4

- (SR

[~ Pit Completed

GE4 -8
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Feasibility Study on Munda Dam Mullipurpose Project PitNo. P-8
, Sheet Fofl

LOG OF PIT
Project Munda Location Kas Kornna Co-ordinaires -
Ground Elevation Top of Rock Elev. Water Table L
Dimensionof Pit  1.3x1.6x5.0m __ DateStarted §5Dec/1998 Date Completed _[7/Tec/1998
Loggeed by MEHBOOB/AZEE Contractor -
. - Sample At
D(th;)h Sil::[ltlu};l Description of Material fov idﬁ:ﬁ':;:?;; Reinarks
testing
oL YRR
- < ' ~Silty Sandy Gravel (G} 50 kg
- R "| Subrounded, elongated arxl flat (oo, dirty, hard, |sample
- ﬂ fesy cobbles, max. size 18x10 ¢m, some fine sand
- | 7" | and silt (30 to 35%), litile or no clay.
11 777 .: | The depositis dry, medium compact to compact
— g-{-\—:'- with slight weathering effects.
- <
= D
< 2% o .
- B . O
a Ry
- & (0
B R P
) = R
- i
- NI )
- <
- L7 (Silty Sand (SM) S0kg
— © - {Light brownish grey, fine, some specks of silt, sample
4 /,slightl_v mokst in the bottom, slightly dense.
B S A
sE
— Pit Compleled
6l—
7—

GE4 -9



Feasibility Study on Munda Dam Multipuirpose Project PitNo. P-8
: Sheet 10l1

LOG OF PIT

Project Munda Location _Kas Koruna _Co-ordinatres
Ground Elevation Top of Rock Eley. ‘Water Table
Dimension of Pit  13x1.6x5.0mn Date Started 15Mec/1998 Date Completed  17/MDec/1998
Logged by MEHBOOB/AZEE _ Confraclor

Sample
Description of Material for
testing

Depth | Lithic

Laboratory
(VD |Symbol Remarks

identification

l—Gi
.

Silty Sandy Gravel {G\Y) SO kg
.~ | Subrounded, elongated and ffat too, dirty, hard, |sample
few cobbles, max. size 18x10 emy, somie fine sand
and silt (30 to 35%), liftle or po clay.

The deposit is dry, medium compact to cotnpact
Ao, with slight weathering effects.

A
o

o

p
A S

750
T

Q

Silty Sand (SM) S0kg
Light brownish grey, fine, some specks of sill, sample
islightly moist in the boitom, slightly dense,

\ILHL \\l]‘,l:-‘.lliL[I]il|[I:II{L].JIIIIl
1

Pit Completed

=Y
\gl.lh.ll‘L&Hll;».lllmiﬂﬂl;.l]‘.
] ]

GE4 - 10



Feasibility Study on Munda Dam Multipurpose Project PitNo. P-9
Sheet 1of |

LOG Or PIT
Project Munda Location  Kas Koruna Co-ordinatres
Ground Elevation Top of Rock Elev. Watcr Table
Dimension of Pit [.2x1.3x5.0m Date Started |7/ec /1998 Date Completed 2MDec /1998
Logged by MEIBOOB/AZEE . Contractor
- Sample
Depth | Lithic s . " Laboratory
@D |Symbol Pescription of Malerial ﬁ_Jl identification Remarks
testing
Silty Clay with Gravel 50kg

Subrounded, medium to coarse, dirty gravels, sample
greyish, loose to firm, dry silty clay, small rools at
places.

Silty Clay f Clayey Silt

Brownish, no or peorly stralified, dry to stightly
moist, slightly plastic, firm to stiff, having low fo
medium dry strength.

li.'llnylai

S0kg
sample

R
!

At d.d m (o 4.6 m depth, yellowisl, very stiff band
of clay.

Pit Completed

lilli|iilill|l|h|:w|$HI11I(I lellis:iWlli‘t\ll|\wi:i
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Feasihility Study on Munda Dam Multipuipose Projeet

Pit No.P- 10
Sheet 1of 1

1.OG OF PIT
Project Munda Location _Kas Koruna Co-ordinafies o
Ground Elevation "Top of Rock Elev. ) Water Tabte
Dimension of it 1.5x1.5x5.0m Date Starfed 16/Dec/1998 Date Completed  (%/Dhve/1998
Logged by MEHBOOB/AZEE B Contractor
. Sample
Depth | Lithic . . Laboratory
G\p!) Symbol Description of Material ﬁ_)r jdentifi caﬁonjl Remarks
testing
- - ISilty sand / Sandy Silt (SMAIL) 50kg
- . |Greyish brown in colour, firm-dense, low dry sainple
—- / strength, small amounts of grass roots, slightly
/ moist.
- Silt , SO0kg
- Light brown in colour, stiff to very stilf, stightly sample

|||4|||:|‘.51:L‘»ll|ll|tl

AR AN A A

i I

moist, low dry strength, pootly to well stratified,
little or no clay, non-plastic,

iuii\!:w&whl.. T
. j !

ARRERRL

Pit Completed

GE4 - 12




Feasibility Study en Munda Dam Multipurpose Project PitNo.P- 11

Sheet 1of §
LOG OFPIT
Project Munda . Location __Kas Koruna Co-ordinafres
Ground Elevation ~ Topof RockElev. Water Table
Dimensionof Pit  £5xL.5x3.0m Date Started _16/Dec /1998 ___Date Complefed  24/Dec/1998
Logged by MEIBOOBAZEE Contractor
- Sample
Depth | Lithic e . i Laboratory
O |Symbeol Description of Maleyial fc_)l identification Remarks
festing
o
n Silty Clay / Clayey Silt S0kg
. Light brown, dry fo slightly moist, firm to stiff, sample
- with 15 - 20 cm thick alternating bands of
i yellowish hrown, very sfiff clay, poorly stratified.
1t
R Clay stone SOkg
2 Yellowish, brown, hard and indurated. sample
3k
- Pit Completed
4
s
_ 61—
7
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Feasibility Study on Munda Dam Multipurpose Project Pit No.P-12
Sheet 10of 1

LOG OFPIT
Saro-station Killj
Project Munda Location  (Around'Tangh) Co-ordinatres
Ground Elevatich ___'TopolRock Elev. o Water Table
Dimensionof Pit  L5x1.5x5.0m Date Started [9/Dec /1998 Date Completed 24MeeN§
Logped by MEBBOOB/AZEE Conlractor
. Sample
Depth | Lithic - faa i Laboratory i
A iSymbol Description of Material [%E[i):] ; tdontification Remarks
(O * |8ty Clayey Gravels ~ {s0kg B
+ () | Subrounded, fine to coarse, dirty gravels, few sample
" o - jcobbles.max.size of cobbles 13x 20 am with
-+ jreddish colour silly clay, little sand (fiens
O - [} | percentage 35 - 40 %)
* | Deposit is moist and compact.
[ T
0 O |Sitty Sandy Gravels 50kg
. |Subrounded, well graded hard gravels with sample %

- greyish fine to medivm silty sand, (20 - 25 %),
< *{some cobbles {max. 10x11 cm).

. (7| Cobbles size max. 19x11 cm.

_ | Depanit is compact and slightly moist.

:L'Li|IkLLii]i\l:llill\.\ill Illl‘[lw‘iiilll

Pit Completed

n.&l‘I:wl!ul]llil.lchElHL Ll.rll
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Feasibility Study on Munda Dam Multipmipose Project PitNo.P- 13
Sheet 1ol 1

LLOG OF PIT
Saro-station Killi
Project Munda Location _(Around ‘Fangi) Co-ordinafres
Ground Elevation Top of Rock Elev, Water Table )
Dimensionof Pit  14xL4x5.0m Date Started 19Mec/1998 Date Completed 2¥Dee/1998
Logeed by MEHBOOB/AZEE Contractor
Depth | Lithic Besctintion of Material S“‘["“_’k Laboratory Remarks
O\ [Symbel viption of hiateria O identification emar
festing
0 - —_—
Silly Sandy Gravel S0 kg
Subrounded, hard, dirty, well gruded gravels with | sample
20-30% reddish brown, fine silty sond, trace clay,
rare cobbles, max. size 14x9 e,
! "I'he deposit is stightly imoist and compact, within

top layer grass rools are common.

Silty Clay : . S0 kg
Light redeish brow, little or no fine sand, slightly sample
plastic, moist, having medium dry strength.

L
aYnI[Inx[IillIinH![[xl:‘:Ill IIIIiLHii‘Ji:IIIIIL

T
1

Pit Complefed

I[EH]FM-
|

IR R

!:Iliwlui
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Feasibility Study on Munda Dam Multipurpose Project PitNo.P- 14
Sheet ol

LOG OFPIT
Sholcla Vitlage
Projeet Munda Location {Around Tangl) Co-ordinalres -
Ground Elevation Top of Rock Fley. Water Table 22m
Dimensionof Pit  12x14x2.5m Date Started 20/Dec/1998 Date Completed  2¥Dec /1998
Logeed by MEUBOOB/AZEE Contractor L
Bepth | Lithic Descrintion of Material Sa}n].ﬁe Laboratory R s
(D |Symbol cscription ot fatena o identification cinar
testing
o - —_— |
- Silty Clay 50kg
- Reddish, molst to wet, G, medium plastic, sample
- few plant roots ave present within top 45 em
~ layer:
- Sand S0kg
__ Reddish, fine to medium, litile non-plastic fines, | sample %
= cw wet, loose, contains grass roots, slightly plastic,
B A
[ - it Completed

GE4 - 16



Feasibility Study on Munda Dam Multipurpose Project Pit No.I’- 15
Sheet 1of1

LOG OF PIT
Project Munda Location _West Sadar Ghavi Co-ordinalres L
Ground Elevation Top of Rock Elev. Water Table
Dimersion of Pit  12x14x50m _ Date Started 23Dec/1998 ___ Date Completed 26Mec /1998
Logged by MEHBOOB/AZEE Contractor
. - Sample ,
D(‘!\p[t)h ql‘#'l‘“)zl Descripiion of Maferial for i dl;f‘::ﬁgﬁ:fl Remarks
i festing
i SH S0k
- ..==%" | Silty Clay 7 Clayey Silt N g‘
— ] Light brown, slightly moist, firm (o stiff, slightly sample
- / plastic, low to medium dry strength
.
2
B /
e B
[ ‘(> -iSandy Gravels/ Cobbles
[~ -0 Subrounded, hard, clean gravels with cobbles,
— s - |max.size 1559 cmy, some weathered to sof,
— & " n lgreyish, fine to medivm sand (approx 10%),
4 - f). fraces of silk.
[ . . |The deposit is dry and compact.
- T [Boulders max. size 29x 14 em enceuntered below
- © e |40 mdepth.
- O .
5| Y
- Pit Completed
61—
71—
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| GE5.
| LABORATORY TEST DATA



LABORATORY TEST ON EARTH CORE MATERIAL

Samples

Particle size analysis by sieve and hydrometer (ASTM D422) 18

Liquid limit, plastic limit, plastic index (ASTM D431) 18

Specific gravity of soil (ASTM D854) 15

Natural water content of soil (ASTM D4959) 18

Proctor compaction test (ASTM D698) 15

Permeability test of compacted soil (USBR E-13) 5

Triaxial compression, UU  (ASTM D2850) 5

Triaxial compression, CU with pore pressure observation (ASTM D4767) 5

& Dispersive characteristics (ASTM D4221) 3

GE5 -1
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HOTES: ] - . o
"1, Haximun particle size vsed 0.0 mn Container astw
L ) Type of rammer  2.5kg | Height of deop 305 =n
Standard ASTM 0“698"91 Ho. of layers 3 Blows per.layer 56
3 .- ) Particle Density 2.68 ASSUMED
s Method C - Waterial >37.5am O%  Material >20mn OX
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MOTES: _ ]
1. Maximyn particle size used 0.0 mn _l:‘pntainer 0698/C
Type of ramngr 2.5kg (Height of arop 300 em
No. of layers 3 Blows per layer 55 |
Particle Density 2.66 ASSUMED _
Haterial >37.5nm .-0%  Material >20mm OX% g}‘
2.0 T T (] T ¥ ¥ T 1 T ¥ T T T T v 4 ¥ T —T
. ¥
I 2
Taagted by: Checﬁ2§ by Approved byt
B L /7 1ds
: F0; eMTL
1.8} 4
)
=
.
(=
x
= 1.6}
o .
=z
wr
(=]
>
o
fo=)
1.4p _—
o
f2b——— b e T 1 . YN E S R

e b dx
) _ io:0, ! i
HOISTURE CONTENT (X} T v

Maxinum-dry density 1,689, e

o

lﬂDtil’!Ull-:l\Oi‘Sth"E content 13.5%,.- y

Compaction Test

DENSITY/MDISTURE CONTENT CURVE

. | Borenole No. PIT-8/2  “Ocpth 0.00 - 0.00 ¥
Semple No. DS/48538/A° Oate 11/04/99

CENTRAL MATERIAL

Client JICA Lot No.

EARTH EMBANKMENT

Fig.

Location

26

TESTING LABORATORY.

GES - 22



)

———

]

HOTES: o L . B
t Maxieyn particle size used 0.0 ra  Container ASTH .

Type of rammer 2.5kK¢ 7 Height of drop N5 mm
fgel . . - : -
“Birdpntard AST™  -D-698-91 No. of layers 3 Blows per layer 56

P particle Density 2.68 ASSUMED
Method C Material >37.5nm 0%  Haterial >20en  0X
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HOTES: ) -
1. Maxirue particle size vsed 0.0 nm ~|:o_n4{_aimer' ASTH
Type of rammer 2.5kg | Heaght of drop 305 ma
No. of Jayers 3 Blows per layer 56
Particle Density 2.68 ASSUMED
2.4 Eater'ial »>37.5an 0N Material »>20mn ox. ]
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DENSITY/MO‘I_STUREV CONTENT CURVE Sanple No. DS/QI.A'- Oate 03/01/99
CENTRAL MATERIAL Client JICA . fLoc Ho. Flg
TEST ING ‘LABORATORY . [rocation Munda Dam Project 28
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NOTES L
1. Maxinun particle size used 0.0 &n Container ASTH .
Type of rapeer 2.5g | Height of drop 305 mm
i No. of laversH 3 Blous per layer 56
Particle Density 2. 68 ASSUMED
2.0 — e Matemal >3? 5:m DV. Hatemal >20mn Ot
\ \ T T
v\ \
- . \ \ \ Teated by! Qdync\
v : e
\ \ \ o
\ \ \ Checked byt /77D
\ \ \
| VoA ﬂf.
- \ \ \ Approved by: fryy 7 Vﬁ?
| v NN P-D; LMTL
\ \ \ o
\ \ \
\ \ N\
\ \ \ AN
RN
- N\ AN N\
g N\ N N
2 \ N\
Z1.6f LN\ \\-
2 * AN ,
g N
R\ N
\ N\
\ N
N\
- N\
AN
\\-
1.4} _
,‘152-""I;"-r""w""' -._.210......."--._..3.0.
_ A mg/m3 HOISTURE CONTEMT (%) :
| vaxisum dry gensity +. 4 - :H "3} Optieun Roisture content 1%
Compaction Test " | sorenole No. PIT-10/1  Oeptn 0.00 - 0.00 M
DENSITY/MDISTUHE_CONTENT CURVE Sample Hp. DS/§5538/A Oate 12/01/99
CENTRAL MATERIAL Client JICA . freewfFig.
TESTING- LABORATDRY . jLocation Munda Dam Project 29 |
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HOTES: ' B
1. Maximum particle size used 6.0 mn | Container ASTH ]
o Type of rammer  2.5kg | Heignt of drop 305 om
No. of layers 3 Blows per layer 58
. Particle Density 2.68 ASSUMED
Material »37.5ma 0%  Material >20mn 0%
2 [ e ey ey s S it P el EL B
\ \
\ \ \ —
\ \ \ Tested by: =< é
b r
\ \ \ ' . b
- i
\ \ \ Checked by: /7_)
v ooV _
vOoON N )
VoA N Vg, 1ot
\ \ Approved by: —
1.8 \ PP, ML
o)
E
h
£
=16}
)
=
=1
>
[« o}
Lo ]
1.4} .
PSR RPN Gt e e . . . .
N i0 I 26 ' 30

1,67 mg/m3

HOISTURE COMTEME (X}

Maxisum dry density °

-,

|Oﬁtinun roisture content '

6%

Compaction Test

DENSITY/MDISTURE- CONTENT CURVE-

Borenole No. PIT-10/2

Oepth 0,00 - 0.00 M

Sample No.  0S5/15538/A Date 12/01/99
CENTRAL MATERIAL  [euem JTCA toc to. | £
TEST ING . LABDRATORY . Locati_on Munda Dam froject 30
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g = A

ORY-OENSITY (Mg/md!

Sy f
o e et
I [rotes - - . , B . _ ]
- { Maximum particle size used 0.0 mm Container CASTH B
3 | Type of ramsee 2.5kg Height of orop 305 mu
' | Pit-1l Sample-1 4o of layers 3 Blows per layer 56 |
) L; o Particle Density 2.69 MEASURED
Material >37.5an 0%  Material >20mn 0%
1,6F—— ~—— — 1 e T T
‘.‘ s
I
’ ’J Tested by 574"“ N
‘ e
féﬂ/ l . ‘
A Checked by
Al v I
1

Approved by: A;‘fw ot ]

'R_ [.2- ]
1
H
i
- s 3 .
d1.9f
!
1
. 1 1
i
i
1
1
]
i
i
n.y8%- x 1 PP U EE S S W S P S S S Y i . |. SN U IR IR S P

10 2u
WOISTURE confent (X}

Ivaximum

dgry density

1,043

IOptimun moisture content

compaction Test

Rorphole No. 19538

Gepth 0.9G - 2 Q0 W

DENSTITY/MOISTURE CONTENT CURVE ) Ganple No. OS/PIT/11/A Date 10/02/83 :
. p—- - ___-_17-.___._'_4. - — e A
CENTRAL MATERIAL €lient JIGA - Loz KO- 1]- 3113 .

[ TESTING .L ABORATORY _|tocatin
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NOTES: . 3 o B
f. Maximum particle size used 0.0 om Containgr ASTH
ype of rammer 2.5kg {Height of drop 305 on
Pit 11/2 Ho. of layers 3 Blows per lﬂer 56
' " | Particle Density 2.69 MEASURED
Material »>37.5nn 0%  Material >20mn O
2.0 p— S S — , ey e
[ 3 \ \
\ \ \ Tagtad bylc:::7‘¢77\—lﬁ
\ \ , >
v N x
A\ \ \ Chacked byt /7)
v\ N
N brg nte
\ \ \ Approvad byt Y
'8 \ N\ pp: CMIL
g
£
Z1.6F
5
g
1.4f §
i.2 I ’:) 1 -2:).- PP T .-.313.
MOISTURE COMTENT (X)
Haxikum dry density . . 1.69  Joptisun morsture conteat 19%
Compaction Test Borehole No. 15538 Depth 0.00 - 0.00 ¥
DENSITY/MOISTURE CONTENT CURVE Sample No. 0S/PIT/3i/A Date 130/02/99
CENTRAL MATERIAL  [cnen  JICA .. _ ETATY
TESTING LABORATORY . |totation Munda Dam Project 32
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NOTES:
{. Haxioum particle size used 0.0 ma Containgr ASTH ]
[ype of rasmpr  2.5kg Height of drop 305 mn
g ] &
Pit 12/1 No. of layers 3 Blows per layer 5
Particle Oeasity 2.67 MEASURED L
Material >37.5nn 0X  Material >20mm  O)
2.4 e s et DR A e
iy {
Tested by; 047?1 v
, .
e
Checked by: /73 A
45 ad,
' Approved by: foy s
PP, MY
2.2
.
™
& ~
.
[=
E
: 20 B e
b
=
w
(=)
ax
[}
1.8} ) i
[ B -
[] .! 1 L L a -

1.6 X ] " L, ) s 2 N L |

50

L 1 2
10.0
HOTSTURE CONTENT (X}

Maximum ory density 2,077 m‘g/mj

j Optinun moisture content 11. 65

Compaction Test

Borenole No. PIT-12/1

Oepth 0.00 - .00 M

DENSITY/MOLSTURE CONTENT CURVE Sample Ho. DS/15938/A Date 26/01/89
CENTRAL MATERIAL client JIca 7 Lot No. F]g
TESTING LABORATORY . [tocation Munda Dam Project 53
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NOTES:
1 Maxanyn particle size used 0.0 ma Container ASTY
Type of rammer 2.5kg | Height of orop 305 v
Pit 12/2 No of layers 3 Blaws per layer S
- Partacle Density 2.75 MEASURED .
2 A ] Matet:ia]l >'37.'5m'1 gx . H'ate.rz.zl 320:1«.'01 ]
v Tested by; c%""t‘
I Soo —
. Checked by: 77+
. Aruvedb':dj'-—’w'h'
pp y PD; LML
2.2 J
. i
E
s L
=201
[42] ) -
=
&
&
3 6
1.8} X
1.6 s ' = . xI X, L " —L—EJO n . .._1 —_ L _ & '1_[;]:5 SO TN L L . a .,l_s_],.ﬁ_,_ ., L.-.L _i
~ MOISTURZ CONTEHT (%) i
Maxirua dry density ’E.ﬁgti_lﬁﬁﬁp Igg_l_inum moisture content = . s 1Us 7R T T T
compaction Test Peorenale No. PLI-1272  0zpth 0.00 - 0.00
BENS1TY/MOTSTURE CONTENT CURYE Sanple No.  05/15538/A Date 26/01/5%9 :
(T J ¥ - —— e
CENTRAL MATERTIAL Crient | JICA - toc Ho-tE j4) . i
TESTING LABORATORY [tecation  Munda Dam Project S T
—— ]
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NOTES:
1. Maxieun particle size used 0.0 mn Container - = ASIK N
- Pit 13/4 Type of rasrer 2.5kg | Height of drop 305 mn
. No of layers 3 Blows per layer Sb
Particle Density 2.69 WEASURED
Haterial »>37.5ma 0%  HMatecial >20ma 0%
P . St T SRT R T TR VUIPNCEUS e RSN et e St
) Tested by: C74~—nx 14
. ' A
) [ Checked byi /73
Approved by: e
pp Yy PP LML
2.2} i
7
7
I 4
- £ - :
/
-# . .
m
=
~~
_ o 1
Z
c2.af
&
- 8
E L)
@ i
1.8t
.
. 1.6 —* * 1 . = L ] L 5.'0 T} . ] E Loed x llol.lo_x__;.ag._J__L__._n._J____a_?El:.o__‘.__;._;_;_'
HOISTURE COHTENT (%) |
> - — —- - —— ]
Maximum dry density .?-Jij"ng_J_D_plinum moisture content - - 10,72% i
' Compaction Test Borehole No. PEI-i3/1  Depth 0.00 - 0.00 ¥ :
DENSITY/MOISTURE CONTENT CURVE Sarpie Ho.  DS/15538/k Qate 26/C31/99 i
-  |CENTRAL MATERTAL Citeat  JICA et [F1g. ]
@ TESTING LABORATORY Locatijon Munda Dam Project 35 |
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1. Haxirum particle size used 0.0 om Contatner ~ ast W
: Type of rammer 2.5kg | Height of drop 305 an |
Pit 13/2 Ho. of layers 3 Blows per layer 56
Particle Density 2.69 WEASURED N
Material »37.5an 0%  Material >20mm 0%
b L e e e E Eummn e et it Sy It B S I | B T T T ATy
\
\ \ \r ' Tested by: ,—>San L_t
VoD -
\ \ \\ Ao
\\ \\ \ Checked by: ﬂ)
voN D -
\ N Jg.; i
\ Approved by: -
1.8F \ \ pP; (MTL
2
£
~ 16l
2
a
&
]
. ‘.\
\\
j.dfF
19..1L1....|.._.L..;_.l....l....l.+_._.
= 10 + 20 30
MOISTURE COHTENT iX)
o 169 g /o T - =1
Maxyeum dry density s mg /ms { Optasun merstuee tontent 17.7% _ ]
Compaction Test Borshole No. PLT-13/2  Depth 0.00 - 0.00 W
DENSITY/MOISTURE CONTENT CURVE Sample No. 0S/15538/A Date 25/01/98
CENTRAL MATERIAL €hient . JICA toc Mo i g
TESTING LABOBATORY .|tecation  Munda Dam ProJject 36
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DENSTTY/MOISTURE CONTENT EURVE [sorvie v, 0s/tssan/h 0ate 25/01/59

TESTING L.ABORATORY .|iscstin  Munda Dam Project

GES5 - 33

CENTRAL. MATERTAL Chisnt JICA — ”;T[T:_ja_.______;

NOTES: _

1. Mariaun particle size used 0.0 mm  Contaner ASTH . .
- Type of rarzer 2.5kg | Height of drop 303 mm |
Pit 14/4 No of layers 3 Bloxs per layer 56 _|
Particle Nensity 2.68 MEASURED __1

- Materjal >37.9sn 0% Material >20mm 0%
) T —— ———— SSSREENEII. Bipteutaitth.Su v —— g et —
i
i

Tested byl{_,?/ﬁ'}v\ (s
L 4 . -
I
Chacked bys /7~

P

- " .'__._,__o-—-"—'—'
2.2 . Approved by: Zb‘ﬁv '
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i N 1
1.6} l
!
i
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i |
I
A i
!
\ i
1
!
!
| . _ ;

e b + x : N S b 3 . s M L . g

{.6 L : 16 - L 210 \ A —t 3:} -4
VOISTURE COMIENT (X} |
_Haximun dry dénsity '1,4'5.:]:['mg/m;-E);t—ﬁjﬂm—u;s_t:r-;..:7|-:ntent '___'_—'"—'-73.5% __——[
Compaction Test rﬁlol‘r:nole Ko. BIl-13/%  QOentn 0.00 - 0.00 ¥ 1

S S——————— )



NDTES: - o B - -
i. Maxieum particle size used 0.0 an | Contarner ASTH .
’ Iype of raumer 2 9xg Height of drop 305 FR |
Pit 11‘/2 4 No. of layers 3 Siows per lavef‘__SE B
‘I Particle Density 2.70 MEASURED
Material >37.5an 0% Material >20rm  0X%
2.4 — 1] ~— T v T T v 3 T r x - ¥ v T
' Tested by <:7L"7”'£‘
b
Checkad by: /7D
5 ol Approved by A’}Al’ -]
) P4 (1L
0X ayr voids
S
— i
(2 %
= '
S Y
Z 2.0t '
2
1.8¢
\\
\\
N
[ S W ST U S N S T ) i P PO P | . L . 2 Il PR A -
'8 lb 1 l 20 310
. MOISTURE COMTENT (X}
—_ =z —_
Maxinuym dry density '1_:95 mg/m"_ Iﬂplinun noisture content Tk _
Compaction Test Borehole No. PIT-14/2  Oepth 0.00 - 0.00 H-
"|DENSITY/MDISTURE CONTENT CURVE Semple No.  05/13538/A Oate 25/01/99
CENTRAL MATERIAL Client JICA Loc Ho- 13,
TESTING LABORATORY . |vrocstion M‘mda Dam Project 38

GES5 - 34 : B -



d GES - 35

KOIES: ]
1. Maxioun particle size vsed 0.0 mm Container ASTH ) ]
. Type of ramer_e.ﬁkg Height of drop 309 e |
Pit 15/1 No. of layers 3 Blows per layer 56
Particle Density 2.67 HEASUHEDL
Materjal >37.5mm 0X Material >20an 0%
2.4 y " NSNS R ahhli it b ke
Tested by: ,_7'4”"&
[ Av
Checked by: /72
Approved by: ﬂbﬁ" —
PP p.p; cMTE
L
2.2r
i
0% air veids
o . 5%
ox \ \
5 \ \
E AR A
N AN
E 2.0 \ \ \
& o\ \ \
% A
1.8¢
1.6....l....l|0....{l.ﬁ,_ﬁ..jj'j_k._...|....354 4
KOISTURE COHTENT 1Y) t
Maxirun ory density 1o838-Mmg/m” | Oplicum noisture content ~ SR T
Compaction Test Eorehole Mo. PIT-§5/1  Depth 0.00 - 0.00 M
DENSITY/MOISTURE CONTENT CURVE Sacple Ho.  DS/{5538/A Date 25/01/99
CENTRAL MATERIAL Chient JICA Lo Wo. | 4 g
TESTING _LABORATORY . |vocation Munda Dam Project 39 |
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JoD. MUNDA OAM PROJECT

'r1ax1al Unlrained Shear

BoreHole: PIT 9  Sample: SAMILE 2/UUDepth: -

Shear Steess v Normgl Stress

200— S T T :
0} [ E 96'&: 56
CL | — .
2
— Phy’ |=0 deg

160 o =
n
Ln 1
i} . — % U PR, N PR S SN JN SRR ]
[
AL
w

120 — —— -
&
[1n]
2 IS R s s g . S = A1 L =

-~ |
o ’/,,/ ////,,/ ///,»\\\\\~\\\‘
” /// « /// AN TN
A V4. N A N
‘.\ A
AN eV NAEA
40 N A\ 1 \
{1/ 1 J A \
40 80 120 160 200 240 230
Normal Stress ( kPa )

Reference A = C

Initial B value Q.02 0.0} 0.03

Final B value 1.19 0.96 1.13

At Start of Shear

Pore Pressure kP& 650 515 550

Effective stress ¥ Pa 50.0 100.0 150.0

Loading rate mm/min D.0671% 0.0660 0.0660

Failure criteri1a acppted. Max deviator stress

At Failure

Bulk density Mg/cum 2.503 2.395 2.365

Moisture content % 30.9 31.3 28.3

Dry density Mg/cum 1.911 1.824 1.843

Pore pressure KPa 694.7 669.4 634.0

Oeviator stress ’ kPa i6%.6 1856.0 169.5

Major principle eff. stress kPa 204.1 230.6 263.5

Minor principle eff. stress ¥Pa 14.5 15.6 74.0

Stress ratio 14.1 5.1 3.6

strain X 14.23 15.35 i5.50

Correction factors

Si0e0rain kPa 0.0 0.0 0.0

Membrane kPa 0.8 2.0 i.9

CENTRAL MATERIAL TESTING LAB. a

’}4&.‘[’"/ILJI.
Tested
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Job: - MUNDA DAM PROJECT 1t 152161 UnOrained Shear |
BoreHole: PIT 9  Ssmple: SAMPLE 2/UU Depth: =
. 200 Devaiator Stress v Axial Etr:‘*am -
ég R m_n__;ﬂ;’b»:’f:Ezié?::Z__ _
" 160' /"hi’ I B
2 yall”: .
5 / 7
D20 L/ ]
[ &
O
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o
& 80
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I
40
070 A B E i 20 24
i Axial Strain { %)
R 720 Pore Press. v Axi1al Strain :
0
a
4
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m . Ry T SE—
o
& o A .
) \
o [ e, -
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660 AN
\
6207 0 a8 12 16 20 24
Ax1a3) Strain ( %)
CENTRAL MATERIAL TESTING LAB.
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Job: MUMOA DAM ir1a<1al Unbrained Shear
BoreHole: PIT10 Sample: NO. 2700 (lepth: -

Sheae Stress v Morm.s] Stress

250 - S R AL | e
m - $25“j6 | L 55
C?. - -} ey =
- o ‘ ,
-~ 200 Ppi’ |=Y. deg o B | BN
[
U 1
m P EI— — - e — e ———
.
49 -
S50 - +—F
[
v - g Eid:::zld_£;_~
£ f’f::””f,/’ T
“ 100 /7 - | ] N
By %
(/" {_ / _
N A/ Y \
| / / -t

L _—
% 50 100 150 500 250 300 350
Normal Stress ( kPa )

Reference A B c
Initial 8 value 0.13 0.12 0.09
Fi1nal B value 0.96 0.96 0.97
At Start of Shear

Pore Pressure ¥Pa 514 490 491
Eféfective stress kP3 71 4 140.0 200.0

Laaoing rate an/min 0.0173 0.0174 0.0173

Failure criteria adopted: Max deviator stress

At Fallure

Bulx density Mg /cum 2.111% 2.136 2.187
Molsture content % 26.2 26.4 27.3
bry density Mg/cum 1.672 1.690 1.718
Pore pressure kPa 456.2 483.7 499.6
Deviator stress kPa 248.3 249.3 252.1
Major principleg eff. stress kPa 376.5 396.1 447 .4
Hinor principle eff. stress  kPa 126.3 §46.7 168.3
Stress ratio ' 2.9 2.7 2.4
strain . % 20.01 13.63 i7.59
Corcection factors

SideDraln ¥Pa 0.0 0.0 0.0
Membrane ) kPa 0.0 0.0 0.0

CENTRAL MATERIAL TESTING LAB.

At s7Sts e .

Testédd by: Checked by: Approved by: @
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[ Job: MUNDA DAM : Te1an1s] UnDrained Shear
BoreHole: PITIO0 Sample:; NO.2/UU Deptth: -

Deviator Stress v Ax1al Strain
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Axi1al Strain { % }-
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Axial Strain ( %)
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Jdogb: MUNDA DAM PROJECT . ‘Triasi1al UnDrained Snear
BoreHole: WU Sample: PIT-1§ Depth: 15538/UU
Shear Stress v Mormal Stress
160 S ] -
@ E B0 [y
CL L e e e e e —— e —— —~ —— —
— . Ppa’ |= O tleq
30 S s i R e S e
0
T3]
r_U i ———— - —— e N
&
12
w
60 -
s ) 1
® Afé;i_f’ I
I [ p—
N -
/] yd /s ~ RN
e / /“ \\ .
// Vd // Y AY
Q) ) - { — ( SO R \ | .
20 A0 514 50 100 120 140
Nermal Stress [ kPa )
Reference T A 8 C
Inytial B value 0.06 Q.02 0.06 %
Final B value 0.956 0.96 0.97
At Stari of Shear
Pore Pressure kPa 393 393 394
Effective stress kPa 70.6 140.0 200.0
_Loaoing rate mm/min 0.0161 0.01i62 Q.0161
Failure criteria agopted: Max deviator skress
At Failure
Bulk density Mg /cum 2.174 2.229 2.266
Mprsture content X 32.7 31.3 32.5
Dry density Mgo/cum 1.638 1.698- 1.709
Pore pressure kPa 443.0 489.9 530.0
Deviator stress kPa 96.9 1§0.6 93 .0
Major peinciple eff. steess kPa 117.0 153.3 163.1
Minor principle eff. stress kPa 20.1 42.6 64.1
Stress ratio 5.8 3.6 2.5
strain X i8.92 19.14 18.83
Correction factors
SideDrain kPa 0.0 0.0 0.0
Membrane kPa 0.0 0.0 2.2
CENTRAL MATERIAL TESTING LAB.
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Job: MUNDA DAM PROJECT. Triax1ai Unbrained Shear !
- BoreHole: UU  Sample. “IT-11  Depth: 15538/00 i

Deviator Stress v Arxyal Strain
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Axi1al Strain { %)
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Job: MUNDA DAM PROJECT lfia<1a4l UnGrained Shear
BoreHole: FIT13 sample: 15535741 Depth: SAMPLE-Z
100 Shear Stress v Normal Stress
m o 62 1Pa
(KR -
Y4 Q
— Pha " [=Q ge -
a0 g,, ORI DR R -
W )
w
w —
[
4 A C
[¥2] 60"‘"‘"'""“"" 1 1" ’.},——»—-—FE--—;_,__;_—_k—-o———__—__--— 7
.
(1} — - ) el N
& g yd A\
L /// . B
40 ////7 //,
/// /’
20 ///
® 30 46 50 80 100 120 140
Norma] Stress ( kPa )
Reference A 8 c
Initial B value 0.15 0.13 0.10
fFinal B value 1.00 0.30 0.96
At Start of Shear B
Pore Pressure kPa 505 500 450
Effective stress kPa 71.3 140.0 200.0
lL.oadlng rate me/min 0.0183 0.0184 0.0182
Failure ¢critercya adopted: Max gdeviator stress
At Failure
Bulk density Mg/cum 2.041 2.023 2.028
Moisture content % 30.6 29.7 28.0
Ory denstity M9 /cuin 1.5562 1.559 1.584
Pore gressure kPa 542.0 600.0 591.7
Deviator stress KPa 125.4 120.6 i24.9
Hajor principle eff. stress kPa 159.4 159.6 ie1.4
Minor principle eff. stress kPa 34.0 39.0 6.9
Stress ratio ' 4.7 4.1 3.2
straln X _18.61 20.01 19.65
Correction factors
SideDrain xPa 0.0 0.0 0.0
Membrane xPa 0.0 0.0 0.0
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Job: MUMDA DA;& PROJECT . Tr13¢1a] undrained Shear i

GoreHole: PIT13 Sggple: 15538/00) Depth: SAMPLE—Q__
Deviator Stress v Ax13] Strain e
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Joh: IliI_II'IDA DAM Ir1s-.1a) UnOrained Sl'ue-arw
] BoreHole: PRITIH Canmple: M Oepth: -

Shear Stress v Normal SLress
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' Normal Stress ( kPa )

Reference A 8 C
Initial B value - 0.12 0.08 0.09
Final B value 1.00 0.96 0.96
AL Start of Shear

Pore Pressure KkPa 600 540 535
Effective stress LPa 70.0 140.7 200.3

Loading rate nmfmin 0.0237 .0210 0.0196

Failure cFiteris adopted: Max deviator stress .

At Failure

Bulk density Mg/cum 2.157 2.197 2.216
Moisture content % 26.5 23.2 21.4
Dry density Mg /cum §.705 1.783 1.82%
Pore pressure kPa 649.7 637.3 590.0
Deviator stress kPa 86.2 89.0 g5.0
Major principle eff. stress kPa 108. % i32.7 141.0
Minor principle eff. stress kPa 21.9 43.7 46.0
Stress ratio 4.9 3.0 3.1
strain % 20.43 16.57 iB.56
Correction factors

SideOrain kPa 0.0 0.0 6.0 ' , '
Membrane kPa 0.0 0.0 1.4

CENTRAL MATERIAL TESTING LAB.
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Job: MUMDA DAM -TPIBXIG! UnDrained Shear
BoreHole: FITiS ﬁamp]e: b Ueptgii- B
B Deviator Stress v Ax1al Strain
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Job: MUNDA DAM PROJ, T If187191 UnDrained Shear |
BoreHole: PIT-9 Sample: NQ.2/CU Depth; -

Shear Stress v Normal Stress
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Normal Stress ( kPa )
‘Reference A 5} C
_}nitial 8 value 0.32 0.18 0.21
Final B value 0.96 0.96 0.95
At Start of Shear
Pore Pressure xPa 6ib 490 440
Effective stress xPa 50.0 100.0 150.3
Loading cate mm/min 0.0182 0.0283 0.0282

Failure criteria agopted: Max deviator stress

At Failure

8ulk density Mg/cum 2.213 2.251% 2.330
Moisture coatent X 25.6 21.9 21.8
Ory density Mg/cum 1.763 1.840 1.812
Pore pressure kPa 598 9 515.3 455.0
Deviator stress ) kPa 166.5 i61.5 319.7
Major principle eff, stress kPa 233.8 256.9 454.9
Minor pringiple eff. stress kPa 67.3 ?75.3 135.14
Stress ratlo ' 3.5 3.4 3.4
strain X $7.97 19.62 20,44
Correction factors

SideDrain kPa 0.0 0.0 0.0
Membrane ’ kPa 1.4 0.0 0.0

CENTRAL MATERIAL TESTING LAB.
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_ Job: MUNDA 0AM PROJ. friaxi1al UnDrained Shear
BoreHole: PIT-9 Sample: NQO.2/CU Deppﬂ: -
) 500 Deviator Stress v Axial Strain B
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Job: MUNDA 0AM PROJ. ir1ax1al UnOrained Shear
BoreHole: PIT10  Sample: P-10/2/CU Depth: -
Shear Stress v Normal Stress
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Normal Stress ( kPa )
Reference A 6 c
Initial B value 0.49 0.54 0.41
Final B value 1.00 0.98 0.97
At Start of Shear
Pore Pressure xPa 404 394 330
Effective .stress kP& 69.9 §40.0 200.0
Loading rate mn/min 0.0138 0.0140 0.0140
Failure criteria adopted: Max deviator stress
At Failure )
Bulk density Mg/cum 2.236 2.152 2.145
Moisture content X 34.0 31.9 31.9
Dry deasity Mg/cum 1.669 1.632 1.627
Pore pressure kPa 423 .0 452 .9 433.5
Deviator stress . kPa 152.0 210.14 229.0
Hajor principle eff, stress  kPa 203.8 290.3 324.2
_Hinor principle eff. stress kPa 51.8 g0.2 95.2
Stress ratio 3.9 3.6 3.4
strain % 17.84 19.72 19.45 .
Correction factors
SideOrain kPa 0.0 0.0 0.0
Membrane kPa 0.0 2.0 2.0
| CENTRAL MATERIAL TESTING LAB.
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Job: MUNDA DAM PROJ. "riaxi1al uUnDrained Shear
BoreHole: PIT10  Sample: P-10/2/CcU Depth: -
250 Deviator Stress v Ax1a] Strain
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Job: MUNDA DA_R-i Triar1a) UnOrained Shear
BoreHole: PITHi Sample. SAMPLEZ2/CU . Depth: -

500 shear otress v Normal stress
o - 4201 Pa
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Normal Stress ( kPa )

Reference A B D
Initi13) B value 0.13 0.13 0.12
Final B value 1.02 0.96 0.97
At Start of Shear

Pore Pressure kPa 460 490 440
Effective stress kPa 70.0 139.4 200.0
Loading rate rm/min 0.0154 0.0150 0.0148

Faillure crliteria adopted: Max deviator stress

At Failure ~ -

Bulk density Mg/cum 2.177 2.190 2.2806
Moisture content % 31.0 27.1 '26.9
Ory density Mo/cum {.662 1.723 1.802
Pore pressure kPa 426.4 455.2 392.4
Deviator stress xPa 4.6 441.6 600.1
Major principle eff. stress kPa 409.2 615.8 845.7
Hinor principle eff. stress kPa 104.6 174.1 245.6
Stress ratilo 3.9 3.5 3.4
strain X 20.60 20.66 20.53
Correction factors

SideBrain kPa 0.0 0.0 0.0
Membrang kPa 1.6 0.0 0.0

CENTRAL MATERIAL TESTING LAB.
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Job: MUNOA DAM Triaxial UnDrained Shear
BoreHole: PITi1 Sample: SAMPLE2/CU Depth: -
1000 Deviator Stress v As1al Strain
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| Job: MURDA DAM PROJECT

16 1151 Unbrained Shesr |

i Boretole: PIT13  Sample: 18532/CL:  Deoth: SAMPLE/S i
250 Chear Strecqa v Normsz, Skress
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2] 50 100 150 200 250 300 . 350
Normal Stress ( kPa )
Reference A B C
initial 8 value 0.08 0.08 0.09
Final B value 1.00 0.96 0.956
Al Start_of Shear
Pore FPressure kPa 596 511 491
Effective siress xPa 69.2 {3¢.9 199.8
Loaving rate mm/min 0.0576 a.0578 0.0286
Fajlure criter1a adopted: Max deviator stress
AL Farlure -
Bulk densily Mg/Cuin 2.175 2.058 2.101
Moisture conteat % 24.3 25.1 24.2
Ory density Mg/cum 4.760 1.646 {.692
Pore pressure kPa 561.1 532.5 537.8
Deviator stress kPa 275.9 292.2 a73.o
HMajor principle eff. Stress kPa 379.1 420.6 524.0
Minor principle eff., stress kP3 103.2 121.4 150.4
Stress ratio 37 3.5 3.5
strain % 20.%2 20.04 g9.92
Correction Factofrs :
SideDrain kPa oo 0.0 0.0
Membrane kPa 0.0 0.0 0.9
1 CENTRAL MATERIAL TEST ING LAB.
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r SrTsTTE T T T _
Job. MUNDA DAM FROJ. Triaxial UnbDrained Shear
BoreHole: P-15 Sample: U Gepth: -
. . 1
. Snesr Stress v Normal Stress .
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q} 40 80 120 . i60 200 240 280
Normal Stress ( kPa ) -
Reference A B c
In1ti1al B value 0.14 0.24 0.13
Final B value 1.08 0.98 0.96 %
At Start of Shear
Pore Pressure ¥P3 489 445 450
Effective skress kPa 71.3 139.2 200.0
Loading rate mm/mi1n 0.0138 0.0139 0.0137
Failure criteria adopted. Max deviator SLress
At Fairlure
Bulk density ° Mg/cum 2.276 2.220 2.247
Mo)sture content % 21.7 18.7 19.8
Dry density Mg/cum 1.87} 1.870 1.875
Pore pressure _ kPa 529.7 '503.0 538.1
Deviator stress kPa 131.8 237.5 278.6
Major priaciple eff. stress kPa 161.6 319.5 389.5
Minor principle eff. stress xPa 28.8 82.0 110.9
Stress ratio _ ’ 5.4 . 3.9 .5
strain X 18.11% 21.55 20.82
Correction factors
"SydeDbrain kPa .0 0.0 0.0
Membrane . kPa 0.0 0.0 0.0
CENTRAL MATERIAL TESTING LAB.
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Job: MUNDA DAM PROJ. Triaxi1al UnDrained Shear
BoreHole: P-1% Lample: I;U Depth: -
- 500 Deviator Stress v Asi1al Straain
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CENTRAL MATERIAL TESTING LABORATORY
2 Km off Riawind Road Lahore

Project: Munda Dam Multipurpose Project:

Table Initlal Densities and Moisture data used in Triaxial Testing.

sr. | PitNo. | Sample | Test | Specimen | Max.Dry | OMC “TXL Samples
No. No. Type Dia. Densi remsosli}d:: at
L]
(mm) gmfem MDD
1 L] 2 uu 50 1.89 13.0 1.795
2 " 2 CU 70 u n n
3 10 2 uu 50 1.67 i6 1.586
4 " 2 cuU 50 " " "
5 11 2 1uu 80 1.69 19 1.605
6 " 2 Ccu 50 " " "
7 i3 2 uu 50 1.69 17.70 1.605
8 | 2 cu 70 " " v
g 15 1 uu 70 1.838 14.3 1.746
10 " 1 cu 50 " ) "
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PERMEABILITY TEST

CENTRAQL MATERIAL TESTING LAB LAHORL

MUNDA DAM P9-2 LADHO 15538
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PERMEABILITY TEST

CENTRAL MATERIAL TESTING LAB LAHORE

MUKRDA DAM P10°2 LABHO 15538

K= 2.389x10-5§cml§ec.
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PERMEABILITY TEST

CENTRAL MATERIAL TESTING LAB LAHORE
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PERMEABILITY TEST

CENTRAL MATERIAL TESTING LAE LAHORE

MURDA DAM P-13/2 LADHO 15530
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VELOCITY x 0.00001 cm soc

PERMEABILITY TEST

CENTRAL MATERIAL TESTING LABE LAHORE

MUNDA DAM P-15/1 LAB NO 15538
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LABORATORY TEST ON CONCRETE AGGREGATES
(SAND AND GRAVEL)

) Samples
Sieve analysis of aggregates (ASTM C136) 5
Specific gravily and water absorption of coarse aggregatc (ASTM C128) 5
Specific gravity and water absorption of fine aggregale (ASTMCI28) 5

Clay lumps and friable parlicles in aggregate (ASTM C142) 5
Soundness test by sodium sulfate (ASTM C88) 3
Abrasion test of coarse aggregate by Los Angeles machine (ASTM C535)3
Chemical (alkali) reactivity test (ASTM C289) 5
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CENTRAL MATERIAL TESTING LABORATORY

AGENCY: JICA Study Team, Peshwar.

PROJECT: MUNDA DAM

REF: JM-101 Dated: 02/10/98

L.AB.NO: 155)8

LAHORE.

TEST RESULTS

ASTM C-127 & 128

SR. | PITNO. | SOURCE | TYPEOF SPECIFIC ABSOR | SPECIFIC T ABSOR-
NO. MATERIAL GRAVITY OF .PTION | GRAVITYOF | PTION%
COARSE % FINE
AGGREGATES AGGREGATES
1 1 Swal River Agp, River bed 289 031 2.90 1.63
2 2 " " 218 0.46 290 149
3 3 . - 277 | 030 2.89 155
4 5 . " 277 0.52 788 120
5 7 . " 268 2.34 253 493
B&ﬂw L‘/LL}
e Al
TESTED BY: S L ECKED BY @h’gL d APPROVED BY:
g P.D.CMTL
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CENTRAL MATERIAL TESTING LABORATORY

LAHORE.

CLAY LUMPS & FRIABLE PARTICLES

cked by:_@_{-’_‘l::fﬁ_"_._

GES5 - 70

P.D.CMTL

ASTM-C-142
Agency: JICA Study Team, Peshwar.
Project: MUNDA DAM
Ref JM-101 Dated:02/10/98
Location River Swat
Sample No: P-]
Material: Aggiegate River Bed
Lab. No: 15538
TESY ON FINE AGGREGATE.
Sieve Size Grading of | Wisof Designated | Pereent of Weighted
Oniginal Fraction of | Sieve [or Clay Lumps | Percentage
Sample % | Material after test & Frable

remaining | sieving. Particles.

on sieve #

200 sfler

test C-117.
Minus # 100

| No. 50 to No. 100
- | No.30to No. 50 L I I
No. 16to No. 30 | ——
No. 08 to No. 16 (25gims) K20
N0.04 to No. 08 o I T S, ]
Total
TEST ON COARSE AGGREGATE
Qver 1-1/2 in. (5000 g) 46.0 3067.1 #4-5059.5 | Q.13 0.07
1-172in. to ¥4in. (3000 ) 21.0 30302 | #4-3025.2 | 0.17 0.04
3/4in. to V8 in. (2000 g) 1A 20074 | £4:2003.0 | 0.2 0.02
38 in. to No.4 (1000 g) 5.0 1000.8 [ #8997.4 0.34 0.02
Minus # 4 16.9 - I R R _loee
" Totalk: 0.21

-

oy, [
__Approvedby:_
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