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1’-4 Geological Profile
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TheSurdy on Nuational Highway Bridge Construction in the Kingdom of Bhitan

F-5 Laboratory Soil Test
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MATERIAL TESTING [ ABOTATOSY
PUBLIC WORKS DIVISION
THIMPHU BHUTAN

SIEVE ANALYSIS TEST

‘S'am;t)}g; No. 1 (a}w T 'PrOJecrN E’ 8. C T " Localion: &HAMKHAH
Depth at: (0.36 m) Computed by FD Company: JICA X
Testedby: KY ... Date:23298  Checkedby: HA ’
AS Sieve ‘ " Individual Weight g* ) Weighl Tola| Sampie :
size ¢ Retained i Passing ; ' %% Passing {
o Wel Oy fwe ooy i
80 : i ! |
63 ’ |
50 ; ! :
10 : 1550.00 1,414.0! 100.0
25 199.0 1,215.0] 85.9 |
20 75.0] 1, 14oo| , 80.6
16.00 86.0, 1,054.0 74.5
12.50 | 30.01 £1,024.0 72.4
10.60 . 43.0 9810 69.4
6.30 131.0 850.0 60.1
.75 | 35.0 815.0 57.8
4.75 500.0 456.1 .
2.80 145.0 3111 38.3
710.00] 68.0 213.1 26.9
212.001 114.0 89.1 12.5
75.00 75.0 24.1 3.9
O - o 27

MOISTURE CONTENT

ngshA 18.0;

X1+ wet soi 750
X1+ dry soil 70.0}
‘Ory soil 52,0
. Moisture 5.0:
‘Moisture content % 9.8l
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MATERIAL TESTING LABORATORY

PUBLIC WORKS DIVISION
. TH!MPHU BHUTAN
SIEVE ANALYSIS TEST
Sample No.1 (b) Project.j N.H.B.C Location: CHAMKHAR
Depth at: (0.72 m) Computed by:PD Company: JICA
Tested by: KY o Date: 24.2.98 L CheckedbyHA
AS Sieve Individual Weight Weight | Total Sample
size Retained Passing % Passing
_mm_ ] Wet Dry Wet Dry
80
63
50
40 1400.00 1,244.4 100.0
25 125.0 1,119.4 90.0
20 9.0 1,110.4 89.2
16.00 26.0 1,084.4 87.1
12.50 40.0 1,044 .4 83.9
10.00 37.0 1,007.4 81.0
6.30 122.0 8854 71.2
4.75 i02.0 783.4 63.0
475 : 500.0 444 4
2.80 43.0 4014 56.9
710.00 131.0 270.4 383
212.00 175.0 95.4 13.5
75.00 85.0 10.4 1.5
| Pan 230 28] 0.0
MOISTURE CONTENT 3
Wht. of empty dish 14.0
Wit. of dish + wet soil 50.0
Wit of dish + dry soil 46.0
Wi. of dry soil 320
Moisture 4.0
Moisture content (%) B 3 12.5]
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Tested by KL{ ................ Compuled by < S Cliecked by ...... HN ............. SAMPLE No. 030“0?2'
Date ...24\2]|9%. pate 2612198 . Date .. 26: 28 REGISTRATION ... 5%, ...
FLOW CHART
60 |y It 1IN i il ‘lilﬂ
50 H i $ti s B
it a J } A i g
30 1111 ;‘l;
. : il
o i wﬁ iy i } | 1
e
% 20 ! I it
: It T i
‘§ 15 | f " I . !
< r i fJ | “.Jﬂ r T{
N i
11 F il ‘F' 13
10 i T i J
o (I il | i i !
8 Hi fir E 114 1'. | it
7 it i H { 1 |H l HiH 'r] it
5 T 70 ¢ 30 3% 440 4% K€ §% o 4 i A
Moisture Content (%}
LIQUID LIMIT (WLl PLASTIC LIMIT {Wpl
Blows 47 33 23 Iq 16 S
Dish No. = e . K C K k 1. ¢
Vet i b s | e
¥ dish Sl B ez | 62 | 63 | 61 e+ [ oS | 6%
Gry soil . - _
+ dish e 49 4% 41 4% S |52 | _“4aF
Mass of dish 9 [ 1o 12 12. 13 11 14 s _p. 12
_Moislure g o) 1 s 14 {6 | 18 10 __‘I_,’-‘}_ HJAS:JH
Dty soil s | 40 37 26 | 34 | 32 AC CY A 1Y
Moisture cont. % 2.-) ol 352 1% 289 441 62 260 25.9 | 42:-9
: SUMMARY
Liguid Imnt WL {From Flow Chart} % 36-0. K INITIAL CONDITIONS
f’_'a_sffl_"_n_’ﬁtlvp Iaaetage!u ___?f_. 2493 ’:,‘;2) L__] F\u.(';ned |
Prastcity indo, 'P {WL”WP' Ia'f D At lield inoisture content
e — - EPARATION '
Linear shrmlrelgff”lil{l_d_no - ) . & o
. Unrmase in Ionglh A [j ry sigving o
tlo - ST e e 5 o i Cortra F e
f?l”lr-lj ( i Imni’ ;rl-' I' .I' - 53 ! [““ f?;v""p' :

1%,

ATTERBERG LIMITS AND LINEAR SHRINKAGE - MANUAL

@A) L)

AD By



MATERIAL TESTING LABCRATORY
PUBLIC WORKS DIVISION
THIMPHU BHUTAR

SIEVE ANALYSIS TEST

.Sample No.1 {c) Project: N.H.B.6.” . !.ocatton CHAMKHAR
‘Depth at: {0.82 m) Computed by PO . . ‘Company: JICA "
Testedby: KY . . Date:23.298 . Checkedby: He. e gl
" ASSieve | . Individual Weight - | Weight 'fo!al Sample :
size g Relained .. Passing ::., o Passmg
mm Wet . by  iWet S Dzvfw___ SRR
80 i !
50 : : CN4mo 0 1.2808) 1000
40 345.0 : | 935.8} 73.1
25 125.0 ' ' §10.8] 63.3
20 | 62.0, - 7488 585
16.001 24.0¢ . 7248l ° 56.8
12,50 440, 680.8 | 53.2
10.00 100.0' 3 580.8| .- 453
6.30] 87.0| - 4938 ~ 36.6)
475 73.0 o - 4208} . 329
475 ‘ 500.0 451.9 !
2.801 116.0 335.9 24.41
710.00 82.0 253.9 | 185
212.00| 90.0| 163.9 11.9
75.00 i 120.0] 439 32
Pan L _mop %8y 24
MOISTURE CONTENT
Wt of empiy dish {X) 20. 0]
X1+ wet soil 72.0|
X1+ dry soi 67.0,
"'"Wi. of Dry soil 47.01
in. of Waler 5.0'
iMoistwe content® _  10.5
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MATEHFAL TESTlNG LABORATORY
PUBLIC WORKS DIVISION
THIMPHU BHUTAN

SIEVE ANALYSIS TEST

"Sample No.2 (2) Fro;ect NHB.C " Location: KURIZAMPA '
Depth at: (0.36 m) Computed by:PD Company: JICA
Testedby: KY  :  Date:23.288 _ Checked by:HA )
AS Sieve rIm:wln.rldi.ial Weight E Weight ] Tota} Qample :
| sie Re tained ! Passing | % Passing
Come lwet Ory __1Wet oy L .
e i |
ez | )
50 | !
40 1510.00 1,393.8 | 100.0.
25 215.0 1,178.8! 84.6)
20 103.0! 1,075.8! 77.2:
16.00 72.0 1,003.8 720,
v 12.50 45.0 958.8 ! 68.8!
5 10.00 89.0 869.8 624;
i 6.30 184.01 685.8 49.2)
4.75 103.0 576.8 4141
4.75 500.0 461.5 i
; 2.80 152.0 309.5 27.81
710.00 101.0 208.5 18.7.
212.00 _ 62.0 146.5 131!
75.00 104.0 42.5 3.8f
[ _Pan_ N 200, L w8 20
MOISTURE CONTENT o |
Dish A ' 17.0]
)(1+welsoi1 56.0!
1X1+dry soil 53.0
Dry soil 36.0}
Moisture 3.0:
Moisture content % 6.3
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Sample No.2 (b}
Depth at: (0.67 m) -
Tesledby: KY

AS Siave [Individual Weight . Weight . !Total Sampls
size | ‘ ‘Re tained b Passing . 0 i % Passing
e Wet Dy Wer o oy |

B0 - B ' |

SO !

50 : . . S .

40 i o 1074.00 964.4 . 100.0
T 195.0 769.4 79.8
o200 26.0 7434 771
' 16.00 93.0 65041 67.4
= 12,50 60.0 59041 61.2
' 10,601 50.0 540.4 56.0

6.30° 122.0 - 418.4 43.4
. 4.75! 86.0 3324 34.5
| 475! 500.0 448.0
’ 2.80} 105.0 344.0 26.4

710.00 75.0 269.0 20.6

212,001 51.0 218.0 167
: 75.00 81.0 137.0 10.5
Pan L el 1300 ... 10.0]

MOISTURE CONTENT === _
"Dish A o 16,0
X1+wet soff 65.0
éx1+dry soil 60.0
'Ory soil 44.0
iMoisture 5.0
Moistuee content % 114

VMATERIAL TESTING { ABORATORY
PUBLIC WORKS DiVISION
THIMPHU BHUTAN

SIEVE ANALYSIS TEST

 Project: NH.B.C.
Computed by:PD
_Date:23.2.98  °

" Location: KURIZAMPA
" Company: JICA
.. Checked by:HA
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MATERIAL TESTING LALOHAI(“RY
PUBL.IC WORKS DIVISION
THIMPHU BHUTAN

SIEVE ANALYSIS TEST

'sample No.2 (c) Pro,vei:f N'H'é c ~Location: KURIZAMPA

|Depth at: (0.67 m) Computed by:PD Company: JICA
‘Testedby: KY =~~~ Dater23298 ~~ Checked by:HA )
r AS Sieve TIndn.m:it.ral! Weight ' We'ghl Total Sample }
[ size i Re tained i Passing  °% Passing
L mm | et Dy Wet Dy
80 ! |
63 ! |
50 | :
a0 : 1598.00 1,507.5 100.0°
25 172.0 1,335.5 86.6
! 20 131.0| 1,204.5" 7991
! 16.00 ! 127.0 1,077.5' 715
12.50 62.0} 1,015.51 674!
1000 1220/ 89551 53.3
‘ 6.30 126.0 767.5} 50.9;
4.75 : ?o.oi | 697.5 46,3
4.75 o 500.0 4.7 :
2.80| 117.0! 354.7° 348
710.00 | 105.0! 248.7 245
| 212,00 55.0 194.7° 191
| 7500 145.6| 49.7° a3
[.Pan S [ LU . AR}
’*@L?‘{T_EJ_E‘E_‘?PNTENT e _
[DishA = 10
i X1+ wet soil 70.0.
LY 1 + dry soil 67.0;
Dty soil 50.0
: Molsture 3.0
ahilolsture content" 50
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Moisture Content {%)
LIQUID LIMIT tWL‘ PLASTIC LIMIT (WP)
Blows 50 40 B 22 T3
Dish No. p . G . X r F k- < H
[ Wet soit : S
+dish 9| o5 63 63 &7 6q (O €1 | &0
Dry soil g . . )
+ dish g9 S6 3 52 5% 52 s 5%
Mass of dish 9| 1o TS 16 1e K it 2 1S
Moisture q 6 e g 1 it < F L
ry soil s { 4t 40 29 21} 36 |t 42 | 26
Moisture cont, %1146 13- ¢ 20-¢ 27.0 0.6 . < [ B 1
- SUMMARY
Liguid lisnit, W|_{From Flow Chart) % |20 INITIAL CONDITIONS
Plastic limit, Wp (average) EER T ] Air-c.fried
P!astlcnlv index, Ip IWL-AW?l &.c I:l At, field moisture content
o : PREPARATION
Linear shrinkage n moutd no. I o ‘
Urr:ease in 1eng!h o rent :7 o D Dry sieving o,
) ine "'i'fk"'fwﬂ"_f.s_,w__ L o ' D gfrros:'("\l 2l e
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'Sa}npfe No.d (a)

MATFFIIAL TESTING lABORATORY
PUBLIC WORKS DIVISION
 THIMPHU BHUTAN

SIEVE ANALYSIS TEST

Project: NH.B.C “Location: BIEEZAM

|Depth at {tom) ~ Computed by:PD Company JCA _ ;
lTested by KY . Date:26.1.98 _Checked by HA RGN
AS Sieve |  Individual Weight 1 Weight . | Total Sample [
boosize Relained RTINS B Passfng IS _f % Passing |
fooomm_iWel Dy Wet . . Oy o ..o .
. 80 | _ Y S o
' 63 ! I :
: 50 E S o)
L4000 . 1500.00 1,431.8 - 1000 ‘
2B 220.0 1,211.8 84.61
200 | 202.0 11,009.8 _705
! 16.00 24.0 985.8 68.9
12,50 55.0 930.8 65.0
| 10.00 27.0 9038 63.1
6.30 - 117.0 '786.8| 55.0
; 4.75° 87.0 699.8 48.9
4.75 5 500.0 477.3 ,
2.80 | 74.0 403.3 41.3
710.00 1272.0 276.3 28.3
212.00' 130.0 146.3 15.0
75.00 90.0 56.3 5.8
__Pan__ ] 200 I 36.3] 3.7
MOISTURE CONTENT
‘WL of emply dish o 19.0
Wt of dish + wet soil 63.0
‘Wt of dish + dry soil 61.0
VWi of dry soil 42.0
EMoisture 2.0'
{Moisture content (%) A8
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MATERIAL TESTING LABORATORY
PUBLIC WORKS DIVISICN
THIMPHU BHUTAN

SIEVE ANALYSIS TEST

iSample No.4 (b) Project: NH.B.C Lacation: BJEEZAM
'Depth at: (2.0 m) Date: 26.1.98 Company: JICA
Testedby:KY Computedby: PO CheckedbyHA .
{ ASSieve | Individual Weight : Weight Total Sample
E size - Refained i Passing % Passing
oomm [ Wet Dy {We Oy |
[ 0 ’
< , 1500.00 1,462.5 100.0
50 206.0 1,256.5 85.9
T 8.0 1,186.5: 81.3
25 1740 1,014.5 69.4
20 74.0 9405 | 64.3
16.00 77.01 8635 59.0
12.50 67.04 7965 545
10.00 88.0 7085 48.4
6.30 17.0 5815 40.4
475 92.0 499.5 34.2
4.75 500.0 4875
2.80 32.00 4558 31.9
710.00 1400 3155 22.1
212,00 140.0 1755 12.3
75.00 120.0 56.5 asg
|__Pan 20 ' %483, 24
MOISTURE CONTENT
Wi, of empty dish (X) 20,0
X + wet soil £0.0
X + dry soil 59.0
Wi. of Dry soil 33.0
Wt of Water 1.0
Moistire content % 26!
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MATERIAL TE STiNG lf\BORM CRY
PUBLIC WORr(S DIVISION
THIMPHU BHUTAN

SIEVE ANALYSIS TEST

Sampie No.4(c) ~  Project NHB.C | Location: BJEEZAM !
‘Depth at: (2.45 m) . Computedby:PD- - - - Company: JICA. i
’_TP“‘F'S*_’?.Y__KY i Dater2gs98 . Checked by: H-”L,_‘ ]
 ASSieve .. . Individual Weight T Weight T T [otal Sample |
size . * S R_e!amed__ s P Passing . L . % Passing
Lom o Wet o Oy | Wet ooy e
80 o 5“‘ *
8 B R |
5% o e S
40 | ‘ S 1400.00 - 1,353.3 1000
25 i | ' . 30.0 18233 1 978y
20 ‘ 54.0 ; C1,269.31 93,8
16.00] " 48.0 1,221.3 90.2
12,501 52,01 - 1,188 86,4
- 10.00 103.0 Lo 10883 788
6.301 . 216,01 - 8503 | 628
475! 80.0 . 770.3 ' 56.9
4.75: 500.0 483.3
2.60 | 23.0 460.3 54.2
710.00 | 116.0 344.3 40.6
212,00 156.0 188.3 22.2
75.00 | 110.0 78.31 9.2
. P_a"_ﬁ_ o 44.0 . 343y A0
MOISTURE CONTENT ) B
| Wt of emply dish ' 20.0
"W of dish + wetsoil 50.0
| Wt of dish + dry sab 49.0
‘W1 of dry soil 29.0
Moisture 1.0
Moistwecontent (%) 34]
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Specilic Gravity Test
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Grading Test (Sieve Analysis Test )
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Liquid and Plastic Limit Test (Atterberg Limit) |
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