GOMA ENGINEERING
AND CONSULTANCY

MNAME OF WORK: GEOTECHNICAL INVESTIGATION WORK FOR PROPOSED EXTENSION
METRO CORRIDORS OF AQUA LINE FROM NOIDA SECTOR-142 TO BOTANICAL
GARDEN AND DEPOT STATION TO BORAKI MMTH (14.16 KM)

Stretch: Noida Sector-142 to Botanical Garden (0-000 km TO 0-800 km)

BHID : BH-(-8) Chainage : 0-174 KM
Groundwater Level : 13.00 M Location :Lat. 28.564666, Long. 77.333096
| oermi i SAMPLE LAYER DESCRIPTION LEGENDS

TOP Soil: (0.00 + 0.750m)

F ‘ Sample Type
100 | Medium Stiff, Brownish, fine-grained inorganic silt
of low Plasticity with sand (ML) (0.75 to 4.00m) x Split Spoon Sampler
SPTIDS |N=5 |
m x | Shelby Tube (UDS)
2o General
uos |
seTDS N7 | ¥ Groundwater Level
™ | 4 |
| Loose to Medium Dense, Gray o
| Brownish, fine-grained silty sand (SM) (4.00 to Soil
sPT/DS |N=9 12.25m)
sm \
Well Graded Gravel (GW)
a0 Poorly Graded Gravel (GP)
uos |
o1 |Ne12 Silty Gravel (GM)
ro0 | )
Clayey Gravel (GC)
N=16
- x SPTIOS | Well Graded Sand (SW)
Poorly Graded Sand (SP)
o
Q uos Sitty Sand (SM)
SPT/DS |N=22 '
1000 J Clayey Sand (SC)
ganic Silt of Low Comp ity (ML)
x SPTIDS |N=28 |
" ganic Silt of Compressibility (MI)
. [ 7‘ ganic Silt of High C ibility (MH)
ups | ! ! :
Dense, Grayish, fine-grained silty sand (SM) Inorganic Clay of Low Compressibility (CL)
SPTIDS |N=33 (12.25 0 15.25m) :
e | Inorganic: Clay of Intermediate Compressibility (C1)
- x SPT/IDS | N=47 ] Inorganic Clay of High Compressibility (CH)
"] organic Soil of Low Compressibility (OL)
)
e uns ! i | Organic Soil of Intermediate Compressibility Ol)
Ne4 Very Dense, Brownish Gray, fine-grained silty sand P =
SPTIDS |N=54 | (M) (15.25 10 21.25m) | | Organic Soil of High Compressibiity (OH)
a0 i
Peat (Pt)
x sPTDs |N=63 )
oo | Top Soil (TS)
180
uos
seTs | V=63 |
w0
x SPT/DS | N=68
w00 |
oo
uos | !
fery Danse, Lite Brownish, fine-grained sity sand
SPT/IDS |N=74 (SM) (21.25 to 30.00m)
nw
x SPT/DS |N=80 |
B
o
uos
SPTIDS |N=100
so00
x SPTIDS | N=100
oo
woe
uos
SPTIDS |N=100
o0 |
x SPT/DS |N=100|
00
000
uos
. SPTIDS |N=100
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-(-08) Contractor:|Goma Engineering & Consultancy
Name of Work:|Noida Sector-142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender
No. NMRC/Civil/Geo. Inv./366/2025) Chainage [km]:|0-174 Method of Drilling:[Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:[(12-03-2026
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:|195.4 End Date:|12-03-2026
Project Code:|158_R01_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:|13.65 Location:|Lat. 28.564666 , Long. 77.333096
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
] - — ey - — [ - T
= Qo Q —_ 4 —_ —_— X c > ~ — —_ . c«
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2 gl =18 8|2 & & 4 o £ Z S | g SalFal B 2 ° 2 ° T |5 g 2
- o~ - o © - - =) 9 o 9 (=} o w
= S Py (o) 4 2 = 2] ] 2 < [ o [ [ O ]
7 z = | =] &2 i 8 | & 5 it
0.00 DS Top Soil - - 0 0 2.8 29.6 44.6 23.0 23 NP NP - - - - - - - - - - -
1.50 SPT/DS 2 2 3 5 7 1.9 24.0 47.3 26.8 24 NP NP - - - - - - - - - - - - -
/ Medium Stiff, Brownish, fine-grained
3.00 ubs inorganic silt of low Plasticity with 0.3 214 57.6 20.7 21 NP NP 16.61 1.63 1.40 2.69 F 0.08 21 - - - - - -
sand(ML)
3.50 SPT/DS 2 3 4 7 8
4.50 SPT/DS 3 4 5 9 9 11.0 60.6 19.3 9.1 28 NP NP - - - - - - - - - - - - -
6.00 ubs 5.0 66.4 28.6 0.0 23 NP NP 14.63 1.88 1.64 2.638 F 0.02 23 uu 10 24 - - -
6.50 SPT/DS 4 5 7 12 11
7.50 spT/Ds  |Loose to Medium Dense, Gray 5 7 9 | 16 | 15 | 105 | 672 | 162 6.2 25 NP NP - - - - - - - - - - - - -
brownish to Brownish, fine-grained
9.00 UDS |silty sand (SM) 6.0 59.8 224 11.8 27 NP NP 18.90 1.9 1.60 2.67 F 0.03 25 uu 7 27 - - -
9.50 SPT/DS 7 10 12 22 19
10.50 SPT/DS 10 13 15 28 23 10.7 71.9 11.5 5.9 22 NP NP - - - - - - - - - - - - -
12.00 DS 0.0 78.0 13.4 8.6 26 NP NP 18.12 - - 2.63 F 0.04 27 - - - - - -
12.50 SPT/DS 13 15 18 33 25
Dense, Grayish, fine-grained silty
13.50 SPT/DS 17 21 26 47 34 8.5 72.6 12.0 6.8 28 NP NP - - - - - - - - - - - - -
sand (SM)
15.00 DS 0.1 78.0 15.8 6.1 26 NP NP 21.65 - - 2.66 F 0.03 29 - - - - - -
15.50 SPT/DS 20 24 30 54 26
16.50 SPT/DS 23 29 34 63 29 59 71.6 14.9 7.7 24 NP NP - - - - - - - - - - - - -
18.00 DS Very Dense, Brownish Gray, fine- 0.0 76.7 15.2 8.1 25 NP NP 17.95 - - 2.77 F 0.08 29 - - - - - -
18.50 spT/bs  |grainedsilty sand (SM) 25 | 29 | 34 | 63 | 28
19.50 SPT/DS 29 31 37 68 29 8.3 66.9 18.0 6.8 23 NP NP - - - - - - - - - - - - -
21.00 DS 0.9 77.5 14.6 7.0 28 NP NP 17.52 - - 2.68 F 0.02 30 - - - - - -
21.50 SPT/DS 30 35 39 74 30
22.50 SPT/DS 34 38 42 80 32 49 72.8 14.3 8.0 26 NP NP - - - - - - - - - - - - -
24.00 DS 5.2 78.3 11.2 53 24 NP NP 5.18 - - 2.71 F 0.00 32 - - - - - -
24.50 SPT/DS 45 |(50/11cm - 100 37
25.50 SPT/DS  |Very Dense, Lite Brownish, fine- 48 |somoeml - | 100 | 36 | 119 67.0 13.4 7.7 23 NP NP - - - - - - - - - - - - -
27.00 DS grained silty sand (SM) 0.0 768 | 153 7.9 27 NP N | 2030 - - 2.69 F 0.05 31 - - - - - -
27.50 SPT/DS 46 |(50/11cm - 100 36
28.50 SPT/DS 49 | (50/9 cm) - 100 35 4.6 64.9 20.4 10.1 22 NP NP - - - - - - - - - - - - -
30.00 DS 0.0 77.2 15.6 7.2 29 NP NP 20.97 - - 2.70 F 0.03 32 - - - - - -
30.50 SPT/DS (50/12cm)f - | - | 100 | 34
Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow, UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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Grain Size Distribution Curve

Grain Size Distribution Curve
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Grain Size Distribution Curve
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)
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Direct Shear Test — BH-08
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Direct Shear Test — BH-(-08)
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Direct Shear Test — BH-(-08)
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-08
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Direct Shear Test — BH-08
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MAME OF WORK: GEOTECHNICAL INVESTIGATION WORK FOR PROPOSED EXTENSION
METRO CORRIDORS OF AQUA LINE FROM NOIDA SECTOR-142 TO BOTANICAL
GARDEN AND DEPOT STATION TO BORAKI MMTH (14.16 KM)
Stretch: Noida Sector-142 to Botanical Garden (0-000 km TO 0-900 km)
BH ID : BH-(-6) Chainage : 0-015 KM
Groundwater Level - 13.50 M Location :Lat. 28.562889, Long. 77.333568
DEPTH § SAMPLE A LAYER DESCRIPTION
| TOP Soil: (0.00 + 0.750m)
' —3 | Medium Stiff, Lite Brownish, fine-grained inorganic
! it of low Plasticity with sand(ML) (0.75 to 4.00m)
] x SPTIDS | N=5
200
100
uDs
SPTIDS |N=T
w—3 | S |
Loose to Medium Dense, Brownish to dark
— brownish, fine-grained silty sand (SM) (4.00 to
| spTiDS | N=9 11.25m)
300 &
a0
uos
SPTIDS |N=12
100 |
x spTiDs |N=16
a0
a0
uDs
SPTDS | N=19 |
000
x SPT/DS | N=28
o
Hard, Dark Brownish, fine-grained inorganic silt of
low Plasticity with sand(ML) (11.25 to 14.25m)
1200
uos
SPTIDS | N=a7 |
1300 I
x SPTIDS | N=42 |
o |
Very Dense, Dark Grayish, fine-grained silty sand
(SM) {14.25'to 21.25m)
'™
uos
SPT/DS | N=55
™
X sPTDS | N=61
700
™
uns
seTiDs | N=67
1000
x spTiDs |N=75
200
2100
uns
Very Dense, Gray Brownish, fine-grained silty sand
SPTIDS |N=55 (SM) (21.25 to 30.00m)
2w
x SPTIDS |N=63
2w
2100
uDs
SPTIDS | N=100
50
x SPTIDS | N=100|
o
2700
uoDs
SPTIDS | N=100
100 |
X SPT/DS |N=100|
20
P
uos
e SPTIDS | N=100

GOMA ENGINEERING
AND CONSULTANCY

LEGENDS

Sample Type
x Split Spoon Sampler

Shelby Tube (UDS)

General

¥ Groundwater Level

Soil

Well Graded Gravel (GW)

Poorly Graded Gravel (GP)

Silty Gravel (GM)

| Clayey Gravel (GC)

Well Graded Sand (SW)

Poorly Graded Sand (SP)

Silty Sand (SM)

Clayey Sand (SC)

ic Silt of Low C: ibility (ML)

ic Silt of iate C: ibility (M1}

| Inorganic Silt of High Compressibility (MH)

ganic Clay of Low Comp ity (CL)

|

Inorganic Clay of Intermediate Compressibility (CI)

ic Clay of High Compressibility (CH)
Organic Soil of Low Compressibility (OL)
| Organic Soil of Intermediate Compressibility Ol)
f = ' Organic Soil of High Compressibility (OH)

Peat (Pt)

| Top Soil (TS)
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-(-06) Contractor:|Goma Engineering & Consultancy
Name of Work:|Noida Sector-142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender
No. NMRC/Civil/Geo. Inv./366/2025) Chainage [km]:[0-015 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|09-03-2026
Stretch:[Noida Sector-142 to Botanical Garden Elevation [m]:|198.2 End Date:|10-03-2026
Project Code:|158_R01_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:[13.50 Location:|Lat. 28.562889, Long. 77.333568
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
E g gl 5| < o - z € = = & x §e
£ A 5| £|5 5| 2 S < = 2 < x | € g-lz-| % 3 S g s g |8 S
£ 2 Descriptions w | & s T 8 = X < S £ £ s S _ g e | @ g g " g ] ° = k] £ 5x|22
@ 3 £ i S > E ] ° - > = pr = exX (a2 82 © S < I S o I 4 =35 (8,
(a] © © = o o o o < = © - o F 5| « E 13 = (= o = (= » u— = 9 = c 2
@ S| =8| 58| & a 4 o 5 Z s |8 S 2| Fal g 2 ° £ @ T | g S 2
4 ~ 44 = = - - o 7]
(o) 2 (= il 7] ) =] Q < 0 o o o ]
2 [s2] o [ 1]
E E = | =1 &= 2 S | & 5 s
0.00 DS Top Soil 4.6 32.1 44.3 19.0 21 NP NP - - - - - - - - - - -
1. PT/D. 2 2 7 2. 23. 48. 25. 2 NP NP - - - - - - - - - - - - -
>0 SPT/DS Medium Stiff, Lite Brownish, fine- 3 > 0 35 8.9 56 3
3.00 uDs grained inorganic silt of low Plasticity 0.0 70.8 21.1 8.1 26 NP NP 16.32 1.86 1.60 2.63 F 0.05 20 uu 9 26 - - -
with sand(ML)
3.50 SPT/DS 2 3 4 7 8 =
4.50 SPT/DS 3 4 5 9 9 10.9 65.5 15.5 8.1 25 NP NP - - - - - - - - - - - - -
6.00 DS 8.6 64.1 17.2 10.1 26 NP NP 17.60 - - 2.61 F 0.02 23 - - - - - -
6.50 SPT/DS 4 5 7 12 11 =
/ Loose to Medium Dense, Brownish
7.50 SPT/DS  [to dark brownish, fine-grained silty 3 7 9 16 15 8.6 70.3 13.8 7.3 22 NP NP - - - - - - - - - - - - -
sand (SM)
9.00 uDs 4.8 68.6 17.7 89 28 NP NP 18.53 1.93 1.63 2.63 F 0.02 25 (§]V] 8 27 - - -
9.50 SPT/DS 7 9 10 19 16 =
10.50 SPT/DS 10 13 15 28 23 4.8 64.8 215 89 21 NP NP - - - - - - - - - - - - -
12.00 DS Hard, Dark Brownish, fine-grained 0.0 79.1 14.1 6.8 21 NP NP 18.58 - - 2.76 F 0.08 26 - - - - - -
12.50 SPT/DS  |inorganic silt of low Plasticity with 13 17 20 37 28 o
sand(ML)
13.50 SPT/DS 15 19 23 42 23 2.9 333 45.4 18.3 23 NP NP - - - - - - - - - - - - -
15.00 DS 0.0 80.5 14.3 5.2 28 NP NP 17.94 - - 2.74 F 0.04 28 - - - - - -
15.50 SPT/DS 20 25 30 55 26 o
16.50 SPT/DS 23 27 34 61 28 10.6 65.0 16.6 7.8 29 NP NP - - - - - - - - - - - - -
Very Dense, Dark Grayish, fine-
18.00 DS . . 0.0 78.5 14.8 6.7 24 NP NP 16.99 - - 2.67 F 0.01 29 - - - - - -
grained silty sand (SM)
18.50 SPT/DS 25 31 36 67 29 =
19.50 SPT/DS 29 35 40 75 32 6.0 67.2 19.0 7.8 25 NP NP - - - - - - - - - - - - -
21.00 DS 9.9 219 48.8 19.3 27 NP NP 21.47 - - 2.71 F 0.00 30 - - - - - -
21.50 SPT/DS 20 25 30 55 25 o
22.50 SPT/DS 24 29 34 63 27 89 68.1 15.7 7.4 26 NP NP - - - - - - - - - - - - -
24.00 DS 0.0 79.5 14.2 6.3 28 NP NP 15.64 - - 2.64 F 0.00 31 - - - - - -
24.50 SPT/DS 35 |(50/12cm - 100 37 -
25.50 SPT/DS  |Very Dense, Gray Brownish, fine- 42 |somoeml - | 100 | 37 | 101 69.0 14.5 6.4 23 NP NP - - - - - - - - - - - - -
27.00 ps [|grainedsilty sand (SM) 0.0 788 | 138 7.3 24 NP NP | 1485 - - 2.69 F 0.06 30 - - - - - -
27.50 SPT/DS 44 | (50/9 cm) - 100 36 o
28.50 SPT/DS (50/13cm)f - - 100 35 8.4 63.0 20.5 8.1 23 NP NP - - - - - - - - - - - - -
30.00 DS 0.0 78.9 14.9 6.2 28 NP NP 14.77 - - 2.63 F 0.03 31 - - - - - -
30.50 SPT/DS (50/11cm) - | - | 100 | 34 =
Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow, UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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Grain Size Distribution Curve

Grain Size Distribution Curve
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Grain Size Distribution Curve
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Shear Stress, T {kg/cm?)

Shear Stress, T (kg/cm?)
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1.500
BHID : BH-(-06)
Depth:3m
¢=0.050 kg/cm?
$=200°
1.000
..... .
0500 —————— e
...... P
POt
0.000
000 050 100 1.50 200
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-(-06)
1.500
BH ID : BH-(-06)
Depth:12 m
c=0.081 kg/cm?
$=26.0°
1.000
0.500
0.000
0.00 0.50 1.00 150 2.00

Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-(-06)

1.500
BH ID : BH-(-06)
Depth:6m
¢ =0.016 kg/cm?
$=23.0
1.000
..... o4
0500 e
Tt L
PURE
0.000
0.00 0.50 1.00 150 2.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-(-06)
1.500
BH ID : BH-(-06)
Depth:15 m
¢ =0.041 kg/cm?
¢ =280°
1.000
@
S
0500 | e
Pt
0.000
0.00 0.50 1.00 1.50 2.00

Normal Stress, o (kg/cm?)

Shear Stress, T {kg/cm?)

Shear Stress, T (kg/cm?)

GOMA ENGINEERING
AND CONSULTANCY

Direct Shear Test — BH-(-06)

1.500
BHID : BH-(-06)
Depth:9m
¢ =0.024 kg/cm?
$=252"
1.000
)
0500 o
i
0.000
0.00 050 1.00 150
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-(-06)
1.500
BH ID : BH-(-06)
Depth:18 m
¢ =0.010 kg/cm?
$=29.3°
1.000
)
I
0500 | e
o
0.000
0.00 0.50 1.00 150

Normal Stress, o (kg/cm?)
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Shear Stress, t (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-(-06)

1.500
BH ID : BH-(-06)
Depth:21 m
¢ =0.000 kg/cm?
¢ =304°
1.000
e
0.500
o
0.000
0.00 0.50 1.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-(-06)
1.500
BH ID : BH-(-06)
Depth:30 m
¢ =0.030 kg/cm?
=310
1.000
0.500 e
o
0.000
0.00 0.50 1.00

Normal Stress, o (kg/cm?)

E

S

Ps %

=

=

«w

2

[

5

&

&

53

2

"
1.50 2.00

.-.

150 2.00

Direct Shear Test — BH-(-06)

1500
BH ID : BH-(-06)
Depth:24 m
¢ =-0.050 kg/cm?
$=312"
1.000
L
0500 | e ’
P
0.000
0.00 050 1.00

Normal Stress, o (kg/cm?)

1.50

2.00

Shear Stress, T (kg/cm?)

GOM/

Direct Shear Test — BH-(-06)

1.500
BH ID : BH-(-06)
Depth:27 m
¢ =0.062 kg/cm?
¢ =30.0°
1.000
..
.
0.500
P
0.000
0.00 0.50 1.00 150

Normal Stress, o (kg/cm?)
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EXTENSION

NAME OF WORK: GEOTECHNIC) VESTIGATION WORK FOR PROPOSED
METRO CORRIDORS OF AQUA LINE FROM NOIDA SECTOR-142 TO BOTANICAL
GARDEN AND DEPOT STATION TO BORAKI MMTH (14.16 KM)
Stretch: Noida Sector-142 to Botanical Garden (0-000 km TO 0-900 km)
BHID : BH(-5) Chainage : 0+094 KM
Groundwater Level : 13.50 M LLocation :Lat. 28.563618, Long. 77.335657
DEPTH E SAMPLE m LAYER DESCRIPTION
TOP Soil: (0.00 + 0.750m)
100 | Loose, Brownish, fine-grained silty sand (SM)
(0.75 10 7.00m)
x SPT/IDS N=6
20
am
uos
SPTDS |N=7
am
SPT/DS N=9
™ ey
am hr
| uDs
SPT/DS N=10
700 | !
Medium Dense, Brownish 1o yellowish,
fine-grained silty sand with gravel (SM) (7.00 to
x sPTiDS N=16 10.00m)
]
"o hr
uos
SPT/DS N=23
1000 t |
Dense to very Dense , Brownish 1o yellowish,
fine-grained silty sand with gravel (SM) (10.00 to
x SPTIDS | N=31 20.25m)
i
120 L
ups
SPT/DS  N=35
1300
1 x SPT/DS N=43
100
100 t
ups
SPT/DS  N=44
1000
x spTps N=56
o0
w0
uos
spTDs | N=41
10
x SPT/DS | N=56
;00
Very Dense, Brownish Gray to Brownish ,
fine-grained silty sand and Gravel (SM) (20.25 to
2100 30.00m)
uos
SPT/DS N=58
nw
x SPT/DS | N=66
0
4 r
ubns
SPT/DS N=100
T
x SPT/DS  N=100
;o0
e t
ubs
SPT/DS  N=100
T
x SPT/DS N=100
fr
3000
ubDs
. x SPTIDS | N=100

GOMA ENGINEERING
AND CONSULTANCY

LEGENDS

Sample Type

x Split Spoon Sampler

Shelby Tube (UDS)

General

Y  Groundwater Level

Soil
Well Graded Gravel (GW)
Poorly Graded Gravel (GP)
Silty Gravel (GM)
Clayey Gravel (GC)
Well Graded Sand (SW)
Poorly Graded Sand (SP)
Silty Sand (SM)
Clayey Sand (SC)

Inorganic Silt of Low Compressibility (ML)

garic Silt of Compressibilty (M)

| Inorganic Silt of High Compressibility (MH)

] Inorganic Clay of Low Compressibility (CL)

Inorganic Clay of Intermediate Compressibility (C1)

ganic Clay of High C: (CH)

| organic Soil of Low Compressiilty (OL)

| Organic Soil of Intermadiate Compressibiity O)
77 organic Sol of High Compressibility (OH)

| Peat Py

{ Top Soil (TS)
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-(-05) Contractor:|Goma Engineering & Consultancy
Name of Work:|Noida Sector-142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender
No. NMRC/Civil/Geo. Inv./366/2025) Chainage [km]:|0+094 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|13-03-2026
Stretch:[Noida Sector-142 to Botanical Garden Elevation [m]:|200.2 End Date:|14-03-2026
Project Code:|158_R01_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:[13.26 Location:|Lat. 28.563613, Long. 77.335658
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
E g gl 5| < o - z € = = & x §e
£ & ElE|l515)2] g | < Sl &2 518 |galze]| & S| 5 S| 8| 2|8 |53
£ 2 Descriptions w| 6| s | v |8 g S X X £ o T S_| 2|2 g o g B o = B £ Tx(22
@ £ £ i 5 g E g o = > 5 = = oxX|[A& =2 82 Y g < I S o b 0 =5 |8,
[} ® ] = ] S 5] a c = K > o 2 5= | x E £ = - ) e - @ e = g = c o
“ g1 =8l g S| & & @ o S 2 s | 2 S=:| e B E ° 2 S e < S 2
4 ~ 44 = = 2 - o 7]
° 2 g o 7] o o Q < () S o [») g
2 [s2] o [ 1]
E E = | =1 &= 2 S | & 5 s
0.00 DS Top Soil 13.0 67.8 13.4 5.7 21 NP NP - - - - - - - - - - -
1.50 SPT/DS 2 3 3 6 8 9.7 72.6 11.8 5.9 25 NP NP - - - - - - - - - - - - -
3.00 ubsS 0.0 84.7 10.2 5.2 23 NP NP 6.12 1.60 1.51 2.63 F 0.05 21 - - - - - -
3.50 SPT/DS | Loose, Brownish, fine-grained silty 2 3 4 7 8 )
450 spT/bs  |sand (SM) 2 4 5 9 9 48 680 | 180 9.2 24 NP NP - - - - - - - - - - - - -
6.00 ubs 53 75.2 13.6 5.8 28 NP NP 9.31 1.88 1.72 2.64 F 0.04 23 uu 14 23 - - -
6.50 SPT/DS 3 4 6 10 9 =
7.50 SPT/DS Medium Dense, Brownish to 4 7 9 16 15 9.6 58.4 20.5 11.5 27 NP NP - - - - - - - - - - - - -
9.00 uDsS yellowish, fine-grained silty sand 8.7 68.8 14.4 8.1 26 NP NP 15.26 1.79 1.56 2.67 F 0.03 26 - - - - - -
with gravel (SM)
9.50 SPT/DS 7 10 13 23 20 =
10.50 SPT/DS 9 14 17 31 25 49 72.8 15.2 7.1 23 NP NP - - - - - - - - - - - - -
12.00 uDbsS 6.3 65.2 20.0 8.6 27 NP NP 19.54 1.92 1.61 2.61 F 0.04 28 uu 11 25 - - -
12.50 SPT/DS 12 15 20 35 26 o
13.50 SPT/DS 14 19 24 43 31 6.4 61.9 23.2 8.5 22 NP NP - - - - - - - - - - - - -
15.00 DS Dense to very Dense, Brownish to 0.0 77.1 14.6 8.3 21 NP NP 21.16 - - 2.61 F 0.03 29 - - - - - -
yellowish, fine-grained silty sand
15.50 SPT/DS  |with gravel (SM) 17 | 20 | 24 | 44 | 22 -
16.50 SPT/DS 20 25 31 56 26 8.2 64.5 18.9 8.4 27 NP NP - - - - - - - - - - - - -
18.00 DS 0.0 78.2 17.1 4.7 26 NP NP 14.54 - - 2.76 F 0.07 29 - - - - - -
18.50 SPT/DS 15 19 22 41 21 -
19.50 SPT/DS 19 23 27 50 23 8.5 67.4 17.0 7.1 24 NP NP - - - - - - - - - - - - -
21.00 DS 2.3 76.8 14.0 6.9 23 NP NP 15.54 - - 2.68 F 0.02 30 - - - - - -
21.50 SPT/DS 23 27 32 59 26 o
22.50 SPT/DS 26 31 35 66 27 5.1 67.5 179 9.5 25 NP NP - - - - - - - - - - - - -
24.00 DS 0.0 78.1 15.2 6.7 21 NP NP 14.97 - - 2.72 F 0.00 31 - - - - - -
24.50 SPT/DS 38 |(s0/6cm) - 100 37 °
/ Very Dense, Brownish Gray to Sofoem
25.50 SPT/DS Brownish, fine-grained silty sand and | (50/7 cm) - - 100 36 10.2 68.7 16.0 5.1 23 NP NP - - - - - - - - - - - - -
Gravel (SM)
27.00 DS 1.9 76.1 14.9 7.1 27 NP NP 14.17 - - 2.63 F 0.06 30 - - - - - -
27.50 SPT/DS 42 |(50/10 cm - 100 36 o
28.50 SPT/DS 46 | (50/9 cm) - 100 35 7.6 62.6 19.2 10.6 21 NP NP - - - - - - - - - - - - -
30.00 DS 0.5 80.5 119 7.0 26 NP NP 14.86 - - 2.62 F 0.03 32 - - - - - -
30.50 SPT/DS (50/5 cm) - | - | 100 | 34 =
Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow, UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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Percent Finer (%)
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Grain Size Distribution Curve

Grain Size Distribution Curve Grain Size Distribution Curve
100 100 100
=—@—BH-5_0.00m =—8—BH-5_10.50m —e—BH-5_21.00m
=—#—BH-5_1.50m =@ BH-5_12.00m —&—BH-5_22.50m
90 —&— BH-5_3.00m 920 —e—BH-5_1350m 90 —&—BH-5_24.00m
BH-5_4.50m BH-5_15.00m BH-5_25.50m
—e—BH-5 6.00m —e—BH-5 16.50m —&—BH-5 27.00m
80 —&—BH-5 7.50m 80 —&—BH-5 1800m 80 —8—BH-5_28.50m
—8—BH-5 9.00m —&—BH-5 1950m —&—BH-5_30.00m
70 70 70
60 T 60 g 60
@ @
£ £
50 L 5o L 50
£ £
@ @
3 <
@ @
40 ¢ e 40 a 40
30 30 30
20 20 20
10 10 10
0 0 o
0.0001 0.001 001 01 1 10 0.0001 0.001 0.01 0.1 1 10 0.0001 0.001 0.01 0.1 1

Particle Size (mm)

Particle Size (mm) Particle Size (mm)

MOHR Circle Plot
200

BH-(-5)_6.00m i
180 hesion{c) = 14.0kPa

Angle of Internal Friction (¢$) = 23°

160
— 50,000
140 10 1_nnn
———150.000
120 = -

Failure Envelope \

i A/ TN \
“ A \ \
20 — / / \ \

0 50 100 150 200 250 300 350 400 450 500
Normal Stress (o) (kPa)

Shear Stress () (kPa)
3
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-(-05)

1500
BH ID : BH-(-05)
Depth:3m
¢ =0.050 kg/cm?
$=210°
1.000
R
@
P
0.000
0.00 0.50 L
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-(-05)
1500
BH ID: BH-(-05)
Depth:12 m
= 0035 kg/cm?
$=27.5
1.000
e
0500
Pt
0.000
0.00 050 L

Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-(-05)

1500

BH ID : BH-(-05)

Depth:6m

¢ =0.040 kg/cm?

&=23.0°
1.000
0.500 e

[ 2
0.000
0.00 050 100
Normal Stress, g (kg/cm?)
Direct Shear Test — BH-(-05)

1500

BH ID : BH-(-05)

Depth:15 m

¢ =0.030 kg/cm?

$ =285
1.000

o
0500 | e
o
0.000
0.00 0.50 1.00

Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)
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Direct Shear Test — BH-(-05)

1.500

BH ID : BH-(-05)

Depth:9m

¢ =0.027 kg/cm?

=257
1.000

.-
0500 ———— Pt
0.000
0.00 0.50 1.00 150
Normal Stress, ¢ (kg/cm?)
Direct Shear Test — BH-(-05)

1500

BH ID : BH-(-05)

Depth:18 m

¢ =0.070 kg/cm?

$=285°
1.000

..
o
0.500
-
0.000
0.00 0.50 1.00 1.50

Normal Stress, o (kg/cm?)
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-(-05)

1.500

BH ID : BH-(-05)

Depth:21m

¢ =0.020 kg/cm?

$=29.6°
1.000

..
e
0.500
[ 3
0.000
0.00 0.50 1.00 150
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-(-05)

1.500

BH ID : BH-(-05)

Depth:30 m

¢ =0.030 kg/cm?

$=320°
1.000 ..

.
0.500
[
0.000
0.00 0.50 1.00 150

Normal Stress, o (kg/cm?)

2.00

Shear Stress, T (kg/cm?)

1.500

1.000

0.500

0.000

0.00

Direct Shear Test — BH-(-05)

BH ID : BH-(-05)
Depth:24 m

¢ =-0.030 kg/cm?
$=31.2°

0.50 1.00 150 2.00
Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)
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Direct Shear Test — BH-(-05)

1.500

BH ID : BH-(-05)

Depth:27 m

¢ =0.060 kg/cm?

=300
1.000

.
0.500
[ 3
0.000
0.00 0.50 1.00 150

Normal Stress, o (kg/cm?)
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NAME OF WORK: GEOTECE L
METRO CORRIDORS OF AQUA LIN F
GARDEN AND DEPOT STATION TO BORAKI MMTH (14.16 KM)

BH ID : BH-(-3)

N WORK FOR PROPOSED EXTENSION
DA SECTOR-142 TO BOTANICAL

Stretch: Noida Sector-142 to Botanical Garden (0-000 km TO 0-800 km)

Chainage : 0+344 KM

oo

woo

200

2200

0

200

20

200

m00

200

aum

P > 2 B C B 2 B 2 B b > b > bd P b pq o B 2 =

| M

| o (B e

SPTIDS

ubs

SPT/IDS

SPT/IDS

SPT/IDS

SPTIDS

ubs

SPTIDS

SPTIDS

ubs

SPTIDS

SPTIDS

SPTIDS

SPTIDS

ubs
SPTIDS

SPT/IDS

ubs

SPT/IDS

SPTIDS

ups
SPT/IDS

SPT/IDS

uns
SPT/IDS

SPTIDS

ubs

SPT/IDS

Groundwater Level : 13.50 M

SPTN

VALUE

N=5

N=T

N=12

N=17

N=24

N=34

N=35

N=42

N=51

N=41

N=44

N=81

N=100

N=100

N=100

N=100

N=100

Location ‘Lat. 28 562115, Long. 77.337382

LAYER DESCRIPTION

TOP Soil: (0.00 + 0.750m)

Loose, Brownish, fine-grained sity sand (SM)
(0.75 to 5.25m)

(SM) (5.25t0 10.00m)

Dense, Gray Brownish, fine-grained silty sand
(SM) (10.00 to 16.00m)

Dense to very Dense , Brownish to

Grayish,
fine-grained silty sand with gravel (SM) (16.00 to
21.25m)

Very Dense, Gray Brownish to littie brownish ,

fine-grained silty sand and Gravel (SM) (21.25
30.00m)

LEGENDS

Sample Type

x Split Spoon Sampler

Shelby Tube (UDS)

General

Y Groundwater Level

Soil
Well Graded Gravel (GW)
Poorly Graded Gravel (GP)
Silty Gravel (GM)

| Clayey Gravel (GC)

Well Graded Sand (SW)
Poorly Graded Sand (SP)
Silty Sand (SM)

Clayey Sand (SC)

ganic Silt of Low Comp y (ML)

Inorganic Silt of Intermediate Compressibility (MI)

’_] ganic Silt of High Compressibility (MH)
] ic Clay of Low C ibility (CL)

J I Clay of ate C ibility (C1)
ganic Clay of High C: ibility (CH)

Organic Soil of Low Compressibility (OL)
| Organic Soil of Intermediate Compressibility Ol)

- Organic Soil of High Compressibility (OH)

EERE

Peat (P)

| Top Soil (TS)

GOMA ENGINEERING
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-(-03) Contractor:|Goma Engineering & Consultancy
Name of Work:|Noida Sector-142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender
No. NMRC/Civil/Geo. Inv./366/2025) Chainage [km]:|0+344 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|14-03-2026
Stretch:[Noida Sector-142 to Botanical Garden Elevation [m]:|197.7 End Date:|14-03-2026
Project Code:|158_R01_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:[13.50 Location:|Lat. 28.562119, Long. 77.337383
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
E g gl 5| < o - z € = = & x §e
E| 2 121252 g < E1E 512 |gc|2| § £l s 5l s| 8| |28
£ 2 Descriptions w| 6| s | v |8 g S X X £ o T S_| 2|2 g o g kS o = B £ Tx(22
o £ £ % 5 g £ T o = - 5 5 = o X828 2 ° e p & g S & o 23|79
o © © = o o o © < = o - o = 5= | x € £ = = ) — - 7] — = 9 £ e 9
@ S| =8| 8|8 & & @ © 5 - s |3 S 2| Fal g 2 ° 2 ° T | g g 2
4 ~ 44 = = - - o 7]
(o) 2 (= il 7] 5] =] o < o <] ™ IS} 9]
2 [s2] o [ 1]
E E = | =1 &= 2 S | & 5 s
0.00 DS Top Soil 9.0 63.1 19.8 8.0 24 NP NP - - - - - - - - - - -
1.50 SPT/DS 2 2 3 5 7 8.7 73.9 12.0 5.4 27 NP NP - - - - - - - - - - - - -
3.00 UDS  |Loose, Brownish, fine-grained silty 105 65.3 23.2 1.0 24 NP NP 14.9 1.85 161 2.62 F 0.05 20 uu 13 24 - - -
3.50 spT/ps  |sand (SM) 2 3 4 7 8 -
4.50 SPT/DS 3 4 5 9 9 3.8 66.7 19.9 9.6 21 NP NP - - - - - - - - - - - - -
6.00 DS 0.1 78.5 13.7 7.7 29 NP NP 17.30 - - 2.74 F 0.02 22 - - - - - -
6.50 SPT/DS 4 5 7 12 11 =
Medium Dense, Grayish, fine-grained
7.50 SPT/DS K 5 7 10 17 15 6.8 65.4 17.9 9.9 23 NP NP - - - - - - - - - - - - -
silty sand (SM)
9.00 uDs 9.5 61.2 21.0 8.3 29 NP NP 18.33 1.87 1.58 2.69 F 0.03 25 (§]V] 12 26 - - -
9.50 SPT/DS 7 10 14 24 20 =
10.50 SPT/DS 10 15 19 34 28 5.1 71.8 16.4 6.7 25 NP NP - - - - - - - - - - - - -
12.00 DS 0.0 75.1 15.6 9.3 24 NP NP 20.55 - - 2.69 F 0.02 27 - - - - - -
12.50 SPT/DS  [pense, Gray Brownish, fine-grained 12 15 20 35 26 )
13.50 spT/ps  |silty sand (SM) 14 | 19| 23] 42| 30| 75 664 | 175 8.7 23 NP NP - - - - - - - - - - - - -
15.00 DS 0.3 77.4 15.1 7.2 27 NP NP 18.87 - - 2.65 F 0.03 28 - - - - - -
15.50 SPT/DS 15 20 24 44 22 o
16.50 SPT/DS 17 22 29 51 25 12.5 66.7 13.6 7.2 23 NP NP - - - - - - - - - - - - -
18.00 DS . 0.0 76.7 14.5 8.8 28 NP NP 32.57 - - 2.62 F 0.06 29 - - - - - -
Dense to very Dense, Brownish to
18.50 SPT/DS Grayish, fine-grained silty sand with 12 19 22 41 21 -
gravel (SM)
19.50 SPT/DS 15 20 24 44 21 6.3 64.6 20.7 8.5 21 NP NP - - - - - - - - - - - - -
21.00 DS 0.0 76.0 17.4 6.6 27 NP NP 20.20 - - 2.73 F 0.01 30 - - - - - -
21.50 SPT/DS 24 30 36 66 28 o
22.50 SPT/DS 30 37 44 81 32 4.5 64.9 20.7 9.9 28 NP NP - - - - - - - - - - - - -
24.00 DS 0.0 75.7 16.6 7.8 23 NP NP 19.12 - - 2.66 F 0.05 30 - - - - - -
24.50 SPT/DS 40 [(50/13cm - 100 37 -
25.50 spT/Ds  |Very Dense, Gray Brownishtolittle | 4 |somen| - | 100 | 36 5.7 717 15.8 6.9 24 NP NP - - - - - - - - - - - - -
brownish, fine-grained silty sand and
27.00 DS Gravel (SM) 0.0 76.7 16.2 7.2 26 NP NP 19.91 - - 2.64 F 0.06 31 - - - - - -
27.50 SPT/DS 48 | (50/8 cm) - 100 36 o
28.50 SPT/DS (50/12cm)f - - 100 35 7.3 71.5 15.5 5.7 23 NP NP - - - - - - - - - - - - -
30.00 DS 0.0 75.7 159 8.4 24 NP NP 21.62 - - 2.77 F 0.00 32 - - - - - -
30.50 SPT/DS (50/10cm) - | - | 100 | 34 =
Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow, UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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100

Grain Size Distribution Curve

Grain Size Distribution Curve

Grain Size Distribution Curve
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100 100
=—8—BH-3_0.00m =—8—BH-3 10.50m —e—BH-3_21.00m
=—&—BH-3_1.50m =@ BH-3_12.00m —&—BH-3_22.50m
90 | —s—pH3300m 90 —o—BH3.1350m 90 —e—BH3.24.00m
BH-3_4.50m BH-3 15.00m BH-3.25.50m
—e—BH-3_6.00m —e—BH-3 16.50m —&—BH-3.27.00m
& —e—BH3 7.50m 80 = = LlESi 80 —8—BH-3.28.50m
—.—EH—S:Q.OOm —e—BH-3_19.50m —8—BH-2 30.00m
70 70 70
g o § 0 g
g g 2
L 50 L o5 L 5o
H H E
] ] s
o 40 & 40 e 40
30 30 30
20 20 20
10 10 10
0 0 0
0.0001 0.001 001 0.1 1 10 0.0001 0.001 0.01 0.1 1 10 0.0001 0.001 0.01 0.1 1 10
Particle Size (mm) Particle Size (mm) Particle Size (mm)
MOHR Circle Plot MOHR Circle Plot
200 250
BH-(-3)_3.00m ‘i BH-(-3)_9.00m
180 Cohesion {c) = 13.0kPa Cohesion (c) = 12.0kPa
Angle of Internal Friction (¢) = 24° Angle of Internal Friction () = 26°
160 200
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Shear Stress, T {kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-(-03)

1.500

BH ID : BH-(-03)

Depth:3m

¢ =0.050 kg/em?

=200
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0.500
0.000

0.00 0.50 1.00 1.50 2.00
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1.500
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Depth:12 m
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1.000

e
0500 [ e L
o
0.000
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Direct Shear Test — BH-(-03)
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Direct Shear Test — BH-(-03)
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-(-03)
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¢ =0.010 kg/cm?
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e
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o
0.000
0.00 0.50 1.00 150
Normal Stress, o (kg/cm?)
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NAME OF WORK: GEOTECHNICAL INVESTIGATION WORK FOR PROPOSED EXTENSION
METRO CORRIDORS OF AQUA LINE FROM NOIDA SECTOR-142 TO BOTANICAL
GARDEN AND DEPOT STATION TO BORAKI MMTH (14.16 KM)
Stretoh: Noida Sector-142 to Botanicel Garden (0-000 km TO 0-900 km)
BHID : BH(-2) Chainage : 0+499 KM
Groundwater Level : 13.5M Location :Lat. 28.560881, Long. 77.337345
DEPTH 5 SAMPLE 5:;'.‘: LAYER DESCRIPTION LEGENDS
E TOP Soil: (0.00 + 0.750m)
= Sample Type
1w —o Loase, Grayish to Brownish Gray, fine-grained silty
= sand (SM) (0.75 10 6.26m) X Split Spoon Sampler
E x SPT/DS |N=6
20— HH Shelby Tube (UDS)
a0 — General
E uos —
spTiDS |N=7 ¥ Groundwater Level
a0 —
= Soil
= X sPT/DS |N=9
00—
E D Well Graded Gravel (GW)
00 — = I:I Poorly Graded Gravel (GF)
3 uos
— Medium Dense, Brownish Gray, fine-grained silty
E| SPTIDS |N=12 sand (SM) (6.25 to 11.25m) l:l Silty Gravel (GM)
700 —o
= l:l Clayey Gravel (GC)
E N=16
P X seros [ ] wei Graded sanc (sw)
= E Poorly Graded Sand (SP)
o0 ——
3 y ubs D Silty Sand (SM)
E SPT/DS |N=23
10.00——] I:l Clayey Sand (SC)
—f Inorganic Silt of Low Compressibility (ML)
3 x SPT/DS [N=26
e 3 Inorganic Silt of Intermediate Compressibility (MI)
= Dense, Brownish to Grayish, fing-grained silty
w3 sand (SM) (11.25 to 16.00m) - Inorganic Silt of High Compressibility (MH)
El uos
o | —
3 M ic Clay of Low Co ibility (CL)
3 SPTIDS N=34 ==
R m]]ﬂ]]]m Inorganic Clay of Intermediate Compressibility (CI)
3 x SPTIDS |N=44 Inorganic Clay of High Compressibility (CH)
e—7
é Organic Soil of Low Compressibility (OL)
e ; uos Organic Soil of Intermediate Compressibility OI)
3 SPTIDS |N=48 Organic Soil of High Compressibility (OH)
w0—o
3 Very Dense, Gray Brownish lo Brawnish,
— fine-grained silty sand (SM) (16.00 to 30.00m) Peat (Pt)
E| x spTins [N=54
R Top Soil (TS)
Jrr—
B uos
3 spPT/Ds [N=63
e
3 N=68
I x SPTIOS
o—|
3 uos
3 SPTIDS |N=74
zw—
3 x SPTIDS |N=80
z00—
oo——
3 ups
3 SPTIDS |N=100
2500——]
E x SPTIDS N=100
00—
27.00- =
3 uos
E SPTIDS [N=100
moo——
3 X SPTIDS |N=100
mo—]
s000——|
3 uos
e 3 SPT/DS |N=100
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from Noida Sector- BH ID:[BH-(-02) Contractor:|Goma Engineering & Consultancy
Name of Work:|142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender No. NMRC/Civil/Geo.
Inv./366/2025) Chainage [km]:[0+499 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|12-03-2026
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:|203.30 End Date:|13-03-2026
Project Code:|158_R01_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:|13.20 Location:|Lat.28.560881 , Long. 77.337345
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
o - - = P o
—_ o [} — [} - —_ —_ x c > c —_— [ x c
E Z 3 I - I~ I S &2 1E | |z_|z_| % § | ¢ g |2 515 |25
I o s o wv - x )y —_— — = = c < B ™ L~ © > o X o T b= c
< 2 Descriptions a - 9] = X g X = ‘= £ o 2| @ c 4 = = ‘= £ mx | B ¥
o o &2 2 @ o 3 = = = £ E >T | Vs | 95|55 ) 2 = v a s v T9 |35 =
) £ = i s > = g ° - > S o} £ X RN - - o 3 = = 2, S o = 9, 2 = T S o
o S © = o ° Q © S = © - o o = 5| x € £ = = o o = a o = 9 £ c 2
a ] o @ 3 o 4 S v O = B 3 2 S »| 2 m S ‘B 2 o K] @ c g 3
) (%) Qo = (C) 3 |2 @ 2 2 = = @ o [ S [ S o @
Q o e 8 = g © 5 5 @ =] o < c S < H o g 9
E u = [ o s v 8 < o < a £
0.00 DS Top Soil TS 8.3 66.2 16.7 8.8 22 NP NP - - - - - - - - - - -
1.50 SPT/DS SM 2 3 3 6 8 10.2 63.5 17.1 9.1 25 NP NP - - - - - - - - - - -
3.00 uDS SM 0.0 79.7 14.8 5.5 24 NP NP 24.24 1.65 1.33 2.73 F 0.05 21 - - - - - -
3.50 SPT/DS Loose, Grayish to Brownish Gray, M 5 3 4 . 3
. fine-grained silty sand (SM)
4.50 SPT/DS SM 3 4 5 9 9 11.2 67.2 14.0 .7 21 NP NP - - - - - - - - - - - - -
6.00 ubs SM 6.5 70.2 14.4 9.0 22 NP NP 21.50 1.88 1.55 2.6 F 0.02 23 uu 11 26 - - -
6.50 SPT/DS SM1 4 5 7 12 11 =
7.50 SPT/DS SM1 5 7 9 16 15 4.8 76.2 12.3 6.8 26 NP NP - - - - - - - - - - - - -
Medium Dense, Brownish Gray, fine-
9.00 uDbs K . SM1 10.7 59.5 19.0 10.8 28 NP NP 20.84 1.9 1.57 2.63 F 0.03 25 uu 8 27 - - -
grained silty sand (SM)
9.50 SPT/DS SM1 7 10 13 23 20 =
10.50 SPT/DS SM1 9 11 15 26 21 8.0 61.6 21.6 8.8 27 NP NP - - - - - - - - - - - - -
12.00 DS SM2 0.0 74.6 16.6 8.8 23 NP NP 20.91 - - 2.62 F 0.02 27 - - - - - -
12.50 SPT/DS SM2 12 15 19 34 26 -
Dense, Brownish to Grayish, fine-
13.50 SPT/DS . . SM2 15 20 24 44 32 11.3 65.3 15.2 8.2 24 NP NP - - - - - - - - - - - - -
grained silty sand (SM)
15.00 DS SM2 0.0 74.7 16.2 9.1 23 NP NP 19.81 - - 2.64 F 0.03 28 - - - - - -
15.50 SPT/DS SM2 17 22 26 48 24 =
16.50 SPT/DS SM3 20 24 30 54 26 11.3 67.0 15.3 6.5 22 NP NP - - - - - - - - - - - - -
18.00 DS SM3 0.0 82.1 12.2 5.7 29 NP NP 12.74 - - 2.75 F 0.00 29 - - - - - -
18.50 SPT/DS SM3 25 29 34 63 28 =
19.50 SPT/DS SM3 29 31 37 68 29 6.0 63.3 21.0 9.8 24 NP NP - - - - - - - - - - - - -
21.00 DS SM3 0.0 79.7 13.6 6.7 26 NP NP 15.77 - - 2.69 F 0.01 30 - - - - - -
21.50 SPT/DS SM3 30 35 39 74 30 -
22.50 SPT/DS Very Dense, Gray Brownish to SM3 34 38 42 80 32 7.2 70.3 14.8 7.7 21 NP NP - - - - - - - - - - - - -
24.00 DS Brownish, fine-grained silty sand SM3 0.5 87.8 11.7 0.0 28 NP NP 6.73 - - 2.63 F 0.06 31 - - - - - -
(sm)
24.50 SPT/DS SM3 45 |(50/10cm - 100 37 =
25.50 SPT/DS SM3 27 |(s0/13cm - 100 36 9.7 62.1 18.8 9.4 26 NP NP - - - - - - - - - - - - -
27.00 DS SM3 0.0 89.3 10.7 0.0 22 NP NP 6.42 - - 2.69 F 0.00 32 - - - - - -
27.50 SPT/DS SM3 38 |(50/11cm - 100 36 =
28.50 SPT/DS SM3 46 | (50/8cm) - 100 35 9.1 72.7 13.0 5.2 23 NP NP - - - - - - - - - - - - -
30.00 DS SM3 0.0 89.4 10.6 0.0 27 NP NP 6.49 - - 2.62 F 0.06 31 - - - - - -
30.50 SPT/DS SM3  [(50/13em) - | - | 100 | 34 -

Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow, UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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Grain Size Distribution Curve

Grain Size Distribution Curve

GOMA ENGINEERING
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Grain Size Distribution Curve
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)
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Depth:3m
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Direct Shear Test — BH-(-02)
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Direct Shear Test — BH-(-02)
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Direct Shear Test — BH-(-02)
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1000

@
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0.00 0.50 1.00 1.50
Normal Stress, o (kg/cm?)
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-(-02)
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Direct Shear Test — BH-(-02)
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Zone 2: CH: 0+500 km to 1+450 km (BH-01 to BH-09)

IIGATION X FOR PROPC
ROM NOIDA SECTOR-142
BORAKI MMTH (14.16 KM)

)F AQUA LINE

Stretch: Noida Sector-142 to Botanical Garden (0+000 km TO 1+000 km)

BHID : BH-01 Chainage : 04571 KM
Groundwater Level : 14.00 M Location :Lat: 28.560611 , Long: 77.336697
e B sawee 0N LAYER DESCRIPTION LEGENDS
TOP Seil: (0.00 + 0.750m)
! Sample Type
™ Medium Dense, Grayish , fine-grained silty sand
(SM) (0.75 to 7.00m) x Split Spoon Sampler
SPT/DS N=12
200 x Shelby Tube (UDS)
w0 [ General
uDs
SPTDS | N=16 ¥ Groundwater Level
a0
| Soil
SPT/IDS |N=22

Well Graded Gravel (GW)

Poorly Graded Gravel (GP)

[ vos
SPTIDS | N=25 Silty Gravel (GM)
700 | { .
Dense, Dark Brownish, fine-grained silty sand with Clayey Gravel (GC)
Gravel (SM) (7.00 to 18 25m) 1
- x sPTDs | N=32 Well Graded Sand (SW)
Poorly Graded Sand (SP)
i !
uDs Silty Sand (SM)
N=34
am SPTIDS Clayey Sand (SC)
Inorganic Silt of Low Compressibility (ML)
x SPT/DS | N=39
- Inorganic Silt of Intermediate Compressibility (M)
. [ ‘ | Inorganic Silt of High Compressibility (MH)
uDs
Inorganic Clay of Low Compressibility (CL)
SPT/DS | N=41
e ‘ Inorganic Clay of Intermediate Compressibility (C1)
x SPTIDS | N=45 I Inorganic Clay of High Compressibilty (GH)
oo l
| Organic Soil of Low Compressibility (OL)
|
e [ uos Organic Soil of Intermediate Compressibility Ol)
SPTDS | N=47 | Organic Soll of High Compressibility (OH)
oo |
Peal (P1)
. x sPT/DS | N=50
" Top Soll (TS)
e |
uDs .
Very Dense, Lite Brownish, fine-grained sity sand
spTDS | N=55 (SM) {18.25 to 23.25m)
w0
x SPTDS | N=60
00
1o |
ups
SPTDS | N=67
no
x SPTIDS | N=74
no0
Very Dense, Dark Brownish, fine-grained silty
sand(SM) (23.25 o 30.00m)
0 |
uDs
SPTIDS | N=100
10
x SPT/DS | N=100
20
7o i
uDs
SPT/DS | N=100
o
x SPT/DS | N=100
B
0%
uDs
. x SPT/DS | N=100

GOMA ENGINEERING
AND CONSULTANCY

Report No: 158_SEC142 TO BOGA_RO Revision: RV00 Page 833




Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-01 Contractor:|Goma Engineering & Consultancy
Name of Work:|Noida Sector-142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender
No. NMRC/Civil/Geo. Inv./366/2025) Chainage [km]:[0+571 Method of Drilling:[Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|07-03-2026
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:[198.7 End Date:|08-03-2026
Project Code:[158_R2_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:{14.00 Location:|Lat. 28.560611, Long. 77.336697
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
w < = = &~ o
—_— o [ —_ [) . — —_ o c > c —_— c x <
E & 21 2lz2lE 2| < E| £ |18 |2 |z2_|2_]| £ § | ¢ T | 315 |25
< o - o = o v + X < —_ = = £ c S @ 24 © Y Q X .0 b F= o 5
r=} =2 Descriptions a - 3] = X Q 9 = £ o 2"g |8 "g Ju = = = £ " x | ©
= 2 a0 - 5 o = [ X S £ € -~ = | 9= 5§ & € 5 G} g = [ g c e 0 s 0o |= &
g £ s | Bl s| 2| 5 $ e = z 3 S £ ef || F| & > s |5=| 2 S |5%| £ |SE|2 e
& Sl =8| gl ¢S g & @ S 2 2 |2 2 = El>E8| % = 2 | e . 8 | o T | 27|83
< —_ 3 = © 5 ® b 2 -l - o o oo < oo o o 0
BRI | E|E (|3 : § s s | 5|8 |&]
0.00 DS Top Soil 9.7 70.2 13.9 6.3 24 NP NP - - - - - - - - - - - - -
1.50 SPT/DS 3 5 7 12 17 8.8 68.8 14.5 7.9 28 NP NP - - - - - - - - - - - - -
3.00 DS 4.4 64.1 20.2 11.2 26 NP NP 18.08 - - 2.75 F 0.03 24 - - - -
3.50 SPT/DS  |Medium Dense, Grayish, fine-grained| 5 7 9 16 18 B
4.50 spT/ps  [silty sand (SM) 6 10 122 2| 2 4.9 69.7 17.3 8.1 28 NP NP - . . . . . . - . . . B -
6.00 DS 0.2 61.3 26.7 11.8 29 NP NP 22.00 - - 2.67 F 0.01 27 - - - - - -
6.50 SPT/DS 9 12 13 25 23 =
7.50 SPT/DS 12 15 17 32 29 11.5 67.7 13.2 7.6 23 NP NP - - - - - - - - - - - - -
9.00 ubs 9.7 62.9 17.8 9.6 27 NP NP 18.25 1.90 1.61 2.69 F 0.04 28 uu 15.0 25.0 - - -
9.50 SPT/DS 14 16 18 34 29 =
10.50 SPT/DS 15 18 21 39 32 10.6 61.7 20.0 7.6 26 NP NP - - - - - - - - - - - - -
12.00 DS 0.0 70.4 213 8.3 25 NP NP 19.27 - - 2.62 F 0.02 29 - - - - - -
12.50 SPT/DS Dense, Dark Brownish, fine-grained 15 1o 2 al n
. silty sand with Gravel (SM)
13.50 SPT/DS 18 21 24 45 32 6.1 67.0 19.6 7.4 27 NP NP - - - - - - - - - - - - -
15.00 DS 0.9 68.4 22.0 8.8 29 NP NP 18.16 - - 2.76 F 0.05 29 - - - - - -
15.50 SPT/DS 19 22 25 47 23 -
16.50 SPT/DS 21 23 27 50 24 6.5 68.3 16.9 8.3 26 NP NP - - - - - - - - - - - - -
18.00 DS 0.1 64.9 229 12.0 25 NP NP 17.69 - - 2.65 F 0.00 30 - - - - - -
18.50 SPT/DS 22 25 30 55 25 =
19.50 SPT/DS 25 27 33 60 27 4.1 65.3 22.0 8.6 23 NP NP - - - - - - - - - - - - -
Very Dense, Lite Brownish, fine-
21.00 DS . . 0.3 68.3 19.8 11.6 24 NP NP 14.58 - - 2.69 F 0.03 31 - - - - - -
grained silty sand (SM)
21.50 SPT/DS 27 32 35 67 28 o
22.50 SPT/DS 30 35 39 74 30 5.1 64.1 18.8 12.0 28 NP NP - - - - - - - - - - - - -
24.00 DS 0.3 80.5 13.2 6.0 29 NP NP 10.74 - - 2.73 F 0.06 31 - - - - - -
24.50 SPT/DS 32 37 |»s0/12eml 100 37 =
25.50 SPT/DS 25 37 [so/11emf 100 36 8.2 61.9 213 8.5 24 NP NP - - - - - - - - - - - - -
27.00 DS Very Dense, Dark Brownish, fine- 0.2 73.2 19.4 8.2 21 NP NP 14.16 - - 2.64 F 0.00 33 - - - - - -
27.50 SPT/Ds  [8rained silty sand(SM) 35 | 46 |cosem| 100 | 36 2
28.50 SPT/DS 42  |(s0/12cm - 100 35 5.8 65.3 18.5 10.5 26 NP NP - - - - - - - - - - - - -
30.00 DS 0.3 74.2 16.7 8.8 24 NP NP 11.82 - - 2.68 F 0.06 32 - - - - - -
30.50 SPT/DS 48 |(50/9 cmil - | 100 | 34 o

Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow, UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-01
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BH ID: BH-01

Depth:3m

¢=0.025 kg/cm?

$=23.7°
1.000

L)
0.500 P
0.000
0.00 0.50 1.00 150
Normal Stress, ¢ (kg/cm?)
Direct Shear Test — BH-01
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Direct Shear Test — BH-01
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-01
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Direct Shear Test — BH-01

BH ID: BH-01
Depth:27 m
¢ =-0.020 kg/cm?
$=333°
e
o
050 1.00 150

Normal Stress, o (kg/cm?)

Report No: 158_SEC142 TO BOGA_RO

Revision: RV00

Page 837

2.00



NAME OF WORK: CEOTECHNICAL IN
METRO CORRIDORS OF AQUA LINE FROM M
GARDEN AND DEPOT STATION TO BORAKI MMTH (14.16 KM)

TIGATION WORK FOR PROPOSED EXTENSION

DA SECTOR-142 TO BOTANICAL

BH ID : BH-02

Stretch: Noida Sector-142 to Botanical Garden (0+000 km TO 14000 km)

Chainage : 04674 KM

200

am

am

oo™ § wme

x SPT/IDS

uos

SPT/DS

uos

uos

SPT/IDS

SPT/IDS

ubs
SPT/IDS

SPT/IDS

uos
SPT/IDS

SPT/IDS

SPT/IDS

SPT/IDS

SPTIDS

SPTN
VALUE

Groundwater Level : 14.50 M

LLocation :Lat. 28.5602 , Long. 77.335758

LAYER DESCRIPTION

N=8

N=12

N=17

N=22

N=29

N=36

N=43

N=39

N=42

N=44

N=54

N=77

N=100

N=100

N=100

N=100

N=100

TOP Soit: (0.00 + 0.750m)

Medium Dense, Grayish, fine-grained silty sand
(SM) (0.75 10 6.25m)

Medium Dense to Dense, Brownish Gray,
fine-grained silty sand with Gravel (SM) (6.25 to
14.25m)

Hard, Yellowish, fine-grained inorganic silt of low
Plasticity with sand with Gravel (ML) (14.25 to

17.25m)
Dense to Very Dense, Brownish o yellowish,
ined silty sand with Gravel (SM) (17.25to
23.25m)

Very Dense, Brownish,
gravel(SM) (23.25 to 30.00m)

sily sand with

LEGENDS

Sample Type

x Split Spoon Sampler

Shelby Tube (UDS)

General

¥ Groundwater Level

Soil

[ Well Graded Gravel (GW)
Poorly Graded Gravel (GP)
Sitty Gravel (GM)
Clayey Gravel (GC)

Well Graded Sand (SW)

Poorly Graded Sand (SP)
Sty Sand (SM)
Clayey Sand (SC)
ganic Silt of Low Compressibilty (ML)
ganic Silt of iate Compressibility (M1)
e ic Sit of High C ity (MH)
= ic: Clay of Low C bty (CL)
T ic Clay of iate Compressibilty (C1)
ganic Clay of High C: ibility (CH)

| Organic Soil of Low Compressibility (OL)
Organic Soil of Intermediate Compressibility Ol)
Organic Soil of High Compressibility (OH)
Peat (P)

] Topsoi(Ts)
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-02 Contractor:|Goma Engineering & Consultancy
Name of Work:|Noida Sector-142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender
No. NMRC/Civil/Geo. Inv./366/2025) Chainage [km]:(0+674 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|07-03-2026
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:{198.8 End Date:|08-03-2026
Project Code:|158_R2_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:{14.50 Location:|Lat. 28.5602 , Long. 77.335759
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
o — — - — =
— a ()] —_— [) - — —_ x c > c —_— [ x <
E = 2|l g2l l=z| < S I g |lz_|x_1 £ § | 2 g |2 |5 |25
. (=] = (=) (7] - N < —_ — = = c 3 ) B~ © S o 7 o T b= c
= 2 Descriptions Y a o - g = X < 9 = £ E_|s_|2%|%% g ° ] 2 o = 2 £ x| 2 o
& £ Sl 85| %] ¢ g ) oy > 5 5 | 2| o R|8282 o g T || & s |sZ| 2 [=3|8,
(=} © © = o o Q © s = o ] o 2 = 57| x E £ = = ] ° L 4 ° = 8 £ e &
& 3 i b g Q o © n o 2 B B 2 = wm| 2 = 'S ki K 9 o ° c o 2
n n o -~ (G) v ] @ 7] 17 S — S 1] I o7y < o0 o @
||l ]3| = g 8 s 5 @ Q 8 £ 5 S 5 2 S o 9
E 2 2 = o o s (2] 8 < o < a i
0.00 DS Top Soil 10.2 65.4 16.5 7.9 24 NP NP - - - - - - - - - - - -
1.50 SPT/DS 2 3 3 6 8 9.2 70.6 13.9 6.3 22 NP NP - - - - - - - - - - - -
3.00 uDs 15.2 60.3 24.9 10.6 29 NP NP 1521 | 1.92 1.67 2.64 F 0.01 22 uu 14.0 28.0 - -
3.50 SPT/DS Medium Dense, Grayish, fine-grained 5 3 4 S 3
. silty sand (SM)
4.50 SPT/DS 2 4 4 8 8 6.1 71.9 14.7 7.2 22 NP NP - - - - - - - - - - - -
6.00 DS 0.0 75.8 15.6 8.7 28 NP NP 24.50 - - 2.73 F 0.00 24 - - - - - -
6.50 SPT/DS 3 5 7 12 11 =
7.50 SPT/DS 5 8 9 17 15 8.3 67.4 16.6 7.7 24 NP NP - - - - - - - - - - - -
9.00 DS 0.0 82.6 11.6 5.8 29 NP NP 14.99 - - 2.64 F 0.03 26 - - - - - -
9.50 SPT/DS Medium Dense to Dense, Brownish 7 10 12 22 19 _
Gray, fine-grained silty sand with
10.50 SPT/DS  |Gravel (SM) 9 | 13| 16| 29 | 24 7.4 68.6 16.9 7.0 24 NP NP - - - - - - - - - - - -
12.00 DS 0.5 65.9 23.3 10.2 27 NP NP 20.11 - - 2.61 F 0.02 28 - - - - - -
12.50 SPT/DS 11 15 21 36 27 =
13.50 SPT/DS 14 19 24 43 31 11.1 58.7 19.6 10.5 26 NP NP - - - - - - - - - - - -
15.00 DS . . . 1.0 28.6 45.6 24.8 28 NP NP 17.36 1.93 1.64 2.64 F 0.02 29 uu 13.0 26.0 - - -
Hard, Yellowish, fine-grained
15.50 SPT/DS  [inorganic silt of low Plasticity with 14 18 21 39 21 -
ith (ML,
16.50 spr/ps |73 with Gravel(ML) 15 | 19| 23| a2 | 21| 38 293 | 432 | 238 2 NP NP - - - - ] ] - - - - - ]
18.00 DS 0.0 80.4 12.8 6.8 26 NP NP 14.25 - - 2.76 F 0.03 29 - - - - - -
18.50 SPT/DS 17 20 24 44 22 o
19.50 SPT/DS Dense to Very Dense, Brownish to 21 24 30 54 24 49 69.7 18.3 7.1 21 NP NP - - - - - - - - - - - -
21.00 DS yellowish, fine-grained silty sand 0.1 80.3 13.0 6.6 24 NP NP 12.14 - - 2.63 F 0.02 30 - - - - - -
with Gravel(SM)
21.50 SPT/DS 26 30 36 66 28 -
22.50 SPT/DS 30 37 40 77 31 7.1 61.9 19.9 11.1 29 NP NP - - - - - - - - - - - -
24.00 DS 0.4 72.0 194 8.2 28 NP NP 12.82 - - 2.61 F 0.00 32 - - - - - -
24.50 SPT/DS 36 | (s0/8cm) - 100 37 =
25.50 SPT/DS 40 | (50/7 cm) - 100 36 6.7 62.5 20.5 10.3 24 NP NP - - - - - - - - - - - -
27.00 DS 0.1 76.8 16.2 6.9 26 NP NP 15.56 - - 2.74 F 0.06 31 - - - - - -
2750 SPT/DS Very Dense, Brownish, fine-grained 26 oo 100 35
. silty sand with gravel(SM) ik
28.50 SPT/DS 48 | (50/9cm) - 100 35 12.1 64.5 15.0 8.4 23 NP NP - - - - - - - - - - - -
30.00 DS 0.4 82.8 11.2 5.6 25 NP NP 11.56 - - 2.65 F 0.02 32 - - - - - -
30.50 SPT/DS (50/8 cm)l - | - | 100 | 34 o
Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow, UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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Grain Size Distribution Curve

Grain Size Distribution Curve
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Grain Size Distribution Curve
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-02
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Direct Shear Test — BH-02
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-02
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NAME OF WORK: GEOTECHNICAL INVESTIGATION WORK FOR FROFOSED EXTENSION
METRO CORRIDORS OF AQUA LINE FROM NOIDA SECTOR-142 TO BOTANICAL
GARDEN AND DEPOT STATION TO BORAKI MMTH (14.16 KM)

Stretch: Noida Sector-142 to Botanical Garden (0+000 km TO 1+000 km)

BH ID : BH-03 Chainage : 0+892 KM
Groundwater Level : 13.10 M Location ‘Lat. 28.560014, Long. 77.33343
DEPTH § SAMPLE \'r:rul.m LAYER DESCRIPTION ] LEGENDS
3 TOP Soil: (0.00 + 0.750m)
E | Sample Type
10 —— Medium Dense, Grayish , fine-grained silty sand
3 £ (075 40 6.26m) X Split Spoon Sampler

3 x PTIDS N=4 am
SPTiDS Shelby Tube (UDS)

o —— General

ubs o

SPTIDS N=7 ¥ Groundwater Level
-

sPTDs N=10

E(Nn Soil

| el Graded Gravel (GW)

a0 —3| | Poorly Graded Gravel (GP)
3 & ups

Medium Dense, Dark Gray to brownish, .
SPTIDS N=13 fne-grained silty sand (SM) (6.25 to 10.00m) Silty Gravel (GM)
Clayey Gravel (GC)

N=18
SPT/IDS Well Graded Sand (SW)

g

H
mimEmmn

Poorly Graded Sand (SP)

ups Silty Sand (SM)

SPTIDS N=26

| clayey sand (sc)

H

Dense, Dark Brownish, fine-grained silty sand
(SM) (10.00 to 15.25m) Inorganic Silt of Low Compressibility (ML)
SPTIDS | N=32 —

© Inorganic Silt of Intermediate Compressibility (M1}

ic Silt of High Compressibility (MH)
ubs
| Inorganic Clay of Low Compressibility (CL)

SPTIDS  N=40
Inarganic Clay of Intermediate Compressibility (CI)

SPTIDS N=44 | Inorganic Clay of High Compressibility (CH)

' Organic Soil of Low Compressibility (OL)

. Very Dense, Dark Grayish, fine-grained sitty sand ‘
SPT/IDS N= (SM) (15.26 to 22.00m) | Organic Soil of High Compressibility (OH)

| Peat (Pt)

spTips | N=42
Top Soil (TS)

spTiDs N=44

spTiDs | N=54
w00

H

SPT/DS  N=66

]
2

Very Dense, Grayish to dark Brownish,
fine-grained silty sand with gravel(SM) (22.00 to

SPT/IDS  N=100 30.00m)

I
X
X
X
I
a0 : & s " Organic Soil of Intermediate Compressibilty OI)
I
X
X
X
I

2300

3 uns
3 SPTIDS  N=100
moo—
= x SPTIDS | N=100
moo——
-
uDs
SPTIDS | N=100
moo
3 x SPTIDS N=100
Py
;00— [l -
3 uDs
o 3 SPTIDS | N=100
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-03 Contractor:|Goma Engineering & Consultancy
Name of Work:|Noida Sector-142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender
No. NMRC/Civil/Geo. Inv./366/2025) Chainage [km]:[0+892 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|06-03-2026
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:]200.9 End Date:|06-03-2026
Project Code:|158_R2_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:{13.10 Location:|Lat. 28.560014, Long. 77.33343
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
—_ o [ — [ — o x c > c —_ c H
E & 2|l ¢ 2| E| =z — X X | g z_|=_1 % § | ¢ g |2 g s 2§
o i () ‘£ [a) n - X < —_ = = z c S B - s © % o =3 ] e E= S %
< 2 Descriptions a - 3} = X S X = = o 2 E o g = X = = = £ c x | B ¥
o o 4 e o (Y - = X — S £ >3 | YT | e 6|5 56 G 8 = L — 8 c Lo T 9|5 =
8 E £ | 8|l s|ze| 5| ¢ 2 = 2| 2| 2 |E&8|e&|as|8F| & > s |s=| 2| 2 |5 £ |S2|8 ¢
& sl =g g|8]| & 8 @ S| 2| g |2 2 |=E|z8| 5| " 2 | e = g | o S | 27|83
n ) a = o E 1] 17 k] S5 2 20 S a - Q2 2 < S 3
[ g [ o) = k=3 © K] 5 [ o a < c 9 c u;, o v 9
E 2 o o o s » S < O < a t
0.00 DS Top Soil 7.4 67.8 17.5 7.3 22 NP NP - - - - - - - - - - -
1.50 SPT/DS 2 2 2 4 6 10.9 65.5 15.3 8.3 24 NP NP - - - - - - - - - - -
3.00 uDs 7.6 61.9 28.2 24 21 NP NP 16.28 1.90 1.63 2.61 F 0.02 23 uu 14.0 24.0 - - -
3.50 SPT/DS Medium Dense, Grayish, fine-grained 5 3 4 . s
: silty sand (SM)
4.50 SPT/DS 3 4 6 10 10 6.5 72.2 14.5 6.7 28 NP NP - - - - - - - - - - - - -
6.00 uDbs 9.2 65.8 16.4 8.7 27 NP NP 19.50 1.91 1.60 2.66 F 0.02 26 uu 11.0 27.0 - - -
6.50 SPT/DS 4 6 7 13 12
7.50 spT/Ds  |Medium Dense, Dark Grey to 6 g8 | 10| 18| 16 | s6 60.7 | 22.8 8.0 29 NP NP - - - - - - - - - - - - -
brownish, fine-grained silty sand
9.00 DS (sM) 0.0 76.4 14.9 8.7 26 NP NP 22.91 - - 2.76 F 0.05 25 - - - - - -
9.50 SPT/DS 8 11 15 26 22
10.50 SPT/DS 10 14 18 32 26 9.8 73.0 10.6 6.6 21 NP NP - - - - - - - - - - - - -
12.00 DS 0.0 73.1 16.6 10.4 25 NP NP 22.32 - - 2.66 F 0.04 27 - - - - - -
12.50 SPT/DS Dense, Dark Brownish, fine-grained 13 18 22 40 30
. silty sand (SM)
13.50 SPT/DS 15 20 24 44 23 7.4 66.1 18.4 8.0 26 NP NP - - - - - - - - - - - - -
15.00 DS 0.0 75.0 18.0 7.0 27 NP NP 23.49 - - 2.66 F 0.02 29 - - - - - -
15.50 SPT/DS 20 25 30 55 27
16.50 SPT/DS 24 19 23 42 22 11.1 62.7 19.3 6.9 24 NP NP - - - - - - - - - - - - -
18.00 DS 0.0 66.8 23.0 10.2 22 NP NP 25.50 - - 2.67 F 0.00 30 - - - - - -
18.50 SPT/DS Very Dense, Dark Greyish, fine- 30 20 4 4 s
. grained silty sand (SM)
19.50 SPT/DS 32 24 30 54 25 11.2 61.6 20.0 7.2 29 NP NP - - - - - - - - - - - - -
21.00 DS 0.0 67.1 23.0 9.9 26 NP NP 22.66 - - 2.78 F 0.03 30 - - - - - -
21.50 SPT/DS 35 30 36 66 28
22.50 SPT/DS 40 | (50/7 cm) - 100 38 11.1 59.3 20.2 9.5 22 NP NP - - - - - - - - - - - - -
24.00 DS 0.0 76.9 16.3 6.9 23 NP NP 17.21 - - 2.70 F 0.00 31 - - - - - -
24.50 SPT/DS 46 | (50/7 cm) - 100 37
25.50 SPT/DS Very Dense, Grayish to dark 48 | (50/6 cm) - 100 37 8.0 71.2 13.5 7.3 25 NP NP - - - - - - - - - - - - -
27.00 DS Brownish, fine-grained silty sand 0.0 78.7 15.1 6.2 29 NP NP 17.94 - - 2.66 F 0.07 30 - - - - - -
27.50 spr/ps | ith gravel(sM) sopzem| - - | 100 36
28.50 SPT/DS (50/11 cm) - - 100 36 10.6 63.4 17.8 8.3 26 NP NP - - - - - - - - - - - - -
30.00 DS 0.0 76.6 16.0 7.4 27 NP NP 14.29 - - 2.78 F 0.02 31 - - - - - -
30.50 SPT/DS (50/8cm)| - | - | 100 | 35
Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow, UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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Grain Size Distribution Curve

Grain Size Distribution Curve
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Grain Size Distribution Curve
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-03
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Direct Shear Test — BH-03
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-03
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NAME OF WORK: GEOTECHNICAL INVESTIGATION WORK FOR PROPOSED EXTENSICON
METRO CORRIDORS OF AQUA LINE FROM NOIDA SECTOR-142 TO BOTANICAL

Chainage : 0+996 KM

Location : Lat. 28.55958, Long. 77.332488

LAYER DESCRIPTION

TOP Sail: (0.00 + 0.750m)

Medium Dense, Grayish , fine-grained silty sand
(SM) (0.75 to 6.25m)

Medium Dense, Dark brownish, fine-grained silty
sand (SM) (6.25 to 12.25m)

Dense, Dark Brownish, fine-grained sitty sand
(SM) (12.25 10 15.25m)

Dense to very dense, Brownish, fine-grained sifty
sand with Gravel (SM) (15.25 to 21.25m)

Very Dense, Dark Brownish, fine-grained silty
sand with gravel (SM) (21.25 to 30.00m)

GARDEN AND DEPOT STATION TO BORAKI MMTH (14.16 KM)
Stretch: Noida Sector-142 to Botanical Garden (0+000 km TO 1+000 km)
BH ID : BH-04
Groundwater Level : 13.00 M
| [seTh
DEFTH § SAMPLE VALUE
r—
= | x SPT/DS |N=5
o ——] '
00
uDs
= SPTIDS |N=8
o —
= SPT/DS | N=10
s —=1| |
a0 —3| |1
= ups
3 SPTIDS | N=12
oo —
x sPTDs |N=19
00—
a0 ——
3 uDs
=] || sPTIDS | N=:
1000——
= | x SPTIDS |N=29
o
1200—— | /|
3 uDs
3 | SPTIDS |N=46
1300—— 7
3 x SPTIDS | N=44
woo——
= = |
uDs
SPTIDS |N=54
18.00 =
3 x spTDs | N=87
moa——
[y
3 ‘ uDs
3 sPTDS |N=40
1900
x SPT/DS | N=46
2000 \
20—
3 ‘ ws | B
= | SPT/DS | N=87
20—
=] x SPTIDS |N=100
200
200
= uDs
3 SPTIDS | N=100
00—
3 x SPTIDS |N=100
00—
P
ups
|| SPT/DS | N=100
2800 !
3 x SPTIDS | N=100
o0
|
= uDs
sa 3 x SPTIDS |N=100| |

LEGENDS

Sample Type
X Split Spoon Sampler

Shelby Tube (UDS)

General
Y Groundwater Level
Soil

Well Graded Gravel (GW)

| Poorly Graded Gravel (GP)

Silty Gravel (GM)

Clayey Gravel (GC)

Well Graded Sand (SW)

| Poorly Graded Sand (SP)
Silty Sand (SM)

| Clayey Sand (SC)

I ic Silt of Low Compressibility (ML)
| “: Inorganic Silt of Intermediate Compressibility (MI)
:l Inorganic Silt of High Compressibility (MH)
| Inorganic Clay of Low Compressibility (CL)

Inorganic Clay of Intermediate Compressibility (Cl)

Inorganic Clay of High Compressibility (CH)
Organic Soil of Low Compressibility (OL)
‘Organic Soil of Intermediate Compressibility Ol)
| | Organic Soil of High Compressibility (OH)

Peat (Pt)

Top Sail (TS)
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-04 Contractor:|Goma Engineering & Consultancy
Name of Work:|Noida Sector-142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender
No. NMRC/Civil/Geo. Inv./366/2025) Chainage [km]:{0+996 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|07-03-2026
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:]200.7 End Date:|07-03-2026
Project Code:|158_R2_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:{13.00 Location:|Lat. 28.55958, Long. 77.332488
SPT Test Results Soil Particles Atterberg Limits Direct Shear Test Triaxial Comp Test Consolidation Test
o — — - — =
—_ a [) —_ [ - —_ — x c > c —_ < x <
E e 2| ¢ 2| & | = = £ & 3 2 =zl % § 2 g 2 ) S 25
o - a = ) n o X < —_ = = = c S B - s ] % o =3 o e £ S %
< < Descriptions o - 1} = X S * = = o 2 E [ = 4 ke = = = £ Tt x | B &
o o %D e [ o 2 — -én — £ £ > 5 O = v O s o (U] g =] W — g c W —_ T = =
8 E £l 288§ 2| 5| ¢ 2 = z S S | g8 eR[0o 82| & = s | s8] & s |s&| £ |52|8
3 S| g|g|S| & &| 3| S| 2| g3 |2 |=E|[zE|%5|" | 2 |e Tl g | e T | 27|83
< < ) = © 5 © 3 2 2l - o ] L) S W [ o @
2lg| 2|8 = T k: = 3 @ o < c S c 3 o g 9
pa pu = a s » S < < T i
0.00 DS Top Soil 10.5 58.9 219 8.8 29 NP NP - - - - - - - - - - - - -
1.50 SPT/DS 2 2 3 5 7 8.8 61.8 19.1 10.3 28 NP NP - - - - - - - - - - - - -
3.00 ubs 5.9 66.9 17.5 9.6 27 NP NP 13.18 1.59 1.40 2.63 F 0.01 22 - -
3.50 SPT/DS Medium Dense, Grayish, fine-grained 5 3 S s 5
: silty sand (SM)
4.50 SPT/DS 2 4 6 10 10 10.1 63.9 17.9 8.2 23 NP NP - - - - - - - - - - - - -
6.00 ubs 8.4 71.0 14.6 5.9 21 NP NP 17.31 1.90 1.62 2.63 F 0.00 24 uu 8.0 28.0 - - -
6.50 SPT/DS 4 5 7 12 11 o
7.50 SPT/DS 6 8 11 19 17 11.6 61.2 19.6 7.5 27 NP NP - - - - - - - - - - - - -
9.00 uDs Medium Dense, Dark brownish, fine- 11.6 69.7 13.2 5.5 21 NP NP 16.85 | 1.88 1.61 2.60 F 0.03 27 uu 12.0 26.0 - - -
9.50 SPT/Ds  |grainedsilty sand (SM) 9 | 11| 15| 26 | 22 :
10.50 SPT/DS 11 13 16 29 24 10.6 61.8 18.9 8.7 26 NP NP - - - - - - - - - - - - -
12.00 DS 0.0 73.0 18.5 8.5 22 NP NP 22.26 - - 2.72 F 81.00 28 - - - - - -
12.50 SPT/DS 15 21 25 46 35 =
Dense, Dark Brownish, fine-grained
13.50 SPT/DS . 17 20 24 44 23 10.6 61.7 20.0 7.7 25 NP NP - - - - - - - - - - - - -
silty sand (SM)
15.00 DS 0.1 76.7 14.8 8.4 23 NP NP 17.52 - - 2.61 F 0.00 29 - - - - - -
15.50 SPT/DS 20 24 30 54 26 o
16.50 SPT/DS 22 27 30 57 27 9.1 69.1 14.9 7.0 24 NP NP - - - - - - - - - - - - -
18.00 DS Dense to very dense, Brownish, fine- 0.4 76.4 17.0 6.2 26 NP NP 20.77 - - 2.75 F 0.02 29 - - - - - -
18.50 SPT/DS grained silty sand with Gravel (SM) 15 18 22 40 21 _
19.50 SPT/DS 17 21 25 46 22 5.0 72.3 15.7 7.0 29 NP NP - - - - - - - - - - - - -
21.00 DS 0.7 75.3 16.8 7.3 28 NP NP 21.29 - - 2.67 F 0.00 30 - - - - - -
21.50 SPT/DS 35 40 47 87 35 o
22.50 SPT/DS 40 | (50/7 cm) - 100 38 7.3 73.6 12.6 6.5 24 NP NP - - - - - - - - - - - - -
24.00 DS 0.0 75.6 22.2 5.2 26 NP NP 19.69 - - 2.69 F 0.03 30 - - - - - -
24.50 SPT/DS 46 | (50/6cm) - 100 38 =
25.50 SPT/DS  |Very Dense, Dark Brownish, fine- 49 |sosem| - | 100 | 37 10.4 65.9 16.2 7.5 26 NP NP - - - - - - - - - - - - -
27.00 DS grained silty sand with gravel(SM) 0.0 739 | 180 8.2 29 NP NP | 2090 - - 2.62 F 0.01 31 - - - - - -
27.50 SPT/DS (50/13 cm)) - - 100 36 o
28.50 SPT/DS (50/11 cm)) - - 100 36 7.0 66.1 19.2 7.8 24 NP NP - - - - - - - - - - - - -
30.00 DS 0.0 72.3 20.4 7.3 22 NP NP 21.14 - - 2.67 F 0.03 32 - - - - - -
30.50 SPT/DS (s0/8 cm)l - | - | 100 | 35 =
Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow, UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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Grain Size Distribution Curve

Grain Size Distribution Curve
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-04
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Direct Shear Test — BH-04
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)
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NAME OF WORK: GEOTECHNIC,
METRO CORRIDORS OF AQU

ESTIGATION WORK FOR PROPOSED EXTENSION
[E FROM NOIDA
GARDEN AND DEPOT STATION TO BORAKI MMT

OR-142 TO BOTANICAL
(14.16 KM)

Stretch: Noida Sector-142 to Botanical Garden (0+000 km TO 1+000 km)

BHID : BH-05

Chainage : 1+088 KM

‘Groundwater Level : 12.60 M

Location : Lat. 28.559277, Long. 77.331614

LAYER DESCRIPTION

TOP Soil: (0.00 + 0.750m)

Medium Dense, Grayish , fine-grained silty sand
(SM) (0.75 to 6.25m)

Medium Dense, Dark Grayish , fine-grained silty
sand (SM) (6.25 to 10.00m)

Dense, Dark Gray to Brownish gray fine-grained
silty sand (SM) (10.00 to 15.25m)

S SPTH |
DEPTH | E lMP:! VALUE
100 =
3 x SPTDS N=5
200 ——
20
ubs
SPTDS N=7
P
| || spims |N=8
s00 —3 | |1
-
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00
x SPTDS N=19
s
a0 —= | |hr
= ups
= SPTDS N=27
P
x SPTIDS N=33
e
20 .
! ubs
e SPTIDS | N=37
no0——
= x SPT/DS N=44
woo——
00
ups
sPTDS N=55
00
= x spTDs | N=66
70—
1800
= ubs
| spTps  N=54
o
N=57
. x SPTIDS
2
= ups
3 SPTIDS N=78
an—
x SPTIDS | N=87
am
um
= ups
= SPT/DS | N=100
s
= x SPTIDS | N=100
—
7m
ups
SPTDS N=100
a0
= x SPT/DS N=100
P
om—— ML
- ups
=| SPT/DS |N=100

Hard, Brownish gray to litle brownish, fine-grained
inorganic silt of low Plasticity with sand with Gravel
(ML) (15.25 to 21.25m)

Very Dense, Brownish gray to dark brownish,

fine-grained silty sand with gravel(SM) (21.25
30.00m)

GOMA ENGINEERING
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LEGENDS

Sample Type

x Split Spoon Sampler

Shelby Tube (UDS)

General

¥ Groundwater Level

Soil
‘Well Graded Gravel (GW)
Poorly Graded Gravel (GP)
Silty Gravel (GM)

Clayey Gravel (GC)

Well Graded Sand (SW)
| Poorty Graded Sand (sP)

Sity Sand (SM)

Clayey Sand (SC)

Inorganic Silt of Low Compressibility (ML)

Inorganic Silt of Intermediate Compressibility (M1)

ic Silt of High C ility (MH)
| Inorganic Clay of Low Compressibility (CL)

Inorganic Clay of Intermediate Compressibility (Cl)

iic Clay of High Compressibility (CH)

] Organic Soil of Low Compressibility (OL)
}

| Organic Soil of Intermediate Compressibility Ol)

Organic Soil of High Compressibility (OH)

R

Peat (Pt)

| Top Soil (TS)
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-05 Contractor:|Goma Engineering & Consultancy
Name of Work:|Noida Sector-142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender
No. NMRC/Civil/Geo. Inv./366/2025) Chainage [km]:[1+088 Method of Drilling:[Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|05-03-2026
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:[201 End Date:|05-03-2026
Project Code:[158_R2_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:{12.60 Location:|Lat. 28.559277, Long. 77.331614
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
[ < - 2 & &
—_— o [ —_ [) . — —_ o c > c —_— c x <
E & 21 2lz2lE 2| < E| £ |18 |2 |z2_|2_]| £ § | ¢ T | 315 |25
- o < o n - X < —_ < = = c S @ 24 © o ] X 5] ° = o %
£ %_ Descriptions iy a o s S = X X x = = = _ |8 _]12|%e 5 o » = o = = £ sEx|2 »
g E sle| 8|2l 8| 2| 2|z ]3| 3 |2€|eE|d5|8%| g | F| 5|58 5| ¢ |58 2 |52|8.
& el 2| g| S & a @ S z 2 |2 3 x E|>E| § = 2 |9 = 2 | o = | 2=]|55
%) (%) 2 = G} = 17} ] k7] 5 —| 5 = F4 e = c = g £ S 2
| 2|=|%]|= El & | |g |°® & s | & S |g | & ]° |&§
2 e s 8 | < < & &
0.00 DS Top Soil 4.6 26.6 50.3 18.5 21 NP NP - - - - - - - - - - - - -
1.50 SPT/DS 2 2 3 5 7 1.9 24.0 49.4 24.7 29 NP NP - - - - - - - - - - - -
3.00 uDs 0.4 45.9 39.2 14.5 22 NP NP 23.25 1.91 1.55 2.65 F 0.05 21 uu 8.0 28.0 - -
350 SPT/DS Medium Dense, Grayish, fine-grained 5 3 4 . s
. silty sand (SM)
4.50 SPT/DS 3 4 5 9 9 0.9 26.3 47.6 25.2 25 NP NP - - - - - - - - - - - - -
6.00 ubs 1.8 26.5 46.5 25.2 21 NP NP 12.74 1.87 1.66 2.67 F 0.06 23 uu 12.0 23.0 - - -
6.50 SPT/DS 4 5 7 12 11 o
7.50 SPT/DS | Medium Dense, Dark Grayish, fine- 7 9 10 | 19 | 17 4.3 75.9 14.4 5.4 28 NP NP - - - - - - - - - - - - -
9.00 DS grained silty sand (SM) 03 654 | 232 111 26 NP NP | 2163 - - 2.63 F 0.03 25 - - - - - -
9.50 SPT/DS 9 12 15 27 23 =
10.50 SPT/DS 10 14 19 33 27 5.9 63.6 19.5 11.0 26 NP NP - - - - - - - - - - - - -
12.00 DS 0.0 63.4 24.3 12.3 24 NP NP 22.10 - - 2.63 F 0.06 27 - - - - - -
12.50 SPT/DS Dense, Dark Gray to Brownish gray, " 17 20 37 58
. fine-grained silty sand (SM)
13.50 SPT/DS 15 20 24 44 24 8.0 61.6 22.0 8.4 25 NP NP - - - - - - - - - - - - -
15.00 DS 0.0 65.2 253 9.5 29 NP NP 22.09 - - 2.74 F 0.04 28 - - - - - -
15.50 SPT/DS 20 25 30 55 27 -
16.50 SPT/DS Hard, Brownish gray to little 24 30 36 66 30 1.0 24.5 50.5 24.0 26 NP NP - - - - - - - - - - - - -
brownish, fine-grained inorganic silt
18.00 DS - . . 0.0 28.3 47.8 239 22 NP NP 17.22 - - 2.67 F 0.09 27 - - -
of low Plasticity with sand with
18.50 SPT/DS Gravel(ML) 20 24 30 54 26 =
19.50 SPT/DS 22 25 32 57 26 0.0 26.7 52.4 20.9 28 NP NP - - - - - - - - - - - - -
21.00 DS 11.9 34.5 36.3 17.3 23 NP NP 21.82 - - 2.63 F 0.02 30 - - - - - -
21.50 SPT/DS 30 36 42 78 32 o
22.50 SPT/DS 35 40 47 87 35 7.8 62.1 20.0 10.2 29 NP NP - - - - - - - - - - - - -
24.00 DS 0.2 75.2 16.8 7.9 26 NP NP 15.45 - - 2.65 F 0.00 31 - - - - - -
24.50 SPT/DS Very Dense, Brownish gray to dark 40 |torem ) 100 38 _
25.50 SPT/DS  |brownish, fine-grained silty sand 46 |Gosem)| - 100 37 4.4 75.4 14.1 6.0 24 NP NP - - - - - - - - - - - - -
with gravel(SM)
27.00 DS 0.2 74.0 17.7 8.1 25 NP NP 13.34 - - 2.76 F 0.00 32 - - - - - -
27.50 SPT/DS 48 | (50/5cm) - 100 36 @
28.50 SPT/DS (s0/13em) - - 100 36 6.2 67.3 19.3 7.2 24 NP NP - - - - - - - - - - - - -
30.00 DS 0.1 79.6 14.2 6.2 29 NP NP 13.30 - - 2.69 F 0.05 31 - - - - - -
30.50 SPT/DS (50/11 cmll - | - | 100 | 35 -

Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow, UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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Grain Size Distribution Curve

Grain Size Distribution Curve

GOMA ENGINEERING
AND CONSULTANCY

Grain Size Distribution Curve

100 100 . 100
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-05

1.500
BH ID : BH-05
Depth:3m
¢ =0.050 kg/cm?
$=210°
1.000
0.500
0.000
0.00 0.50 1.00 1.50
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-05
1500
BH ID : BH-05
Depth:12 m
¢ =0.060 kg/cm?
$=27.0°
1.000
0.500
0.000
0.00 0.50 1.00 150

Normal Stress, o (kg/cm?)

2.00

2.00

Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-05

1.500
BH ID : BH-05
Depth:6m
¢ =0.060 kg/cm?
$=23.0°
1.000
0.500
0.000
0.00 0.50 1.00 150 2.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-05
1.500
BH ID : BH-05
Depth:15 m
c=0.041 kg/cm?
$=280"
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0.500
-
0.000
0.00 0.50 1.00 150 2.00
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Shear Stress, T (kg/cm?)
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Direct Shear Test — BH-05

1.500
BH ID: BH-05
Depth:9m
¢ =0.034 kg/cm?
b =250
1.000
0.500
0.000
0.00 0.50 1.00 150
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-05
1.500
BH ID: BH-05
Depth:18 m
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0.500
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)
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Direct Shear Test — BH-05 Direct Shear Test — BH-05 Direct Shear Test — BH-05
1.500 1.500 1500
BH ID: BH-05 BH ID : BH-05 BH ID : BH-05
Depth:21m Depth:24 m Depth:27 m
¢ =0.020 kg/cm? ¢ =0.000 kg/cm? ¢ =-0.030 kg/cm?
=304 . $=31.0° $=320°
1.000 £ 1.000 E 1000
E; E]
2 E;
- =
w "
a a
8 8
=1 b=
& b
0500 | e 5 0500 T 0500
..... £ &
..... & &
P o
0,000 0.000 0.000
000 050 1.00 150 200 000 050 .00 150 200 000 00 100 150
Normal Stress, o (kg/cm?
Normal Stress, o (kg/cm?) Normal Stress, o (kg/cm?) (ke/em)
Direct Shear Test — BH-05
1.500
BH ID: BH-05
Depth:30 m
¢ =0.050 kg/cm?
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1.000
)
0.500
0.000
0.00 050 1.00 1.50 2.00

Normal Stress, o (kg/cm?)
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ECHNICAL INVESTIGATION WOR!
OF AQUA LINE FROM NOIDA SECT
GARDEN AND DEPOT STATION TO BORAKI MMTH (14.16 KM)

Stretch: Noida Sector-142 to Bolanical Gardan (0+000 km TO 14000 km)

METRO CORRIDC
BH ID : BH-06
Groundwater Level : 1330 M
SPTN
DEPTH g SAMPLE VALUE
100
x SPT/IDS | N=6
200
™ |
uDs
x SPT/DS |N=7
™
sPT/DS | N=8
™
™
uDs
x SPTIDS | N=12
o
x spTiDs | N=19
™
™
ups
x SPT/IDS |N=31
1000
x SPT/IDS | N=33
1.00
1200
uDs
x SPT/IDS | N=d1
1300
x SPT/IDS | N=44
oo
1500
ups
x SPT/DS |N=34
1000
x spTpg | N=42
oo
1000
ups
x sPTDg | N=52
w00
x SPT/DS | N=52
000
0
uDs
x SPT/DS  N=65
Py
x SPT/IDS | N=73
a0
200
ups
x SPT/IDS | N=78
00
x SPT/IDS N=100
00
w0
uDs
x SPT/DS N=100
o0
x SPT/DS N=100
.00
000
ups
w3 x,s"”“s N=100,

FOR PROPOSED EXTENSION
TOR-142 TO BOTANICAL

Chainage : 1+192 KM
| Location : Lat. 28.558882, Long. 77.330645
LAYER DESCRIPTION
TOP Soil: (0.00 + 0.750m)

Medium Dense, Grayish, fine-grained silty sand
(SM) (0.76 to 5.26m}

Medium dense, Brownish, fine-grained silty sand
| with gravel (SM) (5.26 to 8.26m)

Dense, Brownish gray to Little Yellowish
fine-grained silty sand with gravel (SM) (8.25 to
18.25m)

Very Dense, yellowish to brownish gray .
fine-grained silty sand with gravel (SM) (1B.25 to
30.00m)

LEGENDS

Sample Type

x Split Spoon Sampler

| Shelby Tube (UDS)

General

Y Groundwater Level

Soil
| Well Graded Gravel (GW)
‘ Poorly Graded Gravel (GP)
Silty Gravel (GM)
| clayey Gravel ()

Well Graded Sand (SW)

| Poorly Graded Sand (SP)
| Silty Sand (SM)

‘ Clayey Sand (SC)

Silt of Low Comp ility (ML)

| Silt of Ci (M)

[ ‘ Inorganic Silt of High Compressibility (MH)

Clay of Low Compl y (CL)

I ic Clay of High C: ity (CH)

=
L
(T Clay of jale C ch
I 7
]
] Organic Soil of Low Compressibility (OL)
1

| Organic Soil of Intermediate Compressibility Ol)
[ | Organic Soll of High Compressibility (OH)
| Peat (Pt)

Top Soil (TS)
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-06 Contractor:|Goma Engineering & Consultancy
Name of Work:|Noida Sector-142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender
No. NMRC/Civil/Geo. Inv./366/2025) Chainage [km]:[1+192 Method of Drilling:[Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|03-03-2026
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:[200.1 End Date:|03-03-2026
Project Code:[158_R2_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:{13.30 Location:|Lat. 28.558882, Long. 77.330645
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
w < = = &~ o
— a [7] —_ [) . — — x c > c —_ c x <
E = 2|1 2|25l =z| = | 2|3 g >z |>_| 2 § | ¢ T |8 5§ |5 |25
- o < o n - X < —_ < = = c S @ ™ 24 © o ] X 5] ° = o %
£ %_ Descriptions iy a o s S = X X x = = = _ |8 _]12|%e 5 o » = o = = £ sEx|2 »
g E sle| 8|2l 8| 2| 2|z ]3| 3 |2€|eE|d5|8%| g | F| 5|58 5| ¢ |58 2 |52|8.
& sl =2l 2| g S B 3 @ S b 2 |2 3 x E|>E| § . 2 | = & P 3 28§ 3
%) (%) 2 = G} = 17} ] @ 5 —| 5 = F4 e = c = g £ S 2
| 2|=|%]|= El & | |g |°® & s | & S |g | & ]° |&§
2 e s 8 | < < & &
0.00 DS Top Soil 5.1 72.0 16.8 6.1 21 NP NP - - - - - - - - - - - - -
1.50 SPT/DS 2 3 3 6 8 11.2 59.0 214 8.4 29 NP NP - - - - - - - - - - - - -
3.00 uDps Medium Dense, Greyish, fine- 9.2 67.7 15.9 7.2 24 NP NP 1530 | 1.62 1.41 2.67 F 0.01 23 - - - -
3.50 SPT/DS grained silty sand (SM) 2 3 4 7 3 _
4.50 SPT/DS 3 4 5 9 9 11.6 66.7 141 7.6 22 NP NP - - - - - - - - - - - - -
6.00 ubs 4.4 70.2 17.6 7.9 27 NP NP 16.21 1.67 1.44 2.68 F 0.03 24 - - - - - -
6.50 SPT/DS Medium dense, Brownish, fine- 3 S 2 " 11
. grained silty sand with gravel (SM)
7.50 SPT/DS 6 9 10 19 17 8.3 71.1 14.9 5.7 28 NP NP - - - - - - - - - - - - -
9.00 ubs 6.0 60.7 22.1 11.3 23 NP NP 13.93 1.85 1.62 2.61 F 0.02 26 uu 13.0 24.0 - - -
9.50 SPT/DS 7 13 18 31 26 =
10.50 SPT/DS 10 15 18 33 27 5.9 70.3 16.8 6.9 27 NP NP - - - - - - - - - - - - -
12.00 DS 7.2 71.2 14.2 7.4 24 NP NP 21.09 1.87 1.54 2.75 F 0.04 27 uu 3.0 29.0 - - -
12.50 SPT/DS Dense, Brownish grey to Little 13 19 22 a1 31 _
Yellowish fine-grained silty sand with
13.50 SPT/DS  [gravel (sM) 17 | 20 | 24 | 44 | 23 6.4 61.6 224 9.6 25 NP NP - - - - - - - - - - - - -
15.00 DS 1.7 65.9 23.6 8.8 26 NP NP 20.02 - - 2.66 F 0.00 28 - - - - - -
15.50 SPT/DS 12 14 20 34 19 -
16.50 SPT/DS 14 19 23 42 22 7.0 63.2 20.0 9.8 24 NP NP - - - - - - - - - - - - -
18.00 ubs 0.6 71.6 18.5 9.3 29 NP NP 17.45 - - 2.69 F 0.03 29 - - - - - -
18.50 SPT/DS 18 23 29 52 25 =
19.50 SPT/DS 20 23 29 52 24 4.2 65.8 19.1 10.9 22 NP NP - - - - - - - - - - - - -
21.00 DS 0.8 64.7 23.6 10.8 28 NP NP 19.13 - - 2.73 F 0.02 30 - - - - - -
21.50 SPT/DS 25 30 35 65 28 o
22.50 SPT/DS 26 33 40 73 30 5.9 66.4 19.3 8.4 21 NP NP - - - - - - - - - - - - -
24.00 DS Very Dense, yellowish to Brownish 1.1 67.9 19.3 11.6 26 NP NP 18.03 - - 2.64 F 0.05 30 - - - - - -
24.50 SPT/DS |grey, fine-grained silty sand with 30 36 42 78 31 o
gravel(SM)
25.50 SPT/DS 37 |eomoem) - | 100 | 37 | 112 | 624 | 185 7.9 25 NP NP - - - - - - - - - - - - -
27.00 DS 0.3 71.0 18.9 9.8 28 NP NP 18.92 - - 2.71 F 0.00 32 - - - - - -
27.50 SPT/DS 42 | (50/6 cm) - 100 36 @
28.50 SPT/DS 48 | (50/4cm) - 100 36 7.8 60.9 19.1 12.2 26 NP NP - - - - - - - - - - - - -
30.00 DS 1.1 76.2 16.7 6.1 27 NP NP 23.07 - - 2.68 F 0.00 34 - - - - - -
30.50 SPT/DS (50/3 cm)l - | - | 100 | 35 o

Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow, UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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Grain Size Distribution Curve

Grain Size Distribution Curve

Grain Size Distribution Curve
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100 100
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-06

1.500
BH ID : BH-06
Depth:3m
¢ =0.012 kg/cm?
$=23.0°
1.000
0.500
0.000
0.00 0.50 1.00 150
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-06
1.500
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Depth:12 m
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$=27.0°
1.000
0.500
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0.00 0.50 1.00 1.50
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Direct Shear Test — BH-06
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Normal Stress, o (kg/cm?)
Direct Shear Test — BH-06
1.500
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Direct Shear Test — BH-06

1.500
BH ID : BH-06
Depth:9m
¢=0.020 kg/cm?
=260
1.000
0500 | L
P i
0.000
0.00 050 1.00 1.50
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-06
1.500
BH ID : BH-06
Depth:18 m
¢ =0.030 kg/cm?
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1.000
0.500
o
0.000
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Normal Stress, o (kg/cm?)
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Shear Stress, t (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-06

1.500
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Depth:21m
¢ =0.020 kg/cm?
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1.000
e J
.."..
0500 e
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0.000
0.00 0.50 1.00 150 2.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-06
1.500
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Direct Shear Test — BH-06

1.500
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Direct Shear Test — BH-06

1.500
BH ID : BH-06
Depth:27 m
¢ =-0.030 kg/cm?
$=320°
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METRO CORRIDORS

BH ID : BH-07

NAME OF WORK: GEOTECHNICAL INVESTIGATION WORK FOR PROPOSED EXTENSION
OF AQUA LINE FROM NOIDA SECTOR-142 TO BOTANICAL
GARDEN AND DEPOT STATION TO BORAKI MMTH (14.16 KM)

Stretch: Noida Sector-142 to Botanical Garden (0+000 km TO 1+000 km)

Chainage : 14277 KM

;00

200

2400

200

2000

30.00——|

DEPTH g' IIIPLI

SPT/IDS

SPT/DS

*|| SPT/IDS

SPT/IDS

SPT/DS

ups
SPT/IDS

SPT/DS

ups
SPT/IDS

SPT/IDS

ups
SPT/IDS

SPT/IDS

SPT/IDS

SPT/IDS

ups
SPT/IDS

SPT/DS

uos
SPT/DS

SPT/IDS

ubns
SPT/IDS

SPT/DS

ups
SPT/IDS

Groundwater Level : 12.60 M

SPTH

VALUE

N=13

N=16

N=25

N=28

N=27

N=33

N=39

N=41

N=70

N=78

N=73

N=81

N=100

N=100

N=100

N=100

N=100

N=100

N=100

Location : Lat. 28.558487, Long. 77.32084
LAYER DESCRIPTION

TOP Soil: (0.00 + 0.750m)

Medium Dense, Grayish , fine-grained silty sand
(SM) (0.75 to 10.00m)

Dense, Brownish gray fine-grained silty sand (SM)
(100010 16.25m)

Hard , Brownish , fine-grained inorganic silt of low
Plasticity with sand with Gravel(ML) (15.25 to
21.25m)

Loose to Medium Dense, Grayish to Brownish,
fine-grained silty sand (SM) (21.25 to 30.00m)

LEGENDS
Sample Type

X Split Spoon Sampler

‘ Shelby Tube (UDS)

General

¥ Groundwater Level

Soil
Well Graded Gravel (GW)
| | Pootly Graded Gravel (GP)
Sty Gravel (GM)
‘ Clayey Gravel (GC)
Well Graded Sand (SW)

Poorly Graded Sand (SP)

Silty Sand (SM)
| | Clayey Sand (SC)
Inorganic Silt of Low G ibilty (ML)
‘ | Inorganic Sit of Compressibilty (M1)
|—| Inorganic Silt of High Compressibility (MH)
f Clay of Low C ibility (CL)
Inorganic Clay of Compressibiity (Cl)

| Inorganic Clay of High Compressibility (CH)

[+ | organic Soil o Low Compressibilty (oL)

Organic Soil of Intermediate Compressibility Ol)

Organic Soil of High Compressibility (OH)

| Peat Py

| Top Soil (TS)

GOMA ENGINEERING
AND CONSULTANCY

Report No: 158_SEC142 TO BOGA_RO

Revision: RV00

Page 863




Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-07 Contractor:|Goma Engineering & Consultancy
Name of Work:|Noida Sector-142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender
No. NMRC/Civil/Geo. Inv./366/2025) Chainage [km]:[1+277 Method of Drilling:[Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|03-03-2026
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:|200.4 End Date:|03-03-2026
Project Code:[158_R2_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:{12.60 Location:|Lat. 28.558487, Long. 77.32984
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
[ < - 2 & &
—_— o [ —_ [) . — —_ o c > c —_— c x <
E & 2|l 2|2|E8|l=z| = S| &8 |g |z_1|>_| £ § |2 T | 3 |5 |25
- o < o n - X < —_ < = = c S @ ™ 24 © o ] X 5] ° = o %
< 2 Descriptions o - 3} = X S 9 = - = o c E 2 e 4 g = = = £ " x | B ¥
= 2 a0 - 5 o = [ X S £ € -~ = | 9= 5§ & € 5 G} g = [ g c e 0 s 0o |= &
g £ s | Bl s| 2| 5 $ e = z 3 S £ ef || F| & > s |5=| 2 S |5%| £ |SE|2 e
& sl =l 8| g S & a & S z 2 |2 3 x E|>E| § = 2 |9 = 2 p = 2=|55
%) (%) 2 = (G} =] 173 2} 1 S5 = = F4 e = < = £ S 2
=|2|[s|°]= g | 2|2 |g |2 |° g £ | E S | 2 &8 g8
> 2 - a s “ S < < o i
0.00 DS Top Soil 7.8 64.1 20.2 8.0 23 NP NP - - - - - - - - - - - - -
1.50 SPT/DS 3 4 5 9 13 10.0 70.9 13.6 5.5 28 NP NP - - - - - - - - - - - - -
3.00 uDs 0.0 68.2 20.9 10.8 24 NP NP 9.20 1.68 1.54 2.72 F 0.02 23 - - - -
3.50 SPT/DS 5 6 7 13 14 o
4.50 SPT/DS 5 7 9 16 16 10.6 65.9 15.9 7.7 26 NP NP - - - - - - - - - - - - -
Medium Dense, Greyish, fine-
6.00 ubs . . 2.9 72.5 16.3 8.3 29 NP NP 18.40 1.71 1.44 2.67 F 0.03 27 - - - - - -
grained silty sand (SM)
6.50 SPT/DS 9 12 13 25 23 =
7.50 SPT/DS 12 13 15 28 26 11.1 68.4 14.0 6.5 25 NP NP - - - - - - - - - - - - -
9.00 ubs 7.6 63.4 18.7 10.3 21 NP NP 14.62 1.88 1.64 2.62 F 0.01 28 uu 10.0 25.0 - - -
9.50 SPT/DS 8 12 15 27 23 =
10.50 SPT/DS 13 15 18 33 27 12.5 62.5 19.7 53 26 NP NP - - - - - - - - - - - - -
12.00 DS 11.1 65.2 15.1 8.6 28 NP NP 19.37 1.91 1.60 2.61 F 0.06 28 uu 12.0 24.0 - - -
12.50 SPT/DS Dense, Brownish grey fine-grained 15 18 n 39 29
. silty sand (SM)
13.50 SPT/DS 16 19 22 41 23 8.6 62.4 22.8 6.3 22 NP NP - - - - - - - - - - - - -
15.00 DS 0.3 76.4 15.9 7.5 26 NP NP 20.35 - - 2.66 F 0.02 30 - - - - - -
15.50 SPT/DS 19 23 47 70 32 =
16.50 SPT/DS 20 37 41 78 34 2.0 323 46.2 19.4 24 NP NP - - - - - - - - - - - - -
18.00 ups  [Hard, Brownish, fine-grained 206 | 428 | 265 | 101 28 NP NP | 1330 - - 276 F 0.09 28 - - - - - -
inorganic silt of low Plasticity with
18.50 SPT/DS  |sand with Gravel(ML) 2 | 30| 4| 13| 32 -
19.50 SPT/DS 24 35 46 81 34 2.6 27.8 47.5 221 29 NP NP - - - - - - - - - - - - -
21.00 DS 10.9 29.8 43.7 15.6 24 NP NP 20.35 - - 2.69 F 0.05 30 - - - - - -
21.50 SPT/DS 27 37 |s0/12em| 100 39 -
22.50 SPT/DS 31 38 [s0/11emf 100 39 5.2 70.7 16.2 7.9 21 NP NP - - - - - - - - - - - - -
24.00 DS 0.0 73.7 17.6 8.7 23 NP NP 17.48 - - 2.69 F 0.02 31 - - - - - -
24.50 SPT/DS 36 45 |(s0/8cm)| 100 38 o
25.50 SPT/DS  |very Dense, Dark Brownish, fine- 41 |somsem| - | 100 [ 37 6.3 74.1 13.2 6.4 29 NP NP - - - - - - - - - - - - -
27.00 DS grained silty sand with gravel (SM) 1.0 787 | 135 6.8 28 NP NP | 1124 - - 277 F 0.00 32 - - - - - -
27.50 SPT/DS 42  |(s0/11cm - 100 36 @
28.50 SPT/DS 46 | (50/9cm) - 100 36 8.9 63.7 18.7 8.7 26 NP NP - - - - - - - - - - - - -
30.00 DS 0.1 82.7 11.3 5.9 24 NP NP 11.09 - - 2.64 F 0.07 31 - - - - - -
30.50 SPT/DS 48 |(50/8cm|| - | 100 | 35 o

Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow, UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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Grain Size Distribution Curve

Grain Size Distribution Curve

Grain Size Distribution Curve
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-07
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Direct Shear Test — BH-07
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Direct Shear Test — BH-07
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Shear Stress, t (kg/cm?)

Shear Stress, T (kg/cm?)
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Direct Shear Test — BH-07 Direct Shear Test — BH-07 Direct Shear Test — BH-07
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NAME OF WORK: GEOT
METRO CORRIDORS OF

ICAL INVESTIGATION WORK FOR PROPOSED EXTENSION
\QUA LINE FROM NOIDA TO!
GARDEN AND DEPOT STATION TO BORAKI MMTH (14.16 KM)

142 TO BOTANICAL

BHID : BH-08

Stretch: Noida Sector-142 to Botanical Garden (0+000 km TO 1+000 km)

Chainage : 1+388 KM

Groundwater Level : 13.20 M

oo [ weme

Location : Lat. 28.558125, Long. 77.328853

LAYER DESCRIPTION

N=5

1 x SPT/IDS
200 i

200

SPTDS N=7

400

SPT/DS |N=10

uos
SPTIDS |N=12

spTDs N=17

ubs
SPTIDS | N=24

SPT/IDS

SPT/DS N=46

uos

sPTDs N=53

SPTIDS

ups
SPT/IDS

SPTDs N=75

uos
SPT/DS |N=100

SPT/DS |N=100

uos
SPT/DS  N=100

N=100

ups
SPT/DS | N=100

SPT/DS | N=100

ups

SPT/DS N=100

Medium Dense, Brownish,

TOP Soil: (0.00 +0.750m)

Medium Dense. Grayish, fine-grained silty sand
(SM) (0.75 10 6.25m)

X ined silty sand
with Gravel (SM) (6.25 to 10.00m)

Dense, Dark Brownish silty sand
(SM) (10.00 to 15.25m)

Very Dense, Brownish to Yellowish, fi
silty sand with gravel(SM) (15.25 to 24.25m)

Very Dense, Yellowish to Brownish, fine-grained
silty sand with gravel (SM) (24.25 to 30.00m)

LEGENDS

Sample Type
x Split Spoon Sampler

Shelby Tube (UDS)

General

Y Groundwater Level

Soil

Well Graded Gravel (GW)

] Poorly Graded Gravel (GP)
Silty Gravel (GM)

Clayey Gravel (GC)

Well Graded Sand (SW)

Poorly Graded Sand (SP)

Silty Sand (SM)
Clayey Sand (SC)
ganic Silt of Low C: ity (ML)
ic Silt of jate C: D)
ic Silt of High Comp! (MH)
Clay of Low C: (cv)
ic Clay of iate C: ©n
ic Clay of High Compressibility (CH)

| Organic Soil of Low Compressibility (OL)

| Organic Soil of Intermediate Compressibility OI)

| Organic Soil of High Compressibility (OH)

Peat (P1)

| Top Soil (TS)
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-08 Contractor:|Goma Engineering & Consultancy
Name of Work:|Noida Sector-142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender
No. NMRC/Civil/Geo. Inv./366/2025) Chainage [km]:[1+388 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|02-03-2026
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:]200.3 End Date:|02-03-2026
Project Code:|158_R2_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:{13.20 Location:|Lat. 28.558125, Long. 77.328853
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
—_ a [) —_ [ —_ — x c > c —_ < <
E = 2|2l |lE|l=| < 218 |2 |z_|=z_| 2 § | I 515 |25
) A o ‘= a v - X oy — < = = c S 5 ™ g~ o o Q X o e =] o %
s = Descriptions o0 a S - S = X 9 9 T € =_ 18- e E 2 e 5 o ke = o = = £ 53 s £
g £ sl 8|e|s| ¥ | 2| =z ]3| 3 |8€|eE|83|83| ¢ | | 5|58 5| ¢ || 2 |52|8.
8 sl =l 8| g8 B T @ S z 2 | 2 3 x E|>E| & = 2 |9 = & P s 2=|5§5 5
n n o - (G) v S 17 %] 7] S — 5= b o < o o @
2 ~ 42 =3 © © S @ o g [ 5] 4 3 9 *
- P o0 o z = z = ] & S < o < a o g 9
> = S 8 < < a r
0.00 DS Top Soil 11.0 61.8 17.5 9.8 22 NP NP - - - - - - - - - - - - -
1.50 SPT/DS 2 2 3 5 7 11.7 68.9 13.8 5.6 25 NP NP - - - - - - - - - - - - -
3.00 uDbs 0.0 73.5 19.5 7.1 26 NP NP 28.44 1.60 1.25 2.61 F 0.06 20 - - - - -
3.50 SPT/DS Medium Dense, Grayish, fine-grained 5 3 4 . s
: silty sand (SM)
4.50 SPT/DS 3 5 5 10 10 7.5 65.7 174 9.5 27 NP NP - - - - - - - - - - - - -
6.00 uDsS 6.9 67.2 18.0 8.0 24 NP NP 20.74 1.89 1.57 2.69 F 0.05 24 uu 7.0 28.0 - - -
6.50 SPT/DS 4 5 7 12 11 o
7.50 SPT/DS | Medium Dense, Brownish, fine- 5 8 9 17 | 15 45 67.9 19.1 8.6 22 NP NP - - - - - - - - - - - - -
9.00 uDs  [grainedsilty sand with Gravel (SM) 7.8 68.7 169 6.7 27 NP NP 1961 | 1290 | 159 | 261 F 0.03 26 uu 120 | 250 - - -
9.50 SPT/DS 7 10 14 24 20 =
10.50 SPT/DS 9 13 19 32 26 4.9 64.2 21.0 9.9 29 NP NP - - - - - - - - - - - - -
12.00 uDbs 0.0 79.4 14.9 5.7 25 NP NP 17.67 1.99 1.69 2.78 F 0.04 28 - - - - - -
12.50 SPT/DS Dense, Dark Brownish fine-grained 12 18 2 0 30
: silty sand (SM)
13.50 SPT/DS 15 20 26 46 24 5.0 63.6 20.5 10.9 24 NP NP - - - - - - - - - - - - -
15.00 DS 0.0 83.7 10.6 5.7 27 NP NP 11.17 - - 2.61 F 0.02 29 - - - - - -
15.50 SPT/DS 17 23 30 53 26 o
16.50 SPT/DS 20 24 31 55 26 11.6 70.5 12.5 5.4 26 NP NP - - - - - - - - - - - - -
18.00 uDs 0.0 88.3 8.2 3.5 25 NP NP 8.26 - - 2.67 F 0.01 30 - - - - - -
18.50 SPT/DS Very Dense, Brownish to Yellowish, 22 30 39 69 30 )
19.50 SPT/DS fine-grained silty sand with 24 35 40 75 32 10.7 62.8 18.2 8.3 22 NP NP - - - - - - - - - - - - -
gravel(SM)
21.00 DS 0.0 84.4 10.9 4.7 24 NP NP 9.21 - - 2.73 F 0.00 31 - - - - - -
21.50 SPT/DS 30 35 40 100 39 =
22.50 SPT/DS 34 40 47 100 38 7.4 65.7 17.3 9.6 26 NP NP - - - - - - - - - - - - -
24.00 DS 0.1 81.0 12.7 6.2 28 NP NP 9.91 - - 2.69 F 0.06 30 - - - - - -
24.50 SPT/DS 36 |(50/11cm - 100 37 =
25.50 SPT/DS 39 | (s0/9cm) - 100 37 8.7 60.6 20.9 9.9 26 NP NP - - - - - - - - - - - - -
27.00 DS Very Dense, Yellowish to Brownish, 0.2 80.1 13.4 6.3 21 NP NP 9.46 - - 2.68 F 0.00 32 - - - - - -
27.50 SPT/DS  [fine-grained silty sand with gravel 42 |Go7em| - 100 36 -
SM
28.50 SPT/DS (SM) 46 | (50/5cm) - 100 36 6.4 67.9 18.4 7.3 22 NP NP - - - - - - - - - - - - -
30.00 DS 0.0 82.8 11.6 5.6 23 NP NP 10.08 - - 2.77 F 0.07 32 - - - - - -
30.50 SPT/DS (s0/4 cm)l - | - | 100 | 35 =
Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow, UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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Grain Size Distribution Curve

Grain Size Distribution Curve

Grain Size Distribution Curve
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-08
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Direct Shear Test — BH-08
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Direct Shear Test — BH-08

1.500
BH ID : BH-08
Depth:9m
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BH ID : BH-08
Depth:18 m
¢ =0.010 kg/cm?
$=30.0°
1.000
0.500
0.000
0.00 0.50 1.00 150

Normal Stress, o (kg/cm?2)
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

1.500

1.000

0.500

0.000

1.500

1.000

0.500

0.000

0.00

0.00

BH ID: BH-08
Depth:21m

¢ =-0.030 kg/cm?
$=31.2°

BH ID: BH-08
Depth:30 m

¢ =0.067 kg/cm?
=320

Direct Shear Test — BH-08 Direct Shear Test — BH-08

1.500
BH ID : BH-08
Depth:24 m
¢ =0.060 kg/cm?
$=30.0°
&~
€ 1000
2
2
v
"
2
[
=1
. 2
S 0500
2
%2
o
0.000
0.50 1.00 150 2.00 0.00 0.50 1.00 150 2.00
Normal Stress, o (kg/cm?) Normal Stress, o (kg/cm?)
Direct Shear Test — BH-08
e ]
K
&
0.50 1.00 150 2.00

Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)

1.500

1.000

0.500

0.000
0.00
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GO

Direct Shear Test — BH-08

BH ID: BH-08
Depth:27 m

¢ =-0.050 kg/cm?
$=32.0°

050 1.00 1.50

Normal Stress, o (kg/cm?)
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OF WORK: CEOTES

GARDEN AND DEPOT

NAME CHNICAL INVESTIGATION WORK FOR PROPOSED EXTENSION
METRO CORRIDORS OF AQUA LINE FROM NOIDA SECTCR-142 TO BOTANICAL
STATION TO BORAKI MMTH (14.16 KM)

BH ID : BH-09

Stretch: Noida Sector-142 1o Botanical Garden (0+000 km TO 14000 km)

Chainage - 1+449 KM

. X

DEPTH E SAMPLE

uos

SPTIDS

SPT/IDS

SPT/IDS

SPT/IDS

SPTIDS

SPTIDS

SPT/IDS

SPTIDS

SPT/IDS

SPT/IDS

Groundwater Level - 13.20 M

SPTN

VALUE

N=T

N=10

N=13

N=16

N=22

N=20

N=37

N=41

N=55

N=63

N=74

N=T7

N=T9

N=100

N=100

N=100

N=100

N=100

N=100

Location : Lat. 28.557891, Long. 77.328135

LAYER DESCRIPTION

TOP Soil: (0.00 + 0.750m)

um , Grayish , fine-grained silty sand
(SM) (0.75 to 4.00m)

| Medium Dense, Gray to dark Grayish, fine-grained

silty sand (SM) (4.00 to 10.00m)

Dense, Brownish, fine-grained silty sand (SM)
(4.00 to 15.25m)

Very Dense, Brownish to Grayish, fine-grained
silty sand with gravel (SM) (15.25 to 30.00m) !

GOMA ENGINEERING
AND CONSULTANCY

LEGENDS

Sample Type
x Split Spoon Sampler

Shelby Tube (UDS)

General

Y Groundwater Level

Soil
Well Graded Gravel (GW)
Poorly Graded Gravel (GP)
Silty Gravel (GM)
Clayey Gravel (GC)

Well Graded Sand (SW)

Poorly Graded Sand (SP)
Sty Sand (SM)
Clayey Sand (SC)
ic. Silt of Low C ibiity (ML)
ic Silt of jate Compressibilty (MI)
‘ ic Silt of High C: ibilty (MH)
= Inorganic Clay of Low G ibility (CL)
|| morganic ciay of iate C: ibilty (C1)
""""" ic Clay of High C. ity (CH)

* Organic Soil of Low Compressibility (OL)
| Organic Soil of Intermediate Compressibility Of)
WW Organic Soil of High Compressibility (OH)
Peat (P1)

| Top Soil (TS)
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-09 Contractor:|Goma Engineering & Consultancy
Name of Work:|Noida Sector-142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender
No. NMRC/Civil/Geo. Inv./366/2025) Chainage [km]:[1+449 Method of Drilling:[Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|02-03-2026
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:[201.2 End Date:|02-03-2026
Project Code:[158_R2_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:{13.20 Location:|Lat. 28.557891, Long. 77.328135
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
w < = = &~ o
—_— o [ —_ [) . — —_ o c > c —_— c x <
E & 21 2lz2lE 2| < E| £ |18 |2 |z2_|2_]| £ § | ¢ T | 315 |25
A o < o » - X oy —_ = = = c S @ 24 © o ] X 5] ° = o %
< o Descriptions a 3} = X S 9 = ‘ = o ] 4 o = = = £ T x | T ¥
s s o ° s ° = = X S £ £ = | O=| 5§ g c g G} g = [ g c e s 0o |= &
g E =S| B|s§| 2| 5| ¢ 2 = z | 3 S g2 | ek|oz| 83| & = s |[s5%| £ S |s&| £ |52|8 e
& Sl =8| gl ¢S g & @ S 2 2 |2 2 = El>E8| % = 2 | e . 8 | o T | 27|83
< < o) = © 5 © i 2 -l - @ o ) < &0 2 5] o 0
| 2|=|%]|= El & | |g |°® & s | & S |g | & ]° |&§
2 e s 8 | < < & &
0.00 DS Top Soil 7.7 64.1 18.1 10.1 24 NP NP - - - - - - - - - - - - -
1.50 SPT/DS 3 4 3 7 10 4.2 72.9 15.8 7.1 29 NP NP - - - - - - - - - - - - -
Medium Dense, Grayish, fine-grained
3.00 uDs . 6.1 76.5 12.2 5.2 25 NP NP 23.17 1.90 1.54 2.615 F 0.02 22 uu 9.0 28.0 - -
silty sand (SM)
3.50 SPT/DS 5 6 4 10 11
4.50 SPT/DS 7 8 5 13 13 11.1 71.4 111 6.3 22 NP NP - - - - - - - - - - - - -
6.00 ubs 11.7 69.2 13.7 5.5 27 NP NP 21.55 1.91 1.57 2.65 F 0.02 24 uu 5.0 29.0 - - -
6.50 SPT/DS | Medium Dense,Gray to dark Grayish,| 8 9 7 16 15
7.50 sp1/ps  [fine-grained silty sand (SM) 12| 13 9 | 22| 20| 131 | 664 | 142 6.4 25 NP NP - - - - - - - - - - - - -
9.00 ubs 0.1 75.0 15.6 9.3 26 NP NP 24.15 - - 2.76 F 0.03 27 - - - - - -
9.50 SPT/DS 13 15 14 29 25
10.50 SPT/DS 15 18 19 37 30 8.3 73.4 13.2 5.2 27 NP NP - - - - - - - - - - - - -
12.00 DS 0.2 81.0 14.1 4.7 24 NP NP 20.25 - - 2.61 F 0.04 28 - - - - - -
12.50 SPT/DS Dense, Brownish fine-grained silty 6 1o 2 al n
. sand (SM)
13.50 SPT/DS 19 22 26 48 25 9.2 64.6 17.4 8.8 26 NP NP - - - - - - - - - - - - -
15.00 DS 0.1 72.3 18.6 9.0 27 NP NP 21.58 - - 2.80 F 0.03 29 - - - - - -
15.50 SPT/DS 24 25 30 55 27
16.50 SPT/DS 27 32 31 63 29 10.3 66.4 15.8 7.5 29 NP NP - - - - - - - - - - - - -
18.00 ubs 0.0 76.0 18.8 5.2 24 NP NP 16.53 - - 2.60 F 0.02 30 - - - - - -
18.50 SPT/DS 31 35 39 74 32
19.50 SPT/DS 32 37 40 77 32 13.5 67.3 14.1 5.1 26 NP NP - - - - - - - - - - - - -
21.00 DS 0.0 91.1 9.0 0.0 23 NP NP 5.87 - - 2.63 F 0.05 30 - - - - - -
21.50 SPT/DS 33 39 40 79 32
22.50 spT/Ds | Very Dense, Brownish to Greyish, 35 | 43 [somoem| 100 | 38 | 6.0 727 | 140 7.4 27 NP NP - - - - - - - - - - - - -
fine-grained silty sand with
24.00 DS gravel(SM) 0.0 90.1 9.9 0.0 26 NP NP 6.65 - - 2.76 F 0.00 31 - - - - - -
24.50 SPT/DS 45  |(50/12cm - 100 37
25.50 SPT/DS 47  |(s0/10cm - 100 37 12.7 68.7 13.9 4.7 25 NP NP - - - - - - - - - - - - -
27.00 DS 2.2 86.9 7.7 3.2 26 NP NP 7.25 - - 2.70 F 0.05 31 - - - - - -
27.50 SPT/DS 45 | (50/5cm) - 100 36
28.50 SPT/DS 49 | (50/5cm) - 100 36 7.6 75.6 11.9 4.9 21 NP NP - - - - - - - - - - - - -
30.00 DS 0.0 91.9 8.1 0.0 29 NP NP 5.34 - - 2.66 F 0.00 33 - - - - - -
30.50 SPT/DS (50/11 cmll - | - | 100 | 35

Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow, UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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Grain Size Distribution Curve

Grain Size Distribution Curve

GOMA ENGINEERING
AND CONSULTANCY

Grain Size Distribution Curve

100 100 —— 100
=—8—BH-09_10.50m —e—BH-09_21.00m
~——BH-09_12.00m —&—BH-09_22.50m
90 90 —e—BH-09_13.50m 90 —e—BH-0924:00m
BH-09_15.00m BH-09_25.50m
—e—BH-09_16.50m —e—BH-09_27.00m
20 80 | —s—pH-09 18.00m 80 | —s—BH09 28.50m
—&—BH-09_19.50m —8—BH-09_30.00m
70 70 70
® 60 T 60 £ 60
g g g
£ 5o 5o £ 50
: :
5 § 5
a 40 a 40 & 40
30 30 30
20 20 20
10 10 10
0 0 0
00001 0001 001 01 1 10 0.0001 0001 001 01 1 10 0.0001 0.001 001 01 1 10
Particle Size (mm) Particle Size (mm) Particle Size (mm)
MOHR Circle Plot MOHR Circle Plot
250 350
BH-9 3.00m BH-9_6.00m
Cohesion (c) = 9.0kPa Cohesion (c) = 5.0kPa
Angle of Internal Friction (¢) = 28° 300 Angle of internal Friction ($p)=29°
200
—— 50,000 ——50.000
———100.000 ﬁ250 ——"100.000
= ]
£ ———150.000 & ———150.000
o 150 Failure Envelope e 5 200 Failure Envel
o 1
H EERn >
& 8
g / o
§ 100 g =
100
A
S0 ~N —-r{ \
50 = ~ \
0 l 0
0 50 100 150 200 250 300 350 400 450 500 0 50 100 150 200 250 300 350 400 450 500
Normal Stress (o) (kPa) Normal Stress (o) (kPa)
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-09

1.500

BH ID: BH-09

Depth:3m

¢ =0.015 kg/cm?

$=221°
1.000
0.500
0.000

0.00 050 1.00 1.50 2.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-09

1.500

BH ID : BH-09

Depth:12 m

¢ =0.041 kg/cm?

$=28.0°
1.000

)
0.500
o
0.000
0.00 050 1.00 150 2.00

Normal Stress, o (kg/cm?)

Shear Stress, t (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-09

1.500
BH ID: BH-09
Depth:6m
¢ =0.022 kg/cm?
b =24.0°
1.000
0500 T
s
0.000
0.00 050 1.00 1.50 2.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-09
1.500
BH ID : BH-09
Depth:15 m
¢ =0.030 kg/cm?
$=29.3°
1.000
=)
0500 [ e
o
0.000
0.00 050 1.00 150 2.00

Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)
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Direct Shear Test — BH-09

1.500
BH ID : BH-09
Depth:9m
¢ =0.034 kg/cm?
$=267°
1.000
e
0500 | e 9
0.000
0.00 0.50 1.00 1.50
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-09
1.500
BH ID : BH-09
Depth:18 m
¢ =0.020 kg/cm?
$=29.8°
1.000
..-®
o
0500
0.000
0.00 0.50 1.00 150

Normal Stress, o (kg/cm?)
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

1.500

1.000

0.500

0.000
0.00

1.500

1.000

0.500

0.000

Direct Shear Test — BH-09

BH ID: BH-09
Depth:21 m
¢ =0.054 kg/cm?
$=30.0°
")
o
0.50 1.00 1.50 2.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-09
BH ID: BH-09
Depth:30 m
¢ =-0.030 kg/cm?
$=33.0°
)
0.50 1.00 1.50 2.00

Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-09

1.500
BH ID: BH-09
Depth:24 m
¢ =-0.060 kg/cm?
$=310°
1.000
0.500
[ 3
0.000
0.00 0.50 1.00

Normal Stress, o (kg/cm?)

1.50

2.00

Shear Stress, T (kg/cm?)

1.500

1.000

0.500

0.000
0.00

GO

Direct Shear Test — BH-09

BH ID : BH-09
Depth:27 m

¢ =0.050 kg/cm?
$=310"

0.50 1.00 1.50

Normal Stress, o (kg/cm?)
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C.3. Zone 3: CH: 1+450 km to 2+515 km (BH-11 to BH-20A)

Stretch: Noida Sector- 142 to Botanical Garden (1+000 km TO 2+000 km)

BHID: BH-11 Chainage : 14610 KM
Groundwater Level : 13.20 M Location : Lat. 28 556458, Long. 77.32675
oEPTH i SAMPLE m LAYER DESCRIPTION LEGENDS
TOP Soi: (0.00 + 0.750m)
Sample Type
1 Loose to Medium Dense. Brownish Gray to
ined sity sand and Gravel (SM)
x {0.75 1o 10,00m) x Split Spoon Sampler

SPTIDS |N=5
1m0 Shelby Tube (UDS)
L | General

ups

x SPT/DS |Ne12 ¥ Groundwater Level
4
Soil

spTDS N=16

30 |
Well Graded Gravel (GW)

™ ! Poorly Graded Gravel (GP)

uos

x SPTIDS N=21 Silty Gravel (GM)

Clayey Gravel (GC)
N=25

e x sees Well Graded Sand (SW)

Poorly Graded Sand (SP)

uDs Silty Sand (SM)
N=28
B x sPTDS | Clayey Sand (SC)
Dense, Brownish, fine-grained silty sand and
Gravel (SM) (10.00 to 15.25m) Inorganic Silt of Low Compressibility (ML)
x SPTIDS N=34
1o

Inarganic Silt of Intermediate Compressibility (M1}

Inorganic Silt of High Compressibility (MH)

uos
Inorganic Clay of Low Compressibility (CL)
x SPTDS N=45 o w
e Inorganic Clay of Intermediate Compressibility (C1)
. x SPTIDS N=47 Inorganic Clay of High Compressibility (CH)
Organic Soil of Low Compressibility (OL)
o uos | Organic Soil of Intermediate Compressibility OI)
Very Dense, Brownish Gray. fine-grained silty sand
x sPTDS N=51 and Gravel (SM) (15.25 to 30.00m) Organic Soil of High Compressibility (OH)
a0
Peat (P1)
E| )P
- Top Soil (TS)

uos

x spTs N=81
a0

x SPTIDS N=87
200
now

ups

x SPTIDS N=45

now

x SPT/DS N=100

uns
x SPT/DS N=100

x SPTDS | N=100

uDs
x SPT/DS  N=100

x SPT/DS N=100

ubs

| ) (T
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-11 Contractor:|Goma Engineering & Consultancy
Name of Work:|Noida Sector-142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender
No. NMRC/Civil/Geo. Inv./366/2025) Chainage [km]:[1+610 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|01-03-2026
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:|201.70 End Date:|01-03-2026
Project Code:[158_R03_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:{13.20 Location:|Lat. 28.556458, Long. 77.32675
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
@ = = = - o
— a [ —_ [ e — —_ - c > c —_— c x <
E i 2| ¢8| 2| & | = - By O ! 2 z_ |- % § | 8 g |2 g § 2§
< o - a < ) n = X Iy - = = = < S G % g ® = o =3 L = S %
< 2 Descriptions a - 3} = X S 9 = = o c E 2 e 4 = = = £ T x | B
= s ) - 5 o = = X s £ € ~—=| o= 5 & c 5 G} g = [ra— g c e @ s o |= =
g £ = | Bl & 2| 5% $ 2 = z 3 S g8 ef|oaF|d 3| & > s | 5= 2 S |5%| £ |[SE|2 e
3 s|E|g|g|S| & | s |5 | S| 2| gz |2 |2&[z& 5 | " | 2| Sl g |e 3 | 25|83
3 > 2 = IC] = 17 7] k7) S — 8 = 1] o T < o0 o o @
AEHEIE | B2 |§ |3 : i s % | 3]s |E]
0.00 DS Top Soil 11.1 60.3 18.5 10.1 22 NP NP - - - - - - - - - - -
1.50 SPT/DS 2 2 3 5 7 8.1 73.0 13.6 53 28 NP NP - - - - - - - - - - -
3.00 DS 14.0 67.3 13.0 5.7 21 NP NP 14.14 - - 2.66 F 0.02 23 - - - - - -
3.50 SPT/DS 3 5 7 12 13 =
4.50 SPT/DS Loose to Medium Dense, Brownish 4 7 9 16 16 10.6 58.5 21.6 9.3 26 NP NP - - - - - - - - - - - - -
6.00 DS Gray to Brownish, fine-grained silty 8.9 64.6 17.2 9.4 25 NP NP 13.18 - - 2.63 F 0.02 26 - - - - - -
sand and Gravel (SM)
6.50 SPT/DS 7 9 12 21 20 =
7.50 SPT/DS 10 12 13 25 23 4.0 69.4 26.6 0.0 23 NP NP - - - - - - - - - - - - -
9.00 DS 0.5 70.4 19.3 9.9 21 NP NP 20.90 - - 2.64 F 0.03 27 - - - - - -
9.50 SPT/DS 12 13 15 28 24 =
10.50 SPT/DS 15 16 18 34 28 9.2 69.7 14.6 6.5 29 NP NP - - - - - - - - - - - - -
12.00 DS 0.6 72.0 17.6 9.9 27 NP NP 18.82 - - 2.63 F 0.00 29 - - - - - -
12.50 SPT/DS Dense, Brownish, fine-grained silty 18 n 4 5 34
) sand and Gravel(SM)
13.50 SPT/DS 19 22 25 47 24 7.9 68.3 14.8 9.0 26 NP NP - - - - - - - - - - - - -
15.00 DS 0.4 72.5 19.9 7.2 24 NP NP 20.18 - - 2.62 F 0.02 29 - - - - - -
15.50 SPT/DS 21 24 27 51 25 -
16.50 SPT/DS 25 27 32 59 28 9.7 68.5 13.9 7.9 22 NP NP - - - - - - - - - - - - -
18.00 ubs 0.2 75.2 18.1 6.5 27 NP NP 21.61 - - 2.61 F 0.01 30 - - - - - -
18.50 SPT/DS 32 39 42 81 34 =
19.50 SPT/DS 33 42 45 87 36 4.7 68.5 19.0 7.8 26 NP NP - - - - - - - - - - - - -
21.00 DS 0.2 724 19.4 8.0 24 NP NP 19.84 - - 2.62 F 0.02 31 - - - - - -
21.50 SPT/DS 35 45 |(so/9em)| 45 22 -
22.50 SPT/DS  |Very Dense, Brownish Gray, fine- 37 | 47 |eoscm| 100 | 38 10.5 61.2 18.2 10.2 25 NP NP - - - - - - - - - - - - -
24.00 DS grained silty sand and Gravel (SM) 0.0 78.7 15.4 6.0 28 NP NP | 20.99 - - 2.70 F 0.04 31 - - - - - -
24.50 SPT/DS 42 |(Goiiem)| - 100 37 -
25.50 SPT/DS 45 |(50/10cm - 100 37 4.4 73.7 14.3 7.6 23 NP NP - - - - - - - - - - - - -
27.00 DS 0.0 71.3 19.6 9.1 24 NP NP 19.80 - - 2.68 F 0.00 32 - - - - - -
27.50 SPT/DS 47 | (s0/8cm) - 100 36 @
28.50 SPT/DS 49 | (50/7cm) - 100 36 10.2 67.6 15.4 6.8 26 NP NP - - - - - - - - - - - - -
30.00 DS 0.0 73.3 17.4 9.3 24 NP NP 21.23 - - 2.63 F 0.02 32 - - - - - -
30.50 SPT/DS (s0/122em)| - | - | 100 | 35 -
Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow, UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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Percent Finer (%)

Shear Stress, T (kg/cm?)

100
—e—BH 11 0.00m
—e—BH-11 1.50m
90 —#—BH-11_3.00m
BH-11_4.50m
g | —*—BHL600m
—8—BH 11 7.50m
—e—BH-11 9.00m
70
60
50
10
30
20
10
0
0.0001 0.001
1.500
BHID: BH-11
Depth:3m
¢ =0.015 kg/cm?
$=23.0°
1.000
0.500
0.000
0.00

Grain Size Distribution Curve

001 £
Particle Size (mm)
Direct Shear Test — BH-11
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........ o
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050 1.00 1

Normal Stress, o (kg/cm?)
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90 | ——e—BH-11 13.50m
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—e—BH-11_19.50m
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20

0.0001 0.001

1.500

BH ID: BH-11
Depth:6m

¢ =0.020 kg/cm?
$=259

1.000

0.500

0.000
0.00

Grain Size Distribution Curve

0.01 01 1 10
Particle Size (mm)
Direct Shear Test — BH-11
0.50 1.00 1.50 2,00
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Shear Stress, T (kg/cm?)
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70
60
50
40
30
20

10

0
0.0001

1.500

1.000

0.500

0.000

—e—BH-11 21.00m
——BH-11 22.50m
—e—BH-1124.00m

BH-11_25.50m
—e—BH-11 27.00m
—e—BH-11_28.50m
—8—BH-11_30.00m

0.001

BHID: BH-11
Depth:9m
c=0.034 kg/cm?
$=26.7°
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Grain Size Distribution Curve

0.01 0.1 1
Particle Size (mm)
Direct Shear Test — BH-11
o
0.50 1.00 150

Normal Stress, o (kg/cm?)
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)
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Direct Shear Test — BH-11
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Shear Stress, T (kg/cm?)

Direct Shear Test — BH-11
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CORRIDOR

I Lt
N AND DEPOT STA'

WORK FOR PROPOS]
142 TO BO

KM)

Stretch: Noida Sector-142 to Botanical Garden (1+000 km TO 2+000 km)

BHID : BH-12

Chainage - 14745 KM

Groundwater Level : 13.20 M

SPTIDS

SPT/IDS

e

. x SPTIDS
¢

SPTIDS

200

x SPTIDS
nm

SPTIDS

SPTIDS

uos

SPTIDS

SPTIDS

now

SPTIDS
2w

SPTIDS
0

200
ups

SPTIDS
5w

SPTIDS

o

SPTIDS
20

SPTIDS
20

00—

Location : Lat. 28.555003, Long. 77.32776

SPTH

| VALUE LAYER DESCRIPTION
TOP Soit: (0.00 + 0.750m)
| Loose, Yellowish to Brownish , fine-grained silty
| sand and Gravel (SM) (0.75 o 5.25m)
N=T
N=8
N=10
Stiff, Brownish, fine-grained silt of low
Plasticity with sand and Gravel (ML) (5.25 to
9.25m)
N=12
N=16
Medium Dense, Brownish, fine-grained silty sand
N=23 and Gravel (SM) (9.25 to 12.25m)
N=27
Dense, Brownish Gray, sty sand and
N=33 Gravel (SM) 12.25 1o 16.25m)
N=41
N=44
Very Dense, Brownish, fine-grained silty sand and
Gravel (SM) (16.25 to 30.00m)
N=52
N=55
N=66
N=T4
N=100
N=100
N=100
N=100
N=100
N=100

GOMA ENGINEERING
AND CONSULTANCY

LEGENDS

Sample Type

Y st spoon sampier

Shelby Tube (UDS)

General

¥ Groundwater Level

Soil
Well Graded Gravel (GW)
Poorly Graded Gravel (GP)
Sity Gravel (GM)
Clayey Gravel (GC)
Well Graded Sand (SW)
Poorly Graded Sand (SP)
Silty Sand (SM)

Clayey Sand (SC)

ganic Silt of Low Ci (ML)

ganic Silt of iate Compressibility (MI)

Silt of High C: (MH)

(cy)

Clay of C ity (C1)

ganic Clay of High C. (CH)

Organic Soil of Low Compressibility (OL)
------ Organic Soil of Intermediate Compressibility Ol)
| Organic Soil of High Compressibility (OH)

Peat (Pt)

. Top Soil (TS)
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-12 Contractor:|Goma Engineering & Consultancy
Name of Work:|Noida Sector-142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender
No. NMRC/Civil/Geo. Inv./366/2025) Chainage [km]:[1+745 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|01-03-2026
Stretch:[Noida Sector-142 to Botanical Garden Elevation [m]:|197.10 End Date:|01-03-2026
Project Code:|158_R03_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:{13.20 Location:|Lat. 28.555003, Long. 77.32776
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
E g gl 5| < o - z € = = & x §e
£ = ElE|l515)2] g | < Sl 2] 518 |g-|2=]| % S| § S| £ ¢ |8 |53
£ 2 Descriptions w| 6| s | v |8 g S X X £ o T S_| 2|2 g o w kS o = B £ Tx(22
o £ £ % 5 g £ T o = - 5 5 = o X828 2 ° e = & g S & o 25|87
(= © © H o o o H < = o - o = 5= | x € € k= [ =) . [ 7] . = 9 £ e 9
@ S| =8| 8|8 & & @ © 3 - s |3 S 2| Fal g 2 ° 2 ° T | g g 2
4 ~ 44 = = - - o 7]
° 2 g o 7] o o Q < () S o [») g
2 [s2] o [ 1]
E E = | =1 &= 2 S | & 5 s
0.00 DS Top Soil 5.9 64.7 18.8 10.6 24 NP NP - - - - - - - - - - -
1.50 SPT/DS 2 3 4 7 10 9.0 63.4 19.2 8.4 29 NP NP - - - - - - - - - - - - -
3.00 UDS  |Loose, Yellowish to Brownish, fine- 14.0 63.3 17.4 53 26 NP NP 17.49 | 170 144 | 271 F 0.03 21 - - - - - -
3.50 SPT/DS grained silty sand and Gravel (SM) 2 3 5 8 9 _
4.50 SPT/DS 3 5 5 10 10 4.3 67.2 20.0 8.4 21 NP NP - - - - - - - - - - - - -
6.00 ubs 0.0 38.7 38.8 225 22 NP NP 18.40 1.92 1.62 2.60 F 0.04 24 uu 13.0 26.0 - - -
6.50 SPT/DS Stiff, Brownish, fine-grained 4 5 7 12 11 _
inorganic silt of low Plasticity with
7.50 SPT/DS  |sand and Gravel(ML) 5 7 9 16 | 15 3.7 26.6 45.1 24.7 23 NP NP - - - - - - - - - - - - -
9.00 uDs 5.0 19.8 53.6 21.6 29 NP NP 19.68 1.93 1.61 2.68 F 0.03 25 (§]V] 10.0 27.0 - - -
9.50 SPT/DS 7 10 13 23 20 =
10.50 SPT/DS Medium Dense, Brownish, fine- 9 12 15 27 22 10.2 63.5 17.4 89 27 NP NP
: grained silty sand and Gravel(SM) : : : y ) ) ) i} i} ) ) ) _ ) i} ) )
12.00 DS 10.3 71.4 11.7 6.6 29 NP NP 22.45 - - 2.60 F 0.02 28 - - - - - -
12.50 SPT/DS 10 14 19 33 25 o
13.50 SPT/DS  |pense, Brownish Gray, fine-grained | 13 | 18 [ 23 | 41 | 22 5.0 63.9 21.1 10.0 26 NP NP - - - - - - - - - - - - -
15.00 DS silty sand and Gravel(SM) 0.0 764 | 146 9.0 24 NP NP | 2221 - - 2.64 F 0.03 29 - - - - - -
15.50 SPT/DS 13 19 25 44 23 o
16.50 SPT/DS 16 23 29 52 25 7.3 67.3 16.8 8.6 23 NP NP - - - - - - - - - - - - -
18.00 DS 0.0 75.7 16.6 7.7 22 NP NP 23.29 - - 2.71 F 0.03 29 - - - - - -
18.50 SPT/DS 19 25 30 55 26 =
19.50 SPT/DS 21 30 36 66 29 12.4 68.6 12.7 6.3 24 NP NP - - - - - - - - - - - - -
21.00 DS 0.0 74.4 16.5 9.1 26 NP NP 23.32 - - 2.69 F 0.02 30 - - - - - -
21.50 SPT/DS 24 34 40 74 31 o
22.50 SPT/DS 30 45 | (s0/3em)| 100 38 12.4 64.6 14.7 8.3 25 NP NP - - - - - - - - - - - - -
Very Dense, Brownish, fine-grained
24.00 DS . 0.0 75.6 17.5 6.9 24 NP NP 23.18 - - 2.65 F 0.03 31 - - - - - -
silty sand and Gravel(SM)
24.50 SPT/DS (50/6 cm) - - 100 37 -
25.50 SPT/DS 42 |wsorem)| - 100 | 37 8.7 70.1 13.6 7.7 26 NP NP - - - - - - - - - - - - -
27.00 DS 0.1 80.6 13.4 6.0 29 NP NP 16.23 - - 2.73 F 0.00 32 - - - - - -
27.50 SPT/DS 46 | (50/6 cm) - 100 36 o
28.50 SPT/DS 47 | (50/4cm) - 100 36 4.6 67.3 17.6 10.6 23 NP NP - - - - - - - - - - - - -
30.00 DS 11.5 60.8 18.7 9.0 28 NP NP 15.22 - - 2.64 F 0.00 33 - - - - - -
30.50 SPT/DS (50/4 cm) - | - | 100 | 35 =
Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow, UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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Grain Size Distribution Curve

Grain Size Distribution Curve
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Grain Size Distribution Curve

100 100
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Shear Stress, T (kg/cm?)
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Direct Shear Test — BH-12

Direct Shear Test — BH-12 Direct Shear Test — BH-12
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-12
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OF WORK: GEOTECHNICAL INVESTIGATION WORK FOR PROPOSED EXTENSION
METRO CORRIDORS OF AQUA LINE FROM NOIDA SECTOR-142 TO BOTANICAL
GARDEN AND DEPOT STATION TO BORAKI MMTH (14.16 KM)

Stretch: Noida Sactor-142 1o Bolanical Gardan (14000 km TO 24000 k)
BHID : BH-13 Chainage : 1+859 KM
Groundwater Level : 13.10 M Location : Lat. 28.554401, Long. 77.328564
DEPTH g SAMPLE ::'u". LAYER DESCRIPTION
| TOP Soil: (0.00 + 0.750m)
160 | Loose to Medium Dense, Brownish Gray,
| fine-grained silty sand (SM) (0.75 to 5.25m)|
x SPTIDS |N=9 |
200 |
|
100
ups |
SPTIDS N=12 |
400 |
. }
%|| sPTiDS | N=1T |
500 | |
I Very Stilf Grayish, fine-grained inorganic silt of
| low Plasticity with sand (ML) (5.25 to 8.25m)
800 t
| ubs f
SPTIDS |N=21 |
100 I
x SPT/IDS N=25 |
800 I
Dense, Brownish Gray, fine-grained silty sand
(SM) (8.25 to 16.00m)
900
ubs
SPTDS N=29 |
1000 1 1
x SPT/IDS |N=37 |
1100 |
200
ubs
1 SPT/IDS | N=40 |
00
x SPTIDS |N=43 |
oo
1800
ups
SPT/IDS |N=46 |
oo |
Very Dense, Brownish Gray, fine-grained silty sand
: and Gravel (SM) (16.00 to 30.00m)
x sPT/DS | N=52
oo |
oo
1 ubs
1 sPTDs N=55 |
oo
x sPT/DS N=68
2000 |
200
ups
SPT/DS N=7T |
200
x SPT/DS |N=100
00
o
ups |
SPTIDS N=100
30
x SPTIDS | N=100
2000
00 |
upns |
SPTDS | N=100
100 |
] x SPT/IDS  N=100,
B00—— |
000 |
ups
. | xlSP’TfDSAN-IDD‘ e |

GOMA ENGINEERING
AND CONSULTANCY

LEGENDS

Sample Type

x Split Spoon Sampler

Shelby Tube (UDS)

General

Y Groundwater Level

Soil
Well Graded Gravel (GW)
| Poorly Graded Gravel (GP)
Silty Gravel (GM)
] Clayey Gravel (GC)
| well Graded Sand (sw)
| Poorly Graded Sand (SP)
Silty Sand (SM)
| ‘ Clayey Sand (SC)
Inorganic Silt of Low Compressibility (ML)

| | Inorganic Silt of Intermediate Compressibility (MI)

‘ ic it of High C ity (MH)

‘ Inorganic Clay of Low Compressibility (CL)

| Inorganic Clay of Intermediate Compressibilty (CI)
i Inorganic Clay of High Compressibility (CH)

‘1 Organic Soil of Low Compressibility (OL)

. Organic Soil of Intermediate Compressibility OI)

| e . Organic Solil of High Compressibility (OH)
Peat (Pt)

. Top Soil (TS)
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Project

Borehole Details

Drilling Details

Name of Work:

Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from Noida
Sector-142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender No.

BH ID:

BH-13

Contractor:

Goma Engineering & Consultancy

NMRC/Civil/Geo. Inv./366/2025) Chainage [km]:|1+859 Method of Drilling: | Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date: |28-02-2026
Stretch: [Noida Sector-142 to Botanical Garden Elevation [m]:|201.00 End Date:(28-02-2026
Project Code: 158 R0O3_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:|13.10 Location:|Lat. 28.554401, Long. 77.328564
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
o — — - — —
—_ o [ — [ —_ = x c > Y [ —_ c x c -,
E = 2|8 2|lE|2| < Sl &8 g |z_|z-]| £ § |2 - $ 15 |25
= o - a S| a| v | o X < —_ = = = c < A ® % 0 X S 2 = S %
r=3 - Descriptions o0 o — ° O = X 9 S s ‘€ = S c £E| 2 € = o R T o = = = c x | B &
Q. o b= - 2 @ o - — s = E £ - | o 6| § S (G] g = oo 3 c wo— o0 T Y|E =
2 £ s |28 |s| 2|5 g 2 = z S S5 |§2|eR|aF|laF| & > c |52 F e |5%| £ |5 E|2 o
3 e |l | 8| g |8 & «s ] o T - 3 x|l >8] % = 2 | e = 2 | @ S |28 5
3 P 2 - o] 7] S = 1) 2 S - — o b o £ Ty o O ®w
|l o =13 = T o o 5 o o o 2 & ] & 3 S o 0
0.00 DS Top Soil TS 5.6 65.9 19.1 9.4 24 NP NP - - - - - - - - - - - -
1.50 SPT/DS SM 3 4 5 9 13 6.8 72.8 14.5 5.8 26 NP NP - - - - - - - - - - - - -
3.00 UDS  |Loose to Medium Dense, Brownish | SM 0.0 92.9 4.9 2.2 2 NP NP 653 | 190 | 178 | 265 F 0.02 23 uu 140 | 230 - - -
3.50 SPT/DS Gray, fine-grained silty sand (SM) SM 4 5 7 12 13 _
4.50 SPT/DS SM 6 8 9 17 17 11.0 70.9 12.9 5.2 28 NP NP - - - - - - - - - - - - -
6.00 ubsS Very Stiff, Grayish, fine-grained ML 0.1 47.2 34.8 17.9 24 NP NP 18.50 1.91 1.61 2.70 F 0.06 25 uu 9.0 27.0 - - -
6.50 SPT/DS inorganic silt of low Plasticity with ML 7 9 12 21 20 -
sand (ML)
7.50 SPT/DS ML 9 12 13 25 23 2.9 33.0 46.7 17.4 23 NP NP - - - - - - - - - - - - -
9.00 ubs SM1 9.2 60.8 23.9 6.1 27 NP NP 8.23 1.85 1.71 2.71 F 0.04 27 - - - - - -
9.50 SPT/DS SM1 13 14 15 29 25 =
10.50 SPT/DS SM1 15 18 19 37 30 4.7 70.3 17.9 7.1 24 NP NP - - - - - - - - - - - - -
12.00 DS Dense, Brownish Gray, fine- SM1 0.1 712 18.9 9.8 26 NP NP 21.24 - - 2.65 F 0.02 28 - - - - - -
1250 | spT/ps [rainedsilty sand(SM) sMi | 15 | 19 | 21 | 40 | 30 -
13.50 SPT/DS SM1 18 21 22 43 31 5.1 73.7 15.5 5.7 23 NP NP - - - - - - - - - - - - -
15.00 ubs SM1 9.5 71.4 13.2 5.9 29 NP NP 15.25 1.94 1.69 2.68 F 0.00 29 - - - - - -
15.50 SPT/DS SM1 19 22 24 46 23 o
16.50 SPT/DS SM2 23 25 27 52 25 5.8 64.5 22.6 7.2 24 NP NP - - - - - - - - - - - - -
18.00 DS SM2 0.0 72.5 18.7 8.8 25 NP NP 22.02 - - 2.69 F 0.00 30 - - - - - -
18.50 SPT/DS SM2 25 25 30 55 25 -
19.50 SPT/DS SM2 28 32 36 68 29 8.7 62.3 23.7 5.3 26 NP NP - - - - - - - - - - - - -
21.00 DS SM2 0.1 78.0 13.3 8.6 27 NP NP 16.50 - - 2.70 F 0.00 30 - - - - - -
21.50 SPT/DS SM2 32 35 42 77 31 =
22.50 SPT/DS SM2 35 45 |(60/9cm) 100 38 8.3 65.8 17.1 8.8 23 NP NP - - - - - - - - - - - - -
Very Dense, Brownish Gray, fine-
24.00 DS . . SM2 0.7 75.5 17.4 6.4 29 NP NP 16.71 - - 2.66 F 0.02 32 - - - - - -
grained silty sand and Gravel (SM)
24.50 SPT/DS SM2 37 46 |(60/8cm) 100 37 -
25.50 SPT/DS SM2 45 [50/10 cmp - 100 37 6.0 76.7 11.4 5.9 24 NP NP - - - - - - - - - - - - -
27.00 DS SM2 0.3 79.9 13.2 6.7 26 NP NP 11.84 - - 2.65 F 0.00 34 - - - - - -
27.50 SPT/DS SM2 47 ((60/9cm - 100 36 o
28.50 SPT/DS SM2 49 |(60/8cm) - 100 35 9.9 64.1 18.7 7.2 24 NP NP - - - - - - - - - - - - -
30.00 DS SM2 0.0 85.7 14.3 0.0 26 NP NP 14.99 - - 2.76 F 0.07 33 - - - - - -
30.50 SPT/DS SM2  [s0/12cmf - | - | 100 | 34 -

Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow, UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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Grain Size Distribution Curve

Grain Size Distribution Curve

Grain Size Distribution Curve
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20 20 20
10 10 10
et
0 0 0
0.0001 0.001 001 0.1 1 10 0.0001 0.001 0.01 0.1 1 0.0001 0.001 0.01 0.1 1 10
Particle Size (mm) Particle Size (mm) Particle Size (mm)
MOHR Circle Plot MOHR Circle Plot
200 350
BH-13_3.00m BL BH-13_6.00m
180 Cohesion {c) = 14.0kPa Cohesion (c) = 9.0kPa
Angle of Internal Friction (¢) = 23° 300 Angle of internal Friction (¢)=27°
160
——50/000 ——150.000
140 100.000 . 250 ——"100.000
g ——— 150,000 Esai £ ———150.000
i 120 Failure Envelope i3 200 Failure Envel
w @
§ 100 E
N 7L_ &
. 150
= 80 \ \ =
[+ O o
i qEEY ABSBREEY \ i P EEEEEERED
7 N, / \
60
100
iy \ - <
40 2 —7< \ \
[ ] N \ . TN
20 — \
0 0
0 50 100 150 200 250 300 350 400 450 500 0 50 100 150 200 250 300 350 400 450 500
Normal Stress () (kPa) Normal Stress (o) (kPa)
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

1.500

1.000

0.500

0.000

1.500

1.000

0.500

0.000

0.00

BH ID: BH-13
Depth:3m

¢ =0.019 kg/cm?
=228

BH ID: BH-13
Depth:12 m

¢ =0.020 kg/cm?
=280

Direct Shear Test — BH-13

050 1.00 150

Normal Stress, o (kg/cm?)

Direct Shear Test — BH-13

0.50 1.00 150

Normal Stress, o (kg/cm?)

2.00

Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

1.500

1.000

0.500

0.000

1.500

1.000

0.500

0.000

0.00

0.00

BHID: BH-13
Depth:6m

¢ =0.057 kg/cm?
=250

BH ID: BH-13
Depth:15 m

¢ =0.000 kg/cm?
=285

Direct Shear Test — BH-13

0.50

1.00
Normal Stress, o (kg/cm?)

Direct Shear Test — BH-13

050

1.00

Normal Stress, o (kg/cm?)

1.50

1.50

2.00

2.00

Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

1.500

1.000

0.500

0.000
0.00

1.500

1.000

0.500

0.000
0.00
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Direct Shear Test — BH-13

BH ID: BH-13
Depth:9m

¢ =0.040 kg/cm?
&=27.0°

050 1.00 1.50
Normal Stress, o (kg/cm?)

Direct Shear Test — BH-13

BH ID: BH-13
Depth:18 m

¢ =-0.030 kg/cm?*
=300

0.50 1.00 1.50

Normal Stress, o (kg/cm?)
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)
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BH ID: BH-13
Depth:21 m

¢ =-0.050 kg/cm?
$=304°

BH ID: BH-13
Depth:30 m
c=0.067 kg/cm?
& =33.0°

Direct Shear Test — BH-13

0.50 1.00 150

Normal Stress, o (kg/cm?)

Direct Shear Test — BH-13

050 1.00 150
Normal Stress, o (kg/cm?)

2.00

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-13

1.500
BHID: BH-13
Depth:24 m
¢ =0.020 kg/cm?
b=320
1.000
0.500
[ 3
0.000
0.00 0.50 1.00

Normal Stress, o (kg/cm?)

1.50

2.00

Shear Stress, T (kg/cm?)

1.500

1.000

0.500

0.000

GO

Direct Shear Test — BH-13

BH ID: BH-13
Depth:27 m

¢ =0.000 kg/cm?
$=338°

050 1.00 1.50
Normal Stress, o (kg/cm?)
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m

ROPOSED
142 TO BOTAN

EM)

Stretch: Noida Sector-142 to Botanical Garden (1+000 km TO 2+000 km)

BHID : BH-14 Chainage : 1+952 KM

Groundwater Level : 13.00 M Location : Lat 28553737, Long. 77.329256

TOP Soil: (0.00 + 0.750m)

Loose to Medium Dense, Yellowish to Brownish,
3 | fine-grained silty sand (SM) (0.75 to 5.25m)

= x SPTIDS |N=6
200 —
am
uos
Y seros wer
aw——
3 ‘| sPTms N=T
50 —— |
= Loose to Medium Dense, Yellowish to Brownish,
3 fine-grained sity sand (SM) (5.25 to 12.25m)
am ——
3 uos

x SPTIDS N=12

: x sPTDs |N=14
™

3 uos
E x SPTDS |N=17

1000

x SPT/IDS N=25

uos 1
=3 Loose to Medium Dense, Yellowish to Brownish,
SPTIDS | N=31 fine-grained silty sand (SM) (12.25 to 16.00m)
nm——
3 SPTIDS |N=43
s
5o
uos
SPT/DS N=46
) S
= | Loose to Medium Dense, Yellowish to Brownish,
— fine-grained silty sand (SM) (16.00 to 30.00m)
3 sPTms N=56
00—
1800 =
3 uons
3 spTDs | N=60
1m0
sPTDs N=72
=
2nw——
3 uDs
3 SPTDS | N=76
20—
1 SPT/DS  N=88
2w
2
3 ubs
3 SPT/DS | N=100
nw——
3 SPTIDS | N=100
20—
2w
uDs
SPTDS | N=100
0
3 SPTDS | N=100
B~
no——
= uDs
3 SPTIDS |N=100

GOMA ENGINEERING
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LEGENDS

Sample Type

Y soit spoon sampier

Shelby Tube (UDS)

General

¥ Groundwater Level

Sail

Well Graded Gravel (GW)
Poorly Graded Gravel (GP)

Siity Gravel (GM)

Clayey Gravel (GC)

Well Graded Sand (SW)

Poorty Graded Sand (SP)
Silty Sand (SM)
| ClayeySand(sc)
ganic Silt of Low C il (ML)
ganic Silt of iate Compressibility (M1)
[ ic Sit of High C ibility (MH)
= ic Clay of Low C: ibilty (CL)
ic Clay of C ity (C1)
ic Clay of High C: ibility (CH)

A Organic Soil of Low Compressibility (OL)

Organic Soil of Intermediate Compressibility O1)

| Organic Soil of High Compressibilty (OH)
Peat (Pt)
| Top Soi (TS)
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-14 Contractor:|Goma Engineering & Consultancy
Name of Work:|Noida Sector-142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender
No. NMRC/Civil/Geo. Inv./366/2025) Chainage [km]:[1+952 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|28-02-2026
Stretch:[Noida Sector-142 to Botanical Garden Elevation [m]:|199.50 End Date:|28-02-2026
Project Code:|158_R03_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:{13.00 Location:|Lat. 28.553737, Long. 77.329256
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
E g gl 5| < o - z € = = & x §e
£ & ElE|l515)2] g | < Sl &2 518 |galze]| & S| 5 S| 8| 2|8 |53
£ 2 Descriptions w| 6| s | v |8 -3 IS T S £ £ S S_| 2|2 g o w B o = B £ x|z 2
< £ £ I 5 $ £ @ T = > 5 b > o X828 2 o s e e 3 o s 4 25|97
a H - = 8 c 5 2 < = ® 3 o 2 5= < € £ & - c “ - ® “ = Qe | g ¢
2 S| =8| 38]|C| & a 4 o £ = s | g S 2| Fal g 2 ° £ ° T | g g 2
4 ~ 44 = = 2 - o 7]
° 2 g o 7] o o Q < () S o [») g
2 [s2] o [ 1]
E E = | =1 &= 2 S | & 5 s
0.00 DS Top Soil 3.6 20.7 48.7 27.0 29 NP NP - - - - - - - - - -
1.50 SPT/DS 2 3 3 6 8 0.9 27.1 49.4 226 23 NP NP - - - - - - - - - - - -
3.00 ups  [Very Stiff,Grayish, fine-grained 0.0 391 | 388 | 220 29 NP NP | 1685 | 191 | 163 | 261 F 0.02 23 uu 140 | 240 - - -
inorganic silt of low Plasticity with
3.50 SPT/DS  |sand (ML) 2 3 4 7 8 -
4.50 SPT/DS 3 3 4 7 7 1.0 34.7 41.3 231 21 NP NP - - - - - - - - - - - -
6.00 ubs 0.4 75.4 24.2 0.0 27 NP NP 22.70 1.92 1.56 2.64 F 0.01 24 uu 11.0 27.0 - - -
6.50 SPT/DS 4 5 7 12 11 =
7.50 SPT/DS 4 6 8 14 13 12.7 61.9 18.5 6.9 28 NP NP - - - - - - - - - - - -
Medium Dense, Grayish to Brownish
9.00 uDs . . . 12.6 70.6 11.2 5.6 26 NP NP 23.11 1.88 1.53 2.76 F 0.02 25 - - - - - -
Gray, fine-grained silty sand (SM)
9.50 SPT/DS 5 7 10 17 15 -
10.50 SPT/DS 7 11 14 25 21 11.0 70.6 12.9 5.5 27 NP NP - - - - - - - - - - - -
12.00 DS 6.7 63.7 21.6 8.0 21 NP NP 21.54 - - 2.62 F 0.04 26 - - - - - -
12.50 SPT/DS 10 13 18 31 23 o
13.50 SPT/DS  |pense, Brownish Gray to Grayish, 13| 19| 24 | 43 | 23 7.9 72.3 13.9 5.9 24 NP NP - - - - - - - - - - - -
15.00 ps [fine-grainedsilty sand (SM) 0.0 94.7 5.3 0.0 28 NP NP | 2071 - - 2.60 F 0.00 28 - - - - - -
15.50 SPT/DS 15 20 26 46 24 o
16.50 SPT/DS 18 24 32 56 27 7.6 71.4 13.8 7.2 22 NP NP - - - - - - - - - - - -
18.00 ubs 0.3 78.5 15.0 6.2 21 NP NP 19.39 - - 2.71 F 0.00 29 - - - - - -
18.50 SPT/DS 21 26 34 60 27 =
19.50 SPT/DS 25 33 39 72 31 10.5 62.2 17.1 10.1 26 NP NP - - - - - - - - - - - -
21.00 DS 0.3 74.4 18.1 7.3 28 NP NP 21.79 - - 2.63 F 0.02 30 - - - - - -
21.50 SPT/DS 30 35 41 76 31 o
22.50 SPT/DS 33 40 48 88 35 5.6 75.0 13.7 5.8 26 NP NP - - - - - - - - - - - -
Very Dense, Brownish Gray, fine-
24.00 DS R . 0.0 80.2 15.0 4.8 25 NP NP 21.23 - - 2.69 F 0.00 31 - - - - - -
grained silty sand and Gravel (SM)
24.50 SPT/DS 50 |(s0/8cm) - 100 38 °
25.50 SPT/DS 48 |(50/6 cm) - 100 37 9.8 61.0 21.6 7.7 26 NP NP - - - - - - - - - - - -
27.00 DS 0.0 86.8 8.9 4.3 24 NP NP 13.55 - - 2.78 F 0.06 30 - - - - - -
27.50 SPT/DS (50/12cm)f - - 100 36 o
28.50 SPT/DS (50/10cm)f - - 100 36 8.7 73.1 11.8 6.5 23 NP NP - - - - - - - - - - - -
30.00 DS 0.0 82.7 11.7 5.7 21 NP NP 18.95 - - 2.70 F 0.03 32 - - - - - -
30.50 SPT/DS (50/7 cm) - | - | 100 | 35 =
Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow, UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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Grain Size Distribution Curve

Grain Size Distribution Curve

GOMA ENGINEERING
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Grain Size Distribution Curve

100 100
—e—BH-14_0.00M —e—Bi+14_10.50m —e—BH-14_21.00m
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—e—BH-14 600m =——BH-14_16.50m —e—BH-14_27.00m
80 = mient 80 —8—BH-14_18.00m 80 —e—BH-14_28.50m
—e—BH-14 9.00m —&—BH-14_19.50m —e—BH-14 30.00m
70 70 70 o
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Particle Size (mm) Particle Size (mm) Particle Size (mm)
MOHR Circle Plot MOHR Circle Plot
200 350
BH-14_3.00m BH-13_6.00m L
180 hesion (c) = 14.0kPa Cohesion (c) = 11.0kPa
Angle of Internal Friction (¢) = 24° 300 Angle of Internal Friction (¢) =27°
160
——150.,000 ——50.000
140 100.000 250 ———"100.000
- ~
& 150,000 Pt £ ———150.000
S 120 Failure Envelope / 3200 Failure Envel
@ @
g 100 E
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20 — \ \
0 0
0 50 100 150 200 250 300 350 400 450 500 50 100 150 200 250 300 350 400 450 500
Normal Stress (o) (kPa) Normal Stress (o) (kPa)

Report No: 158_SEC142 TO BOGA_R0

Revision: RV00

Page 895




Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-14

1.500
BHID: BH-14
Depth:3m
c=0.023 kg/cm?
$=234°
1.000
0.500
0.000
0.00 0.50 1.00 150 2.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-14
1.500
BHID: BH-14
Depth:12 m
¢ =0.035 kg/cm?
$=26.0"
1.000
0.500
0.000
0.00 0.50 1.00 150 2.00

Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-14

1.500
BH ID: BH-14
Depth:6m
c=0.014 kg/cm?
=238
1.000
0.500
0.000
0.00 0.50 1.00 1.50 2.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-14
1.500
BHID: BH-14
Depth:15 m
¢ =-0.010 kg/cm?
$=27.5°
1.000
0.500
0.000
0.00 0.50 1.00 150 2.00

Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)
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Direct Shear Test — BH-14

1.500

BH ID: BH-14

Depth:9m

c=0.022 kg/cm?

b=249
1.000
0.500
0.000

0.00 0.50 1.00 1.50
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-14

1.500

BHID: BH-14

Depth:18 m

¢ =0.000 kg/cm?

$=285°
1.000

..o
0500 | 9
g
0.000
0.00 0.50 1.00 1.50

Normal Stress, o (kg/cm?)
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

1.500

1.000

0500

0.000
0.00

1.500

1.000

0.500

0.000
0.00

Direct Shear Test — BH-14

BH ID: BH-14
Depth:21m
¢ =0.020 kg/cm?
$=30.0°
)
..
o
0.50 1.00 1.50
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-14
BH ID: BH-14
Depth:30 m
¢ =0.030 kg/cm?
& =32.0°
..
s
0.50 1.00 150

Normal Stress, o (kg/cm?)

2.00

2.00

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-14

1.500
BHID: BH-14
Depth:24 m
¢ =0.000 kg/cm?
$=31.0°
1.000
..
0.500
0.000
0.00 0.50 1.00 1.50 2.00

Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)
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Direct Shear Test — BH-14

1.500
BHID: BH-14
Depth:27 m
c=0.064 kg/cm?
$=30.0°
1.000
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0.00 0.50 1.00 1.50
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NAME OF WORK: GEOTECHNICAL INVESTT
METRO CORRIDORS OF AQUA LINE FROM NOIDA SECTOR-142 TO BOTANICAL
GARDEN AND DEPOT STATION TO BORAKI MMTH (14.16 KM)

GATION WORK FOR PROPOSED EXTENSION

Stretch: Noida Sector-142 to Bolanical Garden (1+000 km TO 2+000 km)

Chainage : 2+035 KM

Location : Lat. 28.553215, Long. 77.329835

SPTN
VALUE

LAYER DESCRIPTION

TOP Soil: (0.00 + 0.750m)

BH ID: BH-15
Groundwater Level : 13.10 M
DEPTH 5 SAMPLE
100 — Medium Stiff to Stiff ,Brownsh, fine-grained
= | inorganic silt of low Plasticity with sand (ML) (0.76
— to 5.25m)
E x SPT/DS |N=7
200 —
w3
3 ubs
= SPTDS |N=12
00—
E X SPT/DS [N=14
s ——
— Medium Dense, Gray Brownish fine-grained silty
= sand (SM) (5.25 to 10.00m)
o0 —
= ups
E SPT/IDS |N=20
rop—
E x SPT/DS |N=25
800 —
r—
E ubs
E sPT/DS |N=28
1000——]
E Dense, Dark Grayish to Brownish Gray,
— fine-grained silty sand (SM) (10.00 to 17.25m)
3 SPT/DS |N=34
10—
1200—
E ups
= SPT/DS |N=37
13.00—]
3 x SPT/DS | N=40
-
I—
3 uos
E SPTIDS |N=43
16.00—]
E x sPTDs |N=38
P—
= Very Dense, Brownish to Dark Grayish,
= fine-grained silty sand (SM) {17.25 to 30.00m)
1800—
E uos
E SPT/DS | N=51
1200——
3 N=54
N x SPT/DS
Pr—
E uos
3 SPT/DS |N=57
zo—]
E x SPT/DS |N=67
Bo—]
rr—
3 ubs
E SPTIDS |N=77
2s00——]
E SPTIDS | N=g8
pr—
roo—
E ups
E SPT/DS |N=100
2800——]
E x SPT/DS |N=100
mo—]
s—]
E ubs
e SPT/DS |N=100

LEGENDS

Sample Type
X Split Spoon Sampler

HI] Shelby Tube (UDS)

General

¥ Groundwater Level

Soil

D Well Graded Gravel (GW)
l:l Poorly Graded Gravel (GP)
I:l Silty Gravel (GM)
l:l Clayey Gravel (GC)

[ ] wen Gradea sana sw)
E Poorly Graded Sand (SP)
D Silty Sand (SM)

D Clayey Sand (SC)

Silt of Low C

(ML)

Inorganic Silt of Intermediate Compressibility (MI)

- Inorganic Silt of High Compressibility (MH)

_ Inorganic Clay of Low Compressibilfy (CL)

”ﬂ]:lm] Inorganic Clay of Intermediate Compressibility (Cl)

ic Clay of High Compi

Peat (Pt)

Top Soil (TS)

ibility (CH)
Organic Soil of Low Compressibility (OL)
Organic Soil of Intermediate Compressibility Ol)

Organic Soil of High Compressibility (OH)
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-15 Contractor:|Goma Engineering & Consultancy
Name of Work:|Noida Sector-142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender
No. NMRC/Civil/Geo. Inv./366/2025) Chainage [km]:[2+035 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|27-02-2026
Stretch:[Noida Sector-142 to Botanical Garden Elevation [m]:|201.70 End Date:|27-02-2026
Project Code:[158_R03_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:[13.10 Location:|Lat. 28.553215, Long. 77.329835
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
[ - - )y - o & & Ll
p— a [) —_ [ —_ —_— X c > "‘ — —_ — c
> > —_ e = £ x o £
£ 2 £ 2 £ E z T — _ & %’ 3 £ Z-lz-| 3 > S g 8 3 s 5%
-‘g_ %_ Descriptions vy a = T ‘8' = X o S E £ T S g . 3 "¢ g o g B o = g < E x| 2 g
o £ S| 8| 5§ s | £ g o = > 5 = = oXR|a2[82] ¢ s c o s S i 2 123|898 o
(a] © © = o ] o T = = ) S %) 2 5| =~ € 13 = - o = (= 7} u— = 2 £ c o
4 S| =8| 58| & a » © 3 = e | 2 R 3 o 2 ° T |5 S 2
- ~ -~ - B4 9 9 n
o 4 k=3 o 7] o @ o < o S o0 o g9
- 2 (0] Q w -9
z P = = = s 2 S g g L
0.00 DS Top Soil 2.9 27.9 43.4 25.8 24 NP NP - - - - - - - - - -
1.50 SPT/DS 3 3 4 7 10 4.4 30.4 42.2 23.0 26 NP NP - - - - - - - - - - - -
3.00 ups  [Medium Stiff to Stiff, Brownsh, fine- 1.2 476 | 363 | 1409 28 NP Npo| 1659 | 174 | 149 | 269 F 0.07 24 - - - - - -
grained inorganic silt of low Plasticity
3.50 SPT/DS  [with sand (ML) 3 5 7 12 13 -
4.50 SPT/DS 4 6 8 14 14 0.9 26.4 52.0 20.7 23 NP NP - - - - - - - - - - - -
6.00 uDsS 8.3 62.4 19.5 9.9 28 NP NP 19.20 1.91 1.60 2.63 F 0.00 26 uu 8.0 28.0 - - -
6.50 SPT/DS 6 9 11 20 19 o
Medium Dense, Gray Brownish fine-
7.50 SPT/DS . . 8 12 13 25 23 10.7 62.5 18.2 8.5 21 NP NP - - - - - - - - - - - -
grained silty sand (SM)
9.00 DS 0.4 82.7 12.0 49 26 NP NP 14.08 - - 2.70 F 0.03 27 - - - - - -
9.50 SPT/DS 10 13 15 28 24 o
10.50 SPT/DS 14 16 18 34 28 4.5 74.1 14.4 7.1 23 NP NP - - - - - - - - - - - -
12.00 uDbsS 7.0 74.6 18.4 0.0 21 NP NP 13.98 1.94 1.70 2.62 F 0.05 27 uu 6.0 29.0 - - -
12.50 SPT/DS 14 18 19 37 28 o
13.50 SPT/DS Dense, Dark Grayish to Brownish 16 19 21 40 22 79 63.2 20.6 8.3 27 NP NP
: Gray, fine-grained silty sand (SM) : . : : _ ) ) ) ) i} ) ) ) ) _ )
15.00 DS 0.5 74.4 18.5 6.7 29 NP NP 15.14 - - 2.65 F 0.02 28 - - - - - -
15.50 SPT/DS 17 21 22 43 22 o
16.50 SPT/DS 19 13 25 38 20 79 68.5 15.7 7.9 26 NP NP - - - - - - - - - - - -
18.00 DS 1.0 66.1 23.9 9.1 24 NP NP 22.94 - - 2.64 F 0.03 29 - - - - - -
18.50 SPT/DS 21 24 27 51 24 °
19.50 SPT/DS 22 25 29 54 25 9.3 64.3 18.2 8.3 22 NP NP - - - - - - - - - - - -
21.00 DS 0.2 72.2 19.4 8.2 23 NP NP 20.56 - - 2.62 F 0.00 30 - - - - - -
21.50 SPT/DS 23 27 30 57 25 =
22.50 SPT/DS 25 32 35 67 28 4.8 67.6 20.0 7.7 25 NP NP - - - - - - - - - - - -
24.00 DS Very Dense, Brownish to Dark 0.2 76.6 14.9 8.3 26 NP NP 17.15 - - 2.72 F 0.02 31 - - - - - -
2450 SPT/DS Grayish, fine-grained silty sand (SM) 27 35 42 77 31 _
25.50 SPT/DS 32 43 45 88 33 4.6 69.5 19.7 6.2 22 NP NP - - - - - - - - - - - -
27.00 DS 0.6 80.6 13.5 5.4 28 NP NP 18.43 - - 2.61 F 0.04 32 - - - - - -
27.50 SPT/DS 33 [(so/14em) - 100 36 -
28.50 SPT/DS 38 |[(50/11cm; - 100 36 49 73.5 16.1 5.5 29 NP NP - - - - - - - - - - - -
30.00 DS 0.0 80.9 12.3 6.8 24 NP NP 18.12 - - 2.76 F 0.03 33 - - - - - -
30.50 SPT/DS 46 |(50/9cm) - | 100 | 35 o
Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow, UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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Grain Size Distribution Curve

Grain Size Distribution Curve

Grain Size Distribution Curve
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100 100 100
—e—BH-15_0.00m —e—BH-15_10.50m —e—BH-15 21.00m
—e—BH-15_150m —&—BH-15_13.50m BRI
o —e—BH-15_3.00m * BH15 15.00m ’ +E:i?§:2§:
BH-15_4.50m B Hashm: —0—EH—15:27:00m
80 | —e—BH-15_7.50m 80 —8—BH-15_18.00m 80 —&—BH-15 28.50m
—BH-15_0.00m —8—BH-15 19.50m —&—BH-15_30.00m
70 70 70
g € § 0 ® ®0
g g g
T 5o L 5o L s
H H H
E 40 E 40 E 40
30 30 30
20 20 20
10 10 10
0 0 0
0.0001 0.001 0.01 0.1 1 10 0.0001 0.001 0.01 0.1 1 10 0.0001 0.001 0.01 0.1 1 10
Particle Size (mm) Particle Size (mm) Particle Size (mm)
MOHR Circle Plot MOHR Circle Plot
250 350
BH-15_6.00m BH-15_12.00m
Cohesion (c) = 8.0kPa Cohesion (c) = 6.0kPa
Angle of Internal Friction () = 28° 300 Angle of internal Friction () =29°
200
——150.,000 ——£50,000
——100.000 250 ———100.000
= =
5 ———150.000 £ ——— 150,000
< 150 Failure Envelope P e & 200 Failure Envel
2 o 2
O 5]
& 7 @ 150
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& - & 7 T
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—
N N ﬂ( \
50 —= ~
0 0
50 100 150 200 250 300 350 400 450 500 0 50 100 150 200 250 300 350 400 450 500
Normal Stress (g) (kPa) Normal Stress (g) (kPa)

Report No: 158_SEC142 TO BOGA_RO

Revision: RV00

Page 900




Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-15

1.500
BH ID: BH-15
Depth:3m
¢ =0.070 kg/cm?
$ =235
1.000
0.500
0.000
0.00 0.50 1.00 150
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-15
1.500
BH ID: BH-15
Depth:12 m
¢ =0.050 kg/cm?
$=27.0°
1.000
0.500
o
0.000
0.00 0.50 1.00 1.50

Normal Stress, o (kg/cm?)

2.00

2.00

Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-15

1.500
BHID: BH-15
Depth:6m
¢ =0.002 kg/cm?
$=257
1.000
0.500
.
0.000
0.00 0.50 1.00 150 2.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-15
1.500
BHID: BH-15
Depth:15 m
¢ =0.020 kg/cm?
$=27.5°
1.000
..o
0.500
P
0.000
0.00 0.50 1.00 150 2.00

Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)
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Direct Shear Test — BH-15

1.500
BH ID: BH-15
Depth:9m
¢ =0.034 kg/cm?
$=267
1.000
o
.o
0500 [t
o
0.000
0.00 0.50 1.00 150
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-15
1.500
BH ID: BH-15
Depth:18 m
¢ =0.030 kg/cm?
$=285°
1.000
0500 | e
.
0.000
0.00 0.50 1.00 1.50

Normal Stress, o (kg/cm?)
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

1.500

1.000

0.500

0.000

1.500

1.000

0.500

0.000

BH ID : BH-15
Depth:21m

¢ =0.000 kg/cm?
=304

BH ID : BH-15
Depth:30 m

¢ =0.030 kg/cm?
¢ =33.0°

Direct Shear Test — BH-15

050 1.00 150

Normal Stress, o (kg/cm?)

Direct Shear Test — BH-15

050 1.00 150
Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)

1.500

1.000

0.500

0.000

BHID: BH-15
Depth:24 m

¢ =0.020 kg/cm?
$=310°

Direct Shear Test — BH-15

050 1.00
Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)

GO

Direct Shear Test — BH-15

1.500
BH ID: BH-15
Depth:27 m
¢ =0.040 kg/cm?
b =320
1.000
0.500
p
0.000
0.00 0.50 1.00 1.50

Normal Stress, o (kg/cm?)
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NAME OF WORK: GEOTECHNICAL INVESTIGATION WORK FOR PROPOSED EXTENSION
METRO CORRIDORS OF AQUA LINE FROM NOIDA SECTOR-142 TO BOTANICAL
GARDEN AND DEPOT STATION TO BORAKI MMTH (14.16 KM)
Stretch: Noida Sector-142 to Botanical Garden (1+000 km TO 2+000 km)
BH ID : BH-16 Chainage : 2+135 KM
Groundwater Level : 14.20 M Location : Lat. 28.552657, Long. 77.330633
DEPTH 5 SAMPLE 5:;’.‘: LAYER DESCRIPTION LEGENDS
E TOP Soil: (0.00 + 0.750m)
= Sample Type
100 —=| Loose, Brownish fine-grained silty sand (SM) (0.75
E 10 4.00m) X Split Spoon Sampler
E x SPT/DS [N=6
2m — HH Shelby Tube (UDS)
s — General
3 ups —
= sPT/DS |N=7 ¥ Groundwater Level
o0 —
= Medium Dense, Brownish Gray, fine-grained silty
— sand and Gravel (SM) (4.00 to 11.25m) Soil
E X sPT/Ds |N=11 7
so1 —
E D Well Graded Gravel (GW)
600 — I:\ Poorly Graded Gravel (GF)
E uDs
E| sPT/DS |N=12 l:l Silty Gravel (GM)
1o ——
E l:l Clayey Gravel (GC)
E N=17
o3 sPTIDS I:I Well Graded Sand (SW)
— E Poorly Graded Sand (SP)
r—
E ups D Silty Sand (SM)
E SPTIDS |N=24
10.00——] i:l Clayey Sand (SC)
—f Inorganic Silt of Low Compressibility (ML)
B SPT/DS |N=30
00—
= Inorganic Silt of Intermediate Compressibility (MI)
— Dense to Very Dense, Brownish to Yellowish
E fine-grained silty sand and Gravel (SM) (11.25 to 4
- 21.25m) - Inorganic Silt of High Compressibility (MH)
E ubs
jm| —
E M ic Clay of Low Co ibility (CL)
= SPT/DS |N=33 S
R mm]m Inorganic Clay of Intermediate Compressibility (CI)
E x SPT/DS |N=42
oo—|
o]
E uDs
E SPT/DS (N=53 Organic Soil of High Compressibility (OH)
16.00—]
= Peat (Pt)
3 x spTiDs |N=58
R Top Soil (TS)
1800—7
E uDs
E SPT/DS |N=44
1800—=
E N=47
w007 x SPTIDS
Pr—
E ups =
— Hard, Yellowish to Brownish, fine-grained
E SPTIDS |N=56 inorganic sill of low Plasticity with sand (ML) (21.25
z—| 10 26.25m)
E SPT/DS [N=73
00—
prr— i
E uDs ;
3 SPT/DS |N=100
2800——
E SPTIDS | N=100
ma0——
= Very Dense, Brownish fine-grained silty sand (SM)
E (26.25 10 30.00m)
27 00. -
E uDs
3 SPTIDS |N=100
mao——|
3 x SPT/DS |N=100
00—
s000—=]
E uDs
ww SPTIDS |N=100
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-16 Contractor:|Goma Engineering & Consultancy
Name of Work:|Noida Sector-142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender
No. NMRC/Civil/Geo. Inv./366/2025) Chainage [km]:[2+135 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|27-02-2026
Stretch:[Noida Sector-142 to Botanical Garden Elevation [m]:|201.60 End Date:|27-02-2026
Project Code:[158_R03_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:|14.20 Location:|Lat. 28.552657, Long. 77.330633
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
@ I < Iy - o [ - T
= Q Q — ] —_ —_ X c > ~ = — . c
> > — g = £ x o E
£ 2 ElE|E815)2| 2| < 1S 5|2 |g-|2o]| 3 s | s g | 5| 2|8 |52
. . - — () - ) - -
-g % Descriptions o0 a S 3 ‘8' .é. X X X ‘g’ £ - S g c g g g ® g k3] o = ko] £ E 5|2 g
o £ S|l 8| 5§ s | & g o = > b b= = eX|a2[82] ¢ g c i s S i |1 =58| 8
(a] © © = o o o © = = © - Q Fn 5| =~ € 13 = [ = o = [ = @ u— = o c e 9
4 S| =8| 5|2 & a 4 o 5 7 s |2 [3=2|F=2| % i ° 2 o T | £ S 2
- o~ - = =3 ] 2 3 @ o 4 2 = 5] = S 2 v
- 2 o0 o S T ] w0 o ® ] e = P
z z - e 2 | = i S g g a i
0.00 DS Top Soil 10.1 73.1 11.9 4.9 26 NP NP - - - - - - - - - -
1.50 SPT/DS 2 3 3 6 8 6.1 66.1 18.3 9.5 27 NP NP - - - - - - - - - - - -
Loose, Brownish fine-grained silty
3.00 ubs 0.6 69.9 20.8 8.7 24 NP NP 21.68 1.71 1.41 2.75 F 0.01 22 - - - - - -
sand (SM)
3.50 SPT/DS 2 3 4 7 8 =
4.50 SPT/DS 3 5 6 11 11 8.2 68.0 15.0 8.7 23 NP NP - - - - - - - - - - - -
6.00 ubs 8.2 71.7 12.9 7.2 28 NP NP 10.50 1.76 1.59 2.67 F 0.05 23 - - - - - -
6.50 SPT/DS 4 5 7 12 11 ©
7.50 SPT/DS Medium Dense, Brownish Gray, fine- 5 8 9 17 15 11.2 69.2 12.2 7.4 29 NP NP
. grained silty sand and Gravel (SM) . . ] . _ ) i} ) ) _ ) _ _ ) ) _
9.00 ubs 5.0 73.6 14.0 7.4 21 NP NP 12.47 1.92 1.71 2.68 F 0.03 26 uu 7.0 28.0 - - -
9.50 SPT/DS 7 10 14 24 20 e
10.50 SPT/DS 9 13 17 30 25 11.7 61.7 18.0 8.7 26 NP NP - - - - - - - - - - - -
12.00 DS 0.9 73.1 18.5 7 24 NP NP 18.98 - - 2.70 F 0.04 27 - - - - - -
12.50 SPT/DS 11 15 18 33 25 =
13.50 SPT/DS 14 19 23 42 30 53 75.2 14.2 5.3 22 NP NP - - - - - - - - - - - -
15.00 DS 0.7 75.0 16.5 7.8 23 NP NP 19.10 - - 2.80 F 0.02 28 - - - - - -
15.50 SPT/DS Dense to Very Dense, Brownish to 16 23 30 53 25 _
Yellowish fine-grained silty sand and
16.50 SPT/DS | Gravel (SM) 19 | 26 | 32 | 58 | 27 | 105 67.7 15.2 6.6 26 NP NP - - - - - - - - - - - -
18.00 ubs 7.4 64.7 17.8 10.1 22 NP NP 17.56 1.96 1.67 2.68 F 0.04 29 uu 4.0 29.0 - - -
18.50 SPT/DS 14 20 24 44 22 =
19.50 SPT/DS 17 21 26 47 22 12.2 61.7 18.1 8.0 23 NP NP - - - - - - - - - - - -
21.00 DS 0.1 72.9 18.8 8.2 24 NP NP 19.15 - - 2.68 F 0.03 30 - - - - - -
21.50 SPT/DS 20 26 30 56 25 o
22.50 SPT/DS Hard,Yellowish to Brownish, fine- 26 35 38 73 30 3.9 19.4 53.7 22.6 29 NP NP - - - - - - - - - - - -
24.00 DS grained inorganic silt of low Plasticity 0.0 37.0 44.7 18.3 26 NP NP 20.76 - - 2.64 F 0.11 28 - - - - - -
with sand (ML)
24.50 SPT/DS 35 |(s0/4cm) - 100 37 o
25.50 SPT/DS 40 | (50/6cm) - 100 36 0.0 21.7 51.3 26.9 24 NP NP - - - - - - - - - - - -
27.00 DS 0.0 74.8 15.4 9.8 23 NP NP 21.94 - - 2.70 F 0.02 30 - - - - - -
27.50 SPT/DS 46 | (50/3cm) - 100 35 =
Very Dense, Brownish fine-grained
28.50 SPT/DS . (50/4 cm) - - 100 35 8.2 73.6 13.2 5.0 27 NP NP - - - - - - - - - - - -
silty sand (SM)
30.00 DS 0.4 65.5 23.7 10.4 23 NP NP 19.93 - - 2.61 F 0.04 31 - - - - - -
30.50 SPT/DS (50/5 cm) - | - | 100 | 34 =
Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow, UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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Grain Size Distribution Curve

Grain Size Distribution Curve
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Grain Size Distribution Curve
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-16

1.500

BH ID: BH-16

Depth:3m

¢ =0.012 kg/cm?

b=217
1.000
0.500
0.000

0.00 0.50 1.00 150 2.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-16

1.500

BH ID: BH-16

Depth:12 m

¢ =0.035 kg/cm?

$=27.0°
1.000

g
0500 | e ad
-
0.000
0.00 0.50 1.00 150 2,00

Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-16

1.500
BHID: BH-16
Depth:6m
¢ =0.050 kg/cm?
& =23.0°
1.000
.0
0500 ——T—"T"T"T1T T 1 | I~ PR
o
0.000
0.00 0.50 1.00 150 2.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-16
1.500
BHID: BH-16
Depth:15 m
¢ =0.020 kg/cm?
=280
1.000
0.500
o
0.000
0.00 0.50 1.00 150 2.00

Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)
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Direct Shear Test — BH-16

1.500

BH ID: BH-16

Depth:9m

¢=0.030 kg/cm?

¢ =259°
1.000
0.500
0.000

0.00 0.50 1.00 150
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-16

1.500

BH ID: BH-16

Depth:18 m

c=0.041 kg/cm?

=285
1.000

e
0500
.
0.000
0.00 0.50 1.00 1.50

Normal Stress, o (kg/cm?)

Report No: 158_SEC142 TO BOGA_RO

Revision: RV00

Page 906

2.00



Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-16

1.500
BHID: BH-16
Depth:21 m
¢ =0.030 kg/cm?
&=304°
1.000
0.500
[ 2
0.000
0.00 0.50 1.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-16
1.500
BH ID: BH-16
Depth:30m
¢ =0.040 kg/cm?
¢ =31.0°
1.000
0.500
[
0.000
0.00 0.50 1.00

Normal Stress, o (kg/cm?)

1.50

2.00

2.00

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-16

1.500
BH ID: BH-16
Depth:24 m
c=0.111 kg/cm?
$=27.6°
1.000
0.500
[ 3
0.000
0.00 0.50 1.00 150 2.00

Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)
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Direct Shear Test — BH-16

0.50 1.00 1.50

Normal Stress, o (kg/cm?2)
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NAME OF WORK: GEOTECHNICAL INVESTT
METRO CORRIDORS OF AQUA LINE FROM NOIDA SECTOR-142 TO BOTANICAL
GARDEN AND DEPOT STATION TO BORAKI MMTH (14.16 KM)

GATION WORK FOR PROPOSED EXTENSION

Stretch: Noida Sector-142 to Bolanical Garden (1+000 km TO 2+000 km)

Chainage : 2+230 KM

Location :Lat. 28.551967, Long. 77.331234

SPTN
VALUE

LAYER DESCRIPTION

TOP Soil: (0.00 + 0.750m)

Laose, Brownish, fine-grained silty sand (SM)
(0.75 10 4.00m)

N=16

N=21

N=27

Medium Dense, Grayish, fine-grained silty sand
(SM) (4.00 10 9.25m)

=34

N=37

N=40

N=42

Dense, Gray Brownish fine-grained silty sand
(SM) (9.25 to 15.25m)

N=52

N=53

N=67

N=74

N=82

N=86

N=100

N=100

N=100 °

N=100

BH ID: BH-17
Groundwater Level : 14.10 M
DEPTH 5 SAMPLE
190 —

E x SPT/DS
200 —
N

3 ubs

= SPT/DS
am ——

E X SPTIDS
s ——
60 —

= ups

E SPT/DS
rop—

E x SPTIDS
800 —
r—

E ubs

E SPT/DS
1000——]

E SPTIDS
10—
1200—

E ups

= SPT/DS
1300——]

3 x SPTIDS
-
I—

3 uos

3 SPTIDS
1600—

E x SPT/DS
P—
1800—7

E uos

= SPTIDS
1200——
N x SPT/DS
Pr—

E uos

3 SPTIDS
zo—]

E x SPTIDS
Bo—]
rr—

3 ubs

= SPTIDS
2s00——]

E SPTIDS
pr—
27 00. =

E ups

E SPT/DS
2800——]

E x SPTIDS
mo—]
s—]

E ubs
e SPTIDS

Very Dense, Brownish Gray, fine-grained silty sand
(SM) (15.25 to 30.00m)

LEGENDS

Sample Type
X Split Spoon Sampler

HI] Shelby Tube (UDS)

General

¥ Groundwater Level

Soil

D Well Graded Gravel (GW)
l:l Poorly Graded Gravel (GP)
I:l Silty Gravel (GM)
l:l Clayey Gravel (GC)

[ ] wen Gradea sana sw)
E Poorly Graded Sand (SP)
D Silty Sand (SM)

E Clayey Sand (SC)

Silt of Low C

(ML)

Inorganic Silt of Intermediate Compressibility (MI)

- Inorganic Silt of High Compressibility (MH)

_ Inorganic Clay of Low Compressibilfy (CL)

”ﬂ]:lm] Inorganic Clay of Intermediate Compressibility (Cl)

ic Clay of High Compi

Peat (Pt)

Top Soil (TS)

ibility (CH)
Organic Soil of Low Compressibility (OL)
Organic Soil of Intermediate Compressibility Ol)

Organic Soil of High Compressibility (OH)
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-17 Contractor:|Goma Engineering & Consultancy
Name of Work:|Noida Sector-142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender
No. NMRC/Civil/Geo. Inv./366/2025) Chainage [km]:{2+230 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|26-02-2026
Stretch:[Noida Sector-142 to Botanical Garden Elevation [m]:|193.60 End Date:|26-02-2026
Project Code:[158_R03_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:|14.10 Location:|Lat. 28.551967, Long. 77.331234
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
[ - - )y - o & & Ll
p— a [) —_ [ —_ —_— X c > "‘ — —_ — c
> > —_ e = £ x o £
£ = ElE|5|812| 2| = Sl 2| 5|2 |2-|2=]| % S| § S| §| & |8 |[g5<
__— —_ o E= 2 2
-‘g_ %_ Descriptions o 8 = © ‘8' é, S T R E 2 3 S _ g e | 2 e g o g g o = g £ E x| 2 g
] € £ k7] H > L e ° = > =S 5 = o R | a1 832 © g = e g 5 s 2 =5 |9
o © © = o o o H < = o - o = 5| =~ € € = - ) e - (7] e = 2 £ e 9
2 S| =8| 8|8 & & @ o 3 - s |3 R 7 ° 2 ° T | g S 3
= ~ - - = = = 7
o 4 k=3 o 7] o @ o < o S o0 o g9
- 2 (0] Q w -9
z P = = = s 2 S g g L
0.00 DS Top Soil 8.6 72.4 13.2 5.9 22 NP NP - - - - - - - - - - -
1.50 SPT/DS 2 3 3 6 8 12.6 66.7 13.3 7.4 24 NP NP - - - - - - - - - - - - -
Loose, Brownish fine-grained silty
3.00 ubs 0.0 82.8 12.4 4.8 29 NP NP 11.04 1.67 1.51 2.67 F 0.01 22 - - - - - -
sand (SM)
3.50 SPT/DS 3 4 5 9 10 =
4.50 SPT/DS 5 7 9 16 16 10.8 62.5 18.2 8.5 23 NP NP - - - - - - - - - - - - -
6.00 DS 0.0 87.4 12.6 0.0 27 NP NP 5.80 - - 2.72 F 0.03 24 - - - - - -
6.50 SPT/DS Medium Dense, Grayish fine-grained ; 5 1 " 20
. silty sand (SM)
7.50 SPT/DS 10 13 14 27 25 6.1 64.1 19.7 10.0 26 NP NP - - - - - - - - - - - - -
9.00 ubs 0.4 54.8 32.4 12.4 23 NP NP 19.43 1.85 1.55 2.62 F 0.00 27 - - - - - -
9.50 SPT/DS 14 16 18 34 29 o
10.50 SPT/DS 15 18 19 37 30 46 70.4 15.5 9.5 24 NP NP - - - - - - - - - - - - -
12.00 UDS  |pense, Gray Brownish fine-grained 4.6 65.9 20.7 8.8 27 NP NP 1228 | 193 172 | 267 F 0.00 28 uu 140 | 260 - - -
12.50 spT/ps  |silty sand (SM) 15 | 19| 21| 40 | 30 -
13.50 SPT/DS 16 19 23 42 30 9.2 68.8 14.4 7.6 22 NP NP - - - - - - - - - - - - -
15.00 uDbs 5.2 68.1 179 8.8 25 NP NP 17.53 1.95 1.66 2.67 F 0.04 28 uu 6.0 28.0 - - -
15.50 SPT/DS 22 25 27 52 25 o
16.50 SPT/DS 23 24 29 53 25 7.0 73.7 12.1 7.2 21 NP NP - - - - - - - - - - - - -
18.00 DS 0.3 75.9 14.3 9.6 28 NP NP 16.04 - - 2.72 F 0.02 29 - - - - - -
18.50 SPT/DS 25 30 33 63 28 °
19.50 SPT/DS 27 32 35 67 29 10.5 71.8 11.3 6.4 26 NP NP - - - - - - - - - - - - -
21.00 DS 0.1 76.0 17.3 6.6 24 NP NP 22.38 - - 2.67 F 0.01 30 - - - - - -
21.50 SPT/DS 30 35 39 74 30 =
22.50 SPT/DS  |very Dense, Brownish Gray, fine- 32 | 37| 45 | 82 [ 32 8.5 69.2 15.1 7.2 23 NP NP - - - - - - - - - - - - -
24.00 ps  [|grainedsilty sand (SM) 0.0 741 | 171 8.8 21 NP NP | 22.29 - - 2.75 F 0.00 31 - - - - - -
24.50 SPT/DS 32 38 48 86 33 o
25.50 SPT/DS 33 41  |(s0o/20em) 100 36 8.3 67.8 15.3 8.7 27 NP NP - - - - - - - - - - - - -
27.00 DS 0.1 77.4 15.3 7.2 26 NP NP 20.13 - - 2.66 F 0.03 31 - - - - - -
27.50 SPT/DS 45  |(50/11cm - 100 35 =
28.50 SPT/DS 47 | (50/9 cm) - 100 35 6.0 72.0 14.3 7.7 23 NP NP - - - - - - - - - - - - -
30.00 DS 0.1 80.7 13.1 6.1 27 NP NP 14.43 - - 2.70 F 0.00 32 - - - - - -
30.50 SPT/DS (50/12cm) - | - | 100 | 34 o
Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow, UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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Grain Size Distribution Curve

Grain Size Distribution Curve

Grain Size Distribution Curve
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-17

1.500

BH ID: BH-17

Depth:3m

¢ =0.013 kg/cm?

=219
1.000

.0
0.500
0.000
0.00 0.50 1.00 150 2.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-17

1.500

BH ID: BH-17

Depth:12 m

¢ =-0.030 kg/cm?

$=280°
1.000

..o
0.500
-’
0.000
0.00 050 1.00 150 2.00

Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-17

1.500

BHID: BH-17

Depth:6m

c=0.028 kg/cm?

& =24.0°
1.000
0.500
0.000

0.00 0.50 1.00 150 2.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-17
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.-‘.
0.500
.
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0.00 0.50 1.00 150 2.00

Normal Stress, o (kg/cm?)
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Shear Stress, T (kg/cm?)
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Direct Shear Test — BH-17

1.500

BH ID: BH-17

Depth:9m

¢ =0.000 kg/cm?

$=27.0°
1.000

@
0500 | o
*o’
0.000
0.00 0.50 1.00 1.50
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-17
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.-'.'
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-17
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0500 | e
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Direct Shear Test — BH-17
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0500 e
o
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Direct Shear Test — BH-17
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Direct Shear Test — BH-17
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GOMA ENGINEERING
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NAME OF WORK: GEOTECHNICAL INVESTIGATION WORK FOR PROPOSED EXTENSION
METRO CORRIDORS OF AQUA LINE FROM NOIDA SECTOR-142 TO BOTANICAL
GARDEN AND DEPOT STATION TO BORAKI MMTH (14.16 KM)

Stretch: Noida Sector-142 to Bolanical Garden (1+000 km TO 2+000 km)

BHID : BH-18 Chainage : 2+567 KM
Groundwater Level : 14.10 M Location :Lat. 28.561721, Long. 77.335913
DEPTH g SAMPLE s LAYER DESCRIPTION LEGENDS
E TOP Soil: (0.00 + 0.750m)
= Sample Type
100 —=| Medium Siiff, Brownish Gray, fine-grained
= inorganic silt of low Plasticity with sand (ML} (0.76 ;
= 10.4.00m) X Split Spoon Sampler
E x SPT/DS |N=6
20— HI] Shelby Tube (UDS)
sm — General
3 ubs
_é sPT/DS |N=9 ¥ Groundwater Level
o0 —
E Medium Dense, Grayish fine-grained silty sand
E (SM) (4.00 to 15.25m) Soil
3 X sPTiDS |N=13 -
501 —
E d D Well Graded Gravel (GW)
6o 75 l:l Poorly Graded Gravel (GP)
E ups
E SPTIDS |N=17 l:l Sitty Gravel (GM)
1o ——
E l:l Clayey Gravel (GC)
E N=22
s — x SPTIDS f:l Well Graded Sand (SW)
— E Poorly Graded Sand (SP)
r— :
E ups D Silty Sand (SM)
E SPT/DS |N=26 ;
1000——] D Clayey Sand (SC)
3 : Silt of Low Compressibility (ML)
B SPT/DS |N=30
e 3 Inorganic Silt of Intermediate Compressibility (MI)
oo é - Inorganic Silt of High Compressibility (MH)
E ubs
jm| |
= Inorganic Clay of Low Compressibility (CL)
3 SPT/DS |N=24 e
R ”]mm] Inorganic Clay of Intermediate Compressibility (CI)
3 x SPT/DS |N=28 ic Clay of High Compressibility (CH)
woo—|
é Organic Soil of Low Compressibility (OL)
e ; ups Organic Soil of Intermediate Compressibility Ol)
— ~ Hard, Little Brownish to Brownish, fine-grained
E SPT/DS |N=26 inorganic silt of low Plasticity with sand (ML) (15.25 Organic Soil of High Gompressibility (OH)
1800—] to 28.00m)
= Peat (Pt)
E x spTDs [N=31
R Top Soil (TS)
1800—7
E ubs
E sPT/Ds |N=34
1800—=]|
E N=38
00— x SPT/DS
2100—2]
E ubs
3 SPT/DS |N=34
zw—
E x SPT/DS |N=41
no0—
rr—
E ubs
3 SPT/DS | N=45
2800——
E SPTIDS | N=49
ma0——]
27 00. =
E uDs
3 SPT/DS |N=51
mao——|
E Very Dense, Yellowish fine-grained silty sand
— (SM) (28.00 10 30.00m)
E x SPT/DS |N=63
00—
s000—=]
E ubs
w3 SPT/DS |N=71
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-18 Contractor:|Goma Engineering & Consultancy
Name of Work:|Noida Sector-142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender
No. NMRC/Civil/Geo. Inv./366/2025) Chainage [km]:|2+567 Method of Drilling:[Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:(02-02-2026
Stretch:[Noida Sector-142 to Botanical Garden Elevation [m]:|198.10 End Date:|03-02-2026
Project Code:|158_R03_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:|16.00 Location:|Lat. 28.551721, Long. 77.335913
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
Q i - ) - - & - -
—_ o [ —_ ) —_ —_ X c > ~, — —_ — c -,
> > — qQ 9 = £ x c £
£ e 125152 2| < 212 5|2 |22 3 S | 8 S| 8| 2|8 |82
s | 2 Descriptions sl s|S|s|s| E|E || 8| 2| 8| |8 |8%|8%| & | |2 |28| | |28 |2 |55/E2
@ £ £ k7 5 g £ e ° - > =S 5 - o x| 8 L g2 o g c = s =] = & =T 2
o © © = o S o S < = o s o 2 5= | < E £ &= = 5 = = ? - = o c e 2
(7] ] w @ b o 4 3 (7] o = P ‘c = = w S ‘c ‘B (=] ] o 3 2 o 3
el |28 Z| © 3 g z |2 2~|s~| 3 2 2 S 3 2 |8 g g
- 2 m = e Q w =y
0.00 DS Top Soil 4.8 66.9 20.1 8.1 22 NP NP - - - - - - - -
1.50 SPT/DS Medium Stiff, Brownish Gray, fine- 2 3 3 6 8 6.6 61.5 23.0 89 27 NP NP - - - - - - - - - - - -
3.00 uDs grained inorganic silt of low Plasticity 15 73.8 17.3 7.4 25 NP NP 12.81 1.83 1.62 2.67 F 0.02 23 uu 10.0 29.0 - - -
with sand (ML)
3.50 SPT/DS 3 4 5 9 10 o
4.50 SPT/DS 4 6 7 13 13 7.3 66.1 19.4 7.2 23 NP NP - - - - - - - - - - - -
6.00 uDs 4.2 73.1 14.5 8.2 21 NP NP 15.80 1.85 1.60 2.60 F 0.02 25 uu 11.0 28.0 - - -
6.50 SPT/DS 6 8 9 17 16 ©
7.50 SPT/DS 8 10 12 22 20 49 73.2 14.4 7.5 25 NP NP - - - - - - - - - - - -
9.00 DS 11.4 70.7 11.6 6.3 29 NP NP 19.12 - - 2.64 F 0.03 26 - - - - - -
9.50 SPT/DS Medium Dense, Grayish fine-grained 10 12 12 % 22 _
: silty sand (SM)
10.50 SPT/DS 12 14 16 30 25 9.5 58.7 22.8 89 23 NP NP - - - - - - - - - - - -
12.00 DS 0.1 82.1 12.2 5.6 24 NP NP 18.54 - - 2.68 F 0.02 27 - - - - - -
12.50 SPT/DS 6 11 13 24 18 o
13.50 SPT/DS 8 13 15 28 20 3.8 67.2 179 11.2 29 NP NP - - - - - - - - - - - -
15.00 DS 0.3 75.7 16.3 7.7 26 NP NP 21.70 - - 2.64 F 0.05 27 - - - - - -
15.50 SPT/DS 6 12 14 26 16 =
16.50 SPT/DS 8 14 17 31 18 10.3 72.7 11.1 6.0 21 NP NP - - - - - - - - - - - -
18.00 DS 4.6 19.1 50.2 26.2 25 NP NP 15.39 - - 2.62 F 0.08 25 - - - - - -
18.50 SPT/DS 10 16 18 34 18 o
19.50 SPT/DS 12 18 20 38 20 2.9 30.1 44.3 22.7 23 NP NP - - - - - - - - - - - -
21.00 DS Hard, Little Brownish to Brownish, 0.5 76.8 15.8 7.0 27 NP NP 18.24 - - 2.75 F 0.07 26 - - - - - -
21.50 SPT/DS |[fine-grained inorganic silt of low 8 16 18 34 18 -
Plasticity with sand (ML)
22.50 SPT/DS 11 19 22 41 20 8.3 71.9 14.0 5.8 26 NP NP - - - - - - - - - - - -
24.00 DS 0.1 74.6 16.8 8.5 23 NP NP 13.21 - - 2.67 F 0.08 27 - - - - - -
24.50 SPT/DS 13 21 24 45 21 =
25.50 SPT/DS 14 23 26 49 22 4.2 72.9 16.7 6.2 21 NP NP - - - - - - - - - - - -
27.00 DS 0.1 81.4 114 7.0 28 NP NP 13.55 - - 2.73 F 0.05 29 - - - - - -
27.50 SPT/DS 16 24 27 51 22 o
28.50 SPT/DS 18 29 34 63 25 12.1 59.7 20.8 7.4 29 NP NP - - - - - - - - - - - -
Very Dense, Yellowish fine-grained
30.00 DS . 8.3 71.8 14.6 53 27 NP NP 17.11 - - 2.64 F 0.02 30 - - - - - -
silty sand (SM)
30.50 SPT/DS 16 | 30 | 41 | 71 | 26 =
Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow, UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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Grain Size Distribution Curve

Grain Size Distribution Curve
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Grain Size Distribution Curve
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)
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Direct Shear Test — BH-18 Direct Shear Test — BH-18 Direct Shear Test — BH-18
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0500 [ e o’ $§ 0500 PR 3 0500
..... < <=
...... ©w et w
o o
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-18
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Direct Shear Test — BH-18
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NAME OF WORK: GEOTECHNICAL INVESTT
METRO CORRIDORS OF AQUA LINE FROM NOIDA SECTOR-142 TO BOTANICAL
GARDEN AND DEPOT STATION TO BORAKI MMTH (14.16 KM)

GATION WORK FOR PROPOSED EXTENSION

Stretch: Noida Sector-142 to Bolanical Garden (1+000 km TO 2+000 km)

Chainage : 2+279 KM

Location :Lat. 28.551999, Long. 77.331966

SPTN
VALUE

LAYER DESCRIPTION

TOP Soil: (0.00 + 0.750m)

BH ID : BH-18A
Groundwater Level : 14.20 M
DEPTH 5 SAMPLE
100 — Laase, Brawnish fine-grained silty sand and Gravel
= | (SM) (0.75 to 4 00m)
E x SPT/DS |N=6
200 —
w3
3 ubs
= SPT/DS |N=9
am ——
= Medium Dense, Brownish fine-grained silty sand
— and Gravel (SM) (4.00 to 10.00m)
= X sPT/Ds |N=11
s ——
60 —
= ups
E SPT/DS |N=16
rop—
E x SPT/DS |N=23
800 —
r—
E ubs
E SPT/DS |N=25
1000——]
3 Dense to Very Dense, Brownish Gray, fine-grained
— silty sand (SM) (10.00 to 17.25m)
E SPT/DS |N=32
10—
1200—
E ups
= SPT/DS |N=37
1300——]
3 x SPT/DS |N=44
-
I—
3 uos
E SPTIDS |N=51
16.00—]
E x sPTDs |N=65
P—
= Hard, Yellowish, fine-grained inorganic silt of low
= Piasticity with sand and Gravel (ML) {(17.25 to
18.00—— 20.25m)
E uos
E sPT/Ds |N=53
1200——
3 N=61
N x SPT/DS
—f Very Dense, Yellowish to Brownish, fine-grained
= silty sand (SM) (20.25 to 30.00m)
2100—]
E uos
3 SPTIDS |N=72
zo—]
E x SPT/DS |N=82
Bo—]
rr—
3 ubs
3 SPT/DS |N=100
2s00——]
E SPTIDS |N=100
pr—
roo—
E ups
E SPT/DS |N=100
2800——]
E x SPT/DS |N=100
mo—]
s—]
E ubs
e SPT/DS |N=100

LEGENDS

Sample Type
X Split Spoon Sampler

HI] Shelby Tube (UDS)

General

¥ Groundwater Level

Soil

D Well Graded Gravel (GW)
l:l Poorly Graded Gravel (GP)
I:l Silty Gravel (GM)
l:l Clayey Gravel (GC)

[ ] wen Gradea sana sw)
E Poorly Graded Sand (SP)
D Silty Sand (SM)

E Clayey Sand (SC)

Silt of Low C

(ML)

Inorganic Silt of Intermediate Compressibility (MI)
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Peat (Pt)

Top Soil (TS)
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-18A Contractor:|Goma Engineering & Consultancy
Name of Work:|Noida Sector-142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender
No. NMRC/Civil/Geo. Inv./366/2025) Chainage [km]:[2+279 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|26-02-2026
Stretch:[Noida Sector-142 to Botanical Garden Elevation [m]:|194.30 End Date:|26-02-2026
Project Code:[158_R03_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:|14.20 Location:|Lat. 28.551999, Long. 77.331966
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
@ I < Iy - o [ - T
= Q Q — ] —_ —_ X c > ~ = — . c
> > — g = £ x o E
£ e ElE|515]2| 2] < |21 S 5|8 |g~|2]| % S| 8 S| 5| 2|8 |82
-g = Descriptions o0 a = T *8' = X o S E £ T S g e | ¢ g o E, g o = B < E x| 2 E;
o £ S|l 8| 5§ s | & g o = > b b= = eX|a2[82] ¢ g c i s S i 2 1=38|8 L
= s Bl E|[ 8|58 = £ 5 & 3 ° Z |55z ¢ g £ = S 5 = z 5 £ |g=s|2¢
@ S| =8l 5|<S & a @ o 5 5 S 2 Sm| @l 3 F ° g ° T 2 S 3
< o~ = = T ] 2 s @ o -4 2 = © = S @ 9
- 2 o0 o S T ] w0 o » ] e s 9
z z - e 2 | = i S g g a i
0.00 DS Top Soil 4.8 66.9 18.7 9.5 27 NP NP - - - - - - - - - - -
1.50 SPT/DS 2 3 3 6 8 6.6 61.5 20.9 11.0 26 NP NP - - - - - - - - - - - - -
Loose, Brownish fine-grained silty
3.00 uDs 1.5 73.8 15.4 9.4 23 NP NP 11.52 1.62 1.45 2.68 F 0.01 22 - - - - - -
sand and Gravel(SM)
3.50 SPT/DS 3 4 5 9 10 =
4.50 SPT/DS 3 5 6 11 11 73 66.1 19.0 7.6 25 NP NP - - - - - - - - - - - - -
6.00 uDbsS 4.2 73.1 22.7 0.0 21 NP NP 17.50 1.92 1.63 2.61 F 0.02 25 uu 11.0 25.0 - - -
6.50 SPT/DS | Medium Dense, Brownish fine- 5 7 9 16 15 )
7.50 spT/bs  |grainedsilty sand and Gravel (SM) 7 | 0] 13| 23| 21| as 732 | 137 8.3 28 NP NP - - - - - - - - - - - - -
9.00 uDbs 11.4 70.7 11.7 6.2 26 NP NP 16.18 1.83 1.58 2.68 F 0.03 26 - - - - - -
9.50 SPT/DS 8 11 14 25 21 o
10.50 SPT/DS 10 14 18 32 26 9.5 58.7 21.8 9.9 23 NP NP - - - - - - - - - - - - -
12.00 DS 0.1 82.1 12.2 5.6 22 NP NP 15.81 - - 2.69 F 0.00 28 - - - - - -
12.50 SPT/DS 12 16 21 37 28 -
13.50 SPT/DS Dense to Very Dense, Brownish 13 19 25 44 32 3.8 67.2 18.9 10.1 21 NP NP
: Gray, fine-grained silty sand (SM) : . : : ) _ ) ) i} ) _ ) ) _ ) ) )
15.00 DS 0.3 75.7 16.3 7.7 28 NP NP 22.04 - - 2.66 F 0.02 29 - - - - - -
15.50 SPT/DS 18 23 28 51 25 o
16.50 SPT/DS 23 30 35 65 29 10.3 72.7 111 6.0 29 NP NP - - - - - - - - - - - - -
18.00 uDbs . . . 4.6 19.1 51.6 24.8 24 NP NP 18.40 1.96 1.66 2.63 F 0.09 28 (§]V] 7.0 27.0 - - -
Hard, Yellowish, fine-grained
18.50 SPT/DS  |inorganic silt of low Plasticity with 19 24 29 53 25 -
sand and Gravel(ML)
19.50 SPT/DS 22 28 33 61 27 2.9 30.1 44.5 225 25 NP NP - - - - - - - - - - - - -
21.00 DS 0.5 76.8 14.7 8.0 23 NP NP 20.69 - - 2.72 F 0.00 30 - - - - - -
21.50 SPT/DS 25 32 40 72 30 o
22.50 SPT/DS 30 37 45 82 32 8.3 71.9 12.7 7.2 22 NP NP - - - - - - - - - - - - -
24.00 DS 0.1 74.6 18.4 6.9 27 NP NP 21.08 - - 2.67 F 0.06 30 - - - - - -
24.50 SPT/DS (50/5 cm) - - 100 37 o
Very Dense, Yellowish to Brownish,
25.50 SPT/DS X K ' 42 | (50/6 cm) - 100 36 4.2 72.9 14.6 8.3 26 NP NP - - - - - - - - - - - - -
fine-grained silty sand (SM)
27.00 DS 0.1 81.4 13.5 5.0 27 NP NP 16.29 - - 2.72 F 0.02 31 - - - - - -
27.50 SPT/DS 43 | (50/6 cm) - 100 35 =
28.50 SPT/DS 48 | (50/4cm) - 100 35 12.1 59.7 18.8 9.4 26 NP NP - - - - - - - - - - - - -
30.00 DS 8.3 71.8 13.7 6.2 24 NP NP 15.67 - - 2.63 F 0.04 30 - - - - - -
30.50 SPT/DS (50/4 cm) - | - | 100 | 34 =
Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow, UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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Grain Size Distribution Curve

Grain Size Distribution Curve Grain Size Distribution Curve
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-18A
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Direct Shear Test — BH-18A
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-18A
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INVESTIGATION WORK FOR PROPOSED EXTENSION
METRO CORRIDORS OF AQUA LINE FROM NOIDA SECTOR-142 TO BOTANICAL
GARDEN AND DEPOT STATION TO BORAKI MMTH (14.16 KM)

Stretch: Noida Sector-142 to Botanical Garden (1+000 km TO 2+000 km)

Chainage : 2+591 KM

Location :Lal. 28.551209, Long. 77.335667

SPTN
VALUE

LAYER DESCRIPTION

N=0

N=8

N=10

N=15

N=20

N=20

N=23

N=22

N=25

N=30

N=26

N=45

N=41

N=38

N=45

N=48

N=55

N=59

NAME OF WORK: GEOTECHNICAL
BH ID : BH-19
Groundwater Level : 14,20 M
DEPTH 5‘ SAMPLE
100 —

g x SPT/DS
200 ——]
s —

3 ubs

E SPT/IDS
s —

E X SPT/IDS
so0 —
pr—

= ubs

E SPT/DS
o0 ——

3 x SPT/IDS
a0 ——
200 —

E ubs

E SPT/DS
1000—]

E x SPTIDS
00—
12.00——]

E uDs

3 SPT/IDS
1200—]

E x SPTIDS
00—
1500—

5 uDs

3 SPTIDS
1000—

= x SPT/DS
00—
pe—

3 ubs

= SPTIDS
19.00—]

E x SPT/IDS
00—
20—

E uDs

E SPTIDS
Pr—

E x SPT/DS
n0——]
prrT—

E ubs

= SPTIDS
2500——]

E x SPTIDS
00—
27 00- E

E uDs

3 SPTIDS
00—

3 x SPT/IDS
|
Pr—

E ubs
wm SPT/IDS

N=66

TOP Soil: (0.00 + 0.750m)

Loose, Brownish to Yellowish, fine-grained silty
sand and Gravel (SM) (0.75 10 6.25m)

Medium Dense. Brownish to Grayish, fine-grained
silty sand and Gravel(SM) (6.25 to 11.25m)

Wery Stiff, Brownish, fine-grained inorganic silt of
low Plasticity with sand (ML) (11.25 to 17.25m)

Hard, Dark Brownish to Brownish, fine-grained
inarganic silt of low Plasticity with sand and Gravel
(ML) (17.25 to 22.00m)

Very Dense. Brownish to Grayish, fine-grained
silty sand and Gravel (SM) (22.00 to 30.00m)

LEGENDS

Sample Type
X Split Spoon Sampler

HI:I Shelby Tube (UDS)

General

W Groundwater Level
Soil

[ ] wenGraged Gravel @)
|:| Poorly Graded Gravel (GP)
I:I Silty Gravel (GM)

I:I Clayey Gravel (GC)
|:| ‘Well Graded Sand (SW)
D Poorly Graded Sand (SP)
[ ] siysand(sm

D Clayey Sand (SC)

Inorganic Sit of Low Compressibilty (ML)

Inorganic Silt of Intermediate Compressibility (MI)

- ic Silt of High Comp

(MH)

E Inorganic Clay of Low Compressibility (CL)

HM Inorganic Clay of Intermediate Compressibility (Cl)

ic Clay of High Ci

Peat (Pt)

Top Soil (TS)

(CH)

Organic Soil of Low Compressibility (OL)
Organic Soil of Intermediate Compressibility Ol)

‘Organic Soil of High Compressibility (OH)
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-19 Contractor:|Goma Engineering & Consultancy
Name of Work:|Noida Sector-142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender
No. NMRC/Civil/Geo. Inv./366/2025) Chainage [km]:[2+591 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|31-01-2026
Stretch:[Noida Sector-142 to Botanical Garden Elevation [m]:|195.80 End Date:|01-02-2026
Project Code:[158_R03_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:|15.10 Location:|Lat. 28.551209, Long. 77.335667
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
[ - — > - ol & & el
—_ a [] —_ [) —_ —_ S c > ~ — —_ — c
> > —_ 9 9 = £ x o £
£ e 125152 2| < S 2| 5|2 |82 3 s | 8 S| 8| 2|8 |82
< Q2 Descriptions o0 a = - k3] X X < X = E ° o g |2 e o ° » k5 o = B £ " x| T Y
-3 = c - c [ o < = — £ = £ O = v O o O O o =] = o c = [ T o ==
@ £ = 1] s 2 £ g ° - > S S - e X8 o ES c [ > o w c =T | 3
(] © © = o ] o © H = i) - o = 5| x € € = =~ o = - »n = = 9 £ g 9
@ S| =&l 8|e| & a . © 3 - s |z S@| Zwf g @ ° 2 o 3 |2 s 3
S| gl ol o| = g 8 8 5 @ Q 2 2 - S - H S o 2
2 2 = & o = < S é é e &
0.00 DS Top Soil 8.9 72.4 13.5 5.2 24 NP NP - - - - - - - - - - -
1.50 SPT/DS - - - 0 0 59 74.8 12.5 6.8 25 NP NP - - - - - - - - - - - - -
3.00 uDbsS 7.3 60.5 235 8.8 22 NP NP 12.85 1.86 1.65 2.64 F 0.05 20 uu 11.0 27.0 - - -
3.50 SPT/DS Loose, Brownish to Yellowish, fine- ) 4 4 s 5
. grained silty sand and Gravel(SM)
4.50 SPT/DS 3 5 5 10 10 6.0 62.4 21.2 10.4 27 NP NP - - - - - - - - - - - - -
6.00 uDbs 9.8 63.4 18.5 8.3 21 NP NP 14.50 1.84 1.61 2.62 F 0.02 23 (§]V] 11.0 27.0 - - -
6.50 SPT/DS 4 6 9 15 14 o
7. PT/D 4 11 2 1 7.1 2.7 21. 4 2 NP NP - - - - - - - - - - - - -
>0 SPT/DS Medium Dense, Brownish to Grayish, ° 0 8 6 g B :
9.00 uDS fine-grained silty sand and 6.7 70.5 16.0 6.9 28 NP NP 15.22 1.75 1.52 2.61 F 0.04 25 - - - - - -
Gravel(SM)
9.50 SPT/DS 5 9 11 20 17 =
10.50 SPT/DS 5 10 13 23 19 8.6 67.2 16.8 7.3 21 NP NP - - - - - - - - - - - - -
12.00 DS 2.8 32.1 41.4 23.8 25 NP NP 13.41 - - 2.68 F 0.02 26 - - - - - -
12.50 SPT/DS 4 9 13 22 17 =
13.50 spT/ps  |Very Stiff, Brownish, fine-grained 6 | 11| 14 | 25 | 18 2.9 333 | 463 | 175 23 NP NP - - - - - - - - - - - - -
inorganic silt of low Plasticity with
15.00 DS sand (ML) 1.0 21.9 54.7 22.3 28 NP NP 17.36 - - 2.60 F 0.02 28 - - - - - -
15.50 SPT/DS 7 13 17 30 18 =
16.50 SPT/DS 5 10 16 26 16 46 18.2 52.5 24.8 25 NP NP - - - - - - - - - - - - -
18.00 DS 49 294 46.9 18.8 24 NP NP 15.61 - - 2.76 F 0.09 27 - - - - - -
1850 SPT/DS Hard, Dark Brownish to Brownish, 8 16 29 45 22 )
19.50 SPT/DS fine-grained inorganic silt of low 7 19 21 40 20 1.7 27.6 43.1 27.6 23 NP NP - - - - - - - - - - - - -
Plasticity with sand and Gravel(ML)
21.00 DS 1.0 24.7 47.6 26.6 27 NP NP 14.44 - - 2.62 F 0.10 28 - - - - - -
21.50 SPT/DS 6 18 20 38 19 o
22.50 SPT/DS 8 16 29 45 21 11.6 63.6 16.4 8.4 23 NP NP - - - - - - - - - - - - -
24.00 DS 6.3 73.2 12.8 7.7 26 NP NP 15.73 - - 2.74 F 0.04 30 - - - - - -
24.50 SPT/DS 12 21 27 48 21 -
25.50 SPT/DS Very Dense, Brownish to Grayish, 11 24 31 55 23 12.7 61.9 25.4 0.0 24 NP NP - - - - - - - - - - - - -
27.00 DS fine-grained silty sand and 5.4 71.2 17.3 6.1 26 NP NP 17.66 - - 2.69 F 0.02 31 - - - - - -
Gravel(SM)
27.50 SPT/DS 17 25 34 59 24 o
28.50 SPT/DS 20 27 35 62 24 11.8 69.1 12.4 6.7 22 NP NP - - - - - - - - - - - - -
30.00 DS 10.1 64.7 16.2 9.0 24 NP NP 13.21 - - 2.76 F 0.05 31 - - - - - -
30.50 SPT/DS 22 | 30 | 36 | 66 | 25 °
Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow, UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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Grain Size Distribution Curve

Grain Size Distribution Curve
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Grain Size Distribution Curve
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

1.500

1.000

0.500

0.000

1.500

1.000

0.500

0.000

0.00

0.00

BH ID: BH-19
Depth:3m

¢ =0.050 kg/cm?
=20.0°

BH ID: BH-19
Depth:12 m

¢ =0.020 kg/cm?
=264

Direct Shear Test — BH-19

0.50 1.00 150
Normal Stress, o (kg/cm?)

Direct Shear Test — BH-19

050 1.00 150
Normal Stress, o (kg/cm?)

2.00

2.00

Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-19

1.500
BH ID: BH-19
Depth:6m
c=0.019 kg/cm?
$=23.0
1.000
0.500
0.000
0.00 0.50 1.00 150
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-19
1.500
BH ID: BH-19
Depth:15 m
¢ =0.020 kg/cm?
$=28.0°
1.000
0.500
s
0.000
0.00 0.50 1.00 150

Normal Stress, o (kg/cm?)

2.00

2.00

Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

GOMA ENGINEERING
AND CONSULTANCY

Direct Shear Test — BH-19
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-19
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Shear Stress, T (kg/cm?)

Direct Shear Test — BH-19

1.500

BH ID : BH-19

Depth:24 m

¢ =0.036 kg/cm?

$=30.0°
1.000

..
0.500
Pt
0.000
0.00 0.50 1.00 150

Normal Stress, o (kg/cm?)

2.00
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Direct Shear Test — BH-19
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Depth:27 m
¢ =0.020 kg/cm?
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.
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NAME OF WORK: GEOTECHNICAL INVESTIGATION WORK FOR PROPOSED EXTENSION
METRO CORRIDORS OF AQUA LINE FROM NOIDA SECTOR-142 TO BOTANICAL
GARDEN AND DEPOT STATION TO BORAKI MMTH (14.16 KM)
Stretch: Noida Sector-142 to Bolanical Garden (1+000 km TO 2+000 km)
BH ID : BH-19A Chainage : 2+420 KM
Groundwater Level : 13.20 M Location :Lat. 28.560782, Long. 77.33261
DEPTH 5 SAMPLE T LAYER DESCRIPTION LEGENDS
E TOP Solk: (0.00 + 0.750m)
—= Sample Type
100 — Loose to Medium Dense, Grayish, fine-grained
E silty sand and Gravel (SM) (0.75 to 7.00m) X Split Spoon Sampler
E x SPT/DS |N=8
2 — HI] Shelby Tube (UDS)
s — General
E uDs
= sPT/DS |N=12 W Groundwater Level
prep—
= Soil
E X SPT/DS |N=21 .
500 ——
E E Well Graded Gravel (GW)
600 — :I Poorly Graded Gravel (GP)
E uDs
E SPT/DS |N=26 l:l Silty Gravel (GM)
o0 —]
= Dense, Grayish to Brownish, fine-grained sity l:l Clayey Gravel (GC)
— sand (SM) (7.00 to 16.00m)
E N=31
N x SPTIDS l:l Well Graded Sand (SW)
— E Poorly Graded Sand (SP)
am —
E y ups E Silty Sand (SM)
E SPT/DS |N=34
1000——] |:| Clayey Sand (SC)
—f Inorganic Silt of Low Compressibility (ML)
E x SPT/DS |N=37
11.00—]
3 Inorganic Silt of Intermediate Compressibility (M1}
E s .
I - Silt of High p (MH)
E uDs
| ———
= Inorganic Clay of Low Compressibility (CL)
3 SPT/DS |N=39 -
e 3 mmm] Inorganic Clay of Intermediate Compressibility (Cl)
é x SPT/DS |N=43 Inorganic Clay of High Compressibility (CH)
1400—
é Organic Soil of Low Compressibility (OL)
e = uDs Organic Soil of Intermediate Compressibility Ol)
E SPT/DS | N=46 Organic Sail of High Compressibility (OH)
1600—]
E Very Dense. Brownish Grey, fine-grained silly sand
- (SM) (16.00 to 22.00m) Peal (P1)
E x spTips |N=52
17.00——]
E Top Soil (TS)
1800—=]
3 uDs
E sPT/DS | N=60
1900——]|
E N=68
B x SPT/DS
2100—2]
E uDs
3 SPT/DS |N=73
zw—
= Hard, Brownish, fine-grained inorganic silt of low
= Plasticity with sand (ML) (22.00 to 26.25m)
E x SPT/DS |N=77
20—
Pr—
3 ubs
= SPT/DS |N=84
2500——]
E x SPTIDS | N=90
00—
= Very Dense, Grayish, fine-grained silty sand (SM)
E (26.25 10 30.00m)
27 00. =
= ubs
E SPT/DS |N=100
00—
E x SPT/DS |N=100 | -
29.00——]
s000—=]
= ubs
v SPT/DS |N=100
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-19A Contractor:|Goma Engineering & Consultancy
Name of Work:|Noida Sector-142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender
No. NMRC/Civil/Geo. Inv./366/2025) Chainage [km]:|2+420 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|25-02-2026
Stretch:[Noida Sector-142 to Botanical Garden Elevation [m]:|201.20 End Date:|25-02-2026
Project Code:[158_R03_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:[13.20 Location:|Lat. 28.550782, Long. 77.33261
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
[ - - )y - o & & Ll
p— a [) —_ [ —_ —_— X c > "‘ — —_ — c
> > —_ e = £ x o £
£ 2 E1E|E5|52| ¢ | = 212 5|2 |gc|z~]| % S| 8 S| §| & |8 |[g5<
-‘g_ %_ Descriptions vy a = T ‘8' = X o S E £ T S g . 3 "¢ g o g 5 o = g < E x| 2 g
] € £ k7] H > L e ° = > =S 5 = o R | a1 832 © g = e g 5 s 2 =35 |8,
o © © = o o o H < = o - o = 5| =~ € € = - ) e - (7] e = 2 £ c 9
2 S| =8| 8|8 & & @ o 5 - s |3 R 7 ° 2 ° T | g S 3
= ~ - - = = = 7
o z g = @ o @ o < ) S ) o ]
- 2 (0] Q w -9
z P = = = s 2 S g g L
0.00 DS Top Soil 4.1 66.7 20.2 9.1 23 NP NP - - - - - - - - - - -
1.50 SPT/DS 3 3 5 8 11 7.0 69.0 16.7 7.3 25 NP NP - - - - - - - - - - - - -
3.00 ubs 6.1 63.4 20.8 9.7 28 NP NP 17.58 1.90 1.62 2.67 F 0.02 23 uu 12.0 24.0 - - -
3.50 SPT/DS Loose to Medium Dense, Grayish, 4 5 7 12 13 _
fine-grained silty sand and
4.50 SPT/DS Gravel(SM) 7 9 12 21 21 10.3 69.2 14.7 5.8 24 NP NP - - - - - - - - - - - - -
6.00 uDsS 6.9 67.2 17.7 8.2 21 NP NP 19.41 1.91 1.60 2.63 F 0.07 26 uu 9.0 26.0 - - -
6.50 SPT/DS 9 12 14 26 24 o
7.50 SPT/DS 13 15 16 31 28 9.8 64.2 18.8 7.2 21 NP NP - - - - - - - - - - - - -
9.00 DS 0.0 75.8 16.8 7.4 23 NP NP 20.13 - - 2.63 F 0.05 27 - - - - - -
9.50 SPT/DS 13 16 18 34 29 o
10.50 SPT/DS 14 18 19 37 30 5.0 70.3 16.7 8.1 24 NP NP - - - - - - - - - - - - -
Dense, Grayish to Brownish, fine-
12.00 DS . . 0.9 75.2 16.2 7.8 26 NP NP 18.90 - - 2.79 F 0.04 28 - - - - - -
grained silty sand (SM)
12.50 SPT/DS 15 18 21 39 29 o
13.50 SPT/DS 18 21 22 43 23 11.3 67.7 15.4 5.7 24 NP NP - - - - - - - - - - - - -
15.00 uDbs 5.2 69.0 17.0 8.8 23 NP NP 16.82 2.00 1.71 2.63 F 0.02 29 - - - - - -
15.50 SPT/DS 19 22 24 46 23 o
16.50 SPT/DS 21 25 27 52 25 8.4 64.7 17.4 9.5 25 NP NP - - - - - - - - - - - - -
18.00 DS 0.3 80.3 129 6.5 26 NP NP 13.42 - - 2.68 F 0.00 30 - - - - - -
18.50 SPT/DS Very Dense, Brownish Grey, fine- 25 29 31 60 27 -
19.50 SpT/ps  [grained silty sand (SM) 27 | 33| 35 | 68 | 29 5.1 687 | 169 9.3 28 NP NP - - ; - - - - - - - - - -
21.00 DS 0.4 79.2 13.3 7.1 26 NP NP 9.19 - - 2.69 F 0.05 30 - - - - - -
21.50 SPT/DS 29 35 38 73 30 =
22.50 SPT/DS 30 37 40 77 31 4.4 28.3 50.0 17.3 27 NP NP - - - - - - - - - - - - -
24.00 DS Hard, Brownish, fine-grained 0.0 777 | 158 6.5 29 NP NP | 2079 - - 2.79 F 0.11 28 - - - - - -
inorganic silt of low Plasticity with
24.50 SPT/DS  |sand (ML) 35 | 39 | 45 | 84 | 33 -
25.50 SPT/DS 36 42 48 90 34 2.0 25.3 52.9 19.8 26 NP NP - - - - - - - - - - - - -
27.00 DS 0.5 80.8 12.1 6.7 24 NP NP 18.53 - - 2.67 F 0.02 31 - - - - - -
27.50 SPT/DS 41  |(50/12¢cm - 100 36 =
Very Dense, Grayish, fine-grained
28.50 SPT/DS . 45 | (50/9 cm) - 100 36 8.8 64.0 17.9 9.3 23 NP NP - - - - - - - - - - - - -
silty sand (SM)
30.00 DS 0.0 79.3 13.7 7.0 22 NP NP 20.40 - - 2.76 F 0.05 31 - - - - - -
30.50 SPT/DS (50/13cm) - | - | 100 | 35 o

Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow, UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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Grain Size Distribution Curve Grain Size Distribution Curve Grain Size Distribution Curve
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-19A

1.500
BH ID: BH-19A
Depth:3m
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0500 |—— e
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Normal Stress, o (kg/cm?)
Direct Shear Test — BH-19A
1500
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Direct Shear Test — BH-19A
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1500
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Depth:15 m
¢ =0.020 kg/cm?
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Direct Shear Test — BH-19A

BH ID: BH-19A
Depth:9m

¢ =0.050 kg/cm?
$=26.7

0.50 1.00 150
Normal Stress, o (kg/cm?)

Direct Shear Test — BH-19A
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-19A
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o
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Direct Shear Test — BH-19A
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Direct Shear Test — BH-19A
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Direct Shear Test — BH-19A
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NAME OF WORK: GEOTECHNICAL INVESTIGATION WORK FOR PROPOSED EXTENSICN
METRO CORRIDORS OF AQUA LINE FROM NOIDA SECTOR-142 TO BOTANICAL
GARDEN AND DEPOT STATION TO BORAKI MMTH (14.16 KM)

Stretch: Noida Sector-142 to Botanical Garden (1+000 km TO 2+000 km)

BH ID : BH-20 Chainage : 2+541 KM
Groundwater Level : 13.20 M Location :Lat. 28.550972, Long. 77.334642
\ DEPTH IF: SAMPLE SPTH LAYER DESCRIPTION LEGENDS
o VALUE
! TOP Soil: (0.00 + 0.750m)
T Sample Type
100 ! Loose, Whitish, fine-grained silty sand (SM) (0.75
10 4.00m) x Split Spoon Sampler
x SPT/DS |N=0
20 | | Shelby Tube (UDS)
30— General
ubs
SPT/DS | N=9 ! Groundwater Level
400 — —
Medium Dense, Brownish, fine-grained silty sand
) (SM) (4.00 to 11.25m) Soil
sPT/DS |N=12
500 | |
| Well Graded Gravel (GW)
500 Poorly Graded Gravel (GP)
ups
SPT/DS |N=14 Silty Gravel (GM)
700
Clayey Gravel (GC)
| N=18
v x SETS ) Well Graded Sand (SW)
| Poorly Graded Sand (SP)
900 T -
Q uDs | Silty Sand (SM)
SPT/DS |N=23
10.00 Clayey Sand (SC)
N Inorganic Silt of Low Compressibility (ML)
x SPT/DS | N=26
11.00 ]
| 1 | | Inorganic Silt of Intermediate Compressibility (MI)
Very Sfr'f_. Bwish. fine-grained inorganic silt of P
e fow Elsicity witisend (ML) (11261013 20) Inorganic Silt of High Compressibility (MH)
uDs g .
| Inorganic Clay of Low Compressibility (CL|
Y serDs |N-=26 | s Y g v (ey
300 ]
: I Inorganic Clay of Intermediate Compressibility (C1)
- x sPT/DS |N=31 | | i Inorganic Clay of High Compressibility (CH)
i
Medium Dense, Gray Brownish, fine-grained silty Organic Soil of Low Compressibility (OL)
sand (SM) (14.25 to 17.25m) b=
- ups | Organic Soil of Intermediate Compressibility OI)
SPTDS | N=22 | organic Soil of High Compressibility (OH)
16.00 e =i
| Peat (P)
. x sPTDS (N=26 .
| | Top Soil (TS)
Hard, Brownish to Yellowish, fine-grained
inorganic silt of low Plasticity with sand (ML) (17.25
1800 10.23.25m)
ubns
|X sprps |N=37 |
18.00 1
| N=34 |
wilo x SPTIDS
20
ubs
SPT/DS |N=
200
x SPT/DS |N=42
300
Very Dense, Brownish, fine-grained silty sand (SM)
(23.25 10 27.5m)
2400
ubs
SPT/DS |N=44
2500
x SPT/DS | N=48
2600 T
00
ubs
SPT/DS | N=51
L2800 1
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-20 Contractor:|Goma Engineering & Consultancy
Name of Work:|Noida Sector-142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender
No. NMRC/Civil/Geo. Inv./366/2025) Chainage [km]:|2+541 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:[31-01-2026
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:|197.80 End Date:|01-02-2026
Project Code:[158_R03_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:(13.20 Location:|Lat. 28.550972, Long. 77.334642

SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
o ™ < oy - T [ & —
— aQ [3) —_ [) —_— — é‘ c > N — — — x c N
E S 2|22z = E|E| T2 |z_|_1| 2 § | s T | s| 3|5 |25
< o Descripti o = a v - X oy —_ = = = o s G - o © % =] X B e = S %
£ 2 escriptions o0 a = T 5 = X < S £ £ - S _ 2 e | 2 "¢ s o L, g o = t £ Ex |28
@ £ £ 1 S > E g -] - > =S 5 = N - ° 2 c e 2 S e » =s |9
o © © = o ] o © <€ = o - o e 5~ | x E £ = L ] b L n “ = 2 £ g £
@ S|l =18 58|E 5 & @ S 5 3 S | g SalZ=| 3 'z S 2 Y v | £ S 2
Slelsle|l=z] °® s | 8| %5 |8 |8 |° g 2| S| | &S |28
- 1 -_— ]
2 = - ” S | s & < &
0.00 DS Top Soil 6.0 68.1 18.5 7.4 21 NP NP - - - - - - - - - - - -
1.50 SPT/DS - - - 0 0 8.8 66.4 17.6 7.2 28 NP NP - - - - - - - - - - - - -
Loose, Whiteish, fine-grained silty
3.00 ubsS 5.2 77.4 12.3 5.1 24 NP NP 15.27 1.68 1.45 2.65 F 0.01 22 - - - - - -
sand (SM)
3.50 SPT/DS 3 4 5 9 10
4.50 SPT/DS 4 5 7 12 12 8.0 70.4 13.4 8.2 23 NP NP - - - - - - - - - - - - -
6.00 ubDsS 8.9 73.8 11.4 6.5 22 NP NP 13.50 1.86 1.64 - F 0.02 25 uu 9.0 28.0 - - -
6.50 SPT/DS 6 7 7 14 13
Medium Dense, Brownish, fine-
7.50 SPT/DS . . 6 8 10 18 16 4.4 72.6 15.5 7.3 26 NP NP - - - - - - - - - - - - -
grained silty sand (SM)
9.00 uDsS 9.7 67.2 149 8.3 29 NP NP 20.13 1.80 1.50 2.66 F 0.04 26 - - - - - -
9.50 SPT/DS 7 10 13 23 20
10.50 SPT/DS 5 11 15 26 21 7.8 69.8 16.5 6.0 25 NP NP - - - - - - - - - - - - -
12.00 DS 1.8 23.9 52.7 21.7 26 NP NP 18.90 - - 2.78 F 0.08 25 - - - - - -
Very Stiff, Brownish, fine-grained
12.50 SPT/DS inorganic silt of low Plasticity with 4 10 16 26 20
sand (ML)
13.50 SPT/DS 7 12 19 31 22 0.9 23.1 51.8 24.2 24 NP NP - - - - - - - - - - - - -
15.00 ubDsS 8.0 63.2 19.9 8.9 27 NP NP 17.69 1.89 1.61 - F 0.02 27 uu 12.0 26.0 - - -
15.50 SPT/DS Medium Dense, Gray Brownish, fine- s 10 B s 1s
: grained silty sand (SM)
16.50 SPT/DS 10 12 14 26 16 6.0 76.7 12.1 5.1 23 NP NP - - - - - - - - - - - - -
18.00 uDsS 3.7 26.2 46.0 24.1 28 NP NP 13.42 1.93 1.70 2.63 F 0.08 26 - - - - - -
18.50 SPT/DS 7 19 18 37 19
19.50 spT/ps  |Hard, Brownish to Yellowish, fine- 9 14 | 20| 38 | 18 3.0 253 47.6 24.1 24 NP NP . . ; . . . . . . . . . .
grained inorganic silt of low Plasticity
21.00 DS with sand (ML) 5.0 26.0 49.9 19.1 23 NP NP 9.19 - - 2.74 F 0.07 27 - - - - - -
21.50 SPT/DS 11 16 22 38 19
22.50 SPT/DS 13 18 24 42 20 0.0 30.6 44.8 24.6 26 NP NP - - - - - - - - - - - - -
24.00 DS 7.2 71.2 14.7 7.0 24 NP NP 20.79 - - 2.65 F 0.04 29 - - - - - -
24.50 SPT/DS 16 20 24 44 20
Very Dense, Brownish, fine-grained
25.50 SPT/DS . 18 22 26 48 21 10.8 60.8 18.8 9.6 24 NP NP - - - - - - - - - - - - -
silty sand (SM)
27.00 DS 6.5 69.2 16.9 7.4 23 NP NP 18.53 - - 2.76 F 0.01 30 - - - - - -
27.50 SPT/DS 20 | 24 | 27 | 51 | 22
Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow, UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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Grain Size Distribution Curve

Grain Size Distribution Curve
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Grain Size Distribution Curve
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-20
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BH ID: BH-20

Depth:3m

¢ =0.010 kg/cm?

$=215
1.000
0.500
0.000

0.00 0.50 1.00 150 2.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-20

1.500

BH ID: BH-20

Depth:12 m

¢ =0.080 kg/cm?

=25.0°
1.000

..... .
P
0500 | e
L
0.000
0.00 0.50 1.00 150 2.00

Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-20

1.500

BH ID: BH-20

Depth:15m

¢ =0.020 kg/cm?

=266
1.000

et ]
0500 | ..
0.000
0.00 0.50 1.00 150 2.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-20

1.500

BH ID: BH-20

Depth:30 m

¢ =0.004 kg/cm?

$=24.8°
1.000
0.500
0.000

0.00 050 1.00 150 2.00

Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)
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Direct Shear Test — BH-20

1.500
BH ID: BH-20
Depth:9m
¢ =0.040 kg/cm?
$=259°
1.000
.-®
0s00 . P
o
0.000
0.00 0.50 1.00 150
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-20
1.500
BH ID: BH-20
Depth:18 m
¢ =0.080 kg/cm?
b=26.4°
1.000
-2
e
0500 [ e
e
0.000
0.00 050 1.00 1.50

Normal Stress, o (kg/cm?)
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Shear Stress, T (kg/cm?)

1.500

1.000

0500

0.000

0.00

BH ID: BH-20
Depth:21m

¢ =0.070 kg/cm?
$=274°

Direct Shear Test — BH-20

0.50 1.00 150
Normal Stress, o (kg/cm?)

2.00

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-20

1.500
BH ID: BH-20
Depth:24 m
¢ =0.036 kg/cm?
¢ =285°
1.000
@
.v".. "
0500 | e
o
0.000
0.00 0.50 1.00 150 2.00

Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)
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Direct Shear Test — BH-20

1.500
BH ID: BH-20
Depth:27 m
¢ =0.010 kg/cm?
=300
1.000
..
L
0.500 WL o
P
0.000
0.00 0.50 1.00 150

Normal Stress, o (kg/cm?)

Report No: 158_SEC142 TO BOGA_RO

Revision: RV00

Page 937




GOMA ENGINEERING
AND CONSULTANCY

INVESTIGATION WORK FOR PROPOSED EXTENSION
METRO CORRIDORS OF AQUA LINE FROM NOIDA SECTOR-142 TO BOTANICAL
GARDEN AND DEPOT STATION TO BORAKI MMTH (14.16 KM)

Stretch: Noida Sector-142 to Bolanical Garden (1+000 km TO 2+000 km)

Chainage : 24514 KM

Location :Lat. 28.550137, Long. 77.333238

SPTN
VALUE

LAYER DESCRIPTION

N=7

N=g

TOP Soil: (0.00 + 0.750m)

Medium SHiff to Stff, Yellowish to Whitish,
fine-grained inorganic silt of low Plastcity with
sand (ML) (0.75 to 5.25m)

N=13

N=16

N=27

N=34

N=42

N=51

N=S6 |

N=54

N=60

N=79

N=100

N=100

N=100

N=100

N=100

N=100

NAME OF WORK: GEOTECHNICAL
BH ID : BH-20A
Groundwater Level : 13.90 M
DEPTH 5 SAMPLE
190 —

E x SPT/DS
200 —
N

3 ubs

= SPT/DS
00—

E X SPTIDS
s ——
60 —

= ups

E SPT/DS
rop—

E x SPTIDS
800 —
r—

E ubs

E SPT/DS
1000——]

E SPTIDS
10—
1200—

E ups

= SPT/DS
1300——]

E x SPTIDS
-
I—

3 uos

3 SPTIDS
1600—

E x SPT/DS
P—
1800—7

E uos

= SPTIDS
1200——
N x SPT/DS
Pr—

E uos

3 SPTIDS
zo—]

E x SPTIDS
Bo—]
rr—

3 ubs

= SPTIDS
2s00——]

E SPTIDS
pr—
27 00. =

E ups

E SPT/DS
2800——]

E x SPTIDS
mo—]
s—]

E ubs
e SPTIDS

Laose to Medium Dense, Yellowish o Brownish,
fine-grained silty sand (SM) (5.25 to 10.00m)

Dense, Brownish Gray, fine-grained silty sand
(SM) {10.00 to 13.00m)

Very Dense, Brownish, fine-grained silty sand (SM)
(13.00 to 17.25m)

Very Stff to Hard, Yellowish, fine-grained inorganic
silt of low Plasticily with sand and Gravel (ML)
(17.25 10 20.25m)

Very Dense, Brownish, fine-grained silty sand and
Gravel (SM) (20.25 to 30.00m)

LEGENDS

Sample Type
X Split Spoon Sampler

HI] Shelby Tube (UDS)

General

¥ Groundwater Level

Soil

D Well Graded Gravel (GW)
l:l Poorly Graded Gravel (GP)
I:l Silty Gravel (GM)
l:l Clayey Gravel (GC)

[ ] wen Gradea sana sw)
E Poorly Graded Sand (SP)
D Silty Sand (SM)

D Clayey Sand (SC)

Silt of Low C

(ML)

Inorganic Silt of Intermediate Compressibility (MI)

- Inorganic Silt of High Compressibility (MH)

_ Inorganic Clay of Low Compressibilfy (CL)

”ﬂ]:lm] Inorganic Clay of Intermediate Compressibility (Cl)

ic Clay of High Compi

Peat (Pt)

Top Soil (TS)

ibility (CH)
Organic Soil of Low Compressibility (OL)
Organic Soil of Intermediate Compressibility Ol)

Organic Soil of High Compressibility (OH)
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-20A Contractor:|Goma Engineering & Consultancy
Name of Work:|Noida Sector-142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender
No. NMRC/Civil/Geo. Inv./366/2025) Chainage [km]:|2+514 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|25-02-2026
Stretch:[Noida Sector-142 to Botanical Garden Elevation [m]:|198.30 End Date:|25-02-2026
Project Code:[158_R03_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:[13.90 Location:|Lat. 28.550137, Long. 77.333238
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
3 i — ) - — & S —
= Qo Qv — 4 —_ —_ X c > ~ — — . c
> > —_ e = £ x o £
£ e S 22|52 | < Sl 2 5|2 |2=|l2e]| 3 s | s S| 5| & |8 |53
. . — o0 - ) - -
-‘g_ 2 Descriptions o a s o g .é. X o S E £ S S _ g e | 2 "e g ° g 2 © = k3] £ E 5| = 2
] € £ k7] H > L e ° = > =S 5 = o R | a1 832 © g = e g o s 2 =35 |8,
(a] © © = o ] o T = = ) S %) 2 5| =~ € 13 = - o = (= 7} u— = 2 £ c o
4 S| =8| 58| & a » © 3 = e | 2 R 3 o 2 ° T |5 S 2
- ~ -~ - B4 9 9 n
(o) 2 g 8 7] o o Q < Ty 5] Ty o (L]
- 2 (0] Q w -9
z z - e 2 | = i S g g a i
0.00 DS Top Soil 5.2 24.0 47.1 23.8 22 NP NP - - - - - - - - - -
1.50 SPT/DS 2 3 3 6 8 4.2 29.4 45.1 213 26 NP NP - - - - - - - - - - - -
3.00 ups  |Medium Stiff to Stiff, Yellowish to 03 523 | 320 | 154 24 NP Npo| 1625 | 168 | 145 | 269 F 0.07 21 - - - - - -
Whiteish, fine-grained inorganic silt
3.50 SPT/DS  |of low Plasticity with sand (ML) 2 3 4 7 8 -
4.50 SPT/DS 3 4 5 9 9 5.0 21.8 46.5 26.8 28 NP NP - - - - - - - - - - - -
6.00 uDsS 8.4 63.4 19.9 8.4 22 NP NP 21.40 1.85 1.52 2.63 F 0.02 23 uu 8.0 27.0 - - -
6.50 SPT/DS 4 6 7 13 12 o
7.50 SPT/DS Medium Dense, Brownish, fine- 4 7 9 16 15 3.9 65.4 19.2 11.6 26 NP NP
. grained silty sand and Gravel (SM) . i . y ) _ ) _ _ _ _ ) _ ] _ _
9.00 ubs 1.6 54.8 30.1 13.5 24 NP NP 24.45 1.81 1.45 2.68 F 0.03 25 - - - - - -
9.50 SPT/DS 9 11 16 27 23 o
10.50 SPT/DS 11 15 19 34 28 9.2 72.5 11.7 6.6 26 NP NP - - - - - - - - - - - -
Dense, Brownish Grey, fine-grained
12.00 uDbsS . 5.0 62.0 24.0 9.1 29 NP NP 19.53 1.87 1.56 2.70 F 0.05 27 uu 13.0 23.0 - - -
silty sand (SM)
12.50 SPT/DS 15 18 24 42 32 o
13.50 SPT/DS 17 23 28 51 37 0.0 77.1 15.9 7.0 22 NP NP - - - - - - - - - - - -
15.00 DS Very Dense, Brownish, fine-grained 9.5 62.7 203 7.5 21 NP NP 15.92 - - 2.70 F 0.02 29 - - - - - -
15.50 spT/ps  |silty sand (SM) 20 | 25| 31| 56| 27 -
16.50 SPT/DS 22 28 34 62 28 8.0 71.0 14.2 6.8 23 NP NP - - - - - - - - - - - -
18.00 DS 0.0 78.0 14.3 7.7 29 NP NP 18.87 - - 2.61 F 0.10 27 - - - - - -
Very Stiff to Hard,Yellowish, fine-
18.50 SPT/DS  |grained inorganic silt of low Plasticity] 20 24 30 54 25 =
with sand and Gravel (ML)
19.50 SPT/DS 24 23 37 60 27 2.1 28.1 48.8 21.0 24 NP NP - - - - - - - - - - - -
21.00 DS 0.3 73.9 18.0 7.8 23 NP NP 31.36 - - 2.72 F 0.02 30 - - - - - -
21.50 SPT/DS 30 37 42 79 32 =
22.50 SPT/DS 36 |(s0/9cm) - 100 38 5.6 73.1 15.8 5.5 25 NP NP - - - - - - - - - - - -
24.00 DS 0.2 75.9 16.1 7.8 29 NP NP 18.38 - - 2.66 F 0.05 30 - - - - - -
24.50 SPT/DS 40 | (50/6 cm) - 100 37 =
25.50 SPT/DS Very Dense, Brownish, fine-grained (50/6 cm) 100 37 5.9 72.0 15.1 6.9 28 NP NP
: silty sand and Gravel (SM) o ) - : . : : ) - ) ) - - ) - - ) - -
27.00 DS 0.0 77.1 16.8 6.2 27 NP NP 16.43 - - 2.76 F 0.01 31 - - - - - -
27.50 SPT/DS 48 | (50/7 cm) - 100 36 =
28.50 SPT/DS 42 | (50/3 cm) - 100 35 8.4 67.2 15.5 89 26 NP NP - - - - - - - - - - - -
30.00 DS 0.0 77.0 13.6 9.3 23 NP NP 15.20 - - 2.69 F 0.00 32 - - - - - -
30.50 SPT/DS (50/4 cm) - | - | 100 | 34 o
Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow, UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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Grain Size Distribution Curve

Grain Size Distribution Curve

GOMA ENGINEERING
AND CONSULTANCY

Grain Size Distribution Curve

100 100 100
—e—BH-20A_0.00m —e—BH20A_10.50m —e—BH-204_21.00m
—e—BH-20A_1.50m —e— BH-20A_12.00m —e—BH-20A 22.50m
90 | —s—BH204_2.00m 90 | —e—BH20A-13.50m 90 | —e—BH-20A-24.00m
BH-20A_4.50m BH-20A_15.00m BH-20A_25.50m
—@— BH-20A_6.00m —&—BH-20A_16.50m —e—BH-20A_27.00m
80 I —e—r20a 7.50m 80 |~ —e—8r20a_18.00m 80 | —e—pH20A 28.50m
—e—BH-204_9.00m —e—5H-204_19.50m —e—BH-20A_30.00m
70 70 70
g 0 ¥ 60 x €0
S 5o T 5o L 50
c c <
3 ] 3
@ H] o
& 40 o 40 & 40
30 / 30 30
20 20 20
10 10 10
0 0 o
0.0001 0.001 001 0.1 1 10 0.0001 0.001 0.01 0.1 1 10 0.0001 0.001 0.01 0.1 1 10
Particle Size (mm) Particle Size (mm) Particle Size (mm)
MOHR Circle Plot MOHR Circle Plot
250 350
BH-20A| 6.00m BH-20A_12.00m
Cohesion (c) = 8.0kPa Cohesion (c) = 12.0kPa
Angle of Internal Friction (¢) = 27° 300 Angle of internat-Friction () =23
200
—— 50,000 ——50.000
——100.000 280 100,000
i <
§ ———150.000 =] —150.000
=) 150 Failure Envelope = 200 Failure Envelop
2 2
& — o
& \ 2 150
g 100 g
@ 7
T
\ 100
\ —
50
\ 50
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

1.500

1.000

0.500

0.000

0.00

1500

1.000

0.500

0.000

0.00

BH ID : BH-20A
Depth:3m

¢ =0.070 kg/cm?
b=210°

BH ID: BH-20A
Depth:12 m

¢ =0.050 kg/cm?
$=27.0°

Direct Shear Test — BH-20A

0.50 1.00 150
Normal Stress, o (kg/cm?)

Direct Shear Test — BH-20A

0.50 1.00 150
Normal Stress, o (kg/cm?)

2.00

2.00

Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-20A

1.500

BH ID : BH-20A

Depth:6m

¢=0.017 kg/cm?

$=23.0
1.000
0.500
0.000

0.00 0.50 1.00 150
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-20A

1.500

BH ID: BH-20A

Depth:15 m

¢ =0.020 kg/cm?

$=29.3°
1.000

.0
0.500
e
0.000
0.00 0.50 1.00 150

Normal Stress, o (kg/cm?)

2.00

2.00

Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

GOMA ENGINEERING
AND CONSULTANCY

Direct Shear Test — BH-20A

1.500
BH ID: BH-20A
Depth:9m
¢ =0.030 kg/cm?
¢ =250
1.000
0.500
0.000
0.00 0.50 1.00 150
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-20A
1.500
BH ID: BH-20A
Depth:18 m
¢ =0.097 kg/cm?
$=265°
1.000
0.500
0.000
0.00 050 1.00 1.50

Normal Stress, o (kg/cm?)
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

1.500

1.000

0500

0.000

0.00

1.500

1.000

0.500

0.000

0.00

BH ID: BH-20A
Depth:21m

¢ =0.020 kg/cm?
$=30.0°

BH ID: BH-20A
Depth:30 m

¢ =-0.030 kg/cm?
b=320

Direct Shear Test — BH-20A

0.50 1.00 1.50
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-20A
..
0.50 1.00 1.50

Normal Stress, o (kg/cm?)

2.00

2.00

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-20A

1.500
BH ID : BH-20A
Depth:24 m
¢ =0.050 kg/cm?
$=30.0°
1.000
0.500
s
0.000
0.00 0.50 1.00 150

Normal Stress, o (kg/cm?)

2.00

Shear Stress, T (kg/cm?)
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Direct Shear Test — BH-20A

1.500
BH ID: BH-20A
Depth:27 m
¢ =0.010 kg/cm?
$=310°
1.000
0.500
0.000
0.00 0.50 1.00 150

Normal Stress, o (kg/cm?)
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C.4. Zone 4: CH: 2+515 km to 3+515 km (BH-21 to BH-30)

BHID : BH-21

DEPTH _i_ m

SPTDS

% SPTIDS

ups

SPTIDS

SPTIDS

ups
SPTIDS

SPTIDS

SPTIDS

SPTIDS

ups

SPTIDS

SPTIDS

SPTIDS

SPTIDS

SPTIDS

SPTIDS

Groundwater Level * - 14 50M

N=T

N=g

N=11

N=13

N=15

N=20

N=23

N=28

N=33

N=5T

N=35

N=41

N=83

N=100

N=100

N=100

N=100

N=100

N=100

MMTH (1

Stretch: Noida Sector-142 1o Botanical Garden (2+000 km TO 3+000 km)

Chainage : 2+605 KM

Location : Lat. 28.549567, Long. 77.333912

LAYER DESCRIFTION

605 |
| TOP Soi: (0.00 + 0.750m)
|
{

1

| Loose , Brownish, fine-grained silty sand (SM)
(0.75 10 4.00m)
Medium Dense , o

Grayish to Brownish Gray ,
fine-grained silty sand (SM) (4.00 to 13.00m)

Dense to Very Dense,

Grayish, to Brownish,
fine-grained sity sand (SM) (13.00 1o 17.25m)

Hard, Reddish Brown to Brownish, fine-grained
of low ticity with sand and

inorganic silt Plasticity
Gravel(ML) (17.25 10 26.25m)

Very Dense, Brownish, fine-grained sitty sand and

Gravel (SM) (26.25 to 30.00m)

LEGENDS

Sample Type

x Split Spoon Sampler

Shelby Tube (UDS)

General

¥ Groundwater Level

Soil
Well Graded Gravel (GW)
Poorly Graded Gravel (GP)
Silty Gravel (GM)
Clayey Gravel (GC)
Well Graded Sand (SW)
Poorly Graded Sand (SP)
Silty Sand (SM)
Clayey Sand (SC)

Inorganic Silt of Low Compressibility (ML)

GOMA ENGINEERING
AND CONSULTANCY

Inorganic Silt of Intermediate Compressibility (MI)

Inorganic Silt of High Compressibility (MH)

Inorganic Clay of Low Compressibility (CL)

Inorganic Clay of Intermediate Compressibility (C1)

Incrganic Clay of High Compressibility (CH)
Organic Soil of Low Compressibility (OL)
] Organic Soil of Intermediate Compressibility Ol)
] Organic Soil of High Compressibility (OH)
Peat (P1)

Top Soil (TS)
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Project

Borehole Details

Drilling Details

Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from

BH ID:|BH-21

Contractor:

Goma Engineering & Consultancy

Name of Work:|Noida Sector-142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender
No. NMRC/Civil/Geo. Inv./366/2025) Chainage [km]:|2+605 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|29-01-2026
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:|199.5 End Date:|29-01-2026
Project Code:[158_R4_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:[14.50 Location:|Lat. 28.549567, Long. 77.333912

SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
o ° < Iy - T~ & - o
= <3 [ — [ —_ —_ X c > ~ — — e c N
> > —_ e = £ x o £
£ s sl 25|82 | < Sl 2 5|2 |2-|l2e]| 3 S| 8 £l 8| 8|8 |53
T —_ s 2 = 2 2
-é %_ Descriptions o0 s = e ‘g .é. X o) X ‘E’ T b S . o I g © g ke ° = B £ § 5|2 g
o £ £l 8| 5| S| ¢ g o = > 5 b= = | e R[82|18L] ¢ g - & g s = w 23|79
o © © = o o o F c = o - %) Fo 5= | = € € = [ o e - i — = o c e ¢
@ S| =8| 88| & a o © 3 7 s | 8 S 2| a3 2 ° 2 ° T | £ s 2
=lglg|s|=|"° s | & | % |8 [27]|° g 2% §| % | 2|8 |8
- 4 - @
z z - & z | = - S < < -
0.00 DS Top Soil 8.0 62.4 21.9 79 23 NP NP - - - - - - - - - - -
1.50 SPT/DS 3 3 4 7 10 0.5 61.2 27.2 11.1 26 NP NP - - - - - - - - - - - - -
Loose, Brownish, fine-grained silty
3.00 ubs 7.1 61.9 21.7 9.3 29 NP NP 24.23 1.87 1.51 2.62 F 0.01 22 uu 14.0 25.0 - - -
sand (SM)
3.50 SPT/DS 3 4 5 9 10 =
4.50 SPT/DS 4 5 6 11 11 0.1 34.4 48.0 17.4 25 NP NP - - - - - - - - - - - - -
6.00 ubs 5.2 67.3 19.3 8.3 21 NP NP 29.04 1.78 1.38 2.77 F 0.02 24 - - - - - -
6.50 SPT/DS 5 6 7 13 12 =
7.50 SPT/DS 5 7 8 15 14 0.3 79.9 13.9 579 27 NP NP - - - - - - - - - - - - -
Medium Dense, Grayish to Brownish
9.00 ubs X . . 5.9 64.4 29.7 0.0 22 NP NP 17.56 1.87 1.59 2.61 F 0.02 25 uu 8.0 28.0 - - -
Gray, fine-grained silty sand (SM)
9.50 SPT/DS 7 9 11 20 17 =
10.50 SPT/DS 8 10 13 23 19 2.5 56.8 27.4 13.4 28 NP NP - - - - - - - - - - - - -
12.00 DS 0.0 57.1 28.2 14.6 26 NP NP 21.75 - - 2.66 F 0.04 28 - - - - - -
12.50 SPT/DS 10 13 15 28 21 =
13.50 SPT/DS 11 14 19 33 24 0.0 77.6 14.3 8.1 24 NP NP - - - - - - - - - - - - -
15.00 DS Dense to Very Dense, Grayish, to 0.0 66.6 233 10.2 23 NP NP 19.97 - - 2.66 F 0.08 27 - - - - - -
Brownish, fine-grained silty sand
15.50 SPT/DS (sMm) 20 24 29 53 25 =
16.50 SPT/DS 22 26 31 57 26 6.4 59.0 25.2 9.4 26 NP NP - - - - - - - - - - - - -
18.00 ubs 3.9 2.2 67.4 26.5 28 NP NP 23.56 1.92 1.56 2.80 F 0.04 29 - - - - - -
18.50 SPT/DS 12 15 20 35 19 =
19.50 SPT/DS 14 17 24 41 20 13.3 1.3 55.8 29.7 26 NP NP - - - - - - - - - - - - -
21.00 DS Hard, Reddish Brown to Brownish, 35.8 16.2 325 15.5 27 NP NP 22.69 - - 2.63 F 0.05 30 - - - - - -
21.50 SPT/DS |[fine-grained inorganic silt of low 32 38 45 83 33 =
Plasticity with sand and Gravel(ML)
22.50 SPT/DS 37 45 |(s0/20ecm) 100 37 24.6 19.1 40.6 15.7 22 NP NP - - - - - - - - - - - - -
24.00 DS 0.0 68.4 225 9.1 29 NP NP 15.28 - - 2.67 F 0.02 31 - - - - - -
24.50 SPT/DS 40 45 | (s0/5cm)l 100 37 =
25.50 SPT/DS 45 | (50/4 cm) - 100 36 1.0 14.2 60.2 24.6 27 NP NP - - - - - - - - - - - - -
27.00 DS 0.4 67.8 21.2 10.5 26 NP NP 13.83 - - 2.69 F 0.03 33 - - - - - -
27.50 SPT/DS 49 |(s0/7em)| - 100 35 =
28.50 SPT/DS very Dense, Brownish, fine-grained 48 | (50/5cm) 100 35 0.8 71.3 18.1 9.8 25 NP NP
cm - - - - - - - - - - - - - -
) silty sand and Gravel (SM) | : : :
30.00 DS 0.1 62.1 25.8 12.0 24 NP NP 19.99 - - 2.64 F 0.00 34 - - - - - -
30.50 SPT/DS 50 |(50/4cm) - | 100 | 34 o

Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow,

UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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Grain Size Distribution Curve

Grain Size Distribution Curve

GOMA ENGINEERING
AND CONSULTANCY

Grain Size Distribution Curve

B 100 100
—e—BH-21 0.00m 1 —e—BH-21_10.50m —e—BH21 21.00m
—e—BH-21_150m —e—BH21 12.00m —e—BH-21_22.50m
90 | —e—BH21 200m 90 | —e—BH-2113.50m 90 |——e—BH-2124:00m
BH-21_450m BH-21_15.00m BH-21_25.50m
—e—BH-21_6.00m —&—BH-21_16.50m —e— BH-21_27.00m
80 | e—Bn21 7.50m 80 —e—BH21_18.00m 80 —e— BH-21 28.50m
—e—BH-21 2.00m —e—BH-21 19.50m —e—BH21_30.00m
70 70 70
60 § 60 § 60
g 8 g
L 50 i 50 o 50
& & 1w & w0
30 30 30
20 20 20
10 10 10
0 0 0
0.0001 0.001 0.01 0.1 1 10 0.0001 0.001 0.01 0.1 1 10 0.0001 0.001 001 0.1 1 10
Particle Size (mm) Particle Size (mm) Particle Size (mm)
MOHR Circle Plot MOHR Circle Plot
250 350
BH-21_3.00m L BH-21_9.00m
Cohesion (c) = 14.0kPa Cohesion (c) = 8.0kPa
Angle of Internal Friction (¢) = 25° 300 Angle of internal Friction {p)=28°
200
——50.000 ——50.000
= ——100.000 280 ———=100.000
£ 150,000 £ ——150.000
S 160 Failure Envelope iZ 200 Failure Envel
@ = 2
= T \ 5
z - N Z 150
£ 100 - f:; L
v ’ \ -
L
100 —
,__7( N p—
50 P < : \
50 =
» \
0 0
0 50 100 150 200 250 300 350 400 450 500 50 100 150 200 250 300 350 400 450 500
Normal Stress (o) (kPa) Normal Stress (o) (kPa)
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-21

1.500
BHID: BH-21
Depth:3m
¢ =0.010 kg/cm?
=215
1.000
0.500
0.000
0.00 0.50 1.00 150
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-21
1.500
BHID: BH-21
Depth:12 m
¢ =0.035 kg/cm?
=275
1.000
0.500
o
0.000
0.00 0.50 1.00 150

Normal Stress, o (kg/cm?)

2.00

Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-21

1.500

BH ID: BH-21

Depth:6m

¢=0.017 kg/cm?

$=242°
1.000

.9
0500 | e
..... o
o
0.000
0.00 0.50 1.00 150 2.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-21

1.500

BH ID: BH-21

Depth:15 m

¢ =0.078 kg/cm?

=265
1.000
0.500
0.000

0.00 0.50 1.00 150 2.00

Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)
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Direct Shear Test — BH-21

1.500
BH ID: BH-21
Depth:9m
¢ =0.024 kg/cm?
$=252°
1.000
0.500
0.000
0.00 0.50 1.00 150
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-21
1.500
BH ID: BH-21
Depth:18 m
€=0.041 kg/cm?
¢ =285
1.000
0.500
0.000
0.00 0.50 1.00 1.50

Normal Stress, o (kg/cm?)
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Shear Stress, T (kg/cm?)

Shear Stress, t (kg/cm?)

Direct Shear Test — BH-21

1.500
BHID: BH-21
Depth:21m
c=0.049 kg/cm?
$=30.4°
1.000
0.500
0.000
0.00 0.50 1.00 150 2.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-21
1.500
BHID: BH-21
Depth:30 m
¢ =0.000 kg/cm?
$ =343
1.000 -
0.500
0.000
0.00 0.50 1.00 150 2.00

Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)

1.500

1.000

0.500

0.000

Direct Shear Test — BH-21

BH ID: BH-21
Depth:24 m

¢ =0.020 kg/cm?
$=30.9°

0.50 1.00 1.50 2.00
Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)
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Direct Shear Test — BH-21

1.500
BH ID: BH-21
Depth:27 m
¢ =0.030 kg/cm?
$=33.0°
1.000
0.500
o«
0.000
0.00 0.50 1.00 150

Normal Stress, o (kg/cm?)
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EOTECHNICAL INVESTIGATION WORK FOR PROPOSED EXTENSION
S OF AQUA LINE FROM NOIDA SECTOR-142 TO BOTANICAL
0T STATION TO BORAKI MMTH (14.16 KM)
Stretch: Noida Sector-142 to Botanical Garden (2+000 km TO 3+000 km)
BHID : BH-22 Chainage : 24719 KM
Groundwater Level : - 15.20M Location - Lat. 28.54886 Long. 77.334756
DEPTH § SAMPLE m{,‘l LAYER DESCRIPTION
£ TOP Soil: (0.00 + 0.750m)
100 Loose, Grayish, fine-grained silty sand(SM) (0.75
o 4.00m)
x SPTIDS N=8
200
300
ubs
SPTIDS N=9
4w i
Medium Dense to Dense, Grayish to Brownish,
— fine-grained silty sand(SM) (4.00 to 14.25m)
‘|| sPTDS N=10
a0 N
600 hr
ubs
SPT/IDS N=19
700
x SPTIDS N=20
a0
000 i
ubs
SPT/DS N=24
1000
x SPTDS N=30
T
200 |
ubs
SPT/IDS N=31
1m0
x SPTIDS N=36
0
Very Stiff to Hard, Brownish, fine-grained inorganic
silt of low Plasticity with sand and Gravel (ML)
! (14.25 10 23.25m)
ubs
SPT/DS N=26
x SPTIDS N=34 |
ubs
SPTDS N=38 |
x SPTIDS | N=d5 |
ubs
SPT/IDS |N=54 |
x SPTIDS | N=58
Very Dense, Grey Brownish, fine-grained silty
sand(SM) (23.25 to 26.25m)
ubs
SPTIDS N=83
x SPT/IDS N=89
Hard, Brownish, fine-grained inorganic sill of low
Plasticity with sand and Gravel (ML) (26.25 to
30.00m)
ubs
SPT/IDS N=100
x SPTIDS N=100
ubs
SPT/DS N=100

LEGENDS

Sample Type
x Split Spoon Sampler

Shelby Tube (UDS)

General

¥ Groundwater Level

Soil

Well Graded Gravel (GW)

Poorly Graded Gravel (GP)

Silty Gravel (GM)

Clayey Gravel (GC)

Well Graded Sand (SW)

Poorly Graded Sand (SP)

Silty Sand (SM)

Clayey Sand (SC)

Inorganic Silt of Low Compressibility (ML)

Inorganic Silt of Intermediate Compressibility (MI)

ic Silt of High C ibility (MH)

Inorganic Clay of Low Compressibility (CL)

ganic Clay of jate Compressibilty (CI)

Clay of High C ity (CH)
Organic Soil of Low Compressibility (OL)
Organic Soil of Intermediate Compressibility Ol)
|____ -: Organic Soil of High Compressibility (OH)
Peat (Pt)

1 Top Soil (TS)
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-22 Contractor:|Goma Engineering & Consultancy
Name of Work:|Noida Sector-142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender
No. NMRC/Civil/Geo. Inv./366/2025) Chainage [km]:|2+719 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|27-01-2026
Stretch:[Noida Sector-142 to Botanical Garden Elevation [m]:|197.7 End Date:[28-01-2026
Project Code:|158_R4_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:[15.20 Location:|Lat. 28.54886 Long. 77.334756
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
] - _ Iy - ‘o [ - T
—_ Qo []) —_— [7] —_— —_— xX c > N — —_— — c N
> > — Q = x o
£l ¢ AHHEIHE e 2121 5|2 |22 3 S| & g 8| &8 (53
. —_ sy =2 5 = L
£ | 32 Descrlptions 2| &2 2|8l 2|8 || & 8| |2 |8 |2%|28%| & | | 2|28 |e|S|2| 2 |8s|22
@ £ £ k7 5 > £ g © - > =S S - o X | &2 g2 o S c s S =] o & =T | g
(=] © © = o o o © H = o - Q 2 5| x € £ = - o = - 7] 4= = 9 £ e 2
o S| =18l 5|L| & a e o 3 Z s |2 R B 2 o 2 S T | £ S 3
s g ;’, -OQ = =3 © 2 ] 4] a 3 £ % 8 %’n u;, 8 § o
z z - o & S < S g g & 5
0.00 DS Top Soil 6.9 73.3 13.1 6.7 25 NP NP - - - - - - - - - - - -
1.50 SPT/DS 3 4 4 8 11 0.1 51.7 32.4 15.8 26 NP NP - - - - - - - - - - - - -
Loose, Grayish, fine-grained silty
3.00 uDbsS 7.3 67.7 16.9 8.1 24 NP NP 8.19 1.72 1.59 2.78 F 0.01 22 - - - - - -
sand(SM)
3.50 SPT/DS 3 4 5 9 10 o
4.50 SPT/DS 4 5 5 10 10 5.2 67.0 18.1 9.7 28 NP NP - - - - - - - - - - - - -
6.00 uDsS 9.7 65.7 16.1 8.5 26 NP NP 17.20 1.9 1.63 2.66 F 0.02 24 uu 13.0 24.0 - - -
6.50 SPT/DS 7 9 10 19 18 =
7.50 SPT/DS 8 9 11 20 18 7.3 715 15.4 5.8 29 NP NP - - - - - - - - - - - - -
9.00 DS Medium Dense to Dense, Grayish to 0.0 643 | 235 12.2 24 NP NP 18.24 - - 2.62 F 0.03 26 - - - - - -
Brownish, fine-grained silty
9.50 SPT/DS  |sand(sm) 9 11 | 13| 24 | 20 -
10.50 SPT/DS 11 14 16 30 25 7.8 68.9 15.6 7.7 26 NP NP - - - - - - - - - - - - -
12.00 DS 0.0 69.0 21.7 9.2 26 NP NP 21.90 - - 2.71 F 0.04 28 - - - - - -
12.50 SPT/DS 12 14 17 31 23 =
13.50 SPT/DS 13 17 19 36 26 4.1 66.4 21.0 8.5 21 NP 0.00 - - - - - - - - - - - - -
15.00 DS 4.5 5.2 62.7 27.6 26 NP NP 25.67 - - 2.74 F 0.06 27 - - - - - -
15.50 SPT/DS 10 12 14 26 16 2
16.50 SPT/DS 12 15 19 34 19 0.9 25.9 50.7 224 22 NP NP - - - - - - - - - - - - -
18.00 uDbsS Very stiff to Hard, Brownish, fine- 0.9 28.9 50.2 20.0 25 NP NP 24.37 1.9 1.52 2.67 F 0.11 26 uu 12.0 27.0 - - -
18.50 SPT/DS |grained inorganic silt of low Plasticity| 14 17 21 38 19 o
with sand and Gravel (ML)
19.50 SPT/DS 16 20 25 45 21 1.8 22.0 49.5 26.6 26 0 NP - - - - - - - - - - - - -
21.00 DS 22.0 7.8 46.4 23.8 27 NP NP 26.46 - - 2.79 F 0.07 28 - - - - - -
21.50 SPT/DS 21 24 30 54 24 o
22.50 SPT/DS 23 27 31 58 25 1.9 25.2 53.2 19.7 26 NP NP - - - - - - - - - - - - -
24.00 DS 0.4 62.1 26.6 10.9 22 NP NP 20.36 - - 2.70 F 0.06 30 - - - - - -
24.50 SPT/DS Very Dense, Grey Brownish, fine- 32 38 45 83 31
. grained silty sand(SM)
25.50 SPT/DS 35 41 48 89 33 4.6 65.4 21.9 8.1 23 NP NP - - - - - - - - - - - - -
27.00 DS 0.0 46.5 353 18.3 24 NP NP 21.61 - - 2.73 F 0.12 29 - - - - - -
27.50 SPT/DS 50 | (50/4cm) - 100 35 o
/ Hard, Brownish, fine-grained o
28.50 SPT/DS |inorganic silt of low Plasticity with 50 |(50/3cm) - 100 34 3.0 26.7 47.9 223 27 NP NP - - - - - - - - - - - - -
sand and Gravel (ML)
30.00 DS 0.0 66.0 21.7 12.3 21 NP NP 19.51 - - 2.73 F 0.05 30 - - - - - -
30.50 SPT/DS 49 | (s0/2 cm)l - | 100 | 33 -

Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow, UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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Percent Finer (%)

Grain Size Distribution Curve

Grain Size Distribution Curve
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-22

1.500
BH ID: BH-22
Depth:3m
¢=0.012 kg/cm?
$=217
1.000
0.500
0.000
0.00 0.50 1.00 150
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-22
1.500
BH ID: BH-22
Depth:12 m
¢ =0.035 kg/cm?
=275
1.000
0.500
0.000
0.00 0.50 1.00 150

Normal Stress, o (kg/cm?)

2.00

2.00

Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-22

1.500

BH ID: BH-22

Depth:6m

¢=0.016 kg/cm?

b =24.0°
1.000
0.500

o
0.000
0.00 0.50 1.00 150 2.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-22

1.500

BH ID: BH-22

Depth:15 m

¢ =0.058 kg/cm?

b=27.0°
1.000

..
0.500
0.000
0.00 0.50 1.00 150 2.00

Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

GOMA ENGINEERING
AND CONSULTANCY

Direct Shear Test — BH-22

1.500

BH ID: BH-22

Depth:9m

¢ =0.028 kg/cm?

¢ =259
1.000
0.500
0.000

0.00 0.50 1.00 150
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-22

1.500

BH ID: BH-22

Depth:18 m

¢=0.110 kg/cm?

$=264°
1.000

..o
0.500
0.000
0.00 0.50 1.00 150

Normal Stress, o (kg/cm?)
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-22

1.500

BHID: BH-22

Depth:21m

¢ =0.070 kg/cm?

$=280°
1.000

.
0.500
o
0.000
0.00 0.50 1.00 150
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-22

1.500

BH ID: BH-22

Depth:30 m

¢ =0.050 kg/cm?

¢ =30.0°
1.000
0.500
0.000

0.00 0.50 1.00 150

Normal Stress, o (kg/cm?)

1.500

1.000

0.500

Shear Stress, T (kg/cm?)

0.000
2.00 0.00

2.00

Direct Shear Test — BH-22

BH ID: BH-22
Depth:24 m

¢ =0.060 kg/cm?
¢ =300

0.50 1.00 150 2.00
Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-22

1.500
BH ID: BH-22
Depth:27 m
¢=0.117 kg/cm?
$=289°
1.000
0.500
0.000
0.00 0.50 1.00 150

Normal Stress, o (kg/cm?)

Report No: 158_SEC142 TO BOGA_RO

Revision: RV00

Page 952

\ ENGINEERING
AND CONSULTANCY

2.00



GOMA ENGINEERING
AND CONSULTANCY

INVESTIGATION WORK FOR PROPOSED EXTENSION
METRO CORRIDORS OF AQUA LINE FROM NOIDA SECTOR-142 TO BOTANICAL
GARDEN AND DEPOT STATION TO BORAKI MMTH (14.16 KM)

Stretch: Noida Sector-142 to Bolanical Garden (2+000 km TO 3+000 km)

Chainage : 2+823 KM

Location : Lat. 28.548172, Long. 77.335483

SPTN
VALUE

LAYER DESCRIPTION

N=7

N=16

N=18

N=26

N=28

N=28

N=33

N=28

N=34

N=35

N=37

N=61

N=67

N=85

N=100

N=100|"

N=100

NAME OF WORK: GEOTECHNICAL
BH ID: BH-23
Groundwater Level : - 14.00M
DEPTH 5 SAMPLE
100 —=|

E x SPT/DS
200 —
300 —2

3 ubs

= SPT/DS
00—

E X SPTIDS
s ——
60 —

3 uDs

E SPT/DS
rop—

E x SPTIDS
800 —
r—

E ubs

E SPT/DS
1000——]

E SPTIDS
00—
1200—

E ups

= SPT/DS
1300——]

E x SPTIDS
uwo—| /Y
I—

3 uos

3 SPTIDS
1600—

E x SPT/DS
P—
1800—7

E uos

= SPTIDS
1900——]|
B x SPT/DS
Pr—

E uos

3 SPTIDS
zo—]

3 x SPTIDS
Bo—]
rr—

3 ubs

= SPTIDS
2500

E SPTIDS
pr—
27 00. =

E ups

E SPT/DS
00—

E x SPTIDS
mo—]
s—]

E ubs
T SPTIDS

N=100

TOP Soil: (0.00 + 0.750m)

Loose, Grayish, fine-grained silty sand(SM) (0.75
10.6.25m)

Medium Dense to Dense, Grayish to Brownish
Gray, fine-grained silty sand(SM) (6.25 to
14.25m)

Very Siff to Hard, Yellowish to Brownish,
fine-grained inorganic silt of low Plasticity with
sand and Gravel (ML) (14.25 0 23.25m)

Medium Dense to Dense, Brownish, fine-grained
silty sand and Gravel(SM) (23.25 0 26.25m)

Very Siif to Hard, Brownish Gray, fine-grained
inorganic silt of low Plasticity with sand and Gravel
(ML) (26.25 0 30.00m)

LEGENDS

Sample Type

X Split Spoon Sampler

HI] Shelby Tube (UDS)

General

¥ Groundwater Level

Soil

D Well Graded Gravel (GW)
l:l Poorly Graded Gravel (GP)
I:l Silty Gravel (GM)
l:l Clayey Gravel (GC)

[ ] wen Gradea sana sw)

B
B
B

Inorganic Silt of Intermediate Compressibility (MI)

”ﬂ]:lm] Inorganic Clay of Intermediate Compressibility (Cl)

Poorly Graded Sand (SP)
Silty Sand (SM)
Clayey Sand (SC)

Silt of Low C

pressibility (ML)

organic Silt of High Compressibility (MH)

Inorganic Clay of Low Compressibility (CL)

iic Clay of High Compressibility (CH)

Organic Soil of Low Compressibility (OL)

Organic Soil of Intermediate Compressibility Ol)

Organic Soil of High Compressibility (OH)
Peat (Pt)

Top Soil (TS)
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-23 Contractor:|Goma Engineering & Consultancy
Name of Work:|Noida Sector-142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender
No. NMRC/Civil/Geo. Inv./366/2025) Chainage [km]:|2+823 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:[25-01-2026
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:|196.8 End Date:|25-01-2026
Project Code:[158_R4_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:|14.00 Location:|Lat. 28.548172, Long. 77.335483
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
] ) - ey ™ — [ [ ol
—_ o [ —_ [ — —_ X c > ~ — —_ — c -,
> —_ 9 = x o
E 5 22l 2|E|=| o Sl & 518 |z |lz_| £ § | s 5 5 3 |5 |25
= ° Descripti a = a 2 - X < - < 2 ®z g S s o | e ® ] = X b= 2 s S %
3 2 escriptions 0 a = T S = X < S £ £ y- S _ 2 e | 2" s ° 2 5 ° = B £ Ex|2 8
@ £ £ @ H > t 2 ° - > S5 b = o X | a8 2 © g c e g S i o =5 |9
(= © ® = o 5 5] H c = © o o 2 5= | < E £ = - o . [ @ — = 9 = e 9
e S|l =&l 5| S| 5 & @ o 3 - s | 3 s@|Fa| 3 z ° j ° 3 | g S 3
= ~ - - = = = «
o 2 k=3 s 17} ° -] Q < y [<} o o o8
2 (7] =
2 z "2l &= ” 8 | & | s &
0.00 DS Top Soil 5.6 67.6 17.4 9.5 23 NP NP - - - - - - - - - - - -
1.50 SPT/DS 3 3 4 7 10 6.9 73.5 12.8 6.8 28 NP NP - - - - - - - - - - - -
3.00 uDbs 0.0 89.5 10.5 0.0 26 NP NP 11.28 1.72 1.55 2.66 F 0.01 22 - - - - - -
3.50 SPT/DS Loose, Grayish, fine-grained silty 3 4 s o 10
| sand(SM)
4.50 SPT/DS 4 4 5 9 9 10.9 68.1 13.8 7.3 26 NP NP - - - - - - - - - - - - -
6.00 uDbS 129 64.0 15.9 7.2 24 NP NP 14.21 1.76 1.54 2.69 F 0.04 25 - - - - - -
6.50 SPT/DS 5 7 9 16 15 o
7.50 SPT/DS 5 8 10 18 16 9.3 66.1 17.8 6.8 26 NP NP - - - - - - - - - - - - -
9.00 uDs 4.6 72.7 14.7 8.0 23 NP NP 12.74 1.88 1.67 2.62 F 0.03 26 uu 10.0 25.0 - - -
9.50 SPT/DS Medium Dense to Dense, Grayish to 7 1 15 2 22 _
Brownish Gray, fine-grained silty
10.50 SPT/DS  |sand(sM) 9 12 | 16 | 28 [ 23 43 64.1 227 9.0 26 NP NP - - - - - - - - - - - - -
12.00 DS 0.1 78.4 14.8 6.7 24 NP NP 13.13 - - 2.70 F 0.00 28 - - - - - -
12.50 SPT/DS 10 13 15 28 21 o
13.50 SPT/DS 12 15 18 33 24 6.7 63.3 19.2 10.7 25 NP NP - - - - - - - - - - - - -
15.00 uDsS 4.9 7.0 61.8 26.3 26 NP NP 12.74 1.92 1.71 2.65 F 0.08 27 - - - - - -
15.50 SPT/DS 10 13 15 28 17 o
16.50 SPT/DS 12 15 19 34 19 4.3 30.2 46.4 19.1 26 NP NP - - - - - - - - - - - - -
18.00 uDSs Very Stiff to Hard, Yellowish to 0.0 24.8 514 23.8 27 NP NP 15.87 1.90 1.64 2.61 F 0.05 28 uu 11.0 23.0 - - -
18.50 SPT/DS Brownish, fine-grained inorganic silt 1 15 20 35 19
) of low Plasticity with sand and
19.50 SPT/DS Gravel (ML) 13 17 20 37 19 2.0 26.5 44.6 27.0 25 NP NP - - - - - - - - - - - - -
21.00 DS 11.9 7.2 53.6 27.2 24 NP NP 17.22 - - 2.68 F 0.00 29 - - - - - -
21.50 SPT/DS 20 27 34 61 26 =
22.50 SPT/DS 24 30 37 67 28 4.0 27.7 445 23.8 26 NP NP - - - - - - - - - - - - -
24.00 DS 0.1 79.2 15.0 5.7 24 NP NP 16.18 - - 2.60 F 0.02 30 - - - - - -
Medium Dense to Dense, Brownish,
24.50 SPT/DS |[fine-grained silty sand and 35 40 45 85 32 °
Gravel(SM)
25.50 SPT/DS 37 47 | (s0/9em)| 100 36 10.1 59.7 20.4 9.8 27 NP NP - - - - - - - - - - - - -
27.00 DS 2.8 27.6 47.5 22.1 26 NP NP 15.11 - - 2.63 F 0.05 30 - - - - - -
27. PT/D 4 4 (50/7em) | 1 -
>0 SPT/DS Very Stiff to Hard, Brownish Gray, 0 > o 00 36
28.50 SPT/DS [fine-grained inorganic silt of low 45 | (50/10cm) - 100 35 0.9 21.8 54.1 23.1 28 NP NP - - - - - - - - - - - - -
Plasticity with sand and Gravel (ML)
30.00 DS 0.9 29.5 48.8 20.8 27 NP NP 14.45 - - 2.63 F 0.04 32 - - - - - -
30.50 SPT/DS (50/12cm|| - | - | 100 | 34 o

Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow, UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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142
4.16 KM)
Stretch: Noida Sector-142 1o Botanical Garden (2+000 km TO 3+000 km)

ID - BH-24 Chainage - 24820 KM

Groundwater Level : - 15.20M Location : Lat. 28.547539, Long. 77.336169

3 i TOP Soi: (0.00 + 0.750m)

100 = | Loose to Medium Dense, Grayish to Brownish
| Gray, fine-grained silty sand(SM) (0.75 o 9.25m)

x SPT/DS N=8

ubs
x SPT/IDS N=14

= || SPT/DS |N=21
= ubs

x SPT/DS N=28
a0 ——

= upDs } 4
= Dense, Brownish o Yellow Brownish, fine-grained
3 x SPTIDS | N=31 silty sand(SM) (9.25 to 19.00m)

000

N=39

N=41

N=44

N=4T7

Very Dense, Brownish, fine-grained sity
‘sand(SM) (19.00 o 30.00m)

N=53

N=55

N=65

N=T8

N=100

N=100

GOMA ENGINEERING
AND CONSULTANCY

LEGENDS
Sample Type
X Split Spoon Sampler

Shelby Tube (UDS)

General

Y Groundwater Level

Soil
Well Graded Gravel (GW)
Poorly Graded Gravel (GP)
Sity Gravel (GM)
Clayey Gravel (GC)
Well Graded Sand (SW)
Poorly Graded Sand (SP)
Sty Sand (SM)
Clayey Sand (SC)

Silt of Low C: ity (ML)

Silt of iate C: ility (MI)

Inorganic Silt of High Compressibility (MH)

ic Clay of Low C: ibility (CL)

ic Clay of iate C: ibility (C1)

Inorganic Clay of High Compressibility (CH)
| Organic Soil of Low Compressibility (OL)
| Organic Soil of Intermediate Compressibilty OI)
. Organic Soil of High Compressibility (OH)
Peat (P1)

| Top Soil (TS)
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-24 Contractor:|Goma Engineering & Consultancy
Name of Work:|Noida Sector-142 to Botanical Garden and Depot Station to Boraki MMTH (14.16 km) (E Tender
No. NMRC/Civil/Geo. Inv./366/2025) Chainage [km]:|2+920 Method of Drilling:[Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:[25-01-2026
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:|201.4 End Date:|25-01-2026
Project Code:|158_R4_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:[15.20 Location:|Lat. 28.547539, Long. 77.336169
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
Q i - < - - o -3 -
—_ s [ —_ ) —_ —_ X c > , — — — s
> > — 9 e = £ x c £
£ s E1 28|52 ¢ | = S & 5|8 |zg~|lz-]| & s | 8 S| 8| 2|58 |£3
i —_ o E=, =] .0
£ | 2 Desciptons s|lSl2 2|8 2|8 || €| 8| E |2 |8 25|85 & | | 2|28 || |2| 2 |8s|2¢2
[ £ £ k7 S > = 3 ° - > =S 5 - o X | a2 a 2 o g c o s =} s & = T [
(=] © © = o o o © ] = o - Q 2 5= |« € £ = ] o u= = 7] Y = o c e 2
2 S| S| 8|ls5]|&| & a o o 5 2 s |8 |32 % 2 ° 2 ° T | £ s 2
et 2 ;; -OQ = =3 © 2 ° 3] o 3 £ %o 8 %o v;) 8 § o
g 2 =] & |2 ” 8 | & £ il
0.00 DS Top Soil 8.7 70.1 14.2 7.0 25 NP NP - - - - - - - - - - -
1.50 SPT/DS 3 3 5 8 11 7.8 68.0 17.6 6.6 26 NP NP - - - - - - - - - - - - -
3.00 ubs 9.5 61.1 20.1 9.3 29 NP NP 13.8 1.88 1.65 2.686 F 0.05 23 uu 12 27 - - -
3.50 SPT/DS 4 6 8 14 15 =
4.50 spT/Ds  |Loose to Medium Dense, Grayishto | 4 9 22| 2 45 67.0 211 7.5 27 NP NP - - - - - - - - - - - - -
Brownish Gray, fine-grained silty
6.00 UbsS  [sand(sm) 8.6 73.0 12.7 5.7 29 NP NP 1461 | 179 1.56 2.65 F 0.01 27 - - - - - -
6.50 SPT/DS 7 12 14 26 24 -
7.50 SPT/DS 9 13 15 28 26 3.9 65.4 21.4 9.3 26 NP NP - - - - - - - - - - - - -
9.00 ubs 4.7 68.4 18.1 8.8 26 NP NP 13.84 1.86 1.64 2.67 F 0.03 28 - - - - - -
9.50 SPT/DS 12 13 18 31 26 o
10.50 SPT/DS 14 16 19 35 29 10.2 69.5 15.0 5.4 24 NP NP - - - - - - - - - - - - -
12.00 ubs 10.2 59.1 21.3 9.4 21 NP NP 11.96 1.91 1.71 2.69 F 0.02 29 uu 0.8 28 - - -
12.50 SPT/DS 15 18 21 39 29 =
13.50 sPT/Ds  |Dense, Brownish to Yellow 15 | 19 | 22 | a1 | 29 8.1 658 | 186 75 26 NP NP - - - - - - - - - - - - -
Brownish, fine-grained silty
15.00 DS sand(sM) 0.4 72.5 18.2 8.9 29 NP NP 12.66 - - 2.62 F 0.00 30 - - - - - -
15.50 SPT/DS 16 21 23 44 22 -
16.50 SPT/DS 18 22 25 47 23 7.1 63.4 20.9 8.6 25 NP NP - - - - - - - - - - - - -
18.00 DS 0.0 67.1 22.2 10.8 23 NP NP 15.21 - - 2.65 F 0.04 30 - - - - - -
18.50 SPT/DS 19 24 26 50 23 o
19.50 SPT/DS 21 25 28 53 24 10.7 64.1 16.8 8.4 27 NP NP - - - - - - - - - - - - -
21.00 DS 0.1 70.6 20.0 9.3 26 NP NP 14.08 - - 2.66 F 0.01 32 - - - - - -
21.50 SPT/DS 20 25 29 54 24 =
22.50 SPT/DS 23 25 30 55 24 9.9 71.2 13.2 5.7 29 NP NP - - - - - - - - - - - - -
24.00 DS 0.0 71.6 19.5 8.9 22 NP NP 15.61 - - 2.64 F 0.06 31 - - - - - -
24.50 SPT/DS  |Very Dense, Brownish, fine-grained | 25 27 33 60 25 )
25.50 spT/bs [silty sand(SM) 29 | 30 | 35| 65 | 26 | 102 | 712 | 126 6.0 26 NP NP - - - - - - - - - - - - -
27.00 DS 12.0 69.0 20.5 10.5 28 NP NP 16.18 - - 2.67 F 0.02 33 - - - - - -
27.50 SPT/DS 33 34 44 78 29 =
28.50 SPT/DS 34 40 [50/9cm] 100 34 11.7 66.7 15.8 5.9 26 NP NP - - - - - - - - - - - - -
30.00 DS 1.2 70.2 17.3 11.3 29 NP NP 13.28 - - 2.63 F 0.03 38 - - - - - -
30.5 SPT/DS 37 | 45 |50/6€ni 100 | 33 =

Notations: UDS = Undisturbed Sample, DS = Disturbed Sample, RC = Rock Core, F = Fast, S = Slow,

UU = Unconsolidated Undrained Tri-axial compression Test, NP = Non Plastic.
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