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STEDRANT

GEOTECHNICAL INVESTIGATION FOR ;I'HE PROPOSED EXTENSION OF OLD ACADEMIC BLOCK IN
THE PREMISES OF NATIONAL LAW SCHOOL OF INDIA UNIVERSITY AT NAGARABHAVI,
BENGALURU

1. Introduction

The National Law School of India University, Bengaluru has proposed for an extension of Old
Academic Block inside their premises by demolishing a part of the existing Academic Block,
Bengaluru. In this regard, a reference was made to M/s. Stedrant Technoclinic Private Limited
(STPL), Bengaluru to carry out the geotechnical investigation work in order to evaluate the

allowable bearing pressure to rest the foundation system for the proposed structure.

In response to the above, a detailed field assessment study was carried out by STPL

during the period 12.11.2024 to 24.12.2024.

The scope of the investigation includes the following:

a. Characterizing the subsoil profile by
¢ Drilling 150mm diameter boreholes using rotary drilling rig.
¢+ Conducting Standard Penetration Test at various depths in the boreholes.
¢+ Collecting disturbed and undisturbed soil samples and rock core samples.
¢ Conducting necessary laboratory tests on soil and rock core samples.

b. Report including recommendations for suitable type of foundation and allowable bearing

pressure on the soil/Rock.

2. Reconnaissance

The site for the proposed construction is located inside the premises of National Law School of

India University at Nagarbhavi, Bengaluru.

Investigation was carried out all around the existing block at 7 identified locations namely, BH 1 to
BH 7. BH 1 location is located in the front side of the existing block, BH 5 is located at rear side of
the existing block, BH 2 to BH 4 locations are existed beside the academic block where basement

floor is existed and BH 5 to BH 6 locations are located in the Open to Sky region of the existing

academic block.
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As per the visual inspection of the proposed construction site, BH 1 and BH 5 locati Ny are \es\
located on higher elevation region and BH 2 to BH 4 locations are located on lower ew /ﬁi‘;
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region. However, by considering the existing ground profile of the proposed construction site,
there will be an elevation difference of about 3.0m. At the time of investigation, reduced level of

existing ground level borehole wise are not furnished.

The details of Site layout and borehole locations are shown in the drawing enclosed.

3. Field Investigation

The field investigation was carried out by drilling 150mm diameter boreholes using Calyx type
rotary drilling rig at Seven identified locations shown by the client’s representative, conducting

standard penetration test and collecting disturbed and undisturbed soil samples and rock cores.

The Standard Penetration Tests were conducted at regular intervals in the boreholes as per
IS: 2131-1981(RA-2021).

4. Laboratory Testing

The following laboratory tests were conducted on the soil and rock samples collected from the

boreholes:

Soil Samples

Test Name | Test Method
In-situ Density | IS: 2720 (Part 29)-1975 (RA 2020)
In-situ Moisture Content . IS: 2720(Part 2)-1973 (RA 2020) |
__ Grain Size Analysis __15:2720 (Part 4)-1985 (RA 2020)
Liquid Limit and Plastic Limit _1S: 2720 (Part 5)-1985 (RA 2020)
Tri-axial Shear Test | 1S:2720 (Part 11)-1993 (RA 2021)
Direct Shear Test S:2720 (Part 13)-1993 (RA 2021)
Rock Samples
Test Name ' ~ Test Method
Uni-axial Compressive strength ofrock | IS: 9143: 1979 (RA 2001)
Point Load Index Strength IS: 8764: 1988 (RA 2019)
Specific Gravity and water Absorption of rock 15:2386(Part3)-1963 (RA 2021)
’ Density of rock i | 15:13030-1991 (RA 2021)

These tests were carried out as per the guidelines given in relevant Indian Standards. The test

results are tabulated in Table 1 and Table 2. ':0/ ,..‘_“ﬁ\\}}
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5. Stratification

Based on the investigation data, the following stratification is arrived at Borehole wise:
The stratification at BH 01 is as follows:
a. Soil strata from the existing ground level to 3.0m depth.

b. Weathered Rock Strata from 3.0m to till the investigated depth of 9.0m.

The stratification at BH 02 is as follows:
a. Soil strata from the existing ground level to 3.0m depth.
b. Refusal strata/ Highly Disintegrated Rock, where SPT ‘N’ values rebound from 3.0m to till
the investigated depth of 9.0m.

The stratification at BH 03 is as follows:
a. Soil strata from the existing ground level to 3.0m depth.

b. Refusal strata/ Highly Disintegrated Rock, where SPT ‘N’ values rebound from 3.0m to till
the investigated depth of 9.0m.

The stratification at BH 04 is as follows:
a. Soil strata from the existing ground level to 3.0m depth.

b. Refusal strata/ Highly Disintegrated Rock where SPT ‘N’ values rebound from 3.0m to 4.5m.
c. Weathered Rock strata from 4.5m to till the investigated depth of 9.0m.

The stratification at BH 05 is as follows:
a. Soil strata from the existing ground level to 1.5m depth.

b. Refusal strata/ Highly Disintegrated Rock where SPT ‘N’ values rebound from 1.5m to 3.0m.
¢. Weathered Rock strata from 3.0m to till the investigated depth of 9.0m.

The stratification at BH 06 is as follows:;
a. Soil strata from the existing grouhd level to 4.5m depth.

b. Refusal strata/ Highly Disintegrated Rock where, SPT ‘N’ values rebound from 4.5m to 7.5m.
c. Weathered Rock strata from 7.5m to till the investigated depth of 9.0m.

The stratification at BH 07 is as follows:

a. Soil strata from the existing ground level to 1.5m depth.

”

e i .
b. Refusal strata/ Highly Disintegrated Rock where, SPT ‘N’ values rebound from 1.5ml,1.'b E'.S'm. ™~

¢. Weathered Rock strata from 2.5m to till the investigated depth of 9.0m. '} {
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Water Table: At the time of investigation, water was not observed till the investigated depth in

any of the boreholes investigated.

The details of field tests, stratification, sampling and water table are furnished in the form of
borelogs.

6. Recommendations

The allowable bearing pressure on soil depends on stratification, load coming on the foundation,
type of structure, degree of saturation, permissible settlement etc. The proposed construction is
an Academic Block and is comprising of Ground Plus Four Upper Floors. The loads coming on the

foundation are Moderate to High.

During investigation, it is observed that the stratification in general shows the presence of
relatively loose to dense soil strata from the existing ground level to a depth ranging from 1.5m to

4.5m, followed by Disintegrated Rocky strata of various degrees of weathering till the investigated

depth.

As per the investigation data, the stratification in general shows the presence of varying strata in
terms of relative density/ strength below the existing ground level. The proposed structure may
undergo differential settlement, if the foundations rested on non-uniform strata. Hence, it is
recommended to rest the foundation on uniform strata (i.e., Disintegrated Rock of Various

Degrees of Weathering) to avoid the differential settlement of the footings.

As the recommended founding strata is rocky strata, the allowable bearing pressure for the

prevailing ground condition is governed by the strength of the strata rather than shear and

settlement criteria.

Based on the investigation data and analysis of the same, an allowable bearing pressure of

100 T/m? is recommended for the design of Isolated Foundation on Disintegrated Rocky Strata.
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Table A: Details of Recommended Founding Strata

| o |' _
Ground Depth of Alslow?b 3
Formation| Founding Recommended! Sanas
3 Borehole | EGLRL* Pressure
Block® Number*| (m) Level Strata Founding (T/m?)
S RI* | below EGL Strata = |—iol
(m) (m) ;:Isolated} ol
" Footings
BH1 S '
BH 2
Academic Block| BH3 Not Not :g ::lt:?rﬁ?
[G+4F] BH4 |Furnished . . . gy 100
i -~ Furnished | Disintegrated
BH S Rock
BH6
BH 7

#- As furnished by client EGL - Existing Ground Level

*. Reduced Levels

As per the visual inspection of the proposed construction site, there will be an elevation
difference of about 3.0m within the proposed construction site. Hence, it is recommended to
adopt the depth of foundation as recommended in the above table borehole wise and

recommended founding strata shall be ensured before laying PCC.

**_ Academic Block

The National Law School of India University, Bengaluru has proposed for an extension of
Academic Block by demolishing a part it. The founding strata and depth of foundation of existing
block is not known and at present, for new building, it is recommended to transfer the loads to
Disintegrated Rocky strata. If the founding strata of both new and old buildings are not same,
then the structure may undergo differential settlement, if both the blocks are connected

structurally. Hence, it is recommended not to connect both old and new building structurally.

. » L n‘»: ¥ -“,J,,;:/
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STEDRANT TECHNOCLINIC PVT LTD
w, BORE LOG

Project  : Geotechnical Investigation for the

Proposed Construction of New Building

Around Old Academic Block, in the

premises of National Law School of India  p,¢te of

University, Nagarabhavi, Bengaluru. commencement :19.11.2024
Client : M/s. NLSIU Date of completion :20.11.2024
BH : 1 Ground water table : Not Encountered
Depth Soil description | Thickness| Legend |Details of sampling SPT Remarks
below of strata Type Depth N Value
GL (m) (m) (m)
1.0 SPT 1.0 5/8/11
’ N=19
Yellowish/Greyish
2.0 € °g;zlxm:§yls / SPT 2.0 9/20/25
N=45
3.0 3.0 SPT 3.0 N>32/100R
== For 11cm
Weathered Rock — :U_I_ Penetration
3.0m - 4.5m =
4.0 CR=20% RQD=NIL ﬁgz il
5.0 4.5m - 6.0m =lI=il
CR=16% RQD=NIL =l ﬁ
6.0 ﬁ HE]
6.0m - 7.5m —
CR=11% RQD=NIL 1
7.0
8.0
7.5m - 9.0m
CR=24% RQD=15%
2.0 6.0
10.0
Borehole was terminated at a depth of 9.0m.
SPT - Standard penetration test R - Rebound
UDS - Undisturbed sample * - Sample not retrieved
CR-Core Recovery RQD - Rock Quality Designation
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STEDRANT TECHNOCLINIC PVT LTD
@ BORE LOG
Project  : Geotechnical Investigation for the Proposed
Construction of New Building Around Old
Academic Block, in the premises of
National Law School of India University,
Nagarabhavi, Bengaluru. Date of commencement :18.11.2024
Client : M/s. National Law School of India University Date of completion : 19.11.2024
BH 12 Ground water table : Not Encountered
Depth Soil description Thickness| Legend | Details of sampling SPT Remarks
below of strata Type Depth N Value
GL (m) (m) (m)
1.0 SPT 1.0 5/8/9
N=17
20 Pinkish/ Yellowish/Brownish SPT 2.0 23/33/42
Silty Sand with Gravel & Mica N=75
3.0 3.0 SPT 3.0 N>39/100R
For 9cm
Penetration
4.0
Pinkish/ Yellowish/Brownish SPT 45 N>100R
Completely Weathered Rock For 12cm
5.0 Penetration
6.0 SPT 6.0 N>100R
For 10cm
Penetration
7.0
SPT 7.5 N>100R
For 13cm
8.0 Penetration
2.0 6.0 SPT 9.0 N>100R
For 8cm
Penetration
10.0
Borehole was terminated at a depth of 9.0m. //'-"':!
SPT - Standard penetration test R - Rebound / \‘,‘0"" 'h"‘“\(&
fA \
UDS - Undisturbed sample * - Sample not retrieved { ‘-;5- \@,}
CR-Core Recovery RQD - Rock Quality Designation { 3 ,j 5;" /
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STEDRANT TECHNOCLINIC PVT LTD
{3{>S> 'BORELOG

Project  : Geotechnical Investigation for the Proposed
Construction of New Building Around Old
Academic Block, in the premises of
National Law School of India University,

Nagarabhavi, Bengaluru. Date of commencement :17.11.2024
Client : M/s. National Law School of India University Date of completion : 18.11.2024
BH : 3 Ground water table : Not Encountered
Depth Soil description Thickness| Legend | Details of sampling SPT Remarks
below of strata Type Depth N Value
GL (m) (m) (m)
DS 0.5
1.0
Greenish/Greyish/Pinkish/ SPT 15 10/18/33
Yellowish/Brownish N=51
20 Silty Sand
3.0 3.0 SPT 3.0 N>38/100/R
== For 8cm
H= | ﬁ Penetration
==
4.0 ==
M\ i I__l | | SPT 45 N>100R
e For 5cm
5.0 —] I ﬁl | Penetration
[=l]1=
il
6.0 Whitish/ Pinkish/ Yellowish —[[=[[]| spr* | 60 N>100R
Completely Weathered Rock l ‘ :| | | pu— For no
i] J 1 :l I I Penetration
7.0 ﬁﬂ: |
—||=]|l]| spr* 7.5 N>100R
=== For no
8.0 :[_u: | | Penetration
==
1=
==
9.0 60 Hll=lIll spr* 9.0 N>100R
For no
Penetration
10.0 —
Borehole was terminated at a depth of 9.0m. ‘ /«9, . :;"
SPT - Standard penetration test R - Rebound .';s\' \\%‘\
UDS - Undisturbed sample * - Sample not retrieved ﬂ-{ ’1 if: ;
CR-Core Recovery RQD - Rock Quality Designation ‘;?;, l,‘-if:;;’i
\(7‘55: &—g-;\?;\gf
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STEDRANT TECHNOCLINIC PVT LTD
@ BORE LOG
Project : Geotechnical Investigation for the Proposed
Construction of New Building Around Old
Academic Block, in the premises of
National Law School of India University,
Nagarabhavi, Bengaluru. Date of commencement :12.11.2024
Client : M/s. National Law School of India University Date of completion : 15.11.2024
BH 1 4 Ground water table : Not Encountered
Depth Soil description Thickness| Legend [Details of sampling SPT Remarks
below of strata Type Depth N Value
GL (m) (m) (m)
DS 0.5
1.0
SPT 1.5 7/12/18
N=30
2.0 Reddish/Yellowish/ Brownish
Silty Sand
3.0 3.0 SPT 3.0 N>100R
ne=le= For 13cm
Whitish/Pinkish/ Yellowish == :]_U Penetration
Completely Weathered Rock ==
40 m == 1|
1.5 % ||=[|]| sPT* 45 N>100R
Weathered Rock 3_”_: For no
5.0 4.5m - 6.0m | | :L“_ Penetration
CR=9% RQD=NIL %ﬁ] 111 E
S
6.0 7 ﬂmm
6.0m - 7.5m =[]
CR=5% RQD=NIL ==
I
==
A=
8.0 7.5m - 9.0m ==
CR=20% RQD=NIL ==
]l
==
2.0 45 =||
100 RN
Borehole was terminated at a depth of 9.0m. #:'} o \‘%‘\ﬁ \
Y %
SPT - Standard penetration test R - Rebound P =
G
UDS - Undisturbed sample * - Sample not retrieved Q Ly
CR-Core Recovery RQD - Rock Quality Designation & N2
ST
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STEDRANT TECHNOCLINIC PVT LTD
BORE LOG

Project : Geotechnical Investigation for the Proposed
Construction of New Building Around Old
Academic Block, in the premises of
National Law School of India University,
Nagarabhavi, Bengaluru. Date of commencement :16,11.2024
Client : M/s. National Law School of India University Date of completion : 17.11.2024
BH : 5 Ground water table : Not Encountered
Depth Soil description Thickness| Legend |Details of sampling SPT Remarks
below of strata Type Depth N Value
GL (m) (m) (m)
DS 0.5
Madeup Ground/ Filled Up
1.0 Soil
1.5 SPT 15 N>32/100R
For 8cm
20 Reddish/ Yellowish/ Brownish Penetration
Silty Sand
Completely Weathered Rock
3.0 1.5 SPT 3.0 N>100R
Weathered Rock For 12cm
3.0m -4.5m Penetration
CR=3% RQD=NIL
4.0
5.0 4.5m - 6.0m
CR=12% RQD=NIL
6.0
6.0m - 7.5m
CR=15% RQD=NIL
7.0
8.0 7.5m - 9.0m =|1E=l|
CR=19% RQD=NIL 1 %[ | |m
W%'ITz
9.0 60 HIl=
10.0
Borehole was terminated at a depth of 9.0m.
SPT - Standard penetration test R - Rebound a
UDS - Undisturbed sample * - Sample not retrieved A X
CR-Core Recovery RQD - Rock Quality Designation [
- iy
{a{
I. i\
.'\ \-.
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STEDRANT TECHNOCLINIC PVT LTD
% BORE LOG
Project  : Geotechnical Investigation for the Proposed
Construction of New Building Around Old
Academic Block, in the premises of
National Law School of India University,
Nagarabhavi, Bengaluru. Date of commencement :22.11.2024
Client : M/s. National Law School of India University Date of completion : 23.11.2024
BH 1 6 Ground water table : Not Encountered
Depth Soil description Thickness| Legend | Details of sampling SPT Remarks
below of strata Type Depth N Value
GL (m) (m) (m)
1.0 SPT 1.0 2/3/3
=6
2.0 Yellowish/Brownish/ Reddish SPT 20 5/9/9
Silty Sand N=18
UDS 25
3.0 SPT 3.0 9/11/14
N=25
4.0
45 [[]11] SPT 45 N>100R
= |1= For 12cm
5.0 ﬁ| | [ﬁ[ | Penetration
Whitish/ Pinkish/ Yellowish/ =|||=
6.0 Brownish Completely =|||= SPT 6.0 N>100R
Weathered Rock ==
=] For 10cm
l ﬁ| [I= Penetration
7.0 ==
30 ||I=|l|=d spr 7.5 N>100R
] IE p— For 4cm
8.0 Weathered Rock =] Penetration
7.5m - 9.0m =l||1=
CR=10% RQD=NIL m =
9.0 15 =
10.0
Borehole was terminated at a depth of 9.0m. A
SPT - Standard penetration test R - Rebound ;i}?f’:’- —f\\; L
’ ‘ '-\
UDS - Undisturbed sample * - Sample not retrieved / g}' '\3% \
CR-Core Recovery RQD - Rock Quality Designation a | jf»‘ |
L A=) | K
N e il |
/i})a i ’\:i{i
ANHD P
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STEDRANT TECHNOCLINIC PVT LTD
BORE LOG
Project Geotechnical Investigation for the Proposed
Construction of New Building Around Old
Academic Block, in the premises of
National Law School of India University,
Nagarabhavi, Bengaluru. Date of commencement :23.11.2024
Client M/s. National Law School of India University Date of completion : 24.11.2024
BH 7 Ground water table : Not Encountered
Depth Soil description Thickness| Legend | Details of sampling SPT Remarks
below of strata Type Depth N Value
GL (m) (m) (m)
DS 0.5
1.0
Reddish/Whitish/ Yellowish/
Greyish/ Blackish SPT 15 N>24/100R
Silty Sand with Mica For 8cm
20 Penetration
25 SPT* 25 N>100R
Weathered Rock =11 For no
3.0 2.5m - 4.0m ‘:l | r:ﬂ Penetration
CR=11% RQD=NIL =] ﬁ
40 El—r [l
4.0m - 5.5m :mg_l_l
' CR=14% RQD=NIL ==
5.0 ﬁllﬁ_ﬂ
6.0 T
55m - 7.0m —||=11
CR=13% RQD=NIL =1
7.0 —|_| 1
7.0m - 8.0m —
CR=18% RQD=NIL 1=l
* T
8.0m - 9.0m ==
CR=25% RQD=NIL ==
9.0 65 =[[El
10.0 —
Borehole was terminated at a depth of 9.0m. il e
A e 9 ]
SPT - Standard penetration test R - Rebound f,»i‘}?" \3\\"%\
. (A
UDS - Undisturbed sample * - Sample not retrieved i’ ;‘( 12
CR-Core Recovery RQD - Rock Quality Designation \0-
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Standard Penetration Test in Progress
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Soil Sample inside the Split Spoon Sampler
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