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DESCRIPTION OF SAMPLE COLLECTION AND TESTS & CONCLUSION

Sinking of six (06) nos. of exploratory bore holes by shell and auger method up to the max. depth of 10.45 m
were conducted. The location of the bore-holes were decided and fixed by the Engineer in charge.
Disturbed and undisturbed soil samples at every meter interval were collected for necessary field and

laboratory tests.

(A) Field Tests:

(i) Determination of In-Situ density.

In-situ density of the soil was determined by Split spoon sampler. The results are shown in Table- 07

(ii) Standard penetration test:

The standard penetration test was executed with the split-spoon sampler at the depths of 1.50 M, 2.00 M, &
upto 10.00M. For determination of N value, number of blows required for a penetration of 30 cm after 15
cm seating drive, when driven by a weight of 63.50 Kg having a fall of 75 cm, was counted. The N value has

been corrected as per IS: 2131-1981. Bore Hole Logs are shown in Tables- 01-06
(B) Laboratory Tests and Results

Following tests have been conducted on various soil samples in the laboratory:

Laboratory Test IS : Code Referred
Natural moisture content IS : 2720 (Part-2)
Specific gravity IS : 2720 (Part-3)
Grain Size analysis IS : 2720 (Part-4)
Direct Shear Test IS : 2720 (Part-13)
Engineering classification of soil IS :1498 - 1970

The results are being tabulated in Table-07

(C) Determination of Bearing capacity of soil.

(i) Bearing capacity considering shear failure as per IS: 6403-1981. & considering Safe settlement

as per 1S: 8009
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Table - 01

R. B. TESTING

72, LENIN SARANI, DURGA NAGAR, SILIGURI

DIST. JALPAIGURI, Pin-734 001

(As per I.S. 1892 : 1979)

BORE LOG
BORE HOLE NO. - |

Dia of Bore Type of Boring Type of Drilling Ground/ Bed RL | 99.95 M
100 mm Shell & Auger B.M.D. Project/Location
Termination depth | 10.45M \'\/Avigé'?\l:o&gg Lrilé OF RAIGANJ MUNICIPALITY
Standing Water Level 5.00 M JLNO: 15§,P|EOTV|\\JI)O 319,302 (R.S) 2864 , 2857(L.R)
Commenced on : 09.04.2019 Completed on: 09.04.2019 | KHATIANNO :74, 49 (R.S), 223, 914, 4096 (L.R)
P.S: RAIGANJ, DIST: UTTAR DINAJPUR.
Description of samples & N’ Value
Description of Strata Fr(IJSriIOW EGLTO Thickness Z % Samples Depth (M)
M M M > [Type | Ref. No. | Ref. LV. EGL
Poorly graded sand with little 4 P P-1/1 1.50-1.80
fines (SP) 7 P P-1/2 2.15-2.45
0.00 4.45 A5 0 TP [ P 3.15-3.45
12 P P-1/4 4.15-4.45
Poorly graded to well graded 14 P P-1/5 6.15-6.45
sand (SP-SW) 4.45 10.45 6.00 18 P P-1/6 8.15-8.45
23 P P-1/7 10.15-10.45

CODE: EGL- Existing Ground Level, UDS — Undisturbed Sample, DS— Disturbed Sample,
W — Water Sample, SPT — Standard Penetration Test, V — Vane Test.

No. of Disturbed Sample: Nil
No. of Large Disturbed Sample: Nil

No. of U.D.S.: Nil
No. of S.P.T.: Seven (07)

No. Vane Test : Nil
No. Water Sample : Nil

Table — 02

R. B. TESTING

72, LENIN SARANI, DURGA NAGAR, SILIGURI

DIST. JALPAIGURI, Pin-734 001

(As per I.S. 1892 : 1979)

BORE LOG
BORE HOLE NO. -

Dia of Bore Type of Boring Type of Drilling Ground/ Bed RL | 99.93 M
100 mm Shell & Auger B.M.D. Project/Location
Termination depth | 10.45M \,\/Avggépl\\l:o&g? lriléw OF RAIGANJ MUNICIPALITY
Standing Water Level 5.00 M JLNO: 15§,P|EOT N)O 319,302 (R.S) 2864 , 2857(L.R)
Commenced on : 09.04.2019 Completed on: 09.04.2019 | KHATIAN NO:74, 49 (R.S), 223, 914 , 4096 (L.R)
P.S: RAIGANJ, DIST : UTTAR DINAJPUR.
Description of samples & N’ Value
Description of Strata Frc?rilow EGLTO Thickness Z % Samples Depth (M)
M M M > [Type | Ref. No. | Ref. LV. EGL
Poorly graded sand with little 4 P P-11/1 1.50-1.80
fines (SP) 7 P P-11/2 2.15-2.45
0.00 445 445 11 P P-11/3 3.15-3.45
14 P P-11/4 4.15-4.45
Poorly graded to well graded 16 P P-11/5 6.15-6.45
sand (SP-SW) 4.45 10.45 6.00 21 P P-11/6 8.15-8.45
30 P P-11/7 10.15-10.45

CODE: EGL- Existing Ground Level, UDS — Undisturbed Sample, DS— Disturbed Sample,
W — Water Sample, SPT — Standard Penetration Test, V — Vane Test.

No. of Disturbed Sample: Nil
No. of Large Disturbed Sample: Nil

No. of U.D.S.: Nil
No. of S.P.T.: Seven (07)

No. Vane Test : Nil
No. Water Sample : Nil
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Table — 03

R. B. TESTING

72, LENIN SARANI, DURGA NAGAR, SILIGURI

DIST. JALPAIGURI, Pin-734 001

(As per I.S. 1892 : 1979)

BORE LOG
BORE HOLE NO. - llI

Dia of Bore Type of Boring Type of Drilling Ground/ Bed RL | 100.00 M
100 mm Shell & Auger B.M.D. Project/Location
Termination depth | 10.45M \,\/AV%SAI\J:OBGE Llilé OF RAIGANJ MUNICIPALITY
Standing Water Level 5.00 M JLNO: 15§,P|EOTV|\\JI)O 319,302 (R.S) 2864 , 2857(L.R)
Commenced on : 09.04.2019 Completed on: 09.04.2019 | KHATIAN NO:74, 49 (R.S), 223, 914 , 4096 (L.R)
P.S: RAIGANJ, DIST : UTTAR DINAJPUR.
Description of samples & N’ Value
Description of Strata Fr(IJSriIOW EGLTO Thickness Z % Samples Depth (M)
M M M > [Type | Ref. No. | Ref. LV. EGL
Poorly graded sand with little 5 P P-111/1 1.50-1.80
fines (SP) 8 P P-111/2 2.15-2.45
0.00 545 545 11 P P-111/3 3.15-3.45
16 P P-111/4 5.15-5.45
Poorly graded to well graded 18 P P-111/5 7.15-7.45
sand (SP-SW) 5.45 10.45 5.00 19 P P-111/6 9.15-9.45
26 P P-111/7 10.15-10.45

CODE: EGL- Existing Ground Level, UDS — Undisturbed Sample, DS— Disturbed Sample,
W — Water Sample, SPT — Standard Penetration Test, V — Vane Test.

No. of Disturbed Sample: Nil
No. of Large Disturbed Sample: Nil

No. of U.D.S.: Nil
No. of S.P.T.: Seven (07)

No. Vane Test : Nil
No. Water Sample : Nil

Table — 04

R. B. TESTING
72, LENIN SARANI, DURGA NAGAR, SILIGURI
DIST. JALPAIGURI, Pin-734 001

BORE LOG
(As per I.S. 1892 : 1979)

BORE HOLE NO. - IV

Dia of Bore Type of Boring Type of Drilling Ground/ Bed RL | 100.06 M
100 mm Shell & Auger B.M.D. Project/Location
Termination depth | 10.45M Oﬂvggépl\\l:o%? lriléw OF RAIGANJ MUNICIPALITY
Standing Water Level 5.00 M JLNO: 155,PIEOT N)O 319,302 (R.S) 2864 , 2857(L.R)
Commenced on : 10.04.2019 Completed on: 10.04.2019 | KHATIAN NO :74, 49 (R.S), 223, 914 , 4096 (L.R)
P.S: RAIGANJ, DIST : UTTAR DINAJPUR.
Description of samples & N’ Value
Description of Strata Frc?rilow EGLTO Thickness Z % Samples Depth (M)
M M M > [Type | Ref. No. | Ref. LV. EGL
Poorly graded sand with little 6 P P-1V/1 1.50-1.80
fines (SP) 9 P P-1V/2 2.15-2.45
0.00 >4 >45 12 P P-1V/3 3.15-3.45
17 P P-1V/4 5.15-5.45
Poorly graded to well graded 17 P P-IV/5 7.15-7.45
sand (SP-SW) 5.45 10.45 5.00 20 P P-1V/6 9.15-9.45
27 P P-1V/7 10.15-10.45

CODE: EGL- Existing Ground Level, UDS — Undisturbed Sample, DS— Disturbed Sample,
W — Water Sample, SPT — Standard Penetration Test, V — Vane Test.

No. of Disturbed Sample: Nil
No. of Large Disturbed Sample: Nil

No. of U.D.S.: Nil
No. of S.P.T.: Seven (07)

No. Vane Test : Nil
No. Water Sample : Nil
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Table —

05

R. B. TESTING
72, LENIN SARANI, DURGA NAGAR, SILIGURI
DIST. JALPAIGURI, Pin-734 001

BORE LOG
(As per I.S. 1892 : 1979)

BORE HOLE NO. -V

Dia of Bore Type of Boring Type of Drilling Ground/ Bed RL | 100.16 M
100 mm Shell & Auger B.M.D. Project/Location
Termination depth | 10.45M MOUZA : BARUA
Standing Water Level 500 M WARD NO.:02(NEW) OF RAIGANJ MUNICIPALITY,

Commenced on : 10.04.2019

Completed on: 10.04.2019

J.LNO :152,PLOT NO :319,302 (R.S) 2864 , 2857(L.R)
KHATIAN NO :74 , 49 (R.S), 223, 914 , 4096 (L.R)
P.S: RAIGANJ, DIST : UTTAR DINAJPUR.

Description of samples & N’ Value

Description of Strata Fr(?rilow EGLTO Thickness Z % Samples Depth (M)
M M M > [Type | Ref. No. | Ref. LV. EGL

Poorly graded sand with little 5 P P-V/1 1.50-1.80

fines (SP) 7 P P-V/2 2.15-2.45

0.00 445 445 11 P P-V/3 3.15-3.45

13 P P-V/4 4.15-4.45

Poorly graded to well graded 15 P P-V/5 6.15-6.45

sand (SP-SW) 4.45 10.45 6.00 19 P P-V/6 8.15-8.45
25 P P-V/7 10.15-10.45

CODE: EGL- Existing Ground Level, UDS — Undisturbed Sample, DS— Disturbed Sample,
W — Water Sample, SPT — Standard Penetration Test, V — Vane Test.

No. of Disturbed Sample: Nil
No. of Large Disturbed Sample: Nil

No. of U.D.S.: Nil
No. of S.P.T.: Seven (07)

No. Vane Test : Nil
No. Water Sample : Nil

Table —

06

R. B. TESTING
72, LENIN SARANI, DURGA NAGAR, SILIGURI
DIST. JALPAIGURI, Pin-734 001

BORE LOG
(As per I.S. 1892 : 1979)

BORE HOLE NO. - VI

Dia of Bore Type of Boring Type of Drilling Ground/ Bed RL | 99.10 M
100 mm Shell & Auger B.M.D. Project/Location
Termination depth | 10.45M MOUZA : BARUA
Standing Water Level 500 M WARD NO.:02(NEW) OF RAIGANJ MUNICIPALITY,

Commenced on : 10.04.2019

Completed on: 10.04.2019

J.LNO :152,PLOT NO :319,302 (R.S) 2864 , 2857(L.R)
KHATIAN NO :74 , 49 (R.S), 223, 914 , 4096 (L.R)
P.S: RAIGANJ, DIST : UTTAR DINAJPUR.

Description of samples & N’ Value

Description of Strata Frc?rilow EGLTO Thickness Z % Samples Depth (M)
M M M > [Type | Ref. No. | Ref. LV. EGL

Poorly graded sand with little 6 P P-VI/1 1.50-1.80

fines (SP) 9 P P-VI/2 2.15-2.45

0.00 4.45 4.45 10 P P-VI1/3 3.15-3.45

14 P P-VI/4 4.15-4.45

Poorly graded to well graded 16 P P-VI/5 6.15-6.45

sand (SP-SW) 4.45 10.45 6.00 20 P P-VI/6 8.15-8.45
29 P P-VI/7 10.15-10.45

CODE: EGL- Existing Ground Level, UDS — Undisturbed Sample, DS— Disturbed Sample,
W — Water Sample, SPT — Standard Penetration Test, V — Vane Test.

No. of Disturbed Sample: Nil
No. of Large Disturbed Sample: Nil

No. of U.D.S.: Nil
No. of S.P.T.: Seven (07)

No. Vane Test : Nil
No. Water Sample : Nil
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Table-07
Physical Properties of Soil

BH

W
i

W
i

BH-I11

BH-1V

BH-V

Design Value
Among BH:
(LILHLIV & V)

BH-VI

Stratum

Soil Parameter

Depth
(1.00M to 4.45M)

Depth
(1.00M to 4.45M)

Depth
(1.00M to 5.45M)

Depth
(1.00M to 5.45M)

Depth
(1.00M to 4.45M)

Depth
(1.00M to 4.45M)

Depth
(1.00M to 4.45M)

Bulk density, y» (g/cc) 187 | 188 | 1.90 1.92 1.89 1.87 1.91
Natural Moisture Content w (%o) 18.30 | 18.05 17.80 16.90 17.95 18.30 17.50
Natural Dry density yq (g/cc) 1.58 1.59 1.61 1.64 1.60 1.58 1.63
Specific Gravity, G 2.62 2.63 2.63 2.64 2.63 2.62 2.64
Void ratio, e 0.66 0.65 0.63 0.61 0.64 0.66 0.62
Saturated density, ysa: (9/CC) 1.98 1.99 2.00 2.02 1.99 1.98 2.01
Submerged density, ysu (9/CC) 098 | 099 | 1.00 102 | 0.99 0.98 1.01
Relative density (%) 36.77 | 38.41 41.19 45.09 39.76 36.77 42.87
Angle of Internal friction 30.25 | 3050 | 31.00 | 3175 | 30.75 30.25 31.25

(D)(degree)
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Table-08
Correction of SPT (N) values

BH.NO. Depth | Bulk density P Cn N Corz;il(zt)ed N

(M) Yo (9/cc) | (kglem?)
(BH: LI, 3.00 0.561 1.188 10 11.88

IV & V) 1.87
4.00 0.748 1.092 12 13.10

BH: VI 3.00 0.573 1.186 10 11.86
4.00 191 0.764 1.088 14 15.23

Table-09

As per IS code: 8009(part 1) 1976, allowable bearing pressure on permissible
settlement against corrected and adopted N & Shear failure

- Depth Width A dg?tge rd N S(?; trlr‘? )n;g;t Bearing prezs# re in T/M?

NO. (M) (M) correction Kg/Cm? 50 mm f5mm Shear
settlement | settlement Failure

S 3.00 30.25 16.53 20.58
S 3.00 4.00 11.88 30.50 16.39 21.55
E 6.00 32.00 23.44 24.02
= 4.00 27.00 18.52 27.44
; 4.00 5.00 13.10 28.50 17.54 28.38
= 6.00 30.00 25.00 29.50
3.00 30.28 16.51 27.17

3.00 4.00 11.86 30.54 16.37 28.52

S 6.00 32.20 23.29 31.93
E 4.00 21.28 23.49 36.23
4.00 5.00 15.23 21.89 22.84 37.52

6.00 22.50 33.33 39.08

R.B./P.S: RAIGANJ/2019-20/8




FOR (BH: LILIILIV & V)

**SAMPLE CALCULATION FOR BEARING CAPACITY**
Failure Mode - General Shear
Footing Type - ISOLATED SQUARE = 3.00M x 3.00M

Depth of Foundation : 3.00M

Existing Ground level : 0.00M

Ground Water Table level: 0.00M

Relative Density: 36.77%

Bulk Density (W)of Soil Above Footing Base : 1.87 T/Cu.M.
Submerged Density (W")of Soil Above Footing Base : 1.08 T/Cu.M.
Bulk Density (W)of Soil Below Footing Base : 1.87 T/Cu.M.
Factor of Safety : 3.00

Shape factor  Depth Factor Inclination Factor

Sq =1.200 Dg=1.174  Igq=1.000

Sg =0.800 Dg=1.174 Ig=1.000
Water Table Correction Factor w'=0.50

Effective surcharge at base level q = 3.24 T/Sq.M.

****Eor General Shear Failure****

Ultimate Net B.C. = Qult_n = g*(Ng-1)*Sg*Dg*Iq + 0.5*B*W*Ng*Sg*Dg*Ig*W"'
Angle of Internal Friction(phai) : 30.25

Bearing Capacity Factors

Ng = 18.95 Ng = 23.26

Thus Qult_n =112.56 T/Sq.M.
Allowable Bearing Capacity (Qall) = 37.52 T/Sq.M.

**Sample Calculation for Bearing capacity**

Failure Mode - Local Shear

Footing Type - ISOLATED SQUARE = 3.00M x 3.00M

Depth of Foundation : 3.00M

Existing Ground Level : 0.00M

Ground Water Table level: 0.00M

Relative Density: 36.77%

Bulk Density (W) of Soil Above Footing Base : 1.87 T/Cu.M.
Submerged Density (W")of Soil Above Footing Base: 1.08 T/Cu.M.
Bulk Density (W)of Soil Below Footing Base : 1.87 T/Cu.M.
Factor of Safety : 3.00

Shape factor  Depth Factor Inclination Factor

Sq =1.200 Dg=1.146  Iq=1.000

Sg = 0.800 Dg=1.146 Ig=1.000
Water Table Correction Factor w'=0.50

Effective surcharge at base level q = 3.24 T/Sq.M.

****Eor Local Shear Failure****

Ultimate Net B.C. = Qult_n = g*(N'g-1)*Sq*Dg*Iq + 0.5*B*W*N'g*Sg*Dg*Ig*W"
Effective Angle of Internal Friction(phai') : 21.25

Bearing Capacity Factors

N'g=7.25 N'g =6.42

Thus Qult_n =36.11 T/Sq.M.

Allowable Bearing Capacity (Qall) = 12.04 T/Sq.M.

**Sample Calculation for Bearing capacity**

Failure Mode - Intermediate Between Genear & Local Shear
Under Loacl Shear Failur Mode Net Ultimate Bearing Capacity= 36.11 T/Sq.M.
Under Genearl Shear Failur Mode Net Ultimate Bearing Capacity= 112.56 T/Sq.M.
Relative Density: 36.77%

Thus Ultimate net Bearing Capacity (Qult_n) = 61.75 T/Sq.M.
Allowable Bearing Capacity (Qall) = 20.58 T/Sq.M.

***%*  TABLE TO COMPUTE BEARING CAPACITY FOR SQUARE FOOTING = ****

Fkkx UNDER INTERMEDIATE SHEAR FAILURE MODE Fkkx
SI. Breadth Sc Sg Sg Dc Dg Dg Ic Iq Ilg W' Qult(net) Qall(net)
No. (M) (T/Sg.M) (T/Sq.M.)

001 3.000 1.300 1.200 0.800 1.292 1.146 1.146 1.000 1.000 1.000 0.500 61.75 20.58
002 4.000 1.300 1.200 0.800 1.219 1.110 1.110 1.000 1.000 1.000 0.500 64.65 21.55
003 5.000 1.300 1.200 0.800 1.175 1.088 1.088 1.000 1.000 1.000 0.500 68.20 22.73
004 6.000 1.300 1.200 0.800 1.146 1.073 1.073 1.000 1.000 1.000 0.500 72.07 24.02

R.B./P.S: RAIGANJ/2019-20/9



**SAMPLE CALCULATION FOR BEARING CAPACITY**
Failure Mode - General Shear
Footing Type - ISOLATED SQUARE = 4.00M x 4.00M

Depth of Foundation : 4.00M
Existing Ground level : 0.00M
Ground Water Table level: 0.00M
Relative Density: 36.77%
Bulk Density (W)of Soil Above Footing Base : 1.87 T/Cu.M.
Submerged Density (W")of Soil Above Footing Base : 1.08 T/Cu.M.
Bulk Density (W)of Soil Below Footing Base : 1.87 T/Cu.M.
Factor of Safety : 3.00
Shape factor  Depth Factor Inclination Factor
Sq =1.200 Dg=1.174  Iq=1.000
Sg =0.800 Dg=1.174 Ig=1.000
Water Table Correction Factor w'=0.50
Effective surcharge at base level q = 4.32 T/Sq.M.
****Eor General Shear Failure****
Ultimate Net B.C. = Qult_n = g*(Ng-1)*Sg*Dg*lq + 0.5*B*W*Ng*Sg*Dg*Ig*W'
Angle of Internal Friction(phai) : 30.25
Bearing Capacity Factors
Ng = 18.95 Ng = 23.26
Thus Qult_n =150.08 T/Sq.M.
Allowable Bearing Capacity (Qall) = 50.03 T/Sq.M.
**Sample Calculation for Bearing capacity**
Failure Mode - Local Shear
Footing Type - ISOLATED SQUARE = 4.00M x 4.00M
Depth of Foundation : 4.00M
Existing Ground Level : 0.00M
Ground Water Table level: 0.00M
Relative Density: 36.77%
Bulk Density (W) of Soil Above Footing Base : 1.87 T/Cu.M.
Submerged Density (W")of Soil Above Footing Base: 1.08 T/Cu.M.
Bulk Density (W)of Soil Below Footing Base : 1.87 T/Cu.M.
Factor of Safety : 3.00
Shape factor  Depth Factor Inclination Factor
Sq =1.200 Dg=1.146 Iq=1.000
Sg = 0.800 Dg=1.146 Ig=1.000
Water Table Correction Factor w'=0.50
Effective surcharge at base level q = 4.32 T/Sq.M.
****Eor Local Shear Failure****
Ultimate Net B.C. = Qult_n = g*(N'g-1)*Sq*Dg*Iq + 0.5*B*W*N'g*Sg*Dg*Ig*W'
Effective Angle of Internal Friction(phai') : 21.25
Bearing Capacity Factors
N'g=7.25 N'g = 6.42
Thus Qult_n = 48.14 T/Sq.M.
Allowable Bearing Capacity (Qall) = 16.05 T/Sq.M.
**Sample Calculation for Bearing capacity**
Failure Mode - Intermediate Between Genear & Local Shear
Under Loacl Shear Failur Mode Net Ultimate Bearing Capacity= 48.14 T/Sq.M.
Under Genearl Shear Failur Mode Net Ultimate Bearing Capacity= 150.08 T/Sqg.M.
Relative Density: 36.77%
Thus Ultimate net Bearing Capacity (Qult_n) = 82.33 T/Sq.M.
Allowable Bearing Capacity (Qall) = 27.44 T/Sq.M.
***%*  TABLE TO COMPUTE BEARING CAPACITY FOR SQUARE FOOTING = ****

Fkkx UNDER INTERMEDIATE SHEAR FAILURE MODE Fkkx
SI. Breadth Sc Sq Sg Dc Dgq Dg Ic Iq lg W' Qult(net) Qall(net)
No. (M) (T/Sq.M) (T/Sq.M.)

001 4.000 1.300 1.200 0.800 1.292 1.146 1.146 1.000 1.000 1.000 0.500 82.33 27.44
002 5.000 1.300 1.200 0.800 1.234 1.117 1.117 1.000 1.000 1.000 0.500 85.13 28.38
003 6.000 1.300 1.200 0.800 1.195 1.097 1.097 1.000 1.000 1.000 0.500 88.50 29.50

R.B./P.S: RAIGANJ/2019-20/10



FOR BH: VI

**SAMPLE CALCULATION FOR BEARING CAPACITY**
Failure Mode - General Shear
Footing Type - ISOLATED SQUARE = 3.00M x 3.00M

Depth of Foundation : 3.00M
Existing Ground level : 0.00M
Ground Water Table level: 0.00M
Relative Density: 42.87%
Bulk Density (W)of Soil Above Footing Base : 1.91 T/Cu.M.
Submerged Density (W")of Soil Above Footing Base : 1.09 T/Cu.M.
Bulk Density (W)of Soil Below Footing Base : 1.91 T/Cu.M.
Factor of Safety : 3.00
Shape factor  Depth Factor Inclination Factor
Sq =1.200 Dg=1.178 Ig=1.000
Sg = 0.800 Dg=1.178 Ig=1.000
Water Table Correction Factor w' = 0.50
Effective surcharge at base level q = 3.28 T/Sq.M.
****Eor General Shear Failure****
Ultimate Net B.C. = Qult_n = g*(Ng-1)*Sg*Dg*Iq + 0.5*B*W*Ng*Sg*Dg*Ig*W'
Angle of Internal Friction(phai) : 31.25
Bearing Capacity Factors
Ng = 21.25 Ng = 27.01
Thus Qult_n =130.32 T/Sq.M.
Allowable Bearing Capacity (Qall) = 43.44 T/Sq.M.
**Sample Calculation for Bearing capacity**
Failure Mode - Local Shear
Footing Type - ISOLATED SQUARE = 3.00M x 3.00M
Depth of Foundation : 3.00M
Existing Ground Level : 0.00M
Ground Water Table level: 0.00M
Relative Density: 42.87%
Bulk Density (W) of Soil Above Footing Base : 1.91 T/Cu.M.
Submerged Density (W")of Soil Above Footing Base: 1.09 T/Cu.M.
Bulk Density (W)of Soil Below Footing Base : 1.91 T/Cu.M.
Factor of Safety : 3.00
Shape factor  Depth Factor Inclination Factor
Sq =1.200 Dg=1148 1gq=1.000
Sg = 0.800 Dg=1.148 Ig=1.000
Water Table Correction Factor w'=0.50
Effective surcharge at base level g = 3.28 T/Sq.M.
****Eor Local Shear Failure****
Ultimate Net B.C. = Qult_n = g*(N'g-1)*Sg*Dqg*1lq + 0.5*B*W*N'g*Sg*Dg*Ig*W'
Effective Angle of Internal Friction(phai') : 22.03
Bearing Capacity Factors
N'q=7.85 N'g=7.16
Thus Qult_n =40.36 T/Sg.M.
Allowable Bearing Capacity (Qall) = 13.45 T/Sq.M.
**Sample Calculation for Bearing capacity**
Failure Mode - Intermediate Between Genear & Local Shear
Under Loacl Shear Failur Mode Net Ultimate Bearing Capacity= 40.36 T/Sq.M.
Under Genearl Shear Failur Mode Net Ultimate Bearing Capacity= 130.32 T/Sq.M.
Relative Density: 42.87%
Thus Ultimate net Bearing Capacity (Qult_n) = 81.51 T/Sq.M.
Allowable Bearing Capacity (Qall) =27.17 T/Sq.M.
***%*  TABLE TO COMPUTE BEARING CAPACITY FOR SQUARE FOOTING = ****

kkk UNDER INTERMEDIATE SHEAR FAILURE MODE ekkek
Sl. Breadth Sc  Sg Sg Dc Dq Dg Ic Iq Ilg W' Qult(net) Qall(net)
No. (M) (T/Sq.M) (T/Sq.M.)

001 3.000 1.300 1.200 0.800 1.297 1.148 1.148 1.000 1.000 1.000 0.500 81.51 27.17
002 4.000 1.300 1.200 0.800 1.222 1.111 1.111 1.000 1.000 1.000 0.500 85.55 28.52
003 5.000 1.300 1.200 0.800 1.178 1.089 1.089 1.000 1.000 1.000 0.500 90.45 30.15
004 6.000 1.300 1.200 0.800 1.148 1.074 1.074 1.000 1.000 1.000 0.500 95.79 31.93
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**SAMPLE CALCULATION FOR BEARING CAPACITY**
Failure Mode - General Shear
Footing Type - ISOLATED SQUARE = 4.00M x 4.00M

Depth of Foundation : 4.00M

Existing Ground level : 0.00M

Ground Water Table level: 0.00M

Relative Density: 42.87%

Bulk Density (W)of Soil Above Footing Base : 1.91 T/Cu.M.
Submerged Density (W")of Soil Above Footing Base : 1.09 T/Cu.M.
Bulk Density (W)of Soil Below Footing Base : 1.91 T/Cu.M.
Factor of Safety : 3.00

Shape factor  Depth Factor Inclination Factor

Sq =1.200 Dg=1.178  Ig=1.000

Sg =0.800 Dg=1.178 Ig=1.000
Water Table Correction Factor w'=0.50

Effective surcharge at base level q = 4.37 T/Sq.M.

****Eor General Shear Failure****

Ultimate Net B.C. = Qult_n = g*(Ng-1)*Sq*Dg*Iq + 0.5*B*W*Ng*Sg*Dg*Ig*W'
Angle of Internal Friction(phai) : 31.25

Bearing Capacity Factors

Ng = 21.25 Ng = 27.01

Thus Qult_n =173.76 T/Sq.M.
Allowable Bearing Capacity (Qall) = 57.92 T/Sq.M.

**Sample Calculation for Bearing capacity**

Failure Mode - Local Shear

Footing Type - ISOLATED SQUARE = 4.00M x 4.00M

Depth of Foundation : 4.00M

Existing Ground Level : 0.00M

Ground Water Table level: 0.00M

Relative Density: 42.87%

Bulk Density (W) of Soil Above Footing Base : 1.91 T/Cu.M.
Submerged Density (W")of Soil Above Footing Base: 1.09 T/Cu.M.
Bulk Density (W)of Soil Below Footing Base : 1.91 T/Cu.M.
Factor of Safety : 3.00

Shape factor  Depth Factor Inclination Factor

Sq =1.200 Dg=1.148 Igq=1.000

Sg = 0.800 Dg=1.148 Ig=1.000

Water Table Correction Factor w'=0.50

Effective surcharge at base level q = 4.37 T/Sq.M.

****Eor Local Shear Failure****

Ultimate Net B.C. = Qult_n = g*(N'g-1)*Sq*Dg*Iq + 0.5*B*W*N'g*Sg*Dg*Ig*W'
Effective Angle of Internal Friction(phai') : 22.03

Bearing Capacity Factors

N'g=7.85 N'g=7.16

Thus Qult_n =53.81 T/Sq.M.

Allowable Bearing Capacity (Qall) = 17.94 T/Sq.M.

**Sample Calculation for Bearing capacity**

Failure Mode - Intermediate Between Genear & Local Shear
Under Loacl Shear Failur Mode Net Ultimate Bearing Capacity= 53.81 T/Sq.M.
Under Genearl Shear Failur Mode Net Ultimate Bearing Capacity= 173.76 T/Sq.M.
Relative Density: 42.87%

Thus Ultimate net Bearing Capacity (Qult_n) = 108.68 T/Sq.M.
Allowable Bearing Capacity (Qall) = 36.23 T/Sq.M.

***%*  TABLE TO COMPUTE BEARING CAPACITY FOR SQUARE FOOTING = ****

FkFk UNDER INTERMEDIATE SHEAR FAILURE MODE felalalad
SI. Breadth Sc  Sq Sg Dc Dqg Dg Ic Iq lg W' Qult(net) Qall(net)
No. (M) (T/Sq.M) (T/Sq.M.)

001 4.000 1.300 1.200 0.800 1.297 1.148 1.148 1.000 1.000 1.000 0.500 108.68 36.23
002 5.000 1.300 1.200 0.800 1.237 1.119 1.119 1.000 1.000 1.000 0.500 112.57 37.52
003 6.000 1.300 1.200 0.800 1.198 1.099 1.099 1.000 1.000 1.000 0.500 117.24 39.08
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Table-10
RECOMMENDED NET SAFE BEARING CAPACITY
FOR ISOLATED (SQUARE) TYPE FOUNDATION

BH. | Depth | Corresponding Size Cl?aes;::ri]?y
NO. (m) R.L.(m) (mxm) (t/m?)
3.00x3.00 16.00
> | 200 96.93 4.00x4.00 16.00
> 6.00%6.00 20.00
= 4.00x4.00 17.00
% A 95.93 5.00x5.00 17.00
6.00%6.00 22.00
3.00x3.00 16.00
3.00 96.10 4.00x4.00 16.00
= 6.00%6.00 22.00
ne 4.00x4.00 20.00
4.00 95 10 5.00%5.00 20.00
6.00%6.00 26.00

Note: (6.00Mx6.00M) = Minimum size of raft.
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DIRECT SHEAR TEST CURVE

NORMAL STRESS in kg/ sg. cm

BH-I DEPTH (M)-1.00-4.45| | BH-II DEPTH (M)-1.00-4.45
: cC =20 kg/c:m2 N ¢ =0 kg/cm2
g & = 3025 g & = 30.50°
2, 22
% 1 % I /
%% 1.0 20 3.0 e 1.0 20 30
NORMAL STRESS in kgl sg. cm NORMAL STRESS in kg/ sg. om
BH-III DEPTH (M)-1.00-5.45 BH-IV DEPTH (M)-1.00-5.45
: C =0 kg/cm2 4 C =0 kg/t:m2
g & = 31.00° § g = s
% " / % " /
0. 0.0
Iy 1.0 20 3.0 0 10 20 30
NORMAL STRESS in kg sg. cm NORMAL STRESS in kg/ sg. om
BH-V DEPTH (M)-1.00-4.45| | BH-VI DEPTH (M)-1.00-4.45
§ cC =20 kge’cm2 N =0 kgﬁcm2
g & = 075 § g =%
% 1‘ / % 1I /.
%% 10 Z0 30 %% 10 20 20

NORMAL STRESS in kg/ sg. cm
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