
 PRELIMINARY DESIGN REPORT- FINAL  

Preparation of Masterplan and Preliminary Design for Roads and Services/ Utilities  

for DIGHI PORT INDUSTRIAL AREA under Delhi Mumbai Industrial Corridor 
 

 

2 | P a g e  

 

Volume 2A  Road Annexures 
September 2024 



 
 

   
 

 
 

GEOTECHNICAL INVESTIGATION FOR  
DMIDC – DIGHI PORT INDUSTRIAL AREA 

 
 
 

 
 
 
 
 
 

Geotechnical Investigation Report 
(Bridge No. 03) 

 
 
 

	
	
	
	
	
	
	
	
	
	

Prepared	by	

	
P.	N.	Shidhore	Civil	Engineers	(I)	Pvt.	Ltd.	

Prabhakar	Apt,	B	Wing,		
3rd	Floor,	Gaondevi	Chowk,		

Kalyan	–	421301,	Maharashtra	
Email:	info@pnsco.in,	pnsco@yahoo.com		

	

  



 
Geotechnical Investigation for  

DMIDC-Dighi Port Industrial Area 
 

  2 
 

Geotechnical Investigation Report 
(Bridge No. 03) 

 
 

Table of Contents 
 
 Section Page No. 
            
  
1.0 Introduction 3 
 
2.0 Exploration Procedure 3 
2.1 Exploration Scope 4 
2.2 Subsurface Conditions 4 
2.3 Groundwater Levels 5 
 
3.0 Foundation Recommendations 6 
3.1    Foundation Protection 7 
 
Appendix I - Calculations for Bearing Capacity  8 
Appendix II - Borelogs and Lab Test Reports 11 
 
 
  



 
Geotechnical Investigation for  

DMIDC-Dighi Port Industrial Area 
 

  3 
 

Geotechnical Investigation Report 
(Bridge No. 03) 

 
1.0 Introduction 

The National Industrial Corridor Development Corporation with the State of Maharashtra 

is developing a state-of-the-art Industrial city near Mangaon, Raigad District. For this 

purpose, Egis Consulting India Pvt. Limited has been awarded the work for the Detailed 

Master Plan and Preliminary Engineering Design. As a part of the Preliminary Engineering 

design, Geotechnical survey work is being undertaken for the design of bridge structures. 

For this purpose, Egis has appointed PNSCO in March 2023.This report presents results of 

the geotechnical investigation along with foundation recommendations for the proposed 

minor bridge. 

 

2.0 Exploration Procedure 

The sub-surface investigation was completed generally as per IS: 1892-1979.  The field 

investigation was carried out using a rotary machine.  Casing was used to support sides 

of borehole until sufficiently stiff strata was encountered.  Standard Penetration Tests (i.e. 

SPT) were carried out in soil in accordance with IS 2131-1981.  Using this procedure, a 2” 

outside diameter split-barrel sampler is driven into the soil by 63.5 kg. weight falling 

through 75 cm height.  After an initial set of 15cm, the number of blows required to drive 

the sampler an additional 30 cm, is known as the “penetration resistance” or “N value”.   

When SPT refusal was obtained in hard strata, rock coring was done using diamond bit 

and double tube core barrel to obtain rock samples.  Percent Rock Core Recovery and 

Rock Quality Designation (RQD%) were determined.  RQD in % = (Sum of length of rock 

pieces in cms, each having lengths greater than 10cms ÷ Total length of core run) X 100.  
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2.1 Exploration Scope 

Two boreholes (B3-1, B3-2) were completed for the project as illustrated on the Borehole 

Location Plan. Borehole termination depths are summarized in Table A below. 

Table A 
Borehole Details 

Borehole No. Northing Easting Depth 
B3-1 2033721 317925 7.20m 
B3-2 2033736 317928 8.10m 

 

 

2.2 Subsurface Conditions 

Subsurface profile at this site generally consists of residual soil includes pebbles, cobbles 

etc.  overlying moderately weathered rock and then by hard basalt bedrock. Encountered 

soil/rock layers are described below; 

Layer I: Residual Soil 
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Residual soils, consisting mostly of brownish sandy silty clay, pebbles, cobbles were 

encountered in boreholes. The lower boundary of this layer was encountered at depths of 

0.50m to 2.10m below ground.  

Layer II: Moderately weathered bedrock (MWR) 

Brownish grey Moderately weathered bedrock was encountered at depths of 0.50m to 

2.10m below ground surface. Core Recoveries varied between 68% and 71%, while Rock 

Quality Designation (RQD) ranged between 23% and 49%. Compressive strength of rock 

core sample ranges from 540kg/cm2 to 640kg/cm2. The lower boundary of this layer was 

encountered at depths of 2.20m to 3.00m below ground surface. 

Layer III: Hard Basalt bedrock (HR)  

Grey basalt bedrock was encountered at depths of 2.20m to 3.00m below ground surface 

in the boreholes. The bedrock was sound, generally improving with depth, inclined and 

vertical veins are observed. Core Recoveries varied between 80% and 99%, while Rock 

Quality Designation (RQD) ranged between 47% and 97%. Compressive strength of rock 

core sample ranges from 510kg/cm2 to 840kg/cm2. The boreholes were terminated in this 

hard bedrock layer at depths of 7.20m to 8.10m below ground surface. 

 

2.3 Ground Water Levels 

Groundwater accumulation in the boreholes was monitored during and after completion 

of drilling activities. Groundwater was encountered at depths between 0.30m to 0.60m 

below ground surface in the boreholes.    Seasonal and annual fluctuations in ground water 

levels can be expected. 
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3.0 Foundation Recommendations 

Spread foundations for proposed structure at a depth of 1.50m below ground on native 

soils, can be designed for a maximum net allowable bearing capacity of 20 t/m2. 

Alternatively, moderately weathered rock (MWR) was encountered at depths of 0.50m to 

2.10m below ground surface. In this layer compressive strength of rock core samples 

ranged between 540kg/cm2 to 640kg/cm2.  

As per minimum compressive strength 510kg/cm2 of bedrock the spread foundations for 

proposed structure supported on this bedrock at minimum depth of 3.0m can be designed 

for a maximum net allowable bearing capacity of 100 t/m2. Depths from ground surface 

of MWR & hard rock are given in Table B below: 

Table B 
Depths from Ground Surface 

 

Borehole Numbers MWR Hard Rock 
B3-1 0.50m 2.20m 
B3-2 2.10m 3.00m 

 

Excavation sides should be sloped at a maximum slope of 1:1 (Horizontal: Vertical) or 

flatter. Continuous dewatering may be required in footing excavations (During 

Monsson).   
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3.1 Foundation Protection: 

For Bridge no. 1, groundwater sample was collected for chemical analysis from the site 

and not from the boreholes. Based on chemical results, the site falls under Class I for 

sulphates and chlorides (As per IS456-2000, Plain and Reinforced Concrete - Code of Practice. 

and as per CIRIA Special Publication No. 31). A ‘Moderate’ exposure condition was 

assigned to this site. Hence, following precautions shall be taken to protect concrete and 

reinforcement in foundations: 

Type of Cement:  OPC or PPC 

Minimum Grade of Reinforced Concrete:   M25 

 Minimum Cement Content for Spread Footings:  280 kg/m3 

 Maximum Water Cement Ratio:    0.55 

 Minimum Cover to Reinforcement:   50mm 
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APPENDIX I 
CALCULATIONS FOR BEARING CAPACITY   



 
Geotechnical Investigation for  

DMIDC-Dighi Port Industrial Area 
 

  9 
 

Calculation of Allowable Bearing Capacity for Spread Foundations on 
Rock: 

 
  ________________________________________________ GL +0.0m 
    
            Layer I, Residual soil, boulders 

________________________________________________ -0.50m to -2.10m 
    
            Layer II, Moderately weathered rock 
  ________________________________________________ -2.20m to -3.00m 
 
                               Layer III, Hard Basalt Bedrock 
 
 
Allowable bearing capacity = (Nj) x Qu (IS: 12070: 1987, Code of Practice for Design and 

Construction of Shallow Foundations on Rocks, Clause 6.2, pg. 7) 

Where, 

Nj =  Joint condition factor = 0.1 to 0.4 (IS: 12070: 1987, Code of Practice for Design and 

Construction of Shallow Foundations on Rocks, Table 4, clause 6.2, pg. 9) 

 Assumed as 0.1 for hard rock 

 

Qu = Rock Compressive strength = minimum of 5100 t/m2 (Annexure, Laboratory Test 

Result) 

 

Therefore, Allowable Bearing Capacity = 0.1 x 5100 = 510 t/m2 

 

Restricted to 100 t/m2. 
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APPENDIX II 
BORELOGS AND LAB TEST REPORTS 

 



BORE LOG

Site :Geotechnical Investigation for DMIDC-Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 3

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B3-1

Depth (M): 0.00-1.00 1.00-7.20 Co-ordinates  :  N=2033721, E=317925

Commenced on  :  14 April 2023 Completed on  :  15 April 2023 Ground Bed RL: 81.00M

Water Struc : Ground Water : 0.30 Meter Location of Bore Hole : As per plan

Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.

Kalyan(W).0251-2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0-150 150-300 300-450 450-600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

No. of disturbed Sample : 1 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 0 No. of Water Sample : 0

BROWNISH MURUM, COBBLES, 

PEBBLES

0.00

0.50

DS-10.00 - 0.50

REDDISH HYDROTHERMAL 

WEATHERED BASALT

0.50

2.20

1 TO 30.50 - 1.20 71.00 49.000.50

4 TO 61.20 - 2.20 68.00 23.000.68

GRAY JOINTED BASALT Inclined and verBcle veins2.20

7.20

7 TO 162.20 - 3.50 86.00 54.001.12

17 TO 213.50 - 5.00 80.00 72.001.20

22 TO 275.00 - 6.10 86.00 62.000.95

28 TO 346.10 - 7.20 92.00 47.001.01

Bore Hole Terminated at : 7.20



BORE LOG

Site :Geotechnical Investigation for DMIDC-Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 3

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B3-2

Depth (M): 0.00-2.50 2.50-8.10 Co-ordinates  :  N=2033736, E=317928

Commenced on  :  14 April 2023 Completed on  :  15 April 2023 Ground Bed RL: 81.50M.

Water Struc : Ground Water : 0.60 Meter Location of Bore Hole : As per plan

Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.

Kalyan(W).0251-2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0-150 150-300 300-450 450-600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

No. of disturbed Sample : 1 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 1 No. of Water Sample : 0

BROWNISH MURUM, COBBLES, 

PEBBLES

0.00

2.10

DS-10.00 - 1.50

6 10 16 30 26 SPT-11.50 - 2.10

REDDISH HYDROTHERMAL 

WEATHERED BASALT

2.10

3.00

1 TO 52.10 - 3.00 68.00 41.000.61

REDDISH HYDROTHERMAL 

ALTERED BASALT

3.00

8.10

6 TO 103.00 - 4.50 91.00 80.001.36

11 TO 154.50 - 6.00 81.00 50.001.20

16 TO 196.00 - 7.20 99.00 97.001.19

20 TO 227.20 - 8.10 94.00 92.000.85

Bore Hole Terminated at : 8.10











PAGE 1 OF 1
Rev. No. - 06 Dtd. 20/08/2022

Discipline: Chemical Group: Water

TEST REPORT NO. & DATE R&D/LAB/SAN/2023-24/SAN0032323/01541
ULR No. : TC528223000006865F
02/05/2023

1. Name & Address of Customer M/s.P.N. Shidhore Civil Engineers (India) Private Limited.

Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk, 

Kalyan (W) - 421301.

2. Project / Site                         Soil, Water and Rock samples for lab. testing for the work of 

GEotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur

3. Customer's Reference                  PNS/Structwel/22 Dtd. 21.04.2023

4. Location of performance of test At Laboratory

5. Sample                                     

              i) Description               Construction Water
             ii) Quantity                    01 No.

            iii) Date of receipt           21/04/2023

            iv) Condition Acceptable

6. Test method followed  Mentioned Below

7. Date of Testing 26/04/2023

* ID Mark. : Bridge No. B3-1

IS 3025 (Part 11) : 2022 7.30 Not less than 6 From 6 to 9

IS 456:2000 (RA 2021),

   (Indicator Method)
--  25 Max. --

IS 456:2000 (RA 2021),

(Indicator Method)
--  5 Max. --

NOTE :
           -- This test report refers only to the sample submitted for testing.

           -- This test report is valid at the time of and under the conditions specified herein.

           -- This test report may not be reproduced in part, without the permission of this laboratory.

           -- Any correction invalidates this test report.

           -- BDL - Below Detection Limit

   * Data provided by Customer.

Swati Sonawane
Vikram B. Parmar

   Check ed by Nodal Quality Manager
Suchita/N/LAB/Tech Report/2023-24/Test Report/Nabl/Che/Water/SAN0032323 Aut horised Signat ory

STRUCTWEL 
Provisional Report

For information only

 ***** End of Report  *****

Acidity (To neutralize 100 ml water sample, 

0.02 N, NaOH required)  mL

Total Alkalinity (To neutralize 100 ml water 

sample, 0.02 N, H2SO4 required) mL

Total Hardness as CaCO3 mg/L
IS 3025:2009 Part 21           

(RA 2019)  (EDTA method)
-- -- --

Manager - Chemical

Fixed (Inorganic) Residue (mg/ltr.) IS 3025 (Part 18) : 2022 --  3000 Max. --

Total Suspended  Matter (mg/ltr.) IS 3025 (Part 17) : 2022 --  2000 Max. --

12  400 Max. Refer Table 4

Volatile (Organic ) Residue (mg/ltr.) IS 3025 (Part 18) : 2022 --  200 Max. --

Sulphates as SO3     (mg/ltr.)
IS 3025 Part 24/Sec 1) : 2022

(Gravemetric Method)

pH

Chlorides (mg/ltr)

IS 3025:1988 Part 32           

(RA 2019)

 (Argentometric Method)

13
 2000 Max.  

(Plain Concrete) 500

 (Reinforced Concrete)

--

TEST REPORT
STRUCTWEL/NM/Level/IV/CHE/TR/Construction Water/001

CHEMICAL ANALYSIS  OF CONSTRUCTION WATER

Test Parameter Test Method Followed Results

Permissible Limits 
IS 456 : 2000 (RA 2021)

Mixing and Curing 
Clause 5:4 Table 1

Ground   Clause 
8:2:2:4 & Table 4
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Geotechnical Investigation Report 
(Bridge No. 07) 

 
1.0 Introduction 

The National Industrial Corridor Development Corporation with the State of Maharashtra 

is developing a state-of-the-art Industrial city near Mangaon, Raigad District. For this 

purpose, Egis Consulting India Pvt. Limited has been awarded the work for the Detailed 

Master Plan and Preliminary Engineering Design. As a part of the Preliminary Engineering 

design, Geotechnical survey work is being undertaken for the design of bridge structures. 

For this purpose, Egis has appointed PNSCO in March 2023.This report presents results of 

the geotechnical investigation along with foundation recommendations for the proposed 

minor bridge. 

 

2.0 Exploration Procedure 

The sub-surface investigation was completed generally as per IS: 1892-1979.  The field 

investigation was carried out using a rotary machine.  Casing was used to support sides 

of borehole until sufficiently stiff strata was encountered.  Standard Penetration Tests (i.e. 

SPT) were carried out in soil in accordance with IS 2131-1981.  Using this procedure, a 2” 

outside diameter split-barrel sampler is driven into the soil by 63.5 kg. weight falling 

through 75 cm height.  After an initial set of 15cm, the number of blows required to drive 

the sampler an additional 30 cm, is known as the “penetration resistance” or “N value”.   

When SPT refusal was obtained in hard strata, rock coring was done using diamond bit 

and double tube core barrel to obtain rock samples.  Percent Rock Core Recovery and 

Rock Quality Designation (RQD%) were determined.  RQD in % = (Sum of length of rock 

pieces in cms, each having lengths greater than 10cms ÷ Total length of core run) X 100.  
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2.1 Exploration Scope 

Two boreholes (B7-1, B7-2) were completed for the project as illustrated on the Borehole 

Location Plan. Borehole termination depths are summarized in Table A below. 

Table A 
Borehole Details 

Borehole No. Northing Easting Depth 
B7-1 2032908 318152 8.00m 
B7-2 2032909 318136 9.00m 

 

 

2.2 Subsurface Conditions 

Subsurface profile at this site generally consists of residual soil includes pebbles, cobbles 

etc.  overlying moderately weathered rock and then by hard basalt bedrock. Encountered 

soil/rock layers are described below; 

Layer I: Residual Soil 

Residual soils, consisting mostly of brownish sandy silty clay, pebbles, cobbles were 

encountered in boreholes. Based on Standard Penetration Tests (SPT) conducted in this 
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layer encountered refusals. The lower boundary of this layer was encountered at depths 

of 1.60m to 3.00m below ground.  

Layer II: Moderately weathered bedrock (MWR) 

Brownish grey Moderately weathered bedrock was encountered at depths of 1.60m to 

3.00m below ground surface. Core Recoveries varied between 63% and 70%, while Rock 

Quality Designation (RQD) ranged between 23% and 65%. Compressive strength of rock 

core sample ranges from 930kg/cm2 to 1390kg/cm2. The lower boundary of this layer was 

encountered at depths of 3.00m to 4.00m below ground surface. 

Layer III: Hard Basalt bedrock (HR)  

Grey basalt bedrock was encountered at depths of 3.00m to 4.00m below ground surface 

in the boreholes. The bedrock was sound, generally improving with depth, inclined and 

vertical veins are observed. Core Recoveries varied between 82% and 95%, while Rock 

Quality Designation (RQD) ranged between 26% and 84%. Compressive strength of rock 

core sample ranges from 800kg/cm2 to 1160kg/cm2. The boreholes were terminated in 

this hard bedrock layer at depths of 8.00m to 9.00m below ground surface. 

 

2.3 Ground Water Levels 

Groundwater accumulation in the boreholes was monitored during and after completion 

of drilling activities. Groundwater was encountered at depths between 0.00m to 1.30m 

below ground surface in the boreholes.  Seasonal and annual fluctuations in ground water 

levels can be expected. 
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3.0 Foundation Recommendations 

Spread foundations for proposed structure at a depth of 1.50m below ground on native 

soils, can be designed for a maximum net allowable bearing capacity of 20 t/m2. 

Alternatively, moderately weathered rock (MWR) was encountered at depths of 1.60m to 

3.00m below ground surface. In this layer compressive strength of rock core samples 

ranged between 930kg/cm2 to 1390kg/cm2.  

As per minimum compressive strength 800kg/cm2 of bedrock the spread foundations for 

proposed structure supported on this bedrock at minimum depth of 3.0m can be designed 

for a maximum net allowable bearing capacity of 100 t/m2. Depths from ground surface 

of MWR & hard rock are given in Table B below: 

Table B 
Depths from Ground Surface 

 

Borehole Numbers MWR Hard Rock 
B7-1 1.60m 3.00m 
B7-2 3.00m 4.00m 

 

Excavation sides should be sloped at a maximum slope of 1:1 (Horizontal: Vertical) or 

flatter. Continuous dewatering may be required in footing excavations (During 

Monsson).   
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3.1 Foundation Protection: 

For Bridge no. 1, groundwater sample was collected for chemical analysis from the site 

and not from the boreholes. Based on chemical results, the site falls under Class I for 

sulphates and chlorides (As per IS456-2000, Plain and Reinforced Concrete - Code of Practice. 

and as per CIRIA Special Publication No. 31). A ‘Moderate’ exposure condition was 

assigned to this site. Hence, following precautions shall be taken to protect concrete and 

reinforcement in foundations: 

Type of Cement:  OPC or PPC 

Minimum Grade of Reinforced Concrete:   M25 

 Minimum Cement Content for Spread Footings:  280 kg/m3 

 Maximum Water Cement Ratio:    0.55 

 Minimum Cover to Reinforcement:   50mm 
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APPENDIX I 
CALCULATIONS FOR BEARING CAPACITY   
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Calculation of Allowable Bearing Capacity for Spread Foundations on 
Rock: 

 
  ________________________________________________ GL +0.0m 
    
            Layer I, Residual soil, boulders 

________________________________________________ -1.60m to -3.00m 
    
            Layer II, Moderately weathered rock 
  ________________________________________________ -3.00m to -4.00m 
 
                               Layer III, Hard Basalt Bedrock 
 
 
Allowable bearing capacity = (Nj) x Qu (IS: 12070: 1987, Code of Practice for Design and 

Construction of Shallow Foundations on Rocks, Clause 6.2, pg. 7) 

Where, 

Nj =  Joint condition factor = 0.1 to 0.4 (IS: 12070: 1987, Code of Practice for Design and 

Construction of Shallow Foundations on Rocks, Table 4, clause 6.2, pg. 9) 

 Assumed as 0.1 for hard rock 

 

Qu = Rock Compressive strength = minimum of 8000 t/m2 (Annexure, Laboratory Test 

Result) 

 

Therefore, Allowable Bearing Capacity = 0.1 x 8000 = 800 t/m2 

 

Restricted to 100 t/m2. 
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APPENDIX II 
BORELOGS AND LAB TEST REPORTS 

 





BORE LOG

Site :Geotechnical Investigation for DMIDC-Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 7

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B7-1

Depth (M): 0.00-1.00 1.00-8.00 Co-ordinates  :  N=2032908, E=318152

Commenced on  :  11 April 2023 Completed on  :  12 April 2023 Ground Bed RL: 75.50M

Water Struc : Ground Water : 1.30 Meter Location of Bore Hole : As per plan

Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.

Kalyan(W).0251-2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0-150 150-300 300-450 450-600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

No. of disturbed Sample : 1 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 0 No. of Water Sample : 0

BROWNISH MURUM, PEBBELS, 

COBBLES

0.00

1.60

DS-10.00 - 0.60

1 TO 70.60 - 1.60 61.00 13.000.61

GRAY MODERETALY 

WEATHERED ROCK

1.60

3.00

8 TO 131.60 - 3.00 63.00 23.000.88

GRAY JOINTED BASALT Inlined and verCcle veins3.00

8.00

14 TO 203.00 - 4.50 95.00 84.001.43

21 TO 224.50 - 5.90 82.00 56.001.15

23 TO 245.90 - 7.20 85.00 78.001.10

25 TO 297.20 - 8.00 90.00 40.000.72

Bore Hole Terminated at : 8.00



BORE LOG

Site :Geotechnical Investigation for DMIDC-Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 7

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B7-2

Depth (M): 0.00-1.70 1.70-9.00 Co-ordinates  :  N=2032909, E=318136

Commenced on  :  11 April 2023 Completed on  :  12 April 2023 Ground Bed RL: 76.00M

Water Struc : Ground Water : 0.00 Meter Location of Bore Hole : As per plan

Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.

Kalyan(W).0251-2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0-150 150-300 300-450 450-600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

No. of disturbed Sample : 1 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 1 No. of Water Sample : 0

BROWNISH MURUM, PEBBLES, 

COBBLES

0.00

3.00

DS-10.00 - 1.00

1 TO 51.00 - 1.50 40.00 0.000.20

13 51 0 0 51 SPT-11.50 - 1.70

6 TO 121.70 - 3.00 62.00 28.000.80

GRAY MODERETALY 

WEATHERED ROCK

3.00

4.00

13 TO 153.00 - 4.00 70.00 65.000.70

GRAY BASALT VerCcal vein present4.00

9.00

16 TO 244.00 - 5.50 87.00 63.001.31

25 TO 295.50 - 7.00 83.00 65.001.24

30 TO 377.00 - 8.00 92.00 26.000.92

38 TO 428.00 - 9.00 89.00 62.000.89

Bore Hole Terminated at : 9.00
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Rev. No. - 06 Dtd. 20/08/2022

Discipline: Chemical Group: Water

TEST REPORT NO. & DATE R&D/LAB/SAN/2023-24/SAN0022023/01847
ULR No. : TC528223000007171F
09/05/2023

1. Name & Address of Customer M/s.P.N. Shidhore Civil Engineers (India) Private Limited.

Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk, 

Kalyan (W) - 421301.

2. Project / Site                         Soil, Water and Rock samples for lab. testing for the work of 

GEotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur

3. Customer's Reference                  PNS/Structwel/22, Dtd. 15/04/2023

4. Location of performance of test At Laboratory

5. Sample                                     

              i) Description               Construction Water
             ii) Quantity                    01 No.

            iii) Date of receipt           15/04/2023

            iv) Condition Acceptable

6. Test method followed  Mentioned Below

7. Date of Testing 05/05/2023

* ID Mark. : Bridge No. B-7-1

IS 3025 (Part 11) : 2022 6.73 Not less than 6 From 6 to 9

IS 456:2000 (RA 2021),

   (Indicator Method)
--  25 Max. --

IS 456:2000 (RA 2021),

(Indicator Method)
--  5 Max. --

NOTE :
           -- This test report refers only to the sample submitted for testing.

           -- This test report is valid at the time of and under the conditions specified herein.

           -- This test report may not be reproduced in part, without the permission of this laboratory.

           -- Any correction invalidates this test report.

           -- BDL - Below Detection Limit

   * Data provided by Customer.

Swati Sonawane
Vikram B. Parmar

   Check ed by Nodal Quality Manager
SST/N/LAB/Tech Report/2023-24/Test Report/Nabl/Che/Water/SAN0022023 Aut horised Signat ory

STRUCTWEL 
Provisional Report

For information only

TEST REPORT
STRUCTWEL/NM/Level/IV/CHE/TR/Construction Water/001

CHEMICAL ANALYSIS  OF CONSTRUCTION WATER

Test Parameter Test Method Followed Results

Permissible Limits 
IS 456 : 2000 (RA 2021)

Mixing and Curing 
Clause 5:4 Table 1

Ground   Clause 
8:2:2:4 & Table 4

pH

Chlorides (mg/ltr)

IS 3025:1988 Part 32           

(RA 2019)

 (Argentometric Method)

15
 2000 Max.  

(Plain Concrete) 500

 (Reinforced Concrete)

--

12  400 Max. Refer Table 4

Volatile (Organic ) Residue (mg/ltr.) IS 3025 (Part 18) : 2022 --  200 Max. --

Sulphates as SO3     (mg/ltr.)
IS 3025 Part 24/Sec 1) : 2022

(Gravemetric Method)

Fixed (Inorganic) Residue (mg/ltr.) IS 3025 (Part 18) : 2022 --  3000 Max. --

Total Suspended  Matter (mg/ltr.) IS 3025 (Part 17) : 2022 --  2000 Max. --

 ***** End of Report  *****

Acidity (To neutralize 100 ml water sample, 

0.02 N, NaOH required)  mL

Total Alkalinity (To neutralize 100 ml water 

sample, 0.02 N, H2SO4 required) mL

Total Hardness as CaCO3 mg/L
IS 3025:2009 Part 21           

(RA 2019)  (EDTA method)
-- -- --

Manager - Chemical
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Discipline: Chemical Group: Water

TEST REPORT NO. & DATE R&D/LAB/SAN/2023-24/SAN0022023/01848
ULR No. : TC528223000007172F
09/05/2023

1. Name & Address of Customer M/s.P.N. Shidhore Civil Engineers (India) Private Limited.

Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk, 

Kalyan (W) - 421301.

2. Project / Site                         Soil, Water and Rock samples for lab. testing for the work of 

GEotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur

3. Customer's Reference                  PNS/Structwel/22, Dtd. 15/04/2023

4. Location of performance of test At Laboratory

5. Sample                                     

              i) Description               Construction Water
             ii) Quantity                    01 No.

            iii) Date of receipt           15/04/2023

            iv) Condition Acceptable

6. Test method followed  Mentioned Below

7. Date of Testing 05/05/2023

* ID Mark. : Bridge No. B-7-2

IS 3025 (Part 11) : 2022 7.48 Not less than 6 From 6 to 9

IS 456:2000 (RA 2021),

   (Indicator Method)
--  25 Max. --

IS 456:2000 (RA 2021),

(Indicator Method)
--  5 Max. --

NOTE :
           -- This test report refers only to the sample submitted for testing.

           -- This test report is valid at the time of and under the conditions specified herein.

           -- This test report may not be reproduced in part, without the permission of this laboratory.

           -- Any correction invalidates this test report.

           -- BDL - Below Detection Limit

   * Data provided by Customer.

Swati Sonawane
Vikram B. Parmar

   Check ed by Nodal Quality Manager
SST/N/LAB/Tech Report/2023-24/Test Report/Nabl/Che/Water/SAN0022023 Aut horised Signat ory

STRUCTWEL 
Provisional Report

For information only

Acidity (To neutralize 100 ml water sample, 

0.02 N, NaOH required)  mL

Manager - Chemical

 ***** End of Report  *****

Total Alkalinity (To neutralize 100 ml water 

sample, 0.02 N, H2SO4 required) mL

Total Hardness as CaCO3 mg/L
IS 3025:2009 Part 21           

(RA 2019)  (EDTA method)
-- -- --

Fixed (Inorganic) Residue (mg/ltr.) IS 3025 (Part 18) : 2022 --  3000 Max. --

Total Suspended  Matter (mg/ltr.) IS 3025 (Part 17) : 2022 --  2000 Max. --

Sulphates as SO3     (mg/ltr.)
IS 3025 Part 24/Sec 1) : 2022

(Gravemetric Method)
13  400 Max. Refer Table 4

Volatile (Organic ) Residue (mg/ltr.) IS 3025 (Part 18) : 2022 --  200 Max. --

pH

Chlorides (mg/ltr)

IS 3025:1988 Part 32           

(RA 2019)

 (Argentometric Method)

12
 2000 Max.  

(Plain Concrete) 500

 (Reinforced Concrete)

--

TEST REPORT
STRUCTWEL/NM/Level/IV/CHE/TR/Construction Water/001

CHEMICAL ANALYSIS  OF CONSTRUCTION WATER

Test Parameter Test Method Followed Results

Permissible Limits 
IS 456 : 2000 (RA 2021)

Mixing and Curing 
Clause 5:4 Table 1

Ground   Clause 
8:2:2:4 & Table 4
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Geotechnical Investigation Report 
(Bridge No. 08) 

 
1.0 Introduction 

The National Industrial Corridor Development Corporation with the State of Maharashtra 

is developing a state-of-the-art Industrial city near Mangaon, Raigad District. For this 

purpose, Egis Consulting India Pvt. Limited has been awarded the work for the Detailed 

Master Plan and Preliminary Engineering Design. As a part of the Preliminary Engineering 

design, Geotechnical survey work is being undertaken for the design of bridge structures. 

For this purpose, Egis has appointed PNSCO in March 2023.This report presents results of 

the geotechnical investigation along with foundation recommendations for the proposed 

minor bridge. 

 

2.0 Exploration Procedure 

The sub-surface investigation was completed generally as per IS: 1892-1979.  The field 

investigation was carried out using a rotary machine.  Casing was used to support sides 

of borehole until sufficiently stiff strata was encountered.  Standard Penetration Tests (i.e. 

SPT) were carried out in soil in accordance with IS 2131-1981.  Using this procedure, a 2” 

outside diameter split-barrel sampler is driven into the soil by 63.5 kg. weight falling 

through 75 cm height.  After an initial set of 15cm, the number of blows required to drive 

the sampler an additional 30 cm, is known as the “penetration resistance” or “N value”.   

When SPT refusal was obtained in hard strata, rock coring was done using diamond bit 

and double tube core barrel to obtain rock samples.  Percent Rock Core Recovery and 

Rock Quality Designation (RQD%) were determined.  RQD in % = (Sum of length of rock 

pieces in cms, each having lengths greater than 10cms ÷ Total length of core run) X 100.  
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2.1 Exploration Scope 

Two boreholes (B8-1, B8-2) were completed for the project as illustrated on the Borehole 

Location Plan. Borehole termination depths are summarized in Table A below. 

Table A 
Borehole Details 

Borehole No. Northing Easting Depth 
B8-1 2023987 319034 9.50m 
B8-2 2033008 319004 9.45m 

 

 

2.2 Subsurface Conditions 

Subsurface profile at this site generally consists of residual soil includes pebbles, cobbles 

etc.  overlying moderately weathered rock and then by hard basalt bedrock. Encountered 

soil/rock layers are described below; 

Layer I: Residual Soil 
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Residual soils, consisting mostly of brownish sandy silty clay, pebbles, cobbles were 

encountered in boreholes. The lower boundary of this layer was encountered at depths of 

3.00m to 3.50m below ground.  

Layer II: Moderately weathered bedrock (MWR) 

Brownish grey Moderately weathered bedrock was encountered at depths of 3.00m to 

3.50m below ground surface. Core Recoveries varied between 31% and 47%, while Rock 

Quality Designation (RQD) ranged between 0% and 16%. Compressive strength of rock 

core sample ranges from 990kg/cm2 to 1270kg/cm2. The lower boundary of this layer was 

encountered at depths of 4.25m to 4.50m below ground surface. 

Layer III: Hard Basalt bedrock (HR)  

Grey basalt bedrock was encountered at depths of 4.25m to 4.50m below ground surface 

in the boreholes. The bedrock was sound, generally improving with depth, inclined and 

vertical veins are observed. Core Recoveries varied between 86% and 100%, while Rock 

Quality Designation (RQD) ranged between 25% and 93%. Compressive strength of rock 

core sample ranges from 720kg/cm2 to 850kg/cm2. The boreholes were terminated in this 

hard bedrock layer at depths of 9.45m to 9.50m below ground surface. 

 

2.3 Ground Water Levels 

Groundwater accumulation in the boreholes was monitored during and after completion 

of drilling activities. Groundwater was encountered at depth 4.0m below ground surface 

in the boreholes.  Seasonal and annual fluctuations in ground water levels can be expected. 
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3.0 Foundation Recommendations 

Spread foundations for proposed structure at a depth of 1.50m below ground on native 

soils, can be designed for a maximum net allowable bearing capacity of 20 t/m2. 

Alternatively, moderately weathered rock (MWR) was encountered at depths of 3.00m to 

3.50m below ground surface. In this layer compressive strength of rock core samples 

ranged between 990kg/cm2 to 1270kg/cm2.  

As per minimum compressive strength 720kg/cm2 of bedrock the spread foundations for 

proposed structure supported on this bedrock at minimum depth of 3.0m can be designed 

for a maximum net allowable bearing capacity of 100 t/m2. Depths from ground surface 

of MWR & hard rock are given in Table B below: 

Table B 
Depths from Ground Surface 

 

Borehole Numbers MWR Hard Rock 
B8-1 3.50m 4.50m 
B8-2 3.00m 4.25m 

 

Excavation sides should be sloped at a maximum slope of 1:1 (Horizontal: Vertical) or 

flatter. Continuous dewatering may be required in footing excavations (During 

Monsson).   
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3.1 Foundation Protection: 

For Bridge no. 1, groundwater sample was collected for chemical analysis from the site 

and not from the boreholes. Based on chemical results, the site falls under Class I for 

sulphates and chlorides (As per IS456-2000, Plain and Reinforced Concrete - Code of Practice. 

and as per CIRIA Special Publication No. 31). A ‘Moderate’ exposure condition was 

assigned to this site. Hence, following precautions shall be taken to protect concrete and 

reinforcement in foundations: 

Type of Cement:  OPC or PPC 

Minimum Grade of Reinforced Concrete:   M25 

 Minimum Cement Content for Spread Footings:  280 kg/m3 

 Maximum Water Cement Ratio:    0.55 

 Minimum Cover to Reinforcement:   50mm 
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APPENDIX I 
CALCULATIONS FOR BEARING CAPACITY   
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Calculation of Allowable Bearing Capacity for Spread Foundations on 
Rock: 

 
  ________________________________________________ GL +0.0m 
    
            Layer I, Residual soil, boulders 

________________________________________________ -3.00m to -3.50m 
    
            Layer II, Moderately weathered rock 
  ________________________________________________ -4.25m to -4.50m 
 
                               Layer III, Hard Basalt Bedrock 
 
 
Allowable bearing capacity = (Nj) x Qu (IS: 12070: 1987, Code of Practice for Design and 

Construction of Shallow Foundations on Rocks, Clause 6.2, pg. 7) 

Where, 

Nj =  Joint condition factor = 0.1 to 0.4 (IS: 12070: 1987, Code of Practice for Design and 

Construction of Shallow Foundations on Rocks, Table 4, clause 6.2, pg. 9) 

 Assumed as 0.1 for hard rock 

 

Qu = Rock Compressive strength = minimum of 7200 t/m2 (Annexure, Laboratory Test 

Result) 

 

Therefore, Allowable Bearing Capacity = 0.1 x 7200 = 720 t/m2 

 

Restricted to 100 t/m2. 
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APPENDIX II 
BORELOGS AND LAB TEST REPORTS 

 



BORE LOG

Site :Geotechnical Investigation for DMIDC-Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 8

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B8-1

Depth (M): 0.00-3.00 3.00-9.50 Co-ordinates  :  N=2023987, E=319034

Commenced on  :  03 April 2023 Completed on  :  05 April 2023 Ground Bed RL: 83.20M

Water Struc : Ground Water : 4.00M. Seasonal. Location of Bore Hole : As per plan

Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.

Kalyan(W).0251-2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0-150 150-300 300-450 450-600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

No. of disturbed Sample : 1 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 0 No. of Water Sample : 0

BROWNISH MURUM, PEBBLES, 

COBBLES

0.00

3.50

DS-10.00 - 1.50

1 TO 31.50 - 2.00 5.00 0.000.08

4 TO 82.00 - 2.50 40.00 0.000.20

9 TO 132.50 - 3.50 48.00 20.000.48

BROWNISH GREY MODERATELY 

WEATHERED ROCK

3.50

4.50

14 TO 193.50 - 4.50 47.00 0.000.47

GREY BASALT Inclined and verCcal veins4.50

9.50

20 TO 234.50 - 6.00 100.00 93.001.50

24 TO 306.00 - 7.50 98.00 84.001.48

31 TO 427.50 - 8.50 99.00 25.000.99

43 TO 518.50 - 9.50 97.00 60.000.97

Bore Hole Terminated at : 9.50



BORE LOG

Site :Geotechnical Investigation for DMIDC-Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 8

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B8-2

Depth (M): 0.00-3.00 3.00-9.45 Co-ordinates  :  N=2033008, E=319004

Commenced on  :  03 April 2023 Completed on  :  05 April 2023 Ground Bed RL: 82.97M

Water Struc : Ground Water : 4.00M. Seasonal. Location of Bore Hole : As per plan

Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.

Kalyan(W).0251-2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0-150 150-300 300-450 450-600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

No. of disturbed Sample : 0 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 0 No. of Water Sample : 0

BROWNISH MURUM, PEBBLES, 

COBBLES

0.00

3.00

1 TO 30.00 - 1.40 21.00 12.000.30

4 TO 71.40 - 2.00 33.00 0.000.20

8 TO 112.00 - 3.00 30.00 12.000.30

BROWNISH GREY MODERATELY 

WEATHERED ROCK

3.00

4.25

12 TO 153.00 - 4.25 31.00 16.000.50

GREY BASALT VerCcal and inclined veins4.25

9.45

16 TO 224.25 - 5.75 100.00 93.001.50

23 TO 285.75 - 7.25 86.00 84.001.30

29 TO 357.25 - 8.75 86.00 73.001.30

36 TO 388.75 - 9.45 95.00 36.000.67

Bore Hole Terminated at : 9.45
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Rev. No. - 06 Dtd. 20/08/2022

Discipline: Chemical Group: Water

TEST REPORT NO. & DATE R&D/LAB/SAN/2023-24/SAN0016023/00817
ULR No. : TC528223000006141F
17/04/2023

1. Name & Address of Customer M/s.P.N. Shidhore Civil Engineers (India) Private Limited.

Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk, 

Kalyan (W) - 421301.

2. Project / Site                         Soil, Water and Rock samples for lab. testing for the work of 

GEotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur

3. Customer's Reference                  PNS/Structwel/22 Dtd. 25.03.2023

4. Location of performance of test At Laboratory

5. Sample                                     

              i) Description               Construction Water
             ii) Quantity                    01 No.

            iii) Date of receipt           08/04/2023

            iv) Condition Acceptable

6. Test method followed  Mentioned Below

7. Date of Testing 14/04/2023

* ID Mark. : BH.No. Bridge No. 8-1

IS 3025 (Part 11) : 2022 7.23 Not less than 6 From 6 to 9

IS 456:2000 (RA 2021),

   (Indicator Method)
--  25 Max. --

IS 456:2000 (RA 2021),

(Indicator Method)
--  5 Max. --

NOTE :
           -- This test report refers only to the sample submitted for testing.

           -- This test report is valid at the time of and under the conditions specified herein.

           -- This test report may not be reproduced in part, without the permission of this laboratory.

           -- Any correction invalidates this test report.

           -- BDL - Below Detection Limit

   * Data provided by Customer.

Swati Sonawane
Vikram B. Parmar

   Check ed by Nodal Quality Manager
Suchita/N/LAB/Tech Report/2023-24/Test Report/Nabl/Che/Water/SAN0016023 Aut horised Signat ory

STRUCTWEL 
Provisional Report

For information only

Ground   Clause 
8:2:2:4 & Table 4

--

TEST REPORT
STRUCTWEL/NM/Level/IV/CHE/TR/Construction Water/001

CHEMICAL ANALYSIS  OF CONSTRUCTION WATER

Test Parameter Test Method Followed Results

Permissible Limits 

IS 456 : 2000 (RA 2021)

Mixing and Curing 
Clause 5:4 Table 1

--  200 Max. --

Sulphates as SO3     (mg/ltr.)
IS 3025 Part 24/Sec 1) : 2022

(Gravemetric Method)

pH

Chlorides (mg/ltr)

IS 3025:1988 Part 32           

(RA 2019)

 (Argentometric Method)

12
 2000 Max.  

(Plain Concrete) 500

 (Reinforced Concrete)

Total Suspended  Matter (mg/ltr.) IS 3025 (Part 17) : 2022 --  2000 Max. --

12  400 Max. Refer Table 4

Volatile (Organic ) Residue (mg/ltr.) IS 3025 (Part 18) : 2022

IS 3025:2009 Part 21           

(RA 2019)  (EDTA method)
-- -- --

Manager - Chemical

Fixed (Inorganic) Residue (mg/ltr.) IS 3025 (Part 18) : 2022 --  3000 Max. --

 ***** End of Report  *****

Acidity (To neutralize 100 ml water sample, 

0.02 N, NaOH required)  mL

Total Alkalinity (To neutralize 100 ml water 

sample, 0.02 N, H2SO4 required) mL

Total Hardness as CaCO3 mg/L
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Geotechnical Investigation Report 
(Bridge No. 10) 

 
1.0 Introduction 

The National Industrial Corridor Development Corporation with the State of Maharashtra 

is developing a state-of-the-art Industrial city near Mangaon, Raigad District. For this 

purpose, Egis Consulting India Pvt. Limited has been awarded the work for the Detailed 

Master Plan and Preliminary Engineering Design. As a part of the Preliminary Engineering 

design, Geotechnical survey work is being undertaken for the design of bridge structures. 

For this purpose, Egis has appointed PNSCO in March 2023.This report presents results of 

the geotechnical investigation along with foundation recommendations for the proposed 

minor bridge. 

 

2.0 Exploration Procedure 

The sub-surface investigation was completed generally as per IS: 1892-1979.  The field 

investigation was carried out using a rotary machine.  Casing was used to support sides 

of borehole until sufficiently stiff strata was encountered.  Standard Penetration Tests (i.e. 

SPT) were carried out in soil in accordance with IS 2131-1981.  Using this procedure, a 2” 

outside diameter split-barrel sampler is driven into the soil by 63.5 kg. weight falling 

through 75 cm height.  After an initial set of 15cm, the number of blows required to drive 

the sampler an additional 30 cm, is known as the “penetration resistance” or “N value”.   

When SPT refusal was obtained in hard strata, rock coring was done using diamond bit 

and double tube core barrel to obtain rock samples.  Percent Rock Core Recovery and 

Rock Quality Designation (RQD%) were determined.  RQD in % = (Sum of length of rock 

pieces in cms, each having lengths greater than 10cms ÷ Total length of core run) X 100.  
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2.1 Exploration Scope 

Two boreholes (B10-1, B10-2) were completed for the project as illustrated on the Borehole 

Location Plan. Borehole termination depths are summarized in Table A below. 

Table A 
Borehole Details 

Borehole No. Northing Easting Depth 
B10-1 2032568 318532 8.60m 
B10-2 2032543 318530 9.70m 

 

 

2.2 Subsurface Conditions 

Subsurface profile at this site generally consists of residual soil includes pebbles, cobbles 

etc.  overlying moderately weathered rock and then by hard basalt bedrock. Encountered 

soil/rock layers are described below; 

Layer I: Residual Soil 
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Residual soils, consisting mostly of brownish sandy silty clay, pebbles, cobbles were 

encountered in boreholes. The lower boundary of this layer was encountered at depths of 

3.00m to 3.25m below ground.  

Layer II: Moderately weathered bedrock (MWR) 

Brownish grey Moderately weathered bedrock was encountered at depths of 3.00m to 

3.25m below ground surface. Core Recoveries varied between 60% and 65%, while Rock 

Quality Designation (RQD) ranged between 54% and 58%. Compressive strength of rock 

core sample ranges from 640kg/cm2 to 830kg/cm2. The lower boundary of this layer was 

encountered at depths of 3.50m to 4.25m below ground surface. 

Layer III: Hard Basalt bedrock (HR)  

Grey basalt bedrock was encountered at depths of 3.50m to 4.25m below ground surface 

in the boreholes. The bedrock was sound, generally improving with depth, inclined and 

vertical veins are observed. Core Recoveries varied between 85% and 91%, while Rock 

Quality Designation (RQD) ranged between 28% and 82%. Compressive strength of rock 

core sample ranges from 610kg/cm2 to 880kg/cm2. The boreholes were terminated in this 

hard bedrock layer at depths of 9.45m to 9.50m below ground surface. 

 

2.3 Ground Water Levels 

Groundwater accumulation in the boreholes was monitored during and after completion 

of drilling activities. Groundwater was encountered at depths between 2.10m to 3.50m 

below ground surface in the boreholes.    Seasonal and annual fluctuations in ground water 

levels can be expected. 
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3.0 Foundation Recommendations 

Spread foundations for proposed structure at a depth of 1.50m below ground on native 

soils, can be designed for a maximum net allowable bearing capacity of 20 t/m2. 

Alternatively, moderately weathered rock (MWR) was encountered at depths of 3.00m to 

3.25m below ground surface. In this layer compressive strength of rock core samples 

ranged between 640kg/cm2 to 830kg/cm2.  

As per minimum compressive strength 610kg/cm2 of bedrock the spread foundations for 

proposed structure supported on this bedrock at minimum depth of 3.25m can be 

designed for a maximum net allowable bearing capacity of 100 t/m2. Depths from ground 

surface of MWR & hard rock are given in Table B below: 

Table B 
Depths from Ground Surface 

 

Borehole Numbers MWR Hard Rock 
B10-1 3.00m 3.50m 
B10-2 3.25m 4.25m 

 

Excavation sides should be sloped at a maximum slope of 1:1 (Horizontal: Vertical) or 

flatter. Continuous dewatering may be required in footing excavations (During 

Monsson).   
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3.1 Foundation Protection: 

For Bridge no. 1, groundwater sample was collected for chemical analysis from the site 

and not from the boreholes. Based on chemical results, the site falls under Class I for 

sulphates and chlorides (As per IS456-2000, Plain and Reinforced Concrete - Code of Practice. 

and as per CIRIA Special Publication No. 31). A ‘Moderate’ exposure condition was 

assigned to this site. Hence, following precautions shall be taken to protect concrete and 

reinforcement in foundations: 

Type of Cement:  OPC or PPC 

Minimum Grade of Reinforced Concrete:   M25 

 Minimum Cement Content for Spread Footings:  280 kg/m3 

 Maximum Water Cement Ratio:    0.55 

 Minimum Cover to Reinforcement:   50mm 
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APPENDIX I 
CALCULATIONS FOR BEARING CAPACITY   
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Calculation of Allowable Bearing Capacity for Spread Foundations on 
Rock: 

 
  ________________________________________________ GL +0.0m 
    
            Layer I, Residual soil, boulders 

________________________________________________ -3.00m to -3.25m 
    
            Layer II, Moderately weathered rock 
  ________________________________________________ -3.50m to -4.25m 
 
                               Layer III, Hard Basalt Bedrock 
 
 
Allowable bearing capacity = (Nj) x Qu (IS: 12070: 1987, Code of Practice for Design and 

Construction of Shallow Foundations on Rocks, Clause 6.2, pg. 7) 

Where, 

Nj =  Joint condition factor = 0.1 to 0.4 (IS: 12070: 1987, Code of Practice for Design and 

Construction of Shallow Foundations on Rocks, Table 4, clause 6.2, pg. 9) 

 Assumed as 0.1 for hard rock 

 

Qu = Rock Compressive strength = minimum of 6100 t/m2 (Annexure, Laboratory Test 

Result) 

 

Therefore, Allowable Bearing Capacity = 0.1 x 6100 = 610 t/m2 

 

Restricted to 100 t/m2. 
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APPENDIX II 
BORELOGS AND LAB TEST REPORTS 

 



BORE LOG

Site :Geotechnical Investigation for DMIDC-Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 10

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B10-1

Depth (M): 0.00-1.00 1.00-8.60 Co-ordinates  :  N=2032568, E=318532

Commenced on  :  07 April 2023 Completed on  :  09 April 2023 Ground Bed RL: 74.55M

Water Struc : Ground Water : 2.10 Meter Location of Bore Hole : As per plan

Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.

Kalyan(W).0251-2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0-150 150-300 300-450 450-600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

No. of disturbed Sample : 0 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 0 No. of Water Sample : 0

BROWNISH MURUM, PEBBLES, 

COBBLES

0.00

3.00

1 TO 100.00 - 1.50 62.00 0.000.93

11 TO 191.50 - 3.00 71.00 17.001.07

GRAY MODERETALY 

WEATHERED BASALT

3.00

3.50

20 TO 213.00 - 3.50 60.00 58.000.30

GRAY JOINTED AMYGDOLOIDAL 

BASALT

3.50

8.60

22 TO 263.50 - 5.00 89.00 82.001.33

27 TO 355.00 - 6.50 91.00 29.001.36

36 TO 416.50 - 8.00 85.00 73.001.27

42 TO 458.00 - 8.60 85.00 28.000.51

Bore Hole Terminated at : 8.60



BORE LOG

Site :Geotechnical Investigation for DMIDC-Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 10

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B10-2

Depth (M): 0.00-1.50 1.50-9.70 Co-ordinates  :  N=2032543, E=318530

Commenced on  :  07 April 2023 Completed on  :  09 April 2023 Ground Bed RL: 74.71M

Water Struc : Ground Water : 3.50 Meter Location of Bore Hole : As per plan

Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.

Kalyan(W).0251-2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0-150 150-300 300-450 450-600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

No. of disturbed Sample : 1 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 0 No. of Water Sample : 0

BROWNISH MURUM, COBBLES, 

PEBBLES

0.00

3.25

DS-10.00 - 0.25

1 TO 100.25 - 1.75 53.00 0.000.80

11 TO 241.75 - 3.25 70.00 29.001.05

GRAY MODERETALY 

WEATHERED ROCK

3.25

4.25

25 TO 293.25 - 4.25 65.00 54.000.65

GRAY JOINTED BASALT Inclined and verCcle veins4.25

9.70

30 TO 354.25 - 5.70 88.00 56.001.28

36 TO 445.70 - 7.20 86.00 43.001.29

45 TO 527.20 - 8.70 89.00 52.001.33

53 TO 588.70 - 9.70 91.00 66.000.91

Bore Hole Terminated at : 9.70











PAGE 1 OF 1
Rev. No. - 06 Dtd. 20/08/2022

Discipline: Chemical Group: Water

TEST REPORT NO. & DATE R&D/LAB/SAN/2023-24/SAN0022023/01849
ULR No. : TC528223000007173F
09/05/2023

1. Name & Address of Customer M/s.P.N. Shidhore Civil Engineers (India) Private Limited.

Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk, 

Kalyan (W) - 421301.

2. Project / Site                         Soil, Water and Rock samples for lab. testing for the work of 

GEotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur

3. Customer's Reference                  PNS/Structwel/22, Dtd. 15/04/2023

4. Location of performance of test At Laboratory

5. Sample                                     

              i) Description               Construction Water
             ii) Quantity                    01 No.

            iii) Date of receipt           15/04/2023

            iv) Condition Acceptable

6. Test method followed  Mentioned Below

7. Date of Testing 05/05/2023

* ID Mark. : Bridge No. B-10-1

IS 3025 (Part 11) : 2022 7.72 Not less than 6 From 6 to 9

IS 456:2000 (RA 2021),

   (Indicator Method)
--  25 Max. --

IS 456:2000 (RA 2021),

(Indicator Method)
--  5 Max. --

NOTE :
           -- This test report refers only to the sample submitted for testing.

           -- This test report is valid at the time of and under the conditions specified herein.

           -- This test report may not be reproduced in part, without the permission of this laboratory.

           -- Any correction invalidates this test report.

           -- BDL - Below Detection Limit

   * Data provided by Customer.

Swati Sonawane
Vikram B. Parmar

   Check ed by Nodal Quality Manager
SST/N/LAB/Tech Report/2023-24/Test Report/Nabl/Che/Water/SAN0022023 Aut horised Signat ory

STRUCTWEL 
Provisional Report

For information only

TEST REPORT
STRUCTWEL/NM/Level/IV/CHE/TR/Construction Water/001

CHEMICAL ANALYSIS  OF CONSTRUCTION WATER

Test Parameter Test Method Followed Results

Permissible Limits 
IS 456 : 2000 (RA 2021)

Mixing and Curing 
Clause 5:4 Table 1

Ground   Clause 
8:2:2:4 & Table 4

pH

Chlorides (mg/ltr)

IS 3025:1988 Part 32           

(RA 2019)

 (Argentometric Method)

24
 2000 Max.  

(Plain Concrete) 500

 (Reinforced Concrete)

--

Sulphates as SO3     (mg/ltr.)
IS 3025 Part 24/Sec 1) : 2022

(Gravemetric Method)
15  400 Max. Refer Table 4

Volatile (Organic ) Residue (mg/ltr.) IS 3025 (Part 18) : 2022 --  200 Max. --

Fixed (Inorganic) Residue (mg/ltr.) IS 3025 (Part 18) : 2022 --  3000 Max. --

Total Suspended  Matter (mg/ltr.) IS 3025 (Part 17) : 2022 --  2000 Max. --

Total Alkalinity (To neutralize 100 ml water 

sample, 0.02 N, H2SO4 required) mL

Total Hardness as CaCO3 mg/L
IS 3025:2009 Part 21           

(RA 2019)  (EDTA method)
-- -- --

Acidity (To neutralize 100 ml water sample, 

0.02 N, NaOH required)  mL

Manager - Chemical

 ***** End of Report  *****
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Rev. No. - 06 Dtd. 20/08/2022

Discipline: Chemical Group: Water

TEST REPORT NO. & DATE R&D/LAB/SAN/2023-24/SAN0022023/01850
ULR No. : TC528223000007174F
09/05/2023

1. Name & Address of Customer M/s.P.N. Shidhore Civil Engineers (India) Private Limited.

Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk, 

Kalyan (W) - 421301.

2. Project / Site                         Soil, Water and Rock samples for lab. testing for the work of 

GEotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur

3. Customer's Reference                  PNS/Structwel/22, Dtd. 15/04/2023

4. Location of performance of test At Laboratory

5. Sample                                     

              i) Description               Construction Water
             ii) Quantity                    01 No.

            iii) Date of receipt           15/04/2023

            iv) Condition Acceptable

6. Test method followed  Mentioned Below

7. Date of Testing 05/05/2023

* ID Mark. : Bridge No. B-10-2

IS 3025 (Part 11) : 2022 7.00 Not less than 6 From 6 to 9

IS 456:2000 (RA 2021),

   (Indicator Method)
--  25 Max. --

IS 456:2000 (RA 2021),

(Indicator Method)
--  5 Max. --

NOTE :
           -- This test report refers only to the sample submitted for testing.

           -- This test report is valid at the time of and under the conditions specified herein.

           -- This test report may not be reproduced in part, without the permission of this laboratory.

           -- Any correction invalidates this test report.

           -- BDL - Below Detection Limit

   * Data provided by Customer.

Swati Sonawane
Vikram B. Parmar

   Check ed by Nodal Quality Manager
SST/N/LAB/Tech Report/2023-24/Test Report/Nabl/Che/Water/SAN0022023 Aut horised Signat ory

TEST REPORT
STRUCTWEL/NM/Level/IV/CHE/TR/Construction Water/001

CHEMICAL ANALYSIS  OF CONSTRUCTION WATER

STRUCTWEL 
Provisional Report

For information only

Test Parameter Test Method Followed Results

Permissible Limits 
IS 456 : 2000 (RA 2021)

Mixing and Curing 
Clause 5:4 Table 1

Ground   Clause 
8:2:2:4 & Table 4

pH

Chlorides (mg/ltr)

IS 3025:1988 Part 32           

(RA 2019)

 (Argentometric Method)

13
 2000 Max.  

(Plain Concrete) 500

 (Reinforced Concrete)

--

Sulphates as SO3     (mg/ltr.)
IS 3025 Part 24/Sec 1) : 2022

(Gravemetric Method)
12  400 Max. Refer Table 4

Volatile (Organic ) Residue (mg/ltr.) IS 3025 (Part 18) : 2022 --  200 Max. --

Fixed (Inorganic) Residue (mg/ltr.) IS 3025 (Part 18) : 2022 --  3000 Max. --

Total Suspended  Matter (mg/ltr.) IS 3025 (Part 17) : 2022 --  2000 Max. --

Total Alkalinity (To neutralize 100 ml water 

sample, 0.02 N, H2SO4 required) mL

Total Hardness as CaCO3 mg/L
IS 3025:2009 Part 21           

(RA 2019)  (EDTA method)
-- -- --

Acidity (To neutralize 100 ml water sample, 

0.02 N, NaOH required)  mL

Manager - Chemical

 ***** End of Report  *****
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Geotechnical Investigation Report 
(Bridge No. 11) 

 
1.0 Introduction 

The National Industrial Corridor Development Corporation with the State of Maharashtra 

is developing a state-of-the-art Industrial city near Mangaon, Raigad District. For this 

purpose, Egis Consulting India Pvt. Limited has been awarded the work for the Detailed 

Master Plan and Preliminary Engineering Design. As a part of the Preliminary Engineering 

design, Geotechnical survey work is being undertaken for the design of bridge structures. 

For this purpose, Egis has appointed PNSCO in March 2023.This report presents results of 

the geotechnical investigation along with foundation recommendations for the proposed 

minor bridge. 

 

2.0 Exploration Procedure 

The sub-surface investigation was completed generally as per IS: 1892-1979.  The field 

investigation was carried out using a rotary machine.  Casing was used to support sides 

of borehole until sufficiently stiff strata was encountered.  Standard Penetration Tests (i.e. 

SPT) were carried out in soil in accordance with IS 2131-1981.  Using this procedure, a 2” 

outside diameter split-barrel sampler is driven into the soil by 63.5 kg. weight falling 

through 75 cm height.  After an initial set of 15cm, the number of blows required to drive 

the sampler an additional 30 cm, is known as the “penetration resistance” or “N value”.   

When SPT refusal was obtained in hard strata, rock coring was done using diamond bit 

and double tube core barrel to obtain rock samples.  Percent Rock Core Recovery and 

Rock Quality Designation (RQD%) were determined.  RQD in % = (Sum of length of rock 

pieces in cms, each having lengths greater than 10cms ÷ Total length of core run) X 100.  
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2.1 Exploration Scope 

Two boreholes (B11-1, B11-2) were completed for the project as illustrated on the Borehole 

Location Plan. Borehole termination depths are summarized in Table A below. 

Table A 
Borehole Details 

Borehole No. Northing Easting Depth 
B11-1 2032357 318392 9.50m 
B11-2 2032337 318390 8.80m 

 

 

2.2 Subsurface Conditions 

Subsurface profile at this site generally consists of residual soil includes pebbles, cobbles 

etc.  overlying moderately weathered rock and then by hard basalt bedrock. Encountered 

soil/rock layers are described below; 

Layer I: Residual Soil 
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Residual soils, consisting mostly of brownish sandy silty clay, pebbles, cobbles were 

encountered in boreholes. The lower boundary of this layer was encountered at depths of 

3.00m to 3.25m below ground.  

Layer II: Moderately weathered bedrock (MWR) 

Brownish grey Moderately weathered bedrock was encountered at depth of 3.00m below 

ground surface. Core Recoveries varied between 70% and 73%, while Rock Quality 

Designation (RQD) ranged between 50% and 58%. Compressive strength of rock core 

sample ranges from 380kg/cm2 to 1230kg/cm2. The lower boundary of this layer was 

encountered at depths of 3.80m to 4.50m below ground surface. 

Layer III: Hard Basalt bedrock (HR)  

Grey basalt bedrock was encountered at depths of 3.80m to 4.50m below ground surface 

in the boreholes. The bedrock was sound, generally improving with depth, inclined and 

vertical veins are observed. Core Recoveries varied between 86% and 100%, while Rock 

Quality Designation (RQD) ranged between 42% and 95%. Compressive strength of rock 

core sample ranges from 740kg/cm2 to 920kg/cm2. The boreholes were terminated in this 

hard bedrock layer at depths of 8.80m to 9.50m below ground surface. 

 

2.3 Ground Water Levels 

Groundwater accumulation in the boreholes was monitored during and after completion 

of drilling activities. Groundwater was encountered at depths between 1.80m to 2.00m 

below ground surface in the boreholes.    Seasonal and annual fluctuations in ground water 

levels can be expected. 
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3.0 Foundation Recommendations 

Spread foundations for proposed structure at a depth of 1.50m below ground on native 

soils, can be designed for a maximum net allowable bearing capacity of 20 t/m2. 

Alternatively, moderately weathered rock (MWR) was encountered at depth of 3.00m 

below ground surface. In this layer compressive strength of rock core samples ranged 

between 380kg/cm2 to 1230kg/cm2.  

As per minimum compressive strength 380kg/cm2 of bedrock the spread foundations for 

proposed structure supported on this bedrock at minimum depth of 3.0m can be designed 

for a maximum net allowable bearing capacity of 100 t/m2. Depths from ground surface 

of MWR & hard rock are given in Table B below: 

Table B 
Depths from Ground Surface 

 

Borehole Numbers MWR Hard Rock 
B11-1 3.00m 4.50m 
B11-2 3.00m 3.80m 

 

Excavation sides should be sloped at a maximum slope of 1:1 (Horizontal: Vertical) or 

flatter. Continuous dewatering may be required in footing excavations (During 

Monsson).   
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3.1 Foundation Protection: 

For Bridge no. 1, groundwater sample was collected for chemical analysis from the site 

and not from the boreholes. Based on chemical results, the site falls under Class I for 

sulphates and chlorides (As per IS456-2000, Plain and Reinforced Concrete - Code of Practice. 

and as per CIRIA Special Publication No. 31). A ‘Moderate’ exposure condition was 

assigned to this site. Hence, following precautions shall be taken to protect concrete and 

reinforcement in foundations: 

Type of Cement:  OPC or PPC 

Minimum Grade of Reinforced Concrete:   M25 

 Minimum Cement Content for Spread Footings:  280 kg/m3 

 Maximum Water Cement Ratio:    0.55 

 Minimum Cover to Reinforcement:   50mm 
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APPENDIX I 
CALCULATIONS FOR BEARING CAPACITY   
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Calculation of Allowable Bearing Capacity for Spread Foundations on 
Rock: 

 
  ________________________________________________ GL +0.0m 
    
            Layer I, Residual soil, boulders 

________________________________________________ -3.00m 
    
            Layer II, Moderately weathered rock 
  ________________________________________________ -3.80m to -4.50m 
 
                               Layer III, Hard Basalt Bedrock 
 
 
Allowable bearing capacity = (Nj) x Qu (IS: 12070: 1987, Code of Practice for Design and 

Construction of Shallow Foundations on Rocks, Clause 6.2, pg. 7) 

Where, 

Nj =  Joint condition factor = 0.1 to 0.4 (IS: 12070: 1987, Code of Practice for Design and 

Construction of Shallow Foundations on Rocks, Table 4, clause 6.2, pg. 9) 

 Assumed as 0.1 for hard rock 

 

Qu = Rock Compressive strength = minimum of 3800 t/m2 (Annexure, Laboratory Test 

Result) 

 

Therefore, Allowable Bearing Capacity = 0.1 x 3800 = 380 t/m2 

 

Restricted to 100 t/m2. 
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APPENDIX II 
BORELOGS AND LAB TEST REPORTS 

 



BORE LOG

Site :Geotechnical Investigation for DMIDC-Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 11

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B11-1

Depth (M): 0.00-1.00 1.00-9.50 Co-ordinates  :  N=2032357, E=318392

Commenced on  :  13 April 2023 Completed on  :  14 April 2023 Ground Bed RL: 73.61M

Water Struc : Ground Water : 2.00 Meter Location of Bore Hole : As per plan

Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.

Kalyan(W).0251-2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0-150 150-300 300-450 450-600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

No. of disturbed Sample : 1 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 0 No. of Water Sample : 0

BROWNISH MURUM, COBBLES, 

PEBBLES

0.00

3.00

DS-10.00 - 1.00

1 TO 51.00 - 1.50 60.00 0.000.30

6 TO 161.50 - 3.00 63.00 20.000.95

GRAY MODERETALY 

WEATHERED BASALT

3.00

4.50

17 TO 243.00 - 4.50 70.00 58.001.06

GRAY BASALT4.50

9.50

25 TO 294.50 - 6.00 97.00 95.001.46

30 TO 356.00 - 7.50 90.00 84.001.36

36 TO 417.50 - 9.00 93.00 83.001.40

429.00 - 9.50 100.00 90.000.50

Bore Hole Terminated at : 9.50



BORE LOG

Site :Geotechnical Investigation for DMIDC-Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 11

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B11-2

Depth (M): 0.00-1.50 1.50-8.80 Co-ordinates  :  N=2032337, E=318390

Commenced on  :  10 April 2023 Completed on  :  12 April 2023 Ground Bed RL: 73.40M

Water Struc : Ground Water : 1.80 Meter Location of Bore Hole : As per plan

Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.

Kalyan(W).0251-2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0-150 150-300 300-450 450-600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

No. of disturbed Sample : 0 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 0 No. of Water Sample : 0

BROWNISH MURUM, COBBLES, 

PEBBLES

0.00

3.00

1 TO 20.00 - 1.00 10.00 0.000.10

3 TO 131.00 - 2.00 43.00 0.000.43

14 TO 202.00 - 3.00 68.00 10.000.68

GRAY MODERETALY 

WEATHERED BASALT

3.00

3.80

21 TO 253.00 - 3.80 73.00 50.000.59

GRAY BASALT3.80

8.80

26 TO 323.80 - 5.30 97.00 86.001.45

33 TO 455.30 - 6.80 92.00 43.001.38

46 TO 526.80 - 7.80 90.00 42.000.90

53 TO 577.80 - 8.80 86.00 63.000.86

Bore Hole Terminated at : 8.80











PAGE 1 OF 1
Rev. No. - 06 Dtd. 20/08/2022

Discipline: Chemical Group: Water

TEST REPORT NO. & DATE R&D/LAB/SAN/2023-24/SAN0022023/01851
ULR No. : TC528223000007175F
09/05/2023

1. Name & Address of Customer M/s.P.N. Shidhore Civil Engineers (India) Private Limited.

Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk, 

Kalyan (W) - 421301.

2. Project / Site                         Soil, Water and Rock samples for lab. testing for the work of 

GEotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur

3. Customer's Reference                  PNS/Structwel/22, Dtd. 15/04/2023

4. Location of performance of test At Laboratory

5. Sample                                     

              i) Description               Construction Water
             ii) Quantity                    01 No.

            iii) Date of receipt           15/04/2023

            iv) Condition Acceptable

6. Test method followed  Mentioned Below

7. Date of Testing 05/05/2023

* ID Mark. : Bridge No. B-11-1

IS 3025 (Part 11) : 2022 7.49 Not less than 6 From 6 to 9

IS 456:2000 (RA 2021),

   (Indicator Method)
--  25 Max. --

IS 456:2000 (RA 2021),

(Indicator Method)
--  5 Max. --

NOTE :
           -- This test report refers only to the sample submitted for testing.

           -- This test report is valid at the time of and under the conditions specified herein.

           -- This test report may not be reproduced in part, without the permission of this laboratory.

           -- Any correction invalidates this test report.

           -- BDL - Below Detection Limit

   * Data provided by Customer.

Swati Sonawane
Vikram B. Parmar

   Check ed by Nodal Quality Manager
SST/N/LAB/Tech Report/2023-24/Test Report/Nabl/Che/Water/SAN0022023 Aut horised Signat ory

TEST REPORT
STRUCTWEL/NM/Level/IV/CHE/TR/Construction Water/001

CHEMICAL ANALYSIS  OF CONSTRUCTION WATER

STRUCTWEL 
Provisional Report

For information only

Test Parameter Test Method Followed Results

Permissible Limits 
IS 456 : 2000 (RA 2021)

Mixing and Curing 
Clause 5:4 Table 1

Ground   Clause 
8:2:2:4 & Table 4

pH

Chlorides (mg/ltr)

IS 3025:1988 Part 32           

(RA 2019)

 (Argentometric Method)

18
 2000 Max.  

(Plain Concrete) 500

 (Reinforced Concrete)

--

Sulphates as SO3     (mg/ltr.)
IS 3025 Part 24/Sec 1) : 2022

(Gravemetric Method)
17  400 Max. Refer Table 4

Volatile (Organic ) Residue (mg/ltr.) IS 3025 (Part 18) : 2022 --  200 Max. --

Fixed (Inorganic) Residue (mg/ltr.) IS 3025 (Part 18) : 2022 --  3000 Max. --

Total Suspended  Matter (mg/ltr.) IS 3025 (Part 17) : 2022 --  2000 Max. --

Total Alkalinity (To neutralize 100 ml water 

sample, 0.02 N, H2SO4 required) mL

Total Hardness as CaCO3 mg/L
IS 3025:2009 Part 21           

(RA 2019)  (EDTA method)
-- -- --

Acidity (To neutralize 100 ml water sample, 

0.02 N, NaOH required)  mL

Manager - Chemical

 ***** End of Report  *****



PAGE 1 OF 1
Rev. No. - 06 Dtd. 20/08/2022

Discipline: Chemical Group: Water

TEST REPORT NO. & DATE R&D/LAB/SAN/2023-24/SAN0022023/01852
ULR No. : TC528223000007176F
09/05/2023

1. Name & Address of Customer M/s.P.N. Shidhore Civil Engineers (India) Private Limited.

Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk, 

Kalyan (W) - 421301.

2. Project / Site                         Soil, Water and Rock samples for lab. testing for the work of 

GEotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur

3. Customer's Reference                  PNS/Structwel/22, Dtd. 15/04/2023

4. Location of performance of test At Laboratory

5. Sample                                     

              i) Description               Construction Water
             ii) Quantity                    01 No.

            iii) Date of receipt           15/04/2023

            iv) Condition Acceptable

6. Test method followed  Mentioned Below

7. Date of Testing 05/05/2023

* ID Mark. : Bridge No. B-11-2

IS 3025 (Part 11) : 2022 7.52 Not less than 6 From 6 to 9

IS 456:2000 (RA 2021),

   (Indicator Method)
--  25 Max. --

IS 456:2000 (RA 2021),

(Indicator Method)
--  5 Max. --

NOTE :
           -- This test report refers only to the sample submitted for testing.

           -- This test report is valid at the time of and under the conditions specified herein.

           -- This test report may not be reproduced in part, without the permission of this laboratory.

           -- Any correction invalidates this test report.

           -- BDL - Below Detection Limit

   * Data provided by Customer.

Swati Sonawane
Vikram B. Parmar

   Check ed by Nodal Quality Manager
SST/N/LAB/Tech Report/2023-24/Test Report/Nabl/Che/Water/SAN0022023 Aut horised Signat ory

TEST REPORT
STRUCTWEL/NM/Level/IV/CHE/TR/Construction Water/001

CHEMICAL ANALYSIS  OF CONSTRUCTION WATER

STRUCTWEL 
Provisional Report

For information only

Test Parameter Test Method Followed Results

Permissible Limits 
IS 456 : 2000 (RA 2021)

Mixing and Curing 
Clause 5:4 Table 1

Ground   Clause 
8:2:2:4 & Table 4

pH

Chlorides (mg/ltr)

IS 3025:1988 Part 32           

(RA 2019)

 (Argentometric Method)

19
 2000 Max.  

(Plain Concrete) 500

 (Reinforced Concrete)

--

Sulphates as SO3     (mg/ltr.)
IS 3025 Part 24/Sec 1) : 2022

(Gravemetric Method)
18  400 Max. Refer Table 4

Volatile (Organic ) Residue (mg/ltr.) IS 3025 (Part 18) : 2022 --  200 Max. --

Fixed (Inorganic) Residue (mg/ltr.) IS 3025 (Part 18) : 2022 --  3000 Max. --

Total Suspended  Matter (mg/ltr.) IS 3025 (Part 17) : 2022 --  2000 Max. --

Total Alkalinity (To neutralize 100 ml water 

sample, 0.02 N, H2SO4 required) mL

Total Hardness as CaCO3 mg/L
IS 3025:2009 Part 21           

(RA 2019)  (EDTA method)
-- -- --

Acidity (To neutralize 100 ml water sample, 

0.02 N, NaOH required)  mL

Manager - Chemical

 ***** End of Report  *****



 
 

   
 

 
 

GEOTECHNICAL INVESTIGATION FOR  
DMIDC – DIGHI PORT INDUSTRIAL AREA 

 
 
 

 
 
 
 
 
 

Geotechnical Investigation Report 
(Bridge No. 12) 

 
 
 

	
	
	
	
	
	
	
	
	
	

Prepared	by	

	
P.	N.	Shidhore	Civil	Engineers	(I)	Pvt.	Ltd.	

Prabhakar	Apt,	B	Wing,		
3rd	Floor,	Gaondevi	Chowk,		

Kalyan	–	421301,	Maharashtra	
Email:	info@pnsco.in,	pnsco@yahoo.com		

	

  



 
Geotechnical Investigation for  

DMIDC-Dighi Port Industrial Area 
 

  2 
 

Geotechnical Investigation Report 
(Bridge No. 12) 

 
 

Table of Contents 
 
 Section Page No. 
            
  
1.0 Introduction 3 
 
2.0 Exploration Procedure 3 
2.1 Exploration Scope 4 
2.2 Subsurface Conditions 4 
2.3 Groundwater Levels 5 
 
3.0 Foundation Recommendations 6 
3.1    Foundation Protection 7 
 
Appendix I - Calculations for Bearing Capacity 8 
Appendix II - Borelogs and Lab Test Reports 11 
 
 
  



 
Geotechnical Investigation for  

DMIDC-Dighi Port Industrial Area 
 

  3 
 

Geotechnical Investigation Report 
(Bridge No. 12) 

 
1.0 Introduction 

The National Industrial Corridor Development Corporation with the State of Maharashtra 

is developing a state-of-the-art Industrial city near Mangaon, Raigad District. For this 

purpose, Egis Consulting India Pvt. Limited has been awarded the work for the Detailed 

Master Plan and Preliminary Engineering Design. As a part of the Preliminary Engineering 

design, Geotechnical survey work is being undertaken for the design of bridge structures. 

For this purpose, Egis has appointed PNSCO in March 2023.This report presents results of 

the geotechnical investigation along with foundation recommendations for the proposed 

minor bridge. 

 

2.0 Exploration Procedure 

The sub-surface investigation was completed generally as per IS: 1892-1979.  The field 

investigation was carried out using a rotary machine.  Casing was used to support sides 

of borehole until sufficiently stiff strata was encountered.  Standard Penetration Tests (i.e. 

SPT) were carried out in soil in accordance with IS 2131-1981.  Using this procedure, a 2” 

outside diameter split-barrel sampler is driven into the soil by 63.5 kg. weight falling 

through 75 cm height.  After an initial set of 15cm, the number of blows required to drive 

the sampler an additional 30 cm, is known as the “penetration resistance” or “N value”.   

When SPT refusal was obtained in hard strata, rock coring was done using diamond bit 

and double tube core barrel to obtain rock samples.  Percent Rock Core Recovery and 

Rock Quality Designation (RQD%) were determined.  RQD in % = (Sum of length of rock 

pieces in cms, each having lengths greater than 10cms ÷ Total length of core run) X 100.  
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2.1 Exploration Scope 

Two boreholes (B12-1, B12-2) were completed for the project as illustrated on the Borehole 

Location Plan. Borehole termination depths are summarized in Table A below. 

Table A 
Borehole Details 

Borehole No. Northing Easting Depth 
B12-1 2031966 318304 9.25m 
B12-2 2031963 318288 9.00m 

 

 

2.2 Subsurface Conditions 

Subsurface profile at this site generally consists of residual soil includes pebbles, cobbles 

etc.  overlying moderately weathered rock and then by hard basalt bedrock. Encountered 

soil/rock layers are described below; 

Layer I: Residual Soil 
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Residual soils, consisting mostly of brownish sandy silty clay, pebbles, cobbles were 

encountered in boreholes. The lower boundary of this layer was encountered at depth of 

3.00m below ground.  

Layer II: Moderately weathered bedrock (MWR) 

Brownish grey Moderately weathered bedrock was encountered at depth of 3.00m below 

ground surface. Core Recoveries varied between 15% and 66%, while Rock Quality 

Designation (RQD) ranged between 0% and 38%. Compressive strength of rock core 

sample ranges from 600kg/cm2 to 840kg/cm2. The lower boundary of this layer was 

encountered at depths of 4.00m to 4.25m below ground surface. 

Layer III: Hard Basalt bedrock (HR)  

Grey basalt bedrock was encountered at depths of 4.00m to 4.25m below ground surface 

in the boreholes. The bedrock was sound, generally improving with depth, inclined and 

vertical veins are observed. Core Recoveries varied between 88% and 100%, while Rock 

Quality Designation (RQD) ranged between 60% and 98%. Compressive strength of rock 

core sample ranges from 570kg/cm2 to 880kg/cm2. The boreholes were terminated in this 

hard bedrock layer at depths of 9.00m to 9.25m below ground surface. 

 

2.3 Ground Water Levels 

Groundwater accumulation in the boreholes was monitored during and after completion 

of drilling activities. Groundwater was encountered at depths between 0.50m to 1.00m 

below ground surface in the boreholes.    Seasonal and annual fluctuations in ground water 

levels can be expected. 
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3.0 Foundation Recommendations 

Spread foundations for proposed structure at a depth of 1.50m below ground on native 

soils, can be designed for a maximum net allowable bearing capacity of 20 t/m2. 

Alternatively, moderately weathered rock (MWR) was encountered at depth of 3.00m 

below ground surface. In this layer compressive strength of rock core samples ranged 

between 600kg/cm2 to 840kg/cm2.  

As per minimum compressive strength 570kg/cm2 of bedrock the spread foundations for 

proposed structure supported on this bedrock at minimum depth of 3.0m can be designed 

for a maximum net allowable bearing capacity of 100 t/m2. Depths from ground surface 

of MWR & hard rock are given in Table B below: 

Table B 
Depths from Ground Surface 

 

Borehole Numbers MWR Hard Rock 
B12-1 3.00m 4.25m 
B12-2 3.00m 4.00m 

 

Excavation sides should be sloped at a maximum slope of 1:1 (Horizontal: Vertical) or 

flatter. Continuous dewatering may be required in footing excavations (During 

Monsson).   
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3.1 Foundation Protection: 

For Bridge no. 1, groundwater sample was collected for chemical analysis from the site 

and not from the boreholes. Based on chemical results, the site falls under Class I for 

sulphates and chlorides (As per IS456-2000, Plain and Reinforced Concrete - Code of Practice. 

and as per CIRIA Special Publication No. 31). A ‘Moderate’ exposure condition was 

assigned to this site. Hence, following precautions shall be taken to protect concrete and 

reinforcement in foundations: 

Type of Cement:  OPC or PPC 

Minimum Grade of Reinforced Concrete:   M25 

 Minimum Cement Content for Spread Footings:  280 kg/m3 

 Maximum Water Cement Ratio:    0.55 

 Minimum Cover to Reinforcement:   50mm 
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APPENDIX I 
CALCULATIONS FOR BEARING CAPACITY   
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Calculation of Allowable Bearing Capacity for Spread Foundations on 
Rock: 

 
  ________________________________________________ GL +0.0m 
    
            Layer I, Residual soil, boulders 

________________________________________________ -3.00m  
    
            Layer II, Moderately weathered rock 
  ________________________________________________ -4.00m to -4.25m 
 
                               Layer III, Hard Basalt Bedrock 
 
 
Allowable bearing capacity = (Nj) x Qu (IS: 12070: 1987, Code of Practice for Design and 

Construction of Shallow Foundations on Rocks, Clause 6.2, pg. 7) 

Where, 

Nj =  Joint condition factor = 0.1 to 0.4 (IS: 12070: 1987, Code of Practice for Design and 

Construction of Shallow Foundations on Rocks, Table 4, clause 6.2, pg. 9) 

 Assumed as 0.1 for hard rock 

 

Qu = Rock Compressive strength = minimum of 5700 t/m2 (Annexure, Laboratory Test 

Result) 

 

Therefore, Allowable Bearing Capacity = 0.1 x 5700 = 570 t/m2 

 

Restricted to 100 t/m2. 
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APPENDIX II 
BORELOGS AND LAB TEST REPORTS 

 



BORE LOG

Site :Geotechnical Investigation for DMIDC-Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 12

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B12-1

Depth (M): 0.00-1.20 1.20-9.25 Co-ordinates  :  N=2031966, E=318304

Commenced on  :  16 April 2023 Completed on  :  18 April 2023 Ground Bed RL: 71.50M

Water Struc : Ground Water : 0.50 Meter Location of Bore Hole : As per plan

Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.

Kalyan(W).0251-2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0-150 150-300 300-450 450-600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

No. of disturbed Sample : 1 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 0 No. of Water Sample : 0

BROWNISH MURUM, COBBLES, 

PEBBLE

0.00

3.00

DS-10.00 - 0.40

1 TO 60.40 - 1.50 25.00 0.000.28

7 TO 131.50 - 3.00 37.00 13.000.56

BROWNISH GRAY HIGHLY 

WEATHERED ROCK

3.00

4.25

14 TO 163.00 - 4.25 15.00 0.000.20

GRAY BASALT4.25

9.25

17 TO 244.25 - 5.35 95.00 61.001.07

255.35 - 6.35 100.00 98.001.00

26 TO 306.35 - 7.35 90.00 60.000.90

31 TO 327.35 - 8.35 89.00 80.000.89

33 TO 358.35 - 9.25 88.00 66.000.80

Bore Hole Terminated at : 9.25



BORE LOG

Site :Geotechnical Investigation for DMIDC-Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 12

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B12-2

Depth (M): 0.00-2.00 2.00-9.00 Co-ordinates  :  N=2031963, E=318288

Commenced on  :  16 April 2023 Completed on  :  17 April 2023 Ground Bed RL: 71.30M.

Water Struc : Ground Water : 1.00 Meter Location of Bore Hole : As per plan

Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.

Kalyan(W).0251-2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0-150 150-300 300-450 450-600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

No. of disturbed Sample : 1 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 0 No. of Water Sample : 0

BROWNISH MURUM, COBBLES, 

PEBBLES

0.00

3.00

DS-10.00 - 0.50

1 TO 20.50 - 2.00 10.00 0.000.15

3 TO 82.00 - 3.00 50.00 0.000.50

GRAY MODERETALY 

WEATHERED BASALT

3.00

4.00

9 TO 143.00 - 4.00 66.00 38.000.66

GRAY BASALT4.00

9.00

15 TO 234.00 - 5.50 95.00 80.001.43

24 TO 285.50 - 7.00 92.00 69.001.38

29 TO 337.00 - 8.00 90.00 64.000.90

34 TO 388.00 - 9.00 100.00 95.001.00

Bore Hole Terminated at : 9.00











PAGE 1 OF 1
Rev. No. - 06 Dtd. 20/08/2022

Discipline: Chemical Group: Water

TEST REPORT NO. & DATE R&D/LAB/SAN/2023-24/SAN0032323/01542
ULR No. : TC528223000006866F
02/05/2023

1. Name & Address of Customer M/s.P.N. Shidhore Civil Engineers (India) Private Limited.

Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk, 

Kalyan (W) - 421301.

2. Project / Site                         Soil, Water and Rock samples for lab. testing for the work of 

GEotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur

3. Customer's Reference                  PNS/Structwel/22 Dtd. 21.04.2023

4. Location of performance of test At Laboratory

5. Sample                                     

              i) Description               Construction Water
             ii) Quantity                    01 No.

            iii) Date of receipt           21/04/2023

            iv) Condition Acceptable

6. Test method followed  Mentioned Below

7. Date of Testing 26/04/2023

* ID Mark. : Bridge No.B12-2

IS 3025 (Part 11) : 2022 8.26 Not less than 6 From 6 to 9

IS 456:2000 (RA 2021),

   (Indicator Method)
--  25 Max. --

IS 456:2000 (RA 2021),

(Indicator Method)
--  5 Max. --

NOTE :
           -- This test report refers only to the sample submitted for testing.

           -- This test report is valid at the time of and under the conditions specified herein.

           -- This test report may not be reproduced in part, without the permission of this laboratory.

           -- Any correction invalidates this test report.

           -- BDL - Below Detection Limit

   * Data provided by Customer.

Swati Sonawane
Vikram B. Parmar

   Check ed by Nodal Quality Manager
Suchita/N/LAB/Tech Report/2023-24/Test Report/Nabl/Che/Water/SAN0032323 Aut horised Signat ory

STRUCTWEL 
Provisional Report

For information only

TEST REPORT
STRUCTWEL/NM/Level/IV/CHE/TR/Construction Water/001

CHEMICAL ANALYSIS  OF CONSTRUCTION WATER

Test Parameter Test Method Followed Results

Permissible Limits 
IS 456 : 2000 (RA 2021)

Mixing and Curing 
Clause 5:4 Table 1

Ground   Clause 
8:2:2:4 & Table 4

pH

Chlorides (mg/ltr)

IS 3025:1988 Part 32           

(RA 2019)

 (Argentometric Method)

9
 2000 Max.  

(Plain Concrete) 500

 (Reinforced Concrete)

--

Sulphates as SO3     (mg/ltr.)
IS 3025 Part 24/Sec 1) : 2022

(Gravemetric Method)
13  400 Max. Refer Table 4

Volatile (Organic ) Residue (mg/ltr.) IS 3025 (Part 18) : 2022 --  200 Max. --

Fixed (Inorganic) Residue (mg/ltr.) IS 3025 (Part 18) : 2022 --  3000 Max. --

Total Suspended  Matter (mg/ltr.) IS 3025 (Part 17) : 2022 --  2000 Max. --

Acidity (To neutralize 100 ml water sample, 

0.02 N, NaOH required)  mL

Manager - Chemical

 ***** End of Report  *****

Total Alkalinity (To neutralize 100 ml water 

sample, 0.02 N, H2SO4 required) mL

Total Hardness as CaCO3 mg/L
IS 3025:2009 Part 21           

(RA 2019)  (EDTA method)
-- -- --
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Geotechnical Investigation Report 
(Bridge No. 17) 

 
1.0 Introduction 

The National Industrial Corridor Development Corporation with the State of Maharashtra 

is developing a state-of-the-art Industrial city near Mangaon, Raigad District. For this 

purpose, Egis Consulting India Pvt. Limited has been awarded the work for the Detailed 

Master Plan and Preliminary Engineering Design. As a part of the Preliminary Engineering 

design, Geotechnical survey work is being undertaken for the design of bridge structures. 

For this purpose, Egis has appointed PNSCO in March 2023.This report presents results of 

the geotechnical investigation along with foundation recommendations for the proposed 

minor bridge. 

 

2.0 Exploration Procedure 

The sub-surface investigation was completed generally as per IS: 1892-1979.  The field 

investigation was carried out using a rotary machine.  Casing was used to support sides 

of borehole until sufficiently stiff strata was encountered.  Standard Penetration Tests (i.e. 

SPT) were carried out in soil in accordance with IS 2131-1981.  Using this procedure, a 2” 

outside diameter split-barrel sampler is driven into the soil by 63.5 kg. weight falling 

through 75 cm height.  After an initial set of 15cm, the number of blows required to drive 

the sampler an additional 30 cm, is known as the “penetration resistance” or “N value”.   

When SPT refusal was obtained in hard strata, rock coring was done using diamond bit 

and double tube core barrel to obtain rock samples.  Percent Rock Core Recovery and 

Rock Quality Designation (RQD%) were determined.  RQD in % = (Sum of length of rock 

pieces in cms, each having lengths greater than 10cms ÷ Total length of core run) X 100.  
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2.1 Exploration Scope 

Two boreholes (B17-1, B17-2) were completed for the project as illustrated on the Borehole 

Location Plan. Borehole termination depths are summarized in Table A below. 

Table A 
Borehole Details 

Borehole No. Northing Easting Depth 
B17-1 2032194 319599 9.05m 
B17-2 2032191 319572 9.60m 

 

 

2.2 Subsurface Conditions 

Subsurface profile at this site generally consists of residual soil which includes pebbles, 

cobbles etc.  overlying moderately weathered rock and then by hard basalt bedrock.  

Silt Factor- Representative disturbed samples were collected from the river bed for 

calculating the Silt Factor. The Silt Factor value for this location is 1.806 (as per IRC78:2014 

& IRC5:2015 Standard Specifications and code of practice for Road Bridges (clause 

106.9.3.1).  
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Encountered soil/rock layers are described below; 

Layer I: Residual Soil 

Residual soils, consisting mostly of brownish sandy silty clay, pebbles, cobbles were 

encountered in boreholes. The lower boundary of this layer was encountered at depths of 

3.00m to 3.60m below ground.  

Layer II: Moderately weathered bedrock (MWR) 

Brownish grey Moderately weathered bedrock was encountered at depths of 3.00m to 

3.60m below ground surface. Core Recoveries varied between 45% and 73%, while Rock 

Quality Designation (RQD) ranged between 0% and 22%. Compressive strength of rock 

core sample ranges from 117kg/cm2 to 974kg/cm2. The lower boundary of this layer was 

encountered at depths of 4.00m to 4.60m below ground surface. 

Layer III: Hard Basalt bedrock (HR)  

Grey basalt bedrock was encountered at depths of 4.00m to 4.60m below ground surface 

in the boreholes. The bedrock was sound, inclined and vertical veins are observed. Core 

Recoveries varied between 80% and 95%, while Rock Quality Designation (RQD) ranged 

between 13% and 75%. Compressive strength of rock core sample ranges from 510kg/cm2 

to 840kg/cm2. The boreholes were terminated in this hard bedrock layer at depths of 

9.05m to 9.60m below ground surface. 

2.3 Ground Water Levels 

Groundwater accumulation in the boreholes was monitored during and after completion 

of drilling activities. Groundwater was encountered at depths between 2.10m to 6.00m 

below ground surface in the boreholes.    Seasonal and annual fluctuations in ground water 

levels can be expected. 
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3.0 Foundation Recommendations 

Spread foundations for proposed structure at a depth of 1.50m below ground on native 

soils, can be designed for a maximum net allowable bearing capacity of 20 t/m2. 

Alternatively, moderately weathered rock (MWR) was encountered at depths of 3.00m to 

3.60m below ground surface. In this layer compressive strength of rock core samples 

ranged between 117kg/cm2 to 974kg/cm2.  

As per minimum compressive strength 117kg/cm2 of bedrock the spread foundations for 

proposed structure supported on this bedrock at minimum depth of 3.0m can be designed 

for a maximum net allowable bearing capacity of 100 t/m2. Depths from ground surface 

of MWR & hard rock are given in Table B below: 

Table B 
Depths from Ground Surface 

 

Borehole Numbers MWR Hard Rock 
B17-1 3.00m 4.00m 
B17-2 3.60m 4.60m 

 

Excavation sides should be sloped at a maximum slope of 1:1 (Horizontal: Vertical) or 

flatter. Continuous dewatering may be required in footing excavations (During 

Monsson).   
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3.1 Foundation Protection: 

For Bridge no. 1, groundwater sample was collected for chemical analysis from the site 

and not from the boreholes. Based on chemical results, the site falls under Class I for 

sulphates and chlorides (As per IS456-2000, Plain and Reinforced Concrete - Code of Practice. 

and as per CIRIA Special Publication No. 31). A ‘Moderate’ exposure condition was 

assigned to this site. Hence, following precautions shall be taken to protect concrete and 

reinforcement in foundations: 

Type of Cement:  OPC or PPC 

Minimum Grade of Reinforced Concrete:   M25 

 Minimum Cement Content for Spread Footings:  280 kg/m3 

 Maximum Water Cement Ratio:    0.55 

 Minimum Cover to Reinforcement:   50mm 
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APPENDIX I 
CALCULATIONS FOR BEARING CAPACITY   
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Calculation of Allowable Bearing Capacity for Spread Foundations on 
Rock: 

 
  ________________________________________________ GL +0.0m 
    
            Layer I, Residual soil, boulders 

________________________________________________ -3.00m to -3.60m 
    
            Layer II, Moderately weathered rock 
  ________________________________________________ -4.00m to -4.60m 
 
                               Layer III, Hard Basalt Bedrock 
 
 
Allowable bearing capacity = (Nj) x Qu (IS: 12070: 1987, Code of Practice for Design and 

Construction of Shallow Foundations on Rocks, Clause 6.2, pg. 7) 

Where, 

Nj =  Joint condition factor = 0.1 to 0.4 (IS: 12070: 1987, Code of Practice for Design and 

Construction of Shallow Foundations on Rocks, Table 4, clause 6.2, pg. 9) 

 Assumed as 0.1 for hard rock 

 

Qu = Rock Compressive strength = minimum of 1170 t/m2 (Annexure, Laboratory Test 

Result) 

 

Therefore, Allowable Bearing Capacity = 0.1 x 1170 = 117 t/m2 

 

Restricted to 100 t/m2. 
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APPENDIX II 
BORELOGS AND LAB TEST REPORTS 

 



BORE LOG

Site :Geotechnical Investigation for DMIDC-Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 17

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B17-1

Depth (M): 0.00-2.00 2.00-9.05 Co-ordinates  :  N=2032194, E=319599

Commenced on  :  10 May 2023 Completed on  :  12 May 2023 Ground Bed RL: 80.38M.

Water Struc : Ground Water : 2.10M. Seasonal. Location of Bore Hole : As per plan

Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.

Kalyan(W).0251-2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0-150 150-300 300-450 450-600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

No. of disturbed Sample : 0 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 0 No. of Water Sample : 0

BROWNISH MURUM COBBLES, 

PEBBLES, BOULDERS

0.00

3.00

1 TO 100.00 - 1.00 53.00 0.000.53

11 TO 211.00 - 2.00 71.00 0.000.71

22 TO 302.00 - 3.00 65.00 0.000.65

GREY MODEREATELY 

WEATHERED ROCK

3.00

4.00

31 TO 353.00 - 4.00 73.00 22.000.73

GREY JOINTED BASALT Inlcined veins, verCcal 

veins

4.00

9.05

36 TO 394.00 - 5.30 88.00 58.001.15

40 TO 495.30 - 6.80 83.00 54.001.25

50 TO 576.80 - 8.20 86.00 63.001.20

58 TO 618.20 - 9.05 93.00 46.000.79

Bore Hole Terminated at : 9.05



BORE LOG

Site :Geotechnical Investigation for DMIDC-Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 17

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B17-2

Depth (M): 0.00-3.00 3.00-9.60 Co-ordinates  :  N=2032191, E=319572

Commenced on  :  10 May 2023 Completed on  :  11 May 2023 Ground Bed RL: 80.55M.

Water Struc : Ground Water : 6.00M. Seasonal. Location of Bore Hole : As per plan

Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.

Kalyan(W).0251-2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0-150 150-300 300-450 450-600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

No. of disturbed Sample : 1 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 0 No. of Water Sample : 0

BROWNISH MURUM COBBLES, 

PEBBLES, BOULDERS

0.00

3.60

DS-10.00 - 0.50

1 TO 30.50 - 1.20 28.00 0.000.20

4 TO 171.20 - 2.70 60.00 0.001.00

18 TO 242.70 - 3.60 63.00 0.000.57

GREY MODERATELY 

WEATHERED ROCK

3.60

4.60

25 TO 293.60 - 4.60 45.00 0.000.45

GREY BASALT Inclined veins, VerCcal 

veins

4.60

9.60

30 TO 394.60 - 5.80 80.00 13.000.96

40 TO 475.80 - 7.10 92.00 75.001.20

48 TO 557.10 - 8.30 95.00 58.001.15

56 TO 628.30 - 9.60 88.00 63.001.15

Bore Hole Terminated at : 9.60
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SRGeo/Lab/PNS10206/Rep‐3/R0

Geotechnical Investigation for DMIDC‐Dighi Port Industrial Area, Indapur.

Orientation	of	Loading	axis	with	respect	to	anisotropy	:

Client	:‐ M/s. P. N. Shidore Civil Engineers (I) Pvt. Ltd.

Location	:‐ Bridge No.17

Principal	Client	:‐ M/s. EGIS Consulting Engineers Pvt. Ltd.



                 S & R Geotechniques Pvt. Ltd.                 

Report No: SRGeo/Lab/PNS10206/Rep‐3/R0 Date:  18.05.2023

Principal Client :

Client   :

Sample ID:

Coordinates:

Bridge	No.	17	(From	River	Bed). 
----

4.750  mm 10.51

2.000  mm 8.89

1.180 mm 8.99

0.600 mm 5.72

0.300 mm 3.87

0.150 mm 8.53

0.075 mm 3.55

Pan 49.94

100.00

Sieve No.
Column (2) x Column 

(3)

1 4

4.750 mm 49.92

4.750  to 2.000 mm 30.00

2.000  to 1.180 mm 14.29

1.180  to 0.600 mm 5.09

0.600  to 0.300 mm 1.74

0.300 to 0.150  mm 1.92

0.150 to 0.075 mm 0.40

0.075 mm  & below 1.87

105.24

dm=  105.24/100

dm= 1.0524

Say 1.05

Where, Silt Factor

Ksf= 1.806

So, Silt Factor = 1.806

M/s. EGIS Consulting Engineers Pvt. Ltd.

M/s. P. N. Shidore Civil Engineers (I) Pvt. Ltd.

0.04 49.94

Total 

3.38 8.89

1.59

Weighted mean diameter 

0.45 3.87

0.23 8.53

0.11 3.55

8.99

0.89 5.72

Table No. 02

Average  Size (mm) Percentage of Weight Retained

2 3

4.75 10.51

0.075 3.55

49.94

Total  100.00

0.600 5.72

0.300 3.87

0.150 8.53

4.750 10.51

2.000 8.89

1.180 8.99

Sieve Designation
Sieve Opening Weight of Soil

Percent Retained
(mm) Retained  (gm)

S & R Geotechniques Pvt. Ltd.      JOB NO. PNS10206

SILT FACTOR      

As per IRC:5‐2015

Geotechnical Investigation for DMIDC‐Dighi Port Industrial Area, Indapur.

Table No. 01

Project :

(Pooja Patil - Report Engineer)       (Atul Bopche - Dy. Technical Manager)              (Atul Chaudhari - Technical  Manager)
Prepared By Reviewed By                 Authorised By

           ****End of Report****



Report	No.	: Date:17.05.2023

Lab	Reference	No.	: Page:2	of	2

Name	of	the	Project	:

Client	Name:

Sulphate
(as	SO4

2‐)
IS 3025 (Part 

24):1986

Sulphite	
(as	SO3

2‐)
IS 3025 (Part 

24):1986

Chloride
IS 3025 (Part 32): 

1988

mg/l mg/l mg/l

1 B17-1 Water Sample 7.53 7.41 6.17 9.00

S & R GeotechniQues Pvt. Ltd.   

Geotechnical	Investigation	For	DMIDC	Dighi	port	Industrial	Area,	Indapur.

SRGeo/Lab/PNS10206/Rep.‐3/R0

Lab/2023/May/Chem/L‐03

M/s.	P.N.Shidhore	Civil	Engineers	(I)	Pvt.Ltd.

Checked	By
(Yogesh	Navkar‐Quality	Manager)

Prepared	By
(Akshata	Ghone‐	Chemist)

Type	of	Sample 					pH	Value
IS 3025 (Part 11): 

1983 Re
m
ar
ks

Annexure	‐1		Summary	of	Laboratory	Test	Results	of	Water	Chemical

Sr.	No. BH	No.

Chemical	Analysis	of	Water	Samples

Authorized	By
(J.S.Salunkhe‐M.D.	&	Tech.	Manager)

****END OF REPORT****
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Geotechnical Investigation Report 
(Bridge No. 18) 

 
1.0 Introduction 

The National Industrial Corridor Development Corporation with the State of Maharashtra 

is developing a state-of-the-art Industrial city near Mangaon, Raigad District. For this 

purpose, Egis Consulting India Pvt. Limited has been awarded the work for the Detailed 

Master Plan and Preliminary Engineering Design. As a part of the Preliminary Engineering 

design, Geotechnical survey work is being undertaken for the design of bridge structures. 

For this purpose, Egis has appointed PNSCO in March 2023.This report presents results of 

the geotechnical investigation along with foundation recommendations for the proposed 

minor bridge. 

 

2.0 Exploration Procedure 

The sub-surface investigation was completed generally as per IS: 1892-1979.  The field 

investigation was carried out using a rotary machine.  Casing was used to support sides 

of borehole until sufficiently stiff strata was encountered.  Standard Penetration Tests (i.e. 

SPT) were carried out in soil in accordance with IS 2131-1981.  Using this procedure, a 2” 

outside diameter split-barrel sampler is driven into the soil by 63.5 kg. weight falling 

through 75 cm height.  After an initial set of 15cm, the number of blows required to drive 

the sampler an additional 30 cm, is known as the “penetration resistance” or “N value”.   

When SPT refusal was obtained in hard strata, rock coring was done using diamond bit 

and double tube core barrel to obtain rock samples.  Percent Rock Core Recovery and 

Rock Quality Designation (RQD%) were determined.  RQD in % = (Sum of length of rock 

pieces in cms, each having lengths greater than 10cms ÷ Total length of core run) X 100.  
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2.1 Exploration Scope 

Two boreholes (B18-1, B18-2) were completed for the project as illustrated on the Borehole 

Location Plan. Borehole termination depths are summarized in Table A below. 

Table A 
Borehole Details 

Borehole No. Northing Easting Depth 
B18-1 2031618 319725 10.00m 
B18-2 2031587 319679 8.85m 

 

 

2.2 Subsurface Conditions 

Subsurface profile at this site generally consists of residual soil which includes pebbles, 

cobbles etc.  overlying moderately weathered rock and then by hard basalt bedrock.  

Silt Factor- Representative disturbed samples were collected from the river bed for 

calculating the Silt Factor. The Silt Factor value for this location is 2.92 (as per IRC78:2014 

& IRC5:2015 Standard Specifications and code of practice for Road Bridges (clause 

106.9.3.1).  
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Encountered soil/rock layers are described below; 

Layer I: Residual Soil 

Residual soils, consisting mostly of brownish sandy silty clay, pebbles, cobbles were 

encountered in boreholes. The lower boundary of this layer was encountered at depths of 

2.85m to 4.00m below ground.  

Layer II: Moderately weathered bedrock (MWR) 

Brownish grey Moderately weathered bedrock was encountered at depths of 2.85m to 

4.00m below ground surface. Core Recoveries varied between 65% and 66%, while Rock 

Quality Designation (RQD) ranged between 24% and 45%. Compressive strength of rock 

core sample ranges from 1263 kg/cm2 to 1604 kg/cm2. The lower boundary of this layer 

was encountered at depths of 3.85m to 5.00m below ground surface. 

Layer III: Hard Basalt bedrock (HR)  

Grey basalt bedrock was encountered at depths of 3.85m to 5.00m below ground surface 

in the boreholes. The bedrock was sound, inclined and vertical veins are observed. Core 

Recoveries varied between 80% and 98%, while Rock Quality Designation (RQD) ranged 

between 28% and 98%. Compressive strength of rock core sample ranges from 1221 

kg/cm2 to 1416 kg/cm2. The boreholes were terminated in this hard bedrock layer at 

depths of 8.85m to 10.00m below ground surface. 

2.3 Ground Water Levels 

Groundwater accumulation in the boreholes was monitored during and after completion 

of drilling activities. Groundwater was encountered at depths of 6.00m to 6.30m below 

ground surface in the boreholes.   Seasonal and annual fluctuations in ground water levels 

can be expected. 
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3.0 Foundation Recommendations 

Moderately weathered rock (MWR) was encountered at depths of 2.85m to 4.00m below 

ground surface. In this layer compressive strength of rock core samples ranged between 

1221 kg/cm2 to 1416 kg/cm2.  

As per minimum compressive strength 1221 kg/cm2 of bedrock the spread foundations 

for proposed structure supported on this bedrock at minimum depth of 3.0m can be 

designed for a maximum net allowable bearing capacity of 100 t/m2. Depths from ground 

surface of MWR & hard rock are given in Table B below: 

Table B 
Depths from Ground Surface 

 

Borehole Numbers MWR Hard Rock 
B18-1 4.00m 5.00m 
B18-2 2.85m 3.85m 

 

Excavation sides should be sloped at a maximum slope of 1:1 (Horizontal: Vertical) or 

flatter. Continuous dewatering may be required in footing excavations (During 

Monsson).   
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3.1 Foundation Protection: 

Based on chemical results, the site falls under Class V for sulphates and chlorides (As per 

IS456-2000, Plain and Reinforced Concrete - Code of Practice. and as per CIRIA Special 

Publication No. 31). A ‘Moderate’ exposure condition was assigned to this site. Hence, 

following precautions shall be taken to protect concrete and reinforcement in foundations: 

Type of Cement:  OPC or PPC 

Minimum Grade of Reinforced Concrete:   M25 

 Minimum Cement Content for Spread Footings:  400 kg/m3 

 Maximum Water Cement Ratio:    0.40 

 Minimum Cover to Reinforcement:   50mm 
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APPENDIX I 
CALCULATIONS FOR BEARING CAPACITY   
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Calculation of Allowable Bearing Capacity for Spread Foundations on 
Rock: 

 
  ________________________________________________ GL +0.0m 
    
            Layer I, Residual soil, boulders 

________________________________________________ -2.85m to -4.00m 
    
            Layer II, Moderately weathered rock 
  ________________________________________________ -3.85m to -5.00m 
 
                               Layer III, Hard Basalt Bedrock 
 
 
Allowable bearing capacity = (Nj) x Qu (IS: 12070: 1987, Code of Practice for Design and 

Construction of Shallow Foundations on Rocks, Clause 6.2, pg. 7) 

Where, 

Nj =  Joint condition factor = 0.1 to 0.4 (IS: 12070: 1987, Code of Practice for Design and 

Construction of Shallow Foundations on Rocks, Table 4, clause 6.2, pg. 9) 

 Assumed as 0.1 for hard rock 

 

Qu = Rock Compressive strength = minimum of 12210 t/m2 (Annexure, Laboratory 

Test Result) 

 

Therefore, Allowable Bearing Capacity = 0.1 x 12210 = 1221 t/m2 

 

Restricted to 100 t/m2. 
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BORE LOG
Site :Geotechnical Investigation for DMIDC‐Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 18

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B18‐1

Depth (M): 0.00‐2.50 2.50‐10.00 Co‐ordinates  :  N=2031618, E=319725

Commenced on  :  27 May 2023 Completed on  :  28 May 2023 Ground Bed RL: 77.50M.

Water Struc : Ground Water : 6.30M. Seasonal. Location of Bore Hole : As per plan

Report Sheet
Project : Geotechnical Investigation for DMIDC‐Dighi Port Industrial
Area.

P. N. Shidhore
Civil Engineers (I) Pvt. Ltd.
Kalyan(W).0251‐2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0‐150 150‐300 300‐450 450‐600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D‐Disturbed Sample, U‐Undisturbed Sample, P‐Standerd Penetration Test,C‐Core, W‐Water Sample, V‐Vane Test

No. of disturbed Sample : 1 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 0 No. of Water Sample : 0

BROWNISH MURUM, PEBBLES, 

COBBLES AND BOULDERS

0.00

4.00

DS‐10.00

To

0.30 1 TO 40.30

To

1.80

16.00 0.000.20

5 TO 81.80

To

2.50

35.00 0.000.25

9 TO 182.50

To

4.00

46.00 10.000.70

BROWNISH GREY MODERATELY 

WEATHERED ROCK

4.00

5.00

19 TO 254.00

To

5.00

66.00 45.000.66

GREY BASALT Inclined and verƟcal veins5.00

10.00

26 TO 395.00

To

6.50

98.00 28.001.47

40 TO 496.50

To

8.00

86.00 46.001.28

50 TO 568.00

To

9.00

89.00 44.000.89

57 TO 619.00

To

10.00

80.00 60.000.80

Bore Hole Terminated at : 10.00



BORE LOG
Site :Geotechnical Investigation for DMIDC‐Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 18

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B18‐2

Depth (M): 0.00‐3.00 3.00‐8.85 Co‐ordinates  :  N=2031587, E=319679

Commenced on  :  26 May 2023 Completed on  :  27 May 2023 Ground Bed RL: 76.24M.

Water Struc : Ground Water : 6.00M. Seasonal. Location of Bore Hole : As per plan

Report Sheet
Project : Geotechnical Investigation for DMIDC‐Dighi Port Industrial
Area.

P. N. Shidhore
Civil Engineers (I) Pvt. Ltd.
Kalyan(W).0251‐2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0‐150 150‐300 300‐450 450‐600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D‐Disturbed Sample, U‐Undisturbed Sample, P‐Standerd Penetration Test,C‐Core, W‐Water Sample, V‐Vane Test

No. of disturbed Sample : 1 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 0 No. of Water Sample : 0

BROWNISH MURUM, COBBLES,

PEBBLES AND BOULDERS

0.00

2.85

DS‐10.00

To

0.35 1 TO 40.35

To

1.85

13.00 0.000.20

5 TO 71.85

To

2.85

12.00 0.000.12

GREY MODERATELY 

WEATHERED ROCK

2.85

3.85

8 TO 152.85

To

3.85

65.00 24.000.65

GREY BASALT Inclined and verƟcal veins3.85

8.85

16 TO 253.85

To

5.35

97.00 64.001.46

26 TO 365.35

To
6.85

98.00 80.001.48

37 TO 396.85

To

7.85

98.00 96.000.98

40 TO 447.85

To

8.85

81.00 69.000.81

Bore Hole Terminated at : 8.85



Report No. :-        

Project :-

Principal Client :-

Client:-

Location:-

W
et

 D
en

si
ty

 (g
m

/c
c)

D
ry

 D
en

si
ty

 (g
m

/c
c)

G
ra

ve
l %

Sa
nd

 %

Si
lt 

%

Cl
ay

 %

Li
qu

id
 %

Pl
as

tic
 %

Pl
as

tic
ity

 In
de

x,
 I p

 %

Ty
pe

Co
he

si
on

 C
u k

g/
cm

2

D
eg

re
e 

φ

Co
m

p.
 In

de
x 

C c
 (L

ab
)

In
iti

al
 V

oi
d 

Ra
tio

, e

B 18-01 0.00-0.30 DS-01 --- --- --- SC 15 42 21 22 37 24 13 22 --- --- --- --- --- --- 2.64

B 18-02 0.00-0.35 DS-01 --- --- --- SC 27 39 20 14 31 23 8 22 --- --- --- --- --- --- 2.65

CHEM     : Tuu       : Triaxial Test ( Unconsolidated Undrained ) SP     : Swelling Pressure or Swelling Potential Test φ       : Angle of Internal Friction 

COMP   : Compaction Test Tcu       : Triaxial Test ( Consolidated Undrained ) SPT   : Standard Penetration Test Sample Cu     : Undrained Cohesion

DS    : Direct  Shear Tcd       : Triaxial Test ( Consolidated Drained ) UDS   : Undisturbed Soil Sample φ'       : Effective  Angle of Internal Friction 

K    : Permeability Test NP    : Non Plastic VL     : Laboratory Vane Shear Test Cu'      : Effective Cohesion

FSI    : Free Swell Test SL    : Shrikage Limit Test UC    : Unconfined Compression Test NPO :  Not Possible

JOB NO : PNS10206S & R Geotechniques Pvt. Ltd.

Geotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur.

Sh
rin

ka
ge

 L
im

it 
   

   
 

(IS
: 2

72
0-

 P
ar

t-
6 

: 1
97

2)

05.06.2023DATE: 

Density  Test        
(IS: 2720 - Part-8 : 1983)

Sa
m

pl
e 

Ty
pe

 *
  

Chemical  Analysis

M
oi

st
ur

e 
Co

nt
en

t (
%

)  
  

(IS
: 2

72
0 

- P
ar

t-
2 

: 1
97

3)

SRGeo/Lab/PNS10206/Rep-7/R0

Re
m

ar
ks

M/s. P. N. Shidore Civil Engineers (I) Pvt. Ltd.

Bridge No. 18

M/s. EGIS Consulting Engineers Pvt. Ltd.

 (Pooja Patil - Report Engineer)
 Reviewed By

SOIL TEST DATA SHEET

Triaxial  Test        
(IS:2720  Part-11: 1993)

        Prepared By

Vertical 
Consolidation  

(IS:2720  Part-15 : 
1965)

Fr
ee

 S
w

el
l I

nd
ex

 %
   

   
  

(IS
:2

72
0 

- P
ar

t-
40

 : 
19

77
 )

 (Atul Bopche - Dy. Technical Manager)
 Authorized  By

Sp
ec

ifi
c 

G
ra

vi
ty

(IS
:2

72
0 

 P
ar

t-
03

)

(Atul Chaudhari - Technical  Manager)

    Consistency Limits     
(IS: 2720- Part-5 : 1985)

 Mechanical Analysis     
(IS: 2720 - Part-4 : 1985)

  S
oi

l C
la

ss
ifi

ca
tio

n 
 

(IS
: 1

49
8-

19
70

)

BH
 N

o.

D
ep

th
* 

(m
)



% % % % mm mm mm

B 18-01 0.00-0.30 SC 15 42 21 22 --- --- --- --- --- 37 24 13 DS-01

B 18-02 0.00-0.35 SC 27 39 20 14 --- --- --- --- --- 31 23 8 DS-01

        Prepared By
(Atul Bopche - Dy. Technical Manager)

Li
qu

id
 L

im
it,

 W
l

(Atul Chaudhari - Technical  Manager)

JO
B 

N
O

 : 
PN

S1
02

06

BH No.

Gravel Clay 

Φ
60

%

 (Pooja Patil - Report Engineer)

GRAIN SIZE DISTRIBUTION CURVE (IS 2720: PART 4)

Project :- Geotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur.

Location:- Bridge No. 18

Coeff. Of 
Curvature  

Cc  = 

D30
2/(D60*D10)

Φ
30

%

 Particle  Size in mm

Coeff. of 
Uniformity,  

Cu = D60 / D10

Silt 
Classification  

( IS 1498)

Φ
10

%

Re
m

ar
ksSand 

Depth* (m)Symbol

Pl
as

tic
 L

im
it,

 W
p

Pl
as

tic
ity

 In
de

x,
 I p

S 
&

 R
 G

eo
te

ch
ni

qu
es

 P
vt

. L
td

.

 Authorised  ByReviewed By

Coarse
SAND

Fine
GRAVEL

0

10

20

30

40

50

60

70

80

90

100

0.0001 0.001 0.01 0.1 1 10 100

P
E

R
C

E
N

T
A

G
E

 F
IN

E
R

 T
H

A
N

PARTICLE SIZE ( mm )

SILTCLAY

80.020.04.752.000.4250.0750.002
FineCoarseMedium



DATE :

Perpendicular

Enviromental condition at storage: (+ 2) 27.0 °C

Room Temperature:  27.0 °C

Co-Ordinates :- Pace Rate (KN/Sec) : 1.5
D

ia
m

et
er

, 

H
ei

gh
t, 

Th
ic

kn
es

s

Fa
ilu

re
 L

oa
d

U
ni

ax
ia

l C
om

pr
es

si
ve

  
St

re
ng

th
   

   
  

(IS
 9

14
3:

19
79

)  
   

   

M
od

ul
us

 o
f E

la
st

ic
ity

  
(IS

 9
22

1:
19

79
)  

Po
is

so
n'

s 
Ra

tio
  

(IS
 9

22
1:

19
79

)  

Po
ro

si
ty

  
(IS

 1
30

30
:1

99
1)

W
at

er
 A

bs
or

pt
io

n 
 

(IS
 1

30
30

:1
99

1)
 

D
ry

  D
en

si
ty

  
(IS

 1
30

30
:1

99
1)

Bu
lk

  D
en

si
ty

  
(IS

 1
30

30
:1

99
1)

cm cm cm kN

kg
/c

m
²

kg
/c

m
²

--
-- % %

g/
cm

³

g/
cm

³

1 B 18-1 20 4.10 5.42 11.46  ----- 2.11 1.000 Soaked 363.0 1604.2  -----  ----- 0.11 0.04  -----  -----  -----

2 B 18-1 32 5.80 5.46 11.30  ----- 2.07 1.000 Soaked 280.4 1221.0  -----  ----- 0.15 0.05  -----  -----  -----

3 B 18-2 14 3.40 5.46 10.50  ----- 1.92 0.991 Soaked 292.8 1263.8  -----  ----- 0.37 0.13  -----  -----  -----

4 B 18-2 19 4.20 5.40 11.59  ----- 2.15 1.000 Soaked 318.1 1416.2  -----  ----- 0.41 0.14  -----  -----  -----

PNS10206

(Pooja Patil - Report Engineer)   (Atul Bopche - Dy. Technical Manager)   (Atul Chaudhari - Technical  Manager)
Prepared By   Reviewed By   Authorised By

Sp
ec

ifi
c 

G
ra

vi
ty

  
(IS

 1
12

2:
 1

97
4)

Re
m

ar
ks

 S & R Geotechniques Pvt. Ltd. JOB  NO.  :

----

Sr. No.
Bore Hole 

No.
Core  
No.

Depth,
m H

 : 
D

  
(1

:H
/D

)

Co
rr

ec
tio

n 
Fa

ct
or

Co
nd

iti
on

 o
f T

es
t

Principal Client :- M/s. EGIS Consulting Engineers Pvt. Ltd. Orientation of Loading axis with respect to anisotropy :

Client :- M/s. P.N.Shidore Civil Engineers Pvt.Ltd.

Location :- Bridge No. 18

TEST RESULTS OF ROCK CORES

Report No. :-  SRGeo/Lab/PNS10206/Rep.-07/R0 05.06.2023

Project :- Geotechniacal Investigation For DMIDC Dighi Port Industrial Area,Indapur.



Report No: SRGeo/LAB/PNS10206/Rep-7/R0 Date: 05.06.2023

Principal Client :

Client   :

Sample ID:
Coordinates: ----

4.750  mm 15.13
2.000  mm 43.97
1.180 mm 32.20
0.600 mm 4.49
0.300 mm 0.41
0.150 mm 0.25
0.075 mm 0.11

Pan 3.44
100.00

Sieve No. Column (2) x Column (3)

1 4

4.750 mm 71.73
4.750  to 2.000 mm 148.40
2.000  to 1.180 mm 51.20
1.180  to 0.600 mm 4.00
0.600  to 0.300 mm 0.18
0.300 to 0.150  mm 0.06
0.150 to 0.075 mm 0.01
0.075 mm  & below 0.13

275.700

dm= 2.75699975
Say 2.76

Where, Silt Factor
Ksf= 2.92

So, Silt Factor = 2.92

   (Pooja Patil - Report Engineer)

Authorised By

M/s. EGIS Consulting Engineers Pvt. Ltd.

M/s. P. N. Shidore Civil Engineers (I) Pvt. Ltd.

Bridge No. 18 (From River Bed).

0.04 3.44
Total 

3.38 43.97
1.59

Weighted mean diameter 

0.45 0.41
0.23 0.25
0.11 0.11

32.20
0.89 4.49

Table No. 02

Average  Size (mm) Percentage of Weight Retained

2 3
4.75 15.10

0.075 0.11

3.44
Total 100.00

0.600 4.49

0.300 0.41

0.150 0.25

4.750 15.13

2.000 43.97

1.180 32.20

Sieve Designation
Sieve Opening Weight of Soil

Percent Retained
(mm) Retained  (gm)

S & R Geotechniques Pvt. Ltd.    JOB NO. PNS10206

        S & R Geotechniques Pvt. Ltd.    

SILT FACTOR      
As per IRC:5-2015

Geotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur.

Table No. 01

Project :

        Reviewed By         Prepared By
   (Atul Chaudhari - Technical  Manager)   (Atul Bopche - Dy. Technical Manager)

*** End of Report***
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Lab	Reference	No.	:

Name	of	the	Project	:

Principal	Client:

Client	Name:

Sulphate
(as	SO4

2‐)
IS 3025 (Part 

24):1986

Sulphite	
(as	SO3

2‐)
IS 3025 (Part 

24):1986

Chloride
IS 3025 (Part 32): 

1988

mg/l mg/l mg/l

1 B18-2 Water Sample 6.20 13.99 11.66 16.49

S & R GeotechniQues Pvt. Ltd.   

Geotechnical	Investigation	For	DMIDC	Dighi	port	Industrial	Area,	Indapur.

Date:05.06.2023

Page:2	of	2

SRGeo/Lab/PNS10206/Rep.‐7/R0

Lab/2023/June/Chem/L‐09

M/s.	P.N.Shidhore	Civil	Engineers	(I)	Pvt.Ltd.

M/s.	EGIS	Consulting	Engineers	Pvt.	Ltd.

Checked	By
(Yogesh	Navkar‐Quality	Manager)

Prepared	By
(Akshata	Ghone‐	Chemist)

Type	of	Sample 					pH	Value
IS 3025 (Part 11): 

1983 Re
m
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ks

Annexure	‐1		Summary	of	Laboratory	Test	Results	of	Water	Chemical

Sr.	No. BH	No.

Chemical	Analysis	of	Water	Samples

Authorized	By
(J.S.Salunkhe‐M.D.	&	Tech.	Manager)

****END OF REPORT****
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Geotechnical Investigation Report 
(Bridge No. 20) 

 
1.0 Introduction 

The National Industrial Corridor Development Corporation with the State of Maharashtra 

is developing a state-of-the-art Industrial city near Mangaon, Raigad District. For this 

purpose, Egis Consulting India Pvt. Limited has been awarded the work for the Detailed 

Master Plan and Preliminary Engineering Design. As a part of the Preliminary Engineering 

design, Geotechnical survey work is being undertaken for the design of bridge structures. 

For this purpose, Egis has appointed PNSCO in March 2023.This report presents results of 

the geotechnical investigation along with foundation recommendations for the proposed 

minor bridge. 

 

2.0 Exploration Procedure 

The sub-surface investigation was completed generally as per IS: 1892-1979.  The field 

investigation was carried out using a rotary machine.  Casing was used to support sides 

of borehole until sufficiently stiff strata was encountered.  Standard Penetration Tests (i.e. 

SPT) were carried out in soil in accordance with IS 2131-1981.  Using this procedure, a 2” 

outside diameter split-barrel sampler is driven into the soil by 63.5 kg. weight falling 

through 75 cm height.  After an initial set of 15cm, the number of blows required to drive 

the sampler an additional 30 cm, is known as the “penetration resistance” or “N value”.   

When SPT refusal was obtained in hard strata, rock coring was done using diamond bit 

and double tube core barrel to obtain rock samples.  Percent Rock Core Recovery and 

Rock Quality Designation (RQD%) were determined.  RQD in % = (Sum of length of rock 

pieces in cms, each having lengths greater than 10cms ÷ Total length of core run) X 100.  
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2.1 Exploration Scope 

Two boreholes (B20-1, B20-2) were completed for the project as illustrated on the Borehole 

Location Plan. Borehole termination depths are summarized in Table A below. 

Table A 
Borehole Details 

Borehole No. Northing Easting Depth 
B20-1 2031245 319902 8.00m 
B20-2 2031221 319899 9.00m 

 

 

2.2 Subsurface Conditions 

Subsurface profile at this site generally consists of residual soil which includes pebbles, 

cobbles etc.  overlying moderately weathered rock and then by hard basalt bedrock.  

Silt Factor- Representative disturbed samples were collected from the river bed for 

calculating the Silt Factor. The Silt Factor value for this location is 1.83 (as per IRC78:2014 

& IRC5:2015 Standard Specifications and code of practice for Road Bridges (clause 

106.9.3.1).  
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Encountered soil/rock layers are described below; 

Layer I: Residual Soil 

Residual soils, consisting mostly of brownish sandy silty clay, pebbles, cobbles were 

encountered in boreholes. The lower boundary of this layer was encountered at depths of 

1.80m to 3.00m below ground.  

Layer II: Moderately weathered bedrock (MWR) 

Brownish grey Moderately weathered bedrock was encountered at depths of 1.80m to 

3.00m below ground surface. Core Recoveries varied between 64% and 65%, while Rock 

Quality Designation (RQD) ranged between 26% and 47%. Compressive strength of rock 

core sample ranges from 1047kg/cm2 to 1392kg/cm2. The lower boundary of this layer 

was encountered at depths of 3.00m to 4.00m below ground surface. 

Layer III: Hard Basalt bedrock (HR)  

Grey basalt bedrock was encountered at depths of 3.00m to 4.00m below ground surface 

in the boreholes. The bedrock was sound, inclined and vertical veins are observed. Core 

Recoveries varied between 80% and 97%, while Rock Quality Designation (RQD) ranged 

between 45% and 88%. Compressive strength of rock core sample ranges from 873kg/cm2 

to 1254kg/cm2. The boreholes were terminated in this hard bedrock layer at depths of 

9.05m to 9.60m below ground surface. 

2.3 Ground Water Levels 

Groundwater accumulation in the boreholes was monitored during and after completion 

of drilling activities. Groundwater was encountered at depth 6.00m below ground surface 

in the boreholes.   Seasonal and annual fluctuations in ground water levels can be expected. 
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3.0 Foundation Recommendations 

Moderately weathered rock (MWR) was encountered at depths of 1.80m to 3.00m below 

ground surface. In this layer compressive strength of rock core samples ranged between 

1047kg/cm2 to 1392kg/cm2. 

As per minimum compressive strength 873kg/cm2 of bedrock the spread foundations for 

proposed structure supported on this bedrock at minimum depth of 3.0m can be designed 

for a maximum net allowable bearing capacity of 100 t/m2. Depths from ground surface 

of MWR & hard rock are given in Table B below: 

Table B 
Depths from Ground Surface 

 

Borehole Numbers MWR Hard Rock 
B20-1 1.80m 3.00m 
B20-2 3.00m 4.00m 

 

Excavation sides should be sloped at a maximum slope of 1:1 (Horizontal: Vertical) or 

flatter. Continuous dewatering may be required in footing excavations (During 

Monsson).   
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3.1 Foundation Protection: 

Based on chemical results, the site falls under Class V for sulphates and chlorides (As per 

IS456-2000, Plain and Reinforced Concrete - Code of Practice. and as per CIRIA Special 

Publication No. 31). A ‘Moderate’ exposure condition was assigned to this site. Hence, 

following precautions shall be taken to protect concrete and reinforcement in foundations: 

Type of Cement:  OPC or PPC 

Minimum Grade of Reinforced Concrete:   M25 

 Minimum Cement Content for Spread Footings:  400 kg/m3 

 Maximum Water Cement Ratio:    0.40 

 Minimum Cover to Reinforcement:   50mm 
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APPENDIX I 
CALCULATIONS FOR BEARING CAPACITY   



 
Geotechnical Investigation for  

DMIDC-Dighi Port Industrial Area 
 

  9 
 

Calculation of Allowable Bearing Capacity for Spread Foundations on 
Rock: 

 
  ________________________________________________ GL +0.0m 
    
            Layer I, Residual soil, boulders 

________________________________________________ -1.80m to -3.00m 
    
            Layer II, Moderately weathered rock 
  ________________________________________________ -3.00m to -4.00m 
 
                               Layer III, Hard Basalt Bedrock 
 
 
Allowable bearing capacity = (Nj) x Qu (IS: 12070: 1987, Code of Practice for Design and 

Construction of Shallow Foundations on Rocks, Clause 6.2, pg. 7) 

Where, 

Nj =  Joint condition factor = 0.1 to 0.4 (IS: 12070: 1987, Code of Practice for Design and 

Construction of Shallow Foundations on Rocks, Table 4, clause 6.2, pg. 9) 

 Assumed as 0.1 for hard rock 

 

Qu = Rock Compressive strength = minimum of 8730 t/m2 (Annexure, Laboratory Test 

Result) 

 

Therefore, Allowable Bearing Capacity = 0.1 x 8730 = 873 t/m2 

 

Restricted to 100 t/m2. 
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APPENDIX II 
BORELOGS AND LAB TEST REPORTS 

 



BORE LOG
Site :Geotechnical Investigation for DMIDC‐Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 20

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B20‐1

Depth (M): 0.00‐2.50 2.50‐8.00 Co‐ordinates  :  N=2031245, E=319902

Commenced on  :  23 May 2023 Completed on  :  24 May 2023 Ground Bed RL: 70.81M.

Water Struc : Ground Water : 6.00M. Seasonal. Location of Bore Hole : As per plan

Report Sheet
Project : Geotechnical Investigation for DMIDC‐Dighi Port Industrial
Area.

P. N. Shidhore
Civil Engineers (I) Pvt. Ltd.
Kalyan(W).0251‐2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0‐150 150‐300 300‐450 450‐600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D‐Disturbed Sample, U‐Undisturbed Sample, P‐Standerd Penetration Test,C‐Core, W‐Water Sample, V‐Vane Test

No. of disturbed Sample : 1 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 0 No. of Water Sample : 0

BROWNISH MURUM,COBBLES, 

PEBBLES AND BOULDERS

0.00

1.80

DS‐10.00

To

0.30 1 TO 20.30

To
1.80

10.00 0.000.15

BROWNISH GREY MODERATELY 

WEATHERED ROCK

1.80

3.00

3 TO 81.80

To
3.00

64.00 47.000.77

GREY BASALT Inclined veins3.00

8.00

9 TO 133.00

To

4.50

97.00 88.001.46

14 TO 154.50
To

5.50

80.00 79.000.80

16 TO 175.50
To

6.50

81.00 80.000.81

18 TO 196.50
To

8.00

83.00 82.001.25

Bore Hole Terminated at : 8.00



BORE LOG
Site :Geotechnical Investigation for DMIDC‐Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 20

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B20‐2

Depth (M): 0.00‐3.00 3.00‐9.00 Co‐ordinates  :  N=2031221, E=319899

Commenced on  :  21 May 2023 Completed on  :  22 May 2023 Ground Bed RL: 71.66M

Water Struc : Ground Water : 6.00M. Seasonal. Location of Bore Hole : As per plan

Report Sheet
Project : Geotechnical Investigation for DMIDC‐Dighi Port Industrial
Area.

P. N. Shidhore
Civil Engineers (I) Pvt. Ltd.
Kalyan(W).0251‐2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0‐150 150‐300 300‐450 450‐600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D‐Disturbed Sample, U‐Undisturbed Sample, P‐Standerd Penetration Test,C‐Core, W‐Water Sample, V‐Vane Test

No. of disturbed Sample : 1 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 0 No. of Water Sample : 0

BROWNISH MURUM,COBBLES, 

PEBBLES AND BOULDERS

0.00

3.00

DS‐10.00

To

0.35 1 TO 50.35

To

1.50

34.00 0.000.40

6 TO 111.50

To

3.00

19.00 0.000.29

BROWNISH GRAY MODERATELY 

WEATHERED ROCK

3.00

4.00

12 TO 173.00

To

4.00

65.00 26.000.65

GRAY BASALT Inclined veins, verƟcal 

veins

4.00

9.00

18 TO 244.00

To

5.50

88.00 83.001.33

25 TO 315.50

To
7.00

90.00 60.001.40

32 TO 357.00

To

8.00

87.00 45.000.87

36 TO 408.00

To

9.00

94.00 70.000.94

Bore Hole Terminated at : 9.00
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1 4
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dm= 1.084012
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   (Pooja Patil - Report Engineer)

Authorised By

M/s. EGIS Consulting Engineers Pvt. Ltd.

M/s. P. N. Shidore Civil Engineers (I) Pvt. Ltd.

Bridge No. 20 (From River Bed).

0.04 31.06
Total 

3.38 11.32
1.59

Weighted mean diameter 

0.45 12.65
0.23 6.72
0.11 1.38

16.19
0.89 16.14

Table No. 02

Average  Size (mm) Percentage of Weight Retained

2 3
4.75 4.54
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S & R Geotechniques Pvt. Ltd.  JOB NO. PNS10206

        S & R Geotechniques Pvt. Ltd.  
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Geotechnical Investigation Report 
(Bridge No. 30) 

 
1.0 Introduction 

The National Industrial Corridor Development Corporation with the State of Maharashtra 

is developing a state-of-the-art Industrial city near Mangaon, Raigad District. For this 

purpose, Egis Consulting India Pvt. Limited has been awarded the work for the Detailed 

Master Plan and Preliminary Engineering Design. As a part of the Preliminary Engineering 

design, Geotechnical survey work is being undertaken for the design of bridge structures. 

For this purpose, Egis has appointed PNSCO in March 2023.This report presents results of 

the geotechnical investigation along with foundation recommendations for the proposed 

minor bridge. 

 

2.0 Exploration Procedure 

The sub-surface investigation was completed generally as per IS: 1892-1979.  The field 

investigation was carried out using a rotary machine.  Casing was used to support sides 

of borehole until sufficiently stiff strata was encountered.  Standard Penetration Tests (i.e. 

SPT) were carried out in soil in accordance with IS 2131-1981.  Using this procedure, a 2” 

outside diameter split-barrel sampler is driven into the soil by 63.5 kg. weight falling 

through 75 cm height.  After an initial set of 15cm, the number of blows required to drive 

the sampler an additional 30 cm, is known as the “penetration resistance” or “N value”.   

When SPT refusal was obtained in hard strata, rock coring was done using diamond bit 

and double tube core barrel to obtain rock samples.  Percent Rock Core Recovery and 

Rock Quality Designation (RQD%) were determined.  RQD in % = (Sum of length of rock 

pieces in cms, each having lengths greater than 10cms ÷ Total length of core run) X 100.  
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2.1 Exploration Scope 

Two boreholes (B30-1, B30-2) were completed for the project as illustrated on the Borehole 

Location Plan. Borehole termination depths are summarized in Table A below. 

Table A 
Borehole Details 

Borehole No. Northing Easting Depth 
B30-1 2035426 318810 10.00m 
B30-2 2035400 318807 8.55m 

 

 

2.2 Subsurface Conditions 

Subsurface profile at this site generally consists of residual soil which includes pebbles, 

cobbles etc.  overlying moderately weathered rock and then by hard basalt bedrock.  

Silt Factor- Representative disturbed samples were collected from the river bed for 

calculating the Silt Factor. The Silt Factor value for this location is 2.49 (as per IRC78:2014 

& IRC5:2015 Standard Specifications and code of practice for Road Bridges (clause 

106.9.3.1).  
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Encountered soil/rock layers are described below; 

Layer I: Residual Soil 

Residual soils, consisting mostly of brownish sandy silty clay, pebbles, cobbles were 

encountered in boreholes. The lower boundary of this layer was encountered at depths of 

2.50m to 3.40m below ground.  

Layer II: Moderately weathered bedrock (MWR) 

Brownish grey Moderately weathered bedrock was encountered at depths of 2.50m to 

3.40m below ground surface. Core Recoveries varied between 55% and 68%, while Rock 

Quality Designation (RQD) ranged between 12% and 38%. Compressive strength of rock 

core sample ranges from 1008 kg/cm2 to 1197 kg/cm2. The lower boundary of this layer 

was encountered at depths of 3.50m to 4.90m below ground surface. 

Layer III: Hard Basalt bedrock (HR)  

Grey basalt bedrock was encountered at depths of 3.50m to 4.90m below ground surface 

in the boreholes. The bedrock was sound, inclined and vertical veins are observed. Core 

Recoveries varied between 85% and 96%, while Rock Quality Designation (RQD) ranged 

between 45% and 90%. Compressive strength of rock core sample ranges from 1271 

kg/cm2 to 1282 kg/cm2. The boreholes were terminated in this hard bedrock layer at 

depths of 8.55m to 10.00m below ground surface. 

2.3 Ground Water Levels 

Groundwater accumulation in the boreholes was monitored during and after completion 

of drilling activities. Groundwater was encountered at depths of 3.40m to 4.70m below 

ground surface in the boreholes.   Seasonal and annual fluctuations in ground water levels 

can be expected. 
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3.0 Foundation Recommendations 

Moderately weathered rock (MWR) was encountered at depths of 2.50m to 3.40m below 

ground surface. In this layer compressive strength of rock core samples ranged between 

1008 kg/cm2 to 1197 kg/cm2. 

As per minimum compressive strength 1008 kg/cm2 of bedrock the spread foundations 

for proposed structure supported on this bedrock at minimum depth of 3.0m can be 

designed for a maximum net allowable bearing capacity of 100 t/m2. Depths from ground 

surface of MWR & hard rock are given in Table B below: 

Table B 
Depths from Ground Surface 

 

Borehole Numbers MWR Hard Rock 
B30-1 3.40m 4.90m 
B30-2 2.50m 3.50m 

 

Excavation sides should be sloped at a maximum slope of 1:1 (Horizontal: Vertical) or 

flatter. Continuous dewatering may be required in footing excavations (During 

Monsson).   
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3.1 Foundation Protection: 

Based on chemical results, the site falls under Class V for sulphates and chlorides (As per 

IS456-2000, Plain and Reinforced Concrete - Code of Practice. and as per CIRIA Special 

Publication No. 31). A ‘Moderate’ exposure condition was assigned to this site. Hence, 

following precautions shall be taken to protect concrete and reinforcement in foundations: 

Type of Cement:  OPC or PPC 

Minimum Grade of Reinforced Concrete:   M25 

 Minimum Cement Content for Spread Footings:  400 kg/m3 

 Maximum Water Cement Ratio:    0.40 

 Minimum Cover to Reinforcement:   50mm 
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APPENDIX I 
CALCULATIONS FOR BEARING CAPACITY   
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Calculation of Allowable Bearing Capacity for Spread Foundations on 
Rock: 

 
  ________________________________________________ GL +0.0m 
    
            Layer I, Residual soil, boulders 

________________________________________________ -2.50m to -3.40m 
    
            Layer II, Moderately weathered rock 
  ________________________________________________ -3.50m to -4.90m 
 
                               Layer III, Hard Basalt Bedrock 
 
 
Allowable bearing capacity = (Nj) x Qu (IS: 12070: 1987, Code of Practice for Design and 

Construction of Shallow Foundations on Rocks, Clause 6.2, pg. 7) 

Where, 

Nj =  Joint condition factor = 0.1 to 0.4 (IS: 12070: 1987, Code of Practice for Design and 

Construction of Shallow Foundations on Rocks, Table 4, clause 6.2, pg. 9) 

 Assumed as 0.1 for hard rock 

 

Qu = Rock Compressive strength = minimum of 10080 t/m2 (Annexure, Laboratory 

Test Result) 

 

Therefore, Allowable Bearing Capacity = 0.1 x 10080 = 1008 t/m2 

 

Restricted to 100 t/m2. 
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APPENDIX II 
BORELOGS AND LAB TEST REPORTS 

 



BORE LOG
Site :Geotechnical Investigation for DMIDC‐Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 30

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B30‐1

Depth (M): 0.00‐1.50 1.50‐10.00 Co‐ordinates  :  N=2035426, E=318810

Commenced on  :  24 May 2023 Completed on  :  26 May 2023 Ground Bed RL: 91.50M.

Water Struc : Ground Water : 3.40M. Seasonal. Location of Bore Hole : As per plan

Report Sheet
Project : Geotechnical Investigation for DMIDC‐Dighi Port Industrial
Area.

P. N. Shidhore
Civil Engineers (I) Pvt. Ltd.
Kalyan(W).0251‐2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0‐150 150‐300 300‐450 450‐600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D‐Disturbed Sample, U‐Undisturbed Sample, P‐Standerd Penetration Test,C‐Core, W‐Water Sample, V‐Vane Test

No. of disturbed Sample : 1 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 0 No. of Water Sample : 0

BROWNISH COBBLES, PEBBLES 

AND BOULDERS

0.00

3.40

DS‐10.00

To

0.40 1 TO 130.40

To

1.90

55.00 0.000.82

14 TO 201.90

To

3.40

48.00 17.000.72

GREY MODERATELY 

WEATHERED ROCK

3.40

4.90

21 TO 273.40

To

4.90

68.00 38.001.02

GREY AMYGDOLOIDAL BASALT Inclined and verƟcal veins4.90

10.00

28 TO 324.90

To

6.20

86.00 65.001.13

33 TO 356.20

To

7.70

85.00 80.001.27

36 TO 407.70

To

9.20

93.00 90.001.40

41 TO 439.20

To

10.00

88.00 78.000.70

Bore Hole Terminated at : 10.00
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Site :Geotechnical Investigation for DMIDC‐Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 30

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B30‐2

Depth (M): 0.00‐1.50 1.50‐8.55 Co‐ordinates  :  N=2035400, E=318807

Commenced on  :  24 May 2023 Completed on  :  26 May 2023 Ground Bed RL: 91.00M.

Water Struc : Ground Water : 4.70M. Seasonal. Location of Bore Hole : As per plan

Report Sheet
Project : Geotechnical Investigation for DMIDC‐Dighi Port Industrial
Area.

P. N. Shidhore
Civil Engineers (I) Pvt. Ltd.
Kalyan(W).0251‐2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0‐150 150‐300 300‐450 450‐600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D‐Disturbed Sample, U‐Undisturbed Sample, P‐Standerd Penetration Test,C‐Core, W‐Water Sample, V‐Vane Test

No. of disturbed Sample : 0 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 0 No. of Water Sample : 0

BROWNISH GREY PEBBLES, 

COBBLES AND BOULDERS

0.00

2.50

1 TO 140.00

To

1.50

42.00 0.000.63

15 TO 211.50
To

2.50

56.00 15.000.56

GREY MODERATELY 

WEATHERED BASALT

2.50

3.50

22 TO 282.50

To

3.50

55.00 12.000.55

GREY JOINTED BASALT VerƟcal and inclined veins3.50

8.55

29 TO 353.50

To

4.90

87.00 59.001.22

36 TO 414.90

To

6.10

92.00 55.001.11

42 TO 506.10

To

7.40

92.00 45.001.20

51 TO 557.40
To

8.55

96.00 68.001.11

Bore Hole Terminated at : 8.55
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4.750  mm 23.68
2.000  mm 12.81
1.180 mm 18.08
0.600 mm 12.93
0.300 mm 5.50
0.150 mm 2.98
0.075 mm 0.75

Pan 23.27
100.00

Sieve No. Column (2) x Column (3)

1 4

4.750 mm 112.48
4.750  to 2.000 mm 43.23
2.000  to 1.180 mm 28.75
1.180  to 0.600 mm 11.51
0.600  to 0.300 mm 2.48
0.300 to 0.150  mm 0.67
0.150 to 0.075 mm 0.08
0.075 mm  & below 0.87

200.071

dm= 2.0007
Say 2.00

Where, Silt Factor
Ksf= 2.49

So, Silt Factor = 2.49

    (Pooja Patil - Report Engineer)

Authorised By

M/s. EGIS Consulting Engineers Pvt. Ltd.

M/s. P. N. Shidore Civil Engineers (I) Pvt. Ltd.

Bridge No. 30 (From River Bed).

0.04 23.27
Total 

3.38 12.81
1.59

Weighted mean diameter 

0.45 5.50
0.23 2.98
0.11 0.75

18.08
0.89 12.93

Table No. 02

Average  Size (mm) Percentage of Weight Retained

2 3
4.75 23.68

0.075 0.75

23.27
Total 100.00

0.600 12.93

0.300 5.50

0.150 2.98

4.750 23.68

2.000 12.81

1.180 18.08

Sieve Designation
Sieve Opening Weight of Soil

Percent Retained
(mm) Retained  (gm)

S & R Geotechniques Pvt. Ltd.     JOB NO. PNS10206

        S & R Geotechniques Pvt. Ltd. 

SILT FACTOR      
As per IRC:5-2015

Geotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur.

Table No. 01
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        Reviewed By      Prepared By
   (Atul Chaudhari - Technical  Manager)  (Atul Bopche - Dy. Technical Manager)
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2‐)
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Chloride
IS 3025 (Part 32): 

1988

mg/l mg/l mg/l
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Sr.	No. BH	No.

Chemical	Analysis	of	Water	Samples
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Geotechnical Investigation Report 
(Bridge No. 31) 

 
1.0 Introduction 

The National Industrial Corridor Development Corporation with the State of Maharashtra 

is developing a state-of-the-art Industrial city near Mangaon, Raigad District. For this 

purpose, Egis Consulting India Pvt. Limited has been awarded the work for the Detailed 

Master Plan and Preliminary Engineering Design. As a part of the Preliminary Engineering 

design, Geotechnical survey work is being undertaken for the design of bridge structures. 

For this purpose, Egis has appointed PNSCO in March 2023.This report presents results of 

the geotechnical investigation along with foundation recommendations for the proposed 

minor bridge. 

 

2.0 Exploration Procedure 

The sub-surface investigation was completed generally as per IS: 1892-1979.  The field 

investigation was carried out using a rotary machine.  Casing was used to support sides 

of borehole until sufficiently stiff strata was encountered.  Standard Penetration Tests (i.e. 

SPT) were carried out in soil in accordance with IS 2131-1981.  Using this procedure, a 2” 

outside diameter split-barrel sampler is driven into the soil by 63.5 kg. weight falling 

through 75 cm height.  After an initial set of 15cm, the number of blows required to drive 

the sampler an additional 30 cm, is known as the “penetration resistance” or “N value”.   

When SPT refusal was obtained in hard strata, rock coring was done using diamond bit 

and double tube core barrel to obtain rock samples.  Percent Rock Core Recovery and 

Rock Quality Designation (RQD%) were determined.  RQD in % = (Sum of length of rock 

pieces in cms, each having lengths greater than 10cms ÷ Total length of core run) X 100.  
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2.1 Exploration Scope 

Two boreholes (B31-1, B31-2) were completed for the project as illustrated on the Borehole 

Location Plan. Borehole termination depths are summarized in Table A below. 

Table A 
Borehole Details 

Borehole No. Northing Easting Depth 
B31-1 2031386 319796 7.10m 
B31-2 2031388 319816 9.50m 

 

 

2.2 Subsurface Conditions 

Subsurface profile at this site generally consists of residual soil which includes pebbles, 

cobbles etc.  overlying moderately weathered rock and then by hard basalt bedrock.  

Silt Factor- Representative disturbed samples were collected from the river bed for 

calculating the Silt Factor. The Silt Factor value for this location is 2.07 (as per IRC78:2014 

& IRC5:2015 Standard Specifications and code of practice for Road Bridges (clause 

106.9.3.1).  
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Encountered soil/rock layers are described below; 

Layer I: Residual Soil 

Residual soils, consisting mostly of brownish sandy silty clay, pebbles, cobbles were 

encountered in boreholes. The lower boundary of this layer was encountered at depths of 

1.00m to 3.00m below ground.  

Layer II: Moderately weathered bedrock (MWR) 

Brownish grey Moderately weathered bedrock was encountered at depths of 1.00m to 

3.00m below ground surface. Core Recoveries varied between 54% and 69%, while Rock 

Quality Designation (RQD) ranged between 14% and 43%. Compressive strength of rock 

core sample ranges from 1064kg/cm2 to 2136kg/cm2. The lower boundary of this layer 

was encountered at depths of 2.00m to 4.50m below ground surface. 

Layer III: Hard Basalt bedrock (HR)  

Grey basalt bedrock was encountered at depths of 2.00m to 4.50m below ground surface 

in the boreholes. The bedrock was sound, inclined and vertical veins are observed. Core 

Recoveries varied between 83% and 95%, while Rock Quality Designation (RQD) ranged 

between 43% and 92%. Compressive strength of rock core sample ranges from 1065kg/cm2 

to 1164kg/cm2. The boreholes were terminated in this hard bedrock layer at depths of 

7.10m to 9.50m below ground surface. 

2.3 Ground Water Levels 

Groundwater accumulation in the boreholes was monitored during and after completion 

of drilling activities. Groundwater was encountered at depths between 2.10m to 3.10m 

below ground surface in the boreholes.   Seasonal and annual fluctuations in ground water 

levels can be expected. 
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3.0 Foundation Recommendations 

Moderately weathered rock (MWR) was encountered at depths of 1.00m to 3.00m below 

ground surface. In this layer compressive strength of rock core samples ranged between 

1064kg/cm2 to 2136kg/cm2.  

As per minimum compressive strength 1064kg/cm2 of bedrock the spread foundations for 

proposed structure supported on this bedrock at minimum depth of 3.0m can be designed 

for a maximum net allowable bearing capacity of 100 t/m2. Depths from ground surface 

of MWR & hard rock are given in Table B below: 

Table B 
Depths from Ground Surface 

 

Borehole Numbers MWR Hard Rock 
B31-1 1.00m 2.00m 
B31-2 3.00m 4.50m 

 

Excavation sides should be sloped at a maximum slope of 1:1 (Horizontal: Vertical) or 

flatter. Continuous dewatering may be required in footing excavations (During 

Monsson).   
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3.1 Foundation Protection: 

Based on chemical results, the site falls under Class V for sulphates and chlorides (As per 

IS456-2000, Plain and Reinforced Concrete - Code of Practice. and as per CIRIA Special 

Publication No. 31). A ‘Moderate’ exposure condition was assigned to this site. Hence, 

following precautions shall be taken to protect concrete and reinforcement in foundations: 

Type of Cement:  OPC or PPC 

Minimum Grade of Reinforced Concrete:   M25 

 Minimum Cement Content for Spread Footings:  400 kg/m3 

 Maximum Water Cement Ratio:    0.40 

 Minimum Cover to Reinforcement:   50mm 
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APPENDIX I 
CALCULATIONS FOR BEARING CAPACITY   
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Calculation of Allowable Bearing Capacity for Spread Foundations on 
Rock: 

 
  ________________________________________________ GL +0.0m 
    
            Layer I, Residual soil, boulders 

________________________________________________ -1.00m to -3.00m 
    
            Layer II, Moderately weathered rock 
  ________________________________________________ -2.00m to -4.50m 
 
                               Layer III, Hard Basalt Bedrock 
 
 
Allowable bearing capacity = (Nj) x Qu (IS: 12070: 1987, Code of Practice for Design and 

Construction of Shallow Foundations on Rocks, Clause 6.2, pg. 7) 

Where, 

Nj =  Joint condition factor = 0.1 to 0.4 (IS: 12070: 1987, Code of Practice for Design and 

Construction of Shallow Foundations on Rocks, Table 4, clause 6.2, pg. 9) 

 Assumed as 0.1 for hard rock 

 

Qu = Rock Compressive strength = minimum of 10640 t/m2 (Annexure, Laboratory 

Test Result) 

 

Therefore, Allowable Bearing Capacity = 0.1 x 10640 = 1064 t/m2 

 

Restricted to 100 t/m2. 
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APPENDIX II 
BORELOGS AND LAB TEST REPORTS 

 



BORE LOG
Site :Geotechnical Investigation for DMIDC‐Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 31

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B31‐1

Depth (M): 0.00‐1.50 1.50‐7.10 Co‐ordinates  :  N=2031386, E=319796

Commenced on  :  21 May 2023 Completed on  :  22 May 2023 Ground Bed RL: 73.00M.

Water Struc : Ground Water : 2.10M. Seasonal. Location of Bore Hole : As per plan

Report Sheet
Project : Geotechnical Investigation for DMIDC‐Dighi Port Industrial
Area.

P. N. Shidhore
Civil Engineers (I) Pvt. Ltd.
Kalyan(W).0251‐2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0‐150 150‐300 300‐450 450‐600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D‐Disturbed Sample, U‐Undisturbed Sample, P‐Standerd Penetration Test,C‐Core, W‐Water Sample, V‐Vane Test

No. of disturbed Sample : 1 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 0 No. of Water Sample : 0

BROWNISH MURUM, 

COBBLES,PEBBLES AND 

BOULDERS

0.00

1.00

DS‐10.00

To

0.40

1 TO 30.40

To

1.00

33.00 0.000.20

GREY MODERATELY 

WEATHERED ROCK

1.00

2.00

4 TO 71.00

To

2.00

54.00 43.000.54

GREY AMYGDOLOIDAL BASALT White infillings2.00

7.10

8 TO 112.00

To

3.10

89.00 86.000.98

12 TO 173.10
To

4.60

85.00 69.001.28

18 TO 194.60

To

5.20

85.00 78.000.51

205.20

To
6.20

95.00 92.000.95

21 TO 236.20

To

7.10

92.00 90.000.83

Bore Hole Terminated at : 7.10



BORE LOG
Site :Geotechnical Investigation for DMIDC‐Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 31

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B31‐2

Depth (M): 0.00‐3.00 3.00‐9.50 Co‐ordinates  :  N=2031388, E=319816

Commenced on  :  21 May 2023 Completed on  :  22 May 2023 Ground Bed RL: 73.93M

Water Struc : Ground Water : 3.10M. Seasonal. Location of Bore Hole : As per plan

Report Sheet
Project : Geotechnical Investigation for DMIDC‐Dighi Port Industrial
Area.

P. N. Shidhore
Civil Engineers (I) Pvt. Ltd.
Kalyan(W).0251‐2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0‐150 150‐300 300‐450 450‐600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D‐Disturbed Sample, U‐Undisturbed Sample, P‐Standerd Penetration Test,C‐Core, W‐Water Sample, V‐Vane Test

No. of disturbed Sample : 1 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 0 No. of Water Sample : 0

BROWNISH MURUM, COBBLES,

PEBBLES AND BOULDERS
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9.50
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7.00

84.00 53.001.26
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8.50

86.00 69.001.29
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83.00 76.000.83

Bore Hole Terminated at : 9.50



Report No. :-       

Project :-

Principal Client :-

Client:-

Location:-

W
et

 D
en

si
ty

 (g
m

/c
c)

D
ry

 D
en

si
ty

 (g
m

/c
c)

G
ra

ve
l %

Sa
nd

 %

Si
lt 

%

Cl
ay

 %

Li
qu

id
 %

Pl
as

tic
 %

Pl
as

tic
ity

 In
de

x,
 I p

 %

Ty
pe

Co
he

si
on

 C
u k

g/
cm

2

D
eg

re
e 

φ

Co
m

p.
 In

de
x 

C c
 (L

ab
)

In
iti

al
 V

oi
d 

Ra
tio

, e

B 31-01 0.00-0.40 DS-01 --- --- --- SC 12 53 21 14 34 23 11 22 --- --- --- --- --- --- 2.65

B 31-02 0.00-0.20 DS-01 --- --- --- CI 7 37 23 32 47 24 23 20 --- --- --- --- --- --- 2.62

CHEM     : Tuu       : Triaxial Test ( Unconsolidated Undrained ) SP     : Swelling Pressure or Swelling Potential Test φ       : Angle of Internal Friction 

COMP   : Compaction Test Tcu       : Triaxial Test ( Consolidated Undrained ) SPT   : Standard Penetration Test Sample Cu     : Undrained Cohesion

DS    : Direct  Shear Tcd       : Triaxial Test ( Consolidated Drained ) UDS   : Undisturbed Soil Sample φ'       : Effective  Angle of Internal Friction 

K      : Permeability Test NP     : Non Plastic VL     : Laboratory Vane Shear Test Cu'      : Effective Cohesion

FSI      : Free Swell Test SL     : Shrikage Limit Test UC    : Unconfined Compression Test NPO :  Not Possible

JOB NO : PNS10206S & R Geotechniques Pvt. Ltd.

Sh
rin

ka
ge

 L
im

it 
   

   
 

(IS
: 2

72
0-

 P
ar

t-
6 

: 1
97

2)

30.05.2023DATE: 

Density  Test          
(IS: 2720 - Part-8 : 1983)

Sa
m

pl
e 

Ty
pe

 *
  

Chemical  Analysis

M
oi

st
ur

e 
Co

nt
en

t (
%

)  
  

(IS
: 2

72
0 

- P
ar

t-
2 

: 1
97

3)

Re
m

ar
ks

SRGeo/Lab/PNS10206/Rep-6/R1

Geotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur. 

M/s. EGIS Consulting Engineers Pvt. Ltd.

M/s. P. N. Shidore Civil Engineers (I) Pvt. Ltd.

Bridge No. 31

     (Pooja Patil - Report Engineer)
     Reviewed By

SOIL TEST DATA SHEET

Triaxial  Test       
(IS:2720  Part-11: 1993)

         Prepared By

Vertical 
Consolidation   

(IS:2720  Part-15 
: 1965)

Fr
ee

 S
w

el
l I

nd
ex

 %
   

   
  

(IS
:2

72
0 

- P
ar

t-
40

 : 
19

77
 )

  (Atul Bopche - Dy. Technical Manager)
      Authorized  By

Sp
ec

ifi
c 

G
ra

vi
ty

(IS
:2

72
0 

 P
ar

t-
03

)

(Atul Chaudhari - Technical  Manager)

    Consistency Limits    
(IS: 2720- Part-5 : 1985)

 Mechanical Analysis      
(IS: 2720 - Part-4 : 1985)

  S
oi

l C
la

ss
ifi

ca
tio

n 
 

(IS
: 1

49
8-

19
70

)

BH
 N

o.

D
ep

th
* 

(m
)



% % % % mm mm mm

B 31-01 0.00-0.40 SC 12 53 21 14 --- --- --- --- --- 34 23 11 DS-01

B 31-02 0.00-0.20 CI 7 37 23 32 --- --- --- --- --- 47 24 23 DS-01

  Prepared By
(Atul Bopche - Dy. Technical Manager)

Li
qu

id
 L

im
it,

 W
l

(Atul Chaudhari - Technical  Manager)

JO
B 

N
O

 : 
PN

S1
02

06

BH No.

Gravel Clay 

Φ
60

%

   (Pooja Patil - Report Engineer)

GRAIN SIZE DISTRIBUTION CURVE (IS 2720: PART 4)

Project :- Geotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur.

Location:- Bridge No. 31

Coeff. Of 
Curvature   

Cc  =

D30
2/(D60*D10)

Φ
30

%

 Particle  Size in mm

Coeff. of 
Uniformity,  

Cu = D60 / D10

Silt 
Classification    

( IS 1498)

Φ
10

%

Re
m

ar
ksSand 

Depth* (m)Symbol

Pl
as

tic
 L

im
it,

 W
p

Pl
as

tic
ity

 In
de

x,
 I p

S 
&

 R
 G

eo
te

ch
ni

qu
es

 P
vt

. L
td

.

   Authorised  ByReviewed By

Coarse
SAND

Fine
GRAVEL

0

10

20

30

40

50

60

70

80

90

100

0.0001 0.001 0.01 0.1 1 10 100

P
E

R
C

E
N

T
A

G
E

 F
IN

E
R

 T
H

A
N

PARTICLE SIZE ( mm )

SILTCLAY

80.020.04.752.000.4250.0750.002
FineCoarseMedium



DATE :

Perpendicular

Enviromental condition at storage: (+ 2) 27.0 °C

Room Temperature:  27.0 °C

Co-Ordinates :- Pace Rate (KN/Sec) : 1.5
D

ia
m

et
er

, 

H
ei

gh
t, 

Th
ic

kn
es

s

Fa
ilu

re
 L

oa
d

U
ni

ax
ia

l C
om

pr
es

si
ve

  
St

re
ng

th
   

   
  

(IS
 9

14
3:

19
79

)  
   

   

M
od

ul
us

 o
f E

la
st

ic
ity

  
(IS

 9
22

1:
19

79
)  

Po
is

so
n'

s 
Ra

tio
  

(IS
 9

22
1:

19
79

)  

Po
ro

si
ty

  
(IS

 1
30

30
:1

99
1)

W
at

er
 A

bs
or

pt
io

n 
 

(IS
 1

30
30

:1
99

1)
 

D
ry

  D
en

si
ty

  
(IS

 1
30

30
:1

99
1)

Bu
lk

  D
en

si
ty

  
(IS

 1
30

30
:1

99
1)

cm cm cm kN

kg
/c

m
²

kg
/c

m
²

--
-- % %

g/
cm

³

g/
cm

³

1 B 31-1 4 1.10 5.45 11.71  ----- 2.15 1.000 soaked 243.6 1064.7  -----  ----- 0.34 0.12

2 B 31-1 8 2.00 5.46 11.75  ----- 2.15 1.000 Soaked 267.3 1164.0  -----  ----- 0.36 0.12

3 B 31-2 22 5.50 5.46 11.68  ----- 2.14 1.000 Soaked 244.7 1065.6  -----  ----- 0.37 0.13

PNS10206

(Pooja Patil - Report Engineer)   (Atul Bopche - Dy. Technical Manager)   (Atul Chaudhari - Technical  Manager)
Prepared By   Reviewed By   Authorised By

Sp
ec

ifi
c 

G
ra

vi
ty

  
(IS

 1
12

2:
 1

97
4)

Re
m

ar
ks

 S & R Geotechniques Pvt. Ltd. JOB  NO.  :

----

Sr. No.
Bore Hole 

No.
Core  
No.

Depth,
m H

 : 
D

  
(1

:H
/D

)

Co
rr

ec
tio

n 
Fa

ct
or

Co
nd

iti
on

 o
f T

es
t

Principal Client :- M/s. EGIS Consulting Engineers Pvt. Ltd. Orientation of Loading axis with respect to anisotropy :

Client :- M/s. P.N.Shidore Civil Engineers Pvt.Ltd.

Location :- Bridge No. 31

TEST RESULTS OF ROCK CORES

Report No. :-  SRGeo/Lab/PNS10206/Rep.-6/R1 30.05.2023

Project :- Geotechniacal Investigation For DMIDC Dighi Port Industrial Area,Indapur.

 -----  -----

 -----  -----

 -----  -----

 -----

 -----

 -----



DATE : 30.05.2023

Axial

Enviromental condition at storage: (+ 2) 27.0 °C

Room Temperature:  27.0 °C

D
ia

m
et

er
, 

H
ei

gh
t, 

Th
ic

kn
es

s

Fa
ilu

re
 L

oa
d

Po
in

t L
oa

d 
In

de
x 

(IS
 8

76
4:

19
98

)  

Br
az

ili
an

 T
es

t  
(IS

 1
00

82
:1

98
1)

Po
ro

si
ty

 
(IS

 1
30

30
:1

99
1)

W
at

er
 A

bs
or

pt
io

n 
(IS

 1
30

30
:1

99
1)

 

D
ry

  D
en

si
ty

  
(IS

 1
30

30
:1

99
1)

Bu
lk

  D
en

si
ty

  
(IS

 1
30

30
:1

99
1)

cm cm cm kN

kg
/c

m
2

kg
/c

m
2

% %

g/
cm

³

g/
cm

³

1 B 31-2 14 3.10 5.45 6.34  ----- 1.16 0.86 Soaked 27.1 97.13  -- 1.08 0.40 2.71 2.72 2.73

PNS10206

  Authorised By

Sp
ec

ifi
c 

G
ra

vi
ty

 
(IS

 1
12

2:
 1

97
4)

Depth*,
m H

 : 
D

 
(1

:H
/D

)

     (Atul Bopche - Dy. Technical Manager)

TEST RESULTS OF ROCK CORES

Sr. No.

(Pooja Patil - Report Engineer)

Client :-

Report No. :-   SRGeo/Lab/PNS10206/Rep.-6/R1

Geotechniacal Investigation For DMIDC Dighi Port Industrial Area,Indapur.Project :-

           Prepared By   Reviewed By

Co
rr

ec
tio

n 
Fa

ct
or

Co
nd

iti
on

 o
f T

es
t

Direction of Loading:

JOB  NO.  :

       (Atul Chaudhari - Technical  Manager)

Bore  Hole 
No.*

Core  
No.*

Re
m

ar
ks

Principal Client :-

M/s. P.N Shidore Civil Engineer Pvt.Ltd
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Report No: SRGeo/LAB/PNS10206/Rep-06/R1 Date: 30.05.2023

Principal Client :

Client   :

Sample ID:
Coordinates: ----

4.750  mm 11.21
2.000  mm 13.83
1.180 mm 16.12
0.600 mm 9.14
0.300 mm 3.76
0.150 mm 5.10
0.075 mm 2.75

Pan 38.09
100.00

Sieve No. Column (2) x Column (3)

1 4

4.750 mm 53.25
4.750  to 2.000 mm 46.68
2.000  to 1.180 mm 25.63
1.180  to 0.600 mm 8.13
0.600  to 0.300 mm 1.69
0.300 to 0.150  mm 1.15
0.150 to 0.075 mm 0.31
0.075 mm  & below 1.43

138.266

dm= 1.382664
Say 1.38

Where, Silt Factor
Ksf= 2.07

So, Silt Factor = 2.07

   (Pooja Patil - Report Engineer)

Authorised By        Prepared By
   (Atul Chaudhari - Technical  Manager)   (Atul Bopche - Dy. Technical Manager)

        Reviewed By

S & R Geotechniques Pvt. Ltd.    JOB NO. PNS10206

        S & R Geotechniques Pvt. Ltd.    

SILT FACTOR      
As per IRC:5-2015

Geotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur.

Table No. 01

Project :

Sieve Designation
Sieve Opening Weight of Soil

Percent Retained
(mm) Retained  (gm)
4.750 11.21

2.000 13.83

1.180 16.12

0.600 9.14

0.300 3.76

0.150 5.10

0.075 2.75

38.09
Total 100.00

16.12
0.89 9.14

Table No. 02

Average  Size (mm) Percentage of Weight Retained

2 3
4.75 11.21

Weighted mean diameter 

0.45 3.76
0.23 5.10
0.11 2.75

M/s. EGIS Consulting Engineers Pvt. Ltd.

M/s. P. N. Shidore Civil Engineers (I) Pvt. Ltd.

Bridge No.31 (From River Bed).

0.04 38.09
Total 

3.38 13.83
1.59

*** End of Report***
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2‐)
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24):1986

Sulphite	
(as	SO3

2‐)
IS 3025 (Part 

24):1986

Chloride
IS 3025 (Part 32): 

1988

mg/l mg/l mg/l

1 B31-1 Water Sample 6.11 18.93 15.77 20.49

Checked	By
(Yogesh	Navkar‐Quality	Manager)

Prepared	By
(Akshata	Ghone‐	Chemist)

Type	of	Sample 					pH	Value
IS 3025 (Part 11): 
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Annexure	‐1		Summary	of	Laboratory	Test	Results	of	Water	Chemical

Sr.	No. BH	No.

Chemical	Analysis	of	Water	Samples

Authorized	By
(J.S.Salunkhe‐M.D.	&	Tech.	Manager)

S & R GeotechniQues Pvt. Ltd.   

Geotechnical	Investigation	For	DMIDC	Dighi	port	Industrial	Area,	Indapur.

Date:30.05.2023

Page:2	of	2

SRGeo/Lab/PNS10206/Rep.‐6/R0

Lab/2023/May/Chem/L‐08

M/s.	P.N.Shidhore	Civil	Engineers	(I)	Pvt.Ltd.

M/s.	EGIS	Consulting	Engineers	Pvt.	Ltd.

****END OF REPORT****
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Geotechnical Investigation Report 
(Bridge No. 01) 

 
1.0 Introduction 

The National Industrial Corridor Development Corporation with the State of Maharashtra 

is developing a state-of-the-art Industrial city near Mangaon, Raigad District. For this 

purpose, Egis Consulting India Pvt. Limited has been awarded the work for the Detailed 

Master Plan and Preliminary Engineering Design. As a part of the Preliminary Engineering 

design, Geotechnical survey work is being undertaken for the design of bridge structures. 

For this purpose, Egis has appointed PNSCO in March 2023.This report presents results of 

the geotechnical investigation along with foundation recommendations for the proposed 

minor bridge. 

 

2.0 Exploration Procedure 

The sub-surface investigation was completed generally as per IS: 1892-1979.  The field 

investigation was carried out using a rotary machine.  Casing was used to support sides 

of borehole until sufficiently stiff strata was encountered.  Standard Penetration Tests (i.e. 

SPT) were carried out in soil in accordance with IS 2131-1981.  Using this procedure, a 2” 

outside diameter split-barrel sampler is driven into the soil by 63.5 kg. weight falling 

through 75 cm height.  After an initial set of 15cm, the number of blows required to drive 

the sampler an additional 30 cm, is known as the “penetration resistance” or “N value”.   

When SPT refusal was obtained in hard strata, rock coring was done using diamond bit 

and double tube core barrel to obtain rock samples.  Percent Rock Core Recovery and 

Rock Quality Designation (RQD%) were determined.  RQD in % = (Sum of length of rock 

pieces in cms, each having lengths greater than 10cms ÷ Total length of core run) X 100.  
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2.1 Exploration Scope 

Two boreholes (B1-1, B1-2) were completed for the project as illustrated on the Borehole 

Location Plan. Borehole termination depths are summarized in Table A below. 

Table A 

Borehole Details 

Borehole No. Northing Easting Depth 

B1-1 2035168 319508 10.10m 

B1-2 2035170 319488 9.10m 

 

 

2.2 Subsurface Conditions 

Subsurface profile at this site generally consists of residual soil includes pebbles, cobbles 

etc.  overlying moderately weathered rock and then by hard basalt bedrock. Encountered 

soil/rock layers are described below; 

Layer I: Residual Soil 
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Residual soils, consisting mostly of brownish sandy silty clay, pebbles, cobbles were 

encountered in boreholes. The lower boundary of this layer was encountered at depths of 

2.85m to 3.40m below ground.  

Layer II: Moderately weathered bedrock (MWR) 

Brownish grey Moderately weathered bedrock was encountered at depths of 2.85m to 

3.40m below ground surface. Core Recoveries varied between 53% and 72%, while Rock 

Quality Designation (RQD) ranged between 0% and 24%. Compressive strength of rock 

core sample ranges from 1320kg/cm2 to 1380kg/cm2. The lower boundary of this layer 

was encountered at depths of 4.00m to 4.75m below ground surface. 

Layer III: Hard Basalt bedrock (HR)  

Grey basalt bedrock was encountered at depths of 4.00m to 4.75m below ground surface 

in the boreholes. The bedrock was sound, generally improving with depth, inclined and 

vertical veins are observed. Core Recoveries varied between 82% and 97%, while Rock 

Quality Designation (RQD) ranged between 33% and 87%. Compressive strength of rock 

core sample ranges from 1330kg/cm2 to 1410kg/cm2. The boreholes were terminated in 

this hard bedrock layer at depths of 9.10m to 10.10m below ground surface. 

 

2.3 Ground Water Levels 

Groundwater accumulation in the boreholes was monitored during and after completion 

of drilling activities. Due to 100% water loss, groundwater was not found below ground 

surface in the boreholes.  Seasonal and annual fluctuations in ground water levels can be 

expected. 
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3.0 Foundation Recommendations 

Spread foundations for proposed structure at a depth of 1.50m below ground on native 

soils, can be designed for a maximum net allowable bearing capacity of 20 t/m2. 

Alternatively, moderately weathered rock (MWR) was encountered at depths of 2.85m to 

3.40m below ground surface. In this layer compressive strength of rock core samples 

ranged between 1320kg/cm2 to 1380kg/cm2. As per minimum compressive strength 

1320kg/cm2 of bedrock the spread foundations for proposed structure supported on this 

bedrock at minimum depth of 3.0m can be designed for a maximum net allowable bearing 

capacity of 100 t/m2. Depths from ground surface of MWR & hard rock are given in Table 

B below: 

Table B 
Depths from Ground Surface 

 

Borehole Numbers MWR Hard Rock 

B1-1 2.85m 4.75m 
B1-2 3.40m 4.00m 

 

Maximum settlement of foundations on native soil and hard strata will be less than 25mm 

and 12mm respectively. A modulus of subgrade reactions of 1000 t/m3 and 8300 t/m3 can 

be utilized for design of foundations respectively. Excavation sides should be sloped at a 

maximum slope of 1:1 (Horizontal: Vertical) or flatter. Continuous dewatering may be 

required in footing excavations (During Monsson).   
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3.1 Foundation Protection: 

For Bridge no. 1, groundwater sample was collected for chemical analysis from the site 

and not from the boreholes. Based on chemical results, the site falls under Class I for 

sulphates and chlorides (As per IS456-2000, Plain and Reinforced Concrete - Code of Practice. 

and as per CIRIA Special Publication No. 31). A ‘Moderate’ exposure condition was 

assigned to this site. Hence, following precautions shall be taken to protect concrete and 

reinforcement in foundations: 

Type of Cement:  OPC or PPC 

Minimum Grade of Reinforced Concrete:   M25 

 Minimum Cement Content for Spread Footings:  280 kg/m3 

 Maximum Water Cement Ratio:    0.55 

 Minimum Cover to Reinforcement:   50mm 
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APPENDIX I 
CALCULATIONS FOR BEARING CAPACITY AND SETTLEMENT  
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Calculation of Allowable Bearing Capacity for Spread Foundations on 
Rock: 

 
  ________________________________________________ GL +0.0m 
    
            Layer I, Residual soil, boulders 

________________________________________________ -2.85m to -3.40m 
    
            Layer II, Moderately weathered rock 
  ________________________________________________ -4.00m to -4.75m 
 
                               Layer III, Hard Basalt Bedrock 
 
 
(Allowable bearing capacity = (Nj) x Qu (Ref. 3, Clause 6.2, pg. 7) 
 
Where, 

Nj =  Joint condition factor = 0.1 to 0.4 (Ref. 4, Table 4, clause 6.2, pg. 9)  

Assumed as 0.1 for hard rock 

 

Qu = Rock Compressive strength = minimum of 13200 t/m2 (Annexure, Laboratory 

Test Result) 

 

Therefore, Allowable Bearing Capacity = 0.1 x 13200 = 1320 t/m2 

 

Restricted to 100 t/m2. 
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Calculation of Settlements of Spread Foundations (3m X 3m) Exerting 
Pressure of 100t/m2: 
 
 

   Settlement = S q B
E

mI I
s

s f=
−

0

21
'


 

 
 Where, 
 q0 = Footing Pressure = 100 t/m2 

 B’ = B/2 (Where B is the width of pressure distribution)  

 μ = Poisson’s ratio = 0.25 

 E = Modulus of Elasticity 

 Is = Influence Factor (Obtained from Table 5-2, Reference No. 1) 

 If = Depth Factor (Obtained from Figure 5-7, Reference No. 1) 

m = 4 for center of footing  

 

E value for Basalt bedrock = 17,00,000 t/m2 (Reference No. 1) 

 Using 1/10th of this value, E = 1,70,000 t/m2 

 

L’ =3/2 =1.5, B’ = 3/2 = 1.5, H=15m, and D=4.0m 

Therefore, M=L/B=1; and N=H/B’=10 and D/B=1.33   

 Corresponding, Is = 0.51, Conservative If = 1.0 (From Table 5-2, Reference 1) 

 

Settlement of Layer = S1 = 100𝑥1.5𝑥
1−0.252

1,70,000
𝑥4𝑥0.51𝑥1.0 

= 150𝑥
0.9375

1,70,000
𝑥4𝑥0.51𝑥1.0 

= 150𝑥5.514𝑥10-6 𝑥4𝑥0.51𝑥1.0 

= 150x0.000005514x4x0.51x1.0 

= 0.001687284= 0.002m = 2mm 
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6) CIRIA Special Publication No. 31. 
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BORELOGS AND LAB TEST REPORTS 

 



BORE LOG

Site :Geotechnical Investigation for DMIDC-Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 1

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B1-1

Depth (M): 0.00-1.50 1.50-10.10 Co-ordinates  :  N=2035168, E=319508

Commenced on  :  31 March 2023 Completed on  :  02 April 2023 Ground Bed RL: 96.39M

Water Struc : Ground Water : 100% water loss Location of Bore Hole : As per plan

Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.

Kalyan(W).0251-2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0-150 150-300 300-450 450-600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

No. of disturbed Sample : 1 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 0 No. of Water Sample : 0

MURUM, PEBBLES and 

COBBLES

0.00

3.40

DS-10.00 - 1.00

1 TO 71.00 - 2.00 55.00 0.000.55

8 TO 152.00 - 3.40 71.00 35.001.00

GREY MODERATELY 

WEATHERED ROCK

3.40

4.75

16 TO 213.40 - 4.75 72.00 24.000.97

GREY JOINTED BASALT Inclined  verCcal veins4.75

10.10

22 TO 304.75 - 6.25 97.00 62.001.45

31 TO 416.25 - 7.75 82.00 35.001.23

42 TO 447.75 - 8.85 89.00 64.000.98

45 TO 508.85

To

10.10

94.00 72.001.18

Bore Hole Terminated at : 10.10



BORE LOG

Site :Geotechnical Investigation for DMIDC-Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 1

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B1-2

Depth (M): 0.00-2.00 2.00-9.10 Co-ordinates  :  N=2035170, E=319488

Commenced on  :  29 March 2023 Completed on  :  31 March 2023 Ground Bed RL: 96.60M

Water Struc : Ground Water : 100% water loss Location of Bore Hole : As per plan

Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.

Kalyan(W).0251-2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0-150 150-300 300-450 450-600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

No. of disturbed Sample : 1 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 0 No. of Water Sample : 0

MURUM, PEBBELS AND 

COBBLES

0.00

2.85

DS-10.00 - 0.30

1 TO 100.30 - 1.50 46.00 0.000.55

11 TO 201.50 - 2.85 44.00 0.000.60

GREY MODERATELY 

WEATHERED ROCK

2.85

4.00

21 TO 302.85 - 4.00 53.00 0.000.61

GREY JOINTED BASALT Inclined veins4.00

9.10

31 TO 384.00 - 5.00 86.00 33.000.86

39 TO 475.00 - 6.50 93.00 87.001.40

48 TO 586.50 - 7.90 93.00 58.001.30

59 TO 647.90 - 9.10 84.00 59.001.01

Bore Hole Terminated at : 9.10
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Geotechnical Investigation Report 
(Bridge No. 02) 

 
1.0 Introduction 

The National Industrial Corridor Development Corporation with the State of Maharashtra 

is developing a state-of-the-art Industrial city near Mangaon, Raigad District. For this 

purpose, Egis Consulting India Pvt. Limited has been awarded the work for the Detailed 

Master Plan and Preliminary Engineering Design. As a part of the Preliminary Engineering 

design, Geotechnical survey work is being undertaken for the design of bridge structures. 

For this purpose, Egis has appointed PNSCO in March 2023.This report presents results of 

the geotechnical investigation along with foundation recommendations for the proposed 

minor bridge. 

 

2.0 Exploration Procedure 

The sub-surface investigation was completed generally as per IS: 1892-1979.  The field 

investigation was carried out using a rotary machine.  Casing was used to support sides 

of borehole until sufficiently stiff strata was encountered.  Standard Penetration Tests (i.e. 

SPT) were carried out in soil in accordance with IS 2131-1981.  Using this procedure, a 2” 

outside diameter split-barrel sampler is driven into the soil by 63.5 kg. weight falling 

through 75 cm height.  After an initial set of 15cm, the number of blows required to drive 

the sampler an additional 30 cm, is known as the “penetration resistance” or “N value”.   

When SPT refusal was obtained in hard strata, rock coring was done using diamond bit 

and double tube core barrel to obtain rock samples.  Percent Rock Core Recovery and 

Rock Quality Designation (RQD%) were determined.  RQD in % = (Sum of length of rock 

pieces in cms, each having lengths greater than 10cms ÷ Total length of core run) X 100. 
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2.1 Exploration Scope 

Two boreholes (B2-1, B2-2) were completed for the project as illustrated on the Borehole 

Location Plan. Borehole termination depths are summarized in Table A below. 

Table A 

Borehole Details 

Borehole No. Northing Easting Depth 

B2-1 2035358 319123 7.10m 

B2-2 2035360 319112 8.80m 

 

 

2.2 Subsurface Conditions 

Subsurface profile at this site generally consists of residual soil includes pebbles, cobbles 

etc.  overlying moderately weathered rock and then by hard basalt bedrock. Encountered 

soil/rock layers are described below; 

Layer I: Moderately weathered bedrock (MWR) 

Brownish grey Moderately weathered bedrock was encountered at existing ground 

surface. Core Recoveries varied between 55% and 69%, while Rock Quality Designation 
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(RQD) ranged between 0% and 55%. Compressive strength of rock core sample ranges 

from 270kg/cm2 to 530kg/cm2. The lower boundary of this layer was encountered at 

depths of 2.00m to 3.60m below ground surface. 

Layer II: Hard Basalt bedrock (HR)  

Grey basalt bedrock was encountered at depths of 2.00m to 3.60m below ground surface 

in the boreholes. The bedrock was sound, generally improving with depth, inclined and 

vertical veins are observed. Core Recoveries varied between 86% and 93%, while Rock 

Quality Designation (RQD) ranged between 46% and 91%. Compressive strength of rock 

core sample ranges from 500kg/cm2 to 690kg/cm2. The boreholes were terminated in this 

hard bedrock layer at depths of 7.10m to 8.80m below ground surface. 

 

2.3 Ground Water Levels 

Groundwater accumulation in the boreholes was monitored during and after completion 

of drilling activities. Groundwater was encountered at depth from 1.0m to 2.0m below 

ground surface in the boreholes.  Seasonal and annual fluctuations in ground water levels 

can be expected. 

 

3.0 Foundation Recommendations 

Spread foundations for proposed structure at a depth of 1.50m below ground on 

moderately weathered rock (MWR). In this layer compressive strength of rock core 

samples ranged between 280kg/cm2 to 530kg/cm2. As per minimum compressive strength 

280kg/cm2 of bedrock the spread foundations for proposed structure supported on this 

bedrock at minimum depth of 1.50m can be designed for a maximum net allowable 
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bearing capacity of 100 t/m2. Depths from ground surface of MWR & hard rock are given 

in Table B below. 

Table B 
Depths from Ground Surface 

 

Borehole Numbers MWR Hard Rock 

B2-1 0.00m 2.00m 
B2-2 0.00m 3.60m 

 

Maximum settlement of foundations on native soil and hard strata will be less than 25mm 

and 12mm respectively. A modulus of subgrade reactions of 1000 t/m3 and 8300 t/m3 can 

be utilized for design of foundations respectively. Excavation sides should be sloped at a 

maximum slope of 1:1 (Horizontal: Vertical) or flatter. Continuous dewatering may be 

required in footing excavations (During Monsson).   

  

3.1 Foundation Protection: 

Groundwater samples were collected for chemical analysis from the site. Results of 

Chemical analysis are enclosed in the Annexure.  Based on chemical results, the site falls 

under Class I for sulphates and chlorides (As per IS456-2000, Plain and Reinforced Concrete 

- Code of Practice. and as per CIRIA Special Publication No. 31).  A ‘Moderate’ exposure 

condition was assigned to this site. Hence, following precautions shall be taken to protect 

concrete and reinforcement in foundations: 

Type of Cement:  OPC or PPC 

Minimum Grade of Reinforced Concrete:   M25 

 Minimum Cement Content for Spread Footings:  280 kg/m3 

 Maximum Water Cement Ratio:    0.55 

 Minimum Cover to Reinforcement:   50mm 
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APPENDIX I 
CALCULATIONS FOR BEARING CAPACITY AND SETTLEMENT  
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Calculation of Allowable Bearing Capacity for Spread Foundations on 
Rock: 

 
  ________________________________________________ GL +0.0m 
    
            Layer I, Moderately weathered rock 
                       ________________________________________________ -2.00m to -3.60m 
    
            Layer II, Hard Basalt Bedrock 
   
 
(Allowable bearing capacity = (Nj) x Qu (Ref. 3, Clause 6.2, pg. 7) 
 
Where, 

Nj =  Joint condition factor = 0.1 to 0.4 (Ref. 4, Table 4, clause 6.2, pg. 9)  

Assumed as 0.1 for hard rock 

 

Qu = Rock Compressive strength = minimum of 2800 t/m2 (Annexure, Laboratory Test 

Result) 

 

Therefore, Allowable Bearing Capacity = 0.1 x 2800 = 280 t/m2 

 

Restricted to 100 t/m2. 
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Calculation of Settlements of Spread Foundations (3m X 3m) Exerting 
Pressure of 100t/m2: 
 
 

   Settlement = S q B
E

mI I
s

s f=
−

0

21
'


 

 
 Where, 
 q0 = Footing Pressure = 100 t/m2 

 B’ = B/2 (Where B is the width of pressure distribution)  

 μ = Poisson’s ratio = 0.25 

 E = Modulus of Elasticity 

 Is = Influence Factor (Obtained from Table 5-2, Reference No. 1) 

 If = Depth Factor (Obtained from Figure 5-7, Reference No. 1) 

m = 4 for center of footing  

 

E value for Basalt bedrock = 17,00,000 t/m2 (Reference No. 1) 

 Using 1/10th of this value, E = 1,70,000 t/m2 

 

L’ =3/2 =1.5, B’ = 3/2 = 1.5, H=15m, and D=2.0m 

Therefore, M=L/B=1; and N=H/B’=10 and D/B=0.66   

 Corresponding, Is = 0.51, Conservative If = 1.0 (From Table 5-2, Reference 1) 

 

Settlement of Layer = S1 = 100𝑥1.5𝑥
1−0.252

1,70,000
𝑥4𝑥0.51𝑥1.0 

= 150𝑥
0.9375

1,70,000
𝑥4𝑥0.51𝑥1.0 

= 150𝑥5.514𝑥10-6 𝑥4𝑥0.51𝑥1.0 

= 150x0.000005514x4x0.51x1.0 

= 0.001687284= 0.002m = 2mm 
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APPENDIX II 
BORELOGS AND LAB TEST REPORTS 



BORE LOG

Site :Geotechnical Investigation for DMIDC-Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 2

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B2-1

Depth (M): 0.00-0.00 0.00-7.10 Co-ordinates  :  N=2035358, E=319123

Commenced on  :  03 April 2023 Completed on  :  05 April 2023 Ground Bed RL: 95.08M.

Water Struc : Ground Water : 1.00M. Location of Bore Hole : As per plan

Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.

Kalyan(W).0251-2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0-150 150-300 300-450 450-600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

No. of disturbed Sample : 0 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 0 No. of Water Sample : 0

REDDISH GREY MODERATELY 

WEATHERED ROCK

0.00

2.00

1 TO 70.00 - 1.30 55.00 12.000.71

8 TO 101.30 - 2.00 57.00 39.000.40

REDDISH GREY AMYGDALOIDAL

BASALT and GREY JOINTED 

BASALT

Inlined and verCcal veins2.00

7.10

11 TO 142.00 - 3.50 93.00 90.001.40

15 TO 223.50 - 4.90 86.00 64.001.20

23 TO 304.90 - 6.10 88.00 46.001.05

31 TO 376.10 - 7.10 92.00 50.000.92

Bore Hole Terminated at : 7.10



BORE LOG

Site :Geotechnical Investigation for DMIDC-Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 2

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B2-2

Depth (M): 0.00-0.00 0.00-8.80 Co-ordinates  :  N=2035360, E=319112

Commenced on  :  03 April 2023 Completed on  :  05 April 2023 Ground Bed RL: 94.84M.

Water Struc : Ground Water : 2.00M. Location of Bore Hole : As per plan

Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.

Kalyan(W).0251-2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0-150 150-300 300-450 450-600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

No. of disturbed Sample : 0 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 0 No. of Water Sample : 0

REDDISH GREY MODERATELY 

WEATHERED ROCK

0.00

3.60

1 TO 60.00 - 0.80 63.00 0.000.50

7 TO 110.80 - 2.10 66.00 55.000.86

12 TO 192.10 - 3.60 69.00 35.001.03

GREY JOINTED BASALT and 

GREY AMYGDALOIDAL BASALT

3.60

8.80

20 TO 303.60 - 5.10 93.00 51.001.39

31 TO 375.10 - 6.60 87.00 61.001.31

38 TO 416.60 - 7.70 92.00 64.001.01

42 TO 457.70 - 8.80 92.00 91.001.01

Bore Hole Terminated at : 8.80
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'STRUCTWEL' Plot 15, Seclor 24,Turbhe, NaviMumbai,400 205
Tel. r+91'22-68541010

GSTrN NO : 27AACCS2633F1ZG
CIN : !74210Mf 1973PTC020343

" lnte ffiilcnr Lith l tqriL t-"

ISO/IEC 17025 Accredited Laboratory by NABL Vide Certilicate Nurhber TC - 52g2

TEST REPORT

Naspur (Laboralory)
+91-7144 23807 4

Mv Coclficienrof!otumc

Cv : cocffic,enr of consotidarion

TEST REI'OR'I' NO. & DATE

L Nane & Addrcss ofClicnr

:R&D/LAB/SAN/2023-24lS N00r602 j/00762
ULR No. :TC528223000006086F
t5/01/2023

:MA. P.N. Shidho.c CivilEnginc-s (tndia) PrivarcLnuLK.
PnbhakdApl.,' B" wing, 3rd floor, caondevi Chowk,
Kalyan (W) - 42130t.
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ljCU: Undisudcd DcU : Consotidared UndrjincdliCR R.nroulded DCD: Consolidarcd Draijrcd

Chd(k.d By

End ofReport

Nodal

Goresaon (Laboratory)
+91 -22-2927 7 322 | +91 -808A928620
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Geotechnical Investigation Report 
(Bridge No. 04) 

 
1.0 Introduction 

The National Industrial Corridor Development Corporation with the State of Maharashtra 

is developing a state-of-the-art Industrial city near Mangaon, Raigad District. For this 

purpose, Egis Consulting India Pvt. Limited has been awarded the work for the Detailed 

Master Plan and Preliminary Engineering Design. As a part of the Preliminary Engineering 

design, Geotechnical survey work is being undertaken for the design of bridge structures. 

For this purpose, Egis has appointed PNSCO in March 2023.This report presents results of 

the geotechnical investigation along with foundation recommendations for the proposed 

minor bridge. 

 

2.0 Exploration Procedure 

The sub-surface investigation was completed generally as per IS: 1892-1979.  The field 

investigation was carried out using a rotary machine.  Casing was used to support sides 

of borehole until sufficiently stiff strata was encountered.  Standard Penetration Tests (i.e. 

SPT) were carried out in soil in accordance with IS 2131-1981.  Using this procedure, a 2” 

outside diameter split-barrel sampler is driven into the soil by 63.5 kg. weight falling 

through 75 cm height.  After an initial set of 15cm, the number of blows required to drive 

the sampler an additional 30 cm, is known as the “penetration resistance” or “N value”.   

When SPT refusal was obtained in hard strata, rock coring was done using diamond bit 

and double tube core barrel to obtain rock samples.  Percent Rock Core Recovery and 

Rock Quality Designation (RQD%) were determined.  RQD in % = (Sum of length of rock 

pieces in cms, each having lengths greater than 10cms ÷ Total length of core run) X 100. 
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2.1 Exploration Scope 

Two boreholes (B4-1, B4-2) were completed for the project as illustrated on the Borehole 

Location Plan. Borehole termination depths are summarized in Table A below. 

Table A 

Borehole Details 

Borehole No. Northing Easting Depth 

B4-1 2033726 319801 10.00m 

B4-2 2033722 319763 10.10m 

 

 

 

2.2 Subsurface Conditions 

Subsurface profile at this site generally consists of residual soil includes pebbles, cobbles 

etc.  overlying moderately weathered rock and then by hard basalt bedrock. Encountered 

soil/rock layers are described below; 

Layer I: Residual Soil 
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Residual soils, consisting mostly of brownish sandy silty clay, pebbles, cobbles were 

encountered in boreholes. Based on Standard Penetration Tests (SPT) conducted in this 

layer encountered refusals.  The lower boundary of this layer was encountered at depths 

of 2.25m to 2.60m below ground.  

Layer II: Moderately weathered bedrock (MWR)  

Brownish grey Moderately weathered bedrock was encountered at depths of 2.25m to 

2.60m below ground surface. Core Recoveries varied between 44% and 74%, while Rock 

Quality Designation (RQD) ranged between 0% and 45%. Compressive strength of rock 

core sample ranges from 770kg/cm2 to 1210kg/cm2. The lower boundary of this layer was 

encountered at depths of 3.80m to 5.00m below ground surface. 

Layer III: Hard Basalt bedrock (HR)  

Grey basalt bedrock was encountered at depths of 3.80m to 5.0m below ground surface in 

the boreholes. The bedrock was sound, generally improving with depth, inclined and 

vertical veins are observed. Core Recoveries varied between 75% and 100%, while Rock 

Quality Designation (RQD) ranged between 0% and 93%. Compressive strength of rock 

core sample ranges from 1080kg/cm2 to 1150kg/cm2. The boreholes were terminated in 

this hard bedrock layer at depths of 10.00m to 10.10m below ground surface. 

2.3 Ground Water Levels 

Groundwater accumulation in the boreholes was monitored during and after completion 

of drilling activities. Groundwater was encountered at depth 6.0m below ground surface 

in the boreholes.  Seasonal and annual fluctuations in ground water levels can be expected. 
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3.0 Foundation Recommendations 

Spread foundations for proposed structure at a depth of 1.75m below ground on native 

soils, can be designed for a maximum net allowable bearing capacity of 20 t/m2. 

Alternatively, moderately weathered rock (MWR) was encountered at depths of 2.25m to 

2.60m below ground surface. In this layer compressive strength of rock core samples 

ranged between 770 kg/cm2 and 1210 kg/cm2. 

As per minimum compressive strength 770kg/cm2 of bedrock the spread foundations for 

proposed structure supported on this bedrock at minimum depth of 3.0m can be designed 

for a maximum net allowable bearing capacity of 100 t/m2. Depths from ground surface 

of MWR & hard rock are given in Table B below. 

Table B 
Depths from Ground Surface 

 

Borehole Numbers MWR Hard Rock 

B4-1 2.25m 5.00m 
B4-2 2.60m 3.80m 

 

Maximum settlement of foundations on native soil and hard strata will be less than 25mm 

and 12mm respectively. A modulus of subgrade reactions of 1000 t/m3 and 8300 t/m3 can 

be utilized for design of foundations respectively. Excavation sides should be sloped at a 

 maximum slope of 1:1 (Horizontal: Vertical) or flatter. Continuous dewatering may be 

required in footing excavations (During Monsson).    
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3.1 Foundation Protection: 

Groundwater samples were collected for chemical analysis from the site. Results of 

Chemical analysis are enclosed in the Annexure.  Based on chemical results, the site falls 

under Class I for sulphates and chlorides (As per IS456-2000, Plain and Reinforced Concrete 

- Code of Practice. and as per CIRIA Special Publication No. 31). A ‘Moderate’ exposure 

condition was assigned to this site. Hence, following precautions shall be taken to protect 

concrete and reinforcement in foundations: 

Type of Cement:  OPC or PPC 

Minimum Grade of Reinforced Concrete:   M25 

 Minimum Cement Content for Spread Footings:  280 kg/m3 

 Maximum Water Cement Ratio:    0.55 

 Minimum Cover to Reinforcement:   50mm 
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APPENDIX I 
CALCULATIONS FOR BEARING CAPACITY AND SETTLEMENT  
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Calculation of Allowable Bearing Capacity for Spread Foundations on 
Rock: 

 
  ________________________________________________ GL +0.0m 
    
            Layer I, Residual soil, boulders 

________________________________________________ -2.25m to -2.60m 
    
            Layer II, Moderately weathered rock 
  ________________________________________________ -3.80m to -5.00m 
 
                               Layer III, Hard Basalt Bedrock 
 
 
(Allowable bearing capacity = (Nj) x Qu (Ref. 3, Clause 6.2, pg. 7) 
 
Where, 

Nj =  Joint condition factor = 0.1 to 0.4 (Ref. 4, Table 4, clause 6.2, pg. 9)  

Assumed as 0.1 for hard rock 

 

Qu = Rock Compressive strength = minimum of 7700 t/m2 (Annexure, Laboratory Test 

Result) 

 

Therefore, Allowable Bearing Capacity = 0.1 x 7700 = 770 t/m2 

 

Restricted to 100 t/m2. 
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Calculation of Settlements of Spread Foundations (3m X 3m) Exerting 
Pressure of 100t/m2: 
 
 

   Settlement = S q B
E

mI I
s

s f=
−

0

21
'


 

 
 Where, 
 q0 = Footing Pressure = 100 t/m2 

 B’ = B/2 (Where B is the width of pressure distribution)  

 μ = Poisson’s ratio = 0.25 

 E = Modulus of Elasticity 

 Is = Influence Factor (Obtained from Table 5-2, Reference No. 1) 

 If = Depth Factor (Obtained from Figure 5-7, Reference No. 1) 

m = 4 for center of footing  

 

E value for Basalt bedrock = 17,00,000 t/m2 (Reference No. 1) 

 Using 1/10th of this value, E = 1,70,000 t/m2 

 

L’ =3/2 =1.5, B’ = 3/2 = 1.5, H=15m, and D=3.8m 

Therefore, M=L/B=1; and N=H/B’=10 and D/B=1.27   

 Corresponding, Is = 0.51, Conservative If = 1.0 (From Table 5-2, Reference 1) 

 

Settlement of Layer = S1 = 100𝑥1.5𝑥
1−0.252

1,70,000
𝑥4𝑥0.51𝑥1.0 

= 150𝑥
0.9375

1,70,000
𝑥4𝑥0.51𝑥1.0 

= 150𝑥5.514𝑥10-6 𝑥4𝑥0.51𝑥1.0 

= 150x0.000005514x4x0.51x1.0 

= 0.001687284= 0.002m = 2mm 

  



 
Geotechnical Investigation for  

DMIDC-Dighi Port Industrial Area 
 

  11 

 

REFERENCES 

 
 

1) Foundation Analysis and Design, J.E. Bowles, McGraw Hill Publication, 5th 
Edition, 1996. (Table 5-2, Figure 5-7, Reference No. 1) 

   
2) IS: 6403:1981, Code of Practice for Design and Construction of Shallow 

Foundations on Soils.  
 

3) IS: 12070: 1987, Code of Practice for Design and Construction of Shallow 
Foundations on Rocks. (Clause 6.2, pg. 7) 
 

4) IS: 12070: 1987, Code of Practice for Design and Construction of Shallow 
Foundations on Rocks. (Table 4, clause 6.2, pg. 9) 
 

5) IS: 456:2000, Plain and Reinforced Concrete - Code of Practice. 
 

6) CIRIA Special Publication No. 31. 
 
 
  



 
Geotechnical Investigation for  

DMIDC-Dighi Port Industrial Area 
 

  12 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX II 
BORELOGS AND LAB TEST REPORTS 



BORE LOG

Site :Geotechnical Investigation for DMIDC-Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 4

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B4-1

Depth (M): 0.00-1.75 1.75-10.00 Co-ordinates  :  N=2033726, E=319801

Commenced on  :  24 March 2023 Completed on  :  25 March 2023 Ground Bed RL: 92.36M

Water Struc : Ground Water : 6.00M. Seasonal. Location of Bore Hole : As per plan

Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.

Kalyan(W).0251-2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0-150 150-300 300-450 450-600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

No. of disturbed Sample : 1 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 1 No. of Water Sample : 0

MURUM, PEBBLES and 

COBBLES

0.00

2.25

DS-10.00 - 1.00

1 TO 31.00 - 1.50 40.00 0.000.20

35 55 0 0 55 SPT-11.50 - 1.75

4 TO 71.75 - 2.25 60.00 0.000.30

BROWNISH GREY MODERATELY 

WEATHERED ROCK

2.25

5.00

8 TO 132.25 - 3.00 44.00 0.000.33

14 TO 173.00 - 4.00 64.00 45.000.64

18 TO 214.00 - 4.50 60.00 0.000.30

22 TO 244.50 - 5.00 74.00 26.000.37

GREY BASALT Inclined  verCcal veins5.00

10.00

25 TO 315.00 - 6.00 98.00 60.000.98

32 TO 396.00 - 7.50 90.00 80.001.40

40 TO 437.50 - 9.00 96.00 93.001.45

44 TO 479.00

To

10.00

100.00 86.001.00

Bore Hole Terminated at : 10.00



BORE LOG

Site :Geotechnical Investigation for DMIDC-Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 4

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B4-2

Depth (M): 0.00-1.75 1.75-10.10 Co-ordinates  :  N=2033722, E=319763

Commenced on  :  24 March 2023 Completed on  :  25 March 2023 Ground Bed RL: 92.08M

Water Struc : Ground Water : 6.00M. Seasonal. Location of Bore Hole : As per plan

Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.

Kalyan(W).0251-2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0-150 150-300 300-450 450-600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

No. of disturbed Sample : 0 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 1 No. of Water Sample : 0

MURUM, PEBBLES and 

COBBLES

0.00

2.60

1 TO 30.00 - 1.50 13.00 0.000.20

35 55 0 0 55 SPT-11.50 - 1.70

4 TO 71.70 - 2.00 50.00 0.000.15

8 TO 112.00 - 2.60 43.00 0.000.26

BROWNISH GREY MODERATELY 

WEATHERD ROCK

2.60

3.80

12 TO 212.60 - 3.80 74.00 0.000.93

GREY BASALT Inclind  verCcal veins3.80

10.10

22 TO 253.80 - 4.30 76.00 0.000.38

26 TO 304.30 - 5.10 75.00 0.000.60

31 TO 365.10 - 6.60 100.00 80.001.50

37 TO 426.60 - 8.10 97.00 76.001.46

43 TO 448.10 - 9.10 81.00 80.000.81

45 TO 499.10

To

10.10

80.00 62.000.80

Bore Hole Terminated at : 10.10
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2. Projecl / Site
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Geotechnical Investigation Report 
(Bridge No. 09) 

 
1.0 Introduction 

The National Industrial Corridor Development Corporation with the State of Maharashtra 

is developing a state-of-the-art Industrial city near Mangaon, Raigad District. For this 

purpose, Egis Consulting India Pvt. Limited has been awarded the work for the Detailed 

Master Plan and Preliminary Engineering Design. As a part of the Preliminary Engineering 

design, Geotechnical survey work is being undertaken for the design of bridge structures. 

For this purpose, Egis has appointed PNSCO in March 2023.This report presents results of 

the geotechnical investigation along with foundation recommendations for the proposed 

minor bridge. 

 

2.0 Exploration Procedure 

The sub-surface investigation was completed generally as per IS: 1892-1979.  The field 

investigation was carried out using a rotary machine.  Casing was used to support sides 

of borehole until sufficiently stiff strata was encountered.  Standard Penetration Tests (i.e. 

SPT) were carried out in soil in accordance with IS 2131-1981.  Using this procedure, a 2” 

outside diameter split-barrel sampler is driven into the soil by 63.5 kg. weight falling 

through 75 cm height.  After an initial set of 15cm, the number of blows required to drive 

the sampler an additional 30 cm, is known as the “penetration resistance” or “N value”.   

When SPT refusal was obtained in hard strata, rock coring was done using diamond bit 

and double tube core barrel to obtain rock samples.  Percent Rock Core Recovery and 

Rock Quality Designation (RQD%) were determined.  RQD in % = (Sum of length of rock 

pieces in cms, each having lengths greater than 10cms ÷ Total length of core run) X 100. 
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2.1 Exploration Scope 

Two boreholes (B9-1, B9-2) were completed for the project as illustrated on the Borehole 

Location Plan. Borehole termination depths are summarized in Table A below. 

Table A 
Borehole Details 

Borehole No. Northing Easting Depth 
B9-1 2033255 319978 9.60m 
B9-2 2033279 319970 8.00m 

 

 

2.2 Subsurface Conditions 

Subsurface profile at this site generally consists of residual soil includes pebbles, cobbles 

etc.  overlying moderately weathered rock and then by hard basalt bedrock. Encountered 

soil/rock layers are described below; 

Layer I: Residual Soil 
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Residual soils, consisting mostly of brownish sandy silty clay, pebbles, cobbles were 

encountered in boreholes. The lower boundary of this layer was encountered at depths of 

1.00m to 2.70m below ground.  

Layer II: Moderately weathered bedrock (MWR)  

Brownish grey Moderately weathered bedrock was encountered at depths of 1.00m to 

2.70m below ground surface. Core Recoveries varied between 66% and 77%, while Rock 

Quality Designation (RQD) ranged between 0% and 45%. Compressive strength of rock 

core sample ranges from 1350kg/cm2 to 1440kg/cm2. The lower boundary of this layer 

was encountered at depths of 3.00m to 4.50m below ground surface. 

Layer III: Hard Basalt bedrock (HR)  

Grey basalt bedrock was encountered at depths of 3.00m to 4.50m below ground surface 

in the boreholes. The bedrock was sound, generally improving with depth, inclined and 

vertical veins are observed. Core Recoveries varied between 80% and 100%, while Rock 

Quality Designation (RQD) ranged between 53% and 92%. Compressive strength of rock 

core sample ranges from 970kg/cm2 to 1710kg/cm2. The boreholes were terminated in 

this hard bedrock layer at depths of 8.00m to 9.60m below ground surface. 

 

2.3 Ground Water Levels 

Groundwater accumulation in the boreholes was monitored during and after completion 

of drilling activities. Groundwater was encountered at depth from 4.0m to 5.0m below 

ground surface in the boreholes.  Seasonal and annual fluctuations in ground water levels 

can be expected. 
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3.0 Foundation Recommendations 

Spread foundations for proposed structure at a depth of 1.50m below ground on native 

soils, can be designed for a maximum net allowable bearing capacity of 20 t/m2. 

Alternatively, moderately weathered rock (MWR) was encountered at depths of 1.00m to 

2.70m below ground surface. In this layer compressive strength of rock core samples 

ranged between 1350 kg/cm2 and 1440 kg/cm2. 

As per minimum compressive strength 970kg/cm2 of bedrock the spread foundations for 

proposed structure supported on this bedrock at minimum depth of 3.0m can be designed 

for a maximum net allowable bearing capacity of 100 t/m2. Depths from ground surface 

of MWR & hard rock are given in Table B below. 

Table B 
Depths from Ground Surface 

 

Borehole Numbers MWR Hard Rock 
B9-1 1.00m 4.50m 
B9-2 2.70m 3.00m 

 

Excavation sides should be sloped at a maximum slope of 1:1 (Horizontal: Vertical) or 

flatter. Continuous dewatering may be required in footing excavations (During 

Monsoon).   
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3.1 Foundation Protection: 

Groundwater samples were collected for chemical analysis from the site. Results of 

Chemical analysis are enclosed in the Annexure.  Based on chemical results, the site falls 

under Class I for sulphates and chlorides (As per IS456-2000, Plain and Reinforced Concrete 

- Code of Practice. and as per CIRIA Special Publication No. 31). A ‘Moderate’ exposure 

condition was assigned to this site. Hence, following precautions shall be taken to protect 

concrete and reinforcement in foundations: 

Type of Cement:  OPC or PPC 

Minimum Grade of Reinforced Concrete:   M25 

 Minimum Cement Content for Spread Footings:  280 kg/m3 

 Maximum Water Cement Ratio:    0.55 

 Minimum Cover to Reinforcement:   50mm 
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APPENDIX I 
CALCULATIONS FOR BEARING CAPACITY   
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Calculation of Allowable Bearing Capacity for Spread Foundations on 
Rock: 

 
  ________________________________________________ GL +0.0m 
    
            Layer I, Residual soil, boulders 

________________________________________________ -1.00m to -2.70m 
    
            Layer II, Moderately weathered rock 
  ________________________________________________ -3.00m to -4.50m 
 
                               Layer III, Hard Basalt Bedrock 
 
 
(Allowable bearing capacity = (Nj) x Qu (IS: 12070: 1987, Code of Practice for Design and 

Construction of Shallow Foundations on Rocks, Clause 6.2, pg. 7) 

 
Where, 

Nj =  Joint condition factor = 0.1 to 0.4 (IS: 12070: 1987, Code of Practice for Design and 

Construction of Shallow Foundations on Rocks, Table 4, clause 6.2, pg. 9) 

Assumed as 0.1 for hard rock 

Qu = Rock Compressive strength = minimum of 9700 t/m2 (Annexure, Laboratory Test 

Result) 

Therefore, Allowable Bearing Capacity = 0.1 x 9700 = 970 t/m2 

 

Restricted to 100 t/m2. 
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APPENDIX II 
BORELOGS AND LAB TEST REPORTS 



BORE LOG

Site :Geotechnical Investigation for DMIDC-Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 9

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B9-2

Depth (M): 0.00-1.00 1.00-8.00 Co-ordinates  :  N=2033279, E=319970

Commenced on  :  24 March 2023 Completed on  :  25 March 2023 Ground Bed RL: 87.21M

Water Struc : Ground Water : 5.00M. Seasonal. Location of Bore Hole : As per plan

Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.

Kalyan(W).0251-2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0-150 150-300 300-450 450-600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

No. of disturbed Sample : 0 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 0 No. of Water Sample : 0

MURUM, PEBBLES and 

COBBLES

0.00

2.70

1 TO 100.00 - 1.50 60.00 0.001.00

11 TO 141.50 - 2.70 62.00 21.000.75

MODERATELY WEATHERED 

ROCK

2.70

3.00

15 TO 172.70 - 3.00 66.00 0.000.20

GREY BASALT VerCcal  inclind veins3.00

8.00

18 TO 223.00 - 4.50 91.00 75.001.37

23 TO 344.50 - 6.00 80.00 65.001.20

35 TO 386.00 - 7.50 98.00 90.001.48

397.50 - 8.00 98.00 92.000.49

Bore Hole Terminated at : 8.00



BORE LOG

Site :Geotechnical Investigation for DMIDC-Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 9

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B9-1

Depth (M): 0.00-1.00 1.00-9.60 Co-ordinates  :  N=2033255, E=319978

Commenced on  :  22 March 2023 Completed on  :  23 March 2023 Ground Bed RL: 84.00M

Water Struc : Ground Water : 4.00M. Seasonal. Location of Bore Hole : As per plan

Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.

Kalyan(W).0251-2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0-150 150-300 300-450 450-600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

No. of disturbed Sample : 0 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 0 No. of Water Sample : 0

MURUM, PEBBLES and 

COBBLES

0.00

1.00

1 TO 30.00 - 1.00 15.00 0.000.15

BROWNISH GREY MODERATELY 

WEATHERED ROCK

1.00

4.50

4 TO 111.00 - 2.00 77.00 43.000.77

12 TO 142.00 - 3.00 76.00 54.000.76

15 TO 173.00 - 4.50 66.00 53.001.00

GREY BASALT VerCcal  inclined veind4.50

9.60

18 TO 234.50 - 6.00 100.00 86.001.50

24 TO 286.00 - 7.00 97.00 90.000.97

29 TO 377.00 - 8.50 80.00 53.001.20

38 TO 448.50 - 9.60 98.00 67.001.08

Bore Hole Terminated at : 9.60
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sanplc,0.02 N, srsoa lcquked) r[

IS 456:2000 (RA 2021),
25 Max.

TotalHaldnc$ as CaCO3 mg/L IS 302512009 Pan21
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Geotechnical Investigation Report 
(Bridge No. 13) 

 
1.0 Introduction 

The National Industrial Corridor Development Corporation with the State of Maharashtra 

is developing a state-of-the-art Industrial city near Mangaon, Raigad District. For this 

purpose, Egis Consulting India Pvt. Limited has been awarded the work for the Detailed 

Master Plan and Preliminary Engineering Design. As a part of the Preliminary Engineering 

design, Geotechnical survey work is being undertaken for the design of bridge structures. 

For this purpose, Egis has appointed PNSCO in March 2023.This report presents results of 

the geotechnical investigation along with foundation recommendations for the proposed 

minor bridge. 

 

2.0 Exploration Procedure 

The sub-surface investigation was completed generally as per IS: 1892-1979.  The field 

investigation was carried out using a rotary machine.  Casing was used to support sides 

of borehole until sufficiently stiff strata was encountered.  Standard Penetration Tests (i.e. 

SPT) were carried out in soil in accordance with IS 2131-1981.  Using this procedure, a 2” 

outside diameter split-barrel sampler is driven into the soil by 63.5 kg. weight falling 

through 75 cm height.  After an initial set of 15cm, the number of blows required to drive 

the sampler an additional 30 cm, is known as the “penetration resistance” or “N value”.   

When SPT refusal was obtained in hard strata, rock coring was done using diamond bit 

and double tube core barrel to obtain rock samples.  Percent Rock Core Recovery and 

Rock Quality Designation (RQD%) were determined.  RQD in % = (Sum of length of rock 

pieces in cms, each having lengths greater than 10cms ÷ Total length of core run) X 100. 
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2.1 Exploration Scope 

Two boreholes (B13-1, B13-2) were completed for the project as illustrated on the Borehole 

Location Plan. Borehole termination depths are summarized in Table A below. 

Table A 
Borehole Details 

Borehole No. Northing Easting Depth 
B13-1 2032811 320115 10.55m 
B13-2 2032806 320107 11.15m 

 

 

2.2 Subsurface Conditions 

Subsurface profile at this site generally consists of residual soil includes pebbles, cobbles 

etc.  overlying moderately weathered rock and then by hard basalt bedrock. Encountered 

soil/rock layers are described below; 

Layer I: Residual Soil 

Residual soils, consisting mostly of brownish sandy silty clay, pebbles, cobbles were 

encountered in boreholes. Based on Standard Penetration Tests (SPT) conducted in this 
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layer encountered ‘N’ value 21 to refusals.  The lower boundary of this layer was 

encountered at depths of 2.10m to 4.20m below ground.  

Layer II: Moderately weathered bedrock (MWR)  

Brownish grey Moderately weathered bedrock was encountered at depths of 2.10m to 

4.20m below ground surface. Core Recoveries varied between 37% and 59%, while Rock 

Quality Designation (RQD) ranged between 11% and 33%. Compressive strength of rock 

core sample is 500kg/cm2. The lower boundary of this layer was encountered at depths of 

5.0m to 6.0m below ground surface. 

Layer III: Hard Basalt bedrock (HR)  

Grey basalt bedrock was encountered at depths of 5.0m to 6.0m below ground surface in 

the boreholes. The bedrock was sound, generally improving with depth, inclined and 

vertical veins are observed. Core Recoveries varied between 87% and 100%, while Rock 

Quality Designation (RQD) ranged between 62% and 92%. Compressive strength of rock 

core sample ranges from 320kg/cm2 to 710kg/cm2. The boreholes were terminated in this 

hard bedrock layer at depths of 10.55m to 11.15m below ground surface. 

 

2.3 Ground Water Levels 

Groundwater accumulation in the boreholes was monitored during and after completion 

of drilling activities. Groundwater was encountered at depths between 4.50m to 6.0m 

below ground surface in the boreholes.  Seasonal and annual fluctuations in ground water 

levels can be expected. 
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3.0 Foundation Recommendations 

Spread foundations for proposed structure at a depth of 2.1m below ground on native 

soils, can be designed for a maximum net allowable bearing capacity of 20 t/m2. 

Alternatively, moderately weathered rock (MWR) was encountered at depths of 2.10m to 

4.20m below ground surface. In this layer compressive strength of rock core samples 

ranged between 500 kg/cm2 and 580 kg/cm2. 

As per minimum compressive strength 320kg/cm2 of bedrock the spread foundations for 

proposed structure supported on this bedrock at minimum depth of 3.0m can be designed 

for a maximum net allowable bearing capacity of 100 t/m2. Depths from ground surface 

of MWR & hard rock are given in Table B below. 

Table B 
Depths from Ground Surface 

 

Borehole Numbers MWR Hard Rock 
B13-1 2.10m 5.00m 
B13-2 4.20m 6.00m 

 

Excavation sides should be sloped at a maximum slope of 1:1 (Horizontal: Vertical) or 

flatter. Continuous dewatering may be required in footing excavations (During 

Monsson).   
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3.1 Foundation Protection: 

Groundwater samples were collected for chemical analysis from the site. Results of 

Chemical analysis are enclosed in the Annexure.  Based on chemical results, the site falls 

under Class I for sulphates and chlorides (As per IS456-2000, Plain and Reinforced Concrete 

- Code of Practice. and as per CIRIA Special Publication No. 31). A ‘Moderate’ exposure 

condition was assigned to this site. Hence, following precautions shall be taken to protect 

concrete and reinforcement in foundations: 

Type of Cement:  OPC or PPC 

Minimum Grade of Reinforced Concrete:   M25 

 Minimum Cement Content for Spread Footings:  280 kg/m3 

 Maximum Water Cement Ratio:    0.55 

 Minimum Cover to Reinforcement:   50mm 
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APPENDIX I 
CALCULATIONS FOR BEARING CAPACITY   
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Calculation of Allowable Bearing Capacity for Spread Foundations on 
Rock: 

 
  ________________________________________________ GL +0.0m 
    
            Layer I, Residual soil, boulders 

________________________________________________ -2.10m to -4.20m 
    
            Layer II, Moderately weathered rock 
  ________________________________________________ -5.0m to -6.00m 
 
                               Layer III, Hard Basalt Bedrock 
 
 
Allowable bearing capacity = (Nj) x Qu (IS: 12070: 1987, Code of Practice for Design and 

Construction of Shallow Foundations on Rocks, Clause 6.2, pg. 7) 

 

Where, 

Nj =  Joint condition factor = 0.1 to 0.4 (IS: 12070: 1987, Code of Practice for Design and 

Construction of Shallow Foundations on Rocks, Table 4, clause 6.2, pg. 9) 

 Assumed as 0.1 for hard rock 

Qu = Rock Compressive strength = minimum of 3200 t/m2 (Annexure, Laboratory Test 

Result) 

Therefore, Allowable Bearing Capacity = 0.1 x 3200 = 320 t/m2 

 

Restricted to 100 t/m2. 
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APPENDIX II 
BORELOGS AND LAB TEST REPORTS 



BORE LOG

Site :Geotechnical Investigation for DMIDC-Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 13

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B13-1

Depth (M): 0.00-2.10 2.10-10.55 Co-ordinates  :  N=2032811, E=320115

Commenced on  :  10 March 2023 Completed on  :  12 March 2023 Ground Bed RL: 83.50M

Water Struc : Ground Water : 6.00M. Seasonal. Location of Bore Hole : As per plan

Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.

Kalyan(W).0251-2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0-150 150-300 300-450 450-600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

No. of disturbed Sample : 1 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 1 No. of Water Sample : 1

MURUM, PEBBLES and 

COBBLES

0.00

2.10

DS-10.00 - 1.00

WS-11.00 - 1.50

7 10 11 16 21 SPT-11.50 - 2.10

BROWNISH GREY MODERATELY 

WEATHERED ROCK

2.10

5.00

1 TO 52.10 - 3.00 37.00 13.000.34

6 TO 93.00 - 4.00 50.00 11.000.50

10 TO 124.00 - 5.00 44.00 33.000.44

GREY AMYGDALOIDAL BASALT5.00

10.55

13 TO 155.00 - 6.10 94.00 92.001.04

16 TO 216.10 - 7.60 98.00 86.001.48

22 TO 317.60 - 9.10 98.00 86.001.48

32 TO 379.10

To

10.55

87.00 84.001.27

Bore Hole Terminated at : 10.55



BORE LOG

Site :Geotechnical Investigation for DMIDC-Dighi Port Industrial Area. Client :EGIS Consulting Engineers Pvt. Ltd.

Type of Boring Calyx with Bent. with casing Calyx with Bent. without casing Job No. : BRIDGE 13

Dia of Hole (mm): 100.00 75.00 Bore Hole No.: B13-2

Depth (M): 0.00-4.20 4.20-11.15 Co-ordinates  :  N=2032806, E=320107

Commenced on  :  13 March 2023 Completed on  :  15 March 2023 Ground Bed RL: 83.50M.

Water Struc : Ground Water : 4.50M. Seasonal. Location of Bore Hole : As per plan

Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.

Kalyan(W).0251-2206495.

From (M) To (M)
Sample

Depth (M)
Description of Strata Symbol

SPT Record

0-150 150-300 300-450 450-600 N

Sample

Ref. No.

Sl. No. of

core

recovery

Core

Rcvry (%)
R.Q.D. Remarks

D-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

No. of disturbed Sample : 1 No. of U.D.S. : 0 No. of Vane Test : 0

No. of S.P.T. : 2 No. of Water Sample : 1

MURUM, PEBBLES and 

COBBLES

0.00

4.20

DS-10.00 - 1.50

7 10 11 0 21 SPT-11.50 - 2.10

WS-12.10 - 3.00

30 52 0 0 52 SPT-23.00 - 3.20

1 TO 43.20 - 4.20 29.00 0.000.29

BROWNISH GREY MODERATELY 

WEATHERD ROCK

4.20

6.00

5 TO 94.20 - 5.00 52.00 33.000.42

10 TO 185.00 - 6.00 59.00 22.000.59

GREY BASALT VerCcal veins, Inclined 

viens

6.00

11.15

19 TO 246.00 - 7.50 99.00 92.001.49

25 TO 297.50 - 8.65 88.00 83.001.03

30 TO 328.65 - 9.65 100.00 90.001.00

33 TO 459.65

To

11.15

98.00 62.001.48

Bore Hole Terminated at : 11.15
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TEST REPORT NO. & DATE

l Name & Addrcss ofclient

2. Project/ Site

ISO/IEC 17025 Accredjted Laboratorv bv NABL Vide Certificate Number TC - 5282
TEST REPORT -

ULR No, :TC528223000005812F
12t0412023

:M/s.l.N. ShidhorcCivil Enginee6 (lndia) Pnvab Limitcd.
PrabhakarApt., '8" Wing, 3rd floor, caondevi Chowk,
Kalyan (w) - 42ll0L.

isoil, Warer and Rock sanples for lab. tcsting for the work of
CEotcchnical lnvestigation lor DMI DC-Dighi Pod lndustrial Area. Indapur

D/LAB/SAN/2023-24ISAN0659322/00488

Tlru: Unconsolidalcd Undraircd DUD : Unconsolidated Draincd
Unconfinod Comprc$ion DUU: Unc onsol idatcd Undra incd

UCU: Undhturbed DCU: Consolidalcd Undraiied
-. UCR: Rcnouldcd DCD: Consolidarcd Draincd

<+-\--
Chcckcd By

Mv : CocIfr cicnt of voluDe
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vi
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E
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9
I

.
E

E

6
E
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E

-9
Nodal Quality M
Authorised

Goregaon (taboratory)
+91 -22-2927 7 322 I +91-8080928624

*****End of Report*****

Naspur (Laboratory)
+91710488474

Bengaluru (Laboratory)
+91-80-28364803/4

Pune{Labolatory)
+91.20.25541721

Ret No./ID. Mark/B.H. No.:

Silty Slnd wtlh

Liquid Linrl

ll4lrgrq l!!9r
IS 2?20-Pan 5

39

It
26

18

IS 2720-Pan 6

Cla) + Silt

lS2720"Pa 4

5r.16 l0+J0

28 37

2l tl
ShclrSrrcngtb: TcstCodc

Cohcrrcn,lg/ftn'
compression,Di.ect $cl9

aulk

Dclsitv.r/n'

Tilxial T*t (l-iJU)

IS 2?20 Pan- l I

(DUU, DCU&
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IS 2?20 Paa-13

Unconlincd qu (kg/cb')
compressionlest shcarstrcngrn

(kelcm:)
IS 2720Palt-10

[l,li/" -ro'

IS 2720 P!n'15
5n0 l0-20 5-10 l0-20 5{0 l0-21 5-10 l0-20

Noalral Moislure Conicnl % IS 27./0?ad-l
lS 2720 Parr-3 2.63 2.59

Ma\ dry

denrlt,S/cm

- Io"ii' ,',' v.i.r
HcdrJ (ohprcron 

c."r ".

IS 2720 Pa -?

IS 2?20 Pan-8
Clliforni! Soaked %
BearinsRetio Unsoaked%

IS 2?20 Pan- 16

**Coelficienr of Unitormirr rCu) IS 1498**Cocffi cient of Cun,rurc (Cc)

IS 2?20 Pan40

iseltinr Pressure lkp/cmzl IS 2?20?art-41



II4ATERIAL TESTING LABORATORY

STRUCTWEL DESIGNERS & CONSULTANTS PVT. LTD.
'STRUCTWEL'Plot 15,Secior 24 Tubhe, NaviMumbai-400 705. GsflN No. : 27Mccs263BF1zG tab@struclwe.@m
Tel. r+91,22-68541010 "^,t111"1"*t"*1"t,. ww;stucMd.om

t ntfutlJcfi.f trnn t nt(tnry

ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282

Goregaon (Laboralory) Nagpur (Laboralory) Bengaluru (Laboratory) pune(Laboralory)
+91.22"29277322 | +91-8080928620 +91-7104 238074 +91-80-28364803/4 +91.20.25541721
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STRUCTWEL DESIGNERS & CONSULTANTS PW. LTD.
[,IATFRIAL TESTING LABORATORY

'STRUCTWEL' Plol 15, Sector 24, Turbhe, Navi Munbal - 400 705. csT N No : 27AAccs263BF1zG
Tel.:+9122 68541010 cN U74r0Mrie73Prc0203,l3^.

tllICtll,qtntt' (l lttl I tttL:lrtl\

ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC . 5282
TEST REPORT

Nagpur (Laboralory)
+91.7104' 238074

TESTREPORTNO. & DATE

L Nane & Addre$ ofcusloner

4 Locrtion of test lerfomance

iii)Daleof@dpt

6. Test nelhod followed, if dy

:R&D/LAB/SrtN/2022-23|SAN0659322/00490
ULR No. : TC528223000005814F
12t04t2023

il,ts. P.N- Shidhorc Civil EnginecN (lndia) rrivale Lihited.
PEbhaka! Apt., "B Wing, 3rd noor, Caondevi Cbowk,

:Soil, watft md R@* sdples for lab. testins for the work of CEorccnn'cal Invesrigarion
ror DMIDC-Disni Port hdustrial AE!, Indapur

iPNs/SlrDcrwct22 Dtd. 25.03.2023

)25/43D023
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E
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6
.9
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E
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I
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E

E
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NOTE :

-Ch$'fic{ionshrllbc uscd for lcdibilirysrudicr & prclihin.ry dcsigs only.

- This rcs rcpon rcfcd only ro rhc sanplc submitlcd lor tciir8.
- This tn rcp.n isnlid rl rhc ii'nc orsdunds rhc condirions sFclficd hcr.ir.
- This rcs epon may nor bc rcprodu.cd in p.d, wirhour rhc pcmksion of rhk labonrory.

Any.orcclioninvalidrrcsrhhrnrcpon.
!- D.t! orcildcd bv Cusondw

Chafrad By
SsT^tr^o4nhRlFdflr244|R@debP['ftq!s^N6'',

to3tl03D023

**+**End of RePort*****

Goregaon {Laboratory)
+91-22-29277322 | +91.8080928620

Bengaluru (Laboralory)
+91-80-28364803/4

Pune (Laboratory)
+91!20-25541721
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STRUCTWEL DESIGNERS & CONSULTANTS PVT. LTD.
MAIERIAL TESTING LABORATORY

'STRUCTWEL Plot 1 5, Seclor 24,Iudhe, Nav Mumbai - 400 705. GsT N No : 27AAccs263aF 1zc
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ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282

TEST REPORT
cmnrun,on w;,sroor

REPORT NO. & DATE

A6EIOFI

TEST REPORT NO. & DATE

I Naure & Address ofCustoner

2. Pfojcct / Sile

3. Custoner's Rcfcrence
4. Location ofperfomance oftcst
5. Sample

i) Description
jD Quantity
iii) Date ofreceipt
iv) Condnion

6. Test mcthod followcd
7. Datc ofTesting

0659322/00811
ULR No, : TC528223000006135F
11/04t2023

:M/S.P.N. Shidhore Civil Engineers (India) privatc Limired.
P.abhakar Apt., "B" wing,3rd floor, caondcviChowk,
Kalr€n (w) - 421301.

Soil, Waler and Rock samples for lab. testing for the work of
GEotechnical lnvestigarion for DMIDC,Dighi port Industrial Area, tndapur
PNs/Structwel/22 Dtd. 25.03.2023

iCoDstruction Water
i0l No.
'125/03/2023

iMentioned Below
',t t/04/2023
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NOTE :
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- Anyco cction inqlidates tbis tcsi !epor1_
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Chcc*ed by
str.hirrNrlA!/rEh Repod402r-14/Te$ Repoir\ibl/ch.Av,rd/sAN0659322

***** End of Reporl ****,r

coregaon (Labolatory)
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Nagpur {Laboratory)
+91-7104238074

Bengaluru (Labolatory)
+91-80-28364803/4
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Pune (Laboratory)
+91-20-25541721
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STRUCTWEL DESIGNERS & CONSULTANTS PVT. LTD.
MATERIAL TESTING LABORATORY

'STRUCTWEr Pol i5,Secior24,T!rbhe,Nav l\4umbai - 400 705. GsTrNNo :27Mccs263aF1zc
Tel.:+91-22-68541010 c N:U74210MHJs73Prc020343..

t tttt:ttttltll\-L' U lllt I ttlt'lnt\

ISO/IEC 17025 Accrediled Laboratory by NABL Vide Cedificate Number TC - 5282

TEST REPORT

Goregaon lLaboratory)
+91 -22-2927 7322 I +91-8084928620

Nagpur (Laboralory)
+91-7104 238074

AGEIOFI

Bengaluru (Laboraloryl
+91-80-28364803/4

Pune(Laboratory)
+91-24-25541721

sTRUCrwErrNM/rAerlV/CHUTR/Co'srucrion Wsr./00r

T REPORT NO. & DATE R&D/LAB/SAN'IEST REPORT NO. & DATE

l. Name & Addrcss ofCustom€r

2. Projecl / Silc

3. Cusioner's Rcfcrence
4. Location of performancc oftest

5. Sample

i) Dcsciption
ii) Quanlily

iii) Date ofreceipt
iv) Condition

6. Tesl melhod followed
7. Datc ofTcsling

0659322/007 66
ULR No. : TC528223000006090F
17t04/2023

iM/S.P.N. Shidhorc Civil Engineers (India) private Limitcd.
Prabhaka.Apt., "B" Wins, 3rd floor, caondcvi Chowk,
Kal)"n (w) - 421301.

Soil, Water and Rocksamples for lab. testing for the work of
GEot€chnical lnvestigation for DMIDC-Dighi Port IndDstial Area, Indapxr
PNs/Structwel722 Dtd. 25.03.2023
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NOTE :
lhis test rpori rcfcrs only ro the samplc subnitted for tesring.

- This tcsr repoil is valid ai rhc iime of and u.der thc condirions specifi€d herein.
Thn test report may not be reproduccd in pan, withour th€ pomission of this laboraiory.
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***** End of Report ***,'.*
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CHEMICAL ANALYSIS OF CONSTRUCTION WATER
rk. : ItH,l]o.ll

Test Paramcter Test Method Folloly€d Results

Permissrble Limits
IS 456.2000 {RA 202l I

6:2:2:4 & Trble 4

pll IS 3025 (Pad ll):2022 7.4

IS3025i1988 Part 32
(RA20l9)

......(4lc-e.rle[!el.r,re I&44)
t4

Sulpiatcs as SOr (mg/ltr.) IS 3025 ?an 24lsec l) : 2022
(Gawmenic Merhod) t4 400 Max.

volarilc (Orsanic ) Residue (ms/h..) 1S 3025 (Pad l8):2022 200 Max.

Fixed (Inoreanic) Residue (ns/ltr.) IS 3025 (Part 18):2022 3000 Max.

Total Suspcndcd Maner (ns/ltr.) IS 1025 (Pan l7):2022 2000 Max.
Toral Alkalinity (To neufalize I00 mlwarer
sample,0.02 N,ll:SOa required) nn

IS 456:2000 (RA 2021),
25 M^x-

Ioral Ilardnc$ as CaCO3 nyl- IS3025:2009 Part2l
(RA20l9l (EDTA ncrhod)

Acidity (To.eut.alizc 100 mlwater sdnplc,
).02 N, NaOH rcquired) nL

lS 456:2000 (RA 2021),
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