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Annexure-A 
 

Name of Work: Construction of Elevated Road at 
Gopalpura Bypass from Triveni Nagar ROB 
to Near Gujar Ki Thadi, Jaipur”. 

 
 

The component factor of the G-Schedule are as below- 
 

S. No. Particulars Factors % 

1 Labour (Pl) 16.41% 

2 Cement (Pc) 11.24% 

3 Steel (Ps) 46.55% 

4 Bitumen (Pb) 1.47% 

5 Diesel and Petrol (POL-P) 10.95% 

6 Material (Pm) 13.38% 

7 Total 100.00% 
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1. INTRODUCTION: 

The work of conducting the detailed Geotechnical Investigation has been awarded to us who 

includes investigation in field, laboratory testing of bulk samples collected from the site and 

submission of the test report. 

This report includes the detail of Methodology of investigation, collection of samples, field 

and laboratory test result including their interpretation/ analysis, recommendations on the properties of 

soils required for design of foundation and suggesting suitable type of foundation and safe allowable 

bearing capacity for safe and strong foundation for various structures. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Seismic Map of India 

Source: National Disaster Management Authority 
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2. FIELD INVESTIGATION: 

The field investigation work at the sites under consideration of this part of the report was 

carried out, boreholes of diameter 150 mm, the boreholes were progressed by using power driven rotary 

drilling machines. In disintegrated and hard rock strata boreholes were progressed using NX size (75 mm 

diameter) double tube barrel with diamond bit. As the core recovery was from top the rock drilling was done. 

Standard Penetration Tests were conducted at 1.50 meter interval up to the depth as per the procedure laid in 

IS: 2131-1981 in all the bore holes whereas possible. For conducting the test, the bottom of the borehole was 

properly cleaned and split spoon sampler was properly seated in position in the borehole. The split spoon 

sampler resting on the bottom of borehole was allowed to sink under its own weight; then the sampler was 

allowed to penetrate 15 cm with the blows of the hammer 63.50 kg weight falling free through 75 cm, 

thereafter the split spoon sampler was further driven by another 15 cm. For the 3
rd

 and final drive, the sampler 

was further allowed to penetrate 15 cm. The number of blows required to affect each 15 cm of penetration was 

recorded. The first 15 cm of drive is considered to be seating drive. 

Structure of SPT Sampler 
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The total blows of penetration for the second and third 15 cm of penetration is termed the penetration 

resistance N. The N’ values are indicative of the compactness/ relative density of cohesion less soils and 

consistency of cohesive soils. 

In case the blows count of SPT in soil (including the number of blows of seating) exceeds 100, the 

corresponding penetration was recorded and this particular test at that depth stopped. If the total penetration is 

more than the seating penetration of 15 cm, then breakup of blows count for 15 cm seating penetration and for 

remaining portion of penetration is also given.  

SPT ‘N’ values are correlated with relative of non-cohesive stratum as per BS: 5930 (1999) - for 

sandy strata and with consistency of cohesive stratum. 

CORRELATION FOR CLAY/PLASTIC 

SILT 
CORRELATION FOR SAND/NON-PLASTIC SILT 

Consistency of clays Penetration Value 
Relative Density of 

sand 
Penetration Value 

Very Soft 0 to 2 Blows Very loose 0 to 4 Blows 

Soft 3 to 4 Blows Loose 5 to 10 Blows 

Medium Stiff 5 to 8 Blows Medium 11 to 30 Blows 

Stiff 9 to 16 Blows Dense 31 to 50 Blows 

Very Stiff 17 to 32 Blows Very Dense Above 50 

Hard Above 32 
 

 
 

In this method, the sampler acts as a probe and the driving energy is supplied by the fall of the drop 

weight. The values of ‘N’ depend on the compactness or relative density of the materiel. In hard formations, the 

testing is discontinued if ‘N’ value is found to be more than 100. It is termed as refusal. 
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‘N’ value depends upon degree of saturation and over burden pressure of the formation. Silty fine 

sand and fine sand below the water table develop pore water pressure. Depending on the in-situ void ratio 

which in turn affects the effective stress. This change in effective stress influences the ‘N’ value considerably. 

Soil sample obtained from standard spoon sampler for all above standard penetration tests were collected in the 

polythene bags of suitable size. These samples were property seal, labelled, record and carefully transported to 

the laboratory for testing.  

Disturbed soil samples were tried to be collected at 1.50-meter interval and at significant change of 

stratum. Soil from cutting edge of SPT samplers and retained in split spoon sampler, used for Standard 

Penetration Tests was taken as disturbed samples. These samples were placed without delay in adequately 

sealed polythene bags. The laboratory tests were conducted on the collected soil samples and reported  

2.1 Undisturbed soil samples were tried to be collected in accordance with IS: 2132-1986. Undisturbed soil 

samples (UDS) was obtained in 100 mm diameter MS tubes of length 450 mm at 3.00 meter interval in all the 

bore holes. 

Undisturbed samples were collected using 75 mm dia. and 450 mm long MS tubes provided with 

sampler head with ball check arrangement in power operated rotary drilling for deep bore holes. Collection of 

Undisturbed samples in very hard cohesive soils/ dense granular soils/gravels/ cobbles/ pebbles/ boulders, 

refusal strata is practically not possible and such collected samples will not truly represent the undisturbed 

conditions. 

Immediately after taking undisturbed sample in a tube, the adopter head was removed along with the 

disturbed material. The visible ends of the samples shall each be trimmed off any wet disturbed soil. The ends 

will then be coated alternately with four layers of just molten wax. More molten wax will then be added to 

give a total thickness of not less than 25mm. The laboratory test results have been reported  
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2.2  IF the water table at this site was encountered during the boring operation. Depth of water table 

was recorded as per IS 6935-1973.  Recorded depth of water table in different bore holes are 

reported below. 

Location Depth of Bore (m) Water table (m) 
Coordinate 

Northing Easting 

BH-01 40.0 Not found NA NA 

BH-02 40.0 Not found NA NA 

BH-03 40.0 Not found NA NA 

BH-04 40.0 Not found NA NA 

3. CLASSIFICATION CRITERIA OF ROCK MASSES: 

Rock classification in terms of weathering and state of fractures and strength is carried out in the 

following manner. Tabulations given in below explain it briefly. 

TERMS DESCRIPTION GRADE 
GEOLOGIST 

INTERPRETATION 

Fresh 
No visible sign of rock material weathering; perhaps slight 

coloration on major discontinuity surfaces 
I CR > 91 % 

Slightly 

Weathered 

Discoloration indicates weathering of rock material and 

discontinuity surfaces. All the rock material may be 

discoloured by weathering. 

II 
CR between 

71 % to 90 % 

Moderately 

Weathered 

Less than half of the rock material is decomposed or 

disintegrated to a soil. Fresh or discoloured rock is present 

either as a continuous framework or as core-stones. 

III 
CR between 

51 % to 70 % 

Highly 

Weathered 

More than half of the rock material is decomposed or 

disintegrated to a soil. Fresh or discoloured rock is present 

either as a discontinuous framework or as core-stones. 

IV 
CR between 

11 % to 50 % 

Completely 

weathered 

All rock material is decomposed and / or disintegrated to 

soil. The original mass structure is still largely intact. 
V 

CR between 

zero to 10 % 

Residual 

Soil 

All rock material is converted to soil. The mass structure 

and material fabric are destroyed. There is a large change in 

volume, but the soil has not been significantly transported. 

VI 
CR = Zero % 

But N > 50 
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As per IS: 4464, It should be understood that all grades of weathering may not be seen in a given rock 

mass and that in some cases a particular grade may be present to a very small extent. Distribution of the various 

weathering grades of rock material in the rock mass may be related to the porosity of the rock material and the 

presence of open discontinuities of all types in the rock mass. 

3.1 Relation between RQD and In-situ Rock quality is further measured by frequency of natural joints in 

rock mass. Rock Quality Designation (RQD) is used to define state of fractures or massiveness of rock. 

Following table defines the quality of rock mass. 

RQD classification RQD % 

Excellent 91 to 100 

Good 76 to 90 

Fair 51-75 

Poor 25-50 

Very Poor 0-25 

3.2 Classification of Rock by Compressive Strength  

Rock type 
Unconfined compressive 

strength in MPa 

Extremely strong >200 

Very Strong 100 to 200 

Strong 50 to 100 

Moderately Strong 12.5 to 50 

Moderately Weak 5 to 12.5 

Weak 1.25 to 5 

Very weak <1.25 
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4. LABORATORY INVESTIGATION: 

4.1 Field moisture contents were determined by oven drying method as per IS 2720 (part II)-1997. The 

results have been reported in Table 1 to table 3 of Appendix A under the title “Laboratory Test 

Result”. 

4.2 Bulk density of soil strata were obtained using density ring method. The results have been 

reported in Table 1 to table 3 of Appendix A under the title “Laboratory Test Result”. 

4.3 Mechanical sieve analysis test were performed in accordance with IS 2720 (Part IV) - 1985, for 

the purpose of identification by grain size analysis, on coarse part of the soil  

4.4  Samples and the results have been reported in Table 1 to table 3 of Appendix A under the title 

“Laboratory Test Result”. 

4.5 Particle size analysis test by hydrometer method were performed in accordance with IS 2720 

(Part IV) - 1995 on the part of soil samples obtained after the sieve analysis. The results have 

been reported in Table 1 to table 3 of Appendix A under the title “Laboratory Test Result”. 

4.6 Atterbergs limits tests were performed in accordance with IS 2720 (part V)-1985 and results have 

been reported in Table 1 to table 3 of Appendix A under the title “Laboratory Test Result”. 

4.7 Specific gravity tests were performed in accordance with IS 2720 (part III-sec. 1) -1980 and the 

results have been reported in Table 1 to table 3 of Appendix A under the title “Laboratory Test 

Result”. 

4.8 Direct shear tests were performed as per IS 2720 (part XII)-1971, on the undisturbed soil samples 

obtained during the field investigation. The results have been reported in Table 1 to table 3 of 

Appendix A under the title “Laboratory Test Result”. 

4.9 Point load tests were performed as per IS 8764:1998 on the rock samples obtained during field 

investigation. The results have been reported in Table 1 of under the title “Laboratory Test 

Result”. 

4.10 Unconfined compressive strength tests were performed as per IS 9143:1979 on the rock 

samples obtained during field investigation. The results have been reported in Table 1 of under the 

title “Laboratory Test Result”. 
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5. COMPUTATION OF BEARING CAPACITY: 

The safe allowable bearing capacity of the foundation for the proposed structure has been 

calculated on the shear failure criteria suggested as per IS 6403-1981 and settlement criteria as per IS: 

8009 (part-I)-1976. Looking at the site condition, sub soil stratification and type of proposed structure, 

calculations have been done for isolated footing. 

 

5.1 ISOLATED  FOOTING: 

IS: 6403-1981 

(a) In case of general shear failure – 

qd = cNcscdcic+q(Nq-1)sqdqiq +0.5 BN S d i w' 

(b) In case of local shear failure – 

q’d = 0.67cN'cscdcic+q(N'q-1)sqdqiq + 0.5 BN' S d i w' 

Where, 

Nc, N'c, Nq, N'q, N N' = Bearing capacity factors 

C = Unit Cohesion 

B = Width of Footing 

 = Bulk Density 

q = d 

Sc,Sq,S = Shape factors 

dc,  dq,d = Depth factors 

ic, iq i = Inclination factors 

W' = Correction factor for location for location of water table 

Φ = Angle of internal resistance of soil 

Φ' = tan -1(0.67 tan ϕ) 

Note: - If the void ratio is less than 0.55, the shear failure is considered as General shear failure. On the other 

hand, if the relative density is smaller than 20% and the void ratio is greater than 0.75, the failure is local hear 

failure. For relative density between 20% and 70% and the void ratio 0.55 to 0.75, the bearing capacity factors 

are obtained by interpolation between the general shear failure and local shear failure. 
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5.2 SETTLEMENTCRITERIA: 
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6. RECOMMENDATIONS: 

Keeping in mind, the field conditions, field test results, laboratory test results 

and IS codes of practice; the following recommendations are hereby made:    

6.1 Isolated  footing: 

Isolated footings shall be provided for the foundation of the proposed structures.  

The depth and corresponding safe allowable bearing capacity shall be as follows: 

The field investigation and laboratory tests conducted over the soil revealed the 

following Conclusions: 
 

 

 

❖ The soil stratum consists as per Stratigraphy Drawings. 

❖ The specimen found gets disintegrated into gravels during the process of soaking 

core in water. 

❖ The SPT ‘N’ value indicates that soil stratum is mostly dense to hard strata. 

❖ Depth of ground water is encountered as per clause No.-2.2. 

❖ Plastic index as per laboratory test result as per clause no. - 9. 

 

BH-1 

Depth of 

footing 

(m) 

Type of 

footing 

Width of 

foundation 

(M) 

General 

Shear 

Failure 

Criteria 

(T / m²)      

 

Local 

Shear 

Failure 

Criteria 

(T / m²)      

 

Interpolated 

Value from 

Column 4&5  

(As per IS 

6403-1981)  

(T / m²)      

 

Settlement 

Criteria 

(Safe Bearing 

Capacity (t/m2)) 

Recommended 

Safe Bearing 

Capacity 

(T / m²)      

(Lower of columns 

6 & 7 & rounded 

down) 

Settlement 

(mm) 

1 2 3 4 5 6 7 8 9 

3.00 
Isolated 

Footing 

6.00 51.34 18.10 24.75 29.41 24.75 

25 4.50 6.00 74.98 26.09 38.31 31.64 31.64 

6.00 6.00 91.19 32.13 46.90 33.78 33.78 
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BH-2 

Depth of 

footing 

(m) 

Type of 

footing 

Width of 

foundation 

(M) 

General 

Shear 

Failure 

Criteria 

(T / m²)      

 

Local 

Shear 

Failure 

Criteria 

(T / m²)      

 

Interpolated 

Value from 

Column 4&5  

(As per IS 

6403-1981)  

(T / m²)      

 

Settlement 

Criteria 

(Safe Bearing 

Capacity (t/m2)) 

Recommended 

Safe Bearing 

Capacity 

(T / m²)      

(Lower of columns 

6 & 7 & rounded 

down) 

Settlement 

(mm) 

1 2 3 4 5 6 7 8 9 

3.00 
Isolated 

Footing 

6.00 57.71 19.68 23.48 37.87 23.48 

25 4.50 6.00 74.53 25.93 33.22 39.68 33.22 

6.00 6.00 90.64 31.93 40.74 41.66 40.74 

BH-3 

Depth of 

footing 

(m) 

Type of 

footing 

Width of 

foundation 

(M) 

General 

Shear 

Failure 

Criteria 

(T / m²)      

 

Local 

Shear 

Failure 

Criteria 

(T / m²)      

 

Interpolated 

Value from 

Column 4&5  

(As per IS 

6403-1981)  

(T / m²)      

 

Settlement 

Criteria 

(Safe Bearing 

Capacity (t/m2)) 

Recommended 

Safe Bearing 

Capacity 

(T / m²)      

(Lower of columns 

6 & 7 & rounded 

down) 

Settlement 

(mm) 

1 2 3 4 5 6 7 8 9 

3.00 
Isolated 

Footing 

6.00 58.06 19.80 23.63 36.76 23.63 

25 4.50 6.00 74.98 26.09 35.87 38.46 35.87 

6.00 6.00 91.19 32.13 43.94 39.68 39.68 

BH-4 

Depth of 

footing 

(m) 

Type of 

footing 

Width of 

foundation 

(M) 

General 

Shear 

Failure 

Criteria 

(T / m²)      

 

Local 

Shear 

Failure 

Criteria 

(T / m²)      

 

Interpolated 

Value from 

Column 4&5  

(As per IS 

6403-1981)  

(T / m²)      

 

Settlement 

Criteria 

(Safe Bearing 

Capacity 

(t/m2)) 

Recommended 

Safe Bearing 

Capacity 

(T / m²)      

(Lower of columns 

6 & 7 & rounded 

down) 

Settlement 

(mm) 

1 2 3 4 5 6 7 8 9 

3.00 
Isolated 

Footing 

6.00 51.34 18.10 24.75 37.31 24.75 

25 4.50 6.00 75.44 26.25 38.54 38.46 38.46 

6.00 6.00 91.75 32.32 47.18 39.06 39.06 
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Dia. of the pile (m) Axial load carrying capacity 
Lateral Load carrying 

capacity of pile (Tons) 
Uplift Capacity (Tons) Depth of pile 

1.0 225.6 

 

13.6 

  

118.7 20 

1.0 254.4 141.2 
22 

1.0 285.6 165.6 
24 

1.0 302.7 178.5 
25 

1.2 318.1 

 

18.2 

  

148.1 20 

1.2 852.6 175.6 22 

1.2 390.4 205.5 24 

1.2 410.6 221.3 25 

 

CALCULATION OF LATERAL LOAD CAPACITY 

Sr. No. 
Diameter, 

D (cm) 

Mix 

(N/mm2) 

Young's 

Modulus of 

Pile 

Material, E 

(Kg/Sq.cm) 

Young's 

Modulus 

of 

Subgrade 

Reaction, 

K 

(Kg/Sq.cm) 

Moment of 

Inertia, I            

( CMS4) 

Stiffness 

Factor, T 

(M) 

L1 / T 

Depth of 

Fixity, L1 

(cms) 

(Fixed head) 

Lateral Load 

Capacity, QL    

( T. )   

1 100.00 35 295804 0.15 4908739 395.53 2.18 862 13.602 

2 120.00 35 295804 0.15 10178760 457.64 2.18 998 18.174 
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As Per IS 2911-1_sec 2 : 2010 

BH No Minimum of Four 
Depth of GWT, 

m  not found 
No of 
layer 3 

Pile length, m 20 Pile Dia, m 1 
Factor of 

Safety 2.5 

Skin Friction Resistance (Granular) Qs = ∑ki *Pdi* tan δ* Asi 

End Bearing Resistance (Granular) Qb= Ap(0.5*D*g*Ng + Pd*Nq) 
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1 2.5 5.00 2.50 0 0 27 1 0.985 1.231 4.93 

2 5.0 11.5 6.50 0 0 28 1 0.985 5.66 61.50 

3 11.5 22.5 11.00 0 0 29 1 0.985 14.28 
273.3

0 

  Total Skin friction resistance Qs , T 339.7 

  

Soil Parameters at Pile Tip 

Cohesion, C , T/m2 0 F 29 18.4 
End Bearing 
Resistance 

Qb, T 

224.3 
Q` 7.5 pd 15.0 19.34 

Ultimate Pile Carrying 

Capacity T 
564.0     Safe Pile Carrying Capacity T 225.6 

  

UPLIFT LOAD CAPACITY 

Volume of Pile m3 15.70 
Unit Weight of Concrete, 

T/m3 
1.5 Weight of Pile, T 23.55 

Total Uplift Capacity, T 237.81 Factor of Safety 2.5 Safe Uplift Capacity, T 118.7 
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As Per IS 2911-1_sec 2 : 2010 

BH No Minimum of Four 
Depth of 
GWT,m  not found 

No of 
layer 3 

Pile length, m 20 Pile Dia,m 1.2 

Factor 
of 

Safety 2.5 

Skin Friction Resistance (Granular) Qs = ∑ki *Pdi* tan δ* Asi 

End Bearing Resistance (Granular) Qb= Ap(0.5*D*g*Ng + Pd*Nq) 
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1 2.5 5.00 2.50 0 0 27 1 0.985 1.231 5.91 

2 5.0 11.5 6.50 0 0 28 1 0.985 5.66 73.80 

3 11.5 22.5 11.00 0 0 29 1 0.985 14.28 327.96 

  
Total Skin friction resistance Qs , 

T 407.7 

  

Soil Parameters at Pile Tip 

Cohesion, C , T/m2 0 F 29 18.4 End Bearing 
Resistance 

Qb, T 

387.5 
Q` 7.5 pd 18.0 19.34 

Ultimate Pile Carrying 

Capacity T 
795.2     Safe Pile Carrying Capacity T 318.1 

  

UPLIFT LOAD CAPACITY 

Volume of Pile m3 22.61 
Unit Weight of Concrete, 

T/m3 
1.5 Weight of Pile, T 33.91 

Total Uplift Capacity, T 285.37 Factor of Safety 2.5 Safe Uplift Capacity, T 148.1 
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7. STRATIGRAPHY DRAWINGS 

 

N Value
Depth 

Bleow
EGL 0

NGL

0 1.0 Strata 1:  FILLED UP MATERIAL

0 1.5

0 2.5 Strata 2:  Silty Sand

15 3.0

22 4.5

- 5.3

31 6.0

38 7.5

- 8.3

42 9.0

48 10.5

59 12.0

- 13.5

77 15.0

>100 16.5

>100 18.0

- 19.5

- 21.0

- 22.5

- 24.0

- 25.5

- 27.0

- 28.5

- 30.0

- 31.5

- 33.0

- 34.5

- 36.0

- 37.5

- 39.0

- 40.0

EGL existing ground level

N N value observed

N blows for 30 cm penetration

Rs Refusal strata

Compiled Soil Rock Profile  BH-01 
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N Value
Depth 

Bleow
EGL 0

NGL

0 1.0 Strata 1:  FILLED UP MATERIAL

0 1.5

0 2.5 Strata 2:  Silty Sand

19 3.0

27 4.5

- 5.3

37 6.0

42 7.5

- 8.3

48 9.0

>100 10.5

>100 12.0

- 13.5

>100 15.0

>100 16.5

>100 18.0

- 19.5

- 21.0

- 22.5

- 24.0

- 25.5

- 27.0

- 28.5

- 30.0

- 31.5

- 33.0

- 34.5

- 36.0

- 37.5

- 39.0

- 40.0

EGL existing ground level

N N value observed

N blows for 30 cm penetration

Rs Refusal strata

Compiled Soil Rock Profile  BH-02 



E.T.T.L. 

ENGINEERING TRAINING TESTING AND CALIBRATION LABORATORY 

Report No.     JP/ETTL/24-25/TE-85060310914-2 L2 

Page 19 of 40                                                       

Location 1 (Chemical, NDT) Plot No. 78, Indraprastha Colony Vaishali Nagar, Jaipur-302021 
Location 2 (Mechanical) Plot No-8, West Link Avenue, 11 Street Vatika InfoTech City 

Thikariya Ajmer Road, Jaipur-302026 Ph.: 0141 6764829 • Contact 7737832647, 78919 27777 
Email: ettl@ymail.com, ettljpr@gmail.com • Website: www.ettl.co.in 

 

 

 

N Value
Depth 

Bleow
EGL 0

NGL

0 1.0 Strata 1:  FILLED UP MATERIAL

0 1.5

0 2.5 Strata 2:  Silty Sand

23 3.0

28 4.5

- 5.3

36 6.0

32 7.5

- 8.3

42 9.0

47 10.5

66 12.0

94 13.5

100 15.0

100 16.5

>100 18.0

- 19.5

- 21.0

- 22.5

- 24.0

- 25.5

- 27.0

- 28.5

- 30.0

- 31.5

- 33.0

- 34.5

- 36.0

- 37.5

- 39.0

- 40.0

EGL existing ground level

N N value observed

N blows for 30 cm penetration

Rs Refusal strata

Compiled Soil Rock Profile  BH-03 
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N Value
Depth 

Bleow
EGL 0

NGL

0 1.0 Strata 1:  FILLED UP MATERIAL

0 1.5

0 2.5 Strata 2:  Silty Sand

28 3.0

38 4.5

- 5.3

42 6.0

30 7.5

- 8.3

34 9.0

39 10.5

67 12.0

95 13.5

>100 15.0

>100 16.5

>100 18.0

- 19.5

- 21.0

- 22.5

- 24.0

- 25.5

- 27.0

- 28.5

- 30.0

- 31.5

- 33.0

- 34.5

- 36.0

- 37.5

- 39.0

- 40.0

EGL existing ground level

N N value observed

N blows for 30 cm penetration

Rs Refusal strata

Compiled Soil Rock Profile  BH-04 
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8. FIELD TEST RESULT 

location /Chainage: BH-01 Method of drilling:  Rotary 

Diameter of Bore hole:  100 mm Starting Date:- 26/09/2024 

FIELD TEST RESULT Ending Date:-   26/09/2024 
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1.0 DS 1 

FILLED UP MATERIAL 1.5 DS 2 

2.5 DS 3 

3.0 SPT/DS 4 4 7 8 15 19 Silty Sand SM 

4.5 SPT 5 7 10 12 22 24 Silty Sand SM 

5.3 UDS 6 - - - - - Silty Sand SM 

6.0 SPT 7 10 15 16 31 31 Silty Sand SM 

7.5 SPT 8 13 17 21 38 35 Silty Sand SM 

8.3 UDS 9 - - - - - Silty Sand SM 

9.0 SPT 10 12 19 23 42 36 Silty Sand SM 

10.5 SPT 11 15 21 27 48 39 Silty Sand SM 

12.0 SPT 12 20 27 32 59 45 Silty Sand SM 

13.5 DS 13 - - - - - Silty Sand SM 

15.0 SPT 14 32 37 40 77 52 Silty Sand SM 

16.5 SPT 15 40 50 - >100 60 Silty Sand SM 

18.0 DS 16 - - - >100 60 Silty Sand SM 

19.5 DS 17 - - - - 60 Silty Sand SM 

21.0 DS 18 - - - - - Silty Sand SM 

22.5 DS 19 - - - - - Silty Sand SM 

24.0 DS 20 - - - - - Silty Sand SM 

25.5 DS 21 - - - - - Silty Sand SM 

27.0 DS 22 - - - - - Silty Sand SM 

28.5 DS 23 - - - - - Silty Sand SM 

30.0 DS 24 - - - - - Silty Sand SM 

31.5 DS 25 - - - - - Silty Sand SM 

33.0 DS 26 - - - - - Silty Sand SM 

34.5 DS 27 - - - - - Silty Sand SM 

36.0 DS 28 - - - - - Silty Sand SM 

37.5 DS 29 - - - - - Silty Sand SM 

39.0 DS 30 - - - - - Silty Sand SM 

40.0 DS 31 - - - - - Silty Sand SM 
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location /Chainage: BH-02 Method of drilling:  Rotary 

Diameter of Bore hole:  100 mm Starting Date:- 25/09/2024 

FIELD TEST RESULT Ending Date:-   25/09/2024 
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1.0 DS 1 

FILLED UP MATERIAL 1.5 DS 2 

2.5 DS 3 

3.0 SPT/DS 4 6 8 11 19 24 Silty Sand SM 

4.5 SPT 5 9 13 14 27 30 Silty Sand SM 

5.3 UDS 6 - - - - - Silty Sand SM 

6.0 SPT 7 11 16 21 37 37 Silty Sand SM 

7.5 SPT 8 9 18 24 42 39 Silty Sand SM 

8.3 UDS 9 - - - - - Silty Sand SM 

9.0 SPT 10 10 21 27 48 42 Silty Sand SM 

10.5 SPT 11 46 50 - >100 60 Silty Sand SM 

12.0 SPT 12 49 50 - >100 60 Silty Sand SM 

13.5 DS 13 - - - - - Silty Sand SM 

15.0 SPT 14 50 - - >100 60 Silty Sand SM 

16.5 SPT 15 50 - - >100 60 Silty Sand SM 

18.0 DS 16 - - - >100 60 Silty Sand SM 

19.5 DS 17 - - - - 60 Silty Sand SM 

21.0 DS 18 - - - - - Silty Sand SM 

22.5 DS 19 - - - - - Silty Sand SM 

24.0 DS 20 - - - - - Silty Sand SM 

25.5 DS 21 - - - - - Silty Sand SM 

27.0 DS 22 - - - - - Silty Sand SM 

28.5 DS 23 - - - - - Silty Sand SM 

30.0 DS 24 - - - - - Silty Sand SM 

31.5 DS 25 - - - - - Silty Sand SM 

33.0 DS 26 - - - - - Silty Sand SM 

34.5 DS 27 - - - - - Silty Sand SM 

36.0 DS 28 - - - - - Silty Sand SM 

37.5 DS 29 - - - - - Silty Sand SM 

39.0 DS 30 - - - - - Silty Sand SM 

40.0 DS 31 - - - - - Silty Sand SM 
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location /Chainage: BH-03 Method of drilling:  Rotary 

Diameter of Bore hole:  100 mm Starting Date:- 24/09/2024 

FIELD TEST RESULT Ending Date:-   24/09/2024 
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1.0 DS 1 

FILLED UP MATERIAL 1.5 DS 2 

2.5 DS 3 

3.0 SPT/DS 4 7 10 13 23 29 Silty Sand SM 

4.5 SPT 5 10 12 16 28 31 Silty Sand SM 

5.3 UDS 6 - - - - - Silty Sand SM 

6.0 SPT 7 13 17 19 36 36 Silty Sand SM 

7.5 SPT 8 11 15 17 32 30 Silty Sand SM 

8.3 UDS 9 - - - - - Silty Sand SM 

9.0 SPT 10 14 19 23 42 36 Silty Sand SM 

10.5 SPT 11 16 21 26 47 38 Silty Sand SM 

12.0 SPT 12 22 29 37 66 50 Silty Sand SM 

13.5 SPT 13 27 44 50 94 68 Silty Sand SM 

15.0 SPT 14 25 50 50 100 68 Silty Sand SM 

16.5 SPT 15 37 50 50 100 65 Silty Sand SM 

18.0 DS 16 - - - >100 60 Silty Sand SM 

19.5 DS 17 - - - - 60 Silty Sand SM 

21.0 DS 18 - - - - - Silty Sand SM 

22.5 DS 19 - - - - - Silty Sand SM 

24.0 DS 20 - - - - - Silty Sand SM 

25.5 DS 21 - - - - - Silty Sand SM 

27.0 DS 22 - - - - - Silty Sand SM 

28.5 DS 23 - - - - - Silty Sand SM 

30.0 DS 24 - - - - - Silty Sand SM 

31.5 DS 25 - - - - - Silty Sand SM 

33.0 DS 26 - - - - - Silty Sand SM 

34.5 DS 27 - - - - - Silty Sand SM 

36.0 DS 28 - - - - - Silty Sand SM 

37.5 DS 29 - - - - - Silty Sand SM 

39.0 DS 30 - - - - - Silty Sand SM 

40.0 DS 31 - - - - - Silty Sand SM 
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location /Chainage: BH-04 Method of drilling:  Rotary 

Diameter of Bore hole:  100 mm Starting Date:- 23/09/2024 

FIELD TEST RESULT Ending Date:-   23/09/2024 
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1.0 DS 1 

FILLED UP MATERIAL 1.5 DS 2 

2.5 DS 3 

3.0 SPT/DS 4 8 11 17 28 35 Silty Sand SM 

4.5 SPT 5 10 17 21 38 42 Silty Sand SM 

5.3 UDS 6 - - - - - Silty Sand SM 

6.0 SPT 7 15 22 20 42 42 Silty Sand SM 

7.5 SPT 8 16 13 17 30 28 Silty Sand SM 

8.3 UDS 9 - - - - - Silty Sand SM 

9.0 SPT 10 17 15 19 34 29 Silty Sand SM 

10.5 SPT 11 20 18 21 39 31 Silty Sand SM 

12.0 SPT 12 24 29 38 67 51 Silty Sand SM 

13.5 SPT 13 30 45 50 95 68 Silty Sand SM 

15.0 SPT 14 41 50 - >100 60 Silty Sand SM 

16.5 SPT 15 50 50 - >100 60 Silty Sand SM 

18.0 DS 16 - - - >100 60 Silty Sand SM 

19.5 DS 17 - - - - 60 Silty Sand SM 

21.0 DS 18 - - - - - Silty Sand SM 

22.5 DS 19 - - - - - Silty Sand SM 

24.0 DS 20 - - - - - Silty Sand SM 

25.5 DS 21 - - - - - Silty Sand SM 

27.0 DS 22 - - - - - Silty Sand SM 

28.5 DS 23 - - - - - Silty Sand SM 

30.0 DS 24 - - - - - Silty Sand SM 

31.5 DS 25 - - - - - Silty Sand SM 

33.0 DS 26 - - - - - Silty Sand SM 

34.5 DS 27 - - - - - Silty Sand SM 

36.0 DS 28 - - - - - Silty Sand SM 

37.5 DS 29 - - - - - Silty Sand SM 

39.0 DS 30 - - - - - Silty Sand SM 

40.0 DS 31 - - - - - Silty Sand SM 
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9.   LABORATORY TEST RESULT 

Depth of bore hole: 40.00 mtr  Water Table: Not Found 

LABORATORY TEST RESULT BH-01 
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FILLED UP MATERIAL 1.5 
2.5 
3.0 1.64 4.35 0.71 2.689 0.00 1.25 2.61 76.32 19.82 19.82 0.00 23.8 Nil NP DST 0.00 27 SM 
4.5 1.65 4.85 0.70 2.681 0.00 0.95 3.45 74.02 21.58 21.58 0.00 - - - - - - SM 
5.5 1.65 5.02 0.70 2.678 0.00 0.36 5.22 72.51 21.91 21.91 0.00 23.2 Nil NP DST 0.00 28 SM 
6.0 1.66 5.32 0.69 2.669 0.00 0.52 1.24 76.32 21.92 21.92 0.00 - - - - - - SM 
7.5 1.68 5.65 0.68 2.676 0.00 0.47 3.26 75.22 21.05 21.05 0.00 - - - - - - SM 
8.5 1.69 5.82 0.67 2.675 0.00 0.41 2.02 78.95 18.62 18.62 0.00 23.6 Nil NP DST 0.00 28 SM 
9.0 1.71 6.11 0.65 2.665 0.00 0.25 5.24 71.45 23.06 23.06 0.00 - - - - - - SM 

10.5 1.71 6.42 0.65 2.651 0.00 0.65 2.06 68.32 28.97 28.97 0.00 - - - - - - SM 
12.0 1.72 6.62 0.65 2.668 0.00 0.82 2.95 76.52 19.71 19.71 0.00 - - - - - - SM 
13.5 1.74 6.79 0.64 2.674 0.00 0.33 3.44 71.34 24.89 24.89 0.00 22.5 Nil NP DST 0.00 29 SM 
15.0 1.74 6.98 0.63 2.656 0.00 0.56 1.25 75.26 22.93 22.93 0.00 - - - - - - SM 
16.5 1.75 7.12 0.63 2.663 0.00 0.92 3.64 70.02 25.42 25.42 0.00 22.1 Nil NP DST 0.00 29 SM 
18.0 1.76 7.50 0.62 2.659 0.00 0.51 2.74 66.32 30.43 30.43 0.00 - - - - - - SM 
19.5 1.77 7.51 0.61 2.657 0.00 0.54 1.55 76.52 21.39 21.39 0.00 - - - - - - SM 
21.0 1.78 7.85 0.61 2.651 0.00 0.75 2.85 79.41 16.99 16.99 0.00 - - - - - - SM 
22.5 1.79 8.11 0.60 2.647 0.32 0.25 3.02 75.25 21.16 21.16 0.00 - - - - - - SM 
24.0 1.81 8.52 0.59 2.652 0.52 0.85 3.16 74.31 21.16 21.16 0.00 - - - - - - SM 
25.5 1.83 8.98 0.58 2.656 0.15 1.02 3.66 71.15 24.02 24.02 0.00 - - - - - - SM 
27.0 1.84 9.10 0.58 2.658 0.64 3.26 2.58 66.38 27.14 27.14 0.00 - - - - - - SM 
28.5 1.86 9.24 0.56 2.651 0.85 2.51 2.94 68.52 25.18 25.18 0.00 - - - - - - SM 
30.0 1.87 9.52 0.56 2.657 1.02 2.69 1.64 72.64 22.01 22.01 0.00 - - - - - - SM 
31.5 1.88 9.85 0.55 2.646 1.62 2.44 2.54 79.65 13.75 13.75 0.00 - - - - - - SM 
33.0 1.89 10.03 0.54 2.653 0.25 2.34 1.75 83.25 12.41 12.41 0.00 - - - - - - SM 
34.5 1.90 10.52 0.54 2.652 0.85 2.02 2.31 71.14 23.68 23.68 0.00 - - - - - - SM 
36.0 1.92 10.85 0.53 2.656 0.64 1.64 2.33 76.50 18.89 18.89 0.00 - - - - - - SM 
37.5 1.94 11.13 0.52 2.651 0.74 3.65 3.69 65.02 26.90 26.90 0.00 - - - - - - SM 
39.0 1.95 11.34 0.51 2.652 0.12 1.47 2.74 68.52 27.15 27.15 0.00 - - - - - - SM 
40.0 1.96 11.54 0.51 2.650 0.52 2.55 3.64 73.16 20.13 20.13 0.00 - - - - - - SM 
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Depth of bore hole: 40.00 mtr  Water Table: Not Found 

LABORATORY TEST RESULT BH-02 
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1.0 

FILLED UP MATERIAL 1.5 
2.5 

3.0 1.62 4.46 0.73 2.681 0.32 1.26 2.55 73.26 22.61 22.61 0.00 23.1 Nil NP DST 0.00 28 SM 
4.5 1.63 4.64 0.72 2.686 0.25 2.30 2.95 78.51 15.99 15.99 0.00 - - - - - - SM 
5.5 1.64 4.92 0.72 2.688 0.61 2.35 3.65 70.02 23.37 23.37 0.00 23.8 Nil NP DST 0.00 28 SM 
6.0 1.64 5.22 0.72 2.679 0.25 3.15 5.14 66.52 24.94 24.94 0.00 - - - - - - SM 
7.5 1.65 5.62 0.72 2.686 0.85 1.42 4.62 79.65 13.46 13.46 0.00 - - - - - - SM 
8.5 1.66 5.85 0.72 2.694 0.64 0.85 2.87 71.24 24.40 24.40 0.00 23.2 Nil NP DST 0.00 28 SM 
9.0 1.67 6.24 0.71 2.685 0.15 1.32 3.26 75.66 19.61 19.61 0.00 - - - - - - SM 

10.5 1.68 6.52 0.70 2.676 0.45 2.01 4.21 65.25 28.08 28.08 0.00 - - - - - - SM 
12.0 1.70 6.85 0.68 2.668 0.62 1.74 2.02 66.32 29.30 29.30 0.00 - - - - - - SM 
13.5 1.70 7.21 0.68 2.661 0.25 2.31 3.65 73.25 20.54 20.54 0.00 22.9 Nil NP DST 0.00 29 SM 
15.0 1.71 7.36 0.68 2.674 0.85 1.22 2.65 74.16 21.12 21.12 0.00 - - - - - - SM 
16.5 1.72 7.62 0.67 2.665 0.64 1.63 3.47 76.52 17.74 17.74 0.00 23.1 Nil NP DST 0.00 29 SM 
18.0 1.72 7.98 0.68 2.674 0.29 1.02 2.55 61.02 35.12 35.12 0.00 - - - - - - SM 
19.5 1.73 8.22 0.67 2.665 0.62 1.87 2.98 65.28 29.25 29.25 0.00 - - - - - - SM 
21.0 1.75 8.52 0.67 2.685 0.34 1.22 2.56 69.52 26.36 26.36 0.00 - - - - - - SM 
22.5 1.77 8.79 0.64 2.671 0.52 1.56 3.41 67.46 27.05 27.05 0.00 - - - - - - SM 
24.0 1.78 9.21 0.64 2.668 0.26 1.98 2.04 65.33 30.39 30.39 0.00 - - - - - - SM 
25.5 1.79 9.54 0.62 2.652 0.61 1.32 2.74 63.25 32.08 32.08 0.00 - - - - - - SM 
27.0 1.81 9.85 0.62 2.663 0.26 2.34 3.55 67.54 26.31 26.31 0.00 - - - - - - SM 
28.5 1.82 10.42 0.61 2.654 0.95 2.06 2.58 61.24 33.17 33.17 0.00 - - - - - - SM 
30.0 1.82 10.63 0.62 2.657 0.35 2.84 2.64 69.65 24.52 24.52 0.00 - - - - - - SM 
31.5 1.83 10.85 0.61 2.651 0.84 2.64 1.34 75.46 19.72 19.72 0.00 - - - - - - SM 
33.0 1.84 11.30 0.60 2.642 0.55 1.64 2.52 67.65 27.64 27.64 0.00 - - - - - - SM 
34.5 1.85 11.65 0.60 2.650 0.28 1.75 3.02 62.51 32.44 32.44 0.00 - - - - - - SM 
36.0 1.86 11.94 0.59 2.641 0.74 2.52 1.64 69.46 25.64 25.64 0.00 - - - - - - SM 
37.5 1.88 12.24 0.58 2.647 0.64 1.23 1.79 73.52 22.82 22.82 0.00 - - - - - - SM 
39.0 1.89 12.64 0.58 2.651 0.42 1.95 2.64 68.11 26.88 26.88 0.00 - - - - - - SM 
40.0 1.91 12.74 0.56 2.646 0.87 1.24 3.22 70.02 24.65 24.65 0.00 - - - - - - SM 
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Depth of bore hole: 40.00 mtr  Water Table: Not Found 

LABORATORY TEST RESULT BH-03 
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1.0 

FILLED UP MATERIAL 1.5 

2.5 

3.0 1.63 4.74 0.73 2.686 0.85 1.25 3.25 70.02 24.63 24.63 0.00 23.1 Nil NP DST 0.00 28 SM 
4.5 1.64 4.95 0.72 2.681 0.64 2.26 5.26 73.26 18.58 18.58 0.00 - - - - - - SM 
5.3 1.65 5.02 0.71 2.694 0.24 2.31 4.51 76.51 16.43 16.43 0.00 23.4 Nil NP DST 0.00 28 SM 
6.0 1.66 5.62 0.70 2.678 0.95 1.62 2.84 74.22 20.37 20.37 0.00 - - - - - - SM 
7.5 1.67 5.95 0.70 2.686 0.36 2.03 3.64 78.52 15.45 15.45 0.00 - - - - - - SM 
8.5 1.69 6.20 0.69 2.684 0.41 3.62 2.55 74.65 18.77 18.77 0.00 23.8 Nil NP DST 0.00 28 SM 
9.0 1.69 6.53 0.69 2.678 0.25 2.15 2.80 76.25 18.55 18.55 0.00 - - - - - - SM 

10.5 1.70 6.87 0.69 2.689 0.87 1.45 2.14 70.02 25.52 25.52 0.00 - - - - - - SM 
12.0 1.71 7.11 0.68 2.688 0.55 2.85 4.64 65.29 26.67 26.67 0.00 - - - - - - SM 
13.5 1.73 7.52 0.66 2.674 0.46 2.02 4.78 69.85 22.89 22.89 0.00 22.5 Nil NP DST 0.00 29 SM 
15.0 1.73 7.85 0.66 2.669 0.32 2.84 3.62 79.65 13.57 13.57 0.00 - - - - - - SM 
16.5 1.74 8.14 0.66 2.678 0.59 2.64 3.02 74.15 19.60 19.60 0.00 23.5 Nil NP DST 0.00 29 SM 
18.0 1.75 8.62 0.65 2.665 0.52 2.85 1.52 76.32 18.79 18.79 0.00 - - - - - - SM 
19.5 1.76 8.98 0.64 2.652 0.31 2.36 4.25 69.85 23.23 23.23 0.00 - - - - - - SM 
21.0 1.77 9.14 0.63 2.651 0.25 2.41 4.84 78.50 14.00 14.00 0.00 - - - - - - SM 
22.5 1.78 9.55 0.63 2.653 0.69 1.64 5.32 74.33 18.02 18.02 0.00 - - - - - - SM 
24.0 1.79 9.84 0.63 2.650 0.84 2.36 3.26 78.50 15.04 15.04 0.00 - - - - - - SM 
25.5 1.81 10.24 0.61 2.648 0.79 2.66 3.85 79.65 13.05 13.05 0.00 - - - - - - SM 
27.0 1.82 10.69 0.61 2.652 0.66 3.21 4.65 72.02 19.46 19.46 0.00 - - - - - - SM 
28.5 1.84 10.84 0.59 2.643 0.50 1.42 3.02 68.52 26.54 26.54 0.00 - - - - - - SM 
30.0 1.86 11.16 0.59 2.656 0.27 2.02 4.65 67.49 25.57 25.57 0.00 - - - - - - SM 
31.5 1.87 11.63 0.59 2.668 0.41 2.52 2.88 76.35 17.84 17.84 0.00 - - - - - - SM 
33.0 1.88 11.89 0.59 2.664 0.36 3.26 2.69 70.03 23.66 23.66 0.00 - - - - - - SM 
34.5 1.88 12.42 0.59 2.652 0.65 3.41 4.51 69.41 22.02 22.02 0.00 - - - - - - SM 
36.0 1.89 12.52 0.58 2.653 0.98 2.59 2.02 67.52 26.89 26.89 0.00 - - - - - - SM 
37.5 1.91 12.87 0.57 2.650 0.52 3.65 3.51 76.32 16.00 16.00 0.00 - - - - - - SM 
39.0 1.92 13.32 0.56 2.644 0.25 1.47 4.16 76.50 17.62 17.62 0.00 - - - - - - SM 
40.0 1.94 13.62 0.55 2.648 0.74 2.51 2.64 74.18 19.93 19.93 0.00 - - - - - - SM 
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Depth of bore hole: 40.00 mtr  Water Table: Not Found 

LABORATORY TEST RESULT BH-04 
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FILLED UP MATERIAL 1.5 

2.5 

3.0 1.64 4.22 0.71 2.696 0.22 1.25 2.64 68.32 27.57 27.57 0.00 23.8 Nil NP DST 0.00 27 SM 
4.5 1.65 4.65 0.71 2.689 0.66 1.96 3.25 69.52 24.61 24.61 0.00 - - - - - - SM 
5.3 1.66 4.86 0.70 2.684 0.84 2.34 4.50 76.32 16.00 16.00 0.00 23.5 Nil NP DST 0.00 28 SM 
6.0 1.67 5.05 0.69 2.679 0.46 1.25 2.65 78.52 17.12 17.12 0.00 - - - - - - SM 
7.5 1.68 5.46 0.69 2.685 0.31 1.64 2.85 71.24 23.96 23.96 0.00 - - - - - - SM 
8.5 1.70 5.92 0.66 2.668 0.85 2.55 3.16 75.65 17.79 17.79 0.00 23.0 Nil NP DST 0.00 28 SM 
9.0 1.71 6.21 0.66 2.676 0.22 3.26 4.26 68.03 24.23 24.23 0.00 - - - - - - SM 

10.5 1.72 6.46 0.66 2.679 0.65 1.45 3.95 65.32 28.63 28.63 0.00 - - - - - - SM 
12.0 1.73 6.85 0.65 2.665 0.02 1.28 5.24 79.52 13.94 13.94 0.00 - - - - - - SM 
13.5 1.75 7.02 0.64 2.685 0.95 1.84 4.66 71.22 21.33 21.33 0.00 22.9 Nil NP DST 0.00 29 SM 
15.0 1.76 7.43 0.63 2.670 0.64 2.02 2.15 64.37 30.82 30.82 0.00 - - - - - - SM 
16.5 1.77 7.79 0.63 2.675 0.35 3.26 2.87 78.50 15.02 15.02 0.00 23.4 Nil NP DST 0.00 29 SM 
18.0 1.79 8.01 0.62 2.683 0.85 1.65 3.34 71.02 23.14 23.14 0.00 - - - - - - SM 
19.5 1.80 8.33 0.61 2.669 0.41 0.85 1.64 62.15 34.95 34.95 0.00 - - - - - - SM 
21.0 1.80 8.62 0.61 2.669 0.25 0.61 2.53 78.65 17.96 17.96 0.00 - - - - - - SM 
22.5 1.81 8.98 0.61 2.679 0.74 1.29 2.02 79.64 16.31 16.31 0.00 - - - - - - SM 
24.0 1.82 9.14 0.59 2.651 0.35 0.74 3.65 73.29 21.97 21.97 0.00 - - - - - - SM 
25.5 1.84 9.52 0.59 2.676 0.45 2.16 2.85 79.64 14.90 14.90 0.00 - - - - - - SM 
27.0 1.86 9.86 0.59 2.685 0.65 1.06 4.22 74.55 19.52 19.52 0.00 - - - - - - SM 
28.5 1.87 10.04 0.58 2.677 0.25 2.47 2.17 72.51 22.60 22.60 0.00 - - - - - - SM 
30.0 1.88 10.64 0.58 2.686 0.84 2.63 3.64 78.63 14.26 14.26 0.00 - - - - - - SM 
31.5 1.89 10.80 0.56 2.665 0.52 3.24 2.53 71.01 22.70 22.70 0.00 - - - - - - SM 
33.0 1.91 11.32 0.54 2.646 0.69 1.54 3.61 76.32 17.84 17.84 0.00 - - - - - - SM 
34.5 1.92 11.52 0.54 2.653 0.51 1.67 0.84 70.02 26.96 26.96 0.00 - - - - - - SM 
36.0 1.94 11.89 0.53 2.650 0.47 2.59 2.16 67.33 27.45 27.45 0.00 - - - - - - SM 
37.5 1.95 12.14 0.52 2.648 0.63 2.63 4.28 65.91 26.55 26.55 0.00 - - - - - - SM 
39.0 1.96 12.62 0.52 2.641 0.20 3.25 2.63 74.27 19.65 19.65 0.00 - - - - - - SM 
40.0 1.97 13.02 0.52 2.648 0.26 1.45 4.21 76.32 17.76 17.76 0.00 - - - - - - SM 
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Chemical test 

BH No. Depth of Sampling (mtr) 

Chemical Properties 

pH Sulphate so3 (%) Chloride (%) 

BH-01 3.00 7.72 0.03 0.004 

BH-02 3.00 7.82 0.05 0.008 

BH-03 3.00 7.75 0.02 0.004 

BH-04 3.00 7.80 0.05 0.005 
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10. TEST PLOTS 

Grain Size Analysis 
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11. SHEAR FAILUR AND CALCULATION  

BH-01 (Local Shear Failure) 
Calculation of Net Safe Bearing Capacity Based on Shear Parameters C-Φ                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Qns=1/FS[2/3*C*NcScdcic + q(Nq-1)Sqdqiq + 0.5*B*γ*Nγ*WqSydyiy] ; Qs=Qns+γd 

FS=2.50, Water Table as per Clause No.2.2. 

Sr.N

o 

Size of Foundation 
Depth of 

Foundation 

m 

Shear Parameter 
Bearing Capacity 

Factors 
Unit 

Weight   

( γ ) 
(gm/cc) 

Overburden 

q 

Water Table 

Correction 
Shape Factor 

Net Safe 

Bearing 

Capacity 

t/m2 

(Qns) 

Gross 

Safe 

Bearing 

Capacity 

t/m2 (Qs) 

Length 

m 

Width 

m 

C 

(kg/cm2) Φ Φ’ Nc Nq Ny Wq Wγ Sc Sq Sy 

1 6.00 6.00 3.00 0.0 27 18.8 13.68 5.65 4.52 1.64 4.920 1.0 1.0 1.3 1.2 0.8 18.10 23.02 

2 6.00 6.00 4.50 0.0 28 19.5 14.34 6.09 5.03 1.65 7.425 1.0 1.0 1.3 1.2 0.8 26.09 33.51 

3 6.00 6.00 6.00 0.0 28 19.5 14.34 6.09 5.03 1.65 9.900 1.0 1.0 1.3 1.2 0.8 32.13 42.03 

BH-01 (General Shear Failure) 
Calculation of Net Safe Bearing Capacity Based on Shear Parameters C-Φ                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Qns=1/FS[C*NcScdcic + q(Nq-1)Sqdqiq + 0.5*B*γ*Nγ*WqSydyiy] ; Qs=Qns+γd 

 FS=2.50, Water Table as per Clause No.2.2.  

S.N

O 

Size of 

Foundation 
Depth of 

Foundation 

m 

Shear Parameter Bearing Capacity Factors 
Unit 

Weight   

( γ ) 
(gm/cc) 

Overburden 

q 

Water 

Table 

Correction 

Shape Factor 
Net Safe 

Bearing 

Capacity 

t/m2 (Qns) 

Gross Safe 

Bearing 

Capacity t/m2 

(Qs) 
Length 

m 

Width 

m 

C 

(kg/cm2) Φ Nc Nq Ny Wq Wγ Sc Sq Sy 

1 6.00 6.00 3.00 0.00 27 23.82 13.13 14.40 1.64 4.920 1.0 1.0 1.3 1.2 0.8 51.34 56.26 

2 6.00 6.00 4.50 0.00 28 25.66 14.65 16.64 1.65 7.425 1.0 1.0 1.3 1.2 0.8 74.98 82.41 

3 6.00 6.00 6.00 0.00 28 25.66 14.65 16.64 1.65 9.900 1.0 1.0 1.3 1.2 0.8 91.19 101.09 
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BH-02 (Local Shear Failure) 
Calculation of Net Safe Bearing Capacity Based on Shear Parameters C-Φ                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Qns=1/FS[2/3*C*NcScdcic + q(Nq-1)Sqdqiq + 0.5*B*γ*Nγ*WqSydyiy] ; Qs=Qns+γd 

FS=2.50, Water Table as per Clause No.2.2. 

Sr.N

o 

Size of Foundation 
Depth of 

Foundation 

m 

Shear Parameter 
Bearing Capacity 

Factors 
Unit 

Weight   

( γ ) 
(gm/cc) 

Overburden 

q 

Water Table 

Correction 
Shape Factor 

Net Safe 

Bearing 

Capacity 

t/m2 

(Qns) 

Gross 

Safe 

Bearing 

Capacity 

t/m2 (Qs) 

Length 

m 

Width 

m 

C 

(kg/cm2) Φ Φ’ Nc Nq Ny Wq Wγ Sc Sq Sy 

1 6.00 6.00 3.00 0.0 28 19.5 14.34 6.09 5.03 1.62 4.860 1.0 1.0 1.3 1.2 0.8 19.68 24.54 

2 6.00 6.00 4.50 0.0 28 19.5 14.34 6.09 5.03 1.64 7.380 1.0 1.0 1.3 1.2 0.8 25.93 33.31 

3 6.00 6.00 6.00 0.0 28 19.5 14.34 6.09 5.03 1.64 9.840 1.0 1.0 1.3 1.2 0.8 31.93 41.77 

BH-02 (General Shear Failure) 
Calculation of Net Safe Bearing Capacity Based on Shear Parameters C-Φ                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Qns=1/FS[C*NcScdcic + q(Nq-1)Sqdqiq + 0.5*B*γ*Nγ*WqSydyiy] ; Qs=Qns+γd 

 FS=2.50, Water Table as per Clause No.2.2.  

S.N

O 

Size of 

Foundation 
Depth of 

Foundation 

m 

Shear Parameter Bearing Capacity Factors 
Unit 

Weight   

( γ ) 
(gm/cc) 

Overburden 

q 

Water 

Table 

Correction 

Shape Factor 
Net Safe 

Bearing 

Capacity 

t/m2 (Qns) 

Gross Safe 

Bearing 

Capacity t/m2 

(Qs) 
Length 

m 

Width 

m 

C 

(kg/cm2) Φ Nc Nq Ny Wq Wγ Sc Sq Sy 

1 6.00 6.00 3.00 0.00 28 25.66 14.65 16.64 1.62 4.860 1.0 1.0 1.3 1.2 0.8 57.71 62.57 

2 6.00 6.00 4.50 0.00 28 25.66 14.65 16.64 1.64 7.380 1.0 1.0 1.3 1.2 0.8 74.53 81.91 

3 6.00 6.00 6.00 0.00 28 25.66 14.65 16.64 1.64 9.840 1.0 1.0 1.3 1.2 0.8 90.64 100.48 
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BH-03 (Local Shear Failure) 
Calculation of Net Safe Bearing Capacity Based on Shear Parameters C-Φ                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Qns=1/FS[2/3*C*NcScdcic + q(Nq-1)Sqdqiq + 0.5*B*γ*Nγ*WqSydyiy] ; Qs=Qns+γd 

FS=2.50, Water Table as per Clause No.2.2. 

Sr.N

o 

Size of Foundation 
Depth of 

Foundation 

m 

Shear Parameter 
Bearing Capacity 

Factors 
Unit 

Weight   

( γ ) 
(gm/cc) 

Overburden 

q 

Water Table 

Correction 
Shape Factor 

Net Safe 

Bearing 

Capacity 

t/m2 

(Qns) 

Gross 

Safe 

Bearing 

Capacity 

t/m2 (Qs) 

Length 

m 

Width 

m 

C 

(kg/cm2) Φ Φ’ Nc Nq Ny Wq Wγ Sc Sq Sy 

1 6.00 6.00 3.00 0.0 28 19.5 14.34 6.09 5.03 1.63 4.890 1.0 1.0 1.3 1.2 0.8 19.80 24.69 

2 6.00 6.00 4.50 0.0 28 19.5 14.34 6.09 5.03 1.65 7.425 1.0 1.0 1.3 1.2 0.8 26.09 33.51 

3 6.00 6.00 6.00 0.0 28 19.5 14.34 6.09 5.03 1.65 9.900 1.0 1.0 1.3 1.2 0.8 32.13 42.03 

BH-03 (General Shear Failure) 
Calculation of Net Safe Bearing Capacity Based on Shear Parameters C-Φ                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Qns=1/FS[C*NcScdcic + q(Nq-1)Sqdqiq + 0.5*B*γ*Nγ*WqSydyiy] ; Qs=Qns+γd 

 FS=2.50, Water Table as per Clause No.2.2.  

S.N

O 

Size of 

Foundation 
Depth of 

Foundation 

m 

Shear Parameter Bearing Capacity Factors 
Unit 

Weight   

( γ ) 
(gm/cc) 

Overburden 

q 

Water 

Table 

Correction 

Shape Factor 
Net Safe 

Bearing 

Capacity 

t/m2 (Qns) 

Gross Safe 

Bearing 

Capacity t/m2 

(Qs) 
Length 

m 

Width 

m 

C 

(kg/cm2) Φ Nc Nq Ny Wq Wγ Sc Sq Sy 

1 6.00 6.00 3.00 0.00 28 25.66 14.65 16.64 1.63 4.890 1.0 1.0 1.3 1.2 0.8 58.06 62.95 

2 6.00 6.00 4.50 0.00 28 25.66 14.65 16.64 1.65 7.425 1.0 1.0 1.3 1.2 0.8 74.98 82.41 

3 6.00 6.00 6.00 0.00 28 25.66 14.65 16.64 1.65 9.900 1.0 1.0 1.3 1.2 0.8 91.19 101.09 
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BH-04 (Local Shear Failure) 
Calculation of Net Safe Bearing Capacity Based on Shear Parameters C-Φ                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Qns=1/FS[2/3*C*NcScdcic + q(Nq-1)Sqdqiq + 0.5*B*γ*Nγ*WqSydyiy] ; Qs=Qns+γd 

FS=2.50, Water Table as per Clause No.2.2. 

Sr.N

o 

Size of Foundation 
Depth of 

Foundation 

m 

Shear Parameter 
Bearing Capacity 

Factors 
Unit 

Weight   

( γ ) 
(gm/cc) 

Overburden 

q 

Water Table 

Correction 
Shape Factor 

Net Safe 

Bearing 

Capacity 

t/m2 

(Qns) 

Gross 

Safe 

Bearing 

Capacity 

t/m2 (Qs) 

Length 

m 

Width 

m 

C 

(kg/cm2) Φ Φ’ Nc Nq Ny Wq Wγ Sc Sq Sy 

1 6.00 6.00 3.00 0.0 27 18.8 13.68 5.65 4.52 1.64 4.920 1.0 1.0 1.3 1.2 0.8 18.10 23.02 

2 6.00 6.00 4.50 0.0 28 19.5 14.34 6.09 5.03 1.66 7.470 1.0 1.0 1.3 1.2 0.8 26.25 33.72 

3 6.00 6.00 6.00 0.0 28 19.5 14.34 6.09 5.03 1.66 9.960 1.0 1.0 1.3 1.2 0.8 32.32 42.28 

BH-04 (General Shear Failure) 
Calculation of Net Safe Bearing Capacity Based on Shear Parameters C-Φ                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Qns=1/FS[C*NcScdcic + q(Nq-1)Sqdqiq + 0.5*B*γ*Nγ*WqSydyiy] ; Qs=Qns+γd 

 FS=2.50, Water Table as per Clause No.2.2.  

S.N

O 

Size of 

Foundation 
Depth of 

Foundation 

m 

Shear Parameter Bearing Capacity Factors 
Unit 

Weight   

( γ ) 
(gm/cc) 

Overburden 

q 

Water 

Table 

Correction 

Shape Factor 
Net Safe 

Bearing 

Capacity 

t/m2 (Qns) 

Gross Safe 

Bearing 

Capacity t/m2 

(Qs) 
Length 

m 

Width 

m 

C 

(kg/cm2) Φ Nc Nq Ny Wq Wγ Sc Sq Sy 

1 6.00 6.00 3.00 0.00 27 23.82 13.13 14.40 1.64 4.920 1.0 1.0 1.3 1.2 0.8 51.34 56.26 

2 6.00 6.00 4.50 0.00 28 25.66 14.65 16.64 1.66 7.470 1.0 1.0 1.3 1.2 0.8 75.44 82.91 

3 6.00 6.00 6.00 0.00 28 25.66 14.65 16.64 1.66 9.960 1.0 1.0 1.3 1.2 0.8 91.75 101.71 
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12. SATTLEMENT FAILUR AND CALCULATION  

BH-01 

Depth(m) width(m) Length(m) corrected N 

Weighted 
average 

corrected 
'N' value 

from 
Figure 
12 of 

IS:8009 
part -1, 
depth 
factor 

Settlement 
in 'm' per 

unit 
pressure 
(reading 

from graph) 

Recommended 
allowable 

bearing pressure 
for 25 mm 
settlement 

3.00 6.00 6.00 35 34 1.000 0.009 29.41 

4.50 6.00 6.00 40 36 1.000 0.008 31.64 

6.00 6.00 6.00 45 38 1.000 0.007 33.78 

BH-02 

Depth(m) width(m) Length(m) corrected N 

Weighted 
average 

corrected 
'N' value 

from 
Figure 
12 of 

IS:8009 
part -1, 
depth 
factor 

Settlement 
in 'm' per 

unit 
pressure 
(reading 

from graph) 

Recommended 
allowable 

bearing pressure 
for 25 mm 
settlement 

3.00 6.00 6.00 44 43 1.000 0.007 37.87 

4.50 6.00 6.00 49 45 1.000 0.006 39.68 

6.00 6.00 6.00 52 47 1.000 0.006 41.66 

BH-03 

Depth(m) width(m) Length(m) corrected N 

Weighted 
average 

corrected 
'N' value 

from 
Figure 
12 of 

IS:8009 
part -1, 
depth 
factor 

Settlement 
in 'm' per 

unit 
pressure 
(reading 

from graph) 

Recommended 
allowable 

bearing pressure 
for 25 mm 
settlement 

3.00 6.00 6.00 43 41 1.000 0.007 36.76 

4.50 6.00 6.00 47 43 1.000 0.007 38.46 

6.00 6.00 6.00 50 45 1.000 0.006 39.68 

BH-04 

Depth(m) width(m) Length(m) corrected N 

Weighted 
average 

corrected 
'N' value 

from 
Figure 
12 of 

IS:8009 
part -1, 
depth 
factor 

Settlement 
in 'm' per 

unit 
pressure 
(reading 

from graph) 

Recommended 
allowable 

bearing pressure 
for 25 mm 
settlement 

3.00 6.00 6.00 43 42 1.000 0.007 37.31 

4.50 6.00 6.00 46 43 1.000 0.007 38.46 

6.00 6.00 6.00 48 44 1.000 0.006 39.06 
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13. SAMPLE CALCULATION FOR BH-01 

SAFE BEARING CAPACITY OF SOIL - Based on IS: 6403 

Shape of footing 
 

  
 

            

Depth of footing, D 3.00    Cohesion, C, kg/sq.cm 0.000 

Width of footing, B 6.00    Angle of Int.Friction, f 27.00 

   6.00    Specific Gravity, g  2.689 

       Bulk Density, Yd, gm/cc 1.640 

Depth of Water 

Table,m 
Not found    Sat. Density, Ysat, gm/cc 1.988 

Ratio 

d/B 
 7.833 0.500   Sub. Density, Y', gm/cc 0.988 

Water Table Factor 1.00    Inclination Angle a  0 

Effective Surcharge 

over EGL, m 

0.00 m   Factor of Safety  2.5 
    

Surcharge Density Assumed, 

gm/cc 

1.000 

Dry Density, Yd, 

gm/cc 
1.572 4.35     

Overburden Pressure,  4.920 t/m2   Void Ratio, eo = 
 G x 

Yw    
-1 

Shear Zone, H 5.41 = 0.5 B tan (45+ϕ/2)   Yd   

                  = 0.71   

      Mode of Failure =  Intermediate Shear Failure   

F' = Tan-1(0.67 tan F)  Nc''      = 15.708 23.82 13.68   

           = 18.85   Nq''      = 7.147 13.13 5.65   

     Ng''    = 6.497 14.40 4.52   

      Inter General Local   

           

  For general shear failure i.e. Void Ratio < 0.55     

qu  = cNcScdcic + q(Nq-1) Sqdqiq + 0.5 BgNgSgdgig  W'    

            = 128.34 qs = 51.34 t/m2      

           

  For local shear failure i.e. Void Ratio > 0.75     

qu  = 0.67cN'cScdcic + q(N'q-1) Sqdqiq + 0.5 BgN'gSgdgig  W'    

            = 45.25  18.10 t/m2      

        

  For intermediate shear failure i.e. Void Ratio < 0.55 and > 0.75   

  
Void 

Ratio 
e <= 0.55 e >= 0.75 0.55 < e < 0.75    

  e 0.55 0.75 0.71  -1.60  

qu = Net Safe 

Bearing Capacity, 

t/m2 

51.34 18.10 24.75  27.46  

        17.79   

Factors- Tan-1(0.67 tan F)  Factors- tan F 

 d,  s,  i Depth Shape Inclination   d,  s,  i Depth Shape Inclination 

  factor factor factor    factor factor factor 

dc, sc, ic 1.000 1.300 1.000  dc, sc, ic 1.000 1.300 1.000 

dq, sq, iq 1.000 1.200 1.000  dq, sq, iq 1.000 1.200 1.000 

dg,sg,ig 1.000 0.800 1.000   dg,sg,ig 1.000 0.800 1.000 
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SETTLEMEMT ANALYSIS FOR SHALLOW FOUNDATIONS BASED ON N - VALUES 

Analysis as per IS:8009(Part 1)-1976 ,  Clause 9.1.4 

Width of footing      B = 6.00 m 

Length of footing    L = 6.00 m 

Depth of foundation    Df = 3.00 m 

Depth of Influence    = 9.00 m 

CORRECTED'N' VALUE=NVALUE*       N` =  (0.77 log 10 20/ρ ) N            (ρ= Overburden Pressure) 
Weighted average 'N' value 
Calculation  

  
  

    
 

 32.7   
  

Weighted average corrected 
'N' value  N 

= 32.71 
  

Design Depth of water table  d = Not found m 

Water Table Correction  W' = 1.00   

           

from Figure 12 of IS:8009 part -1, 
depth factor 

 = 
1.000 

  

Settlement in 'm' per unit pressure (reading from 
graph) 

    

       = 0.0085 m/kg/sq cm 

Settlement after applying water table correction for 1 
unit pressure     

     =1*0.0085/ (1*100) = 0.000085 m/kN/m2 

Bearing Pressure for 25 mm 
settlement =25/(0.000085*1000) 

= 
294.1 kN/m2 

       
 

   
Recommended allowable bearing pressure for 25 mm 
settlement 

= 
294.1 

kN/m2 

            = 29.41 t/m2 
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