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Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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

Borehole Location Plan
Geotechnical Investigation for OMIDC-Dighi Port Industrial Area

Legend
& Borehole

-

B3-1
Bridge 3

B3-2

Google Eart
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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;

Laver 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/cm?to 640kg/cm?. The lower boundary of this layer was
encountered at depths of 2.20m to 3.00m below ground surface.

Laver 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/cm? to 840kg/cm?2. 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/m?2.
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/cm? to 640kg/cm?.

As per minimum compressive strength 510kg/cm? 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 15456-2000, 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
-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/m? (Annexure, Laboratory Test

Result)

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

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

. . .. _ . P. N. Shidh
Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial Givil Engineer; (I)o:,st_ Ltd.

Area. Kalyan(W).0251-2206495.

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
SPT Record Sl. No. of
S I S | Ci
From (M) | To (M) Dear:;]p(:/l) Description of Strata Symbol R:;n:\)loe core Rcv?r?‘y) R.Q.D. Remarks
P 0-150 | 150-300 | 300-450 | 450-600 N " | recovery v
0.00 0.00 - 0.50|BROWNISH MURUM, COBBLES, |& #3 — DS-1
£ |
PEBBLES [Tk
nD PE(
0.50 2w
0.50 0.50 - 1.20|REDDISH HYDROTHER MAL 1703 0.50 71.00 49.00
WEATHERED BASALT
1.20-2.20 4706 0.68 68.00 23.00
2.20
2.20 2.20 - 3.50{GRAY JOINTED BASALT 77016 1.12 86.00 54.00 |Inclined and verticle veins
B.50 - 5.00 177021 1.20 80.00 72.00
5.00 - 6.10 227027 0.95 86.00 62.00
6.10-7.20 28TO 34 1.01 92.00 47.00
7.20
Bore Hole Terminated at : 7.20
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




Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.

Kalyan(W).0251-2206495.

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
SPT Record Sl. No. of
S I S | Ci
From (M) | To (M) Dear:;]p(:/l) Description of Strata Symbol R:;n:\)loe core Rcv?r?‘y) R.Q.D. Remarks
P 0-150 | 150-300 | 300-450 | 450-600 N "7 | recovery v
0.00 0.00 - 1.50|BROWNISH MURUM, COBBLES, |& '% ET‘ DS-1
PEBBLES [Tk
nD PE(
o g
& |
f-tl~F
nD PIj
oW
k|
[P =EE
Lby
>
1.50-2.10 o s,a.:l;,?; 6 10 16 30 26 SPT-1
nD PE(
o g
7 ol
2.10 =3
2.10 2.10 - 3.00|REDDISH HYDROTHER MAL 1705 0.61 68.00 41.00
WEATHERED BASALT
3.00
3.00 3.00 - 4.50/REDDISH HYDROTHER MAL 6TO 10 1.36 91.00 80.00
ALTERED BASALT
.50 - 6.00 11TO 15 1.20 81.00 50.00
6.00-7.20 16 TO 19 1.19 99.00 97.00
7.20-8.10 20TO 22 0.85 94.00 92.00
8.10
Bore Hole Terminated at : 8.10

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 S.P.T.: 1

No.

of UDS.: 0

No. of Water Sample : 0

No. of Vane Test : 0
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STRUCTWEL DESIGNERS & CONSULTANTS PVT. LTD.

‘STRUCTWEL' Plot 15, Sector 24, Turbhe, Navi Mumbai - 400 705.

Tel. : +91-22-68541010
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GSTIN NO. : 27TAACCS2638F 12G
CIN : U74210MH1978PTC020348

lab@structwel.com
www.structwel.com
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ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282

TEST REPORT

STRUCTWEL/Level/IV/ PHY/TR/Soil/061

PAGE 2 OF 2

Rev No - 03 |

Dtd 30/08/2022

Discipline: Mechanical

1 Group: Soil and Rock

TEST REPORT NO. & DATE

1. Name & Address of Client

ULR No. :TC528223000007549F
17/05/2023

R&D/LAB/SAN/2023-24/SAN0032323/02225

;M/S. P.N. Shidhore Civil Engincers (India) Private Limited.

2. Project / Site

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

Kalyan (W) - 421301,

{Soil, Water and Rock samples for lab. testing for the work of Geotechnical
Investigation for DMIDC-Dight Port Industrial Area, Indapur

Ref. No./ID. Mark/B.H. No.:| IS CODE FOLLOWED Bridge B3-1 Bridge B3-2
Sample No. : — DS-1 DS-1 - .
Depth, m : = 0.00 to (.50 0.00 to 1.50 - --
Description : Sandy Clay Sandy Clay - -
Atterberg Liguid Limit 51 75 - N = .
Limits Plastic Limit IS 2720-Part 5 13 33 - | =
Plasticity Index 38 42 - N =
ShrinkageLim. IS 2720-Part 6 s = = = - -
% Grain size Clay + Silt 33 31 - -
by Sieve & Sand 1S 2720-Part 4 84 64 - -
Hydrometer Gravel 10 32 - -
Shear Strength : Test Code Triaxial Test (TUU) - = = S
Triaxial / Unconfined Coheston,kg/em® [S 2720 Part-11 = - - =
compression, Direct Angle Direct Shear Test == - = =
Bulk (DUU, DCU &
Density, Tim’ DCD) = = =8 N
Water Content, s 1S 2720 Part-13
Unconfined qu(kg/om®) : = =
compression test iShear Strength| IS 2720 Part-10
(kg/em’) ) E ]
Pressure i .
Consolidation Range. T/m’ 5-10 10-20. - - |s-10l10-20 - - |s-10l10-200 - | - |5-1010-20 -
—— 152720 Part-15 v
Test My, m*/Tx10™ | - - - - - - = =] = - - - - - = -
Cv,m%yr x107 - - - - = 2 || = - = || = - - - =1
mural Moisture Content % 1S 2720 Part-1 - = o -
Specific gravity 1S 2720 Part-3 2.71 2.68 — -
R Max dry Light Compaction
Compaction density, e’ 15 2720 Part 7 - = = =
. Optimum Heavy Compaction
flcawy Compacton Moist.Cont. % 'S 2720 Part8 - i - =
California Soaked % . — = =
Bearing Ratio Unsoaked % 18 2720 Part-16 — - - ==
*»Cocfficient of Uniformity (Cu) IS 1498 - — - =
**Coefficient of Curvature (Cc) -- — - -
Free Swell Index (%) 1S 2720 Part-40 — - - -
Swelling Pressure ]kp!cm:) IS 2720 Part-41 — = P -

Triaxial Compression

TUU : Unconsolidated Undrained

Direct Shear

Consolidation Test
My : Cocfficient of volume

Goregaon (Laboratory)
+91-22-29277322 / 8080928620

Unconfined Compression

UCU : Undisturbed
“C

UCR : Remoulded
“hecked By

DUD : Unconsolidated Drained
DUU : Unconsolidated Undrained decrease
DCU : Consolidated Undrained Cv : Coefficient of consolidation
DCD : Consolidated Drained ¢
Vi
Nodal

SST/N/LAB/Tech Report/2022-23/turbhc/test report/NABL/Phy/Soil/SAN032323

ok Kk ok kK

Bengaluru {Laboratory)
+91-80-28364803/4

End of Report

Nagpur (Laboratory)
+91-7104 238074

Aut horised Signafory

FERERKKX

Pune (Laboratory)
+91-20-26861818

e Hologram authenticates report e Hologram authenticates report e Hologram authenticates report e Hologram authenticates report

Hyderabad (Laboratory)
+91-6300689839



MATERI!AL TESTING LABORATORY

STRUCTWEL DESIGNERS & CONSULTANTS PVT. LTD.

*STRUCTWEL Plot 15, Sector 24, Turbhe, Navi Mumbai - 400 705, GSTIN NO. : 27AACCS2638F12G lab@structwel.com
Tel. : +91-22-68541010 CIN : U74210MH1978PTC020348 www.structwel.com

“Iutelligence with Integrity”

ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282
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MATERIAL TESTING LABORATORY

STRUCTWEL DESIGNERS & CONSULTANTS PVT. LTD.

‘STRUCTWEL' Plot 15, Sector 24, Turbhe, Navi Mumbai - 400 705. GSTIN NO. : 27AACCS2638F12G lab@structwel.com

Tel. : +91-22-68541010

“Inte

CIN : U74210MH1978PTC020348 www.structwel.com

fligence with Integrity”

ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282

M/s. P.N. Shidhore Civil Engineers {India) Private Limited.

Goregaon (Laboratory)
+91-22-29277322 / 8080928620

Customer

GRAIN SIZE ANALYSIS BY

Soil, Water and Rock samples for lab. testing for the work of Geotechnical
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MATERIAL TESTING LABORATORY

STRUCTWEL DESIGNERS & CONSULTANTS PVT. LTD.

‘STRUCTWEL' Plot 15, Sector 24, Turbhe, Navi Mumbai - 400 705. GSTIN NO. : 27AACCS2638F12G lab@structwel.com
Tel. : +91-22-68541010 CIN : U74210MH1978PTC020348 www.structwel.com

“Intelligence with Integrity”

ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282

TEST REPORT
STRUCTWELSMILeval [VPHY I TR/Rock /159 PAGE 1 OF 1
Rev. No_ 03 | Rev. Date- 30182022
Discipline: Mechanieal lGrnnp: Soil and Rock
TEST REPORT NO. & DATE R&D/LAB/SAN/2023-24/SAN0032323/02234
ULR No. :TC528223000007558F
17/05/2023
1. Name & Address of Customer giM/s. P.N. Shidhore Civil Engineers (India) Private Limited.
Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk,
Kalyan (W) - 421301.

Pt

NOTE:
--Classification shall be used for feasibility studics & preliminary designs only.
-- Thus 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

*— Data_provided by Customer Vikra
é‘ﬁ)} Nodal

Checked By Aup
SST/N/LAB/Tech Report/2023-24/Tes| Report/Nabl/Phy/Rock/SAN0032323

it¥ Manage
2d Signat ory

*****End Of Report*****

i
o]
a
()
[
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/Slructwe]/22 Dtd. 21.04.2023 -g
4. Location of test Performance {At Laboratory 2
5. Samplc =
i) Description ‘Rock Z
ii) Quantity :04 Nos ®
iii) Datc of receipt :21/04/2023 o
iii) Condition  Acceptable 2
6. Test method followed iAs Mentoned Below. I
7 Date of Testing From 123/04/2023 to 28/04/2023 °
TEST REPORT v
o]
SR ID. Mark i Depth Dia Area Length Dry Load | Compressive Compressive SP Porosity] Water | Hardness %
No Density strength strength Gravity Absor- | by Moh's -
corrected ption scale 3
mir mm. mm’ mm kg/m’ N N/ mm’ forl/D- N /mm* % % §
(18:13030): (1S:9143): (IS 1122): . . 1S 13630 z
Test Method Followed 1991 1979 1974 (Is(ll‘?:;%)zi)g 91 (Part 13): g
(RA 2021) (RA 2021) (RA 2017) 2019 =
©
1 BH No B3-1 1.50 54.20 | 2306.05 | 108.20 - 147800 64 64 - 0012 | 047 - £
( Picce No. §) ©
[
o/ BH No B3-1 240 5452 233336 | 11064 - 195400 84 84 - 0012 0.43 - 8”
( Piece No 9) S
3 BH No B3-2 2.50 5430 231456 | 113.10 - 125400 54 55 - 0.011 045 - I
( PieceNo. 5) [
4 BH. No B3-5 350 5470) 234879 | 111.70 - 120900 51 52 - 0011 051 - +
( Piece No 6 ) | 8_
Parameters [or Classification as per Strength of Intact Rock Material as per [S 13365 1998 Part 1(RA 2021) o
trength
Sr. No Classification Compy.S rezn;, g
(N/mm”) =
1 Exceptionally Strong > 250 8
2 Very Strong, 100-250 t
3 Strong 50-100 g
4 Average 25-50 5
5 Weak 10-25 @
6 Very Weak 2-10 £
7 Extremely Weak <2 o
o
o
(o]
I
[ ]
T
[o]
Q.
e
»
[0}
-
[
=
=
=
]
£
pr=]
=
©
E
©
[
(o]
o
o]
I
[ J

Goregaon (Laboratory) Bengaluru (Laboratory) Nagpur {Laboratory) Pune (Laboratory) Hyderabad (Laboratory)
+91-22-29277322 / 8080928620 +91-80-28364803/4 +91-7104 238074 +91-20-26861818 +91-6300689839



TEST REPORT

STRUCTWEL/NM/Level/IV/CHE/TR/Construction Water/001 PAGE10F1
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

iM/s.P.N. Shidhore Civil Engineers (India) Private Limited.
Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk,

Kalyan (W) - 421301.

Soil, Water and Rock samples for lab. testing for the work of

GEotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur
PNS/Structwel/22 Dtd. 21.04.2023

:At Laboratory

1. Name & Address of Customer

2. Project / Site

3. Customer's Reference
4. Location of performance of test

5. Sample STRUCTWEL

i) Description iConstruction Water Provisional Report

ii) Quantity :01 No. For information only
iii) Date of receipt 121/04/2023
iv) Condition 1Acceptable

6. Test method followed :Mentioned Below

7. Date of Testing 126/04/2023

CHEMICAL ANALYSIS OF CONSTRUCTION WATER
*|D Mark. : Bridge No. B3-1

Permissible Limits
n ’ | IS 456 : 2000 (RA 2021)
Test Parameter Test Method Followed | Results Mixing and Curing | Ground Clause
Clause 5:4 Table1 | 8:2:2:4 & Table 4
pH IS 3025 (Part 11) : 2022 7.30 Not less than 6 From6to 9
T s 3025:1988 Part 32 || 2000Max. | T
Chlorides (mg/Itr) (RA 2019) 13 (Plain Concrete) 500 --
____________________________________________________ (Argentometric Method) | | (Reinforced Concrete) | ..
IS 3025 Part 24/Sec 1) : 2022
Sulphat SO /ltr.
ulphates as SO;  (mg/ltr.) (Gravemetric Method) 12 400 Max Refer Table 4

Volatile (Organic ) Residue (mg/Itr.) IS 3025 (Part 18) : 2022 -- 200 Max --
Fixed (Inorganic) Residue (mg/Itr.) IS 3025 (Part 18) : 2022 -- 3000 Max --
Total Suspended Matter (mg/Itr.) IS 3025 (Part 17) : 2022 -- 2000 Max --
Total Alkalinity (To neutralize 100 ml water IS 456:2000 (RA 2021), 25 M
sample, 0.02 N, H,SO, required) mL (Indicator Method) - & N
Total Hardness as CaCO3 mg/L IS 3025:2009 Part 21 - - -
__________________________________________________ (RA2019) (EDTAmethod) |
Acidity (To neutralize 100 ml water sample, IS 456:2000 (RA 2021), 5 Max __
0.02 N, NaOH required) mL (Indicator Method) -

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
Nodal Quality Manager
Aut horised Signat ory

Manager - Chemical

Check ed by
Suchita/N/LAB/Tech Report/2023-24/Test Report/Nabl/Che/Water/SAN0032323
**x*x* End of Report *****
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Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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.

eqgis
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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

Borehole Location Plan Legend
|| Geatechnical Investigation for DMIDC-Dighi Part Industrial Area ¥ Borehole

Bridge 7
B7-2 & &
B7-1

A
N
| 100m |

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;

Laver 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

f“‘*\‘ "
(2)egis 4
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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.

Laver 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/cm?to 1390kg/cm?. The lower boundary of this layer was
encountered at depths of 3.00m to 4.00m below ground surface.

Laver 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/cm? to 1160kg/cm?2. 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.

eqgis
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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/m?2.
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/cm?to 1390kg/cm?.

As per minimum compressive strength 800kg/cm? 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/m?2. 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).

eqgis
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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 15456-2000, 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

eqgis
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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/m? (Annexure, Laboratory Test

Result)

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

Restricted to 100 t/m2.

eqgis
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TEST REPORT

PAGE2 OF 2

STRUCTWEL/Level/1V/ PHY/TR/Soil/061
Rev No - 03 Dtd. 30/08/2022
Discipline: Mechanical Group: Soil and Rock

TEST REPORT NO. & DATE

R&D/LAB/SAN/2023-24/SAN0022023/02222

ULR No. :TC528223000007546F

17/05/2023

EM/s. P.N. Shidhore Civil Engineers (India) Private Limited.
Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk,
Kalyan (W) - 421301.

1. Name & Address of Client

{Soil, Water and Rock samples for lab. testing for the work of Geotechnical

2. Project / Site _
Investigation for DMIDC-Dighi Port Industrial Area, Indapur

Triaxial Compression Direct Shear Consolidation Test

T
o
o
o
0
2
[0
L
©
©
£
>
®
Ref. No./ID. Mark/B.H. No.:| IS CODE FOLLOWED Bridge B7-1 Bridge B7-2 - E
Sample No. : i DS§-1 DS§-1 -- - S
Depth, m : — 0.00 to 0.60m 0.00 to 1.0m -- - 3?
Description : Silty Sand Silty Sand - -
[ ]
Atterberg Liquid Limit 56 s 51 == . - g
Limits Plastic Limit IS 2720-Part 5 27 31 e cad). e %
Plasticity Index il 29 20 - | - @
ShrinkageLim. IS 2720-Part 6 - - - = %
% Grain size Clay + Silt 22 15 -- - f_,—’
by Sieve & Sand IS 2720-Part 4 58 73 - - S
Hydrometer Gravel 21 11 — ~ ]
Shear Strength ; Test Code Triaxial Test (TUU) = = - [ s | g
Triaxial / Unconfined Cohesion,kg/cm’ IS 2720 Part-11 = = - = ®
compression, Direct Angle Direct Shear Test . = o i e 87
‘Bulk (DUU, DCU & °
Density, Tim” DCD) = | == ki I
Water Content,% IS 2720 Part-13 b
Unconfined qu (kg/em”) [ = | = ol | | = E
compression test Shear Strength| 1S 2720 Part-10 | i | 8
(kg/cm®) = g | || =
Pressure [ | [ 3
c lidati R T/’ 5-10(10-20 - - 5-10|10-2(l - =-|s5-1010-20 - | -|5-10110-200 - - ©
ange |
-onselication SRS TR 152720 Part-15 2
I'est My, m7/Tx10 - R = = E = =] = s = ) =l B = =] = %
Cv,m?lyr x107 - - - = | = E = ) =] = =) =l=] = o || <
Natural Moisture Content % IS 2720 Part-1 - - - - (ZU,
Specific gravity IS 2720 Part-3 2.65 2.67 o -~ £
c g ﬂMax dry Light Compaction _ e == g
ompaction ;density, y(;mJ IS 2720 Part-7 —g
Heavy Comoaction :Optimum Heavy Compaction B B = . T
e Moist-Cont.% | IS 2720 Part-8 o
California iSoaked % - - o -
IS 2720 Part-16
Bearing Ratio . Unsoaked % 2 = = - = §
ok H H H S . e -—
Cocfﬁc!ent of Uniformity (Cu) 1S 1498 o
**Cocfficient of Curvature (Ce) - - o= = »
Free Swell Index (%) IS 2720 Part-40 . = e i %
Swelling Pressure (kg/cmzl 1S 2720 Part-41 == — = £+ _g
c
)
TUU : Unconsolidated Undrained DUD : Unconsolidated Drained My : Coefficient of volume <
Unconfined Compression DUU : Unconsolidated Undrained decrease (:u,
UCU : Undisturbed DCU : Consolidated Undrained Cv : Coefficient of consolidation £
UCR : Remoulded DCD : Consolidated Drained o
Vik 8’
©
Nodal £
°

Cifecked By

SST/N/LAB/Tech Report/2022-23/turbhe/test report/NABL/Phy/Soil/SAN022023

End of Report

Aurhorised Signafory

T TY X2 ITTTTY

Hyderabad (Laboratory)
+91-6300689839

Pune (Laboratory)
+91-20-26861818

Goregaon (Laboratory)
+91-22-29277322 / 8080928620

Bengaluru (Laboratory)
+91-80-28364803/4

Nagpur (Laboratory)
+91-7104 238074



Report Sheet
P. N. Shidhore

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial Civil Engineers (1) Put. Ltd.
Area. Kalyan(W).0251-2206495.

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
SPT Record Sl. No. of
S I S | Ci
From (M) | To (M) Dear:;]p(:/l) Description of Strata Symbol R:;n:\)loe core Rcv?r?‘y) R.Q.D. Remarks
P 0-150 | 150-300 | 300-450 | 450-600 N " | recovery v
0.00 0.00 - 0.60[BROWNISH MURUM, PEBBELS, |& #3 — DS-1
£ |
COBBLES Aoy
nD PE(
o g
L =158
0.60 - 1.60 @ s s 1707 0.61 61.00 13.00
[
a [
oW
k|
[P =EE
Lby
>
1.60 “e Y
1.60 1.60 - 3.00| GRAY MODERETALY 8T013 0.88 63.00 23.00
WEATHERED ROCK
3.00
3.00 3.00 - 4.50/GRAY JOINTED BASALT 14TO 20 1.43 95.00 84.00 |Inlined and verticle veins
.50 - 5.90 217022 1.15 82.00 56.00
5.90 - 7.20 237024 1.10 85.00 78.00
7.20 - 8.00 25T0 29 0.72 90.00 40.00
8.00
Bore Hole Terminated at : 8.00
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




Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.

Kalyan(W).0251-2206495.

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
SPT Record Sl. No. of
S I S | Ci
From (M) | To (M) Dear:;]p(:/l) Description of Strata Symbol R:;n:\)loe core Rcv?r?‘y) R.Q.D. Remarks
P 0-150 | 150-300 | 300-450 | 450-600 N " | recovery v
0.00 0.00 - 1.00|BROWNISH MURUM, PEBBLES, |& '% ET‘ DS-1
COBBLES Aoy
nD PE(
o g
& |
f-tl~F
| Lolh
1.00 - 1.50 gL > 1705 0.20 40.00 0.00
k|
[P =EE
L -2 Ly
1.50-1.70 = '% E?‘ 13 51 0 0 51 SPT-1
.70 - 3.00 oo D 6TO 12 0.80 62.00 28.00
=3P
o [
LR R
£ |
-t~
nD PE(
LR R
£ i
f-tl~F
3.00 oL
3.00 3.00 - 4.00|GRAY MODERETALY 13TO 15 0.70 70.00 65.00
WEATHERED ROCK
4.00
4.00 #4.00 - 5.50|GRAY BASALT 16 TO 24 131 87.00 63.00 |Vertical vein present
5.50 - 7.00 25T0 29 1.24 83.00 65.00
7.00 - 8.00 30TO 37 0.92 92.00 26.00
8.00-9.00 38TO 42 0.89 89.00 62.00
9.00
Bore Hole Terminated at : 9.00

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 S.P.T.: 1

No.

of UDS.: 0

No. of Water Sample : 0

No. of Vane Test : 0
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Goregaon (Laboratory) Bengaluru (Laboratory) Nagpur (Laboratory) Pune (Laboratory) Hyderabad (Laboratory)

+91-22-29277322 / 8080928620 +91-80-28364803/4 +91-7104 238074 +91-20-26861818 +91-6300689839



MATERIAL TESTING LABORATORY

STRUCTWEL DESIGNERS & CONSULTANTS PVT. LTD.

‘STRUCTWEL’ Plot 15, Sector 24, Turbhe, Navi Mumbai - 400 705.

Tel. : +91-22-68541010

GSTIN NO. : 27AACCS2638F1Z2G
CIN : U74210MH1978PTC020348

“Intelligence with Integrity”

lab@structwel.com
www.structwel.com

ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282

Goregaon (Laboratory)
+91-22-29277322 / 8080928620

M/s. P.N. Shidhore Civil Engineers (India) Private Limited.

Customer

GRAIN SIZE ANALYSIS BY

Soil, Water and Rock samples for fab. testing for the work of
GEotechnical Investigation for DMIDC-Dighi Port Industrial

Hydromcter
ieve

0
I'S

s
S
—i
(@] —
R
o
S
o~
g.
g =
= O\
b
(=9
-5}
a
o
™~
o

). ;
GRAIN SIZE, mm

|
|
0.010

33
37
=X
g o
<
o)
[
g A
S =2
g uw»
- 0O
[=]
Q
* 8 =
m'g': o2
E«%
v
E a
oQ
& S £
a = S
S b
mE g & &
]
=
>
=
.
N

T
(] [l
\O wvy

70 -

DNISSVd ADVINIOUHAd

T
(=]
F

1
o
o

20 -

Bengaluru (Laboratory)
+91-80-28364803/4

Nagpur (Laboratory)
+91-7104 238074

e Hologram authenticates report e Hologram authenticates report e Hologram authenticates report e Hologram authenticates report

Pune (Laboratory) Hyderabad (Laboratory)
+91-20-26861818 +91-6300689839
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STRUCTWEL DESIGNERS & CONSULTANTS PVT. LTD.

‘STRUCTWEL' Plot 15, Sector 24, Turbhe, Navi Mumbai - 400 705. GSTIN NO. : 27AACCS2638F1ZG lab@structwel.com

Tel. : +91-22-68541010

CiN : U74210MH1978PTC020348 www.structwel.com
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ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282

STRUCTWEL/NM/Level/[V/PHY/TR/Rock/059 PAGE10OF 1
Rev No 05 Rev Date: 30/08/2022
Discipline: Mechanical Group: Soil and Rock l

TEST REPORT NO. & DATE

1. Name & Address of Customer

2. Project/ Site

3. Customer's Reference
4. Location of test Performance
5. Sample
i) Description

ii) Quantity

iii) Date of receipt

iii) Condition
6. Test method followed, if any
7. Date of Testing From

{R&D/LAB/SAN/2023-24/SAN0022023/02229

ULR No. : TC528223000007553F

17/05/2023
iM/s.P.N. Shidhore Civil Engincers (India) Private Limited.

Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk,
Kalyan (W) - 421301.

{Soil, Water and Rock samples for lab. testing for the work of

GEotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur

{PNS/Structwel/22, Dtd. 15/04/2023
| At Laboratory

iRock

:04 Nos.

£15/04/2023

{Acceptable

{As Mentoned Below.
118/04/2023 to 25/04/2023

Hologram authenticates report

TEST REPORT ' -
SR ID Mark Depth Dia. Area | Length Load | Compressive Compressive SP Porosity| Water | Hardness %
‘-NO Dry Density strength strength Gravity Absor- | by Moh's g
i corrected ption scale |G
i mtr mm mm’ mm kg/m’ N N/mm’ forL/D- N /mm” % % g
i m
{ (1S:13030): (1S:9143): (IS 1122): 1S 13630
. . . . f 3 . E
Test Method Followed 1991 1979 1974 (IS(;::;?Z:?M (Part13): j©
(RA 2021) (RA 2021) (RA 2017) 2019 2
1 BH No. B7-1 2.00 54.10| 2297.55 | 109.36 - 214000 93 93 - 0.014 | 048 - T
( Piece No 11) *
2 BH. No B7-1 3.30 54.16 | 2302.64 | 109.86 - 268000 116 117 -~ 0.015 | 052 - .
( Piece No 15) g
' 3 BH No. B7-2 3.00 54.56 | 2336.78 | 110.88 - 325100 139 140 - 0.015| 050 -
( Piece No. 13)
4 BH No B7-2 410 54.36| 2319.68 | 110.76 - 186700 80 81 - 0.016 | 0.54 -~
{ Piece No. 16)
Parameters [or Classification as per Strength of Intact Rock Material as per IS 13365:1998 Part 1(RA 2021) _u‘:'?
St N Classificati Comp. Strength £
r. No. assification (N/mm®) p
1 Exceptionally Strong > 250 g
2 Very Strong 100-250 )
3 Strong 50-100 <
4 Average 25-50 T
5 Weak 10-25 e
6 Very Weak 2-10 -
7 Extremely Weak <2 o
a
NOTE : o
* __Classification shall be used for feasibility studies & preliminary designs only. :.S
-~ This test report refers only to the sample submitted for testing. 4]
- This test report is valid at the time of and under the conditions specified herein. b=
-- This test report may not be reproduced in part, without the permission of this laboratory e
- Any correction invalidates this test report. 5
@©
“fiecked By Auz horised Signat bry %
;SST/N/LAB/Tech Report/2022-23/Test Report/Nabl/Phy/Rock/SAN0022023 ‘6)
o
**%%*Fnd of Report***** =
°
Goregaon (Laboratory) Bengaluru (Laboratory) Nagpur (Laboratory) Pune (Laboratory) Hyderabad (Laboratory)

+91-22-29277322 / 8080928620 +91-80-28364803/4 +91-7104 238074 +91-20-26861818

+91-6300689839



TEST REPORT

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

Rev. No. - 06

Dtd. 20/08/2022

Discipline: Chemical

Group: Water

TEST REPORT NO. & DATE

1. Name & Address of Customer

2. Project / Site

3. Customer's Reference
4. Location of performance of test
5. Sample

i) Description

PAGE 10F1

ULR No. : TC528223000007171F

09/05/2023

Kalyan (W) - 421301.

‘R&D/LAB/SAN/2023-24/SAN0022023/01847

iM/s.P.N. Shidhore Civil Engineers (India) Private Limited.
Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk,

Soil, Water and Rock samples for lab. testing for the work of
GEotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur

PNS/Structwel/22, Dtd. 15/04/2023

{At Laboratory

iConstruction Water

STRUCTWEL

Provisional Report

i) Quantity 101 No. For information only
iii) Date of receipt 115/04/2023
iv) Condition iAcceptable

6. Test method followed ‘Mentioned Below

7. Date of Testing 105/05/2023

CHEMICAL ANALYSIS OF CONSTRUCTION WATER

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

Permissible Limits
IS 456 : 2000 (RA 2021)
Test Parameter Test Method Followed | Results — -
Mixing and Curing | Ground Clause
Clause 5:4 Table1 | 8:2:2:4 & Table 4
pH 1S 3025 (Part 11) : 2022 6.73 Not less than 6 From6to 9
"""""""""""""""""""""""""""""""" i$3025:1988 Part32 | 2000 Max, | T
Chlorides (mg/Itr) (RA 2019) 15 (Plain Concrete) 500 --
___________________________________________________ (Argentometric Method) | | (Reinforced Concrete) | ...
IS 3025 Part 24/Sec 1) : 2022
Sulphates as SO; (mg/Itr. .
p 3 (mg/ltr.) (Gravemetric Method) 12 400 Max Refer Table 4

Volatile (Organic ) Residue (mg/ltr.) 1S 3025 (Part 18) : 2022 -- 200 Max. -
Fixed (Inorganic) Residue (mg/ltr.) 1S 3025 (Part 18) : 2022 - 3000 Max --
Total Suspended Matter (mg/Itr.) 1S 3025 (Part 17) : 2022 -- 2000 Max --
Total Alkalinity (To neutralize 100 ml water 1S 456:2000 (RA 2021), 25 Max
sample, 0.02 N, H,S0, required) mL (Indicator Method) - 2
''''''''''''''''''''''''''''''''''''' i§73025:2000 Part 21| T
T e e O ] (RA2019) EDTAmethod) | 7L 7| T
Acidity (To neutralize 100 ml water sample, 1S 456:2000 (RA 2021), 5 Max
0.02 N, NaOH required) mL (Indicator Method) -

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
Nodal Quality Manager
Aut horised Signat ory

Manager - Chemical
Check ed by

SST/N/LAB/Tech Report/2023-24/Test Report/Nabl/Che/Water/SAN0022023
*kkkk End Of Report *kkkk



TEST REPORT

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

Rev. No. - 06

Dtd. 20/08/2022

Discipline: Chemical

Group: Water

TEST REPORT NO. & DATE

1. Name & Address of Customer

2. Project / Site

3. Customer's Reference
4. Location of performance of test
5. Sample

i) Description

PAGE 10F1

ULR No. : TC528223000007172F

09/05/2023

Kalyan (W) - 421301.

‘R&D/LAB/SAN/2023-24/SAN0022023/01848

iM/s.P.N. Shidhore Civil Engineers (India) Private Limited.
Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk,

Soil, Water and Rock samples for lab. testing for the work of
GEotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur

PNS/Structwel/22, Dtd. 15/04/2023

{At Laboratory

iConstruction Water

STRUCTWEL

Provisional Report

i) Quantity 101 No. For information only
iii) Date of receipt 115/04/2023
iv) Condition iAcceptable

6. Test method followed ‘Mentioned Below

7. Date of Testing 105/05/2023

CHEMICAL ANALYSIS OF CONSTRUCTION WATER

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

Permissible Limits
IS 456 : 2000 (RA 2021)
Test Parameter Test Method Followed | Results — -
Mixing and Curing | Ground Clause
Clause 5:4 Table1 | 8:2:2:4 & Table 4
pH 1S 3025 (Part 11) : 2022 7.48 Not less than 6 From6to 9
"""""""""""""""""""""""""""""""" i$3025:1988 Part32 | 2000 Max, | T
Chlorides (mg/Itr) (RA 2019) 12 (Plain Concrete) 500 --
___________________________________________________ (Argentometric Method) | | (Reinforced Concrete) | ...
IS 3025 Part 24/Sec 1) : 2022
Sulphates as SO; (mg/Itr. .
p 3 (mg/ltr.) (Gravemetric Method) 13 400 Max Refer Table 4

Volatile (Organic ) Residue (mg/ltr.) 1S 3025 (Part 18) : 2022 -- 200 Max. -
Fixed (Inorganic) Residue (mg/ltr.) 1S 3025 (Part 18) : 2022 - 3000 Max --
Total Suspended Matter (mg/Itr.) 1S 3025 (Part 17) : 2022 -- 2000 Max --
Total Alkalinity (To neutralize 100 ml water 1S 456:2000 (RA 2021), 25 Max
sample, 0.02 N, H,S0, required) mL (Indicator Method) - 2
''''''''''''''''''''''''''''''''''''' i§73025:2000 Part 21| T
T e e O ] (RA2019) EDTAmethod) | 7L 7| T
Acidity (To neutralize 100 ml water sample, 1S 456:2000 (RA 2021), 5 Max
0.02 N, NaOH required) mL (Indicator Method) -

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
Nodal Quality Manager
Aut horised Signat ory

Manager - Chemical
Check ed by

SST/N/LAB/Tech Report/2023-24/Test Report/Nabl/Che/Water/SAN0022023
*kkkk End Of Report *kkkk
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Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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.

eqgis



Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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

o

Borehole Location Plan N o0 N : 4;'? Legend
Geotechnical Investigation for DMIDC-Dighi Port Industrial Area By - o frgem ¥ Borehole
ga Y

Google Earth

g 100 m

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;

Laver I: Residual Soil

(@)egis .



Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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/cm?to 1270kg/cm?. The lower boundary of this layer was
encountered at depths of 4.25m to 4.50m below ground surface.

Laver 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/cm? to 850kg/cm?2. 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.

eqgis



Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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/m?2.
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/cm?to 1270kg/cm?.

As per minimum compressive strength 720kg/cm? 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/m?2. 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).

eqgis
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DMIDC-Dighi Port Industrial Area

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 15456-2000, 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

eqgis
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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/m? (Annexure, Laboratory Test

Result)

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

Restricted to 100 t/m2.

eqgis
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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) 1IS: 6403:1981, Code of Practice for Design and Construction of Shallow
Foundations on Soils.

3) 1S:12070: 1987, Code of Practice for Design and Construction of Shallow
Foundations on Rocks. (Clause 6.2, pg. 7)
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APPENDIX II
BORELOGS AND LAB TEST REPORTS
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Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.
Kalyan(W).0251-2206495.

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
SPT Record Sl. No. of
S I S | Ci
From (M) | To (M) Dear:;]p(:/l) Description of Strata Symbol R:;n:\)loe core Rcv?r?‘y) R.Q.D. Remarks
P 0-150 | 150-300 | 300-450 | 450-600 N " | recovery v
0.00 0.00 - 1.50|BROWNISH MURUM, PEBBLES, |& '% RT‘ DS-1
COBBLES [Tk
nD PE(
o g
& |
f-tl~F
nD PI]
oW
k|
a2 5
L -
1.50 - 2.00 ; 1703 0.08 5.00 0.00
w7
& |
==
L GD [
2.00 - 2.50 o o 4708 0.20 40.00 0.00
LR R
£ |
-t~
L o 2
2.50 - 3.50 [ [w 9T013 0.48 48.00 20.00
o g
& |
f-tl~F
nD PI]
>
3.50 “e Y
3.50 3.50 - 4.50BROWNISH GREY M ODERATELY 147019 0.47 47.00 0.00
WEATHERED ROCK
4.50
4.50 #.50 - 6.00|GREY BASALT 20TO 23 1.50 100.00 93.00 |Inclined and vertical veins
6.00 - 7.50 2470 30 1.48 98.00 84.00
7.50 - 8.50 317042 0.99 99.00 25.00
8.50 - 9.50 4370 51 0.97 97.00 60.00
9.50
Bore Hole Terminated at : 9.50

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 S.P.T.: 0

No.of U.D.S.: 0

No. of Water Sample : 0

No. of Vane Test : 0




Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.
Kalyan(W).0251-2206495.

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
SPT Record Sl. No. of
S I S | Ci
From (M) | To (M) Dear:;]p(:/l) Description of Strata Symbol R:;n:\)loe core Rcv?r?‘y) R.Q.D. Remarks
P 0-150 | 150-300 | 300-450 | 450-600 " | recovery v
0.00 0.00 - 1.40|BROWNISH MURUM, PEBBLES, |& '% l?‘ 1703 0.30 21.00 12.00
COBBLES Aoy
nD PE(
o g
& |
f-tl~F
nD PIj
oW
k|
L =t~
1.40 - 2.00 .,D [PU 4707 0.20 33.00 0.00
>
& |
==
L GD [
2.00 - 3.00 o o 87011 0.30 30.00 12.00
LR R
£ |
-t~
nD PE(
o g
7 ol
3.00 =3
3.00 3.00 - 4.25BROWNISH GREY M ODERATELY 12TO 15 0.50 31.00 16.00
WEATHERED ROCK
4.25
4.25 #.25 - 5.75/GREY BASALT 16 TO 22 1.50 100.00 93.00 |Vertical and inclined veins
.75 - 7.25 23T0 28 1.30 86.00 84.00
7.25-8.75 29TO 35 1.30 86.00 73.00
8.75 - 9.45 36TO 38 0.67 95.00 36.00
9.45
Bore Hole Terminated at : 9.45
| | |

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 S.P.T.: 0

No.of U.D.S.: 0

No. of Water Sample : 0

No. of Vane Test : 0




MATERIAL TESTING LABORATORY

STRUCTWEL DESIGNERS & CONSULTANTS PVT. LTD.
‘STRUCTWEL’ Plot 15, Sector 24, Turbhe, Navi Mumbai - 400 705. GSTIN NO. : 27AACCS2638F1ZG lab@structwel.com
Tel. : +91-22-68541010 CIN : U74210MH1978PTC020348 www.structwel.com

“furel Iig{:mvz Wil fategrity

ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282

TEST REPORT
l_ STRUCTWEL/Level/IV/ PHY/TR/Soil/061 PAGE 2 OF 2
Rev No - 03 Dtd 30/08/2022
Discipline: Mechanical Group: Soil and Rock
TEST REPORT NO. & DATE R&D/LAB/SAN/2023-24/SAN0022023/02224
ULR No. :TC528223000007548F ‘g
17/05/2023 %
1. Name & Address of Client _éM/s. P.N. Shidhore Civil Engineers (India) Private Limited. @
Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk, -?—-;
Kalyan (W) - 421301. 2
2. Project / Site iSoil, Water and Rock samples for lab. testing for the work of Geotechnical E’
Investigation for DMIDC-Dighi Port Industrial Area, Indapur %
E
Ref. No./ID. Mark/B.1. No.:| IS CODE FOLLOWED Bridge BS-1 Bridge B8-2 - = g
Sample No. : -- DS-1 DS-1 - - o
Depth. m : - 0.00 to 0.50m 0.00 to 0.55m S w £
Description : Silty Sand with Sandy Gravels - - o
= gravels
Atterberg Liquid Limit 27 57 -- - E
Limits Plastic Limit IS 2720-Parts | NP | 30 [ — & &
Plasticity Index = = 27 = B - 8
ShrinkageLim. IS 2720-Part 6 - = =z = =
% Grain size Clay + Silt 7 36.12 -- - ..E
by Sieve & Sand IS 2720-Part 4 61 38 -- i = o
Hydrometer Gravel 32 14 = = "g
Shear Strength : ‘Test Code Triaxial Test (TUU) == = S i £
Triaxial / Unconfined Cohesion,kpfem® IS 2720 Part-11 = it = e ©
compression, Direct Angle Direct Shear Test = = e = g’
Bulk (DUU, DCU & ] ~ f
Density, T/m’ DCD) = S .
Witer Content % IS 2720 Part-13
Unconfined qu (kgiem™) | ¢ = b = =G I = - 1C:>'
compression test Shear jSIn:ﬂgth IS 2720 Part-10 Cogi } i l ! B | 1 g
(hglem’) J Sl | | p
Pressure [ | [ 2
Consolidation Ranpe. T/m? 5-10/10-200 - - |5-10110-20 - | - [5-10{10-20 - | -|5-10 1020/ - @ - _g
= —-L—z — 1S 2720 Part-15 - - - b
Test My, m*Tx10 - - - - - - R = e - - |=| - - |- u @
|Cv,m’lyr x107 = || = - | - - e | = =] = - e |=] = | - (e R %
Natural Moisture Content % 1S 2720 Part-1 s = = - @©
Specific gravity IS 2720 Par-3 2.62 2.75 % £ £
. Max dry Light Compaction o
Compaction density, ycm3 IgS 2720 }fart-7 - o = i %
. Optimum Heavy Compaction T
Heavy Compaction M‘(’)ist-Com_,% Isvgno PZrt-s - = s N o
California :Soaked % - — - =
Bearing Ratio Unsoaked % 1S 2720 Part-16 — = - . E_
**Cocfficient of Uniformity (Cu) S 1498 — - — = o
**Cocfficient of Curvature (Ce) - — = = 8
Free Swell Index (%) IS 2720 Part-40 = — £ = §
Swelling Pressure (kg/em’) IS 2720 Part-41 - - = - =
Triaxial Compression Direct Shear Consolidation Test g
TUU : Unconsolidated Undraincd DUD : Unconsolidated Drained My : Coefficient of volume =
Unconfined Compression DUU : Unconsolidated Undrained decrease ©
UCU : Undisturbed DCU : Consolidated Undrained Cv : Coefficient of consolidation g
UCR : Remoulded DCD : Consolidated Drained : g;
?ﬂ’ Nodal i § :'c:>
“hecked By Aut horised Signat pry °

SST/N/LAB/Tech Report/2022-23 /turbhe/test report/NABL/Phy/Soil/SAN022023

[TTILIT] End ofReport TTIITI )

Goregaon (Laboratory) Bengaluru (Laboratory) Nagpur (Laboratory) Pune (Laboratory) Hyderabad (Laboratory)
+91-22-29277322 / 8080928620 +91-80-28364803/4 +91-7104 238074 +91-20-26861818 +91-6300689839



MATERIAL TESTING LABORATORY

STRUCTWEL DESIGNERS & CONSULTANTS PVT. LTD.

‘STRUCTWEL'’ Plot 15, Sector 24, Turbhe, Navi Mumbai - 400 705. GSTIN NO. : 27TAACCS2638F12G lab@structwel.com
Tel. : +91-22-68541010 CIN : U74210MH1978PTC020348 www.structwel.com

“Intelligence <with Integrity”

ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282

TC-6282
: 5
g 9
6 ‘T‘U o § -
= ¥ 2 (@) - - -t = — S 5
E = o = o
5 22 S [ - , @
e T E © @ { =
g &g S E | 5
2 .OED € = -4 o b E
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MATERIAL TESTING LABORATORY

STRUCTWEL DESIGNERS & CONSULTANTS PVT. LTD.

lab@structwel.com
www.structwel.com

‘STRUCTWEL' Plot 15, Sector 24, Turbhe, Navi Mumbai - 400 705.

Tel. : +91-22-68541010

GSTIN NO. : 27TAACCS2638F12G
CIN : U74210MH1978PTC020348

“Intelligence with Integrity”

ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282

STRUCTWEL/NM/Level/[V/PHY/TR/Rock/059

Rev No 05

Rev. Date: 30/08/2022

Discipline: Mcchanical Group: Soil and Rock

TEST REPORT NO. & DATE

1. Name & Address of Customer

2. Project / Site

3. Customer's Reference
4. Location of test Performance
5 Sample

i) Description

ii) Quantity

iii) Date of receipt

iii) Condition
6. Test method followed, if any

TEST REPORT

PAGE 1 OF 1

{R&D/LAB/SAN/2023-24/SAN0022023/02232
ULR No. : TC528223000007556F

17/05/2023
iM/s.P.N. Shidhore Civil Engineers (India) Private Limited.

Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk,
Kalyan (W) - 421301.

{Soil, Water and Rock samples for lab. testing for the work of

GEotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur

‘Rock
{04 Nos.
£15/04/2023

i Acceptable

{As Mentoned Below.

;PNS/StructWCI/ZZ, Dtd. 15/04/2023
{At Laboratory

TC-5282

thenticates report

W& ogram au

+91-22-29277322 / 8080928620

+91-80-28364803/4

+91-7104 238074

+91-20-26861818

7. Date of Testing From 118/04/2023 to 25/04/2023 ;
TEST REPORT 7]
SR D Mark Depth Dia Area Length Load | Compressive Compressive SP Porosity] Water | Hardness %
No Dry Density strength strength Gravity Absor- | by Moh's g
corrected ption scale 5
mir, mm mm’ mm. kg/m’ N N/ mm’ forL/D- N /mm’ % % %
®
(XS:13030): (18:9143): (IS 1122): -13030): IS 13630 =
Test Method Followed 1991 1979 1974 (IS('ES 2%)2':)9 o1 (Part13): |©
(RA 2021) (RA 2021) (RA 2017) 2019 g’
1 BH. No. B8-1 2.60 55.10| 2383.27 | 112.06 -- 301500 127 127 - 0.013 | 045 - %
( Piece No. 11) @
2 BH. No. B8-1 5.30 54.82| 2359.11 | 110.74 - 201400 85 86 - 0.010 | 0.33 -- o
( Piece No. 21) g
3 BH No B8-2 420 54.18 | 2304.35 | 109.36 - 227400 99 99 -- 0.015 | 0.51 -~ o
( Piece No 14) g
4 BH No B§-2 475 54.52| 233336 | 112.10 -- 168000 72 72 - 0.016 | 0.54 - E
( Piece No. 18 ) =
Parameters for lassification as per Strength of Intact Rock Material as per S 13365:1998 Part 1(RA 2021) E
S N Classifi Comp. Strength ==
r No. assification (N/mm?) ®
1 Exceptionally Strong > 250 %
2 Very Strong 100-250 o
3 Strong 50-100 %
4 Average 25-50 T
5 Weak 10-25 °
6 Very Weak 2-10
7 Extremely Weak <2 E
a
"NOTE : @
* __Classification shall be used for fcasibility studies & preliminary designs only. 3
-- 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. b=
-- This test report may not be reproduced in part, without the permission of this laboratory. 2
- Any correction invalidates this test report. 5
%"L——-" @
hecked By Aut horised Signat biry g
*SST/N/LAB/Tech Report/2022-23/Test Report/Nabl/Phy/Rock/SAN0022023 )
[*)
***%*End of Report***** E
@
Goregaon (Laboratory) Bengaluru (Laboratory) Nagpur (Laboratory) Pune (Laboratory) Hyderabad (Laboratory)

+91-6300689839



TEST REPORT

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

Rev. No. - 06

Dtd. 20/08/2022

Discipline: Chemical

Group: Water

PAGE 10F1

TEST REPORT NO. & DATE

1. Name & Address of Customer

2. Project / Site

3. Customer's Reference
4. Location of performance of test
5. Sample

i) Description

‘R&DILAB/SAN/2023-24/SAN0016023/00817
ULR No. : TC528223000006141F

17/04/2023

iM/s.P.N. Shidhore Civil Engineers (India) Private Limited.
Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk,

Kalyan (W) - 421301.

Soil, Water and Rock samples for lab. testing for the work of
GEotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur
PNS/Structwel/22 Dtd. 25.03.2023

iAt Laboratory

iConstruction Water

STRUCTWEL

Provisional Report

ii) Quantity 101 No. For information only
iii) Date of receipt 108/04/2023
iv) Condition iAcceptable

6. Test method followed iMentioned Below

7. Date of Testing 114/04/2023

CHEMICAL ANALYSIS OF CONSTRUCTION WATER

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

Permissible Limits
1S 456 : 2000 (RA 2021
Test Parameter Test Method Followed | Results — - ( )
Mixing and Curing | Ground Clause
Clause 5:4 Table 1 | 8:2:2:4 & Table 4
2 U UUURUSURRY R 1S 3025 (Part11): 2022 | . [£ 2 . Notlessthan6 | .1 From6to3 .
IS 3025:1988 Part 32 2000 Max.
Chlorides (mg/Itr) (RA 2019) 12 (Plain Concrete) 500 -
(Argentometric Method) (Reinforced Concrete)
IS 3025 Part 24/Sec 1) : 2022
Iph Itr.
Sulphates as SO;  (mg/Itr.) (Gravemetric Method) 12 400 Max. Refer Table 4
Volatile (Organic ) Residue (mg/Itr.) 1S 3025 (Part 18) : 2022 - 200 Max. --
Fixed (Inorganic) Residue (mg/Itr.) 1S 3025 (Part 18) : 2022 -- 3000 Max --
Total Suspended Matter (mg/Itr.) 1S 3025 (Part 17) : 2022 -- 2000 Max --
Total Alkalinity (To neutralize 100 ml water || 1S456:2000 (RA2021), | T 25 Ma """"""""""""""""""
sample, 0.02 N, HSO, required)mt. . |...... (Indicator Method) | " L 77T o] R
IS 3025:2009 Part 21

Total Hardness as CaCO3 mg/L (RA 2019) (EDTA method) -- - --
Acidity (To neutralize 100 ml water sample, IS 456:2000 (RA 2021), 5 Max
0.02 N, NaOH required) mL (Indicator Method) ”

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
Nodal Quality Manager
Aut horised Signat ory

Manager - Chemical
Check ed by
Suchita/N/LAB/Tech Report/2023-24/Test Report/Nabl/Che/Water/SAN0016023

*** End of Report *****
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Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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.

eqgis
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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

Borehole Location Plan Legend
Geatechnical Investigation far DMIDC-Dighi Port Industrial Area ¥ Borehole

B10-1 »
Bridge 10/ ;
$B10:2

’

Google Earth - : b, T3 SA
| 100m |

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;

Laver I: Residual Soil

@) egis 4
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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/cm?to 830kg/cm?. The lower boundary of this layer was
encountered at depths of 3.50m to 4.25m below ground surface.

Laver 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/cm? to 880kg/cm?2. 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.

eqgis
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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/m?2.
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/cm? to 830kg/cm?.

As per minimum compressive strength 610kg/cm? 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).

eqgis
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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 15456-2000, 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

eqgis
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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/m? (Annexure, Laboratory Test

Result)

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

Restricted to 100 t/m2.

eqgis
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BORELOGS AND LAB TEST REPORTS
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Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.
Kalyan(W).0251-2206495.

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
SPT Record Sl. No. of
S I S | Ci
From (M) | To (M) Dear:;]p(:/l) Description of Strata Symbol R:;n:\)loe core Rcv?r?‘y) R.Q.D. Remarks
P 0-150 | 150-300 | 300-450 | 450-600 "7 | recovery v
0.00 0.00 - 1.50|BROWNISH MURUM, PEBBLES, |& '% ET‘ 1TO 10 0.93 62.00 0.00
COBBLES Aoy
nD PE(
o g
& |
f-tl~F
nD PIj
oW
k|
[P =EE
Lby
L 5 o
1.50 - 3.00 =] I 117019 1.07 71.00 17.00
Py-tl=F
nD PE(
LR R
£ |
-t~
nD PE(
o g
& |
f-tl~F
nD PIj
3.00 oW
3.00 3.00 - 3.50GRAY MODERETALY 207021 0.30 60.00 58.00
WEATHERED BASALT
3.50
3.50 3.50 - 5.00/GRAY JOINTED AMYGDOLOIDAL 227026 1.33 89.00 82.00
BASALT
5.00 - 6.50 27T035 1.36 91.00 29.00
6.50 - 8.00 36TO41 1.27 85.00 73.00
8.00 - 8.60 42 T0O 45 0.51 85.00 28.00
8.60
Bore Hole Terminated at : 8.60

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 S.P.T.: 0

No.of U.D.S.: 0

No. of Water Sample : 0

No. of Vane Test : 0




Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.
Kalyan(W).0251-2206495.

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
SPT Record Sl. No. of
S I S | Ci
From (M) | To (M) Dear:;]p(:/l) Description of Strata Symbol R:;n:\)loe core Rcv?r?‘y) R.Q.D. Remarks
P 0-150 | 150-300 | 300-450 | 450-600 "7 | recovery v
0.00 0.00 - 0.25BROWNISH MUR UM, COBBLES, |& '% RT‘ DS-1
= PEBBLES =Ll =N
0.25 - 1.75| G’D = 1TO 10 0.80 53.00 0.00
a [
o g
& |
f-tl~F
nD PIj
oW
k|
[P =EE
Lby
L o
1.75 - 3.25| =] L7 11TO 24 1.05 70.00 29.00
Py-tl=F
nD PE(
LR R
£ |
-t~
nD PE(
o g
& |
oo D
3.25 e
3.25 3.25 - 4.25/GRAY MODERETALY 257029 0.65 65.00 54.00
WEATHERED ROCK
4.25
4.25 {4.25 - 5.70/GRAY JOINTED BASALT 30TO35 1.28 88.00 56.00 |Inclined and verticle veins
5.70-7.20 36TO 44 1.29 86.00 43.00
7.20-8.70 45T0 52 133 89.00 52.00
8.70-9.70 53TO 58 0.91 91.00 66.00
9.70
Bore Hole Terminated at : 9.70

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 S.P.T.: 0

No.of U.D.S.: 0

No. of Water Sample : 0

No. of Vane Test : 0




MATERIAL TESTING LABORATORY

STRUCTWEL DESIGNERS & CONSULTANTS PVT. LTD.

‘STRUCTWEL'’ Plot 15, Sector 24, Turbhe, Navi Mumbai - 400 705. GSTIN NO. : 27AACCS2638F12G lab@structwel.com
Tel. : +91-22-68541010 CIN : U74210MH1978PTC020348 www.structwel.com

“lutelfigence with lateqrity™

ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282

TEST REPORT
STRUCTWEL/Level/IV/ PHY/TR/S0il/06| PAGE 2 QF 2
Rev No -03 Dtd. 30/08/2022
Discipline: Mechanical Group: Soil and Rock
TEST REPORT NO. & DATE R&D/LAB/SAN/2023-24/SAN0022023/02221
ULR No. :TC528223000007545F
17/05/2023
1. Name & Address of Client iM/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

h =
o]
a
e
o
2
©
2
i<
[}
=
=)
®
£
Ref. No./ID. Mark/B.H. No.:| 1S CODE FOLLOWED Bridge B10-1 Bridge B10-2 -~ g
Sample No. : - DS-1 DS-1 - - %
Depth, m : -~ 0.00 to 0.35m 0.00 to 0.25m - - T
Description : Silty Sand Silty Sand — - -
—~ =
Atterberg Liguid Limit 36 54 = = 8.
Limits Plastic Limit IS 2720-Part 5 18 32 = = o
Plasticity Index 18 _ 22 - = g
ShrinkageLim IS 2720-Part 6 e = = o 5
% Grain size Clay + Silt 17 31+4 - - ..':..EJ
by Sieve & Sand IS 2720-Part 4 63 54 - = e
Hydrometer Gravel 20 10 - - :5;
Shear Strength : Test Code Triaxial Test (TUU) = = S | - £
Triaxial / Unconfined Ct:l]1L";i_i_]_t_l,k;_‘,furnJ IS 2720 Part-11 2 = | ~ - ©
compression, Direct Angle Direct Shear Test & | [ = = | e _8’
Bulk (DUU, DCU & [ [ I ]9__
Density, T/m” DCD) = = | = s o

|Water Content,% IS 2720 Part-13 |
Unconfined quikgem® = | - |- - E
compression test 'Shear Strength| IS 2720 Part-10 &
i - a - - -
(kg/em?) 9
g Tossure 5-10/10-20] 5 10110 20 5-10/10-20 5-10/10-20 %

B 2200 - - |s- 20 - ' -se - - -|s-10l1020 - -

Consolidation Range, T/m? IS 2720 Part-15 , ‘ ; ; | ' 2
Test Mv, m¥Tx10* - =T 5 - - - - - . - - - = | = |/ - g
P T ] | T £
Cv,m iyt x10 - N - - - - - fm] e - =} - " - a =
Natural Moisture Content % 1S 2720 Part-1 -- = - - ©
Specific gravity IS 2720 Part-3 2.76 2.74 = = £
. Max dry Light Compaction o
Compaction \density, em® | 1S 2720 Part-7 - - <
. Optimum Heavy Compaction I

H e = i o
cavy Compaction Moist-Cont. % | IS 2720 Part-8 o
California Soaked % - = - i =

I -

Bearing Ratio | Unsoaked % § 2720 Part-16 - = — - 8_
**Coetficient of Uniformity (Cu) 1S 1498 = i = = o
**Cocfficient of Curvature (Cc) -- -- - = 8
Free Swell Index (%) IS 2720 Part-40 e - - -- §
Swelling Pressure (kg/cm’) IS 2720 Part-41 - = 5 - =
Triaxial Compression Direct Shear Consolidation Test g
TUU : Unconsolidated Undrained DUD : Unconsolidated Drained My : CocfTicient of volume 5
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UCR : Remoulded DCD : Consolidated Drained )
O
2
®
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SST/N/LAB/Tech Report/2022-23/turbhe/test report/NABL/Phy/Soil/SAN032323

ok kKK End OfReport kKRR

Goregaon (Laboratory) Bengaluru (Laboratory) Nagpur (Laboratory) Pune (Laboratory) Hyderabad (Laboratory)
+91-22-29277322 / 8080928620 +91-80-28364803/4 +91-7104 238074 +91-20-26861818 +91-6300689839



MATERIAL TESTING LABORATORY

STRUCTWEL DESIGNERS & CONSULTANTS PVT. LTD.

‘STRUCTWEL' Plot 15, Sector 24, Turbhe, Navi Mumbai - 400 705. GSTIN NO. : 27AACCS2638F12G lab@structwel.com
Tel. : +91-22-68541010 CIN : U74210MH1978PTC020348 www.structwel.com

“Intelligence with Integrity™

ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282

0.00to 0.35m

| Sieve

0 Hydrometer

M/s. P.N. Shidhore Civil Engineers (India) Private Limited.
Soil, Water and Rock samples for lab. testing for the work of

GEotechnical Investigation for DMIDC-Dighi Port Industrial

Area, Indapur

Silty Sand B.H.No. B10-1 Depth, m
" GRAIN SIZE, mm

Customer
Location

DS1

Description
0.010

METHOD  gpnpe #
Clay
1

ONISSVd ADVINIDTAL

GRAIN SIZE ANALYSIS BY
SIEVE & HYDROMETER

e Hologram authenticates report e Hologram authenticates report e Hologram authenticates report e Hologram authenticates report

Goregaon (Laboratory) Bengaluru (Laboratory) Nagpur (Laboratory) Pune (Laboratory) Hyderabad (Laboratory)
+91-22-29277322 / 80809268620 +91-80-28364803/4 +91-7104 238074 +91-20-26861818 +91-6300689839



MATERIAL TESTING LABORATORY

STRUCTWEL DESIGNERS & CONSULTANTS PVT. LTD.

‘STRUCTWEL' Plot 15, Sector 24, Turbhe, Navi Mumbai - 400 705. GSTIN NO. ; 27AACCS2638F12G lab@structwel.com
Tel. : +91-22-68541010 CIN : U74210MH1978PTC020348 www.structwel.com

“Intelligence with Integrity”

ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282

£ TC-5282
'3 2= A
2 v g
E DO o
£55 2 - 8 5
| g oo O o a
| ® c=" 2 =3 [0}
z g2 2 o = =
& g0 ©° 2 g
= =5 iy & S
= QO 4= b = =
2 mc E 3 S =
vy 82 & # B2 £
g o S O\ = D 3 =
[ = ,E.D — Q | — T )
5 2% 328 = :
a £z S o 5
= w — £ = °
5 ¥8 w0 2 2
¥ S W i~
2 _o; S < 0 -g E °
2 SEE g F N\ —= —- L 5
B L 95 & g %] S o a
D s wh oo = b8 —r ©
zZ 2057 wn \ 9 N | o
a S« '3 \ =T, 8
. ; o c m ' _____________________ . ________________________ E 172] -
K . \, L 8
s = s5EmMm U 2% E S
[e] ] — \ =
w 3o g~ \ &
o &5 S é -
= = N Lo 5
Q@ o ] N ] B @
S 3 ==
§ = T e e s == E
-~ ﬁ -
28, = i g
s o wv £ o
o4 QA L o
(@] o T
S S .
* T =
= 2 B G, = 5
My & 5 7 = 8
g E o { © e
n H & @ 3
o 2 kS
N a [ 8
)= S &
<08 g T g
Z & @) | = 2
< Q m i =% e g —t & g
o) = = =3 =3 = = =4 o (= = = o @ ©
= ; S =N 0 ~ O n < 5 ~N — 5
N - S
@2 ONISSVd ADVINIDUAL 2
z > .
=
j—
35 :
© :
8
o
Q2
=
(0]
£
2
4]
£
o
(=2
o)
o]
T
[ J
Goregaon (Laboratory) Bengaluru (Laboratory) Nagpur (Laboratory) Pune (Laboratory) Hyderabad (Laboratory)

+91-22-29277322 / 8080928620 +91-80-28364803/4 +91-7104 238074 +91-20-26861818 +91-6300689839



MATERIAL TESTING LABORATORY
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STRUCTWEL/NM/Level/IV/PHY/TR/Rock/059

Rev. No 03 Rev. Date: 30/08/2022

Discipline: Mechanical

TEST REPORT

PAGE 10F 1

Group: Soil and Rock I

TEST REPORT NO. & DATE

1. Name & Address of Customer

2. Project / Site

3. Customer's Reference

{R&D/LAB/SAN/2023-24/SAN0022023/02230

ULR No.

: TC528223000007554F

17/05/2023
iM/s.P.N. Shidhore Civil Engineers (India) Private Limited.

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

Kalyan (W

)-421301.

{Soil, Water and Rock samples for lab. testing for the work of
GEotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur

iPNS/Structwel/22, Dtd. 15/04/2023

4. Location of test Performance {At Laboratory
5. Sample
i) Description %Rock
ii) Quantity {04 Nos.
iii) Date of receipt 115/04/2023
iii) Condition iAcceptable

6. Test method followed, if any
7. Date of Testing From

%AS Mentoned Below.
£18/04/2023 to 25/04/2023

TC-5282

lologram authenticates report

TEST REPORT

ID. Mark Depth Dia Area Length Dry Density Load | Compressive Compressive SP Porosity| Water | Hardness E
SR strength strength Gravity Absor- | by Moh's |5
No corrected ption scale 8
mtr, mm. mm’ mm kg/m’ N N/ mm’ forl/D- N /mm’ % % g
©
15:13030): (18:9143): (IS 1122): . . 1S 13630

Test Method Followed : 1991 ) 1979 1974 (IS&? 32%)2;)9 o1 (Part 13): S
(RA 2021) (RA 2021) (RA 2017) 019 |
i1 BH. No. B10-1 3.10 54.44| 2326.52 | 12.08 - 193400 83 67 - 0189 | 0.68 = =)
{ Piece No 20 ) . T
2 BH. No B10-1 375 54.76 | 2353.95 | 112.16 - 144400 61 62 -- 0.016 | 0.57 = d
( Piece No. 22) ‘E
13 BH. No. B10-2 3.25 5442 2324.81 | 110.86 - 147900 64 64 -- 0.012 | 040 - &
( Piece No. 27 ) @
4 BH. No. B10-2 4.50 54.38 | 2321.39 | 109.92 - 203200 88 88 -- 0.012 | 040 - %
( Picce No. 32) Q2
Parameters for Classification as per Strength of Intact Rock Material as per IS 13365:1998 Part 1{RA 2021) %
Sr. No. Classification Corr(lg. /rSntrmelr;gth %
1 Exceptionally Strong > 250 £
2 Very Strong 100-250 o
3 Strong 50-100 14
4 Average 25-50 g

5 Weak 10-25
6 Very Weak 2-10 *
7 Extremely Weak <2 ‘g
NOTE : o
* --Classification shall be used for feasibility studies & preliminary designs only. @
-- 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 2
-- This test report may not be reproduced in part, without the permission of this laboratory. 5
—/Any correction invalidates this test report. =
/éﬁ"‘/ ®
“hecked By E
SST/N/LAB/Tech Report/2022-23/Test Report/Nabl/Phy/Rock/SAN0022023 g
***+%*FEnd of Report***** 3
I
°
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TEST REPORT

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

Rev. No. - 06

Dtd. 20/08/2022

Discipline: Chemical

Group: Water

TEST REPORT NO. & DATE

1. Name & Address of Customer

2. Project / Site

3. Customer's Reference
4. Location of performance of test
5. Sample

i) Description

PAGE 10F1

ULR No. : TC528223000007173F

09/05/2023

Kalyan (W) - 421301.

‘R&D/LAB/SAN/2023-24/SAN0022023/01849

iM/s.P.N. Shidhore Civil Engineers (India) Private Limited.
Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk,

Soil, Water and Rock samples for lab. testing for the work of
GEotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur

PNS/Structwel/22, Dtd. 15/04/2023

{At Laboratory

iConstruction Water

STRUCTWEL

Provisional Report

i) Quantity 101 No. For information only
iii) Date of receipt 115/04/2023
iv) Condition iAcceptable

6. Test method followed ‘Mentioned Below

7. Date of Testing 105/05/2023

CHEMICAL ANALYSIS OF CONSTRUCTION WATER

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

Permissible Limits
IS 456 : 2000 (RA 2021)
Test Parameter Test Method Followed | Results — -
Mixing and Curing | Ground Clause
Clause 5:4 Table1 | 8:2:2:4 & Table 4
pH 1S 3025 (Part 11) : 2022 7.72 Not less than 6 From6to 9
"""""""""""""""""""""""""""""""" i$3025:1988 Part32 | 2000 Max, | T
Chlorides (mg/Itr) (RA 2019) 24 (Plain Concrete) 500 --
___________________________________________________ (Argentometric Method) | | (Reinforced Concrete) | ...
IS 3025 Part 24/Sec 1) : 2022
Sulphates as SO; (mg/Itr. .
p 3 (mg/ltr.) (Gravemetric Method) 15 400 Max Refer Table 4

Volatile (Organic ) Residue (mg/ltr.) 1S 3025 (Part 18) : 2022 -- 200 Max. -
Fixed (Inorganic) Residue (mg/ltr.) 1S 3025 (Part 18) : 2022 - 3000 Max --
Total Suspended Matter (mg/Itr.) 1S 3025 (Part 17) : 2022 -- 2000 Max --
Total Alkalinity (To neutralize 100 ml water 1S 456:2000 (RA 2021), 25 Max
sample, 0.02 N, H,S0, required) mL (Indicator Method) - 2
''''''''''''''''''''''''''''''''''''' i§73025:2000 Part 21| T
T e e O ] (RA2019) EDTAmethod) | 7L 7| T
Acidity (To neutralize 100 ml water sample, 1S 456:2000 (RA 2021), 5 Max
0.02 N, NaOH required) mL (Indicator Method) -

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
Nodal Quality Manager
Aut horised Signat ory

Manager - Chemical
Check ed by

SST/N/LAB/Tech Report/2023-24/Test Report/Nabl/Che/Water/SAN0022023
*kkkk End Of Report *kkkk



TEST REPORT

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

Rev. No. - 06

Dtd. 20/08/2022

Discipline: Chemical

Group: Water

TEST REPORT NO. & DATE

1. Name & Address of Customer

2. Project / Site

3. Customer's Reference
4. Location of performance of test
5. Sample

i) Description

PAGE 10F1

ULR No. : TC528223000007174F

09/05/2023

Kalyan (W) - 421301.

‘R&D/LAB/SAN/2023-24/SAN0022023/01850

iM/s.P.N. Shidhore Civil Engineers (India) Private Limited.
Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk,

Soil, Water and Rock samples for lab. testing for the work of
GEotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur

PNS/Structwel/22, Dtd. 15/04/2023

{At Laboratory

iConstruction Water

STRUCTWEL

Provisional Report

i) Quantity 101 No. For information only
iii) Date of receipt 115/04/2023
iv) Condition iAcceptable

6. Test method followed ‘Mentioned Below

7. Date of Testing 105/05/2023

CHEMICAL ANALYSIS OF CONSTRUCTION WATER

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

Permissible Limits
IS 456 : 2000 (RA 2021)
Test Parameter Test Method Followed | Results — -
Mixing and Curing | Ground Clause
Clause 5:4 Table1 | 8:2:2:4 & Table 4
pH 1S 3025 (Part 11) : 2022 7.00 Not less than 6 From6to 9
"""""""""""""""""""""""""""""""" i$3025:1988 Part32 | 2000 Max, | T
Chlorides (mg/Itr) (RA 2019) 13 (Plain Concrete) 500 --
___________________________________________________ (Argentometric Method) | | (Reinforced Concrete) | ...
IS 3025 Part 24/Sec 1) : 2022
Sulphates as SO; (mg/Itr. .
p 3 (mg/ltr.) (Gravemetric Method) 12 400 Max Refer Table 4

Volatile (Organic ) Residue (mg/ltr.) 1S 3025 (Part 18) : 2022 -- 200 Max. -
Fixed (Inorganic) Residue (mg/ltr.) 1S 3025 (Part 18) : 2022 - 3000 Max --
Total Suspended Matter (mg/Itr.) 1S 3025 (Part 17) : 2022 -- 2000 Max --
Total Alkalinity (To neutralize 100 ml water 1S 456:2000 (RA 2021), 25 Max
sample, 0.02 N, H,S0, required) mL (Indicator Method) - 2
''''''''''''''''''''''''''''''''''''' i§73025:2000 Part 21| T
T e e O ] (RA2019) EDTAmethod) | 7L 7| T
Acidity (To neutralize 100 ml water sample, 1S 456:2000 (RA 2021), 5 Max
0.02 N, NaOH required) mL (Indicator Method) -

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
Nodal Quality Manager
Aut horised Signat ory

Manager - Chemical
Check ed by

SST/N/LAB/Tech Report/2023-24/Test Report/Nabl/Che/Water/SAN0022023
*kkkk End Of Report *kkkk
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Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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.

eqgis



Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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

Borehole Location Plan A I Legend
Geotechnical Investigation for DMIDC-Dighi Port Industrial Area v 2] ’ 0 . " ¥ Borehole

Google Earth

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;

Laver I: Residual Soil

@) egis 4



Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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/cm? to 1230kg/cm?. The lower boundary of this layer was
encountered at depths of 3.80m to 4.50m below ground surface.

Laver 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/cm? to 920kg/cm?2. 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.

eqgis



Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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/m?2.
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/cm? to 1230kg/cm?.

As per minimum compressive strength 380kg/cm? 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).

eqgis
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DMIDC-Dighi Port Industrial Area

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 15456-2000, 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

eqgis
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APPENDIX I
CALCULATIONS FOR BEARING CAPACITY
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DMIDC-Dighi Port Industrial Area

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/m? (Annexure, Laboratory Test

Result)

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

Restricted to 100 t/m2.

eqgis
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5) 1S:456:2000, Plain and Reinforced Concrete - Code of Practice.

6) CIRIA Special Publication No. 31.

egis 0



Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

APPENDIX II
BORELOGS AND LAB TEST REPORTS
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Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.
Kalyan(W).0251-2206495.

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
SPT Record Sl. No. of
S I S | Ci
From (M) | To (M) Dear:;]p(:/l) Description of Strata Symbol R:;n:\)loe core Rcv?r?‘y) R.Q.D. Remarks
P 0-150 | 150-300 | 300-450 | 450-600 " | recovery v
0.00 0.00 - 1.00[BROWNISH MURUM, COBBLES, |& %3 — DS-1
£ |
PEBBLES [Tk
nD PE(
o g
& |
£a D
L =
1.00 - 1.50 o 1705 0.30 60.00 0.00
k|
a2 5
L -
1.50 - 3.00 ; 6TO 16 0.95 63.00 20.00
w7
& |
Py-tl=F
nD PE(
LR R
£ |
-t~
nD PE(
o g
7 ol
3.00 =3
3.00 3.00 - 4.50/GRAY MODERETALY 17TO 24 1.06 70.00 58.00
WEATHERED BASALT
4.50
4.50 #4.50 - 6.00|GRAY BASALT 257029 1.46 97.00 95.00
6.00 - 7.50 30TO 35 1.36 90.00 84.00
7.50 -9.00 36TO41 1.40 93.00 83.00
.00 -9.50 42 0.50 100.00 90.00
9.50
Bore Hole Terminated at : 9.50

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 S.P.T.: 0

No.of U.D.S.: 0

No. of Water Sample : 0

No. of Vane Test : 0




Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.

Kalyan(W).0251-2206495.

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
SPT Record Sl. No. of
S I S | Ci
From (M) | To (M) Dear:;]p(:/l) Description of Strata Symbol R:;n:\)loe core Rcv?r?‘y) R.Q.D. Remarks
P 0-150 | 150-300 | 300-450 | 450-600 " | recovery v
0.00 0.00 - 1.00|BROWNISH MURUM, COBBLES, |& '% ET‘ 1702 0.10 10.00 0.00
PEBBLES [Tk
nD PE(
o g
26
f-tl~F
nD PIj
M oo- oW
1.00 - 2.00 % r 37013 0.43 43.00 0.00
[P =EE
Lby
>
& |
Py-tl=F
nD PE(
> LR R
2.00 - 3.00 o F| 14TO 20 0.68 68.00 10.00
-t~
nD PE(
o g
26
f-tl~F
[
3.00 = 0
3.00 3.00 - 3.80|GRAY MODERETALY 217025 0.59 73.00 50.00
WEATHERED BASALT
3.80
3.80 3.80 - 5.30|GRAY BASALT 26TO 32 1.45 97.00 86.00
5.30 - 6.80 33TO 45 1.38 92.00 43.00
6.80 - 7.80 46 TO 52 0.90 90.00 42.00
7.80 - 8.80 53TO57 0.86 86.00 63.00
8.80
Bore Hole Terminated at : 8.80

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 S.P.T.: 0

No.of U.D.S.: 0

No. of Water Sample : 0

No. of Vane Test : 0
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‘STRUCTWEL Plot 15, Sector 24, Turbhe, Navi Mumbai - 400 705. GSTIN NO. : 27AACCS2638F12G lab@structwel.com
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TEST REPORT
STRUCTWEL/Level/IV/ PHY/TR/S0il/061 PAGE2 OF 2
Rev No - 03 Dtd, 30/08/2022
Discipline: Mechanical Group: Soil and Rock
TEST REPORT NO. & DATE R&D/LAB/SAN/2023-24/SAN0022023/02223
ULR No. :TC528223000007547F
17/05/2023
1. Name & Address of Client iM/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

T
o]
o
e
n
]
@©
0
=
c
)
£
=]
@©
Ref. No./ID. Mark/B.H. No.:| 1S CODE FOLLOWED Bridge B11-1 Bridge B11-2 - E
Sample No. : -~ DS-1 DS-1 = = E’
Depth, m : - 0.00 to 0.60m 0.00 to 0.55m -- -- :I?
Description : Silty Sand Sandy Gravels - --
°
Atterberg Liquid Limit 46 56 — 5 %‘
Limits Plastic Limit IS 2720-Part 5 37 38 - - %
e [ =5
Plasticity Index 9 18 -- - p
ShrinkageLim. IS 2720-Part 6 i = - — ‘%
% Grain size Clay + Silt 29+4 35+3 - g
by Sieve & Sand 1S 2720-Part 4 46 22 = e S
Hydrometer Gravel 21 40 - - g
Shear Strength : Test Code Triaxial Test (TUU) = [ = | =5 || ' s g
Triaxial / Unconfined Cohesion,kg/em’ IS 2720 Part-11 - | - = | e ©
compression, Direct Angle Direct Shear Test = | =5 | == ! - g’
Bulk (DUU, DCU & . , -
Density. T/m’ DCD) == | | = | | T
Water Content% | IS 2720 Part-13 | ] | | d
Unconfined - qu (kgfem’) == 4 | == | | =7 | | | | | g
compression test iShear Strength| [S 2720 Part-10 oy
(ke/om®) - ~ =
= ' - : n
Pressure ! ; { [ o
c lidation Range. T/m? 5-10{10-20| - - [s-10/10-20. - ! -|5-10/10-20 - | -|35-10[10-20] - | - g
mange, 1/m_ | L} 0
onsel 1§ 2720 Part-15 : _ L
Test Mv, m*/Tx10 | == == Z E - =l - - = =] = = = 5
Cv,myr x107 = = = = i = = |ied| = = = | =l|__& s sl = £
Natural Moisture Content % IS 2720 Part-1 = == = = g
Specific gravity IS 2720 Part-3 2.77 2.65 - - g
Compaction Max dry Light Compaction 5
.01 i I < - -— - it
. density, glem’ IS 2720 Part-7 %
- c " Optimum Heavy Compaction B B 5 = T
e e Moist-Cont.. % IS 2720 Part-8 °
California Soaked % - = =2 =
IS 2720 Part-16
Bearing Ratio Unsoaked % 7 & - == = = g_
**Cocfficient of Uniformity (Cu) IS 1498 - = e & @
**Coefficient of Curvature (Ce) - e = = @
Free Swell Index (%) IS 2720 Part-40 = = B = .%
Swelling Pressure (kg/cm’) IS 2720 Part-41 - e = i 8
Triaxial Compression Direct Shear Consolidation Test 5
TUU : Unconsolidated Undrained DUD : Unconsolidated Drained My : Coefficient of volume g
Unconfined Compression DUU : Unconsolidated Undrained decrease ©
UCU : Undisturbed DCU : Consolidated Undrained Cv : Cocfficient of consolidation £
UCR : Remoulded DCD : Consolidated Drained g
o
Q
I
°

% Nodal ity.M: ;
"hecked By Aut horised Signafory

SST/N/LAB/Tech Report/2022-23/turbhe/test report/NABL/Phy/Soil/SAN022023

kK ok End OfReport oKk K

Goregaon (Laboratory) Bengaluru {Laboratory) Nagpur (Laboratory) Pune (Laboratory) Hyderabad (Laboratory)
+91-22-29277322 / 8080928620 +91-80-28364803/4 +91-7104 238074 +91-20-26861818 +91-6300689839
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100.000

Grgv
I
0 Hydrometer

ot
1.000

.r
:
i
]
&
]
:
i
d,.
" GRAIN SIZE, mm

B11-2 Depth,m 0.00to 0.55m
/ |

Medium} Coarge

M/s. P.N. Shidhore Civil Engineers (India) Private Limited
Soil, Water and Rock samples for lab. testing for the work of
GEotechnical Investigation for DMIDC-Dighi Port Industrial

Area, Indapur

Customer
Location

DS1
Description Sandy Gravels B.H.No.

Silt
|
|

Sample #

(=] (=4 [ [ j=
8 OOO o~ O al < o

ONISSVd ADVINIDYAL

|GRAIN SIZE ANALYSIS BY
| SIEVE & HYDROMETER
METHOD

e Hologram authenticates report e Hologram authenticates report e Hologram authenticates report e Hologram authenticates report

Goregaon (Laboratory) Bengaluru (Laboratory) Nagpur (Laboratory) Pune (Laboratory) Hyderabad (Laboratory)
+91-22-29277322 / 8080928620 +91-80-28364803/4 +91-7104 238074 +91-20-26861818 +91-6300689839



MATERIAL TESTING LABORATORY

STRUCTWEL DESIGNERS & CONSULTANTS PVT. LTD.

*STRUCTWEL' Plot 15, Sector 24, Turbhe, Navi Mumbai - 400 705. GSTIN NO. : 27AACCS2638F12G lab@structwel.com
Tel. : +91-22-68541010 CIN : U74210MH1978PTC020348 www.structwel.com

“Intelligence with In tegrity”

ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282

TEST REPORT
STRUCTWEL/NM/Level/[V/PHY/TR/Rock/059 PAGE 1 OF 1
Rev No. 05 Rev. Date: 30/08/2022
Discipline: Mechanical Group: Soil and Rock |
TEST REPORT NO. & DATE 'R&D/LAB/SAN/2023-24/SAN0022023/02231
ULR No. : TC528223000007555F
17/05/2023 £
1. Name & Address of Customer iM/s.P.N. Shidhore Civil Engineers (India) Private Limited. 4
Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk, o
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 g
4. Location of test Performance :At Laboratory 3
5. Sample E
i) Description Rock S
i) Quantity 104 Nos. >
iii) Date of receipt 115/04/2023
iif) Condition . Acceptable
6. Test method followed, if any {As Mentoned Below.
7. Date of testing From £18/04/2023 to 25/04/2023
TEST REPORT
SR ID Mark Depth Dia. Area Length Load | Compressive Compressive SP Porosity| Water | Hardness
No Dry Density strength strength Gravity Absor- | by Moh's
corrected ption scale
mtr mm mm’ mm kg/m’ N N/mm’ forl/D- N /mm* % %
(IS:13030): (1S:9143): (IS 1122): . . 1S 13630
Test Method Followed 1991 1979 1974 (Iséﬂi%)i:)ggl (Part 13):
(RA 2021) (RA 2021) (RA 2017) 2019
1 BH. No. B11-1 320 54.72| 235051 | 111.84 = 288000 123 123 - 0.014 | 049 -
( Piece No. 18)
2| BH.No. Bll-l 4.50 55.00 | 2374.63 | 111.24 = 175000 74 74 - 0.014 | 046 -
( Picce No. 25)
3| BH No Bll-2 3.50 54.80 | 2357.39 | 109.80 - 90500 38 38 - 0012 | 058 -
( Picce No. 24)
4| BH No Bll-2 3.80 54.50 | 2331.65 | 110.06 —  |213500 92 92 - 0.016 | 0.53 -
{ Piece No. 26 )

Parameters for Classification as per Strength of Intact Rock Material as per IS 13365:1998 Part [{RA 2021)
Comp. Strength

Sr. No Classification (N/mm?)
1 Exceptionally Strong >250
2 Very Strong 100-250
3 Strong 50-100
4 Average 25-50
5 Weak 10-25
6 Very Weak 2-10
7 Extremely Weak <2

NOTE :
* _-Classification shall be used for feasibility studies & preliminary designs only
-- 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. i
.‘(,Eecked Bv Aut horised Signat ory

SST/N/LAB/Tech Report/2022-23/Test Report/Nabl/Phy/Rock/SAN0022023

*****End Of Report*****

e Hologram authenticates report e Hologram authenticates report e Hologram authenticates™

Goregaon (Laboratory) Bengaluru (Laboratory) Nagpur (Laboratory) Pune (Laboratory) Hyderabad {Laboratory)
+91-22-29277322 / 8080928620 +91-80-28364803/4 +91-7104 238074 +091-20-26861818 +91-6300689839



TEST REPORT

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

Rev. No. - 06

Dtd. 20/08/2022

Discipline: Chemical

Group: Water

TEST REPORT NO. & DATE

1. Name & Address of Customer

2. Project / Site

3. Customer's Reference
4. Location of performance of test
5. Sample

i) Description

PAGE 10F1

ULR No. : TC528223000007175F

09/05/2023

Kalyan (W) - 421301.

‘R&D/LAB/SAN/2023-24/SAN0022023/01851

iM/s.P.N. Shidhore Civil Engineers (India) Private Limited.
Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk,

Soil, Water and Rock samples for lab. testing for the work of
GEotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur

PNS/Structwel/22, Dtd. 15/04/2023

{At Laboratory

iConstruction Water

STRUCTWEL

Provisional Report

i) Quantity 101 No. For information only
iii) Date of receipt 115/04/2023
iv) Condition iAcceptable

6. Test method followed ‘Mentioned Below

7. Date of Testing 105/05/2023

CHEMICAL ANALYSIS OF CONSTRUCTION WATER

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

Permissible Limits
IS 456 : 2000 (RA 2021)
Test Parameter Test Method Followed | Results — -
Mixing and Curing | Ground Clause
Clause 5:4 Table1 | 8:2:2:4 & Table 4
pH 1S 3025 (Part 11) : 2022 7.49 Not less than 6 From6to 9
"""""""""""""""""""""""""""""""" i$3025:1988 Part32 | 2000 Max, | T
Chlorides (mg/Itr) (RA 2019) 18 (Plain Concrete) 500 --
___________________________________________________ (Argentometric Method) | | (Reinforced Concrete) | ...
IS 3025 Part 24/Sec 1) : 2022
Sulphates as SO; (mg/Itr. .
p 3 (mg/ltr.) (Gravemetric Method) 17 400 Max Refer Table 4

Volatile (Organic ) Residue (mg/ltr.) 1S 3025 (Part 18) : 2022 -- 200 Max. -
Fixed (Inorganic) Residue (mg/ltr.) 1S 3025 (Part 18) : 2022 - 3000 Max --
Total Suspended Matter (mg/Itr.) 1S 3025 (Part 17) : 2022 -- 2000 Max --
Total Alkalinity (To neutralize 100 ml water 1S 456:2000 (RA 2021), 25 Max
sample, 0.02 N, H,S0, required) mL (Indicator Method) - 2
''''''''''''''''''''''''''''''''''''' i§73025:2000 Part 21| T
T e e O ] (RA2019) EDTAmethod) | 7L 7| T
Acidity (To neutralize 100 ml water sample, 1S 456:2000 (RA 2021), 5 Max
0.02 N, NaOH required) mL (Indicator Method) -

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
Nodal Quality Manager
Aut horised Signat ory

Manager - Chemical
Check ed by

SST/N/LAB/Tech Report/2023-24/Test Report/Nabl/Che/Water/SAN0022023
*kkkk End Of Report *kkkk



TEST REPORT

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

Rev. No. - 06

Dtd. 20/08/2022

Discipline: Chemical

Group: Water

TEST REPORT NO. & DATE

1. Name & Address of Customer

2. Project / Site

3. Customer's Reference
4. Location of performance of test
5. Sample

i) Description

PAGE 10F1

ULR No. : TC528223000007176F

09/05/2023

Kalyan (W) - 421301.

‘R&D/LAB/SAN/2023-24/SAN0022023/01852

iM/s.P.N. Shidhore Civil Engineers (India) Private Limited.
Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk,

Soil, Water and Rock samples for lab. testing for the work of
GEotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur

PNS/Structwel/22, Dtd. 15/04/2023

{At Laboratory

iConstruction Water

STRUCTWEL

Provisional Report

i) Quantity 101 No. For information only
iii) Date of receipt 115/04/2023
iv) Condition iAcceptable

6. Test method followed ‘Mentioned Below

7. Date of Testing 105/05/2023

CHEMICAL ANALYSIS OF CONSTRUCTION WATER

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

Permissible Limits
IS 456 : 2000 (RA 2021)
Test Parameter Test Method Followed | Results — -
Mixing and Curing | Ground Clause
Clause 5:4 Table1 | 8:2:2:4 & Table 4
pH 1S 3025 (Part 11) : 2022 7.52 Not less than 6 From6to 9
"""""""""""""""""""""""""""""""" i$3025:1988 Part32 | 2000 Max, | T
Chlorides (mg/Itr) (RA 2019) 19 (Plain Concrete) 500 --
___________________________________________________ (Argentometric Method) | | (Reinforced Concrete) | ...
IS 3025 Part 24/Sec 1) : 2022
Sulphates as SO; (mg/Itr. .
p 3 (mg/ltr.) (Gravemetric Method) 18 400 Max Refer Table 4

Volatile (Organic ) Residue (mg/ltr.) 1S 3025 (Part 18) : 2022 -- 200 Max. -
Fixed (Inorganic) Residue (mg/ltr.) 1S 3025 (Part 18) : 2022 - 3000 Max --
Total Suspended Matter (mg/Itr.) 1S 3025 (Part 17) : 2022 -- 2000 Max --
Total Alkalinity (To neutralize 100 ml water 1S 456:2000 (RA 2021), 25 Max
sample, 0.02 N, H,S0, required) mL (Indicator Method) - 2
''''''''''''''''''''''''''''''''''''' i§73025:2000 Part 21| T
T e e O ] (RA2019) EDTAmethod) | 7L 7| T
Acidity (To neutralize 100 ml water sample, 1S 456:2000 (RA 2021), 5 Max
0.02 N, NaOH required) mL (Indicator Method) -

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
Nodal Quality Manager
Aut horised Signat ory

Manager - Chemical
Check ed by

SST/N/LAB/Tech Report/2023-24/Test Report/Nabl/Che/Water/SAN0022023
*kkkk End Of Report *kkkk
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Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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.

eqgis



Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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

Borehole Location Plan ' 5 Legend
Geatechnical Investigation far DMIDC-Dighi Port Industrial Area ! ¥ Borehole
v

BB12-1
«Bridge 12

Google Earth

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;

Laver I: Residual Soil

@) egis 4



Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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/cm? to 840kg/cm?2. The lower boundary of this layer was
encountered at depths of 4.00m to 4.25m below ground surface.

Laver 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/cm? to 880kg/cm?2. 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/m?2.
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/cm? to 840kg/cm?.

As per minimum compressive strength 570kg/cm? 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 15456-2000, 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/m? (Annexure, Laboratory Test

Result)

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

Restricted to 100 t/m2.
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egis "



Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore
Civil Engineers (I) Pvt. Ltd.
Kalyan(W).0251-2206495.

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
SPT Record Sl. No. of
S I S | Ci
From (M) | To (M) Dear:;]p(:/l) Description of Strata Symbol R:;n:\)loe core Rcv?r?‘y) R.Q.D. Remarks
P 0-150 | 150-300 | 300-450 | 450-600 N " | recovery v
0.00 0.00 - 0.40|BROWNISH MURUM, COBBLES, |& '% RT‘ DS-1
PEBBLE o E,P.:, |
L o
00.40 - 1.50 = o 1706 0.28 25.00 0.00
o g
=158
f-tl~F
nD PIj
oW
2158
a2 5
n iy
1.50 - 3.00 > g 77013 0.56 37.00 13.00
2158
Py-tl=F
nD [PEf
LR R
£ |
-t~
nD PE(
o g
=158
2 O
3.00 Tl
3.00 3.00 - 4.25BROWNISH GRAY HIGHLY 14TO 16 0.20 15.00 0.00
WEATHERED ROCK
4.25
4.25 #4.25 - 5.35/GRAY BASALT 17TO 24 1.07 95.00 61.00
5.35 - 6.35 25 1.00 100.00 98.00
6.35 - 7.35 26 TO 30 0.90 90.00 60.00
7.35-8.35 317032 0.89 89.00 80.00
8.35-9.25 33TO35 0.80 88.00 66.00
9.25
Bore Hole Terminated at : 9.25

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 S.P.T.: 0

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

No. of Water Sample : 0




Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.
Kalyan(W).0251-2206495.

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
SPT Record Sl. No. of
S I S | Ci
From (M) | To (M) Dear:;]p(:/l) Description of Strata Symbol R:;n:\)loe core Rcv?r?‘y) R.Q.D. Remarks
P 0-150 | 150-300 | 300-450 | 450-600 " | recovery v
0.00 0.00 - 0.50|BROWNISH MURUM, COBBLES, |& '% RT‘ DS-1
PEBBLES [Tk
| Ly
0.50 - 2.00| o 1702 0.15 10.00 0.00
& |
f-tl~F
nD PIj
oW
k|
[P =EE
Lby
>
& |
==
GD [PU
£.00-3.00 @ 3708 0.50 50.00 0.00
£ |
-t~
nD PE(
LR R
£ i
f-tl~F
3.00 oL
3.00 3.00 - 4.00|GRAY MODERETALY 9TO 14 0.66 66.00 38.00
WEATHERED BASALT
4.00
4.00 #4.00 - 5.50|GRAY BASALT 15T0 23 1.43 95.00 80.00
5.50 - 7.00 247028 1.38 92.00 69.00
7.00 - 8.00 297033 0.90 90.00 64.00
8.00-9.00 347038 1.00 100.00 95.00
9.00
Bore Hole Terminated at : 9.00

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 S.P.T.: 0

No.of U.D.S.: 0

No. of Water Sample : 0

No. of Vane Test : 0




FMATERIAL TESTING LABORATORY

STRUCTWEL DESIGNERS & CONSULTANTS PVT. LTD.

‘STRUCTWEL' Plot 15, Sector 24, Turbhe, Navi Mumbai - 400 705.

Tel. : +91-22-68541010

“Hatelbigence wath fute

GSTIN NO. : 27AACCS2638F12G
CIN : U74210MH1978PTC020348

lab@structwel.com
www.structwel.com

TEST REPORT

STRUCTWEL/Level/IV/ PHY/TR/Soil/061

PAGE2OF2

Rev. No - 03

Dtd 30/08/2022

Discipline: Mechanical

Group: Seil and Rock

TEST REPORT NO. & DATE

1. Name & Address of Client

2. Project / Site

iR&D/LAB/SAN/2023-24/SAN0032323/02226

ULR No. :TC528223000007550F

17/05/2023

EM/S. P.N. Shidhore Civil Engineers (India) Private Limited.
Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk,
Kalyan (W) -

§Soi1, Water and Rock samples for lab. testing for the work of Geotechnical
Investigation for DMIDC-Dighi Port Industrial Area, Indapur

421301.
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UCU : Undisturbed
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Checked By
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SST/N/LAB/Tech Report/2022-23/turbhe/test report/NABL/Phy/Soil/SAN032323
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**Cocfficient of Curvature (Cc) — — - = 3
Free Swell Index (%) IS 2720 Part-40 - & = - *g
Swelling Pressure (kg/em?) IS 2720 Part-41 - = i e =
[
£
>
@©
E
o
[ o
o
o
[e)
I
]

Nagpur (Laboratory)

+91-7104 238074

Consolidation Test

My : Coefficient of volume
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Cv : Coefficient of consolidation
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RAIN SIZE, mm

Soil, Water and Rock samples for lab. testing for the work
of Geotechnical Investigation for DMIDC-Dighi Port

Industrial Area, Indapur

Description Silty Gravel Sample # DS-1 Depth, m (0.00to0 0.40

GRAIN SIZE ANALYSIS By <Customer M/s. P.N. Shidhore Civil Engineers (India) Private Limited.
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MATERIAL TESTING LABORATORY

STRUCTWEL DESIGNERS & CONSULTANTS PVT. LTD.

‘STRUCTWEL’ Plot 15, Sector 24, Turbhe, Navi Mumbai - 400 705 GSTIN NO. : 27TAACCS2638F12G
) ’ 3 L] e l b B
Tel. : +91-22-68541010 CIN : U74210MH1978PTC020348 V?W%Zi:ﬂgt‘t\lelggm

T nt:e/f{gcnce ith Integrity”

ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282

TEST REPORT
STRUCTWEL/NM/Level/IV/PHY/TR/Rock/059 PAGE 1 OF 1
Rev No 05 | Rey Date 30/08/2022
Discipline: Mechanical 1Group: Soil and Rock l
TEST REPORT NO. & DATE ER&D/LAB/SAN/2_023-24/SAN0032323/02233
ULR No. :TC528223000007557F
17/05/2023
1. Name & Address of Customer iM/s. P.N. Shidhore Civil Engineers (India) Private Limited.
Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk,
Kalyan (W) - 421301
2. Project / Site iSoil, Water and Rock samples for lab. testing for the work of Geotechnical
Investigation for DMIDC-Dighi Port Industrial Area, Indapur
3. Customer's Reference iPNS/Structwel/22 Dtd. 21.04.2023
4. Location of test Performance { At Laboratory
5. Sample
i) Description Rock
i) Quantity {04 Nos.
iii) Date of receipt 521/04/2023
iif) Condition i Acceptable
6. Test method followed * {As Mentoned Below.
7. Date of Testing From 123/04/2023 to 28/04/2023
TEST REPORT : =
SR 1D. Mark Depth Dia Area Length Dry Load | Compressive Compressive SP Porosity| Water | Hardness
No Density strength strength Gravity Absor- | by Moh's
comrected ption scale
mtr mm mm’ mm. ke/m’ N N/ mm’ forl/D- N /mm’ % %
1S:13030); 15:9143): 1S 1122): IS 13630
Test Method Followed 5991 ) ( 1979 ) ( 1974 ) (Is(:}ll?az?;}?” (Part 13):
(RA 2021) (RA 2021) (RA 2017) 2019
i BH No Bi2-1 425 5420 | 2306.05 | 10874 - 138470 60 60 = 0.014 045 --
( Piece No 17)
2 BH No BI2-} 6.35 55.30| 2400.60 | 112.09 - 210500 88 88 0009 0.32 --
( Picce No 25)
3 BH No B12-2 3.10 54.72| 2350.51 | 110.85 - 198470 84 85 - 0012 042 -
( Piece No 10)
4 BH No Bl12-2 4.15 54,74 | 2352.23 | 100.40 - 134800 57 56 - 0.018 0.54 -
( Piece No. 15)

Parameters for Classification as per Strength of Intact Rock Material as per IS 13365:1998 Part 1{RA 2021)
Comp. Strength

Sr. No. Classification (N/mm?)
1 Exceptionally Streng > 250
2 Very Strong 100-250
3 Strong 50-100
4 Average 25-50
5 Weak 10-25
6 Very Weak 2-10
7 Extremely Weak <2

NOTE :
_-Classification shall be used for feasibility studies & preliminary designs only
- 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

W'ided by Customer
"hecked By

SST/N/LAB/Tech Report/2023-24/Test Report/Nabl/Phy/Rock/SAN0032323

*x*xx*End of Report*****

e Hologram authenticates report e Hologram authenticates report e Hologram authenticates report e Hologram authenticates report

Goregaon {Laboratory) Bengaluru (Laboratory) Nagpur (Laborato
ry Pune (Laborato H
+91-22-29277322 / 8080928620 +91-80-28364803/4 +91-7104 238074 ) +91-2(0-2686181rg) ydi;i?ggo(()l.eaet:;raa;ory)



TEST REPORT

STRUCTWEL/NM/Level/IV/CHE/TR/Construction Water/001 PAGE10F1
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

iM/s.P.N. Shidhore Civil Engineers (India) Private Limited.
Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk,

Kalyan (W) - 421301.

Soil, Water and Rock samples for lab. testing for the work of

GEotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur
PNS/Structwel/22 Dtd. 21.04.2023

:At Laboratory

1. Name & Address of Customer

2. Project / Site

3. Customer's Reference
4. Location of performance of test

5. Sample STRUCTWEL

i) Description iConstruction Water Provisional Report

ii) Quantity :01 No. For information only
iii) Date of receipt 121/04/2023
iv) Condition 1Acceptable

6. Test method followed :Mentioned Below

7. Date of Testing 126/04/2023

CHEMICAL ANALYSIS OF CONSTRUCTION WATER
* 1D Mark. : Bridge No.B12-2

Permissible Limits
n ’ | IS 456 : 2000 (RA 2021)
Test Parameter Test Method Followed | Results Mixing and Curing | Ground Clause
Clause 5:4 Table1 | 8:2:2:4 & Table 4
pH IS 3025 (Part 11) : 2022 8.26 Not less than 6 From6to 9
T s 3025:1988 Part 32 || 2000Max. | T
Chlorides (mg/Itr) (RA 2019) 9 (Plain Concrete) 500 --
____________________________________________________ (Argentometric Method) | | (Reinforced Concrete) | ..
IS 3025 Part 24/Sec 1) : 2022
Sulphat SO /ltr.
ulphates as SO;  (mg/ltr.) (Gravemetric Method) 13 400 Max Refer Table 4

Volatile (Organic ) Residue (mg/Itr.) IS 3025 (Part 18) : 2022 -- 200 Max --
Fixed (Inorganic) Residue (mg/Itr.) IS 3025 (Part 18) : 2022 -- 3000 Max --
Total Suspended Matter (mg/Itr.) IS 3025 (Part 17) : 2022 -- 2000 Max --
Total Alkalinity (To neutralize 100 ml water IS 456:2000 (RA 2021), 25 M
sample, 0.02 N, H,SO, required) mL (Indicator Method) - ax -
Total Hardness as CaCO3 mg/L IS 3025:2009 Part 21 - - -
__________________________________________________ (RA2019) (EDTAmethod) |
Acidity (To neutralize 100 ml water sample, IS 456:2000 (RA 2021), 5 Max __
0.02 N, NaOH required) mL (Indicator Method) -

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
Nodal Quality Manager
Aut horised Signat ory

Manager - Chemical

Check ed by
Suchita/N/LAB/Tech Report/2023-24/Test Report/Nabl/Che/Water/SAN0032323
**x*x* End of Report *****
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Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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

|| Borehole location Plan
4 Geotechnical Investigation for DMIDC-Dighi Part Industrial Area

Legend
{ ' Bridge 17

A
N

100 m

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;

Laver 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.

Laver 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/cm? to 974kg/cm?. 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/cm?
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/m?2.
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/cm?to 974kg/cm?2.

As per minimum compressive strength 117kg/cm? 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/m?2. 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 15456-2000, 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

eqgis



Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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/m? (Annexure, Laboratory Test

Result)

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

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

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore
Civil Engineers (I) Pvt. Ltd.
Kalyan(W).0251-2206495.

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
SPT Record Sl. No. of
S I S | Ci
From (M) | To (M) Dear:;]p(:/l) Description of Strata Symbol R:;n:\)loe core Rcv?r?‘y) R.Q.D. Remarks
P 0-150 | 150-300 | 300-450 | 450-600 N "7 | recovery v
0.00 0.00 - 1.00|BROWNISH MURUM COBBLES, |& '% R?‘ 1TO 10 0.53 53.00 0.00
PEBBLES, BOULDERS N=DN=F
nD PE(
o g
& |
£a D
G‘D PD
11.00 - 2.00 LT 117021 0.71 71.00 0.00
k|
[P =EE
Lby
>
& |
==
(>D [PU
£.00-3.00 2t 227030 0.65 65.00 0.00
£ |
-t~
nD PE(
o g
& |
oo D
3.00 o
3.00 3.00 - 4.00GREY MODEREATELY 31TO35 0.73 73.00 22.00
WEATHERED ROCK
4.00
4.00 {4.00 - 5.30|GREY JOINTED BASALT 36TO 39 1.15 88.00 58.00 |Inlcined veins, vertical
veins
5.30 - 6.80 40 TO 49 1.25 83.00 54.00
6.80 - 8.20 50TO 57 1.20 86.00 63.00
8.20 - 9.05 58TO61 0.79 93.00 46.00
9.05
Bore Hole Terminated at : 9.05

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 S.P.T.: 0

No.of U.D.S.: 0

No. of Water Sample : 0

No. of Vane Test : 0




Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

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

Kalyan(W).0251-2206495.

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
SPT Record Sl. No. of
S I S | Ci
From (M) | To (M) Dear:;]p(:/l) Description of Strata Symbol R:;n:\)loe core Rcv?r?‘y) R.Q.D. Remarks
P 0-150 | 150-300 | 300-450 | 450-600 " | recovery v
0.00 0.00 - 0.50|BROWNISH MURUM COBBLES, |& '% ET‘ DS-1
PEBBLES, BOULDERS N=DN=F
=) [PU
0.50-1.20 (- I R 1703 0.20 28.00 0.00
=158
f-tl~F
nD PIj
L gL >
1.20-2.70 oé? 47017 1.00 60.00 0.00
[+] =2 E
Lby
>
2158
Py-tl=F
nD PE(
LR R
£ |
-t~
nD PE(
b70.- o g
2.70 - 3.60 s s 18 TO 24 0.57 63.00 0.00
f-tl~F
nD PIj
>
2158
3.60 e O
3.60 3.60 - 4.60|GREY MODERATELY 257029 0.45 45.00 0.00
WEATHERED ROCK
4.60
4.60 #4.60 - 5.80 30TO 39 0.96 80.00 13.00 |[Inclined veins, Vertical
veins
5.80 - 7.10 40 TO 47 1.20 92.00 75.00
7.10 - 8.30 48 TO 55 1.15 95.00 58.00
8.30 - 9.60 56 TO 62 1.15 88.00 63.00
9.60
Bore Hole Terminated at : 9.60

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 S.P.T.: 0

No.of U.D.S.: 0

No. of Water Sample : 0

No. of Vane Test : 0
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SOIL TEST DATA SHEET

Report No. :-

SRGeo,/Lab/PNS10206/Rep-3/R0

Project :-

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

Principal Client :-

M/s. EGIS Consulting Engineers Pvt. Ltd.

Client:- M/s. P. N. Shidore Civil Engineers (I) Pvt. Ltd.
Location:- Bridge No. 17 DATE: |18.05.2023
Vertical
Density Test Mechanical Analysis Consistency Limits — Triaxial Test Consolidation
(IS: 2720 - Part-8 : 1983) g R s (IS: 2720 - Part-4 : 1985) (IS: 2720- Part-5 : 1985) Q < E (1S:2720 Part-11:1993) ((1S:2720 Part-15
= o —
N 3| =8 £ 2 Pl :1965) z3
. £ g 9w = > 5 © T o ] £ )
o - > c i o = £y = ol =
z * = = —_ S 5 & o X [ L ~ o ] [GIN-% ©
= v o ) o o © o o © = T € © ~ o
T = 9 o b5 a L o = T a U © G ] o L o £
S = S T T o SR < <5 2 a > = = EQ 7}
3 E § E |zg|zn| 8| = | = | = | B |ES]%. | e | o | B |8R| €=
= 12} w» 2 < ° X X [%) ° < ¢ 2 o S o < o o
n Z zZ N = [ © iy > 2 = < [N g o aQ S o o} © [72%]
e 2 > 8 s | 2| & z | B > Y1 ER| 2| s B | 2| 2 =
S g A i 3 [} O g i} 2 [%) 5 o o £ >
8 & = © - o =] = = ] e g ©
g z o < £ B
H = S S 5
B17-2 0.00-0.50 DS-01 - - - SC 9 50 21 20 43 24 19 22 - - - - - - 2.64
CHEM : Chemical Analysis Tuu Triaxial Test ( Unconsolidated Undrained ) sp Swelling Pressure or Swelling Potential Test b Angle of Internal Friction
comP : Compaction Test Teu Triaxial Test ( Consolidated Undrained ) SPT Standard Penetration Test Sample cu Undrained Cohesion
DS Direct Shear Ted Triaxial Test ( Consolidated Drained ) uDbs Undisturbed Soil Sample o Effective Angle of Internal Friction
K Permeability Test NP Non Plastic VL Laboratory Vane Shear Test Cu' Effective Cohesion
Fsi Free Swell Test SL B Shrikage Limit Test uc Unconfined Compression Test NPO: Not Possible

i

(Pooja Patil - Report Engineer)
Prepared By

(Atul Bopche - Dy. Technical Manager)

Reviewed By

(Atul Chaudhari - Technical Manager)
Authorized By




Project :- Geotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur.
Location:- |(Bridge No. 17
CLAY SILT SAND GRAVEL Particle Size in mm
[ Fine [ Wedium [ Coarse | Fine [ Coarse ]
0.002 0.075 0.425 2.00 4.75 20.0 80.0
100
P ail 90
- /
o e
har 80z
= <
> 70 =
A =
n &
(4] 60 =
> Z
k=3 ol o &=
= ’ =
< // U
[&) Lot
s = 40 g
o —1 Z
jab) = 30 =
LD /// ] Q
o ] 0 &
=
o A
wn 10
0
0.0001 0.001 0.01 0.1 1 10 100
PARTICLE SIZE ( mm )
- & -
8 o Gravel Sand silt Clay 5 ;é 5 Coeff. of ;:::;‘?rz E‘ = % 2
(9N Symbol BH No. Depth* (m) Classification Uniformity, C E E - E
o (15 1498) C.=Dy, /D = < 2 £
S u=Deo / Do D3,%/(Dgo*Dso) 5 i k3 =
30 60" D10, T 85 <
% % % % % mm mm mm = a o
s .o B 17-2 0.00-0.50 sC 9 50 21 20 43 24 1 DS-01
©) -
Z A
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o
>
Y B
(Pooja Patil - Report Engineer) (Atul Bopche - Dy. Technical Manager) (Atul Chaudhari - Technical Manager)
Prepared By Reviewed By Authorised By
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TEST RESULTS OF ROCK CORES

Report No. :- SRGeo/Lab/PNS10206/Rep-3/R0O ‘DATE : 18.05.2023.
Project :- Geotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur.
Principal Client : M/s. EGIS Consulting Engineers Pvt. Ltd. Direction of Loading: Axial
Client :- M/s. P. N. Shidore Civil Engineers (1) Pvt. Ltd. Enviromental condition at storage: (+2)27.0°C
Location :- Bridge No.17 Room Temperature: 27.0°C
3 = =l8=| 3| .3
a 4 i = > i > i
o e N - B 28 8% | .2 | 8% | 2% | 2%
] = @ o 2 S -3 - o = o G o 2 o 2 o za
9] = i ® — o ° < s ® 3 3 88 8 8 8] 25
£ > 5 5 R 5 5 S© =3 53 <3 e S ) L
S No Bore Hole Core Depth*, a T = o= S c = 2 © & 2 a 59 9 =0 CIpY &
T No.* No.* m Tz 5 3 3 - 5 2 @ 2 2 52 S |22 = §
- o 5 o = S = o«
< 5 a
] S g2
NE NE ) )
cm cm cm Z 9 9 x x 5 5
b ab Yy Y
X >4
1 B17-1 33 3.50 5.45 728 | - 1.34 0.90 Soaked 32.8 117.56 - 0.46 0.17
S&R Geo Pvt. Ltd. JOB NO. : | RKMI019
ﬁ ( :‘u% ‘ 'ﬁ]iJ NV 2‘:/(7
(Pooja Patil - Report Engineer) (Atul Bopche - Dy. Technical Manager) (Atul Chaudhari - Technical Manager)

Prepared By

Reviewed By

Authorised By
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TEST RESULTS OF ROCK CORES

Report No. :- SRGeo/Lab/PNS10206/Rep-3/R0O |DATE : 18.05.2023
Project :- Geotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur.
Principal Client :- M/s. EGIS Consulting Engineers Pvt. Ltd. Orientation of Loading axis with respect to anisotropy : Perpendicular

Client :- M/s. P. N. Shidore Civil Engineers (I) Pvt. Ltd. Enviromental condition at storage: (+2)27.0°C
Location :- Bridge No.17 Room Temperature: 27.0°C
Co-Ordinates :- Pace Rate (KN/Sec) : 1.5
2 z c
N S~ — = = = =
~ . . 3 .2 | 2% | 82| .8 |88 |z28|¢%
i = o H4 Q = ) .
g 2 |8 g % S 253 wy | =Q | 29 | s | 24| 24| 29
& 8o S @ = o c & 45 o LG 3o 2 o s S T S SN
E e |3 5| & 5 v SE¢ s | S5 | 88|28 |88 28| z=2 | ¢
Bore Hole Core Depth, K T Z o2 c c = = = d B 2o S - -~ & > & [CI s
Sr. No. =) [= - T o 5 © o n o 52 0 9 — O o e S o o N g
No: No- m T2 3 = = 52 32 | e2| 2| &2 | 2|82 £]5 S
e 5 £ 8 = | z= = =] 53 &
5 5 > = -
Q (@]
E E . i i
cm cm cm Z 9 9 i R X 5 §
ab ab Y Y
X X
1 B17-1 37 4.10 542 | 1155 | - 2.13 1.000 Soaked 2223 9824 | e | 0.19 006 | - | e | e
2 B17-2 27 3.70 5.46 1130 | - 2.07 1.000 Soaked 223.7 9741 | - | 0.15 005 | - | - |
3 B17-2 32 4.80 5.47 1134 | - 2.07 1.000 Soaked 210.5 9133 | - | 0.23 008 | - | - |

S &R Geo

Pvt.

Ltd.

o

(Pooja Patil - Report Engineer)
Prepared By

-=T3

(Atul Bopche - Dy. Technical Manager)
Reviewed By

'\ \’\-El’g \a_uigfy

(Atul Chaudhari - Technical Manager)
Authorised By




- @ S & R Geotechniques Pvt. Ltd.
Report No: SRGeo/Lab/PNS10206/Rep-3/R0

SILT FACTOR

As per IRC:5-2015
Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur.

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

Date: 18.05.2023

Client : M/s. P. N. Shidore Civil Engineers (1) Pvt. Ltd.
Sample ID: Bridge No. 17 (From River Bed).
Coordinates:
Table No. 01
Sieve Designation Sieve Opening Weight of Soil Percent Retained
(mm) Retained (gm)
4.750 mm 4.750 1051 10.51
2.000 mm 2.000 8.89 8.89
1.180 mm 1.180 8.99 8.99
0.600 mm 0.600 572 5.72
0.300 mm 0.300 3.87 3.87
0.150 mm 0.150 853 8.53
0.075 mm 0.075 355 3.55
Pan 49.94 49.94
Total 100.00 100.00
Table No. 02

Column (2) x Column

Sieve No. Average Size (mm) Percentage of Weight Retained @)
1 2 3 4
4.750 mm 4.75 10.51 49.92
4.750 to 2.000 mm 3.38 8.89 30.00
2.000 to 1.180 mm 1.59 8.99 14.29
1.180 to 0.600 mm 0.89 5.72 5.09
0.600 to 0.300 mm 0.45 3.87 1.74
0.300 t0 0.150 mm 0.23 8.53 1.92
0.150 t0 0.075 mm 0.11 3.55 0.40
0.075 mm & below 0.04 49.94 1.87
Total 105.24
Weighted mean diameter
dm= 105.24/100
dn= 1.0524
Say 1.05 .
Where, silt Factor k., = 1.76Vd,,
Ksf= 1.806
So, Silt Factor = 1.806
S & R Geotechniques Pvt. Ltd. JOB NO. PNS10206

e

(Pooja Patil - Report Engineer) (Atul Bopche - Dy. Technical Manager)

Prepared By Reviewed By

****End of Report****

: '5] ij\ \a“u ;’7;/(7

(Atul Chaudhari - Technical Manager)
Authorised By
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Date:17.05.2023

(Akshata Ghone- Chemist)

(Yogesh Navkar-Quality Manager)

Report No. : SRGeo/Lab/PNS10206/Rep.-3/R0
Lab Reference No. : Lab/2023/May/Chem/L-03 Page:2 of 2
Name of the Project: [Geotechnical Investigation For DMIDC Dighi port Industrial Area, Indapur.
Client Name: M/s. P.N.Shidhore Civil Engineers (I) Pvt.Ltd.
Annexure -1 Summary of Laboratory Test Results of Water Chemical
Chemical Analysis of Water Samples
Sulphate Sulphite 2]
2. 2. Chloride =
Sr. No. BH No. Type of Sample PH Value (asS0,7) (asS057) 1S 3025 (Part 32): E
1S 3025 (Part 11): IS 3025 (Part IS 3025 (Part 5
1988 &
1983 24):1986 24):1986
mg/1 mg/1 mg/1
1 B17-1 Water Sample 7.53 7.41 6.17 9.00
— : - ; \ - ,\‘—"{
(‘.l_J x\\;"{ ,‘e_’? \ \,1 ray(i_, e s
s \‘(—{ A
\ P
Prepared By Checked By Authorized By

(J.S.Salunkhe-M.D. & Tech. Manager)

****XEND OF REPORT****
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Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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.

eqgis
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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

Borehole Location Plan Z % Legend

Geatechnical Investigation for OMIDC-Dighi Part Industrial Area | ¥ Bridge 18-revised location

=

e
Bridge 18/ revisedilocation

SHEER ¢

Google Earth

g 90m

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).

@) egis 4
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Encountered soil/rock layers are described below;

Laver 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.

Laver 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/cm? to 1604 kg/cm?. 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/cm? 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/cm? to 1416 kg/cm?2.

As per minimum compressive strength 1221 kg/cm? 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
I5456-2000, 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/m? (Annexure, Laboratory

Test Result)

Therefore, Allowable Bearing Capacity = 0.1 x 12210 = 1221 t/m?

Restricted to 100 t/m2.
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Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.
Kalyan(W).0251-2206495.

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
SPT Record Sl. No. of
From (M)| To (M) Sample Description of Strata Symbol Sample core Core R.Q.D Remarks
o .Q.D.
Depth (M) 0-150 | 150-300 | 300-450 | 450600 | N | R&FNO | (ocovery | ROV (4)
0.00 0.00 BROWNISH MURUM, PEBBLES, | % Gf DS-1
I To COBBLES AND BOULDERS P l=E
8:38 o 1T04 | 020 | 1600 | 0.00
o
To 5 o 4
1.80 ol
£ D
2 Dl:r
o _ 9 g
¢
[+] £3 E
0 DIZ
L g RT‘
1.80 QD 5T08 0.25 35.00 0.00
o [El=E
L [?Ef
2.50
o _ g
| o [
250 R 9TO18 | 070 | 46.00 | 10.00
To : o Tl
4.00 2 Eq,?
[+ £3 =
L [
o _ 9 g
ol:,
IE=E
C‘D >
4.00 o
4.00 4.00 BROWNISH GREY MODERATELY 1970 25 0.66 66.00 45.00
To WEATHERED ROCK
5.00
5.00
5.00 5.00 |GREY BASALT 26 TO 39 1.47 98.00 28.00 |Inclined and vertical veins
To
6.50
| 6.50 40TO 49 1.28 86.00 46.00
To
8.00
| 8.00 50 TO 56 0.89 89.00 44.00
To
9.00
| 9.00 57T061 0.80 80.00 60.00
To
10.00
10.00
Bore Hole Terminated at : 10.00

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 S.P.T.: 0

No.of U.D.S.: 0

No. of Water Sample : 0

No. of Vane Test : 0|




Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.
Kalyan(W).0251-2206495.

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
SPT Record Sl. No. of
From (M)| To (M) Sample Description of Strata Symbol Sample core Core R.Q.D Remarks
o .Q.D.
Depth (M) 0-150 | 150-300 | 300-450 | 450-600 Ref-No- | covery | ROVTY (%)
0.00 0.00 BROWNISH MURUM, COBBLES, |# '% I;?‘ DS-1
To PEBBLES AND BOULDERS IN=RE=F
I 838 I 1704 | 020 | 13.00 | 0.0
To e '% ';?(
1.85 oo 5
Ci=2
o8
2154
o O
nD [Plj
2
o 7|
G’DS,PD E
1.85 o o 5T07 0.12 12.00 0.00
To 2 'Y
o |
2.85 oo D
L
o8
218§
2.85 ()ns:r_lz' E
2.85 2.85 |GREY MODERATELY 8TO 15 0.65 65.00 24.00
To WEATHERED ROCK
3.85
3.85
3.85 3.85 |GREY BASALT 16 TO 25 1.46 97.00 64.00 |Inclined and vertical veins
To
5.35
| 535 26 TO 36 1.48 98.00 80.00
To
6.85
| 6.85 377039 0.98 98.00 96.00
To
7.85
| 7.85 40TO 44 0.81 81.00 69.00
To
8.85
8.85
Bore Hole Terminated at : 8.85

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 S.P.T.: 0

No.of U.D.S.: 0

No. of Water Sample : 0

No. of Vane Test : 0|




Beneath The Surface™
Report No. :- SRGeo/Lab/PNS10206/Rep-7/R0
Project :- Geotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur.
Principal Client :- |M/s. EGIS Consulting Engineers Pvt. Ltd.
Client:- M/s. P. N. Shidore Civil Engineers (I) Pvt. Ltd.
Location:- Bridge No. 18 DATE: [05.06.2023
Vertical
Density Test Mechanical Analysis Consistency Limits . Triaxial Test Consolidation
(1S: 2720 - Part-8 : 1983) s R c (1S: 2720 - Part-4 : 1985) (IS: 2720- Part-5 : 1985) "E < N (1S:2720 Part-11:1993) |(IS:2720 Part-15:
= o X a —
_ N = 2 25 = 3 5 1965) s
. £ g 8N 25 S6 | TQ 3t v
S = > c o Z T s | £Y = 5 O =
b= * ~ = . o5 A o X < < P NE o) ) O a ©
e =] K} K3 8 - o o = < o 0 © 5 S o) L o £
o Q. Q. £ = o o< ~ —é | 2 a < - =1 = [7]
2 £ ) £ S 9 =T x ® x > = 9 A 174 © J © RN <
o © = &2 2 q o & = X < x ° © - e g v 9 o = © o Qo
» Z > 2 N w = [] © ° - T 2 c » R o o J 9] ) ] «n Y
2 : g3 |l s | 5| 8| 3| 2|z a|“%| | s| g|z2|c¢: -
g g g & | 3 ° | 2| & | £ 2l 2 s | 8| 2| 2
k7 z 7 2 £ =
3 ° a ] S £
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 Chemical Analysis Tuu Triaxial Test ( Unconsolidated Undrained ) sp Swelling Pressure or Swelling Potential Test ) Angle of Internal Friction
COMP : Compaction Test Tcu Triaxial Test ( Consolidated Undrained ) SPT Standard Penetration Test Sample Cu Undrained Cohesion
DS Direct Shear Ted Triaxial Test ( Consolidated Drained ) ups Undisturbed Soil Sample @' Effective Angle of Internal Friction
K Permeability Test NP Non Plastic VL o Laboratory Vane Shear Test cu' Effective Cohesion
FSI Free Swell Test SL H Shrikage Limit Test uc : Unconfined Compression Test NPO : Not Possible
S & R Geo Pvt. Ltd. JOB NO : PNSI0206

CHub. Caphaule

(Atul Chaudhari - Technical Manager)
Authorized By

(Atul Bopche - Dy. Technical Manager)
Reviewed By

(Pooja Patil - Report Engineer)
Prepared By




Project:- Geotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur.
Location:- |Bridge No. 18
CLAY SILT SAND | GRAVEL Particle Size in mm
[ Fine [ Vregium [ Coarse | Fine | Coarse |
0.002 0.075 0.425 2.00 4.75 20.0 80.0
100
' ot 90
o %
h 80 iz
= =
ri /r =
=
3 / 60 =
= B 50 B
= /,__/’-—"/ LA 8
O = — 0 =
— | — | )
8 // LT 30 Z
= — : =
[ — 1] 0 &
L | —
(Y] — ] E
s — 10
0
0.0001 0.001 0.01 0.1 1 10 100
PARTICLE SIZE ( mm )
\O ) £ 5 % Coeff. Of s g 3
8 * Classification Gravel Sand sitt Clay 5 'em 9? szfeff. t_)f Curvature ‘é E g é
Symbol BH No. Depth* (m) (15 1498) Uniformity, C.. S 5 z £
(@) C,=Dgo/Dyo ) z £ s &
e D3 /(Deo*D1o) z 8 i
(2 % % % % mm mm mm = & o
s .o B 18-01 0.00-0.30 sc 15 42 21 22 37 24 13 DS-01
©) -—a B 18-02 0.00-0.35 sc 27 39 20 14 31 23 8 DS-01
Z .
o
)
_ P
(Pooja Patil - Report Engineer) (Atul Bopche - Dy. Technical Manager) (Atul Chaudhari - Technical Manager)
Prepared By Reviewed By Authorised By
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TEST RESULTS OF ROCK CORES

Report No. :- SRGeo/Lab/PNS10206/Rep.-07/R0O |DATE : 05.06.2023
Project :- Geotechniacal Investigation For DMIDC Dighi Port Industrial Area,Indapur.
Principal Client :- M/s. EGIS Consulting Engineers Pvt. Ltd. Orientation of Loading axis with respect to anisotropy : Perpendicular
Client :- M/s. P.N.Shidore Civil Engineers Pvt.Ltd. Enviromental condition at storage: (+2)27.0°C
Location :- Bridge No. 18 Room Temperature: 27.0°C
Co-Ordinates :- - Pace Rate (KN/Sec) : 1.5
2 Z c
5 2 & 25 25 | 89 = -9
: 4 5 % 2 S8 55 | &5 | 22 | €8 | 88 | 28| »
g g 143] B 1] 9 g' B o oo e 3 2 c o 2 < c < s
v D c © = v c n [P g 8 o 2 O v O L o >~
I S < — L 5 L 8o < [SEPN c N © m —2 1] am o m o) )
Bore Hole Core Depth, ] £ = o c p 3 Z5d @ o 3o S T ® -~ @ ~ 2 o T 5
Sr. No. ) = == o S < T n o =2 o 0 9 o o - | = o N €
No. No. m Td ° B - s Z 32 o2 %) ) 0w a wn e 3 3}
= o = @© = S = a = = == = = S — 4
5 S 5 s g aw
8 S s2
~ ~
£ £ ' - "
cm cm cm < S 9 ! X X 5 5
ab ab % %
X X
1 B 18-1 20 4.10 5.42 1146 | - 2.11 1.000 Soaked 363.0 16042 | - | - 0.11 004 | - | - |
2 B 18-1 32 5.80 5.46 1130 | - 2.07 1.000 Soaked 280.4 12210 | - | - 0.15 005 [ - | - |
3 B 18-2 14 3.40 5.46 10.50 | - 1.92 0.991 Soaked 292.8 1263.8 | - | - 0.37 013 [ - | e | -
4 B 18-2 19 4.20 5.40 1159 | - 2.15 1.000 Soaked 318.1 1416.2 | e e 0.41 014 [ - | | -
S & R Geo Pvt. Ltd.

(Pooja Patil - Report Engineer)

Prepared By

(Atul Bopche - Dy. Technical Manager)
Reviewed By

(e \O_Ltigj/ﬂ

Authorised By

(Atul Chaudhari - Technical Manager)




Beneath The Surface

P

Project :

Principal Client :
Client :
Sample ID:

Coordinates:

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

S & R Geotechniques Pvt. Ltd.

Report No: SRGeo/LAB/PNS10206/Rep-7/R0

SILT FACTOR
As per IRC:5-2015

M/s. EGIS Consulting Engineers Pvt. Ltd.
M/s. P. N. Shidore Civil Engineers (I) Pvt. Ltd.
Bridge No. 18 (From River Bed).

Date: 05.06.2023

Table No. 01
Si (0] i Weight of Soil
Sieve Designation \eve Upening elght ot >0l Percent Retained
(mm) Retained (gm)
4.750 mm 4.750 1513 15.13
2.000 mm 2.000 43.97 43.97
1.180 mm 1.180 32.20 32.20
0.600 mm 0.600 449 4.49
0.300 mm 0.300 0.41 0.41
0.150 mm 0.150 0.25 0.25
0.075 mm 0.075 011 0.11
Pan 3.44 3.44
Total 100.00 100.00
Table No. 02
Sieve No. Average Size (mm) Percentage of Weight Retained Column (2) x Column (3)
1 2 3 4
4.750 mm 4.75 15.10 71.73
4.750 to 2.000 mm 3.38 43.97 148.40
2.000 to 1.180 mm 1.59 32.20 51.20
1.180 to 0.600 mm 0.89 4.49 4.00
0.600 to 0.300 mm 0.45 0.41 0.18
0.300 to 0.150 mm 0.23 0.25 0.06
0.150to0 0.075 mm 0.11 0.11 0.01
0.075 mm & below 0.04 3.44 0.13
Total 275.700
Weighted mean diameter
d,= 2.75699975
Say 2.76 i
Where, Silt Factor k., = 1.76Vd,,
Ksf= 2.92
So, Silt Factor = 2.92
S & R Geotechniques Pvt. Ltd. JOB NO. PNS10206

YR

(Pooja Patil - Report Engineer) (Atul Bopche - Dy. Technical Manager) (Atul Chaudhari - Technical Manager)
Prepared By Reviewed By Authorised By
*** End of Report***
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Date:05.06.2023

Report No. : SRGeo/Lab/PNS10206/Rep.-7/R0O
Lab Reference No. : Lab/2023/June/Chem/L-09 Page:2 of 2
Name of the Project: |[Geotechnical Investigation For DMIDC Dighi port Industrial Area, Indapur.
Principal Client: M/s. EGIS Consulting Engineers Pvt. Ltd.
Client Name: M/s. P.N.Shidhore Civil Engineers (I) Pvt.Ltd.
Annexure -1 Summary of Laboratory Test Results of Water Chemical
Chemical Analysis of Water Samples
Sulphate Sulphite 2
2. 2. Chloride =
Sr. No. BH No. Type of Sample pH Value (as50.7) (asS057) IS 3025 (Part 32): g
153025 (Part 11): IS 3025 (Part IS 3025 (Part £
1988 &
1983 24):1986 24):1986
mg/1 mg/1 mg/1
1 B18-2 Water Sample 6.20 13.99 11.66 16.49
\ U ) ,\._,»{
G Sh1e) oI A
A =
Prepared By Checked By Authorized By
(Akshata Ghone- Chemist) (Yogesh Navkar-Quality Manager) (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.

eqgis
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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

Borehole Location Plan Legend

Geotechnical Investigation for OMIDC-Dighi Port Industrial Area i Bridge 20_revised lacation

4

B20-1

Bridger20 revised Iocalioni

820720

Google Earth

S St . 200 m

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).

@) egis 4



Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

Encountered soil/rock layers are described below;

Laver 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.

Laver 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/cm? to 1392kg/cm?. 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/cm?
to 1254kg/cm?2. 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/cm?to 1392kg/cm?.

As per minimum compressive strength 873kg/cm? 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).

eqgis
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3.1 Foundation Protection:

Based on chemical results, the site falls under Class V for sulphates and chlorides (As per
I5456-2000, 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
-1.80m 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/m? (Annexure, Laboratory Test

Result)

Therefore, Allowable Bearing Capacity = 0.1 x 8730 = 873 t/m?

Restricted to 100 t/m2.
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Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.
Kalyan(W).0251-2206495.

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
SPT Record Sl. No. of
From (M) | To (M) Sample Description of Strata Symbol Sample core Core R.Q.D Remarks
o .Q.D.
Depth (M) 0-150 | 150-300 | 300-450 | 450600 | N | R&FNO | (ocovery | ROV (4)
0.00 0.00 BROWNISH MURUM,COBBLES, % |?‘ DS-1
To PEBBLES AND BOULDERS LD,
6:36 (= 1702 0.15 10.00 0.00
To RS
1.80 C’,:?
[+] =2 E|
Lby
o8
2154
o O
Loy
2
o 7|
-tk
1.80 - by
1.80 1.80 |BROWNISH GREY MODERATELY 3708 0.77 64.00 47.00
To WEATHERED ROCK
3.00
3.00
3.00 3.00 |GREY BASALT 9T0 13 1.46 97.00 88.00 |Inclined veins
To
4.50
| 4.50 147015 0.80 80.00 79.00
To
5.50
| 5.50 16 TO 17 0.81 81.00 80.00
To
6.50
| 6.50 18TO 19 1.25 83.00 82.00
To
8.00
8.00
Bore Hole Terminated at : 8.00

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 S.P.T.: 0

No.of U.D.S.: 0

No. of Water Sample : 0

No. of Vane Test : 0|




Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.
Kalyan(W).0251-2206495.

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
SPT Record Sl. No. of
From (M)| To (M) Sample Description of Strata Symbol Sample core Core R.Q.D Remarks
o .Q.D.
Depth (M) 0-150 | 150-300 | 300-450 | 450-600 Ref-No- | covery | ROVTY (%)
0.00 0.00 BROWNISH MURUM,COBBLES, & '% I;?‘ DS-1
To PEBBLES AND BOULDERS IN=RE=F
| 838 Ly 1T05 | 040 | 3400 | 0.0
To CERL
218§
1.50 Ay
Ci=2
o8
2154
o O
| aF [PEf
1.50 @ I;?‘ 6TO 11 0.29 19.00 0.00
To e
-tk
3.00 Il
2
o |
==
nD [?Ef
o8
218§
(R =1 =3
3.00 G-
3.00 3.00 |BROWNISH GRAY MODERATELY 127017 0.65 65.00 26.00
To WEATHERED ROCK
4.00
4.00
4.00 4.00 |GRAY BASALT 18TO 24 1.33 88.00 83.00 |Inclined veins, vertical
To veins
5.50
| 5.50 257031 1.40 90.00 60.00
To
7.00
| 7.00 327035 0.87 87.00 45.00
To
8.00
| 8.00 36 TO 40 0.94 94.00 70.00
To
9.00
9.00
Bore Hole Terminated at : 9.00

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 S.P.T.: 0

No.of U.D.S.: 0

No. of Water Sample : 0

No. of Vane Test : 0|




Beneath The Surface "
Report No. :- SRGeo/Lab/PNS10206/Rep-5/R0
Project :- Geotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur.
Principal Client :- [M/s. EGIS Consulting Engineers Pvt. Ltd.
Client:- M/s. P. N. Shidore Civil Engineers (I) Pvt. Ltd.
Location:- Bridge No. 20 DATE: |30.05.2023
Vertical
Density Test . Mechanical Analysis Consistency Limits - Triaxial Test Consolidation
(1S: 2720 - Part-8 : 1983) S g s (IS: 2720 - Part-4 : 1985) (1S: 2720- Part-5 : 1985) Q < E (1S:2720 Part-11:1993) ((IS:2720 Part-15:
. -3 = 23| %4 1965) z9
— i 2 T RS = s~ £ g
. £ o Lo =) Se | 29 gt g
5 £ g 2o | &9 - 21 2% N = g5 £
= * L = — S 3 o X ot = e o o [GI-% i
T < k) S S oL & = TS T © S S S Qo £
& 5 2 £ T go | o8 e | Ea |z > = | £ |58 s
3 £ & § 59 | 5 x < . < x R o} £9 1| 92 g © S k) N o«
8 > 2 28 84 > 3 ® R ) ) ° TN < g J 3 3 © & o
2 [ S sl 5| 5| &8 8| B | 2 G|E8 2| 5| 8| 2 |¢% =
& g 2 6 | 7 - I T A -
8 = - £ e | £
= ° & i 8 £
B 20-01 0.00-0.30 DS-01 - - GC 31 20 22 27 38 25 13 22 - - - - 2.64
B 20-02 0.00-0.35 DS-01 - - GC 32 18 25 25 36 24 12 22 - - - - 2.65
CHEM : Chemical Analysis Tuu Triaxial Test ( Unconsolidated Undrained ) P Swelling Pressure or Swelling Potential Test b Angle of Internal Friction
COMP : Compaction Test Tcu Triaxial Test ( Consolidated Undrained ) SPT : Standard Penetration Test Sample Cu Undrained Cohesion
DS Direct Shear Ted Triaxial Test ( Consolidated Drained ) ups Undisturbed Soil Sample o Effective Angle of Internal Friction
K Permeability Test NP Non Plastic VL o Laboratory Vane Shear Test Cu' Effective Cohesion
FSI Free Swell Test SL H Shrikage Limit Test uc : Unconfined Compression Test NPO : Not Possible
S & R Geo Pvt. Ltd. JOB NO : PNSI10206

it

(Pooja Patil - Report Engineer)
Prepared By

(Atul Bopche - Dy. Technical Manager)
Reviewed By

=03

( 31%\ '\Cl_‘LL "2: >

(Atul Chaudhari - Technical Manager)
Authorized By




Project :- Geotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur.
Location:- |Bridge No. 20
CLAY SILT SAND | GRAVEL Particle Size in mm
[ Fine | Viedmum [ Coarse Fine I Coarse |
0.002 0.075 0.425 2.00 4.75 20.0 80.0
= 100
—
— ]
— 90
=
— 7% 80 Z
. 7d <
= 7 70 =
5] L 4 0 é
3 455/’ Z
o
= - 50 k=
c L =
= ] &)
o 0 Z
-— | —= =
o 7
Q — w &
e 20 5
(Yo A
A 10
0
0.0001 0.001 0.01 0.1 1 10 100
PARTICLE SIZE ( mm )
NS ) £ 5 2 Coeff. Of g ;? }
I~ Classification Gravel Sand sitt Clay s & & C?eff. ?f Curvature ‘é E E i
N Symbol BH No. Depth* (m) (15 1498) Uniformity, c. = 3 > g
9 cu=Dso/Dm D 2 c_* g og- g &
30 / (Dso Dw) =3 E 4
L£ % % % % mm mm mm = a =
e .o B 20-01 0.00-0.30 GC 31 20 22 27 38 25 13 DS-01
@) -—u B 20-02 0.00-0.35 GC 32 18 25 25 36 24 12 DS-01
Z A
a'a)
©)
- P
(Pooja Patil - Report Engineer) (Atul Bopche - Dy. Technical Manager) (Atul Chaudhari - Technical Manager)
Prepared By Reviewed By Authorised By




Beneath The Sklrfa(;e”"
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TEST RESULTS OF ROCK CORES

Report No. :- SRGeo/Lab/PNS10206/Rep.-5/R0 |DATE : 30.05.2023
Project :- Geotechniacal Investigation For DMIDC Dighi Port Industrial Area,Indapur.
Principal Client :- M/s. EGIS Consulting Engineers Pvt. Ltd. Direction of Loading: Axial
Client :- M/s. P.N Shidore Civil Engineer Pvt.Ltd Enviromental condition at storage: (+2)27.0°C
Location :- Bridge No. 20 Room Temperature: 27.0°C
x — — g — — —
[} 8 — - — - > —
. . |2 . o 3 23 88 | -8 | 88| 28 | £8
[ o ] o 7] o a = - e - o < 0 - c - > —~
© & < s 0 @ BE g & 2o | 26| 38 | gs| £X
20 = o = o o < T & <] o 2 Q o S N
£ ] k) = L %5 5 S = o 5 o < o 03 o 3 2
Bore Hole Core Depth*, 2 T = o c = > ® N S a o s ™ > ™ =< @ [CI B
Sr. No. o [ - T o S © 1 [CIR=] — 8- 5 S = g
No.* No.* m T3 s 2 = 32 ) 2] ) 2 ) = g o)
— @ ES o = = 2= = = S = o
= 5 2w
8 &) wn =
NE NE ) )
cm cm cm 2 9 K ® R 5 5
ab ab o o
X~ X
1 B 20-1 5 2.10 5.48 831 [ - 1.52 0.93 Soaked 17.8 63.28 - 0.50 0.18 - - ---
2 B 20-2 15 3.50 5.48 7.61 | - 1.39 0.91 Soaked 13.4 47.63 - 0.91 0.33 - - ---
S &R Geo Pvt. Ltd. JOB NO. : PNSI0206
CamdaanZ
u S]5heud npo

(Pooja Patil - Report Engineer)

Prepared By

Reviewed By

(Atul Bopche - Dy. Technical Manager)

(Atul Chaudhari - Technical Manager)

Authorised By




Beneath The Surface”

UP\J TEST RESULTS OF ROCK CORES

Report No. :- SRGeo/Lab/PNS10206/Rep.-5/R0O |DATE : 30.05.2023
Project :- Geotechniacal Investigation For DMIDC Dighi Port Industrial Area,Indapur.
Principal Client :- M/s. EGIS Consulting Engineers Pvt. Ltd. Orientation of Loading axis with respect to anisotropy : Perpendicular
Client :- M/s. P.N.Shidore Civil Engineers Pvt.Ltd. Enviromental condition at storage: (+2)27.0°C
Location :- Bridge No. 20 Room Temperature: 27.0°C
Co-Ordinates :- - Pace Rate (KN/Sec) : 1.5
2 Z <
o — L~ o — = o= = =
- " - o ° ¢ _Q 22 | 22 | 22| z3 | 22
8 . 2 s 2 S $59 o9 = | 29 | 59 | 22| 229 | 29
@ ® | £ 8 = o S 5 o 24| 88| 38| 88| &% z o 9
g o < 5 & 5 o S8 N N 53 <3 | 23 (= 5 =
Bore Hole Core Depth, < T = o2 c 3 - 5o g o 3 o S _ - @ -~ @ ~ @ (G 5
Sr. No. =) = - T o S o © nh D 2 o 9 a o o - gt S o o N g
No. No. m T 5 5 =] w % 2} .g 2} o v %) %) O n o wn e o b
= ] ES 2 - o = a — = == = = g - -4
5 S > = a v
o o ©w =
E E \ k: k:
cm cm cm Z R R : ® R 5 g
ab ab 5 Yy
X X
1 B 20-1 9 3.10 5.45 11.60 - 2.13 1.000 Soaked 286.9 12539 [ - | 0.34 012 | - | | e
2 B 20-2 20 4.50 5.45 11.81 | - 2.17 1.000 Soaked 199.8 8733 | - | - 0.29 0.10 - T I
S & R Geotechniques Pvt. Ltd.

(\..\‘:S/’%\—\QLL )ij

(Pooja Patil - Report Engineer) (Atul Bopche - Dy. Technical Manager) (Atul Chaudhari - Technical Manager)
Prepared By Reviewed By Authorised By
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S & R Geotechniques Pvt. Ltd.

Report No: SRGeo/LAB/PNS10206/Rep-5/R0

Project :

Principal Client :

SILT FACTOR
As per IRC:5-2015

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

M/s. EGIS Consulting Engineers Put. Ltd.

Date: 30.05.2023

Client : M/s. P. N. Shidore Civil Engineers (1) Pvt. Ltd.
Sample ID: Bridge No. 20 (From River Bed).
Coordinates:
Table No. 01
Sieve Sieve Opening Weight of Soil percent Retained
(mm) Retained (gm)
2.750 mm 4750 254 254
2.000 mm 2.000 1132 1132
1.180 mm 1.180 1619 16.19
0.600 mm 0.600 16.14 1614
0.300 mm 0.300 1265 12.65
0.150 mm 0.150 672 6.72
0.075 mm 0.075 138 138
Pan 31.06 31.06
Total 100.00 100.00
Table No. 02
Sieve No. Average Size (mm) Percentage of Weight Retained Column (2) x Column (3)
1 2 3 4
4.750 mm 4.75 454 2157
4.750 to 2.000 mm 338 1132 3821
2.000 to 1.180 mm 159 16.19 25.74
1.180 0 0.600 mm 0.89 16.14 14.36
0.600 to 0.300 mm 0.45 12.65 569
0.300t00.150 mm 0.23 672 151
0.150 t0 0.075 mm 0.11 138 0.16
0.075 mm & below 0.04 31.06 116
Total 108.401
Weighted mean diameter
dy= 1.084012
Say 1.08 .
Where, silt Factor Ko = 1.76Vd,,
Ksf= 1.83
So, Silt Factor = 1.83
S & R Geotechniques Pvt. Ltd. PNS10206

T

(Pooja Patil - Report Engineer)
Prepared By

(@=13

(Atul Bopche - Dy. Technical Manager)
Reviewed By

(Atul Chaudhari - Technical Manager)

B;

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

(Akshata Ghone- Chemist)

(Yogesh Navkar-Quality Manager)

Report No. : SRGeo/Lab/PNS10206/Rep.-5/R0 Date:30.05.2023
Lab Reference No. : Lab/2023/May/Chem/L-08 Page:2 of 2
Name of the Project: |[Geotechnical Investigation For DMIDC Dighi port Industrial Area, Indapur.
Principal Client: M/s. EGIS Consulting Engineers Pvt. Ltd.
Client Name: M/s. P.N.Shidhore Civil Engineers (I) Pvt.Ltd.
Annexure -1 Summary of Laboratory Test Results of Water Chemical
Chemical Analysis of Water Samples
Sulphate Sulphite
H Value I;O > lS)() > Chloride %
Sr. No. BH No. Type of Sample P (as50,7) (asS057) IS 3025 (Part 32): g
1S 3025 (Part 11): IS 3025 (Part IS 3025 (Part 5
1988 &
1983 24):1986 24):1986
mg/l mg/1 mg/1
1 B20-2 Water Sample 7.38 24.69 20.58 39.99
(Lo 1 ~ S
2 51 o . g
\ -
Prepared By Checked By Authorized By

(J.S.Salunkhe-M.D. & Tech. Manager)

**HXEND OF REPORT****
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Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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.

eqgis
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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

Borehole Location Plan i Legend
Gentechnical Investigation for OMIDC-Dighi Port Industrial Area £ Bridge 30

&B30:1

Bridge 30

B302 g

Google Earth

e 90 m

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).

@) egis 4
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Encountered soil/rock layers are described below;

Laver 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.

Laver 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/cm? to 1197 kg/cm?. 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/cm? to 1282 kg/cm?2. 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/cm?to 1197 kg/cm?.

As per minimum compressive strength 1008 kg/cm? 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).

eqgis
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3.1 Foundation Protection:

Based on chemical results, the site falls under Class V for sulphates and chlorides (As per
I5456-2000, 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

eqgis
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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/m? (Annexure, Laboratory

Test Result)

Therefore, Allowable Bearing Capacity = 0.1 x 10080 = 1008 t/m?

Restricted to 100 t/m2.

eqgis
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Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.
Kalyan(W).0251-2206495.

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
SPT Record Sl. No. of
From (M)| To (M) Sample Description of Strata Symbol Sample core Core R.Q.D Remarks
o .Q.D.
Depth (M) 0-150 | 150-300 | 300-450 | 450600 | N | R&FNO | (ocovery | ROV (4)
0.00 0.00 BROWNISH COBBLES, PEBBLES |# % Gf DS-1
To  |AND BOULDERS ocaDs
848 0 Ly 17013 | 082 | 5500 | 0.00
To a % =
1.90 & 57 O3
D Dl:r
[
¢
[+] f=t) B
0 DIZ
o % RT‘
B 1.90 e £3 D 1470 20 0.72 48.00 17.00
To nD [Pl:r
o _ g
3.40 QE
[=El=F
nD o
o 5 1
2t
m £3 3
=R
3.40 = 0
3.40 3.40 |GREY MODERATELY 217027 1.02 68.00 38.00
To WEATHERED ROCK
4.90
4.90
4.90 490 |GREY AMYGDOLOIDAL BASALT 28TO 32 1.13 86.00 65.00 |Inclined and vertical veins
To
6.20
| 6.20 337035 1.27 85.00 80.00
To
7.70
| 7.70 36 TO 40 1.40 93.00 90.00
To
9.20
| 9.20 417043 0.70 88.00 78.00
To
10.00
10.00
Bore Hole Terminated at : 10.00

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 S.P.T.: 0

No.of U.D.S.: 0

No. of Water Sample : 0

No. of Vane Test : 0|




Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

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

Kalyan(W).0251-2206495.

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.: B30-2

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

Sample

From (M) | To (M) Depth (M)

SPT Record

Description of Strata Symbol

0-150 | 150-300 | 300-450

450-600

Sample
Ref. No.

Sl. No. of
core
recovery

Core
Revry (%)

R.Q.D.

Remarks

0.00 0.00
To
1.50

1.50
To
2.50

2.50

a
oy og,

BROWNISH GREY PEBBLES, e
COBBLES AND BOULDERS =

Do ¢

UUUQ
L o
|

Do 7
a i @
o D
Uq Q'{]Uq

Do g
L O

n

ogy,

]

Do ¢

17014

157021 0.56 56.00

0.63 42.00

0.00

15.00

2.50 2.50
To
3.50

3.50

GREY MODERATELY
WEATHERED BASALT

227028 0.55 55.00

12.00

3.50 3.50
To
4.90

4.90
To
6.10

6.10
To
7.40

7.40
To
8.55

8.55

GREY JOINTED BASALT

29TO 35 1.22 87.00

36 TO 41 111 92.00

42TO50| 1.20 92.00

51TO 55 111 96.00

59.00

55.00

45.00

68.00

Vertical and inclined veins

Bore Hole Terminated at : 8.55

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 S.P.T.: 0

No.of U.D.S.: 0

No. of Water Sample : 0

No. of Vane Test : 0|




Beneath The Surface™
Report No. :- SRGeo,/Lab/PNS10206/Rep-08/R0
Project :- Geotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur.
Principal Client :- |M/s. EGIS Consulting Engineers Pvt. Ltd.
Client:- M/s. P. N. Shidore Civil Engineers (I) Pvt. Ltd.
Location:- Bridge No. 30 DATE: [05.06.2023
Vertical
Density Test Mechanical Analysis Consistency Limits . Triaxial Test Consolidation
(1S: 2720 - Part-8 : 1983) s R c (1S: 2720 - Part-4 : 1985) (IS: 2720- Part-5 : 1985) E < N (1S:2720 Part-11:1993) |(IS:2720 Part-15:
= o X a —
_ N = 2 25 = 3 5 1965) s
. £ g 8N 25 S6 | TQ 3t v
S = > c o Z T s | £Y = 5 O =
b= * ~ = . o5 A o X < < P NE o) ) O a ©
B =] K} K3 8 - o o = < o 0 © 5 S o) L o £
o Q [=% £ > (O o< N —é | 2 a < = = =N o
3 £ ® g ER<H ® ® ® 3 £ | 2. @ < Ny 5 SN o«
a © = &2 2 q o & = X < x ° © - e g v 9 o = © = o Qo
n z > BN v = (] o < - = 2 < 2N o d o J 9] (3] il wn A
2 : g3 |l s | 5| 8| 3| 2|z a|“%| | s| g|z2|c¢: -
g g g & | 3 ° | 2| & | £ 2l 2 s | 8| 2| 2
8 = Z £ 13 E=
3 ° a ] S £
B 30-01 0.00-0.40 DS-01 cl 8 32 26 34 45 24 21 22 - 2.62
CHEM Chemical Analysis Tuu Triaxial Test ( Unconsolidated Undrained ) sp Swelling Pressure or Swelling Potential Test ¢ Angle of Internal Friction
COMP : Compaction Test Tcu Triaxial Test ( Consolidated Undrained ) SPT Standard Penetration Test Sample Cu Undrained Cohesion
DS H Direct Shear Ted Triaxial Test ( Consolidated Drained ) uDs : Undisturbed Soil Sample P H Effective Angle of Internal Friction
K H Permeability Test NP Non Plastic VLo Laboratory Vane Shear Test Cu' Effective Cohesion
FSI H Free Swell Test SL H Shrikage Limit Test uc : Unconfined Compression Test NPO : Not Possible
S & R Geo Pvt. Ltd. JOB NO : PNSI0206

(Pooja Patil - Report Engineer)
Prepared By

="

(Atul Bopche - Dy. Technical Manager)

Reviewed By

“ap) \‘1_“:,‘?:/”

(Atul Chaudhari - Technical Manager)
Authorized By




Project :- Geotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur.
Location:- |Bridge No. 30
CLAY SILT SAND | GRAVEL Particle Size in mm
[ Fine [ Vregium [ Coarse | Fine | Coarse |
0.002 0.075 0.425 2.00 4.75 20.0 80.0
100
/””
90
= /»/
| / 80 iz
- P E
> A 70
=3 A =
) | e =~
5] = 60 =
= o Z
= 50 =
= L =
Q 1 Q
O > 40 <
2 — =
D) 0 &
S S
&
a4 0 3
(Y] A
A 10
0
0.0001 0.001 0.01 0.1 1 10 100
PARTICLE SIZE ( mm )
0 S s 3
o Classificati Gravel Sand Silt Clay 5 5 é‘i Coeff. of (f:rifaf;:t?rfe = = § %
(@ Symbol BH No. Depth* (m) a(lsssl:ll:;:)on Uniformity, c § E > g
(@) €, =Dg/Dyo .o z 2 ke g
— D3 /(Dgo*D1o) z k] ﬁ
(2 % % % % mm mm mm =S o I~
s .o B 30-01 0.00-0.40 a 8 32 26 34 45 24 21 DS-01
O il
Z .
o |
_ P
(Pooja Patil - Report Engineer) (Atul Bopche - Dy. Technical Manager) (Atul Chaudhari - Technical Manager)
Prepared By Reviewed By Authorised By
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TEST RESULTS OF ROCK CORES

Report No. :- SRGeo/Lab/PNS10206/Rep.-08/R0O |DATE : 05.06.2023
Project :- Geotechniacal Investigation For DMIDC Dighi Port Industrial Area,Indapur.
Principal Client :- M/s. EGIS Consulting Engineers Pvt. Ltd. Orientation of Loading axis with respect to anisotropy : Perpendicular
Client :- M/s. P.N.Shidore Civil Engineers Pvt.Ltd. Enviromental condition at storage: (+2)27.0°C
Location :- Bridge No. 30 Room Temperature: 27.0°C
Co-Ordinates :- - Pace Rate (KN/Sec) : 1.5
2 Z c
5 2 & 25 25 | 89 = -9
- 2 5 7 g Sk B | 25| =8 | 28 | 28 | §8 | .
g g 143] B 1] 9 g' ! oo e 3 2 c o 2 < c < s
] o0 c © = v c & = g 204 8 Q = v O Lo >~ "
E [P |3 g| £ % e g§§¢ °N | 58| sg8 | €8 |Sg| 28| g8 | ¢
Bore Hole Core Depth, o £ = o c 3 Z5d @ o 3o S R ~ ™ -~ @ ~ 2 (G 5
Sr. No. a = - T o s = © n D 20 o o oo o - [l =R o N g
No. No. m b B = w S %) e o v « £ 0 S x & a 2o £
= o 5 2 o a = == = = g o
S s =) = & [
Q o
~ ~
£ £ ' - "
cm cm cm < S 9 ! X X 5 5
ab ab % %
X X
1 B 30-1 22 3.50 5.46 11.82 | - 2.16 1.000 Soaked 274.9 11971 | | - 0.25 009 [ - | - |
2 B 30-1 28 5.00 5.46 11.89 | - 2.18 1.000 Soaked 294.4 12820 | - | - 0.22 007 | - | - |
3 B 30-2 26 3.00 5.46 1113 | - 2.04 1.000 Soaked 231.6 10085 | - | - 0.27 010 | - | - |
4 B 30-2 29 3.70 5.46 11.57 | - 2.12 1.000 Soaked 292.0 12716 | - | e 0.15 005 | - | e | e

S & R Geo Pvt. Ltd.

—YRaT

(Pooja Patil - Report Engineer)
Prepared By

=03

(Atul Bopche - Dy. Technical Manager)
Reviewed By

( \3]53 ~aud ,‘/?,j/(u

(Atul Chaudhari - Technical Manager)
Authorised By
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Report No: SRGeo/LAB/PNS10206/Rep-08/RO

SILT FACTOR
As per IRC:5-2015

Project :

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

S & R Geotechniques Pvt. Ltd.

Date: 05.06.2023

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

Client : M/s. P. N. Shidore Civil Engineers (I) Pvt. Ltd.
Sample ID: Bridge No. 30 (From River Bed).
Coordinates: ----
Table No. 01
Sieve Openin Weight of Soil
Sieve Designation P e e Percent Retained
(mm) Retained (gm)
4.750 mm 4.750 23.68 23.68
2.000 mm 2.000 12.81 12.81
1.180 mm 1.180 18.08 18.08
0.600 mm 0.600 1293 12.93
0.300 mm 0.300 5.50 5.50
0.150 mm 0.150 2.98 2.98
0.075 mm 0.075 0.75 0.75
Pan 23.27 23.27
Total 100.00 100.00
Table No. 02
Sieve No. Average Size (mm) Percentage of Weight Retained Column (2) x Column (3)
1 2 3 4
4.750 mm 4.75 23.68 112.48
4.750 to 2.000 mm 3.38 12.81 43.23
2.000 to 1.180 mm 1.59 18.08 28.75
1.180 to 0.600 mm 0.89 12.93 11.51
0.600 to 0.300 mm 0.45 5.50 2.48
0.300 to 0.150 mm 0.23 2.98 0.67
0.150 to 0.075 mm 0.11 0.75 0.08
0.075 mm & below 0.04 23.27 0.87
Total 200.071
Weighted mean diameter
d,,= 2.0007
Say 2.00 )
Where, Silt Factor ks}' = 1.76vd,,
Ksf= 2.49
So, Silt Factor = 2.49
S & R Geotechniques Pvt. Ltd. JOB NO. PNS10206

(Atul Bopche - Dy. Technical Manager)
Reviewed By

(Pooja Patil - Report Engineer)
Prepared By

(Atul Chaudhari - Technical Manager)
Authorised By

*** End of Report***
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Report No. : SRGeo/Lab/PNS10206/Rep.-8/R0 Date:05.06.2023

Lab Reference No. : Lab/2023/June/Chem/L-09 Page:2 of 2

Name of the Project: [Geotechnical Investigation For DMIDC Dighi port Industrial Area, Indapur.

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

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

Annexure -1 Summary of Laboratory Test Results of Water Chemical

Chemical Analysis of Water Samples
Sulphate Sulphite )
2. 2. Chloride =
sr. No. BH No. Type of Sample pH Value (asS0,7) (asS057) 1S 3025 (Part 32): g
IS 3025 (Part 11): IS 3025 (Part IS 3025 (Part
1988 g
1983 24):1986 24):1986
mg/1 mg/l mg/1
1 B30-1 Water Sample 7.27 18.93 15.78 29.99
A M\
) ..__a{ﬂ AL Wm‘&ﬂ'e
P \:’
Prepared By Checked By Authorized By
(Akshata Ghone- Chemist) (Yogesh Navkar-Quality Manager) (J.S.Salunkhe-M.D. & Tech. Manager)

**HFXEND OF REPORT****
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Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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.

eqgis



Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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

| Borehole Location Plan 2 ! Legend
Geotechnical Investigation for OMIDC-Dighi Part Industrial Area ) : ¥ Bridge 31
[

dB3120 8

Bridge 31, {

G__ooglé Earth .

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).

@) egis 4



Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

Encountered soil/rock layers are described below;

Laver 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.

Laver 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/cm? to 2136kg/cm?. 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/ cm?
to 1164kg/cm?2. 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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DMIDC-Dighi Port Industrial Area

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/cm?to 2136kg/cm?.

As per minimum compressive strength 1064kg/cm? 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).

eqgis
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3.1 Foundation Protection:

Based on chemical results, the site falls under Class V for sulphates and chlorides (As per
I5456-2000, 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

eqgis
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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/m? (Annexure, Laboratory

Test Result)

Therefore, Allowable Bearing Capacity = 0.1 x 10640 = 1064 t/ m?

Restricted to 100 t/m2.

eqgis
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APPENDIX II
BORELOGS AND LAB TEST REPORTS
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Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore
Civil Engineers (I) Pvt. Ltd.
Kalyan(W).0251-2206495.

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
SPT Record Sl. No. of
From (M)| To (M) Sample Description of Strata Symbol Sample core Core R.Q.D Remarks
o .Q.D.
Depth (M) 0-150 | 150-300 | 300-450 | 450-600 Ref-No- | covery | ROVTY (%)
0.00 0.00 [BROWNISH MURUM, o I%ET‘ DS-1
To COBBLES,PEBBLES AND IN=RE=F
0.40 [BOULDERS =y
| 0.40 2 '% R?( 1703 0.20 33.00 0.00
To (R =TE=E
1.00 e
o8
1.00 ol
1.00 1.00 |GREY MODERATELY 4707 0.54 54.00 43.00
To WEATHERED ROCK
2.00
2.00
2.00 2.00 |GREY AMYGDOLOIDAL BASALT 8T0O 11 0.98 89.00 86.00 |White infillings
To
3.10
| 3.0 127017 1.28 85.00 69.00
To
4.60
| 4.60 18TO 19 0.51 85.00 78.00
To
5.20
| 5.20 20 0.95 95.00 92.00
To
6.20
| 6.20 217023 0.83 92.00 90.00
To
7.10
7.10

Bore Hole Terminated at : 7.10

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 S.P.T.: 0

No.of U.D.S.: 0

No. of Water Sample : 0

No. of Vane Test : 0|




Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.
Kalyan(W).0251-2206495.

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
SPT Record Sl. No. of
From (M)| To (M) Sample Description of Strata Symbol Sample core Core R.Q.D Remarks
o .Q.D.
Depth (M) 0-150 | 150-300 | 300-450 | 450-600 Ref-No- | covery | ROVTY (%)
0.00 0.00 BROWNISH MURUM, COBBLES, |# '% I;?‘ DS-1
| ofso |PEBBLES AND BOULDERS oo D 1T07 | 034 | 2600 | 0.0
0 Ly
1.50 CERL
o |
(R =1 =3
Ci=2
o8
o |
=l =F
L e
1.50 - 8TO 13 0.28 19.00 0.00
2
To [=] E?
3.00 e 5203
nD PE(
2
o |
oo D
nD [?Ef
o8
7 ol
3.00 o 5
3.00 3.00 |GREY MODERATELY 147018 1.03 69.00 14.00 |Vertical veins
To WEATHERED BASALT
4.50
4.50
4.50 4.50 19TO21| 0.87 87.00 43.00 |Inclined and vertical veins
To
5.50
| 5.50 227024 1.26 84.00 53.00
To
7.00
| 7.00 25T0 32 1.29 86.00 69.00
To
8.50
| 8.50 33TO35 0.83 83.00 76.00
To
9.50

9.50

Bore Hole Terminated at : 9.50

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 S.P.T.: 0

No.of U.D.S.: 0

No. of Water Sample : 0

No. of Vane Test : 0|
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SOIL TEST DATA SHEET
= \U

Report No. :- SRGeo/Lab/PNS10206/Rep-6/R1

Project :- Geotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur.

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

Client:- M/s. P. N. Shidore Civil Engineers (I) Pvt. Ltd.
Location:- Bridge No. 31 DATE: [30.05.2023
Vertical
Density Test _ Mechanical Analysis Consistency Limits . Triaxial Test Consolidation
(IS: 2720 - Part-8 : 1983) < Q 5 (IS: 2720 - Part-4 : 1985) (IS: 2720- Part-5 : 1985) Q < N (1S:2720 Part-11:1993) | (1S:2720 Part-15
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z z 7 £ £ =
= a 8 S £
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 - --- - a 7 37 23 32 47 24 23 20 --- --- - - 2.62
CHEM  : Chemical Analysis Tuu  : Triaxial Test ( Unconsolidated Undrained ) SP: Swelling Pressure or Swelling Potential Test b Angle of Internal Friction
comp Compaction Test T Triaxial Test ( Consolidated Undrained ) SPT : Standard Penetration Test Sample cu o Undrained Cohesion
bs  : Direct Shear Td Triaxial Test ( Consolidated Drained ) ups : Undisturbed Soil Sample ¢ Effective Angle of Internal Friction
K : Permeability Test NP Non Plastic o Laboratory Vane Shear Test [T Effective Cohesion
Bl Free Swell Test Lo Shrikage Limit Test uc : Unconfined Compression Test NPO Not Possible
S & R Geo Pvt. Ltd. JOB NO : PNSI0206

Coy 5\\a_w2i]n

(Atul Chaudhari - Technical Manager)
Authorized By

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




Project :- Geotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur.
Location:- |Bridge No. 31
CLAY SILT SAND GRAVEL Particle Size in mm
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(Pooja Patil - Report Engineer) (Atul Bopche - Dy. Technical Manager) (Atul Chaudhari - Technical Manager)
Prepared By Reviewed By Authorised By
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TEST RESULTS OF ROCK CORES

Report No. :- SRGeo/Lab/PNS10206/Rep.-6/R1 |DATE : 30.05.2023
Project :- Geotechniacal Investigation For DMIDC Dighi Port Industrial Area,Indapur.
Principal Client :- M/s. EGIS Consulting Engineers Pvt. Ltd. Orientation of Loading axis with respect to anisotropy : Perpendicular
Client :- M/s. P.N.Shidore Civil Engineers Pvt.Ltd. Enviromental condition at storage: (+2)27.0°C
Location :- Bridge No. 31 Room Temperature: 27.0°C
Co-Ordinates :- - Pace Rate (KN/Sec) : 1.5
[ >
= = c
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Bore Hole Core Depth, o T = o2 = 3 — 5o g o o S K Pl > @ ~ & o . 5
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No. No. m b B = w S %) e o v « £ 0 S x &« £ o £
= o 5 2 o a = == = = g o
S s =) = & [
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cm cm cm < S 9 ! X X 5 5
ab ab % Yy
X X
1 B31-1 4 1.10 5.45 11.71 | - 2.15 1.000 soaked 243.6 10647 | - | - 0.34 012 | - | - | -
2 B31-1 8 2.00 5.46 11.75 | - 2.15 1.000 Soaked 267.3 11640 | - | - 0.36 0.12 — e
3 B 31-2 22 5.50 5.46 11.68 | --—-- 2.14 1.000 Soaked 244.7 10656 | - | - 0.37 013 [ - | e -

S & R Geo

Pvt. Ltd.

(Pooja Patil - Report Engineer)
Prepared By

(Atul Bopche - Dy. Technical Manager)

Reviewed By

Qe 1.
5]_’:5\ oy JJ;/()
(Atul Chaudhari - Technical Manager)
Authorised By
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TEST RESULTS OF ROCK CORES

Report No. :- SRGeo/Lab/PNS10206/Rep.-6/R1 DATE : 30.05.2023
Project :- Geotechniacal Investigation For DMIDC Dighi Port Industrial Area,Indapur.
Principal Client :- M/s. EGIS Consulting Engineers Pvt. Ltd. Direction of Loading: Axial
Client :- M/s. P.N Shidore Civil Engineer Pvt.Ltd Enviromental condition at storage: (+2)27.0°C
Location :- Bridge No. 31 Room Temperature: 27.0°C
5 = = = | &3 = =
~ 2 =] v o = >a | 2o
g |2 |8 5 7 S =8 FS | 29| ES | BS |22 | 5=
5 |5 |£ = & - oY ca | 3| 25| 8§ | 35| £X
£ 2 13 ~| & “ g 33 2% | §23 1223|823 &9 e
Bore Hole Core Depth*, 2 T = o c o = =% N S £ L M >m X @ [CI 5
Sr. No. o = T o S © c C o Q £ o S o o N
No.* No.* m T 5 B 2 - 5 2 Qy ) 5o Co |2 € o g
- 2 5 & - = == = = S = o
g 5 o v
o Q n =
NE NE ) )
cm cm cm 2 o o x x g §
1) 2 b b
1 B 31-2 14 3.10 5.45 634 | - 1.16 0.86 Soaked 27.1 97.13 - 1.08 0.40 2.71 2.72 2.73
S & R Geo Pvt. Ltd. JOB NO. : PNS10206
. .
2@6#; C:luﬁ S o la,
(Pooja Patil - Report Engineer) (Atul Bopche - Dy. Technical Manager) (Atul Chaudhari - Technical Manager)
Prepared By Reviewed By Authorised By
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Project :

Principal Client :

S & R Geotechniques Pvt. Ltd.

Report No: SRGeo/LAB/PNS10206/Rep-06/R1

SILT FACTOR
As per IRC:5-2015

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

M/s. EGIS Consulting Engineers Pvt. Ltd.

Date: 30.05.2023

Client : M/s. P. N. Shidore Civil Engineers (I) Pvt. Ltd.
Sample ID: Bridge No.31 (From River Bed).
Coordinates:
Table No. 01
Si (0] i Weight of Soil
Sieve Designation \eve Upening elght ot >0l Percent Retained
(mm) Retained (gm)
4.750 mm 4.750 1121 11.21
2.000 mm 2.000 13.83 13.83
1.180 mm 1.180 16.12 16.12
0.600 mm 0.600 9.14 9.14
0.300 mm 0.300 376 3.76
0.150 mm 0.150 5.10 5.10
0.075 mm 0.075 2.75 2.75
Pan 38.09 38.09
Total 100.00 100.00
Table No. 02
Sieve No. Average Size (mm) Percentage of Weight Retained Column (2) x Column (3)
1 2 3 4
4.750 mm 4.75 11.21 53.25
4.750 to 2.000 mm 3.38 13.83 46.68
2.000 to 1.180 mm 1.59 16.12 25.63
1.180 to 0.600 mm 0.89 9.14 8.13
0.600 to 0.300 mm 0.45 3.76 1.69
0.300 to 0.150 mm 0.23 5.10 1.15
0.150to0 0.075 mm 0.11 2.75 0.31
0.075 mm & below 0.04 38.09 1.43
Total 138.266
Weighted mean diameter
d,= 1.382664
Say 1.38 i
Where, Silt Factor k., = 1.76Vd,,
Ksf= 2.07
So, Silt Factor = 2.07
S & R Geotechniques Pvt. Ltd. JOBNO PNS10206

ORI

(Pooja Patil - Report Engineer)
Prepared By

(Atul Bopche - Dy. Technical Manager)
Reviewed By

\ 3]5\“_‘&@;{7

(Atul Chaudhari - Technical Manager)
Authorised By

*#* End of Report***
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techniQues

Date:30.05.2023

(Akshata Ghone- Chemist)

(Yogesh Navkar-Quality Manager)

Report No. : SRGeo/Lab/PNS10206/Rep.-6/R0
Lab Reference No. : Lab/2023/May/Chem/L-08 Page:2 of 2
Name of the Project: [Geotechnical Investigation For DMIDC Dighi port Industrial Area, Indapur.
Principal Client: M/s. EGIS Consulting Engineers Pvt. Ltd.
Client Name: M/s. P.N.Shidhore Civil Engineers (I) Pvt.Ltd.
Annexure -1 Summary of Laboratory Test Results of Water Chemical
Chemical Analysis of Water Samples
Sulphate Sulphite Chlorid 2
2- 2- oride X
sr. No. BH No. Type of Sample pH Value (asS0,7) (asS057) IS 3025 (Part 32): g
1S 3025 (Part 11): IS 3025 (Part IS 3025 (Part g
1988 &
1983 24):1986 24):1986
mg/1 mg/l mg/1
1 B31-1 Water Sample 6.11 18.93 15.77 20.49
o T et - /\._,'{
aOK O .. _x S
/_:._,‘»_{_’\ el s }é/
= e
Prepared By Checked By Authorized By

(J.S.Salunkhe-M.D. & Tech. Manager)

***¥END OF REPORT****
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Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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.

egis
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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

Borehole Location Plan Legend
Geotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur. ~ Borehole

&)

1812

B

: IBr_n,dge 1
=5 I

B B1:1

.

(Google Earth

WiEgE (02073 CHES ATHUE o ° ! 90 m

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;

Laver I: Residual Soil

(@2)egis .
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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.

Laver 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/cm? to 1380kg/cm?. 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/cm? to 1410kg/cm?2. 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.

egis



Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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/cm? to 1380kg/cm? As per minimum compressive strength
1320kg/cm? 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/m?2. 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).

egis



Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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 I15456-2000, 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/ m? (Annexure, Laboratory

Test Result)

Therefore, Allowable Bearing Capacity = 0.1 x 13200 = 1320 t/m?

Restricted to 100 t/m?2.
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Calculation of Settlements of Spread Foundations (3m X 3m) Exerting
Pressure of 100t/m2:

2

— U

S

1
Settlement = S = (,B' ml 1,

Where,
qo = Footing Pressure = 100 t/m?

B = B/2 (Where B is the width of pressure distribution)

B = Poisson’s ratio = 0.25

E = Modulus of Elasticity

Is = Influence Factor (Obtained from Table 5-2, Reference No. 1)
It = 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/ m? (Reference No. 1)
Using 1/10th of this value, E = 1,70,000 t/ m?

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)

_ 2
Settlement of Layer = S;=100x1.5x 12025 1 4x0.51x1.0
1,70,000
= 150x > x4x0.51x1.0
1,70,000

= 150x5.514x10¢x4x0.51x1.0
= 150x0.000005514x4x0.51x1.0
=(0.001687284= 0.002m = 2mm
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APPENDIX II
BORELOGS AND LAB TEST REPORTS
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Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore
Civil Engineers (I) Pvt. Ltd.
Kalyan(W).0251-2206495.

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
SPT Record Sl. No. of
S I S | Ci
From (M) | To (M) Dear:;]p(:/l) Description of Strata Symbol R:;n:\)loe core Rcv?r?‘y) R.Q.D. Remarks
P 0-150 | 150-300 | 300-450 | 450-600 N "7 | recovery v
0.00 0.00 - 1.00|MURUM, PEBBLES and % ET‘ DS-1
COBBLES h D
DE(
o g
=158
£a D
L G‘D [
1.00 - 2.00 = o 1707 0.55 55.00 0.00
oW
2158
[P =EE
Lby
>
2158
L oo D
2.00 - 3.40 ) [Plj 8TO 15 1.00 71.00 35.00
LR R
£ |
-t~
nD PE(
o g
=158
f-tl~F
3.40 Ly
3.40 3.40 - 4.75/GREY MODERATELY 16 TO 21 0.97 72.00 24.00
WEATHERED ROCK
4.75
4.75 {4.75 - 6.25/GREY JOINTED BASALT 227030 1.45 97.00 62.00 |Inclined _vertical veins
6.25-7.75 317041 1.23 82.00 35.00
7.75 - 8.85 42 T0 44 0.98 89.00 64.00
| 885 4570 50 1.18 94.00 72.00
To
10.10
10.10
Bore Hole Terminated at : 10.10

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 S.P.T.: 0

No.of U.D.S.: 0

No. of Water Sample : 0

No. of Vane Test : 0




Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

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

Kalyan(W).0251-2206495.

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
SPT Record Sl. No. of
S I S | Ci
From (M) | To (M) Dear:;]p(:/l) Description of Strata Symbol R:;n:\)loe core Rcv?r?‘y) R.Q.D. Remarks
P 0-150 | 150-300 | 300-450 | 450-600 "7 | recovery v
0.00 0.00 - 0.30MURUM, PEBBELS AND e '% ET‘ DS-1
B COBBLES Aoy
00.30 - 1.50 l,D PE{ 1TO 10 0.55 46.00 0.00
o g
=158
f-tl~F
nD PIj
oW
2158
a2 5
(>D [PU
11.50 - 2.85 [ R 11TO 20 0.60 44.00 0.00
2158
Py-tl=F
nD PE(
LR R
£ |
-t~
nD PE(
LR R
2.85 0_,9,5,?
2.85 2.85 - 4.00|GREY MODERATELY 21TO 30 0.61 53.00 0.00
WEATHERED ROCK
4.00
4.00 {4.00 - 5.00|GREY JOINTED BASALT 317038 0.86 86.00 33.00 |Inclined veins
5.00 - 6.50 3970 47 1.40 93.00 87.00
6.50 - 7.90 48 TO 58 1.30 93.00 58.00
7.90-9.10 59TO 64 1.01 84.00 59.00
9.10
Bore Hole Terminated at : 9.10

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 S.P.T.: 0

No.of U.D.S.: 0

No. of Water Sample : 0

No. of Vane Test : 0




MATERIAL TESTING LABORATORY

STRUCTWEL DESIGNERS & CONSULTANTS PVT. LTD.

f : Navi bai - 400 705. GSTIN NO. : 27AACCS2638F12G lab@structwel.com
T?eiTRBgchglEslésT$é113 Gl CIN : UT4210MH1878PTC020348 www.structwel.com

“Intelligence with Integrity

ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282

TEST REPORT
STRUCTWEL/Level1V/ PHY/TR/Soil/06 1 PAGE 20F 2
Rev. No. - 03 Dtd. 30/08/2022 TC-5282
Discipline: Mechanical Group: Soil and Rock
TEST REPORT NO. & DATE R&D;’LABESAN.Q023-241’SAN00002233'00494
ULR No. : TC528223000005818F
12/04/2023
1. Name & Address of Client EM/s, P.N. Shidhore Civil Engineers (India) Private Limited.
Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk,
Kalyan (W) - 421301.
2. Project / Site éSoil, Water and Rock samples for lab. testing for the work of GEotechnical Investigation
for DMIDC-Dighi Port Industrial Area, Indapur
Ref. No./ID. Mark/B.H. No.:| IS CODE FOLLOWED CN No.15 B1-2 CN No. 12 B1-1 - &
Sample No. : - - -
Depth, m : - 0.0 to 30.0m 0.0 to 1.0m - -
Description : Silty Sand Silty Sand with - -
- gravels
Atterberg Liquid Limit ) 40 44 -- -
Limits Plastic Limit |  1S2720-Parts | 26 I |
Plasticity Index | Y | 1w | 15 umm - T -
ShrinkageLim. | 1S2720-Par6 | - | - [ - ——— =
% Grain size Clay + Silt 4+48 4+28 - -
by Sieve & Sand IS 2720-Part 4 36 % o - | -
Hydrometer Gravel 12 22 - T I
Shear Strength : Test Code Triaxial Test (TUU) [\ s 1] | | | [ - ] . | |
Triaxial / Unconfined Cohesion,kg/em? | 1S 2720 Part-11 [\ s ] ' [ = | | =] | o ||
compression, Direct |Angle | Direot Shear Test as | | [ ' | — | @
‘Bulk (DUU, DCU & 1 ] | - [
|Density. T/m* DCD) | . | |
Water Content,% | IS 2720 Part-13 | - | ] | asliSen] [~ ] | = |
Unconfined | qu (kgfem’) [ | e | | I N
compression test [Shear Strength| IS 2720 Part-10 | [ ‘ | | | ‘ | I =
(kg/om®) Ko i - ]
|Pressure - | | | ! ' | ‘ J | | f
- 'Range, T/m? - D|10-20_ - - 5-l[li10-2(1 il e 5-10(10-2 } o~ ] = 5-10'!0-2[}. - -
, e IS 2720 Part-15 T =] 1 !
Test IMv, m*/Tx10 s g - - | - = f e [ e | il e R e
|Cv,myr x102 sl =l glel ol 2T ol wlwl elal o & Tof .
Natural Moisture Content % IS 2720 Part-1 - - - I
Specific gravity IS 2720 Part-3 2.61 2.62 -- -
. |Max dry Light Compaction
Compaction Idensily, glem’ IS 2720 Part-7 B - - -
2 |Optimum Heavy Compaction
Heavy Compaction .MI:)isl—Com,,% 1S 3720 Pests - ~ - -
California |Soaked % - - - =
Bearing Ratio | Unsoaked % IREEIERIAS — - - --
**Coefficient of Uniformity (Cu) IS 1498 - - - -
**Coefficient of Curvature (Cc) - -- -- -~
Free Swell Index (%) IS 2720 Part-40
Swelling Pressure (kg/cm®) IS 2720 Part-41 = = = —
Triaxial Compression Direct Shear Consolidation Test
TUU : Unconsolidated Undrained DUD : Unconsolidated Drained Mv : Coefficient of volume
Unconfined Compression DUU : Unconsolidated Undrained decrease
UCU : Undisturbed DCU : Consolidated Undrained Cv : Coefficient of consolidation
UCR : Remoulded DCD : Consolidated Drained

** . Indicateg Calculated Parameters Vikra .
:% ;’J;lpa Nodal Qualify Mangger
Checked By Aut horised Signat o

SST/N/LAB/Tech Report/2023-24/turbhe/test report/NABL/Phy/Soil/SANDD00223
FEEE*End of Report ¥

Pune (Laboratory)
Goregaon (Laboratory) Nagpur (Laboratory) Bengaluru (Laboratory)
+91 —22—2929.’7322 / +91-8080928620 +91-7104 238074 +91-80-28364803/4 +91-20-25541721
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MATERIAL TESTING LABORATORY

STRUCTWEL DESIGNERS & CONSULTANTS PVT. LTD.
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“Intelligence with Integrity”™

ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282
TEST REPORT

PAGE 1 OF |

STRUCTWEL/NM/LevelTV/PHY/ TR/Rock/059
Rev, No. 05 Rev. Date: 30/08/2022
Discipline: Mechanical Group: Soil and Rock |

TEST REPORT NO. & DATE IR&D/LAB/SAN/2023-24/SAN0016023/00671
ULR No. :TC528223000005995F
15/04/2023
‘MJs. P.N. Shidhore Civil Engineers (India) Private Limited.
Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk,
Kalyan (W) - 421301,
?Soil, Water and Rock samples for lab. testing for the work of Geotechnical
Investigation for DMIDC-Dighi Port Industrial Area, Indapur
IPNS/Structwel/22 Dtd. 08.04.2023
§At Laboratory

TC-5282

1. Name & Address of Customer

2. Project / Site

3. Customer's Reference
4. Location of test Performance

5. Sample
i) Description iRock
i1) Quantity 04 Nos.
iii) Date of receipt 108/04/2023
iii) Condition i Acceptable

6. Test method followed
7. Date of Testing From

‘As Mentoned Below.
§11/04/2023 to 15/04/2023

TEST REPORT
SR. ID. Mark Depth Dia. Area Length Load | Compressive Compressive SP. Porosity| Water Hardness
No. Dry Density strength strength Gravity Abwor- | by Maobh's
corrected pion scale
mir. mm mm’ mim. kg/m' N N/ mm’ forl/D- N /mm* % Yo
(IS:13030): (IS:9143): (IS 1122): - . IS 13630
Test Method Followed 1991 1979 1974 (Ib(.]?:‘:‘{’]{-:;’g' (Part 13);
(RA 2021) (RA 2021) (RA 2017) S 2019
1 BH No. BI-] 5.00 54.341 2317.98 | 110.76 - 326400 141 141 - 0.014 0.46
(Piece No.24)
2 BH No. B1-1 2.10 54.18| 2304.35 | 109.74 - 316500 137 138 0.010 0.34
(Piece No.10)
3 BH No. B1-2 5.10 54.50( 2331.65 | 112.06 - 306700 132 132 - 0.01T | 0.39
(Picce No.41)
4 IBH No. BI-2 7.0 54.36| 2319.68 | 110.84 - 307000 132 133 -- 0.010 0.33 -
(Piece No.51)
Parameters for Classification as per Strength of Intact Rock Material as per IS 13365:1998 Part 1(RA 2021)
i Comp. Strength
Sr. No. Classification (N/mm?)
1 Exceptionally Strong > 250
2 Very Strong 100-250
3 Strong 50-100
& Average 25-50
5 Weak 10-25
B Very Weak 2-10
7 Extremely Weak <2
NOTE ;
~-Classification shall be used for feasibility studies & preliminary designs only.
-- This test report refers only to the sample submitted for testing.
-- This test report is valid at the time of and under the conditions specificd herein.
-- This test report may not be reproduced in part, without the permission of this laboratory.
-- Any correction invalidates this test report.
):%)ma provided by Customer
Checked By Aut horised Signar ory
SST/N/LAB/Tech Report/2023-24/Test Report/Nabl/Phy/Rock/SANOD1 6023
#%%%%Fnd of Report*****
Goregaon (Laboratory) Nagpur (Laboratory) Bengaluru (Laboratory) Pune (Laboratory)

+91-22-29277322 / +91-8080928620

+91-7104 238074

+91-80-28364803/4

+91-20-25541721
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MATERIAL TESTING LABORATORY

STRUCTWEL DESIGNERS & CONSULTANTS PVT. LTD.

lab@structwel.com
www.structwel.com

‘STRUCTWEL' Plot 15, Sector 24, Turbhe, Navi Mumbai - 400 705.
Tel. : +91-22-68541010

GSTIN NO. : 2TAACCS2638F1ZG
CIN : U74210MH1978PTC020348
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ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282

TEST REPORT

STRUCTWEL/NM/Level/TV/CHE/TR/Construction Water/001 PAGE 1 OF 1
Rev. No. - 06 Did. 20/08/2022
Discipline: Chemical Group: Water

TEST REPORT NO. & DATE R&D/LAB/SAN/2023-24/SAN0016023/00859
ULR No. : TC528223000006183F

17/04/2023
iM/s.P.N. Shidhore Civil Engineers (India) Private Limited.
Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk,

Kalyan (W) - 421301.
Soil, Water and Rock samples for lab. testing for the work of

1. Name & Address of Customer

2. Project / Site

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 iConstruction Water
ii) Quantity i01 No.
iii) Date of receipt i08/04/2023
iv) Condition {Acceptable

{Mentioned Below
i14/04/2023

6. Test method followed
7. Date of Testing

CHEMICAL ANALYSIS OF CONSTRUCTION WATER
*ID Mark. : 55500, Bridge No. 13

TC-5282

Permissible Limits
. IS 456 : 2000 (RA 2021)
Test Parameter I'est Method Followed | Results Mg and Curing | Ground Clause
Clause 5:4 Table 1 | 8:2:2:4 & Table 4
pH IS 3025 (Part 11) : 2022 7.62 Not less than 6 From 6 to 9
IS 3025:1988 Part 32 2000 Max.
Chlorides (mg/ltr) (RA 2019) 22 (Plain Concrete) 500 -
(Argentometric Method) (Reinforced Concrete)
. IS 3025 Part 24/Sec 1) : 2022
25 as SO : :
Sulphates as SO;  (mg/ltr.) (Grayerictric Method) 19 400 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 IS 456:2000 (RA 2021), 215 M
sample, 0.02 N, H,SO, required) mL (Indicator Method) - ax. -
1S 3025:2009 Part 21

Total Hardness as CaCO3 mg/L (RA 2019) (EDTA method) - -- --
Acidity (To neutralize 100 ml water sample, IS 456:2000 (RA 2021), SM
0.02 N, NaOH required) mL (Indicator Method) B s B

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.
: i..—f
Swati Sonawahe
Manager - Chemical
Checked by

Suchita/™N/LAB/Tech chorﬂ'2023—24ﬂ‘esl Report/Nabl/Che/Water/SAN00 16023

**%%% End of Report **#%**

Aut horised Signar ory

Bengaluru (Laboratory)

Pune (Laboratory)

e Hologram authenticates report e Hologram authenticates report e Hologram authenticates report e Hologram authenticates report

Nagpur (Laboratory)
+91-7104 238074

Goregaon (Laboratory)

+91-22-29277322 / +91-8080928620 +01-20-25541721

+01-80-28364803/4




eqis

GEOTECHNICAL INVESTIGATION FOR
DMIDC - DIGHI PORT INDUSTRIAL AREA

Geotechnical Investigation Report
(Bridge No. 02)

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



mailto:info@pnsco.in
mailto:pnsco@yahoo.com

Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

1.0

2.0
21
2.2
23

3.0
3.1

Geotechnical Investigation Report
(Bridge No. 02)

Table of Contents

Section

Introduction

Exploration Procedure
Exploration Scope
Subsurface Conditions
Groundwater Levels

Foundation Recommendations
Foundation Protection

Appendix I - Calculations for Bearing Capacity and Settlement
Appendix II - Borelogs and Lab Test Reports

Page No.

Q1 = = W

o1

11

egis



Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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.

egis



Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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

Borehole Location Plan Legend
Geotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur. » Borehole

B2-2 I‘%mdge 2
B2-1

Google Earth A
N
| 100 m l

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;

Laver 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

(@2)egis .
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DMIDC-Dighi Port Industrial Area

(RQD) ranged between 0% and 55%. Compressive strength of rock core sample ranges
from 270kg/cm? to 530kg/cm?. The lower boundary of this layer was encountered at
depths of 2.00m to 3.60m below ground surface.

Laver 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/cm? to 690kg/cm?2. 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/cm?to 530kg/cm?. As per minimum compressive strength
280kg/cm? 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

egis
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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 15456-2000, 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/m?3
Maximum Water Cement Ratio: 0.55
Minimum Cover to Reinforcement: 50mm

egis
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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/m? (Annexure, Laboratory Test

Result)

Therefore, Allowable Bearing Capacity = 0.1 x 2800 = 280 t/m?

Restricted to 100 t/m2.

egis
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Calculation of Settlements of Spread Foundations (3m X 3m) Exerting
Pressure of 100t/m2:

2

— U

S

1
Settlement = S = q,B'

mi I,

Where,
qo = Footing Pressure = 100 t/m?

B = B/2 (Where B is the width of pressure distribution)

B = Poisson’s ratio = 0.25

E = Modulus of Elasticity

Is = Influence Factor (Obtained from Table 5-2, Reference No. 1)
It = 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 It = 1.0 (From Table 5-2, Reference 1)

_ 2
Settlement of Layer = S;=100x1.5x 202 4x0.51x1.0
1,70,000

0.9375
1,70,000

= 150x x4x0.51x1.0

= 150x5.514x106 x4x0.51x1.0
= 150x0.000005514x4x0.51x1.0
= (.001687284= 0.002m = 2mm
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APPENDIX II
BORELOGS AND LAB TEST REPORTS
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Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.
Kalyan(W).0251-2206495.

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
SPT Record Sl. No. of
S I S | Ci
From (M) | To (M) Dear:;]p(:/l) Description of Strata Symbol R:;n:\)loe core Rcv?r?‘y) R.Q.D. Remarks
P 0-150 | 150-300 | 300-450 | 450-600 " | recovery v
0.00 0.00 - 1.30|REDDISH GREY MODERATELY 1707 0.71 55.00 12.00
WEATHERED ROCK
.30 - 2.00 8TO 10 0.40 57.00 39.00
2.00
2.00 2.00 - 3.50|REDDISH GREY AMYGDALOIDAL| 1170 14 1.40 93.00 90.00 |Inlined and vertical veins
BASALT and GREY JOINTED
BASALT
B.50 - 4.90 15TO 22 1.20 86.00 64.00
.90 - 6.10 23TO 30 1.05 88.00 46.00
6.10-7.10 317037 0.92 92.00 50.00
7.10
Bore Hole Terminated at : 7.10

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 S.P.T.: 0

No.of U.D.S.: 0

No. of Water Sample : 0

No. of Vane Test : 0




Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.
Kalyan(W).0251-2206495.

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

SPT Record Sl. No. of
S I S | Ci
From (M) | To (M) Dear:;]p(:/l) Description of Strata Symbol R:;n:\)loe core Rcv?r?‘y) R.Q.D. Remarks
P 0-150 | 150-300 | 300-450 | 450-600 " | recovery v
0.00 0.00 - 0.80|REDDISH GREY MODERATELY 1706 0.50 63.00 0.00
WEATHERED ROCK
0.80 - 2.10 77011 0.86 66.00 55.00
R.10-3.60 127019 1.03 69.00 35.00
3.60
3.60 3.60 - 5.10GREY JOINTED BASALT and 20TO 30 1.39 93.00 51.00
GREY AMYGDALOIDAL BASALT
5.10 - 6.60 317037 131 87.00 61.00
6.60 - 7.70 387041 1.01 92.00 64.00
7.70 - 8.80 42 T0O 45 1.01 92.00 91.00
8.80
Bore Hole Terminated at : 8.80

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 S.P.T.: 0

No.of U.D.S.: 0

No. of Water Sample : 0

No. of Vane Test : 0
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TEST REPORT

‘_ STRUCTWEL/Level/IV/ PHY/TR/Soil/06 | PAGE 2 OF 2
Rev. No. - 03 Did. 30/08/2022 TC-5282
Discipline: Mechanical Group: Soil and Rock
TEST REPORT NO. & DATE {R&D/LAB/SAN/2023-24/SAN0016023/00762
ULR No. :TC528223000006086F
15/04/2023
1. Name & Address of Client :M/s. P.N. Shidhore Civil Engineers (India) Private Limited.

Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk,
Kalyan (W) - 421301.

2. Project / Site ESoi], Water and Rock samples for lab. testing for the work of Geotechnical
Investigation for DMIDC-Dighi Port Industrial Area, Indapur

Ref. No./ID. Mark/B.H. No.:| 1S CODE FOLLOWED Bridge 2-1 Bridge 2-2
Sample No. : - = = — —
Depth, m : -- - - = =3
Description : Sandy Gravels Silty Sand with -
= gravels
Atterberg Liquid Limit 41 33 - -
Limits Plastic Limit IS 2720-Part 5 27 NP i - =
Plasticity Index < a8 14 R -
ShrinkagéLim_ IS 2720-Part 6 . w TR =
% Grain size Clay + Silt 5+34 13 --
by Sieve & Sand IS 2720-Part 4 29 G iR o
Hydrometer Gravel 32 24 - -
Shear Strength : Test Code Triaxial Test (TUU) i ! & ’ [ -
Triaxial / Unconfined Cohesion kg/em’ IS 2720 Part-11 e i | -
compression, Direct .;\nglc ) Direct Shear Test - a [ ;
Bulk (DUU, DCU & .
'Density, T/m’ DCD) B | i -
Water Content,% IS 2720 Part-13 : | |
Unconfined qu (kgjcm:] — - | P
compression test Shear Sircngth IS 2720 Part-10 . . . . ! |
(kg/em?) ] = )
Pecsstind 3 5-10 10-20 - - |5-1010-20 - = |5-10110-20 - = | 5-1010-20 - -
Consolidation RanEc: T/m " 1S 2720 Part-15
Test My, m/Tx10" S el B R el i W I z U S S S ik
CV,mz.-’yr x107 - = | = = & = S - - _ N a " . 3
Natural Moisture Content % IS 2720 Part-1 - e = =
Specific gravity IS 2720 Part-3 2.63 2.6 -
. Max dry Light Compaction
Compaction density, g/em’ IS 2720 Part-7 B - B
. Optimum Heavy Compaction
TRy Compin M?)ist—Conl..% Is\g?zo pzn-a - - -
California Soaked % - e = e
Bearing Ratio ‘Unsoaked % 52120 Tarklo - - =, _
**Cocfficient of Uniformity (Cu) IS 1498 -- o - -
**Coefficient of Curvature (Cc) - - s 22
Free Swell Index (%) IS 2720 Part-40 - “ - e
Swelling Pressure (kg/cm®) IS 2720 Part-4] s i e =
Triaxial Compression Direct Shear Consolidation Test
TUU : Unconsolidated Undrained DUD : Unconsolidated Drained Mv : Coefficient of volume
Unconfined Compression DUU : Unconsolidated Undrained decrease
UCU : Undisturbed DCU : Consolidated Undrained Cv : Coefficient of consolidation
UCR ; Remoulded DCD : Consolidated Drained
X Nodal Q Mar
Chédked By Aut horised Signar ory

SST/N/LAB/Tech Report/2022-23/turbhe/test report NABL/Phy/Soil/SANO 16023

EEE S T End Of I{epol‘t e ok o ok ok e e

Goregaon (Laboratory) Nagpur (Laboratory) Bengaluru (Laboratory) Pune (Laboratory)
+91-22-29277322 | +91-8080928620 +91-7104 238074 +91-80-28364803/4 +91-20-25541721

e Hologram authenticates report e Hologram authenticates report e Hologram authenticates report e Hologram authenticates report
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Pune (Laboratory)
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MATERIAL TESTING LABORATORY

STRUCTWEL DESIGNERS & CONSULTANTS PVT. LTD.
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Tel. : +91-22-68541010 CIN : U74210MH1978PTC020348 www.structwel.com
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TEST REPORT

STRUCTWEL/NM/Level/IV/PHY TR/Rock/ )50 PAGE 1 OF 1
Rev, No. 05 | Rev. Date; 30/08/2022
Discipline: Mechanical Group: Soil and Rock l

TEST REPORT NO. & DATE iR&D/LAB/SAN/2023-24/SAN0016023/00761
'ULR No. :TC528223000006085F
15/04/2023

1. Name & Address of Customer EM!S. P.N. Shidhore Civil Engineers (India) Private Limited.
Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk,
Kalyan (W) -421301.

2. Project / Site ESoiI, 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. 08.04.2023
4. Location of test Performance {At Laboratory
5. Sample _
i) Description {Rock
ii) Quantity {04 Nos.
1ii) Date of receipt :08/04/2023
iif) Condition {Acceptable
6. Test method followed EAs Mentoned Below.
7. Date of Testing From 11/04/2023 to 15/04/2023
TEST REPORT
SR. ID. Mark Depth Dia. Arca Length Load | Compressive Compressive SP. |'r-.--.~;\.:-.-[ Water | Hardness
No. Dry Density strength strength Cavity | sbsor- | by Moh's
corrected oton suil
mir. T mm’ mm. kg/m” N N/ mm® forl/D- N /imm’ Ya [ k)
(IS:13030): (IS:9143): (IS 1122): IS 13630
- - L 30):
I'est Method Followed 1991 1979 1974 “q”?\";{]];:;)gl (Part 13):
(RA 2021) (RA 2021) (RA 2017) i 2019
1 BH No. B2-] 3.50 5440 232310 | 110.0 - 116900 50 50 - 0.010 | 037 ]
(Picce No.15)
2 BH No. B2-1 1.30 54.67| 2346.21 | 93.40 -- 65400 28 27 - 0.011 ] 033
(Piece No.8)
3 BH No. B2-2 4.00 54.30| 2314.56 | 110.00 - 160300 69 69 - 0.012 | 040
{(Piece No.25)
4 BH No. B2-2 0.80 54.00| 2289.06 | 112.14 -- 121300 53 53 -- 0.010 .33
(Picce No.7) i
Parameters for Classification as per Strength of Intact Rock Material as per IS 13365:1998 Part I(RA 2021)
i ERE T Comp. Strength
M INQ. 55 at '
Sr. No Classification (N/mm?)
1 Exceptionally Strong > 250
2 Very Strong 100-250
3 Strong 50-100
4 Average 25-50
5 Weak 10-25
6 Very Weak 2-10
7 Extremely Weak <2
NOTE:
--Classification shall be used for feasibility studies & preliminary designs only,
- 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.
*» Data provided by Customer
CD%;EL{ By
SST/N/LAB/Tech Report/2023-24/Test Report/Nabl/Phy/Rock/SANOO16023
%k Fnd of ch(}l]‘t*****
Goregaon (Laboratory) Nagpur (Laboratory) Bengaluru (Laboratory) Pune (Laboratory)

+91-22-29277322 / +91-8080928620 +91-7104 238074 +91-80-28364803/4 +91-20-25541721

e Hologram authenticates report o Hologram authenticates report e Hologram authenticates report e Hologram authenticates report




MATERIAL TESTING LABORATORY

STRUCTWEL DESIGNERS & CONSULTANTS PVT. LTD.

‘STRUCTWEL' Plot 15, Sector 24, Turbhe, Navi Mumbai - 400 705. GSTIN NO. : 27AACCS2638F12G lab@structwel.com
Tel.: +91-22-68541010 CIN : U74210MH1978PTC020348 www.structwel.com

“Intelligence with Integrity

ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282

TEST REPORT
STRUCTWEL/NM/Level/TV/CHE/TR/Construction Water/001 PAGE 1 QOF 1
Rev. No. - 06 Dtd. 20/08/2022

Discipline: Chemical Group: Water TC-5282

TEST REPORT NO. & DATE R&D/LAB/SAN/2023-24/SAN0016023/00818
ULR No. : TC528223000006142F
17/04/2023

1. Name & Address of Customer iM/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 i Acceptable
6. Test method followed iMentioned Below
7. Date of Testing 114/04/2023

CHEMICAL ANALYSIS OF CONSTRUCTION WATER
* ID Mark. : BH.No. Bridge No. 2-1

Permissible Limits
IS 456 : 2000 (RA 2021)

Test Parameter Test Method Followed | Results Bl and Curing | Ground Clause
Clause 5:4 Table 1 | 8:2:2:4 & Table 4
pH 1S 3025 (Part 11) : 2022 7.56 Not less than 6 From6to 9
IS 3025:1988 Part 32 2000 Max.
Chlorides (mg/ltr) (RA 2019) 21 (Plain Concrete) 500 --
(Argentometric Method) (Reinforced Concrete)

IS 3025 Part 24/Sec 1) : 2022

Sulphates as SO;  (mg/ltr.) (e Nemickric Method) 18 400 Max. Refer Table 4

Volatile (Organic ) Residue (mg/Itr.) 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 IS 456:2000 (RA 2021), 25 M

sample, 0.02 N, H,SO, required) mL (Indicator Method) B 2% -
IS 3025:2009 Part 21

Total Hardness as CaCO3 mg/L (RA 2019) (EDTA method) - - =

Acidity (To neutralize 100 ml water sample, IS 456:2000 (RA 2021), SM _

0.02 N, NaOH required) mL (Indicator Method) - ax

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.
wa'atigzlawane
Manager - Chemical

Checked by :

Suchita/N/LAB/Tech Report/2023-24/Test Repart/Nabl/Che/Water/SAN0016023 Aur horised Signas ory
***%% End of Report **¥%*

Goregaon (Laboratory) Nagpur (Laboratory) Bengaluru (Laboratory) Pune (Laboratory)

+91-22-29277322 / +91-8080928620 +91-7104 238074 +91-80-28364803/4 +91-20-25541721

e Hologram authenticates report e Hologram authenticates report e Hologram authenticates report e Hologram authenticates report




MATERIAL TESTING LABORATORY

STRUCTWEL DESIGNERS & CONSULTANTS PVT. LTD.

‘STRUCTWEL' Plot 15, Sector 24, Turbhe, Navi Mumbai - 400 705. GSTIN NO. : 27TAACCS2638F12G lab@structwel.com
Tel.: +91-22-68541010 CIN : U74210MH1978PTC020348 www.structwel.com

“Intelligence with Integrity

ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282

TEST REPORT
STRUCTWEL/NM/Level/ TV/CHE/TR/Construction Water/001 PAGE 1 QOF 1
Rev. No. - 06 Dtd. 20/08/2022
Discipline: Chemical Group: Water
TEST REPORT NO. & DATE R&D/LAB/SAN/2023-24/SAN0016023/00860
ULR No. : TC528223000006184F
17/04/2023
1. Name & Address of Customer iM/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 .
1) Description iConstruction Water

ii) Quantity i01 No.

iii) Date of receipt :08/04/2023

iv) Condition iAcceptable
6. Test method followed iMentioned Below
7. Date of Testing i14/04/2023

CHEMICAL ANALYSIS OF CONSTRUCTION WATER
* 1D Mark. : BH.No. Bridgc No. 2-2

Permissible Limits
. IS 456 : 2000 (RA 2021)
Test Parameter Test Method Followed | Results Mixlig and Curing | Ground Clause
Clause 5:4 Table 1 | 8:2:2:4 & Table 4
pH IS 3025 (Part 11) : 2022 7.69 Not less than 6 From6to 9
IS 3025:1988 Part 32 2000 Max.
Chlorides (mg/ltr) (RA 2019) 20 (Plain Concrete) 500 -
(Argentometric Method) (Reinforced Concrete)
IS 3025 Part 24/Sec 1) : 2022

Sulphates as Itr, : ;
Sulphates as SO; (mg/ltr,) (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/Itr.) IS 3025 (Part 17) : 2022 - 2000 Max. --
Total Alkalinity (To neutralize 100 ml water IS 456:2000 (RA 2021), 25 M
sample, 0.02 N, H,SO, required) mL (Indicator Method) - ax. -
: L IS 3025:2009 Part 21 _
T'otal Hardness as CaCO3 mg/L (RA 2019) (EDTA method) -
Acidity (To neutralize 100 ml water sample, IS 456:2000 (RA 2021), 5 Max
0.02 N, NaOH required) mL (Indicator Method) - : -
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
Manager - Chemical Vikr
Checked by Nodal Quality Manager

Suchita/N/LAB/Tech Report/2023-24/Test Report/Nabl/Che/Water/SAN0016023 Aut horised Signar ory
*¥%%* End of Report ***%%*

Goregaon (Laboratory) Nagpur (Laboratory) Bengaluru (Laboratory) Pune (Laboratory)
+91-22-29277322 | +91-8080928620 +91-7104 238074 +91-80-28364803/4 +91-20-25541721

e Hologram authenticates report e Hologram authenticates report e Hologram authenticates report e Hologram authenticates report
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Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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.

egis



Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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

Borehole Location Plan Legend
Geotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur. » Borehole

Google Earth A
N
I 100 m

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;

Laver I: Residual Soil

@)egis 4



Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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.

Laver 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/cm?2 to 1210kg/cm2. The lower boundary of this layer was
encountered at depths of 3.80m to 5.00m below ground surface.

Laver 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/cm?2. 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/cm? and 1210 kg/cm?.

As per minimum compressive strength 770kg/cm? 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/m?2. 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 15456-2000, 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/ m? (Annexure, Laboratory Test

Result)

Therefore, Allowable Bearing Capacity = 0.1 x 7700 = 770 t/m?

Restricted to 100 t/m?2.

egis
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Calculation of Settlements of Spread Foundations (3m X 3m) Exerting
Pressure of 100t/m2:

2

— U

S

1
Settlement = S = (,B' ml 1,

Where,
qo = Footing Pressure = 100 t/m?

B” = B/2 (Where B is the width of pressure distribution)

B = Poisson’s ratio = 0.25

E = Modulus of Elasticity

Is = Influence Factor (Obtained from Table 5-2, Reference No. 1)
It = 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/ m? (Reference No. 1)
Using 1/10th of this value, E = 1,70,000 t/m?

L"=3/2=15,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)

_ 2
Settlement of Layer = S;=100x1.5x 12025 1 4x0.51x1.0
1,70,000
= 150x > x4x0.51x1.0
1,70,000

= 150x5.514x10¢x4x0.51x1.0
= 150x0.000005514x4x0.51x1.0
=(0.001687284= 0.002m = 2mm

egis 0
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APPENDIX II
BORELOGS AND LAB TEST REPORTS
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Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore
Civil Engineers (I) Pvt. Ltd.
Kalyan(W).0251-2206495.

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
SPT Record Sl. No. of
S I S | Ci
From (M) | To (M) Dear:;]p(:/l) Description of Strata Symbol R:;n:\)loe core Rcv?r?‘y) R.Q.D. Remarks
P 0-150 | 150-300 | 300-450 | 450-600 N " | recovery v
0.00 0.00 - 1.00|MURUM, PEBBLES and % ET‘ DS-1
COBBLES h D
DE(
o g
=158
£a D
L = 2
1.00 - 1.50 = o 1703 0.20 40.00 0.00
oW
2158
| [P =EE
1.50-1.75 L s 55 0 0 55 SPT-1
L 5 o
1.75 - 2.25| =] I 4707 0.30 60.00 0.00
Py-tl=F
2.25 0 L
2.25 2.25 - 3.00|BROWNISH GREY M ODERATELY 87013 0.33 44.00 0.00
WEATHERED ROCK
B.00 - 4.00 14TO 17 0.64 64.00 45.00
.00 - 4.50 18TO 21 0.30 60.00 0.00
.50 - 5.00 227024 0.37 74.00 26.00
5.00
5.00 5.00 - 6.00|GREY BASALT 257031 0.98 98.00 60.00 |Inclined _vertical veins
6.00 - 7.50 327039 1.40 90.00 80.00
7.50 -9.00 40TO 43 1.45 96.00 93.00
[ 9.00 4470 47 1.00 100.00 86.00
To
10.00
10.00
Bore Hole Terminated at : 10.00

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 S.P.T.: 1

No.of U.D.S.: 0

No. of Water Sample : 0

No. of Vane Test : 0




Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore

Civil Engineers (I) Pvt. Ltd.
Kalyan(W).0251-2206495.

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
SPT Record Sl. No. of
S I S | Ci
From (M) | To (M) Dear:;]p(:/l) Description of Strata Symbol R:;n:\)loe core Rcv?r?‘y) R.Q.D. Remarks
P 0-150 | 150-300 | 300-450 | 450-600 N " | recovery v
0.00 0.00 - 1.50|MURUM, PEBBLES and e '% E?‘ 1703 0.20 13.00 0.00
COBBLES Aoy
nD PE(
o g
¢
f-tl~F
nD PIj
oW
2158
L o O
1.50-1.70 L o3s 55 0 0 55 SPT-1
1.70 - 2.00 gL E_—rx‘ 4707 0.15 50.00 0.00
QD
D.00 - 2.60 ‘:D':’[pu i 87011 | 026 | 43.00 | 0.00
LR R
2.60 0_,9,5,?
2.60 2.60 - 3.80|BROWNISH GREY M ODERATELY 127021 0.93 74.00 0.00
WEATHERD ROCK
3.80
3.80 3.80 - 4.30|GREY BASALT 227025 0.38 76.00 0.00 [Inclind _vertical veins
1.30-5.10 26 TO 30 0.60 75.00 0.00
5.10 - 6.60 31TO 36 1.50 100.00 80.00
6.60 - 8.10 37T042 1.46 97.00 76.00
8.10-9.10 43 TO 44 0.81 81.00 80.00
[ 9.0 45T0 49 0.80 80.00 62.00
To
10.10
10.10
Bore Hole Terminated at : 10.10

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 S.P.T.: 1

No.of U.D.S.: 0

No. of Water Sample : 0

No. of Vane Test : 0




MATERIAL TESTING LABORATORY

STRUCTWEL DESIGNERS & CONSULTANTS PVT. LTD.

‘STRUCTWEL' Plot 15, Sector 24, Turbhe, Navi Mumbai - 400 705.

Tel.: +91-22-68541010

GSTIN NO. : 27TAACCS2638F12G
CIN : UT4210MH1978PTC020348

“Intelligence with Integrity”

lab@structwel.com
www.structwel.com

ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282

TEST REPORT

STRUCTWEL/Level/IV/ PHY/TR/Soili061

PAGE2QOF2

Rev. No, - 03 |

Did. 30/08/2022

Discipline: Mechanical

[ Group: Soil and Rock

TEST REPORT NO. & DATE

1. Name & Address of Client

2. Project / Site

R&D/LAB/SAN/2023-24/SAN0000223/00495

ULR No. : TC528223000005819F

12/04/2023

iM/s. P.N. Shidhore Civil Engineers (India) Private Limited.
Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk,

Kalyan (W) - 421301,

fSoil, Water and Rock samples for lab. testing for the work of GEotechnical Investi gation
for DMIDC-Dighi Port Industrial Area, Indapur

Ref. No./ID. Mark/B.H. No.:| IS CODEFOLLOWED CN. No. 4 B4-1 CN No.d4A B4-2 = et
Sample No. : - -- - - -
Depth, m : - 0.0 to 1.0m 0.0 to 1.50m - -
Description : Clayey Silt with Silty Clay with - s
2 Sand Sand
Atterberg Liquid Limit 47 46 - =
Limits Plastic Limit 182720-Parts | 27 24 ™ = -
Plasticity Index | B 20 22 . - T =
ShrinkageLim. | IS 2720-Part 6 - = =T - =
% Grain size Clay + Silt 11+59 12+57 - -
by Sieve & Sand IS 2720-Part 4 22 19 = | .
Hydrometer Gravel 8 12 B -
Shear Strength : |Test Code Triaxial Test (TUU) [ = | ] =l [~ ] [ s |
Triaxial / Unconfined '@}Esion_kgjc_,nf IS 2720 Part-11 =3 ' | — | | | i |
compression, Direct [Jln_glc ) Direct Shear Test | - | [ - | - o
Bulk (DUU, DCU & [ [ [ [ ‘ I
| Density. T/m’ DCD) Bl iy [ | =
'Water Content,% IS 2720 Part-13 [= [ | P [ — ] I — [
Unconfined [ qu (kgfem’) L—-1 | - = ‘ F -
compression test Shear Strength| IS 2720 Part-10 | l | k |
i(kgfcmz) |8 ‘ = . - | = ||
i e 'Prcssunj:‘ 2 5-10‘10»20: - - 5-10|10~2LJ - | = 5-10‘10-2(4 - 5-10 ‘IO-ZGl - |
Consolidation IRangc.2 I/m < IS 2720 Part-15 | | | | | |
Test Mv, m*/Tx10 - - [ - - - - | - ! -] < | - - = = e
|Cv,myr x107 - - o s o | | ] e | [ | “ o
Natural Moisture Content % IS 2720 Part-1 - - = i
Specific gravity IS 2720 Part-3 2.57 2.59 -- -
. IMax d Light Compaction
Compaction idcnsgtfgrcmi 18 2720 Part7 - - - -
. Optimum Heavy Compaction
Fieyy Compection |Mpoisx-cfm:.,% 15‘3720 Ppart-s - - & =
California [Soaked % - - = =
Bearing Ratio | Unsoaked % B0 Fart16 - - 2 =2
**Coefficient of Uniformity (Cu) IS 1498 - - - i
**Coefficient of Curvature (Cc) - s == -
Free Swell Index (%) IS 2720 Part-40 - -
|Swelling Pressure (kg/cm®) IS 2720 Part-41 - = = -
Triaxial Compression Direct Shear Consolidation Test
TUU : Unconsolidated Undrained DUD : Unconsolidated Drained My : Coefficient of volume
Unconfined Compression DUU : Unconsolidated Undrained decrease

UCU : Undisturbed
UCR : Remoulded

** - Indicateg Calculated Parameters
F
ChecEcd By

DCU : Consolidated Undrained
DCD : Consolidated Drained

SST/N/LAB/Tech Report/2023-24/turbhe/test report/NABL/Phy/Soil/SAN0000223
*****End of Repurt*****

Goregaon (Laboratory)
+91-22-29277322 | +91-8080928620

Nagpur (Laboratory)
+91-7104 238074

Cv : Coefficient of consolidation

Vikr
Nodal Quality Manager

Aut horised Signat o

Bengaluru (Laboratory)
+91-80-28364803/4

Pune (Laboratory)
+91-20-25541721
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GRAIN SIZE ANALYSIS BY Customer M/s. P.N. Shidhore Civil Engineers (India) Private Limited.
SIEVE & HYDROMETER

Goregaon (Laboratory)
+91-22-29277322 | +91-8080928620

Nagpur (Laboratory)
+91-7104 238074

Bengaluru (Laboratory)
+91-80-28364803/4

Pune (Laboratory)
+91-20-25541721
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METHOD

GRAIN SIZE AN ALYSIS BY Customer M/s- P.N. Shidhore Civil Engineers (India) Private Limited.
SIEVE & HYDROMETER

Silty Clay
with Sand
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e e e e
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ONISSVd ADVINADIAL

10.000

O-I¥RAIN SIZE! 9t

0.010

0.001

TC-5282

Goregaon (Laboratory)
+91-22-29277322 | +91-8080928620

Nagpur (Laboratory) Bengaluru (Laboratory)
+91-7104 238074 +91-80-28364803/4

U

Pune (Laboratory)
+91-20-25541721
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MATERIAL TESTING LABORATORY

STRUCTWEL DESIGNERS & CONSULTANTS PVT. LTD.

‘STRUCTWEL' Plot 15, Sector 24, Turbhe, Navi Mumbai - 400 705. GSTIN NO. : 27AACCS2638F 12G lab@structwel.com
Tel.: +91-22-68541010 CIN : U74210MH1978PTC020348 www.structwel.com

“Intelligence with Integrity

ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282

TEST REPORT
STRUCTWEL/NM/LevelTV/PHY/TR/Rock/059 PAGE 1 OF |
Rev, No. 05 | Rev. Date: 30/08/2022
Discipline: Mechanical lGroup: Soil and Rock |

TEST REPORT NO. & DATE R&D/LAB/SAN/2022-23/SAN0000223/00492
ULR No. : TC528223000005816F
12/04/2023

1. Name & Address of Customer EM!S, P.N. Shidhore Civil Engineers (India) Private Limited.
Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk,
Kalyan (W) - 421301,

2. Project / Site ESoil. Water and Rock samples for lab. testing for the work of GEotechnical Investigation
for DMIDC-Dighi Port Industrial Area, Indapur
3. Customer's Reference iLtr. Dtd. 01.04.2023
4. Location of test Performance { At Laboratory
5. Sample
i) Description iRock
ii) Quantity {04 Nos.
iii) Date of receipt 01/04/2023
iii) Condition i Acceptable
6. Test method followed, if any EAs Mentoned Below.
7. Date of Testing From 103/04/2023 to 05/04/2023
TEST REPORT
SR. ID, Mark Depth Dia. Area | Length Dry Load | Compressive Compressive SP. Porosity| Water | Hardness
No. Density strength strength Gravity Absor- | by Moh's
corrected ption scale
mitr. mm. mm’ mim. kg}rn3 N N/ mm’ forl/D- N /mm® Yo Yo
18:13030): 15:9143): 122):
Test Method Followed (1991 : { 1979 4 “51;74 ’ “S(:ﬁi';);:;m :ﬁa]r‘i{,l:‘;:
(RA 2021) (RA 2021) (RA 2017) 2019
1 BH No. B4-1 3.0M 54.54 ) 2335.07 | 110.94 - 180100 77 77 - 0.010 0.33 -
(Piece No.14)
2 BH No. B4-1 6.20M 54,20 2306.05 | 113.02 - 246500 107 108 - 0.010 0.33 “
{Piece No.32)
3 BH No. B4-2 3.20M 54,74 | 2352.23 | 110.76 - 284100 121 121 - 0.008 | 0.28 -
{Piece No.16)
4 BH No. B4-2 6.0M 54.46| 2328.22 | 111.06 - 265800 114 115 - 0.010 0.33 -
(Piece No.35)

Parameters for Classification as per Strength of Intact Rock Material as per IS 13365:1998 Part 1(RA 2021)
Comp. Strength

e Hologram authenticates report e Hologram authenticates report e Hologram authenticates report e Hologram authenticates report

Sr. No. Classification (N/mm?)
1 Exceptionally Strong >250
2 Very Strong 100-250
3 Strong 50-100
4 Average 25-50
5 Weak 10-25
6 Very Weak 2-10
7 Extremely Weak <2
NOTE :
* —Classification shall be used for feasibility studies & preliminary designs only.
— 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 corrgction invalidates this test report.
r%o:‘;‘;h:
Checked By Authorised Signat 0
SST/N/LAB/Tech Report/2023-24/Test Report/Nabl/Phy/Rock/SANOOOC0223
*rkk*End of Report**#¥*
Goregaon (Laboratory) Nagpur (Laboratory) Bengaluru (Laboratory) Pune (Laboratory)

+01-22-29277322 | +91-8080928620 +01-7104 238074 +91-80-28364803/4 +91-20-25541721



MATERIAL TESTING LABORATORY
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ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282

TEST REPORT
STRUCTWEL/NM/Level/I V/CHE/TR/Construction Water/001 PAGE 1 OF 1
Rev. No. - 06 Did. 20/08/2022 TC-5282
Discipline: Chemical Group: Water
TEST REPORT NO. & DATE R&D/LAB/SAN/2023-24/SAN0000223/00256
ULR No. : TC528223000005581F
06/04/2023
1. Name & Address of Customer iM/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 Ltr. Dtd. 01.04.2023
4. Location of performance of test At Laboratory
5. Sample
i) Description iConstruction Water

ii) Quantity :01 No.

iii) Date of receipt i01/04/2023

iv) Condition iAcceptable
6. Test method followed iMentioned Below
7. Date of Testing 105/04/2023

CHEMICAL ANALYSIS OF CONSTRUCTION WATER

* ID Mark. : BH No. B4-1

Permissible Limits
IS 456 : 2000 (RA 2021)

Test Parameter Test Method Followed | Results Mixing and Curing | Ground Clause
Clause 5:4 Table 1 | 8:2:2:4 & Table 4
pH IS 3025 (Part 11) : 2022 7.24 Not less than 6 From 6 to 9
IS 3025:1988 Part 32 2000 Max.,
Chlorides (mg/ltr) (RA 2019) 12 (Plain Concrete) 500 -
(Argentometric Method) (Reinforced Concrete)
IS 3025 Part 24/Sec 1) : 2022 X
P o 1 z
Sulphates as SO; (mg/ltr.) (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 IS 456:2000 (RA 2021), 25 M
sample, 0.02 N, H,80, required) mL (Indicator Method) - i -
Total Hardness as CaCO3 mg/L 1S 3025:2009 Part 21 - s 2z
(RA 2019) (EDTA method)
Acidity (To neutralize 100 ml water sample, IS 456:2000 (RA 2021), sM
0.02 N, NaOH required) mL (Indicator Method) ” i -
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.

A i

SwatiSonawane
Manager - Chemical i BT Parmar
Checked by Nodal Quafity Manager
Suchita/N/LAB/Tech Report/2023-24/Test Report/Nabl/Che/Water/SAN0000223 Aut horised Signat ory
TR hAR End Of Report khhkhk
Goregaon (Laboratory) Nagpur (Laboratory) Bengaluru (Laboratory) Pune (Laboratory)

+91-22-29277322 / +91-8080928620 +91-7104 238074 +91-80-28364803/4 +91-20-25541721
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Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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

Borehole Location Plan
Geotechnical Investigation for OMIDC-Dighi Part Industrial Area, Indapur.

Legend
' Borehale

159—2

*IBndgeg
189-1

Google Earth A
N

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;

Laver I: Residual Soil

(@)egis 4
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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.

Laver 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/cm? to 1440kg/cm?. The lower boundary of this layer
was encountered at depths of 3.00m to 4.50m below ground surface.

Laver 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/cm? to 1710kg/cm?2. 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/cm? and 1440 kg/cm?.

As per minimum compressive strength 970kg/cm? 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/m?2. 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 1S456-2000, 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/m? (Annexure, Laboratory Test

Result)
Therefore, Allowable Bearing Capacity = 0.1 x 9700 = 970 t/m?

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

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

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

Kalyan(W).0251-2206495.

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
SPT Record Sl. No. of
S I S | Ci
From (M) | To (M) Dear:;]p(:/l) Description of Strata Symbol R:;n:\)loe core Rcv?r?‘y) R.Q.D. Remarks
P 0-150 | 150-300 | 300-450 | 450-600 "7 | recovery v
0.00 0.00 - 1.50|MURUM, PEBBLES and e '% E?‘ 1TO 10 1.00 60.00 0.00
COBBLES Aoy
nD PE(
o g
=158
f-tl~F
nD PIj
oW
2158
[P =EE
Lby
>
L 2158
1.50-2.70 [Ar-TH=E 1170 14 0.75 62.00 21.00
=3P
o [
LR R
£ |
-t~
nD PE(
o g
=158
f-tl~F
o
2.70 = PD'
2.70 2.70 - 3.00|MODERATELY WEATHERED 15TO 17 0.20 66.00 0.00
3.00 ROCK
3.00 3.00 - 4.50/GREY BASALT 18 TO 22 1.37 91.00 75.00 |Vertical _inclind veins
.50 - 6.00 23TO 34 1.20 80.00 65.00
6.00 - 7.50 357038 1.48 98.00 90.00
7.50 - 8.00 39 0.49 98.00 92.00
8.00
Bore Hole Terminated at : 8.00

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 S.P.T.: 0

No.of U.D.S.: 0

No. of Water Sample : 0

No. of Vane Test : 0




Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

P. N. Shidhore
Civil Engineers (I) Pvt. Ltd.
Kalyan(W).0251-2206495.

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
SPT Record Sl. No. of
S I S | Ci
From (M) | To (M) Dear:;]p(:/l) Description of Strata Symbol R:;n:\)loe core Rcv?r?‘y) R.Q.D. Remarks
P 0-150 | 150-300 | 300-450 | 450-600 N " | recovery v
0.00 0.00 - 1.00|MURUM, PEBBLES and e '% RT‘ 1703 0.15 15.00 0.00
COBBLES Aoy
nD PE(
o g
=158
2 O
1.00 o
1.00 1.00 - 2.00BROWNISH GREY M ODERATELY 47011 0.77 77.00 43.00
WEATHERED ROCK
£.00-3.00 1270 14 0.76 76.00 54.00
B.00 - 4.50 15T0 17 1.00 66.00 53.00
4.50
4.50 #4.50 - 6.00|GREY BASALT 18 TO 23 1.50 100.00 86.00 |Vertical _inclined veind
6.00 - 7.00 247028 0.97 97.00 90.00
7.00 - 8.50 29T0 37 1.20 80.00 53.00
8.50 - 9.60 38TO 44 1.08 98.00 67.00
9.60
Bore Hole Terminated at : 9.60

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 S.P.T.: 0

No.of U.D.S.: 0

No. of Water Sample : 0

No. of Vane Test : 0




MATERIAL TESTING LABORATORY

STRUCTWEL DESIGNERS & CONSULTANTS PVT. LTD.

GSTIN NO. : 2TAACCS2638F12G

‘STRUCTWEL' Plot 15, Sector 24, Turbhe, Navi Mumbai - 400 705.

Tel.: +91-22-68541010

“Intelligence with Integrity

CIN : UT4210MH1978PTC020348

lab@structwel.com
www.structwel.com

ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282

TEST REPORT

STRUCTWEL/Level/TV/ PHY/TR/S0il/061

PAGE 2 OF 2

Rev. No, - 03

| Du.30/082022

Discipline: Mechanical

' Group: Soil and Rock

TEST REPORT NO. & DATE

1. Name & Address of Client

2. Project / Site

iR&D/LAB/SAN/2023-24/SAN0000223/00496

ULR No. : TC528223000005820F

12/04/2023

EMIS‘ P.N. Shidhore Civil Engineers (India) Private Limited.
Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk,
Kalyan (W) - 421301.

fSoil. Water and Rock samples for lab. testing for the work of GEotechnical Investigation
for DMIDC-Dighi Port Industrial Area, Indapur

TC-5282

Triaxial Compression
TUU : Uncoensolidated Undrained

Ref. No./ID. Mark/B.H. No.:| IS CODE FOLLOWED CN No. 2 B9-1 CN No. 88 B9-2 " <
Sample No. : - -- - = e
Depth, m : - 0.0 to 1.0m 0.0 to 1.50m - -
Description : Clayey Silt with Silty Clay with - -
L Sand Sand
Atterberg Liquid Limit 41 50 - -
Limits Plastic Limit | 1S 2720-Part § 26 25 = T = |
Plasticity Index 15 25 S
ShrinkageLim. | IS 2720-Part 6 — = . e =
% Grain size Clay + Silt 7+66 11+62 - ==
by Sieve & Sand IS 2720-Part 4 23 20 - 2=
Hydrometer Gravel 4 7 = - o —~
Shear Strength : Test Code Triaxial Test (TUU) - | . (i b= -
Triaxial / Unconfined Cohesion,kg/em® | IS 2720 Part-11 = = | | _ | | [ =T ]
compression, Direct [Kglc Direct Shear Test = - | - | | o |
'Bulk (DUU, DCU & ‘ .
|Density,T/m’ DCD) ! — | | ‘ | | - ‘ ‘ | ~
| Water Content,% IS 2720 Part-13 = | | =2l - -
Unconfined | qu (kg/em®) L I |- | e | =1 1 % =
compression test |Shear Strength| IS 2720 Part-10 ' ’ ‘ ‘ | B |
(kg/em®) (‘l . — I || |
|Coesstize 5101020 - | - 51011020 5101020 - | 1020 - |
Consolidation Range, T/m’ o o e el i e B T i O IR
‘ ——==———{  [$2720 Part-15 | - :
Test |Mv, m¥Tx10 sl s =-T-T-1- [ om] e [ e ow [owd « [F o [a]
Cv,m%yr x107 - -l -] [ - | - Vo], e |\ s [ e [ & o ] s
Natural Moisture Content % 1S 2720 Part-1 ik - - =
Specific gravity IS 2720 Part-3 2.62 2.58 - -
. IMax dry Light Compaction
Compaction desitys ngI'IlJ IS 2720 Part-7 - - - -
; Optimum Heavy Compaction
Hey Compaction jMi:)ist—Cont.,% Is‘g?zo Part3 - N = =
California [Soaked % - - i -
Bearing Ratio |Unsoaked % 152720 Part-16 = - - o
**Coefficient of Uniformity (Cu) IS 1498 - - - =
**Coefficient of Curvature (Cc) - - - -
Free Swell Index (%) IS 2720 Part-40 - —
Swelling Pressure (kg/cm®) IS 2720 Part-41 -- - - -

Unconfined Compression
UCU : Undisturbed
UCR : Remoulded

Direct Shear

DUD : Unconsolidated Drained
DUU : Unconsolidated Undrained
DCU : Consolidated Undrained
DCD : Consolidated Drained

Consolidation Test

My : Coefficient of volume
decrease

Cv : Coefficient of consolidation

e Hologram authenticates report e Hologram authenticates report e Hologram authenticates report e Hologram authenticates report

** - Indicates\Calculated Parameters Vikr
%k_)ér Nodal Quality Manager
Checked By Aut horised Signar ory
SST/N/LAB/Tech Report/2023-24/turbhe/test report/NABL/Phy/Soil/'SANO0D0223
*a***End of Report***%*
Goregaon (Laboratory) Nagpur (Laboratory) Bengaluru (Laboratory) Pune (Laboratory)

+91-22-29277322 | +91-8080928620 +91-7104 238074 +91-80-28364803/4 +91-20-25541721
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ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282
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MATERIAL TESTING LABORATORY

STRUCTWEL DESIGNERS & CONSULTANTS PVT. LTD.

‘STRUCTWEL' Plot 15, Sector 24, Turbhe, Navi Mumbai - 400 705. GSTIN NO. : 27AACCS2638F12G lab@structwel.com
Tel. - +91-22-68541010 CIN : UT4210MH1878PTC020348 www.structwel.com

“Intelligence with Integrity”

ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282

TEST REPORT

STRUCTWEL/NM/LevelTV/PHY/TR/Rock/059 PAGE 1 OF 1
Rev. No. 05 | Rev. Date: 30/08/2022
Discipline: Mechanical It.‘rnup: Soil and Rock I

TEST REPORT NO. & DATE IR&D/LAB/SAN/2023-24/SAN0000223/00493
ULR No. : TC528223000005817F
12/04/2023

1. Name & Address of Customer EM;‘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 {Ltr. Dtd. 01.04.2023
4. Location of test Performance {At Laboratory
5. Sample
i) Description iRock
i) Quantity {04 Nos.
iii) Date of receipt i01/04/2023
iii) Condition i Acceptable
6. Test method followed, if any {As Mentoned Below.
7. Date of Testing From £03/04/2023 to 05/04/2023
TEST REPORT
SR. 1D, Mark Depth Dia, Area Length Dry Load | Compressive Compressive SP. Porosity| Water | Hardness
No. Density strength strength Gravity Absor- | by Moh's
corrected ption scale
mir. mm, mm’ mm. kg/m’ N N/ mm’ forl/D- N /mm’ Y %
15:13030): 15:9143): 15 1122): IS 13630
Test Method Followed 5991 ' ( 1979 } ( 1974 ) (IS(:E:S;?;]I??] (Part 13):
(RA 2021) (RA 2021) (RA 2017) 2019
1 BH No. BS-1 2.20M 54,121 2299.24 | 110.34 - 308100 134 135 - 0.010 | 032 -
(Picce No.12)
2 BH No. B9-1 6.0M 54.16 | 2302.64 | 83.51 - 235600 102 97 - 0.018 | 049 -
(Piece No.23)
3 BH No. B9-2 1.50M 54.76 | 2353.95 | 112.42 - 337600 143 144 - 0.009 | 0.34 -
(Piece No.10)
4 BH No. B9-2 5.60M 54,12 2299.24 | 110.06 - 391600 170 171 - 0.008 [ 0.26 -
(Picce No.32)

Parameters for Classification as per Strength of Intact Rock Material as per IS 13365:1998 Part 1(RA 2021)
Sl e
Comp. Strength

Sr. No. Classification N {,mmz)
1 Exceptionally Strong > 250
2 Very Strong 100-250
3 Strong 50-100
4 Average 25-50
5 Weak 10-25
6 Very Weak 2-10
7 Extremely Weak <2
NOTE :
* —Classification shall be used for feasibility studies & preliminary designs only.
~ 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 cqrrection invalidates this test report. Vikra .
U.J;v_,—CLSQ/ Nodal Quility Manager
Checked By Authorfsed Signat
SST/N/LAB/Tech Report/2023-24/Test ReportNablPhy/Rock/SANCO000223
*xxxxEnd of Reports
Goregaon (Laboratory) Nagpur (Laboratory) Bengaluru (Laboratory) Pune (Laboratory)

+91-22-29277322 | +91-8080928620 +91-7104 238074 +91-80-28364803/4 +91-20-25541721

TC-5282
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MATERIAL TESTING LABORATORY

STRUCTWEL DESIGNERS & CONSULTANTS PVT. LTD.

‘STRUCTWEL' Plot 15, Sector 24, Turbhe, Navi Mumbai - 400 705. GSTIN NO. : 27AACCS2638F12G lab@structwel.com
Tel.: +91-22-68541010 CIN : UT4210MH1978PTC020348 www.structwel.com

“Intelligence with Integrity

ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282

TEST REPORT
STRUCTWEL/NM/Level/IV/CHE/TR/Construction Water/001 PAGE 1 OF |
Rev. No. - 06 Dtd. 20/08/2022

Discipline: Chemical

TEST REPORT NO. & DATE

Group: Water

R&D/LAB/SAN/2023-24/SAN0000223/00257
ULR No. : TC528223000005582F

06/04/2023

iM/s.P.N. Shidhore Civil Engineers (India) Private Limited.
Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk,
Kalyan (W) - 421301.

Soil, Water and Rock samples for lab. testing for the work of
GEdotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur

Ltr. Dtd. 01.04.2023

1. Name & Address of Customer

2. Project / Site

3. Customer's Reference

4. Location of performance of test At Laboratory
5. Sample
i) Description iConstruction Water
ii) Quantity {01 No.
iii) Date of receipt :01/04/2023
iv) Condition iAcceptable

§Mentioncd Below

105/04/2023
CHEMICAL ANALYSIS OF CONSTRUCTION WATER
* ID Mark. : BH No. B9-1

6. Test method followed
7. Date of Testing

Permissible Limits
IS 456 : 2000 (RA 2021)

Test Parameter

Test Method Followed | Results

Mixing and Curing

Clause 5:4 Table 1

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

0.02 N, NaOH required) mL (Indicator Method)

pH IS 3025 (Part 11) : 2022 7.21 Not less than 6 From 6 to 9
IS 3025:1988 Part 32 2000 Max.
Chlorides (mg/ltr) (RA 2019) 12 (Plain Concrete) 500 -
(Argentometric Method) (Reinforced Concrete)
2 IS 3025 Part 24/Sec 1) : 2022 : :

SHIphate AR 80,y Tngltes) (Gravemetric Method) 13 e N Relor Table4
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 IS 456:2000 (RA 2021), 25 M
sample, 0.02 N, H,SO, required) mL (Indicator Method) - ax. -

2 1S 3025:2009 Part 21
Total Hard CaCO3 L - - -

ol Hardnssyey CaCOD g (RA.2019) (EDTA method)
Acidity (To neutralize 100 ml water sample, IS 456:2000 (RA 2021), 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.

o
m“e

Manager - Chemical

Checked by
Suchita/N/LAB/Tech Report/2023-24/Test Report/Nabl/Che/Water/SAN0000223

*%%%* End of Report **¥%*

Bengaluru (Laboratory)
+91-80-28364803/4

Nagpur (Laboratory)
+91-7104 238074

Goregaon (Laboratory)
+091-22-29277322 | +91-8080928620

Vikr . P ar
Nodal Quality-Manpger
Aut horised Signat ory

Pune (Laboratory)
+81-20-25541721

e Hologram authenticates report e Hologram authenticates report e Hologram authenticates report e Hologram authenticates report
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Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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.

egis
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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

-

Borehole Location Plan Legend
| - w
Gentechnical Investigation for DMIDS-Dighi Port Industrial Area, Indapur ~ Borehole
- a " e i& L .
- %

Bridge 14

“ Bridge 13 %‘}
FEI3:

1
‘ )

=

: A
Google Earth N

e " 200m

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;

Laver 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

(2)egis 4



Geotechnical Investigation for
DMIDC-Dighi Port Industrial Area

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.

Laver 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/cm?. The lower boundary of this layer was encountered at depths of
5.0m to 6.0m below ground surface.

Laver 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/cm? to 710kg/cm?2. 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/cm? and 580 kg/cm?.

As per minimum compressive strength 320kg/cm? 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/m?2. 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 1S456-2000, 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/m? (Annexure, Laboratory Test
Result)
Therefore, Allowable Bearing Capacity = 0.1 x 3200 = 320 t/m?

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

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

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

Kalyan(W).0251-2206495.

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
SPT Record Sl. No. of
S I S | Ci
From (M) | To (M) Dear:;]p(:/l) Description of Strata Symbol R:;n:\)loe core Rcv?r?‘y) R.Q.D. Remarks
P 0-150 | 150-300 | 300-450 | 450-600 N " | recovery v
0.00 0.00 - 1.00|MURUM, PEBBLES and e '% E?‘ DS-1
COBBLES Aoy
nD PE(
o g
=158
| ==
1.00- 1.50 Ly ws-1
oW
2158
L =5
1.50-2.10 "Ds’[pu 7 10 1 16 21 | sPT
>
2.10 & B Iy
2.10 .10 - 3.00BROWNISH GREY M ODERATELY 1705 0.34 37.00 13.00
WEATHERED ROCK
B.00 - 4.00 6TO9 0.50 50.00 11.00
.00 - 5.00 10TO 12 0.44 44.00 33.00
5.00
5.00 5.00 - 6.10|GREY AMYGDALOIDAL BASALT 13TO 15 1.04 94.00 92.00
6.10 - 7.60 16 TO 21 1.48 98.00 86.00
7.60-9.10 227031 1.48 98.00 86.00
[ 9.0 327037 1.27 87.00 84.00
To
10.55
10.55
Bore Hole Terminated at : 10.55

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 S.P.T.: 1

No.of U.D.S.: 0

No. of Water Sample : 1

No. of Vane Test : 0




Report Sheet

Project : Geotechnical Investigation for DMIDC-Dighi Port Industrial

Area.

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

Kalyan(W).0251-2206495.

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
SPT Record Sl. No. of
S I S | Ci
From (M) | To (M) Dear:;]p(:/l) Description of Strata Symbol R:;n:\)loe core Rcv?r?‘y) R.Q.D. Remarks
P 0-150 | 150-300 | 300-450 | 450-600 N " | recovery v
0.00 0.00 - 1.50|MURUM, PEBBLES and e '% R?‘ DS-1
COBBLES Aoy
nD PE(
o g
& |
f-tl~F
nD PIj
oW
L 2158
1.50 - 2.10 2 Os 7 10 11 0 21 SPT-1
(>D ]
= 0o
>
L 2158
2.10 - 3.00 o o2 O Ws-1
nD PE(
LR R
£ |
g3 O
L “g =
3.00 - 3.20 iy o 30 52 0 0 52 SPT-2
£ 5w
3.20-4.20 [=] 3 1704 0.29 29.00 0.00
f-tl~F
nD PIj
oW
k|
4.20 oo D
4.20 #4.20 - 5.00 BROWNISH GREY M ODERATELY 5TO09 0.42 52.00 33.00
WEATHERD ROCK
5.00 - 6.00 10TO 18 0.59 59.00 22.00
6.00
6.00 6.00 - 7.50|GREY BASALT 19TO 24 1.49 99.00 92.00 |Vertical veins, Inclined
viens
7.50 - 8.65 25T0 29 1.03 88.00 83.00
18.65 - 9.65 30TO 32 1.00 100.00 90.00
| 9.65 337045 1.48 98.00 62.00
To
11.15
11.15
Bore Hole Terminated at : 11.15

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 S.P.T.: 2

No.of U.D.S.: 0

No. of Water Sample : 1

No. of Vane Test : 0
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STRUCTWEL DESIGNERS & CONSULTANTS PVT. LTD.

‘STRUCTWEL’ Plot 15, Sector 24, Turbhe, Navi Mumbai - 400 705. GSTIN NO. : 2TAACCS2638F12G lab@structwel.com
Tel.- +91-22-68541010 CIN : UT4210MH1978PTC020348 www.structwel.com

F'

“Intelligence with Integrity”

ISO/IEC 17025 Accredited Laboraton;r by NABL Vide Certificate Number TC - 5282
TEST REPOR

PAGE 2 0F2

STRUCTWEL/Level/TV/ PHY /TR/Soil/061
Rev. No. - 03 Dtd. 30/08/2022
Discipline: Mechanical Group: Soil and Rock

TEST REPORT NO. & DATE

R&D/LAB/SAN/2023-24/SAN0659322/00488

ULR No. :TC528223000005812F

12/04/2023

;M,’s. P.N. Shidhore Civil Engineers (India) Private Limited.
Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk,
Kalyan (W) - 421301.

TC-5282

1. Name & Address of Client

2. Project / Site

ESoil, Water and Rock samples for lab. testing for the work of
GEotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur

Ref. No./ID. Mark/B.H. No.:| 1S CODE FOLLOWED CN No.15 B-13-1 CN No4A B-13-2 - -
Sample No. : == - - = =
Depth, m : o - - -= -
Description : Silty Sand with Silty Sand with - =
o gravels gravels
Atterberg Liquid Limit 39 44 | - L.
Limits Plastic Limit 1S2720-Part5 | 28 26 E - ” |
Plasticity Index 11 18 T
ShrinkageLim. IS 2720-Part 6 -- -~ =, 1 T
% Grain size Clay + Silt 5+46 10-+30 - -
by Sieve & Sand IS 2720-Part 4 28 37 v 5 -
Hydrometer Gravel 21 23 - -
Shear Strength : Test Code Triaxial Test (TUU) = , = [ i ] | [
Triaxial / Unconfined  |Cohesion kg/cm® | IS 2720 Part-11 = | = - : -
compression, Direct :;‘-\nch_“ Direct Shear Test 1 - ot -
Bulk (DUU, DCU &
| Density, T/m’ DCD) il S W, Sl
| Water Content,% IS 2720 Part-13 - = o e
Unconfined |__qu (kglem®) = 22 E1E N = = | S
compression test Shear Strength| IS 2720 Part-10 |
|(kg/em?) < E: it | S0
[Pressure Range, - i [
Consolidation T/ -10{10-20, - - |5-10 lﬂ-Zq_ - | = |5-10[10-20 - . 5-10 510-20! - -
— IS 2720 Part-15 . |
Test My, m“/Tx10 - - | - - - i I e . " . - @ "
|Cv,m®/yr x107 - - o | ol = [ om [ e [ a T
Natural Moisture Content % IS 2720 Part-1 - = = e
Specific gravity IS 2720 Part-3 2.63 2.59 =t e
Compaction Max dry Light Compaction _ B N B
-densily, g,"g::rn3 IS 2720 Part-7
: Optimum Moist{ Heavy Compaction
Heavy Compaction \Cont. % 1S 2720 Part-8 - = i -~
California Soaked % - - == w
Bearing Ratio |Unsoaked % BN Furi - - - e
**Coefficient of Uniformity (Cu) IS 1498 - - - .
**Coefficient of Curvature (Cc) - - - =
Free Swell Index (%) IS 2720 Part-40 i
Swelling Pressure (. kg/em?) IS 2720 Part-41 - - - -
Triaxial Compression Direct Shear Consolidation Test
TUU : Unconsolidated Undrained DUD : Unconsolidated Drained Myv : Coefficient of volume
Unconfined Compression DUU : Unconsolidated Undrained decrease

UCU : Undisturbed DCU : Consolidated Undrained Cv : Coefficient of consolidation

- UCR : Remoulded DCD : Consolidated Drained
Vikra ;
Nodal Quality Manager
Checked By Aut horised Signarory

SST/N/LAB/Tech Report/2023-24/turbhe/test reportNABL/Phy/Soil/SAN0659322

Pune (Laboratory)
+91-20-25541721

Bengaluru (Laboratory)
+91-80-28364803/4

Nagpur (Laboratory)
+91-7104 238074

Goregaon (Laboratory)
+91-22-29277322 / +91-8080928620
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Goregaon (Laboratory) Nagpur (Laboratory) Bengaluru (Laboratory) Pune (Laboratory)
+91-22-29277322 | +91-8080928620 +91-7104 238074 +91-80-28364803/4 +91-20-25541721
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‘STRUCTWEL' Plot 15, Sector 24, Turbhe, Navi Mumbai - 400 705. GSTIN NO. : 27AACCS2638F12G lab@structwel.com
Tel.: +91-22-68541010 CIN : U74210MH1978PTC020348 www.structwel.com

“Intelligence with Integrity”

ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282

TC-5282

10.000

000 X750

Sand

M/s. P.N. Shidhore Civil Engineers (India) Private Limited.
Soil, Water and Rock samples for lab. testing for the work

of GEotechnical Investigation for DMIDC-Dighi Port

Industrial Area, Indapur

Description Silty Sand wittsample # cn.No.4AB-13-2 Depth, m

O:I@RAIN SI-ZE} 0

Customer
Location
gravels

B.H.No.
Silt
0.010

LB B e o LB e s s i

90
80
0.001

(=] =] o
=~ O vy

30

=
<t

100

METHOD
Cla

ONISSVd HOVINADUAL

GRAIN SIZE ANALYSIS BY
SIEVE & HYDROMETER

e

Goregaon (Laboratory) Nagpur (Laboratory) Bengaluru (Laboratory) Pune (Laboratory)
+91-22-29277322 | +91-8080928620 +91-7104 238074 +91-80-28364803/4 +91-20-25541721
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ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282
TEST REPORT

STRUCTWEL/NM/Level/IV/PHY/TR/Rock/039 PAGE 1 OF 1
Rev. No, 05 I Rev. Date: 30/0%/2022
Discipline: Mechanical FGruup: Soil and Rock [

TEST REPORT NO. & DATE {R&D/LAB/SAN/2022-23/SAN0659322/00490 TC-5282
ULR No. : TC528223000005814F
12/04/2023
1. Name & Address of Customer EMr"S, P.N. Shidhore Civil Engineers (India) Private Limited.
Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk,
Kalyan (W) - 421301.

2. Project / Site ESoil, Water and Rock samples for lab. testing for the work of GEotechnical Investigation
for DMIDC-Dighi Port Industrial Area, Indapur
3. Customer's Reference %PNSIStructwcL‘ZZ Dtd. 25.03.2023
4. Location of test Performance {At Laboratory
5. Sample
i) Description {Rock
ii) Quantity {04 Nos.
iii) Date of receipt i25/03/2023
iii) Condition iAcceptable
6. Test method followed, if any As Mentoned Below.
7. Date of Testing From ?28;’031‘2[)23 to 31/03/2023
TEST REPORT
SR. 1D. Mark Depth Dia. | Area | Length Dry Load | Compressive Compressive SP. Porosity| Water | Hardness
No. Density strength strength Gravity Absor- | by Moh's
corrected ption scale
mir. mim. mm’ mim. kg/m’ N N/ mm’ forl/D- N /mm’ Y %
(18:13030): (1S:9143): (IS 1122): ) . 1S 13630
Test Method Followed 1991 1979 1974 (IS(':{T 32?2::' i (Part 13):
(RA 2021) (RA 2021) (RA 2017) 2019
1 Bridge No.13-1 4.00 54.82 | 2359.11 | 110.64 - 118800 50 50 - 0.013 | 047 -
2 Bridge No.13-1 9.00 54.64 | 2343.64 | 112.32 - 136200 58 58 - 0.009 | 035 -
3 Bridge No.13-2 6.30 54.52| 2333.36 | 112.06 - 164800 71 71 - 0.013 [ 045 -
4 Bridge No.13-2 9.65 54.53 | 2334.21 | 100.40 - 76500 33 32 - 0.011 | 0.40 --
Parameters for Classification as per Strength of Intact Rock Material as per IS 13365:1998 Part 1(RA 2021)
" . Comp. Strength
Sr. No. Classification (N/mm?)
1 Exceptionally Strong >250
2 Very Strong 100-250
3 Strong 50-100
4 Average 25-50
5 Weak 10-25
6 Very Weak 2-10
7 Extremely Weak <2

NOTE :
—Classification shall be used for feasibility studics & preliminary designs only.
- 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.

:(/[@cd by Customer i g
ChetKed By Aut horised Signadory

SST/N/LAB/Tech Reporv2023-24/Test Report/NablPhy/Rock/SANDA59322

*****End Of Report*****

Goregaon (Laboratory) Nagpur (Laboratory) Bengaluru (Laboratory) Pune (Laboratory)
+91-22-29277322 / +91-8080928620 +91-7104 238074 +91-80-28364803/4 +91-20-25541721

e Hologram authenticates report e Hologram authenticates report e Hologram authenticates report e Hologram authenticates report
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ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282
TEST REPORT

STRUCTWEL/NM/Level/IV/CHE/TR/Construction Water/001 PAGE 1 OF |
Rev. No. - 06 Dud. 20/08/2022
Discipline: Chemical Group: Water

TEST REPORT NO. & DATE R&D/LAB/SAN/2023-24/SAN0659322/00811

ULR No. : TC528223000006135F

17/04/2023

iM/s.P.N. Shidhore Civil Engineers (India) Private Limited.

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

Kalyan (W) - 421301.

Soil, Water and Rock samples for lab. testing for the work of

GEotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur
PNS/Structwel/22 Dtd. 25.03.2023

1. Name & Address of Customer

2. Project / Site

3. Customer's Reference

4. Location of performance of test {At Laboratory
5. Sample
i) Description iConstruction Water
i1} Quantity i01 No.
iii) Date of receipt i25/03/2023
iv) Condition {Acceptable

EMcntioned Below

£11/04/2023
CHEMICAL ANALYSIS OF CONSTRUCTION WATER
* ID Mark. : BH.No. Bridgc No. 13-1

6. Test method followed
7. Date of Testing

Permissible Limits
T p I IS 456 : 2000 (RA 2021)
est Parameter Test Method Followed | Results Mixing and Curing | Ground Clause
Clause 5:4 Table 1 | 8:2:2:4 & Table 4
pH IS 3025 (Part 11) : 2022 7.09 Not less than 6 From 6 to 9
IS 3025:1988 Part 32 2000 Max,
Chlorides (mg/ltr) (RA 2019) 14 (Plain Concrete) 500 -
(Argentometric Method) (Reinforced Concrete)
5 IS 3025 Part 24/Sec 1) : 2022
R p 2 S # .
Sulphates as SO;  (mg/ltr.) (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/Itr.) IS 3025 (Part 17) ;: 2022 - 2000 Max. --
Total Alkalinity (To neutralize 100 ml water IS 456:2000 (RA 2021), 25
sample, 0.02 N, H,50, required) mL (Indicator Method) - Max. w
-~ IS 3025:2009 Part 21

Total Hardness as CaCO3 mg/L (RA 2019) (EDTA method) - =
Acidity (To neutralize 100 ml water sample, 1S 456:2000 (RA 2021), sM
0.02 N, NaOH required) mL (Indicator Method) B i B

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.

woal .
Swati Sonawane

Manager - Chemical
Checked by

Suchita/N/LAB/Tech Report/2023-24/Test Report/Nabl/Che/Water/SAN0659322

Aut horised Signat ory

e Hologram authenticates report e Hologram authenticates report e Hologram authenticates report e Hologram authenticates report

*&%%% End of Report ***#%

Pune (Laboratory)
+91-20-25541721

Bengaluru (Laboratory)
+91-80-28364803/4

Nagpur (Laboratory)
+91-7104 238074

Goregaon (Laboratory)
+91-22-29277322 / +91-8080928620
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ISO/IEC 17025 Accredited Laboratory by NABL Vide Certificate Number TC - 5282

TEST REPORT

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

Rev. No. - 06

Dtd. 20/08/2022

Discipline: Chemical

Group: Water

TEST REPORT NO. & DATE

1. Name & Address of Customer

2. Project / Site

3. Customer's Reference
4. Location of performance of test
5. Sample
i) Description

it) Quantity

iit) Date of receipt

iv) Condition
6. Test method followed
7. Date of Testing

PAGE 1 OF 1

R&D/LLAB/SAN/2023-24/SAN0659322/00766

ULR No. : TC528223000006090F

17/04/2023

iM/s.P.N. Shidhore Civil Engineers (India) Private Limited.
Prabhakar Apt., "B" Wing, 3rd floor, Gaondevi Chowk,

Kalyan (W) - 421301.

Soil, Water and Rock samples for lab. testing for the work of
GEotechnical Investigation for DMIDC-Dighi Port Industrial Area, Indapur
PNS/Structwel/22 Dtd. 25.03.2023

{At Laboratory

éConstruction Water
{01 No.

i25/03/2023

i Acceptable
iMentioned Below
i11/04/2023

TC-5282

CHEMICAL ANALYSIS OF CONSTRUCTION WATER

* 1D Mark. : BH.No. Bridge No. 13-2

Permissible Limits

IS 456 : 2000 (RA 2021)

(Gravemetric Method)

Test Parameter Test Method Followed | Results Mix iz and Curing | Ground Clause
Clause 5:4 Table 1 | 8:2:2:4 & Table 4
pH IS 3025 (Part 11) : 2022 7.8 Not less than 6 From61to 9
IS 3025:1988 Part 32 2000 Max.
Chlorides (mg/ltr) (RA 2019) 14 (Plain Concrete) 500 --
(Argentometric Method) (Reinforced Concrete)
Sulphates as SO, (mg/ltr.) IS 3025 Part 24/Sec 1) : 2022 14 400 Max. Refer Table 4

0.02 N, NaOH required) mL

(Indicator Method)

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 neutralilzc 100 ml water IS 456:%000 (RA 2021), _ 25 Max. B
sample, 0.02 N, H,S0, required) mL (Indicator Method)

Total Hardness as CaCO3 mg/L (R.;SZS?;)S :iglg?l‘l;\a:li:lo d) - - -
Acidity (To neutralize 100 ml water sample, IS 456:2000 (RA 2021), _ 5 Max. B

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

Iy D;l/zzxovidcd by Customer.

Swati Sonawane
Manager - Chemical
Checked by

Suchita/N/LAB/Tech Report/2023-24/Test Report/Nabl/Che/Water/SAN(659322
**%%%* End of Report **¥#¥*

Goregaon (Laboratory)
+91-22-29277322 | +91-8080928620

Nagpur (Laboratory)

+91-7104 238074

Aufthorised Signarory

Bengaluru (Laboratory)
+91-80-28364803/4

Pune (Laboratory)
+91-20-25541721

e Hologram authenticates report e Hologram authenticates report e Hologram authenticates report e Hologram authenticates report
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