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Discharge Calculations :-
Hydrology & Hydraullic calculations @ 53+000

1.0 Discharge Calculations as per Empirical Formula (Dickens) :

Details of the Bridge :
Chainage = 53+000 km

Preparation of Catchment Area Plan:

A catchment plan showing the river/stream , contours and spot levels was prepared for determining

the physiographic parameters as follow:

Physiographic Parameters:

Catchment Area (M) = 1041.000 sqkm

Dischame Calculations :

Discharge @ = CM ** , As per Dickens Formula

Where
Q = The Peak run-off in cum/sec
C= 14

M= 1041.0 Sq.km

LQ= 14 x 1041.0%
= 2565.760 cu.m/sec

2.0 Discharge Calculations as per Rational Formula :

Q= 0.028P.f.A.lc

Where Q= Maximum run-off in cu.m / sec
A= Area of catchment in hectares = 104100.0
P= Percentage coefficient of runoff for the catchment characteristics
(vide Table 4.1, SP-13-2004,pg 13} = 0.6
f= fraction depending on the catchment area from f curve(Sp-13-2004,pg 14)
= 0.62
lc= Critical Intensity of rainfall in cm per hour
= o 2 ] lo = one hour rainfall
[ tc+1
Where o = F [ 1+1 ] = 7.30 cm/hr
2 T
F = Ptecipitation of the storm in cm = 7.3 cm
T = Duration in hours = 1 hrs

tc = Concentration time of Catchment in hours

= 0870 [ L ] b &
H

7.868 hrs

From Topo Sheet

L =  The distance from the critical point to the culvert in km. =
H = The fall in level from the critical point to the bridge in metre. =
R = AloA
= 0.056 f. P = 0.056 x0.62 x06 = 0.002349154
fc+1 7.868 + 1
Q = 104100 x 7.3 x 0.002 = 1785.192 cu.m/sec

From Topo Sheet

78.000

1557.0
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1 Design data

Discharge calculation by Synthetic Unitgraph Method

Catchment Area (A) = 1041 sgkm
Length of Longest Stream (L) = 78 km
Length of Longest Stream from cqg to site (L) = 39 km
Unit Duration of Unitgraph n = 1.0 hr
2 Computation of Equivalent Stream Slope (S)
Sl.| Reduced | Reduced
No.| distance levels L 0 By By | LiBert B
(kms) (m) (kms) {m) (m) {mxkm)
1 2 3 4 5 6 7
1 0.000 270.747 0 - -
2 0.144 270.736 0.144 -0.011 - 0.00
3 0.316 270.711 0.172 -0.036 -0.047 -0.01
4 0.349 270.680 0.033 -0.067 -0.103 0.00
5 0.437 270.659 0.088 -0.088 -0.155 -0.01
6 0.458 270.648 0.021 -0.099 -0.187 0.00
7 0.545 270.190 0.087 -0.557 -0.656 -0.06
8 0.704 270.178 0.160 -0.5691 -1.1261 -0.18
9 0.740 270.176 0.035 -0.5714 -1.1405 -0.04
10 0.818 270.164 0.078 -0.5826 -1.154 -0.09
11 0.957 270.160 0.139 -0.5874 -1.17 -0.16
12 1.060 270.140 0.104 -0.6069 -1.1943 -0.12
13 1.145 270.136 0.084 -0.6114 -1.2183 -0.10
14 1.161 270.121 0.016 -0.6258 -1.2372 -0.02
15 1.284 270.120 0.123 -0.6269 -1.2527 -0.15
[ | 1.284 | | -0.9597
Slope (8)= & Li(Dy.4*D;) 0.5820 m/km
LZ
- 3 ‘i Q !
w

71



3 Determination of 1-hour Synthetic Unitgraph Parameters:-

Time fromcenter of unit rain fall to Unit hydrograph in hr. tp = 0.433[Usqri(s)™
= 40.86 hr
Peak discharge of unit hydrograph in cumecs / Sq. Km Q% = 1.161x (tp)°®*
= 0.11 cumecs / Sq. Km
Width of unit hydrograph at 50% of Max discharge ordinate Wy, = 2.284(q,)
= 20.75 hr
Width of unit hydrograph at 75% of Max discharge ordinate ~ W;s = 1.331(q,)"*"
= 11.86 hr
Width of rising side of unit hydrograph at 50% of Max discharge ordinate = 0.827 x (gp) "=
Wgee = 7.905 hr
Width of rising side of unit hydrograph at 75% of Max discharge ordinate = 0.561 x (gpy "
Wgrey = 5.531 hr
Base width of Unit hydrograph Tg = 8375x(tp)""™
= 55.97 hr
Time from the start of rise to the peak of unit hydrograph - T =ttt /2
= 41.36 hr
Peak discharge of unit hydrograph Qp = g, XA

114.6 cumecs



Bed level

Slope of River bed calculations :-

Bed Siope / Longitudinal Slope of River Bed :

o

length LBL
0 270.747
144 270.736
316 270.711

349 270.68
437 270.659
458 270.648
545 270.19

704 270.178
740 270.176

almlalR23ele|~|a|ola|w|n|~|z

818 |.270.164 )

957 [N 270MGleng, mg o ‘ f’é

1060 |F*90 14peefl § J (= !

1145 [8270.138% Sl Nt i

1161 270.121 Rt

1284 270.12 |:!
Bed slope = -0.00062 - ve sign indicate Down Ward Slope

BED SLOPE

——

Chainage in m
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Discharge Calculations as per Area-velocity Method :-
v

At Upstream Site(500 m from Bridge center)

= x
Where A = Cross Sectional Area
Vv = Velocity, calculated from Manning's formula
= 1xR 213 xS 112
n
R = Hydraulic Mean depth = AlP
P = Wetted Perimeter
S = Bed Slope, measured over a long reach
n = Coefficient of rugosity
Chainage 53+000
HF.L= 273147 m L.B.L = 268.090 m
Bed slope S = 0.00062 Spread length = 330.000 m
Rugosity coefficient, n= 0.050
S.No.| H.F.L offset (M) Bed Level| D.O.F A.D.O.F | Distance Area W.P
1 2 3 4 5 6 7 8 9
' sqri{7*7+ (h1-
6x7) h2)A2)
1 273.147 0.00 21555 0.000 0.000 0.000 0.000 0.000
2 | 273.147 50.00 270.50 2.650 1.325 50.000 66.250 50.070
3 273.147 100.00 268.53 4.616 3.633 50.000 181.650 50.039
4 273.147 150.00 268.10 5.048 4.832 50.000 241.600 50.002
5 273.147 200.00 268.09 5.057 5.053 50.000- 252.625 50.000
6 273.147 250.00 268.58 4.569 4.813 50.000 240.650 50.002
7 273.147 330.00 275.36 0.000 2.285 80.000 182.760 80.130
AVG.B.L= 270.672
Total (Cross sectional Area, A} = 1165,535 sq. m
Wetted Perimeter, Pinm = 330.243
Hydraulic Radius, R=A/P = = 3.529 m
i - * P23 2 - A
Velocity, V = 1M*R™. 8 = 1.154 misec Abbreviations
H.F.L. High Flood Level
Discharge, Q= AV = 1345.484 cumecs D.O.F. Depth Of Flow
Say  1346.00 cumecs AD.OF. - Average Depth Of Flow
W.P. - Wetted Perimeter
Linear water way = 330.000 m LB.L. - LowestBedLevel
278.00 —
276.00
N > = /
274.00
o gl
E 272.00
- 270.00 ~
&
268.00 -
266.00 +
264.00 +———— ‘ O —
| 000 50.00 | 100.00 150.00 200.00 | 250.00 } 330.00 |
\—Bedlevels| 27555 | 27050 | 26853 | 26810 | 26809 26858 | 27536 J
b — - e S S
|——HF. L 273.147 | 273.147 | 273.147 273.147 273.147 j 273.147 ] 273. 147 \
Chainage inm
.
a
-, & Lo
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Discharge Calculatio

ns as per Area-velocity Method :-
v

At Upstream Site(100 m from Bridge center)

A X
Where A = Cross Sectional Area
\% = Velocity, calculated from Manning's formula
s 1xR 213 X S 172
n
R = Hydraulic Mean depth = AlP
P = Wetted Perimeter
S = Bed Slope, measured over a long reach
n = Coefficient of rugosity
Chainage 53+000
HF.L= 273147 m LB.L = 267.947 m
Bed slope S = 0.00062 Spread length = 330.000 m
Rugosity coefficient, n= 0.050
S.No.| HF.L offset (M) Bed Level D.O.F A.D.O.F | Distance Area W.P
1 2 3 4 5 6 7 8 9
sqri{7*7+  (h1-
(6x7) h2)A2)
1 273.147 0.00 276.047 0.000 0.000 0.000 0.000 0.000
2 273.147 50.00 270.357 2.790 1.395 50.000 69.750 50.078
3 273.147 100.00 268.250 4.897 3.844 50.000 192.175 50.044
4 273.147 150.00 267.976 5.171 5.034 50.000 251.700 50.001
5 273.147 200.00 267.947 5.200 5.185 50.000 259.275 50.000
6 273.147 250.00 268.388 4.759 4.980 50.000 248.975 50.002
7 273.147 330.00 275.890 0.000 2.380 80.000 190.360 80.141
AVG.BL= 270.694

Total (Cross sectional Area, A)

1212.235 sq. m

Wetted Perimeter, Pinm =
Hydraulic Radius, R=A/P = = 3.670 m
Velocity, V = 1/in*R*, g™ = 1.185 m/sec Abbreviations
H.F.L. High Flood Level
Discharge, Q= A*V= ~ 1436.463 cumecs D.OF. Depth Of Flow
Say  1437.00 cumecs AD.O.F. - Average Depth Of Flow
W.P. Wetted Perimeter
Linear water way = 330.000 m L.B.L. - LowestBed Level
278.000
276.000 +
274.000 -+ l\ /I
§ 272.000 HFL
s 270.000 -
=3 |
2 268.000
266.000 +
264.000 -+
262000 S T S EE——
0.00 50.00 100.00 | 150.00 200.00 | 250.00 | 330.00
|=——Bed levels| 276.047 270.357 268.250 267.976 267.947 | 268.388 275.890
| i 221 IR 273.147 273.147

273.147

273.147 273.147 273,147 273.147

Chainage inm

330.266
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Discharge Calculations as per Area-velocity Method :-
\'

At Bridge Site

= A X
Where A = Cross Sectional Area
v = Velocity, calculated from Manning's formula
= 1xR 2/3 X g 112
n
R = Hydraulic Mean depth = AlP
P = Wetted Perimeter
S = Bed Slope, measured over a long reach
n = Coefficient of rugosity
Chainage 53+000
HF.L= 273147 m LB.L = 267.646 m
Bed slope S = 0.00062 Spread length = 330.000 m
Rugosity coefficient, n= 0.050
S.No.| HF.L offset (M) Bed Level D.O.F A.D.O.F | Distance Area W.P
1 2 3 4 3 6 7 8 9
sqri{7*7+  (h14
(6x7) h2)A2}
1 273.147 0.00 276.247 0.000 0.000 0.000 0.000 0.000
2 273.147 50.00 270.253 2.894 1.447 50.000 72.350 50.084
3 273.147 100.00 268.070 5.077 3.986 50.000 199.275 50.048
4 | 273147 150.00 267.757 5.390 5.234 50.000 261.675 50.001
5 |273.147 200.00 267.646 5.501 5.446 50.000 272.275 50.000
6 | 273.147 250.00 268.257 4.890 5.186 50.000 259.775 50.004
7 | 273.147 330.00 277.000 0.000 2.445 80.000 195.600 80.149
AVG.B.L= 270.747
Total (Cross sectional Area, A) = 1260.950 sq. m
Wetted Perimeter, Pinm = 330.285
Hydraulic Radius, R=A/P = = 3818 m
Velocity, V = 1in*R*. s™ = 1.216 misec Abbreviations
H.F.L. High Flood Level
Discharge, Q= A*V= 1533.896 cumecs D.O.F. Depth Of Flow
Say  1534.00 cumecs AD.O.F. - Average Depth Of Flow
W.P. Wetted Perimeter
Linear water way = 330.000 m LB.L. - LowestBedLevel
278.000 -+ -
276.000 + v
274.000 + l\
< 272.000 -
>
3 270.000 +
3 268.000 -
-]
266.000 -+
264,000 +
262.000 +—— - —
0.00 50.00 100.00 150.00 200.00 250.00 330.00
e — —— _‘
|==——Bed levels| 276.247 i 270.253 268.070 267.757 267.646 | 268.257 | 277.000 |
! I IR O s (N W
—HF.L 273.147 | 273.147 | 273147 | 273.147 | 273.147 | 273.147 | 273.147
Chainage inm
i
o F
- Dl
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ea-velocity Method :-

At Down stream Site

Discharge Calculations as per Ar

= X A" (100 m from Bridge center)
Where A = Cross Sectional Area
A = Velocity, calculated from Manning's formula
= 1XR£.'JXS'IM
n
R = Hydraulic Mean depth = AlP
P = Wetted Perimeter
S = Bed Slope, measured over a long reach
n = Coefficient of rugosity
Chainage  53+000
HF.L= 273147 m L.B.L = 267.278 m
Bed slope S = 0.00062 Spread length = 330.000 m
Rugosity coefficient, n= 0.050
S.No.| HF.L offset (M) Bed Level D.O.F A.D.O.F | Distance Area W.P
1 2 3 4 5 6 7 8 9
sqri{7*7+ (h1
ki h2)2)
1 273.147 0.00 277.847 0.000 0.000 0.000 0.000 0.000
2 273.147 50.00 269.808 3.339 1.670 50.000 83.475 50.111
3 273.147 100.00 267.910 5.237 4,288 50.000 214.400 50.036
4 273.147 150.00 267.278 5.869 5,553 50.000 277.650 50.004
5 273.147 200.00 267.332 5.815 5.842 50.000 292.100 50.000
6 273.147 250.00 267.657 5.490 5.653 50.000 282.625 50.001
7 273.147 330.00 278.485 0.000 2.745 80.000 219.600 80.188
AVG.B.L= 270.904
Total (Cross sectional Area, A) = 1369.850 sq. m
Wetted Perimeter, Pinm = 330.341
Hydraulic Radius, R=A/P = = 4147 m
Velocity, V = 1/n* R, g™ = 1.285 m/sec Abbreviations
HF.L. - High Flood Level
Discharge, Q= A*= 1760.785 cumecs D.O.F. - Depth Of Flow
Say  1761.00 cumecs AD.O.F. -  Average Depth Of Flow
W.P. - Wetted Perimeter
Linear water way = 330.000 m LBL - LowestBedLevel
280.000
278.000 -
276.000 + ’\ \'4 HEL A
274.000 + |
T 272.000 -
3 270.000
o 268.000 -
o 266.000
264.000 -+
262.000 -
260.000 +—— - - T —
0.00 l 50.00 100.00 150.00 | 200.00 250.00 | 330.00 |
——Bed levels| 277.847 1 269.808 | 267.910 = 267278 | 267.332 | 267.657 | 278.495 i
—H.EL 273.147 | 273.147 | 273.47 | 273.047 | 273.447 | 273147 | 273.147 |
Chainage inm
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Discharge Calculations as per Area-velocity Method :-
Q A Vv

At Down stream Site

= X (500 m from Bridge center)
Where A = Cross Sectional Area
V = Velocity, calculated from Manning's formula
s 1 X R 2/3 X S 112
n
R = Hydraulic Mean depth = AlP
P = Wetted Perimeter
S = Bed Slope, measured over a long reach
n = Coefficient of rugosity )
Chainage 53+000
HF.L= 273.147 m L.B.L = 266.278 m
Bed slope S = 0.00062 Spread length = 330.000 m
Rugosity coefficient, n= 0.050
S.No.| HFL offset (M) Bed Level D.O.F A.D.O.F | Distance Area W.P
1 2 3 4 5 [ 7 8 9
sqri{7*7+ (h14
6x7) hop2)
1 273.147 0.00 277.847 0.000 0.000 0.000 0.000 0.000
2 273.147 50.00 268.808 4,339 2.170 50.000 108.475 50.188
3 273.147 100.00 266.910 6.237 5.288 50.000 264.400 50.036
4 273.147 150.00 266.278 6.869 6.553 50.000 327.650 50.004
5 273.147 200.00 266.332 6.815 6.842 50.000 342.100 50.000
6 273.147 250.00 266.657 6.490 6.653 50.000 332.625 50.001
7 273.147 330.00 278.495 0.000 3.245 80.000 259.600 80.263
AVG.B.L= 270.190
Total (Cross sectional Area, A)= 1634.850 sq. m
Wetted Perimeter, Pinm = 330.492
Hydraulic Radius, R=A /P = = 4,947 m
Velocity, V= 1/n*R¥. 8" = 1.446 misec Abbreviations
H.FL. -  High Flood Level
Discharge, Q= A*V = 2363.643 cumecs D.OF. Depth Of Flow
Say  2364.00 cumecs AD.O.F. - Average Depth Of Flow
W.P. = Wetted Perimeter
Linear water way = 330.000 m LB.L. - LowestBed Level
280.000 B
275.000 | R < g /
] 270.000 - k
]
- 265.000 -+
[-+]
260.000 - ¢
255_000 Y T —— e e S— — ————

) 0.00 50.00 100.00 150.00 | 200.00 { 250.00 | 330.00 |
——Bed levels| 277.847 268.808 266,910 | 266.278 266.332 J 266.657 [ 278.495
——H.F.L. 273.147 | 273.147 273.147 273.147 | 273147 | 273147 273.147

Chainage in m
9467
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Design Discharge :-

Design discharge :

Discharge
Formula from Units
catchment
Emperical formula 2565.76 |Cumecs
Rational Formula 1785.19 |Cumecs
A-V method (at SOC) 2364.00 [Cumecs

Max. discharge

Second Highest

I

As per Cl.6.2 of IRC SP:13,

1.5x 2364.00

Hence Design discharge

2565.76 Cumecs

2364.00 Cumecs

3546.00 Cumecs

n

Design discharge for foundation design :

As per Indian Rail Standard Code

Catchment area Increase over design
(in km?) discharge in percent
0- 500 30[%
500 - 5000 30 -[{20
5000 - | 25000 20 -{10
>25000 10(%

Design discharge for foundation

2565.76 Cumecs

1.3 X

3336.00 Cumecs

2565.76
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Linear water way & Afflux :-

1 Linear Water Way:

Design discharge 2364.00 m*s  (As calculated)

Velocity of river = 1.45 m/s
HFL = 273147 m
Bed level = 267.646 m
Depth of water = 550 m
Assumed Afflux = 005 m
Velocity of approach = 1.437 m/s
Head due to velocity of approach (V* / 2g) = 0.105 m
Total head = 0.156 m
Velocity through vent (2gh) = 1.76 m/s
Velocity allowable = 1.756 mis
Linear water way required = 24548 m
Proposed ventway (6 x 45.7) = 27420 m 0O.K
2 Check for Afflux
As per Cl. 2.2.7 of Pocket Book for Bridge Engineers published by
Indian Road Congress, New Delhi
By Molesworth formula
2 2
Affux= || V5015 |x (ﬂ =1
17.89 Ae
Velocity, V = 1.45 m/sec
Unobstructed area, Au = 1260.950 m?
Effective vent area, Ae = 1508.37 m?
Afflux = 0.000 m < Assumed afflux
Hence OK
3 Design of Formation Level
Vertical clearance (V,) required = 090 m
Bottom of deck level to be provided = 274.098 m
4 Scour Depth Calculations :
dem = 1.34 (D21 K )" As per ¢l.703.2 of IRC 78 - 2000
where, D, = the discharge in cumecs per metre width.
Ky = siit factor
D= 3336.0 =12.166 cumecs/m
2742
Ka= 084  (Asper Dr. Ghuman and Gupta Geotech Consultants)
dym = 1.34 x (12.166"2 / 0.64)7(1/3) = 8.225 m below HFL
Max. depth of scour for Piers = 2Xdgm= 16.45 m below HFL
Max. depth of scour for Abutment = 1.27 xdsm = 10.45 m below HFL
Scour level for Abutments = 26270 m

Scour level for Piers = 256.70 m

s 4 .

- .~ 3453



SILT FACTOR CALCULATION
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MARKANDA RIVER

Bore Hole No Depth (m) Sub-Starta Silt Factor
BH-1(A2) 1.5 Sandy Silt 2.14
BH-2(P5) 1.5 Sandy Silt 2.07
BH-3(P4) 1.5 Fine Sand 2.25
BH-4(P3) 1.5 Fine Sand 2.05
BH-5(P2) 1.5 Fine Sand 2.26
BH-6(P1) 1.5 Silty Sand 1.9

€
@

| Wi
foats

82




e e e e e e e e e wmr e e .ll\a\.I.!-l.‘(ll‘(((((((t“‘l‘t‘i““.‘



Arki Techno Consultants (India ) Pvt. Ltd
N 3/91, IRC Village, Bhubaneswar

|

ARKITECHNO
GRAIN SIZE ANALYSIS OF SOIL WITH SILT FACTOR
(AS PERIS 2720,P-4 &IRC5)
Client: DFCC
Project Name 3 Nos important Bridges
Type of Sample SPT Date of Testing : 27.09.12
Location BH-1(Markanda River-Ambala) Sampledby:  T.K. Das
Depth 1.5m Tested by : D.Mohanty
Weight of oven dried sample before washing (gm) :- 100
Weight of oven dried sample after washing (gm) :- 67.29
. . Individual ;e ; ; ;
Sieve Size Weight Individual Wt. Cummulative Wt | Cummulative Wt |Average size of| Column 3 X
mm s Retained In % Retained In % Passing In % Particle in mm Column 6
Retained in gm. ‘
1 2 3 4 5 6 7
475 0 0.00 0.00 100.00 2.38 0.00
2.00 32.34 32.34 32.34 67.66 3.38 109.15
0.425 29.61 29.61 61.95 38.05 1.21 35.90
0.075 462 462 66.57 33.43 0.25 1.16
Pan 0.72 33.43 100.00 0.00 0.0375 1.25
Wash Loss 327
Total 100
Gravel Content (%)= 0.00 Sand Content (% ) 66.57 Silt and clay % 33.43
Weighted mean dia of Particle (d,,) = 1.47 Silt- Factor 1.76 X sqrt (d,,,) = 2.14
JRemarks :-
Lab Manager Checked By

6 > o
53@:‘;

83




lllllllll - e e w e www W e e P PP Y Y e PPIPPO00 O (



Geotechnical Investigation Work for 3 nos. important Bridges on Dedicated Freight Corridor
Corporation

Appendix -IIl

 (Laboraftory Test Results)
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Arki Techno Consultants (India ) Pvt. Ltd
N 3/91, IRC Village, Bhubaneswar

GRAIN SIZE ANALYSIS OF SOIL AS PER IS 2720 (P-4)

Client

Project Name

DFCC

G.| For 3 Nos. Important Bridges

Type of Sample SPT Date of Testing 27.09.12
Location BH-1(Markanda River-Ambala) Sampled by T. K. Das
Depth 1.5m Tested by D.Mohanty
Weight of oven dried sample before washing (gm) :- 100.00

Weight of oven dried sample after washing (gm) :- 66.56

Cummulative Wt

Lab Manager

! ; Individual Weight Individual Wit. Cummulative Wt
SIRTEGIEE Retained in gm. Retained In % Retained In % Passing In %
75 0 0.00 0.00 100.00
50 0 0.00 0.00 100.00
37.5 0 0.00 0.00 100.00
19 0 0.00 0.00 100.00
475 0.00 0.00 0.00 100.00
2.00 32.34 - 32.34 32.34 67.66
0.425 29.61 29.61 61.85 38.05
0.075 4.62 462 66.57 3343
Total 100.00
Gravel Content (%)= 0.00
Sand Content (% ) = 66.57 Silt and clay % 33.43
Remarks :-
5
Joud

Checked By
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Arki Techno Consultants (India ) Pvt. Ltd

ARKITECHNO N 3/91, IRC Village, Bhubaneswar

GRAIN SIZE ANALYSIS OF SOIL AS PERIS 2720 ( P-4)

Client : DFCC
Project Name : G.IFor 3 Nos. Important Bridges
Type of Sample : SPT Date of Testing r 27.0912
Locaticn :  BH-1(Markanda River-Ambala) Sampled by : T K Das
Depth : 4.5m Tested by :  D.Mohanty
Weight of oven dried sample before washing (gm) :- 100.00
Weight of oven dried sample after washing (gm) :- 68.39
: . Individual Weight Individual Wt. Cummulative Wt Cummulative Wt
Sleve-sizemm Retained ingm. | Retained In % Retained In % Passing In %
75 0 0.00 0.00 100.00
50 0 0.00 0.00 100.00
37.5 0 0.00 0.00 100.00
19 0 0.00 0.00 100.00
475 0.00 0.00 0.00 100.00
2.00 33.26 33.26 33.26 66.74
0.425 30.07 30.07 63.33 36.67
0.075 5.07 5.07 68.40 31.60
Total 100.00
Gravel Content (%)= 0.00
Sand Content (% ) = 68.40 Silt and clay % 31.60
Remarks :-
e R &N
~ 30V
Lab Manager Checked By
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Arki Techno Consultants (India ) Pvt. Ltd
N 3/91, IRC Village, Bhubaneswar

GRAIN SIZE ANALYSIS OF SOIL AS PERIS 2720 (P-4)

Client DFCC
Project Name G.| For 3 Nos. Important Bridges
Type of Sample ubps Date of Testing 27.09.12
Location BH-1{Markanda River-Ambala) Sampled by T. K. Das
Depth 10.5m - Tested by D.Mohanty
Weight of oven dried sample before washing (gm) :- 100.00
Weight of oven dried sample after washing (gm) :- 568
sevwszonm | ime | rasim . | Semmeer | Commaabed
75 0 0.00 0.00 100.00
50 0 0.00 0.00 100.00
37.5 0 0.00 0.00 100.00
19 0 0.00 0.00 100.00
475 0.00 0.00 0.00 100.00
2.00 3.13 3.13 3.13 96.87
0.425 2.31 2.31 5.44 94.56
0.075 0.24 0.24 5.68 94.32
Total 100.00
Gravel Content (%)= 0.00
Sand Content (% } = 5.68 Silt and clay % 94.32

Remarks :-

Lab Manager

[ ]
eI
<o
[}

Checked By

87




% of Passing

110

100

90 -

Grain Size Distribution Curve

BH-1,D-10.5m

80
70
60
50 EREE | | = | |
0.001 0.01 0.1 1 10
- Seive Size in mm
- 3501

88




-
4
’:a

ARKITECHNO
COMBULTAGHTE BNCBN AT LTD.

Arki Techno Consultants (India ) Pvt. Ltd
N 3/91, IRC Village, Bhubaneswar

GRAIN SIZE ANALYSIS OF SOIL AS PER IS 2720 (P-4)

Client DFCC

Project Name G.I For 3 Nos. Important Bridges

Type of Sample SPT Date of Testing 27.09.12
Location BH-1{Markanda River-Ambala) Sampled by T. K. Das
Depth 12.0m Tested by D.Mohanty
Weight of oven dried sample before washing (gm) :- 100.00

Weight of oven dried sample after washing (gm) :- 546

T — individual Weight Individual Wt. Cummulative Wi Cummulative Wit
Retained in gm. Retained In % Retained In % Passing In %
75 0 0.00 0.00 100.00
50 0 0.00 0.00 100.00
37.5 0 0.00 0.00 100.00
19 0 0.00 0.00 100.00
475 0.00 0.00 0.00 100.00
2.00 3.04 3.04 3.04 96.96
0.425 2.23 223 5.27 94.73
0.075 0.20 0.20 5.47 94.53
Total 100.00
Gravel Content (%)= 0.00
Sand Content (% ) = 5.47 Silt and clay % 94.53

Remarks :-

'
€0
&S

i
(S

Lab Manager

Checked By
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Arki Techno Consultants (India ) Pvt. Ltd
N 3/91, IRC Village, Bhubaneswar

GRAIN SIZE ANALYSIS OF SOIL AS PER IS 2720 (P-4 )

Client DFCC

Project Name G.I For 3 Nos. Important Bridges

Type of Sample uDs Date of Testing 27.09.12
Location BH-1(Markanda River-Ambala) Sampled by T. K. Das
Depth 13.5m Tested by’ D.Mohanty
Weight of oven dried sample before washing (gm) :- 100.00

Weight of oven dried sample after washing (gm) :-

6.31

senszmy | TESIAT | S | e | e
75 0 0.00 0.00 100.00
50 0 0.00 0.00 100.00
37.5 0 0.00 0.00 100.00
19 0 0.00 0.00 100.00
4.75 0.00 0.00 0.00 100.00
2.00 334 3.34 3.34 96.66
0.425 262 262 5.96 94.04
0.075 0.36 0.36 6.32 93.68
Total 100.00
Gravel Content (%)= 0.00
Sand Content (% ) = 6.32 Silt and clay % 93.68

Remarks :-

Lab Manager

Checked By
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Arki Techno Consultants (India ) Pvt. Ltd
N 3/91, IRC Village, Bhubaneswar

GRAIN SIZE ANALYSIS OF SOIL AS PERIS 2720 ( P-4 )

Client DFCC
Project Name G.I For 3 Nos. Important Bridges
Type of Sample SPT Date of Testing 27.09.12
Location BH-1(Markanda River-Ambala) Sampled by T. K. Das
Depth 15.0m Tested by D.Mohanty
Weight of oven dried sample before washing (gm) :- 100.00
Weight of oven dried sample after washing (gm) :- 550
S S| RSO | T T o | e
75 0 0.00 0.00 100.00
50 0 0.00 0.00 100.00
37.5 0 0.00 0.00 100.00
19 0 0.00 0.00 100.00
4.75 0.00 0.00 0.00 100.00
2.00 3.13 313 3.13 96.87
0.425 2.16 2.16 5.29 94.71
0.075 0.22 0.22 5.51 94.49
Total 100.00
Gravel Content (%)= 0.00
Sand Content (% ) = 5.51 Silt and clay % 94,49

Remarks :-

Lab Manager

- - 3512

" Checked By
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AN Arki Techno Consultants (India ) Pvt. Ltd

ARKITECHNO N 3/91, IRC Village, Bhubaneswar

GRAIN SIZE ANALYSIS OF SOIL AS PER IS 2720 (P- 4)

Client . DFCC
Project Name :  G.IFor 3 Nos. Important Bridges
Type of Sample : SPT Date of Testing o 27.0912
Location :  BH-1(Markanda River-Ambala) Sampled by . T.K Das
Depth : 18.0m Tested by :  D.Mohanty
Weight of oven dried sample before washing (gm) :- 100.00
Weight of oven dried sample after washing (gm) :- 6.17
. . Individual Weight Individual Wh. Cummulative Wt Cummulative Wt
SIEVE-Se i Retained ingm. | Retained In % Retained In % Passing In %
75 0 0.00 0.00 100.00
50 0 0.00 0.00 100.00
37.5 0 0.00 0.00 100.00
19 0 0.00 0.00 100.00
4.75 0.00 0.00 0.00 100.00
2.00 3.41 3.41 3.41 96.59
0.425 246 2.46 5.87 94.13
0.075 0.31 0.31 6.18 93.82
Total 100.00
Gravel Content (%)= 0.00
Sand Content (% ) = 6.18 Silt and clay % 93.82
Remarks :-
= () 3 i
-- 33&&
Lab Manager T Checked By
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A\ Arki Techno Consultants (India ) Pvt. Ltd

ARKITECHNO N 3/91, IRC Village, Bhubaneswar

GRAIN SIZE ANALYSIS OF SOIL AS PER IS 2720 ( P-4)

Client : DFCC
Project Name : G. For 3 Nos. Important Bridges
Type of Sample : UDS Date of Testing T 27.0912
Location :  BH-1(Markanda River-Ambala) Sampled by : T.K Das
Depth : 19.5m Tested by :  D.Mohanty
Weight of oven dried sample before washing (gm) :- 100.00
Weight of oven dried sample after washing (gm) :- 531
Siwtio | BURSGAL | DRI, [ Srmdiett | BamEeT
75 0 0.00 0.00 100.00
50 0 0.00 0.00 100.00
37.5 0 0.00 0.00 100.00
19 0 0.00 0.00 100.00
475 0.00 0.00 0.00 100.00
2.00 3.04 3.04 3.04 96.96
0.425 2.09 2.09 513 94.87
0.075 0.19 0.19 532 94.68
Total 100.00
Gravel Content (%)= 0.00
Sand Content (% ) = 532 Silt and clay % 94.68

Remarks :-

[N
€t

Lab Manager 3 5 ) Checked By
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Arki Techno Consultants (India ) Pvt. Ltd
N 3/91, IRC Village, Bhubaneswar

GRAIN SIZE ANALYSIS OF SOIL AS PER IS .2720 (P-4)

Client

Project Name

DFCC

G.l For 3 Nos. Important Bridges

Type of Sample ubs Date of Testing 27.09.12
Location BH-1(Markanda River-Ambala) Sampled by T. K. Das
Depth 22.5m Tested by D.Mohanty
Weight of oven dried sample before washing (gm) :- 100.00

Weight of oven dried sample after washing (gm) :-

563

: - Individuai Weight Individual Wt. Cummulative Wt Cummulative Wt
SISUSIRE fin Retained in gm. Retained In % Retained In % Passing In %
75 0 0.00 0.00 100.00
50 0 0.00 0.00 100.00
37.5 0 0.00 0.00 100.00
19 0 0.00 0.00 100.00
4.75 0.00 0.00 0.00 100.00
2.00 3.17 3.17 3.17 96.83
0.425 222 222 5.39 94.61
0.075 0.24 0.24 5.63 94.37
Total 100.00
Gravel Content (%)= 0.00
Sand Content (% ) = 5.63 Silt and clay % 94.37
Remarks :-
Lab Manager = 3 a’ "3 A Checked By
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N Arki Techno Consultants (India ) Pvt. Ltd
ARKITECHNO N 3/91, IRC Village, Bhubaneswar

YT
S e

GRAIN SIZE ANALYSIS OF SOIL AS PER IS 2720 (P-4)

Client : DFCC
Project Name : G.IFor 3 Nos. Important Bridges
Type of Sample : SPT Date of Testing 1 27.0912
Location :  BH-1(Markanda River-Ambala) Sampled by : T.K Das
Depth i 24.0m Tested by :  D.Mohanty
Weight of oven dried sample before washing (gm) :- 100.00
Weight of oven dried sarhple after washing (gm) :- 7825
sstam,_| Socarveon | TS [ Cnmielt | comshe
75 0 0.00 0.00 100.00
50 0 0.00 0.00 100.00
375 0 0.00 0.00 100.00
19 0] 0.00 0.00 100.00
4.75 0.00 0.00 0.00 100.00
2.00 35.76 35.76 35.76 64.24
0.425 31.87 31.87 67.63 32.37
0.075 10.63 10.63 78.26 21.74
Total 100.00
Gravel Content (%)= 0.00
Sand Content (% ) = 78.26 Silt and clay % 21.74

Remarks :-

Lab Manager Checked By
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Arki Techno Consultants (India ) Pvt. Ltd

N 3/91, IRC Village, Bhubaneswar

GRAIN SIZE ANALYSIS OF SOIL AS PER IS 2720 (P-4 )

Client DFCC

Project Name G.l For 3 Nos. Important Bridges

Type of Sample SPT Date of Testing 27.09.12
Location BH-1(Markanda River-Ambala) Sampled by T. K. Das
Depth 27.0m Tested by D.Mohanty
Weight of oven dried sample before washing (gm) :- 100.00

Weight of oven dried sample after washing {(gm) :- 0.53

; , Individua! Weight Individual Wit. Cummulative Wt Cummulative Wt
sleve Szemm Retained in gm. Retained In % Retained In % Passing In %
75 0 0.00 0.00 100.00
50 0 0.00 0.00 100.00
375 0 0.00 0.00 100.00
19 0 0.00 0.00 100.00
4.75 0.00 0.00 0.00 100.00
2.00 0.25 0.25 0.25 99.75
0.425 0.22 0.22 0.47 99.53
0.075 0.06 0.06 0.53 99.47
Total 100.00
Gravel Content (%)= 0.00
Sand Content (% ) = 0.53 Silt and clay % 99.47
Remarks :-
Lab Manager w 4 DA Checked By
S P ] a -_L o
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Arki. Techno Consultants (India ) Pvt. Ltd

N 3/91, IRC Village, Bhubaneswar

GRAIN SIZE ANALYSIS OF SOIL AS PER IS 2720 (P-4)

Client

Project Name

DFCC

G.| For 3 Nos. Important Bridges

Type of Sample SPT Date of Testing 27.09.12
Location BH-1(Markanda River-Ambala) Sampled by T. K. Das
Depth 33.0m Tested by D.Mchanty
Weight of oven dried sample before washing (gm) :- 100.00
Weight of oven dried sample after washing (gm) :- 0.63
) . Individual Weight Individual Wt. Cummulative Wt Cummulative Wt
Steve Size mm Retained in gm. Retained In % Retained In % Passing In %
75 0 0.00 0.00 100.00
50 0 0.00 0.00 100.00
375 0 0.00 0.00 100.00
19 0 0.00 0.00 100.00
475 0.00 0.00 0.00 100.00
2.00 0.30 0.30 0.30 99.70
0.425 0.26 0.26 0.56 99.44
0.075 0.08 0.08 0.64 99.36
Total 100.00
Gravel Content (%)= 0.00
Sand Content (% ) = 0.64 Silt and clay % 99.36

Remarks :-

Lab Manager

3329

Checked By
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Arki Techno Consultants (India ) Pvt. Ltd

ARKITECHNO N 3/91, IRC Village, Bhubaneswar

GRAIN SIZE ANALYSIS OF SOIL AS PER IS 2720 (P-4)

Client : DFCC
Project Name :  G.IFor 3 Nos. Important Bridges
Type of Sample : SPT Date of Testing : 27.09.12
Location :  BH-1(Markanda River-Ambala) Sampled by : T.K. Das
Depth : 39.0m Tested by . D.Mohanty
Weight of oven dried sample before washing (gm) :- 100.00
Weight of oven dried sample after washing (gm) :- 0.29
smestem | ol | Lo | rmmmmm | remm
75 0 0.00 0.00 100.00
50 0 0.00 0.00 100.00
37.5 0 0.00 0.00 100.00
19 0 0.00 0.00 100.00
475 0.00 0.00 0.00 100.00
2.00 0.15 0.15 0.15  99.85
0.425 0.11 0.11 0.26 99.74
0.075 0.03 0.03 0.29 99.71
Total 100.00
Gravel Content (%)= 0.00
Sand Content (% ) = 0.29 Silt and clay % 99.71

Remarks :-

(=%

T
o2
3

Lab Manager - Checked By
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Arki Techno Consultants (India ) Pvt. Ltd
N 3/91, IRC Village, Bhubaneswar

GRAIN SIZE ANALYSIS OF SOIL AS PER IS 2720 ( P-4)

Client

Project Name

DFCC

G.I For 3 Nos. Important Bridges

Type of Sample SPT Date of Testing 27.09.12
Location BH-1(Markanda River-Ambala) Sampled by T. K. Das
Depth 40.5m Tested by D.Mohanty
Weight of oven dried sample before washing (gm) :- 100.00

Weight of oven dried sample after washing (gm) :- 0.40

. ' Individual Weight Individual Wt. Cummulative Wt Cummulative Wt
Sieve Size mm Retained in gm. Retained In % Retained In % Passing In %
75 0 0.00 0.00 100.00
50 0 0.00 0.00 100.00
37.5 0 0.00 0.00 100.00
19 0 0.00 0.00 100.00
475 0.00 0.00 0.00 100.00
2.00 0.20 0.20 0.20 99.80
0.425 0.16 0.16 0.36 99.64
0.075 0.05 0.05 0.41 99.59
Total 100.00
Gravel Content (%)= 0.00
Sand Content (% ) = 0.41 Silt and clay % 99.59
Remarks :-
Lab Manager - €D Ty Checked By
- . JU M
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Arki Techno Consultants (India ) Pvt. Ltd

ARKITECHNO N 3/91, IRC Village, Bhubaneswar

GRAIN SIZE ANALYSIS OF SOIL AS PER IS 2720 (P-4)

Client : DFCC
Project Name : G.IFor 3 Nos. Important Bridges
Type of Sample : SPT Date of Testing o 27.09.12
Location . BH-1(Markanda River-Ambala) Sampled by : T. K. Das
Depth : 50.0m Tested by :  D.Mohanty
Weight of oven dried sample before washing (gm) :- 100.00
Weight of oven dried sample after washing (gm) :- 68.01
comoesrn | et | DR | e | o
75 0 0.00 0.00 100.00
50 0 0.00 0.00 100.00
37.5 0 0.00 0.00 100.00
19 0 0.00 0.00 100.00
4.75 0.00 0.00 0.00 100.00
2.00 31.57 31.57 3157 68.43
0.425 25.84 25.84 57.41 42.59
0.075 10.60 10.60 68.01 31.99
Total 100.00
Gravel Content (%)= 0.00
Sand Content (% ) = 68.01 Silt and clay % 31.99

Remarks :-

Lab Manager Checked By
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Arki Techno Consultants (India) Pvt.Ltd
N 3/91, IRC Village, Bhubaneswar

DETERMINATION OF LIQUID LIMIT AND PLASTIC LIMIT
IS : 2720 (Part -5)

lC,Iient DFCC
N 2roject Name G.| For 3 Nos. Important Bridges
IType of Sample SPT Date Of Testing : 28.09.12
ILocation BH-1(Markanda River-Ambala) Sampled by oo T.K.Das
IDepth 4.5m Tested by :  D.Mohanty
|
{Number of Blows 28 26 19 18 Plastic Limit
(Container No. c19 c20 c21 c22 NP
iContainer Weight (gm) (W1) 30.48 35.24 37.88 34.61
jContainer + Wt. of wet soil (gm) (W2) 84.58 97.14 98.85 102.77
| Wt of Container + Wt. of oven dry soil (gm) (W3) 77.91 88.32 85.65 87.16
Tt Of water (gm) (W2-W1)-(W3-W1) 6.67 8.82 13.20 15.61
i Wt. of oven dry soil (gm) (W3-W1) 47.43 53.08 47.77 52.55
1Moisture Content (%)=
| (W2-W1)-(W3-W1)JW3-WA1) X 100 14,07 16.61 27.64 29,71
i
_ Result Summary
! Liquid Limit (WL) 18 %
i Plastic Limit (Wp) _ %
! Plasticity Index (Ip) _ %
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Arki Techno Consultants (India) Pvt.Ltd .

ARKITECHNO N 3/91, IRC Village, Bhubaneswar
DETERMINATION-OF LIQUID LIMIT AND PLASTIC LIMIT !
IS : 2720 (Part -5) R
Client DFCC |
Project Name G.| For 3 Nos. Important Bridges Ny
Type of Sample ubs Date Of Testing 28.08.12
Location BH-1(Markanda River-Ambala) Sampled by T.K.Das |
Depth : 7.5m Tested by D.Mchanty |
l
Number of Blows 29 26 20 17 Plastic Limit |
Container No. Cc7 C8 Cc9 C10 C11 c12 |
Container Weight (gm) (W1) 32.58 37.21 33.14 35.42 31.85 36.97 |
Container + Wt. of wet soil (gm) (W2) 88.50 102.88 105.21 109.21 89.54 89.02 1
Wt of Container + Wt. of oven dry soil (gm) (W3) 77.78 88.70 85.75 87.16 81.63 80.67 |
Wt. Of water (gm) (W2-W1)-(W3-W1) 10.72 14.18 19.47 22.05 7.91 835 |
Wt. of oven dry soil (gm) (W3-W1) 45.20 51.49 52.61 51.74 49.78 4370 |
Moisture Content (%)= . Pl
[(W2-W1)- (WB-WAJW3-WA) X 100 23.71 27.53 37.01 42.62 17.54 17.40;
Result Summary )
Liquid Limit (WL) 29 % |
Plastic Limit (Wp) 17 % '
Plasticity Index (Ip) 12 % |
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Arki Techno Consultants (India) Pvt.Ltd
N 3/91, IRC Village, Bhubaneswar

R
|
: !CIient

_?roject Name

DETERMINATION OF LIQUID LIMIT AND PLASTIC LIMIT
IS : 2720 (Part -5)

DFCC
G.I For 3 Nos. Important Bridges

1
1
i

Type of Sample ubs Date Of Testing 28.09.12
l*_ocation BH-1(Markanda River-Ambala) Sampled by T.K.Das
. iDepth 10.5m Tested by D.Mohanty
l
_INumber of Blows 30 28 20 18 Plastic Limit
IContainer No. C13 C14 c9 C16 (g c18
iContainer Weight (gm) (W1) 39.64 36.34 33.14 32.28 30.76 32.24
‘"IContainer + Wt. of wet soil (gm) (W2) 86.82 102.52 105.70 109.95 90.44 88.03
IWt of Container + Wt. of oven dry soil (gm) (W3) 77.78 88.84 85.75 87.07 82.04 80.89
“iWt. Of water (gm) (W2-W1)-(W3-W1) 9.04 13.68 19.96 22.88 8.40 7.13
I Wt. of oven dry soil (gm) (W3-W1) 38.15 52.50 52.61 54.79 51.28 48.65
tMoisture Content (%)=
 (W2-WA1)-(W3WH)JW3-W1) X 100 23.70 26.05 37.94 41.76 16.37 14.66
I
Result Summary
Liquid Limit (WL) 30 %
Plastic Limit (Wp) 16 %
Plasticity Index (Ip) 14 %
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ARKITECHNO N 3/91, IRC Village, Bhubaneswar
DETERMINATION OF LIQUID LIMIT AND PLASTIC LIMIT '
IS : 2720 (Part -5) i
Client :  DFCC I
Project Name G.I For 3 Nos. Important Bridges i
Type of Sample SPT Date Of Testing 28.09.12 |
Location BH-1(Markanda River-Ambala) Sampled by : T.K.Das
Depth 12.0m Tested by D.Mehanty l
!
Number of Blows 29 26 24 19 Plastic Limit |
Container No. Cc37 C38 C39 C40 C41 c42 |
Container Weight (gm) (W1) 38.52 37.22 39.43 305 37.6 3555 |
Container + Wt. of wet soil (gm) (W2) 88.75 105.78 | 102.33 | 11225 | 89.89 88.93 |
Wi of Container + Wi. of oven dry soil (gm) (W3) 77.49 88.88 85.77 87.33 82.13 81.27 |
Wt. Of water (gm) (W2-W1)-(W3-W1) 11.26 16.90 16.56 24.92 7.76 766 |
Wi. of oven dry soil (gm) (W3-W1) 38.97 51.66 46.34 56.83 44 53 4572 |
Moisture Content (%)= |
[W2-W1) (W3- W)/ (W3-WA) X 100 28.88 3272 | 3574 | 4386 | 1743 | 16.76 ;
Result Summary |
Liquid Limit (WL) 34 % A
Plastic Limit (Wp) 17 % ’
Plasticity Index (Ip) 17 % ]
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Arki Techno Consultants (India) Pvt.Ltd

1 ARKITECHNO N 3/91, IRC Village, Bhubaneswar
R DETERMINATION OF LIQUID LIMIT AND PLASTIC LIMIT
I IS : 2720 (Part -5)
_tslient DFCC
_ ) 2roject Name :  G.I For 3 Nos. Important Bridges
IType of Sample ubDs Date Of Testing 28.09.12
Il.oc:altion BH-1(Markanda River-Ambala) Sampled by : T.KDas
IDepth 13.5m Tested by D.Mohanty
N
(Number of Blows 30 26 24 21 Plastic Limit
Container No. C25 C26 ca27 c28 C29 C30
jContainer Weight (gm) (W1) 35.83 33.36 31.2 39.42 34.86 30.76
‘jContainer + Wt. of wet soil (gm) (W2) 86.84 104.87 102.65 104.33 90.34 90.04
[Wt of Container + Wt. of oven dry soil (gm) (W3) 77.48 89.40 85.92 87.42 82.35 81.99
‘iWt. Of water (gm) (W2-W1)-(W3-W1) 9.37 15.47 16.73 16.91 7.99 8.05
| Wt. of oven dry soil (gm) (W3-W1) 4165 56.04 5472 48.00 47.49 51.23
*iMoisture Content (%)=
(W2-WA)-(W3-WA)JW3-W1) X 100 22.49 27.61 30.57 35.22 16.83 15.71
I
' Result Summary
i Liquid Limit (WL) 29 %
I Plastic Limit (Wp) 16 %
I Plasticity Index (Ip) 13 %
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Arki Techno Consultants (India) Pvt.Ltd
N 3/91, IRC Village, Bhubaneswar

Client

Project Name

DETERMINATION OF LIQUID LIMIT AND PLASTIC LIMIT
IS : 2720 (Part -5)
DFCC
G.| For 3 Nos. Important Bridges

Type of Sample SPT Date Of Testing : 28.09.12 '
Location BH-1(Markanda River-Ambala) Sampled by : T.KDas ¢ I
Depth 15.0m Tested by : D.Mohanty R
|
Number of Blows 30 27 20 18 Plastic Limit |
Container No. C1 c2 C3 C4 C5 Cé |
Container Weight (gm) (W1) 336 34.2 36.7 32.65 31.26 30.12 |
Container + Wt. of wet soil (gm) (W2) 90.18 107.24 107.05 112.93 91.68 90.59 |
Wit of Container + Wt. of oven dry soil (gm) (W3) 77.56 89.34 85.89 87.36 82.45 81.88 |
Wit. Of water (gm) (W2-W1)-(W3-W1) 12.62 17.89 21.16 25.57 9.23 872 |
Wt. of oven dry soil (gm) (W3-W1) 4396 | 55.14 49.19 54.71 51.19 51.76 |
Moisture Content (%)= N
[(W2-WA)-(W3-WA ) (W3-W1) X 100 28.71 32.45 43.01 46.73 18.02 16.84 ( |
Result Summary '
Liguid Limit (WL) 35 % |
Plastic Limit (Wp) 17 % '
Plasticity Index (Ip) 18 % ‘
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Arki Techno Consultants (India) Pvt.Ltd

| arkrecHNO N 3/91, IRC Village, Bhubaneswar
DETERMINATION OF LIQUID LIMIT AND PLASTIC LIMIT
| IS : 2720 (Part -5)
iClient DFCC
Project Name G.l For 3 Nos. Important Bridges
Type of Sample SPT Date Of Testing 28.09.12
i ll_ocation BH-1(Markanda River-Ambala) Sampled by T.K.Das
lDepth 18.0m Tested by D.Mohanty
l
|Number of Blows 33 31 21 20 Plastic Limit
[Container No. A13 At4 A15 A16 A17 A18
jContainer Weight (gm) (W1) 30.74 36.34 35.26 32.28 30.76 32.29
IContainer + Wt. of wet soil (gm) (W2) 88.77 103.28 106.50 110.57 92.05 90.08
1Wt of Container + Wt. of oven dry soil (gm) (W3) 77.40 89.22 86.02 87.43 82.63 81.92
_iWt. Of water (gm) (W2-W1)-(W3-W1) 11.37 14.06 20.49 23.14 9.42 8.16
I Wt. of oven dry soil (gm) (W3-W1) 46.66 '52.88 50.76 55.15 51.87 49.63
"IMoisture Content (%)=
 (W2-W1)-(W3-W1)J/(W3-W1) X 100 24.37 26.59 40.36 41.96 18.17 16.44
M g
Result Summary
Liquid Limit (WL) %
! Plastic Limit (Wp) %
I Plasticity Index (Ip) %
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ABKITECHNO N 3/91, IRC Village, Bhubaneswar
DETERMINATION OF LIQUID LIMIT AND PLASTIC LIMIT '
IS : 2720 (Part -5) |
Client . DFCC |
Project Name :  G.I For 3 Nos. Important Bridges [
Type of Sample :  UDS Date Of Testing 28.09.12 |
Location :  BH-1(Markanda River-Ambala) Sampled by T.K.Das '
Depth o 22.5m Tested by D.Mohanty "
|
Number of Blows 30 27 20 18 Plastic Limit |
Container No. A1 A2 A3 Ad A5 A 1
Container Weight (gm) (W1) 30.58 33.64 36.7 32.65 34.87 31.29 |
Container + Wt. of wet soil (gm) (W2) 90.40 107 .41 107.15 113.24 91.64 91.52 |
Wt of Container + Wt. of oven dry soil (gm) (W3) 77.02 89.22 85.93 87.52 82.68 82.23 |
Wt. Of water (gm) (W2-W1)-(W3-W1) 13.38 18.19 2122 25.72 8.95 9.29 N
Wt. of oven dry soil (gm) (W3-W1) 46.44 55.58 4923 54.87 47.81 50.94 |
Moisture Content (%)= i |
[W2-WA)-(W3-W1)J/(W3-W1) X 100 28.82 32.73 43.11 46.88 18.73 18.24 ]
Result Summary |
Liquid Limit (WL) 35 %
Plastic Limit (Wp) 18 % 1
1
Plasticity Index (Ip) 17 % '
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