NAME OF WORK: (EC CHNICAL IN OSED EXT ST
METRO CORRIDORS OF AQUA LINE 42 TO BOTANICAL
GARDEN AND DEPOT STATION TO BORAKI MMTH (14.1& KM)
Stretch: Noida Sector-142 to Botanical Garden (5+000 km TO 6+000 km)
BHID : BH-53 Chainage : 5+830 KM
Groundwater Level : 14.40 M Location : Lat, 28531863 Long. 77.360548
sPTH
oEFTH sawpe | SPTN LAYER DESCRIPTION
TOP Sail: (0.00 + 0.750m)
1w —— Medium Dense , Brownish, fine-grained inorganic.
silt of lowPlasticity with sand (SM) - (0.75 1o
4.00m)
x SPTIDS |N=8
200 —=
200
uos
SPTIDS |N=13
prrp—
Stiffto Viary Siif, Whitish Brown to Brownish Grey,
fine-grained silty sand (ML) : (4.00 to 7.25m)
X SPTIDS |N=16
s00 —=
a0 ——
uos
SPTIDS |N=18
o0 —=
Medium Dense, Brownish, fine-grained silty sand
x SPTIDS | N=21 ‘with Gravel (SM) : (7.25 to 12.25m)
prp—
sm
uos
SPTIDS | N=24
00—
x SPTIDS |N=28
no—
20
uos
| Dense, Yesowish 1o Brownish, fine-grained silty
SPT/DS |N=30 sand with Gravel (SM): (12.25 to 17.25m)
e
x SPTIDS |N=36
-
5—
uos
SFT/DS | N=42
30
x SPTIDS |N=48
rw—=
Hard , Brownish, fine-grained inorganic silt of
lowPlasticity with sand (ML): (17.25 to 20.25m)
a0
uos
SPTIDS | N=50
oo
o x SPTIDS | N=53
‘Very Dense, Brownish to Brownish Gray,
fine-grained silty sand with Gravel (SM): (20.25 to
2100 29.25m)
uos
SPTIDS | N=52
Pr—
x SPTIDS | N=58
an—
Prr—
uos
SPT/DS | N=68
Aw—]
x SPTIDS |N=100
mw—
—o
uos
SPTIDS |N=100
ww—
x SPTIDS |N=100
Bn—
‘Very Dense, Yellowish to Brownish, fine-grained
| sity sand with Gravel {SM): (29.25 to 35.00m)
nw—
uos
SPTIDS |N=100
o
x SPTIDS |N=100|.
2w—
e
uos
SPTIDS |N=100
P
x SPTIDS | N=100
Bm

LEGENDS

Sample Type
X Split Spoen Sampler

ﬂ U Shelby Tube (UDS)

General

W Groundwater Level
Soil

l:l Well Graded Gravel (GW)

|:| Poorly Graded Gravel (GP)

I:l Silty Gravel (GM)

|:| Clayey Gravel (GC)

l:l Well Graded Sand (SW)

E:| Poorly Graded Sand (SP)

E‘ Silty Sand (SM)

|:| Clayey Sand (SC)

Inorganic Silt of Low Compressibility (ML)
Inorganic Silt of Intermediate Compressibilty (MI)

- Inorganic Silt of High Compressibility (MH)

% Inorganic Clay of Low Compressibility (CL)
[ﬂ]]]]]]] Inorganic Clay of Intermediate Compressibility (CI)

Inarganic 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-53 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]: 5+830 Method of Drilling: Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]: 35.00 Start Date: 01-01-2026
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]: 198.8 End Date: 02-01-2026
Project Code:|158 R07_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]: [14.40 Location: Lat: 28.531863, Long: 77.360548
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
] T < IS - — = & —
—_ a [ —_ [ = = X r=3 > ~ - —_ - c
£ Z 22|l 2|E|l=2| = £ | & ~ |2 |z_|_| £ § g T g 5 ls |25
< ) it o = aQ w - X I —_ ey = = ] 5 @ ™ s w © D) =] = k=] 2 k=] % %
£ 2 Descriptions o0 a = o g = X o = £ £ ° S_| & e|ltg’e 5 @ v 7] o = ks £ 5x|= w
@ £ £ 1 S g £ g ] oy > 5 b= = o X |8 282 o 3 = & 3 S & w =35 |9
] < © = S 5 ] & < = & > o Z 5= | < € £ & - S - = @ i = cc| 2y
v L] 1= ] @ (*) = 3 @ [v] = = ‘S 2 = wm| Zm 'S 3 ° o o 3 e 6 3
2l 28| Z o z 8 E 2 a8~ ~| g o o S 3 H ] @
z|% ¢ Sl =& |2 g 8| % i R R LY
0.00 DS Top Soil 9.2 69.7 13.6 7.5 24 NP NP - - - - - - - - - - -
1.50 SPT/DS Medium Dense , Brownish, fine- 2 4 5 9 13 8.1 72.1 13.4 6.4 26 NP NP - - - - - - - - - - - - -
3.00 uDbs grained inorganic silt of 8.1 81.1 7.9 2.9 28 NP NP 10.62 1.80 1.63 2.64 F 0.03 22 - - - - - -
350 SPT/DS lowPlasticity with sand (SM) 3 6 7 13 14 B
4.50 SPT/DS 4 7 9 16 16 4.4 28.1 43.7 23.8 24 NP NP - - - - - - - - - - - - -
6.00 ups  [Stiffto Very stiff, Whitish Brown 27 | 300 | 437 | 236 | 28 | N | NP | 968 | 189 | 172 | 266 | F [ 007 | 24 | uu | o8 | 28 - - -
to Brownish Grey, fine-grained
6.50 | SPT/DS |giiy sand (ML) 5| 8| 10] 18| 17 -
7.50 SPT/DS 7 9 12 21 19 1.0 29.9 47.4 21.7 27 NP NP - - - - - - - - - - - - -
9.00 uDbsS 7.7 68.5 15.8 8.0 26 NP NP 11.67 1.91 1.71 2.65 F 0.06 26 uu 0.7 29 - - -
9.50 SPT/DS Medium Dense, Brownish, fine- 9 11 13 24 20 _
grained silty sand with Gravel
10.50 SPT/DS (SM) 10 13 15 28 23 10.9 65.1 16.5 7.5 23 NP NP - - - - - - - - - - - - -
12.00 DS 0.1 72.8 18.4 8.7 22 NP NP 9.94 - - 2.64 F 0.07 28 - - - - - -
12.50 SPT/DS 12 14 16 30 23 o
13.50 SPT/DS Dense, Yellowish to Brownish, 15 17 19 36 26 6.7 71.2 16.3 5.8 27 NP NP - - - - - - - - - - - - -
15.00 DS fine-grained silty sand with 0.0 76.7 15.6 7.7 28 NP NP 12.26 - - 2.66 F 0.08 29 - - - - - -
1550 | spr/ps |°ravel (SM) 18 20 22| 42| 22 -
16.50 SPT/DS 20 22 26 48 23 6.2 69.9 16.7 7.2 26 NP NP - - - - - - - - - - - - -
18.00 DS Hard , Brownish, fine-grained 0.0 37.6 39.4 23.0 24 NP NP 15.40 - - 2.66 F 0.08 27 - - - - - -
18.50 SPT/DS [inorganic silt of lowPlasticity 19 24 26 50 23 =
19.50 | spr/ps |Withsand (ML) 23 | 25 | 28 | 53| 24| 30 | 210 | 518 | 242 | 21 NP NP - - - - - - - - - - - - -
21.00 DS 0.0 59.0 27.1 14.0 28 NP NP 11.66 - - 2.67 F 0.03 29 - - - - - -
21.50 SPT/DS 10 21 31 52 23 -
22.50 SPT/DS 25 28 30 58 25 12.2 67.3 13.6 7.0 23 NP NP - - - - - - - - - - - - -
24.00 DS Very Dense, Brownish to 0.1 35.4 41.3 23.2 24 NP NP 13.22 - - 2.62 F 0.10 30 - - - - - -
24.50 SPT/DS |Brownish Grey, fine-grained silty| 10 22 47 69 28 o
2550 | spr/ps |andwith Gravel (SM) 60 |eosem| - | 1200 36 | 113 | 69.8 | 129 | 6.0 26 NP NP - - - - - - - - - - - - -
27.00 DS 0.1 68.6 214 9.9 27 NP NP 16.26 - - 2.65 F 0.03 31 - - - - - -
27.50 SPT/DS 56 |Gosem)f - 100 | 35 =
28.50 SPT/DS 48 | (o/sem)| - 100 | 35 4.1 69.1 16.7 10.1 23 NP NP - - - - - - - - - - - - -
30.00 DS 0.9 77.4 15.8 5.9 22 NP NP 14.71 - - 2.66 F 0.05 33 - - - - - -
30.50 SPT/DS 50 |osem)| - 100 | 33 o
31.50 | spr/ps |Very Dense, Yellowish to 63 |eosem| - | 100] 33 [ 98 | 654 | 176 | 72 | ] | - | } | i | } | } | - | } | ; | i | ] | } | - | ; | - | ]
Brownish, fine-grained silty sand
33.00 DS with Gravel (SM) -
33.50 SPT/DS 42 50 |Go1m)| 100 | 31 0.0 41.7 44.9 134 - - - - - - - - - - - - - - - -
35.00 SPT/DS 58 |@o/iem)| - 100 | 29 4.4 67.3 20.4 8.0 - - - - - - - - - - - - - - - -
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
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Grain Size Distribution Curve
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Shear Stress, T (kg/cm?)
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MOHR Circle Plot MOHR Circle Plot
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-53
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Direct Shear Test — BH-53
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Shear Stress, T (kg/cm?)

Direct Shear Test — BH-53
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NAME OF WORK: GEOTECHNICAL INVESTI

GATION 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 (6+000 km TO 7+000 km)

BH ID : BH-54

Chainage : 5+939 KM

Groundwater Level : 12,85 M

Location : Lat. 28.53116 Long. 77.360807

DEPTH g SAMPLE s LAYER DESCRIPTION LEGENDS
E TOP Soil: (0.00 + 0.750m)
= Sample Type
100 —=| Medium Dense, Brownish to Grey, fine-grained
= silty sand (SM) (0.75 to 12 25m) X Split Spoon Sampler
g SPTIDS |N=12
20— x HI] Shelby Tube (UDS)
s —3 General
3 ubs
_é SETIDS |N=18 ¥ Groundwater Level
o0 —
= Soil
= SPT/DS |N=17 —
501 —
= D Well Graded Gravel (GW)
60 — l:l Poorly Graded Gravel (GP)
= ups
E SPT/DS |N=20 I:l Silty Gravel (GM)
1o ——
E l:l Clayey Gravel (GC)
o ; x SPTIDS |N=22 E:I Well Graded Sand (SW)
— E Poorly Graded Sand (SP)
r—
E ups D Silty Sand (SM)
E SPTIDS |N=21
1000——] D Clayey Sand (SC)
= Silt of Low Compressibility (ML)
B SPTIDS |N=27
e 3 Inorganic Silt of Intermediate Compressibility (MI)
oo é - Inorganic Silt of High Compressibility (MH)
E ubS [——
= Dense, Litte Grey, fine-grained sity sand (SM); Inorganic Clay of Low Compressibilty (CL)
= SPT/DS |N=29 (122510 16.25m) —
R ”]mm] Inorganic Clay of Intermediate Compressibility (CI)
E x SPT/DS |N=34 ic Clay of High Compressibility (CH)
woo—|
é Organic Soil of Low Compressibility (OL)
e ; ups Organic Soil of Intermediate Compressibility Ol)
3 SPTIDS |N=44 Organic Soil of High Compressibility (OH)
000
= Very Dense, Brownish Grey ta Brownish,
— fine-grained silty sand (SM): (16.25to 30.00 m}) Peat (Pt)
E x SPT/DS |N=53
R Top Soil (TS)
1800—7
E ubs
3 SPTIDS |N=55
1800—=]|
2000 E x SPT/DS |N=59
2100—2]
E ubs
3 SPTIDS | N=65
zw—
a0 f x SPT/DS [N=73 |
rr—
E ubs
3 SPTIDS |N=100
2800——
E SPTIDS |N=100
ma0——]
27 00. =
E uDs
7; SPT/IDS |N=100
ma0—
E x SPTIDS |N=t00|
00—
s000—=]
E ubs
e 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-54 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]:[5+939 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|18-01-2026
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:|199.1 End Date:|[19-01-2026
Project Code:[158_R07_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:|12.85 Location:|Lat: 28.53116, Long: 77.360807
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
g 3 Descriptions el Slz|l3|8| S| E | 8| 8| E|E| 2 |Sc|2|2%| 6| | | 8| || 28| <|85(52
8 £ sle|g|5|8| |3 |s5| &= |2 |z |5%|se|Se|l¢e |~ | &[5 |~° |3 |%5 |5 |8E|E¢
7 SlS|8)| 8 S| o 4 ? ° S g i | Rl - ] f R £ o $ |5 S 2
I E S| =] &3 5 § | Z i - I IR Y
0.00 DS Top Soil 7.2 62.4 19.8 10.6 24 NP NP - - - - - - - - - - - - -
1.50 SPT/DS 4 5 7 12 17 9.2 68.5 15.4 6.9 27 NP NP - - - - - - - - - - - - -
3.00 uDs 5.1 76.9 12.6 53 22 NP NP 13.69 1.92 1.69 2.66 F 0.04 23 uu 19 26 - - -
3.50 SPT/DS 5 7 9 16 18 =
4.50 SPT/DS 5 8 9 17 17 4.8 76.2 11.8 7.2 26 NP NP - - - - - - - - - - - - -
6.00 uDbs Medium Dense, Brownish to 0.0 80.4 12.0 7.5 25 NP NP 11.78 1.91 1.71 2.62 F 0.05 26 - - - - - -
6.50 SPT/DS |Grey, fine-grained silty sand 7 9 11 20 19 -
7.50 SPT/DS (SM) 6 9 13 22 20 114 69.3 12.8 6.5 27 NP NP - - - - - - - - - - - - -
9.00 ubs 4.6 63.6 21.9 9.9 21 NP NP 14.57 1.94 1.69 2.64 F 0.03 27 uu 19 24 - - -
9.50 SPT/DS 7 9 12 21 18 o
10.50 SPT/DS 9 12 15 27 22 7.5 67.7 17.1 7.7 25 NP NP - - - - - - - - - - - - -
12.00 DS 0.1 73.2 19.3 7.4 24 NP NP 13.64 - - 2.68 F 0.07 28 - - - - - -
12.50 SPT/DS 10 13 16 29 22 =
13.50 | SPT/DS | Dense, Little Grey, fine-grained | 12 | 15 | 19 | 34 | 24 | 5.0 740 | 15.8 5.2 22 NP NP - - - - - - - - - - - - -
15.00 ps  [silty sand (SM) 02 | 730 | 188 | 81 29 NP NP 122 - - 2.63 F 003 | 27 - - - - - -
15.50 SPT/DS 15 20 24 44 22 °
16.50 SPT/DS 17 23 30 53 25 8.0 64.0 18.2 9.8 24 NP NP - - - - - - - - - - - - -
18.00 DS 0.0 70.0 19.1 10.9 26 NP NP 10.58 - - 2.60 F 0.08 29 - - - - - -
18.50 SPT/DS 20 24 31 55 25 o
19.50 SPT/DS 22 26 33 59 26 10.2 65.7 17.2 6.9 27 NP NP - - - - - - - - - - - - -
21.00 DS 0.0 71.7 19.1 9.2 22 NP NP 13.25 - - 2.63 F 0.09 30 - - - - - -
21.50 SPT/DS 24 30 35 65 27 =
22.50 SPT/DS Very Dense, Brownish Grey to 28 34 39 73 29 11.4 62.3 16.8 9.5 26 NP NP - - - - - - - - - - - - -
24.00 DS Brownish, fine-grained silty sand 0.1 74.0 18.1 7.9 24 NP NP 12.72 - - 2.67 F 0.10 31 - - - - - -
24.50 SPT/DS (SM) 40 45 |so4em)| 100 | 36 S
25.50 SPT/DS 43 48 |sosem)| 100 | 36 11.1 60.7 19.0 9.1 25 NP NP - - - - - - - - - - - - -
27.00 DS 0.0 72.2 20.5 7.3 29 NP NP 15.18 - - 2.67 F 0.00 33 - - - - - -
27.50 SPT/DS 45 | (50/7em)| - 100 | 35 o
28.50 SPT/DS 48 | (so/eem)[ - 100 | 35 9.9 62.0 213 6.7 27 NP NP - - - - - - - - - - - - -
30.00 DS 0.0 72.1 17.6 10.3 26 NP NP 13.87 - - 2.65 F 0.00 35 - - - - - -
30.50 SPT/DS 50 |150/4cm)| - | 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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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-54

1.500
BH ID: BH-54
Depth:3m
¢ =0.035 kg/cm?
$ =226
1.000
0.500
0.000
0.00 0.50 1.00 150 200
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-54
1.500
BH ID: BH-54
Depth:12 m
¢ =0.070 kg/cm?
$ =275
1.000
0.500
0.000
0.00 0.50 1.00 150 200

Normal Stress, o (kg/cm?)

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-54
Depth:6m

¢ =0.054 kg/cm?
$=257

BHID: BH-54
Depth:15m

¢ =0.030 kg/cm?
$=27.0°

Direct Shear Test — BH-54

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

Direct Shear Test — BH-54

050 100
Normal Stress, o (kg/cm?)

1.50

2.00

Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

GOMA ENGINEERING
AND CONSULTANCY

Direct Shear Test — BH-54

1500
BH ID: BH-54
Depth:9m
¢ =0.030 kg/cm?
b=267
1.000
.o
0,500 -
[ 3
0.000
0.00 0.50 1.00 1.50
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-54
1.500
BH ID : BH-54
Depth:18 m
¢ =0.083 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-54

1.500
BH ID: BH-54
Depth:21 m
¢ =0.086 kg/cm?
$=296
1.000
.
0500 | e
o
0.000
0.00 0.50 1.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-54
1.500
BH ID: BH-54
Depth:30 m
¢ =0.000 kg/cm?
$=35.0°
1.000
0.500
0.000
0.00 0.50 1.00

Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-54

1.500

BH ID: BH-54

Depth:24 m

¢ =0.098 kg/cm?

$=310°
1.000
0.500

[
0.000
0.00 0.50 1.00

Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)

GO

Direct Shear Test — BH-54

1.500

BH ID : BH-54

Depth:27 m

¢ =0.000 kg/cm?

$=33.0°
1.000 )
0500

o
0.000
0.00 0.50 1.00 1.50

Normal Stress, o (kg/cm?)

ENGINEERING
AND CONSULTANCY

Report No: 158_SEC142 TO BOGA_RO

Revision: RV00

Page 1134




GATION 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 (6+000 km TO 7+000 km)

Chainage : 6+004 KM

Location : Lat. 28.530761 Long. 77.361301

SPTN
VALUE

LAYER DESCRIPTION

TOP Soil: (0.00 + 0.750m)

Laose Grey to Grey Brownish , fine-grained sitty
sand (SM): (0.75 to 4.00m)

N=13

N=16

N=22

N=28

Medium Dense,Grey lo Grey Brownish ,
fine-grained silty sand (SM): (4.00 o 10.00m)

N=33

N=49

Dense, Brownish Grey, fine-grained silty sand
(SM): (10.00 ta 14.25m)

N=54.

N=65

N=6o |

N=69

N=75

N=83

N=80

N=100

N=100

N=100

NAME OF WORK: GEOTECHNICAL INVESTI
BH ID : BH-55
Groundwater Level : 12.60
DEPTH 5 SAMPLE
190 —

E x SPT/DS
200 —
o

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
1o0——
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
1800——]
2000 E 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
ma0—

E x SPT/DS
mo—]
s—]

E ubs
T SPTIDS

Very Dense, Brownish to Brownish Grey.
fine-grained silty sand (SM): (14.25 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 Compressibility (ML)

Inorganic Silt of Intermediate Compressibility (MI)
- Inorganic Silt of High Compressibility (MH)
[=—] morganic ciay of Low Compressiaity (cL)

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

Organic Soil of Low Compressibility (OL)

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

Top Soil (TS)

iic Clay of High Compressibility (CH)

Organic Soil of Intermediate Compressibility Ol)
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-55 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]:[6+004 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:{30.00 Start Date:|17-01-2026
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:|199.9 End Date:|18-01-2026
Project Code:[158_R07_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:|12.60 Location:|Lat: 28.530761, Long: 77.361301
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
7] - — ey - T o & ol
—_ aQ [3 —_ [ = —_ X c > . — —_ — c
£ e S| 28|52 2] < 21 E1 512 |glza] 2 §| s £ 5| 3|5 |£8
-g._ 2 Descriptions w a = T g = X T S aé £ T S g el 2% g ° E; 3 ° = g £ § x| 23
@ 3 = 1] S 5 £ 9 ° - > =S ] > PN - o e = fre S ] fre > =3v | 9
(=] < ® = o 5 o H c = ® e o Z 5| < E 13 = [= o P - k] — = 9 £ e 9
2 sl =&l sle| 5 a e © 3 7 s |8 S®|Fa| 7 ° 2 ° T |5 g 2
| 2| @ z g o % S @ 2 S ] o g @2
b= z 2 °© -~ o S_E Eo & 'é :%" o éﬂ a o & E
0.00 DS Top Soil 12.3 66.0 13.5 8.2 23 NP NP - - - - - - - - - - - - -
1.50 SPT/DS 2 4 4 8 11 7.4 59.5 21.2 11.8 27 NP NP - - - - - - - - - - - - -
Loose ,Grey to Grey Brownish,
3.00 uDs X . . 11.5 68.5 20.0 0.0 25 NP NP 12.21 1.83 1.63 2.64 F 0.02 22 uu 17 26 - - -
fine-grained silty sand (SM)
3.50 SPT/DS 3 4 5 9 10 =
4.50 SPT/DS 4 6 7 13 13 8.0 69.9 14.3 7.8 26 NP NP - - - - - - - - - - - - -
6.00 ubsS 7.8 65.2 18.1 8.9 21 NP NP 13.61 1.85 1.63 2.61 F 0.04 24 uu 15 27 - - -
6.50 SPT/DS Medium Dense,Grey to Grey 5 7 9 16 15 R
Brownish, fine-grained silty
7.50 SPT/DS sand (SM) 7 10 12 22 20 12.3 68.0 13.5 6.1 28 NP NP - - - - - - - - - - - - -
9.00 DS 0.3 73.0 15.2 11.5 27 NP NP 10.60 - - 2.67 F 0.07 27 - - - - - -
9.50 SPT/DS 10 13 15 28 24 =
10.50 SPT/DS 12 15 18 33 27 11.6 59.5 20.3 8.6 26 NP NP - - - - - - - - - - - - -
12.00 DS Dense, Brownish Grey, fine- 0.6 669 | 208 | 117 29 NP NP | 12.24 - - 2.66 F 0.03 28 - - - - - -
1250 | SPT/Ds |8rained silty sand (SM) 15 | 18 | 23 | 41| 31 -
13.50 SPT/DS 16 21 28 49 35 8.8 71.1 14.6 5.5 22 NP NP - - - - - - - - - - - - -
15.00 DS 0.1 71.0 20.1 8.9 25 NP NP 13.28 - - 2.65 F 0.08 29 - - - - - -
15.50 SPT/DS 20 24 30 54 26 °
16.50 SPT/DS 22 27 33 60 27 12.7 61.0 17.0 9.3 24 NP NP - - - - - - - - - - - - -
18.00 DS 0.4 76.1 15.6 7.9 21 NP NP 11.66 - - 2.64 F 0.09 30 - - - - - -
18.50 SPT/DS 24 30 35 65 28 =
19.50 SPT/DS 27 32 37 69 29 4.3 62.4 21.5 11.8 26 NP NP - - - - - - - - - - - - -
21.00 DS 0.0 70.2 19.8 10.0 25 NP NP 10.98 - - 2.66 F 0.10 30 - - - - - -
21.50 SPT/DS Very Dense, Brownish to 25 31 38 69 28 =
22.50 SPT/DS |Brownish Grey, fine-grained silty| 29 34 41 75 30 5.7 71.0 14.8 8.6 26 NP NP - - - - - - - - - - - - -
24.00 ps |PndM) 01 | 723 | 204 | 82 27 NP NP | 1255 - - 2.68 F 010 | 31 - - - - - -
24.50 SPT/DS 32 38 45 83 32 =
25.50 SPT/DS 36 42 48 90 33 6.4 68.8 21.2 3.6 28 NP NP - - - - - - - - - - - - -
27.00 DS 0.7 68.0 20.8 10.5 29 NP NP 15.68 - - 2.63 F 0.05 32 - - - - - -
27.50 SPT/DS 40 45 | (s0/4cm)| 100 35 o
28.50 SPT/DS 45 | (s0/6cm)| - 100 35 6.7 72.4 13.6 7.3 25 NP NP - - - - - - - - - - - - -
30.00 DS 0.2 62.1 26.8 10.9 24 NP NP 12.56 - - 2.69 F 0.05 36 - - - - - -
30.50 SPT/DS 48 |150/4cm)| - | 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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Grain Size Distribution Curve

Grain Size Distribution Curve

GOMA ENGINEERING
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Grain Size Distribution Curve

100 ~o—=o 100 100
—e—BH-55_0.00m —e—BH-55_10.50m =—@—BH-55_21.00m
=@ BH-55_12.00m —&— BH-55_22.50m
90 —&—BH55_L50m 90 =@ BH-55_13.50m 90 —8— BH-55_24.00m
BH-55_4.50m BH-55_15.00m BH-55_25.50m
—e—BH-55 7.50m ——BH55_16.50m —e—BH-55_27.00m
80 X 80 —e—BH-55_18.00m 80 —e—BH-55_28.50m
—e—BH-55_9.00m =—@—BH-55_19.50m —8— BH-55_30.00m
70 70 70
£ 60 £ 60 £ 60
g g g
i 50 T 50 T 50
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 0.001 001 01 1 10 0.0001 0.001 0.01 0.1 10
Particle Size (mm) Particle Size (mm) Particle Size (mm)
MOHR Circle Plot MOHR Circle Plot
250 250
BH-55_3.00m BH-55_6.00m
Cohesion (c) = 17.0kPa Cohesion (c) = 15.0kPa
Angle of|Internal Friction (¢) = 26° Angle of Internal Friction (¢) =(27°
200 200
——50.000 ——50.000
——100.000 ———100.000
= =
§ ——-150.000 y ——-150.000
o %0 Fai Envel o 150 Failure Envelope
< ailure Envelope /—-—————-\_\ <
= 2 v
@ 7]
£ 100 == a g 100 P a ™,
& -
50 7 50 i
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-55

1.500
BH ID: BH-55
Depth:3m
c=0.023 kg/em?
G=217
1.000
o ]
0.500
[ 2
0.000
0.00 0.50 1.00 150 2.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-55
1.500
BH ID : BH-55
Depth:12 m
¢ =0.030 kg/cm?
$=28.0°
1.000
)
%1
0.500
e
0.000
0.00 0.50 1.00 150 200

Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-55

1.50

1.500
BH ID: BH-55
Depth:6m
c=0.041kg/cm?
b=24.0°
1.000
0500 e
"
0.000
0.00 0.50 1.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-55
1.500
BH ID: BH-55
Depth:15 m
¢ =0.083 kg/cm?
$ =285
1.000
.
0500
*
0.000
0.00 0.50 1.00

Normal Stress, o (kg/cm?)

1.50

2.00

2.00

Shear Stress, T (kg/cm?2)

Shear Stress, T (kg/cm?)
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Direct Shear Test — BH-55

1.500

BH ID: BH-55

Depth:9m

¢ =0.068 kg/cm?

=267
1.000

.®
0.500
o
0.000
0.00 050 1.00 1.50
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-55

1.500

BH ID: BH-55

Depth:18 m

¢ =0.094 kg/cm?

$=30.0"
1.000 K
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?)

Direct Shear Test — BH-55

1.500
BH ID: BH-55
Depth:21 m
¢ =0.098 kg/cm?
$=30.4° .
]
1.000 e g
<
oo
=
=
L] a
<
5
%]
0.500 &
. o
[ 3 <
2]
0.000
0.00 0.50 1.00 150 2.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-55
1.500
BH ID: BH-55
Depth :30m
¢=0.050kg/cm?
$=36.0° o
1000 :
0.500
L 3
0.000
0.00 0.50 1.00 150 2.00

Normal Stress, o (kg/cm?)

1.500
BH ID: BH-55
Depth:24 m
¢ =0.104 kg/cm?
$=30.9°

1.000

0.500

0.000

0.00

Direct Shear Test — BH-55

0.50 1.00 150 200
Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)

GC

Direct Shear Test — BH-55

1.500
BH ID: BH-55
Depth:27 m
¢ =0.050 kg/cm?
$=320°
1.000 )
e
0.500
[
0.000
0.00 0.50 1.00 150

Normal Stress, o (kg/cm?)
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NAME OF WORK: GEQOTECHNICAL 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 Secior-142 to Botanical Garden (6+000 km TO 7+000 km)
BH ID : BH-56 Chainage : 6+182 KM
Groundwater Level : 12.60 Location : Lat. 28.529909 Long. 77.362867
DEPTH 5 SAMPLE m\'.‘i LAYER DESCRIPTION LEGENDS
3 TOP Soil: (0.00 + 0.750m)
= Sample Type
1w —o Loose Brownish Grey to Yellowish Brown ,
3 fine-grained silty sand (SM): (0.75 to 6.25m) X Split Spoon Sampler
E x SPTIDS |N=0
20— HH Shelby Tube (UDS)
e —= General
E uos —
SPTIDS |N=8 ¥ Groundwater Level
a0 —
E Soil
El SPT/DS [N=10
00—
E D Well Graded Gravel (GW)
00 — = I:I Poorly Graded Gravel (GP)
3 uDs
— Stiff to Very Stiff, Whiteish Grey, fine-grained
= SPTIDS |N=15 inorganic sill of lowPlasticity with sand (ML): (8.25 l:l Silty Gravel (GM)
00 — ] t0 10.00m)
3 l:l Clayey Gravel (GC)
. ; x SPTIDS [N=17 I:I Well Graded Sand (SW)
= E Poorly Graded Sand (SP)
o0 ——
3 y ubs D Silty Sand (SM)
3 SPTIDS |N=25
re— I:l Clayey Sand (SC)
= Medium Dense to Dense ,Yellowish to Brownish |
= fine-grained sity sand (SM) : (10.00 to 18.25m) Inorganic Silt of Low Compressibility (ML)
3 x SPT/DS [N=29
e 3 Inorganic Silt of Intermediate Compressibility (MI)
20 é - Inorganic Silt of High Compressibility (MH)
El uos
3 I ic Clay of Low Co ibility (CL)
= SPT/DS |N=32
R Inorganic Clay of Intermediate Compressibility (CI)
é x SPTIDS |N=35 Inerganic 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=4§ Organic Soil of High Compressibility (OH)
w0—o
é Peat (PY)
E x SPT/DS |N=48
R Top Soil (TS)
Jrr—
3 uos
— Hard, Brownish to Yellowish, fine-grained
3 SPTIDS |N=65 inorganic silt of lowPlasticity with sand (ML): (18.25
e 10 23.25m)
000 E x SPT/DS |N=69
o—|
3 uos
3 SPTIDS |N=60
zw—
a0 x SPT/DS N=64
—f Very Dense ,Yellowish to Brownish , fine-grained
= silty sand (SM): (23.25 to 27.25m)
P—
3 ups
3 SPTIDS |N=67
2500——]
E x SPTIDS [N=66
00—
27.00- =
= uns
— Hard, Yellowish, fine-grained inorganic silt of
3 SPT/DS |N=80 lowPlasticity with sand (ML): (27,25 to 30.00m)
28.00- —
3 X SPTIDS N=95
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 BH ID:|BH-56 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]:[6+182 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|01-02-2026
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:|201 End Date:|01-02-2026
Project Code:[158_R07_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:|12.60 Location:|Lat: 28.529909, Long: 77.362867
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
[ - - ey - & & & Kool
T g I I ) sl = | &% z e | & = | £ & 5 %
£ & Sl &85 2| | = | 22 5% |g~|l2z~]| & S| 8 g | 5| £ &8 |2s
£ 2 Descriptions w| 6| 5| o g = X X X £ 'g S S_| 2|2 g o Ey B o = B £ Fx(z2 8
9 £ £ % £ g £ ] o = > 5 =] = o X8 2182 ° s p & 3 S = w =35 |8
o © & = S 5 S H < = & > o F 5= € £ &= - 5 e - 7 e = cs|g ¢
] @ = @ I3 o < 3 a (o] = s S 2 S m| = 'S ‘o ° 2 ° ° c S 2
Sla|l 28| Z2]| ° z 2 2 | 2 a~|[a~| & g 2 5 o s | 8 $ 2
- = [ [ [ o - @
IR Sl 2l = ” S | & " | & .
0.00 DS Top Soil 0.0 70.2 215 8.3 23 NP NP - - - - - - - - - - - - -
1.50 SPT/DS 0.0 74.3 16.8 8.9 24 NP NP - - - - - - - - - - - - -
3.00 ubs 5.5 36.6 57.9 0.0 25 NP NP 11.42 1.74 1.56 2.73 F 0.02 21 - - - - - -
3.50 SPT/DS Loose ,Brownish Grey to Yellowish 5 3 - s 5
| Brown, fine-grained silty sand (SM)
4.50 SPT/DS 3 4 6 10 10 0.0 83.0 17.0 0.0 26 NP NP - - - - - - - - - - - - -
6.00 uDbs 115 65.6 16.0 7.0 28 NP NP 8.54 1.85 1.70 2.68 F 0.03 24 uu 6 29 - - -
6.50 SPT/DS 5 7 8 15 14 o
7.50 spT/ps  |Stiff to Very Stiff, Whiteish Grey, fine) ¢ 8 9 | 17| 15 0.1 456 | 398 | 145 25 NP NP - - - - - - - - - - - - -
grained inorganic silt of lowPlasticity
9.00 UDS  |with sand (ML) 1.0 24.0 50.8 24.2 21 NP NP 13.2 1.83 162 | 267 F 0.04 28 uu 8 28 - - -
9.50 SPT/DS 9 12 13 25 21 =
10.50 SPT/DS 12 14 15 29 24 7.8 733 18.8 0.0 21 NP NP - - - - - - - - - - - - -
12.00 ubs 0.2 62.2 245 13.1 26 NP NP 9.14 1.90 1.74 2.68 F 0.07 28 - - - - - -
12.50 SPT/DS 13 14 18 32 24 =
13.50 spT/Ds  |Medium Dense to Dense, Yellowish | 13 | 16 [ 19 | 35 | 20 15 183 | 556 | 246 29 NP NP - - - - - - - - - - - - -
to Brownish, fine-grained silty sand
15.00 DS (SM) 1.4 52.7 33.0 13.0 27 NP NP 20.31 - - 2.77 F 0.08 29 - - - - - -
15.50 SPT/DS 17 21 24 45 23 ©
16.50 SPT/DS 18 23 25 48 24 0.8 71.5 18.6 9.1 26 NP NP - - - - - - - - - - - - -
18.00 DS 5.4 48.7 32.0 13.9 23 NP NP 18.65 - - 2.63 F 0.04 30 - - - - - -
18.50 SPT/DS 21 30 36 65 29 =
19.50 SPT/DS Hard, Brownish to Yellowish, fine- 23 33 36 69 30 4.2 9.9 62.5 234 24 NP NP - - - - - - - - - - - - -
21.00 DS grained inorganic silt of lowPlasticity 5.6 15.6 57.8 21.0 29 NP NP 24.37 - - 2.68 F 0.10 28 - - - - - -
with sand (ML)
21.50 SPT/DS 24 25 35 60 27 =
22.50 SPT/DS 23 27 37 64 27 6.3 4.7 63.5 25.6 27 NP NP - - - - - - - - - - - - -
24.00 DS 0.2 57.5 285 13.7 26 NP NP 9.74 - - 2.63 F 0.10 30 - - - - - -
24.50 SPT/DS  |Very Dense ,Yellowish to Brownish,| 24 29 38 67 28 ~
25.50 spT/ps  |fine-grained silty sand (SM) 25 | 27| 39| 66 | 27| 25 462 | 514 0.0 22 NP NP - - - - - - - - - - - - -
27.00 DS 1.2 56.3 28.8 13.8 28 NP NP 19.65 - - 2.85 F 0.03 33 - - - - - -
27.50 SPT/DS 28 35 45 80 31 o
28.50 sp1/ps  |Hard, Yellowish, fine-grained 36 | 45 | s0 | 95 | 35 0.0 358 | 64.2 0.0 24 NP NP - - - - - - - - - - - - -
inorganic silt of lowPlasticity with
30.00 DS sand (ML) 0.0 24.1 50.0 287 23 NP NP 14.14 - - 2.63 F 0.12 29 - - - - - -
30.50 SPT/DS 48 | 150/9cm)| - | 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
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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-56
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Direct Shear Test — BH-56
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Direct Shear Test — BH-56
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-56
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Direct Shear Test — BH-56
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NAME OF WORK: GEOTECHNICAL TN
METRO CORRIDORS OF AQUA LINE
GARDEN AND DEPOT

STATION TO BORAKI

SED EXTENST
BOTANICAL

MMTH (14.18 KM)

Stretch: Noida Sector-142 to Botanical Garden (54000 km TO 6+000 km)

BHID : BH-57

Chainage : 6+246 KM

Groundwater Level : 12.60 M

Location : Lat. 28.532783 Long. 77.359539

SPTN
VALUE

LAYER DESCRIPTION

TOP Sail: (0.00 + 0.750m)

Loose to Medium Dense, Brownish Gray,
fine-grained silty sand (SM) {0.75 ta 4.00m)

e —3
x SPT/DS |N=10
2 —=
a0
uos
SPTIDS |N=17
4w —=
X SPT/DS | N=83
w0 —=
e ——
uos
SPTIDS |N=34
700 —
x SPT/DS |N=18
a0 ——

sm

N=:
nwo—=

T =i
%l:
3 8
8
:

i
5

Medium Dense to Dense, Grayish ta Brown,
fine-grained silly sand with Gravel (SM) : {4.00 to
12.25m)

Very Dense, Brownish Grey 1o Yellowish Brown,
fine-grained sitty sand with Gravel (SM): (12.25 to
22.00m)

SPT/DS |N=44
nwo—
2m
uos
SPTIDS |N=73
e
x SPT/DS |N=100
1m0
50—
uos
SFT/DS |N=100
60
x SPT/DS |N=100
ro—o
am.
uos
SPTIDS | N=100
s
- x SPTIDS | N=100
2w
uos
SFT/DS |N=100
20—
x SPT/DS |N=100 |
an—
20—
uos
SPTIDS | N=100
A0
x SPT/DS |N=100|
m—

20—
uos
SPT/DS |N=100
aw—"
x SPT/DS |N=100
Bu—
—
uos
SPT/DS | N=100
s
x SPT/DS |N=100
aw—]
0
uos
SPT/DS |N=100 |
]
x SPT/DS |N=100
)

‘Very Dense, Dark Brownish to Yellowish Brown,
fine-grained silty sand with Gravel with Clay (SM):
(22.0010 35.00m)

LEGENDS

Sample Type
X Split Spoen Sampler

ﬂ U Shelby Tube (UDS)

General

W Groundwater Level
Soil

l:l Well Graded Gravel (GW)

|:| Poorly Graded Gravel (GP)

I:l Silty Gravel (GM)

|:| Clayey Gravel (GC)

l:l Well Graded Sand (SW)

E:| Poorly Graded Sand (SP)

E‘ Silty Sand (SM)

|:| Clayey Sand (SC)

Inorganic Silt of Low Compressibility (ML)
Inorganic Silt of Intermediate Compressibilty (MI)

- Inorganic Silt of High Compressibility (MH)

% Inorganic Clay of Low Compressibility (CL)
[ﬂ]]]]]]] Inorganic Clay of Intermediate Compressibility (CI)

Inarganic 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-57 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]:|6+246 Method of Drilling:|Rotary Drilling
Client:[Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|35.00 Start Date:[03-01-2026
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:|196.2 End Date:|04-01-2026
Project Code:|158_R07_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:[12.60 Location:|Lat: 28.532783, Long: 77.359539
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
[ -~ - ey - — [ [ ol
—_— a [ —_ [ —_ —_ X e > ~ e —_ o e
> > — 9 = € x o E
| 2 SlEl5|5|2 2] < s Sz |E |8=|2c] % 3| & T 8| |8 [5¢
_— £ —_ o = 2 2
£ 2 Descriptions w | & = |3 g 2 S T X £ £ - S _ g e | % e g ° g B ° = k] £ Ex(2 2
@ £ £ ] S 2 = [ o - > 5 = > s X218 2 o S = s S S s 2 | =35|3
o © © = o o o H < = o - % = 5= < € £ = (= o = - @ e = 2 £ e g
©w 3 o 3 a o = 3 " [} 5 =1 S = S ®»| T = ‘S ‘S ° o o < e o 3
siy|e|d|=|° e | B |5 |% [8F|5°7 & £z s | 3| & |8 |BE
- - - @
= 2 = & = | = o S | £ ” £ & &
0.00 DS Top Soil 12.3 62.3 17.1 83 24 NP NP - - - - - - - - - - - -
1.50 SPT/DS 3 4 6 10 14 10.1 62.3 18.8 8.7 25 NP NP - - - - - - - - - - - - -
Loose to Medium Dense, Brownish
3.00 ubs . . . 7.0 62.6 19.7 10.7 27 NP NP 11.89 1.83 1.64 2.58 F 0.03 22 uu 10 27 - - -
Gray, fine-grained silty sand (SM)
3.50 SPT/DS 7 7 10 17 19 -
4.50 SPT/DS 17 27 36 63 64 5.7 75.2 12.7 6.4 25 NP NP - - - - - - - - - - - - -
6.00 ubs 0.1 72.6 19.0 8.2 28 NP NP 12.60 2.08 1.85 2.66 F 0.11 30 - - - - - -
6.50 SPT/DS 10 13 21 34 32 -
7.50 spT/ps  [Medium Dense to Dense, Grayishto [ ¢ 9 9 18 | 16 9.9 68.2 14.0 7.9 26 NP NP - - - - - - - - - - - - -
Brown, fine-grained silty sand with
9.00 DS Gravel (SM) 0.8 83.0 9.4 6.8 22 NP NP 9.77 - - 267 F 0.05 25 - - - - - -
9.50 SPT/DS 10 14 15 29 25 -
10.50 SPT/DS 12 16 28 44 36 6.6 67.0 17.9 8.5 21 NP NP - - - - - - - - - - - - -
12.00 uDs 1.0 72.6 18.5 7.9 26 NP NP 15.71 2.09 1.80 2.67 F 0.08 27 - - - - - -
12.50 SPT/DS 15 25 48 73 55 =
13.50 SPT/DS 45 |(50/12cm), - 100 72 11.5 64.8 16.8 7.0 24 NP NP - - - - - - - - - - - - -
15.00 uDs 1.8 62.7 24.0 11.5 23 NP NP 13.44 2.17 1.91 2.67 F 0.09 29 - - - - - -
15.50 SPT/DS 31 |Go/12em)| - 100 41 =
16.50 spT/Ds  |Very Dense, Brownish Grey to 42 |somoem| - | 100 | 40 8.6 716 13.7 6.1 27 NP NP - - - - - - - - - - - - -
Yellowish Brown, fine-grained silty
18.00 DS sand with Gravel (SM) 6.7 52.5 28.9 11.9 26 NP NP 12.96 - - 2.62 F 0.02 30 - - - - - -
18.50 SPT/DS 20 |so/12em)| - 100 39 =
19.50 SPT/DS 33 50 |(s0/7em)| 100 39 7.0 62.6 18.9 11.5 26 NP NP - - - - - - - - - - - - -
21.00 DS 0.4 72.2 19.3 8.1 24 NP NP 14.55 - - 2.65 F 0.00 32 - - - - - -
21.50 SPT/DS 35 |(so/z4em)f - 100 38 =
22.50 SPT/DS 33 | (s0/6cm) - 100 37 5.9 75.4 12.0 6.6 23 NP NP - - - - - - - - - - - - -
24.00 ubs 14 65.4 21.6 11.6 21 NP NP 11.78 2.07 1.85 2.64 F 0.03 31 - - - - - -
24.50 SPT/DS 45 |(50/13cm), - 100 36 =
25.50 SPT/DS 47 |(50/13cm), - 100 36 7.7 59.8 21.0 11.4 28 NP NP - - - - - - - - - - - - -
27.00 DS 0.0 70.2 20.0 9.8 29 NP NP 13.57 - - 2.66 F 0.05 33 - - - - - -
y _ R -
27.50 SPT/DS Very Dense, Dark Brownish to Bor2em) 100 35
28.50 SPT/DS Yellowish Brown, fine-grained silty | (so/6cm) - - 100 35 9.9 64.0 17.6 8.5 - - - - - - - - - - - - - - - -
sand with Gravel with Clay (SM)
30.00 DS 0.2 65.2 225 12.1 25 NP NP 14.24 - - 2.59 F 0.00 36 - - - - - -
30.50 SPT/DS (50/3cm) - - 100 33 =
31.50 SPT/DS 50 | (10/1cm) - 100 33 9.8 60.2 16.5 13.6 - - - - - - - - - - - - - - - -
33.00 DS 0.0 69.4 19.9 10.6 - - - 12.55 - - - - - - - - - - - -
33.50 SPT/DS 40 50 | (so/5em)| 100 31 =
35.00 SPT/DS 69 - - 100 29 6.0 | 64.7 | 18.2 | 11.1 | - | - | - | - | - | - | - | - | - | - | - | - | - | - | - | -
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?)

GOMA ENGINEERING
AND CONSULTANCY

MOHR Circle Plot
250
BH-57_3.00m L
Col 1 (c) = 10.0kPa
Angle of Internal Friction () = 27°
200
——150.000
———100.000
§ 150.000
10 Fa I;Jre Envelope
S I
S /_—
b / _\\\
=
wl
§ 100 Fd N
7]
] 0 d \
0
0 50 100 150 200 250 300 400 450 500
Normal Stress (g) (kPa)
Direct Shear Test — BH-57 Direct Shear Test — BH-57 Direct Shear Test — BH-57
1.500 1500 1500
BH ID: BH-57 BH ID: BH-57 BHID: BH-57
Depth:3m Depth:6m Depth:9m
c=0.029 kg/cm? ¢=0.107 kg/cm? ¢ =0.050 kg/cm?
$b=221° _ $=29.7° ¢ =254°
1.000 € 1000 N§ 1.000
2 e . E
Tl e =
S O R g
2 N R )
--------- 1 3 e &
0500 e $ o0s00 | e 0500 [ -
...... Pt s ’ 5
............ o
pa
0.000 0.000 0.000
0.00 050 1.00 150 2.00 0.00 050 1.00 150 2.00 0.00 050 100 150

Normal Stress, o (kg/cm?)

Normal Stress, o (kg/cm?)

Normal Stress, o (kg/cm?)

Report No: 158_SEC142 TO BOGA_RO

Revision: RV00

Page 1148

2.00



Shear Stress, T (kg/cm?)

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

Direct Shear Test — BH-57
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NAME OF WORK: GEOTECHNICAL IN
METRO CORRIDORS OF AQUA LINE

GARDEN AND DEPOT STATION TO BORA

TIGATION WORK FOR PROPOSED EXTENSION
A SECTOR-142 TO BOTANICAL
MMTH (14.16 KM)

Stratch: Noida Sector-142 to Botanical Garden (5+000 km TO 6+000 km)

BHID : BH-58

Chainage - 6+323 KM

Groundwater Level : 1260 M

Location : Lat. 28.529696Long. 77.36443

SPTN
VALUE

LAYER DESCRIPTION

TOP Soi: (0.00 + 0.750m)

Medium Stff to SHff, fine-grained inorganic sit of
lowPlasticity with sand (ML) : (0.75 to 4.00m)

SPTIDS |N=10
a0 —
uos
SPTIDS |N=15
am ——
X SPT/DS |N=16
s —
e —
uos
SPT/DS |N=27
700
x SPT/DS | N=33
2 ——

Medium Dens ta Dense, fine-grained silty sand
(SM): (4.00 10 8.25m)

s —

N=4g
wo—

SPTIDS |N=47

T =
%:
3 8
8

no—

12

1300,

SPT/DS |N=69

= =
%c
3 8
8
z
3
=2

o

Hard, Yellawish, fine-grained inorganic silt of
lowPlasticity with sand (ML): (B.25 to 14.25m)

P

ups

SPTIDS |N=48
-

x SPTIDS |N=52

vo—
w0

uos

SPTIDS |N=73
e
- x SPTIDS | N=100

Dense to Very Dense, Grayish fine-grained silty
‘sand (SM): (14.25 1o 20.25m)

2100

N=100
nn—

SPT/DS |N=100

P Pe—
g
Em

an—

Hm—
ups
SPT/DS |N=100
mw—
x SFT/DS |N=100
"

Hard, Brownish Grey, fine-grained inorganic it of
lowPlasticity with sand (ML): (20.25 to 26.25m)

n—

N=100
n— &

P e
£
Em

SPT/DS |N=100

ww—]

nw—

SPTDS

SE- =
s
gm
:

N=100

1w

up—

SPTIDS |N=100

==
£
Em
:

3500

Very Dense, Gray to Brownish Grey, fine-grained
silly sand (SM): (26.25 to 35.00m)

LEGENDS

Sample Type
X Split Spoon Sampler

ﬂ D Shelby Tube (UDS)

General

¥ Groundwater Level
S

l:l Well Graded Gravel (GW)

D Poorly Graded Gravel (GP)

I:I Silty Gravel (GM)

I:l Clayey Gravel (GC)

l:l Well Graded Sand (SW)

D Poorly Graded Sand (SP)

m Silty Sand (SM)

|:| Clayey Sand (SC)

Inorganic Silt of Low Compressibility (ML)

Inorganic Silt of Intermediate Compressibility (M)

- Inorganic Silt of High Compressibility (MH)
% Inorganic Clay of Low Compressibility (CL)

Il"m“ Inorganic Clay of Intermediate Compressibility (CI)

Inorganic Clay of High Compressibility (CH)
=" Organic Soil of Low Compressibility (OL)
Organic Soil of Intermediate Compressibility OI)
QOrganic 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-58 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]:[6+323 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:[35.00 Start Date:|01-01-2026
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:|200 End Date:|02-01-2026
Project Code:|158 R07_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:[12.60 Location:|Lat: 28.529696, Long: 77.36443
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
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£ 2 Descriptions o0 a s s ] = X 9 X £ € ] S_|2€e|2E 5 @ k> 7] @ = ke £ Ex| =22
@ £ £l 5| 5| 2| & g ° = > 5 b= S | o828 2| ¢ g c o g S i ¥ |==s]%
o © © = o o o © < = o - ) 2 5| <« € £ = [ o = - @ — = S c e 2
2 3 = 3 @ S 5 a » o 5 E S 2 S m| S ® S B ° g ° ° g e 3
Sl 2|8 © z 8 2 2 2~ |~ g Q 3 S 3 3 S ]
s g P ° 2 g = 9 ° ] & < W S (7 a o 1}
2 2 a = o H H & a
0.00 DS Top Soil 0.0 26.2 47.4 26.4 25 NP NP - - - - - - - - - - -
1. PT/D! 2 4 1 14 . 27. 45.2 23.1 27 NP NP - - - - - - - - - - - - -
0 SPT/BS Medium Stiff to Stiff , fine-grained 6 0 39 ° > 3
3.00 uDS inorganic silt of lowPlasticity with 1.8 86.1 49.8 26.5 26 NP NP 11.89 1.91 1.71 2.67 F 0.02 23 uu 13 26 - - -
sand (ML)
3.50 SPT/DS 4 7 8 15 16 °
4.50 SPT/DS 6 7 9 16 16 10.7 64.3 16.0 9.0 22 NP NP - - - - - - - - - - - - -
6.00 UDS  |Medium Dense to Dense, fine- 25.1 515 16.4 7.0 28 NP NP 1265 | 194 | 172 2.63 F 0.05 25 uu 0.9 28 - - -
6.50 spT/ps  [grainedsilty sand (SM) 9 [ 12| 15| 27 | 25 -
7.50 SPT/DS 12 14 19 33 30 11.9 63.6 17.0 7.6 26 NP NP - - - - - - - - - - - - -
9.00 ubs 0.1 443 33.8 219 25 NP NP 15.52 1.96 1.70 2.66 F 0.06 26 - - - - - -
9.50 SPT/DS 11 21 28 49 42 °
10.50 spT/ps  [Hard, Yellowish, fine-grained 16 | 22| 25| a7 | 39 | 10 277 | 482 | 231 27 NP NP - - - - - - - - - - - - -
inorganic silt of lowPlasticity with
12.00 uDbs sand (ML) 8.6 17.7 52.6 21.1 29 NP NP 14.98 2.03 1.77 2.70 F 0.08 27 - - - - - -
12.50 SPT/DS 26 |(s2/13em)| - 100 75 =
13.50 SPT/DS 25 31 38 69 33 0.9 28.1 50.3 20.8 26 NP NP - - - - - - - - - - - - -
15.00 uDbs 0.7 52.9 33.0 13.3 25 NP NP 11.66 2.08 1.87 2.69 F 0.08 29 - - - - - -
15.50 SPT/DS 17 22 26 48 24 °
16.50 SPT/DS  |pense to Very Dense, Grayish fine- | 14 | 24 | 28 | 52| 25 | 115 67.7 14.9 5.8 23 NP NP - - - - - - - - - - - - -
18.00 ups  |grainedsilty sand (SM) 0.0 728 | 181 9.2 29 NP Ne | 1226 | 215 | 191 | 263 F 0.00 30 - - - - - -
18.50 SPT/DS 30 35 38 73 32 -
19.50 SPT/DS 32 38 |(s0/13em)f 100 40 7.7 73.1 13.3 5.9 26 NP NP - - - - - - - - - - - - -
21.00 ubs 1.8 72.6 18.3 7.3 23 NP NP 16.24 2.18 1.88 2.63 F 0.11 28 - - - - - -
21.50 SPT/DS 33 35 |(s0/12em) 100 39 =
22.50 spT/ps  [Hard, Brownish Grey, fine-grained | 35 | 40 fisom0em| 100 | 39 | 238 259 | 477 | 236 2 NP NP - - - - - - - - - - - - -
inorganic silt of lowPlasticity with
24.00 ubs sand (ML) 5.6 423 353 16.8 21 NP NP 14.86 211 1.84 2.70 F 0.10 30 - - - - - -
24.50 SPT/DS 16 21 |(s0/14cm)f 100 38 =
25.50 SPT/DS 20 31 |(s0/12em) 100 37 33 21.7 50.6 24.4 26 NP NP - - - - - - - - - - - - -
27.00 DS 0.7 69.1 19.4 10.8 25 NP NP 11.71 - - 2.63 F 0.05 32 - - - - - -
27.50 SPT/DS (s0/12em)| - - 100 36 ©
28.50 SPT/DS (s0/10em)f - - 100 | 36 - - - - - - - - - - - - - - - - - - - -
30.00 DS 1.2 62.7 25.7 10.4 26 NP NP 10.98 - - 2.62 F 0.03 34 - - - - - -
30.50 SPT/DS Very Dense, Gray to Brownish Grey, s0/8cm) 100 5
em)| - - -
. fine-grained silty sand (SM)
31.50 SPT/DS (s0/zem)| - - | 100 | 34 - - - - - - - - - - - - - - - - - - - -
33.00 DS 0.3 66.2 223 11.2 22 NP NP 13.45 - - - - - - - - - - - -
33.50 SPT/DS 30 | (50/7cm) - 100 33 o
o] Jwlwl T T T T T T [ [ [ T T T [ [ [ [T T
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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MOHR Circle Plot MOHR Circle Plot
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Shear Stress, T (kg/cm?)

Direct Shear Test — BH-58

1.500
BH ID: BH-58
Depth:30 m
¢ =0.030 kg/cm?
=338
1.000 e
Ko
0500 e
o’
0.000
0.00 050 1.00 150

Normal Stress, o (kg/cm?)

2.00

Quality we put forward

GOMA ENGINEERING
AND CONSULTANCY

Report No: 158_SEC142 TO BOGA_RO

Revision: RV00

Page 1156




NAME OF WORK: GEC

CHNICAL IN
METRO CORRIDORS OF AQUA LINE
GRRDEN AND DEPOT STATION TO B

TIGATION WORK FOR

RAE

)SED EXTENST

SECTOR-142 TO BOTANICAL
MMTH (14.16 KM)

Stratch: Noida Sector-142 to Botanical Garden (5+000 km TO 6+000 km)

BH ID : BH-58

Chainage - 6+429 KM

Groundwater Level : 1260 M

Location : Lat. 28.529258 Long. 77.365404

SPTN
VALUE

LAYER DESCRIPTION
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SPTIDS
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Em

3500

N=18

N=26

N=33

N=38

N=81

N=88

N=100{"

N=100

N=100

N=100

N=100

N=100

N=100

TOP Soi: (0.00 + 0.750m)

Medium Dense to Dense, Grayish, fine-grained
silty sand (SM) : (0.75 to 8.25m)

Hard Brownish to Brownish Yellow, fine-grained
inorganic silt of lowPlasticity with sand (ML) : (8.25
10 14.25m)

Very Dense, Brownish Grey, fine-grained silty
‘sand with Gravel (SM)  (14.25 to 23.25m)

‘silty sand with Gravel (SM) : (23.25 to 35.00m)

Very Dense, Brownish to Greyish, fine-grained

LEGENDS

Sample Type
X Split Spoon Sampler

ﬂ D Shelby Tube (UDS)

General

¥ Groundwater Level
S

l:l Well Graded Gravel (GW)

D Poorly Graded Gravel (GP)

I:I Silty Gravel (GM)

I:l Clayey Gravel (GC)

l:l Well Graded Sand (SW)

m Poorly Graded Sand (SP)

m Silty Sand (SM)

|:| Clayey Sand (SC)

Inorganic Silt of Low Compressibility (ML)

Inorganic Silt of Intermediate Compressibility (M)

- Inarganic Silt of High Compressibility (MH)
% Inorganic Clay of Low Compressibility (CL)
[m]]]]]] Inorganic Clay of Intermediate Compressibility (Cl)y
Inarganic Clay of High Compressibility (CH)
Organic Soil of Low Compressibility (OL)

Organic Soil of Intermediate Compressibility O1)
QOrganic 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-59 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]:[6+429 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:[35.00 Start Date:|30-12-2025
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:|198.5 End Date:|31-12-2025
Project Code:|158 R07_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:[12.60 Location:|Lat: 28.529259, Long: 77.365404
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
o m < < - — &= & —
—_ a [) —_ ) —_ —_ X c > ~, — —_ — c
> > — 9 = £ x o €
£ 3 28|52 | < 212 5|2 |2-|2-]| 3 S| 8 $l 8| 2|8 |52
s | 2 Descriptions sls|S|3|8| E| 8| g || 8| 8| 2 |8_|8%|8%| & || 2|28 || =|2|E% |55/22
@ £ £ % S g £ ] © - > = S = o X |8 282 © s = fra g S fr » =35 |9
o © © = o o o - < = o) e ) 2 5| <« € £ = [ = ) = [= & — = o ¢ 2 9
v L] 1= ] @ o = 3 @ [v] = = ‘S 2 = wm| Zm 'S 3 ° o o 3 e 6 3
Sl 2|8 © z 8 2 2 2~ |~ g Q 3 S 3 3 S ]
= s Py (¢} z g = @ o @ 2 5 o S o a o <]
g 2 2| = S £ £ & &
0.00 DS Top Soil 7.8 67.8 16.5 7.8 - - - - - - - - - - - - -
1.50 SPT/DS 4 5 6 11 15 6.1 61.4 20.8 11.6 22 NP NP - - - - - - - - - - - - -
3.00 uDbs 0.1 62.0 24.0 13.9 26 NP NP 12.84 1.75 1.55 2.61 F 0.03 22 - - - - - -
3.50 SPT/DS 7 8 10 18 20 °
Medium Dense to Dense, Grayish,
4.50 SPT/DS . . . 10 12 14 26 27 9.3 66.7 17.6 6.5 26 NP NP - - - - - - - - - - - - -
fine-grained silty sand (SM)
6.00 uDsS 0.2 78.5 14.2 7.1 27 NP NP 14.55 1.91 1.67 2.62 F 0.06 26 - - - - - -
6.50 SPT/DS 10 13 16 29 27 =
7.50 SPT/DS 13 16 17 33 30 10.3 61.1 18.4 IO 26 NP NP - - - - - - - - - - - - -
9.00 ubs 2.7 20.7 53.5 23.1 28 NP NP 13.20 1.89 1.67 2.67 F 0.09 27 uu 0.8 29 - - -
9.50 SPT/DS 15 17 21 38 32 °
10.50 spT/ps  [Hard,Brownish to Brownish Yellow, | 35 | 55 [ 24 | 46 | 38 | 10 281 | 501 [ 207 27 NP NP - - - - - - - - - - - - -
fine-grained inorganic silt of
12.00 UDS  [iowPlasticity with sand (ML) 15.0 103 49.7 25.1 29 NP NP 1415 [ 191 1.67 2.65 F 0.1 28 uu 11 28 - - -
12.50 SPT/DS 20 23 26 49 37 =
13.50 SPT/DS 20 24 28 52 37 0.9 33.0 47.1 19.0 26 NP NP - - - - - - - - - - - - -
15.00 DS 7.1 54.2 289 9.8 26 NP NP 9.89 - - 2.69 F 0.09 29 - - - - - -
15.50 SPT/DS 18 39 42 81 36 °
16.50 SPT/DS 22 41 44 85 37 12.3 70.5 11.3 5.9 29 NP NP - - - - - - - - - - - - -
18.00 DS 0.0 77.2 16.2 6.7 22 NP NP 12.41 - - 2.63 F 0.01 30 - - - - - -
18.50 SPT/DS Very Dense, Brownish Grey, fine- 28 20 18 a8 37
. grained silty sand with Gravel (SM)
19.50 SPT/DS 30 45 |(s0/12em) 100 40 9.2 63.3 17.9 9.6 26 NP NP - - - - - - - - - - - - -
21.00 DS 0.5 721 19.2 83 24 NP NP 13.17 - - 2.63 F 0.00 32 - - - - - -
21.50 SPT/DS 33 39 |(s0/12em) 100 39 =
22.50 SPT/DS 36 44  |(s0/11em) 100 39 6.4 64.0 19.5 10.1 26 NP NP - - - - - - - - - - - - -
24.00 DS 0.0 68.9 211 10.0 27 NP NP 11.26 - - 2.60 F 0.04 31 - - - - - -
24.50 SPT/DS 40 |(s0/10cm)| - 100 38 =
25.50 SPT/DS 44 | (50/8cm) - 100 37 4.4 69.9 18.3 7.4 22 NP NP - - - - - - - - - - - - -
27.00 DS 0.1 74.1 18.0 7.8 21 NP NP 15.54 - - 2.68 F 0.00 33 - - - - - -
27.50 SPT/DS (s0/12em)| - - 100 36 ©
28.50 spT/ps  |Very Dense, Brownish to Greyish, |soicf - - | 100] 36 7.9 646 | 189 8.7 26 NP NP - - - - - - - - - - - - -
fine-grained silty sand with Gravel
30.00 DS (SM) 0.0 68.5 216 9.8 29 NP NP 13.29 - - 2.67 F 0.00 32 - - - - - -
30.50 SPT/DS 48 | (50/7cm) - 100 35 o
31.50 SPT/DS 44 | (50/6cm) - 100 34 - - - - - - - - - - - - - - - - - - - -
33.00 DS 0.8 70.8 19.8 8.7 - - - - - - - - - - - - - - - -
33.50 SPT/DS 43 | (50/6cm) - 100 33 o
el Jwlwl T T T T T T [ [ [ [T T T [ [ [ [ T T

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

—e—BH-59_0.00m
—e—BH-59_1.50m

90 ~—#—BH-59_3.00m
BH-59_4.50m
—e—BH-59_6.00m

80 —&—BH-59_7.50m
——BH-59_9.00m
70
60
50
40
30
20
10
0
0.0001 0.001 0.01 0.1 1 10
Particle Size (mm)
Grain Size Distribution Curve
100
—8—BH-59_31.50m
—e—BH-59_33.00m
90 —8—BH-59_35.00m
80
70
60
50
40
30
20
10
0
0.0001 0001 001 01 1 10

Particle Size (mm)

Percent Finer (%)

100

90

80

70

60

50

40

30

20

0.0001

—e—BH-39_10.50m
=@ BH-59_12.00m
e BH-59-13.50m

BH-59_15.00m
—e—BH-59_16.50m
—e—BH-59_18.00m
=—8—BH-59_19.50m

0.001

Grain Size Distribution Curve

0.01 0.1

Particle Size (mm)

Percent Finer (%)

90

80

70

60

50

40

30

20

10

0.0001

—@—BH-59_21.00m
=@ BH-59_22.50m
—8—BH-59 24.00m

BH-59_25.50m
=@ BH-59_27.00m
~—&— BH-59_28.50m
—8— BH-59_30.00m

0.001

GOMA ENGINEERING
AND CONSULTANCY

Grain Size Distribution Curve

Particle Size (mm)

Report No: 158_SEC142 TO BOGA_R0

Revision: RV00

Page 1159




MOHR Circle Plot

GOMA ENGINEERING
AND CONSULTANCY

MOHR Circle Plot
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Direct Shear Test — BH-59
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Shear Stress, T (kg/cm?)

Direct Shear Test — BH-59

1.500
BH ID: BH-59
Depth:30 m
¢ =0.000 kg/cm?
$ =320
1.000
..
e
0500 |
o
0.000
0.00 050 1.00 150

Normal Stress, o (kg/cm?)
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C JESTIGATION WORK FOR PROPOSED EXTENSION
AQUA LINE FROM NOIDA SECTOR-142 TO BOTANICAL
ATION TO BORAKI MMTH (14.16 KM)

METRO CORRIDO
GARDEN AND DE

Stretch: Noida Sactor-142 to Botanical Garden (5+000 km TO 6+000 km)

BH ID : BH-60 Chainage 6+488 KM

Groundwater Level . 12.60 M

Location : Lat. 28.528927 Long. 77.365871

SPTH
i LAYER DESCRIPTION

TOP Sail: (0.00 + 0.750m)

Medium Dense to Dense, Brownish ta Grayish,
fine-grained silty sand (SM) : (0.75 to B.25m)

SPT/DS |N=11

SPT/DS |N=29

SPT/DS |N=33

SPT/DS |N=26

SPT/DS |N=34

Very Stiff to Hard Brownish, fine-grained inorganic
siltof lowPlasticity with sand and Gravel(ML): (8.25
to 14.25m)

SPT/DS |N=28

SPT/DS |N=31

SPT/DS |N=35

SPT/DS |N=38

Very Dense, Grey lo Red Brownish, fine-grained
silty sand with Gravel (SM) : {14.25 1o 22.00m)

SPT/DS |N=88

SPT/DS |N=41

SPTIDS |Neds |

SPTIDS |N=43

SPT/DS | N=56

Very Dense, Brownish to Grey, fine-grained sity
sand with Gravel (SM) : (22.00 ta 35.00m)

SPT/DS | N=100

SPT/DS |N=100 |

SPT/DS |N=100

SPT/DS [N=100|

SPT/DS |N=100

SPT/DS |N=100

SPT/DS |N=100

SPT/DS |N=100

SPTIDS |N=100} -

LEGENDS

Sample Type
X Split Spoon Sampler

DI] Shelby Tube (UDS)

General

¥ Groundwater Level
Soil

l:l Well Graded Gravel (GW)

D Poorly Graded Gravel (GP)

I:l Silty Gravel (GM)

|:| Clayey Gravel (GC)

D Well Graded Sand (SW)

Poorly Graded Sand (SP)

D Silty Sand (SM)

:l Clayey Sand (SC)

Inorganic Silt of Low Compressibility (ML)
Inorganic Silt of Intermediate Compressibility (M1)
- Inorganic Silt of High Compressibility (MH)
% Inorganic Clay of Low Compressibility (CL)
||||ﬂmﬂ| Inorganic Clay of Intermediate Compressibility (C1)
Inorganic Clay of High Compressibility (CH)
Organic Soil of Low Compressibility (OL)

| Organic Soll of Intermediate Gompressisilty Ol)
Organic Soil of High Compressibility (OH)

Peat (Pt}

Top Soll (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-60 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]:[6+488 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:[35.00 Start Date:|28-12-2025
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:|195.3 End Date:|30-12-2025
Project Code:|158 R07_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:[12.60 Location:|Lat: 28.528927, Long: 77.365871
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
o T < IS - — = & —
—_ a [ —_ [ —_ —_ xX c > ~, — —_ — c
> > — 9 = x o €
£ s 2252 2| < 212 5|2 |2-|2-]| 3 £ s S| 8| 2|8 |53
£ 2 Descriptions w| 8| 3 z ] £ IS T X £ £ T S _ g e | & e g ° g ] o = k] £ 5x(22
@ € £ % S S = g ] = > =S S - o X[ A2 8 32 o 2 = e 2 ] s -4 =3 | 9
(=] © © = o o o © < = o - ) 2 5| x« € £ k= [ o = - @ — = 9 £ e 2
»n L1} w o @ o = 3 “ (s} 5 k] ‘S 1 S ®| T @ ‘'S ‘B ° b ° ] c o 3
0 ~ Ql 2 © 5 4 F= 2 F- il - o o K 5 K} 2 o 9 2
- S Py o 2 g = @ ° 2 5 ) S W a o <1}
z 2 5 = S & & a &
0.00 DS Top Soil 8.2 714 13.4 7.0 28 NP NP - - - - - - - - - - -
1.50 SPT/DS 5 5 6 11 15 9.7 69.0 14.8 6.4 29 NP NP - - - - - - - - - - - - -
3.00 uDbs 0.4 63.1 25.7 10.8 27 NP NP 13.56 1.88 1.66 2.60 F 0.03 22 uu 15 24 - - -
3.50 SPT/DS Medium Dense to Dense, Brownish 2 14 n 2 32 )
4.50 SPT/DS  |to Grayish, fine-grained silty sand 10 15 18 33 34 11.0 60.3 20.4 8.3 26 NP NP - - - - - - - - - - - - -
SM
6.00 uDsS (SM) 2.7 55.4 29.7 12.2 24 NP NP 14.44 1.96 1.71 2.67 F 0.06 24 - - - - - -
6.50 SPT/DS 10 12 14 26 24 =
7.50 SPT/DS 12 16 18 34 31 8.2 65.2 19.4 7.2 26 NP NP - - - - - - - - - - - - -
9.00 ubs 5.3 8.3 61.9 24.5 29 NP NP 12.87 1.91 1.69 2.66 F 0.07 26 uu 17 25 - - -
9.50 SPT/DS 10 13 15 28 24 °
10.50 spT/ps  [Very stiff to Hard,Brownish, fine- 12| 14| 17| 31| 25| 33 242 | s08 | 217 28 NP NP - - - - - - - - - - - - -
grained inorganic silt of lowPlasticity
12.00 DS with sand and Gravel(ML) 0.0 62.9 24.1 13.1 25 NP NP 16.18 - - 2.63 F 0.08 27 - - - - - -
12.50 SPT/DS 10 15 20 35 26 =
13.50 SPT/DS 12 15 21 36 21 1.8 229 514 250 23 NP NP - - - - - - - - - - - - -
15.00 uDbs 0.0 67.4 25.1 7.6 22 NP NP 15.77 1.98 1.71 2.64 F 0.07 28 - - - - - -
15.50 SPT/DS 30 40 48 88 39 =
16.50 SPT/DS 33 41 | (s0/9em)| 41 22 10.9 61.6 18.9 8.6 27 NP NP - - - - - - - - - - - - -
18.00 DS Very Dense, Grey to Red Brownish, 0.0 762 | 150 8.8 25 NP NP | 13.22 - - 2.66 F 0.08 29 - - - - - -
fine-grained silty sand with Gravel
18.50 SPT/DS  [(sm) 30 45 | (so/sem)| 45 23 =
19.50 SPT/DS 30 43 |(s0/10cm) 43 22 8.7 713 13.3 6.7 29 NP NP - - - - - - - - - - - - -
21.00 DS 0.0 75.8 17.1 7.1 24 NP NP 11.66 - - 2.70 F 0.09 30 - - - - - -
21.50 SPT/DS 8 23 33 56 25 -
22.50 SPT/DS 26 |(38/13em) - 100 39 12.6 65.5 14.9 6.9 26 NP NP - - - - - - - - - - - - -
24.00 DS 0.1 521 344 13.5 28 NP NP 10.87 - - 2.67 F 0.00 31 - - - - - -
24.50 SPT/DS 10 40 |30/5em)| 100 38 =
25.50 SPT/DS 22 |(s0/12em) - 100 37 8.6 64.7 22.3 4.4 26 NP NP - - - - - - - - - - - - -
27.00 DS 0.0 81.9 12.9 5.2 26 NP NP 12.64 - - 2.65 F 0.03 32 - - - - - -
27.50 SPT/DS 28  |(s0/10em)f - 100 36 ©
28.50 SPT/DS very Dense, Brownish to Grey, fine- 29 | (s0/8cm) 100 | 36 10.8 64.0 15.4 9.8 22 NP NP
. grained silty sand with Gravel (SM) . . i .
30.00 DS 0.1 68.0 20.6 11.2 27 NP NP 13.89 - - 2.62 F 0.01 34 - - - - - -
30.50 SPT/DS 31 | (50/9cm) - 100 35 o
31.50 SPT/DS 30 [@oorem) - | 100 | 34 - - - - - - - - - - - - - - - - - - - -
33.00 DS 0.0 79.4 14.0 6.6 - - - - - - - - - - - - - - - -
33.50 SPT/DS 32 | (46/6cm) - 100 33 o
o] Joolwl T [ T T T T T T T T T T T [ T [ T [ T
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
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MOHR Circle Plot MOHR Circle Plot
350 250
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-60

1.500
BH ID: BH-60
Depth:12 m
¢ =0.084 kg/cm?
$=26.5"
1.000
L0
0500 | e
o
0.000
0.00 0.50 1.00 150 200
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-60
1.500
BH ID: BH-60
Depth:21 m
¢ =0.086 kg/cm?
$=29.6°
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?)

1.500

1.000

0.500
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1.500

1.000

0.500

0.000
0.00

Direct Shear Test — BH-60

BH ID: BH-60
Depth:15 m
¢ =0.070 kg/cm?
$=275°
o
0.50 1.00 150 2.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-60
BH ID: BH-60
Depth:24 m
¢ =0.000 kg/cm?
$=310°
.9
o
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-60
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e ]
e
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Shear Stress, T (kg/cm?)

Direct Shear Test — BH-60
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C.8.

Zone 8: CH: 6+490 km to 7+490 km (BH-61 to BH-70)

NAME OF WORK:
TRO CORRID
DEN AND

Stretch: Noida Sector-142 to Botanical Garden (84000 km TO 74000 km)

BHID : BH-61

‘ Chainage : 6+633 KM

‘Groundwater Level : £.35 M

‘ Location : Lal. 28.528102 Long. 77.367108

sPTH

o (E] swme [V

LAYER DESCRIPTION

SPTIDS |N=11

ups

SPTIDS |N=18

TOP Sail: (0.00 + 0.750m)

Medium Dense, Brownish, fine-grained silty sand
(SM) : (0.75 10 2.00m)

SPTIDS |N=35

ups

SPTIDS |N=40

SPTIDS |N=38

Dense, Grayish, fine-grained fine-grained sty
sand (SM) : (4.00 to 8.25m)

uDs

SPTIDS |N=43

SPTIDS |N=54

ups

SPTIDS |N=37

SPTIDS |N=38

Hard, Brownish, fine-grained inorganic silt of low
Plasiicity with sand and gravel (ML) : (8.25 to
14.25m)

ups

SPTIDS |N=4g

SPTIDS |N=57

ubs

SPTIDS |N=g2

SPTIDS |N=67

Dense to Very Dense, Grayish, fine-grained silty
sand (SM) : (14.25 ko 20.25m)

ups

SPTIDS |N=T74

ups

SPTIDS |N=100

SPTIDS |N=100

SPTIDS | N=100/

Very Dense, Grayish, fine-grained sity sand with
Graval (SM): (20.25 to 26.25m)

ubs

SPTIDS |N=100

ubs

SPTIDS |N=100

SPTIDS |N=100

SPTIDS |N=100

SPTIDS |N=100

SPTIDS |N=100|

Very Dense, Brownish, gray fine-grained silty sand
with Gravel (SM): 26.25 to 35.00m)

LEGENDS

Sample Type
X Split Spoon Sampler

HH Shelby Tubs (UDS)

General

W Groundwater Level

Soll

D Well Graded Gravel (GW)

D Poorly Graded Gravel (GP)

D Silty Gravel (GM)

l:l Clayey Gravel (GC)

I:l ‘Well Graded Sand (SW)

E Poorly Graded Sand (SP)

|:| Silty Sand (SM)

l:l Clayey Sand (SC)

Inorganic Silt of Low Compressibility (ML)
Inorganic Silt of Intermediate Compressibility (M)

BB oroanic sinotvign Compressibiy ()
[E=] worganic Ciay of Low Comprassibity (CL)
ﬂ]ﬂ]] Inorganic Clay of Intermediate Compressibility (CI)
Inorganic. Clay of High Compressibiity (CH)
Organic Soil of Low Compressibily (OL)

Organic Soil of Intermediate Compressibility O1)
Organic Soil of High Compressibilty (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 Noida BH ID:|BH-61 Contractor:|Goma Engineering & Consultancy
Name of Work:|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]:|6+639 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|35.00 Start Date:[26-12-2025
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:|198 End Date:|27-12-2025
Project Code:|158_R08_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:|8.35 Location:|Lat: 28.528102, Long: 77.367108
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
o - — = - — & [ —
—_ o [ —_ [7) — —_ RN c > ~ e —_ e o«
> > —_ < = £ x o E
< c 5| 25|82 2| ¢ S1 S| 5|8 |g=|2c| B S| 5 £ 8| 2|8 |52
£ 2 Descriptions ™ a = - ] & IS X S £ t - S 2e | 2"e S ° o £ ° = B £ 5x |2 ¥
g £ £ 7 s | ¢ e ¢ = = > 5 5 s |3E|18<|l8s| ¢ g z = 2 5 z w 23|38
o [ © = o o o © H = S - o Z 5 | =% € £ = - ] w - a e = -] g g
n @ I @ a o 1 3 @ =} = ] S 2 = w| Z = S @ ° o ° 3 2 6 3
) ~ | s © z 3 2 2 a~— e~ g o K] S K] 2 S 3 4
= S oy o z g = @ ] @ 2 5 = S o & o <]
2 F4 a = o & & -
0.00 DS Top Soil - - - 5.1 74.5 14.6 5.8 22 NP NP - - - - - - - - - -
1.50 SPT/DS 5 5 6 11 15 10.3 71.4 13.3 4.9 23 NP NP - - - - - - - - - - - - -
Medium Dense, Brownish, fine-
3.00 ubs . . 7.5 60.8 223 9.4 27 NP 7.94 1.78 1.65 2.65 F 0.04 23 uu 11.0 26.0 - - -
grained silty sand (SM)
3.50 SPT/DS 6 8 10 18 20 ©
4.50 SPT/DS 10 15 20 35 36 11.5 68.0 13.6 6.9 28 NP NP - - - - - - - - - - - - -
6.00 UDS  [pense, Greyish, fine-grained fine- 123 57.4 22,0 8.4 26 NP NP 8.72 180 | 166 | 266 F 0.11 29 uuy 100 | 270 - - -
6.50 spT/Ds  [8rained silty sand (SM) 10 17 23 | a0 | 38 .
7.50 SPT/DS 12 16 22 38 35 11.0 62.5 15.8 10.7 26 NP NP - - - - - - - - - - - - -
9.00 ubs 15 12.5 57.1 29.0 24 NP NP 12.80 1.94 1.72 2.64 F 0.11 26 - - - - - -
9.50 SPT/DS 14 18 25 43 26 =
10.50 spT/ps  |Hard, Brownish, fine-grained 15 21 33 | sa | 31| 33 258 | 467 | 241 25 NP NP - - - - - - - - - - - - -
inorganic silt of low Plasticity with
12.00 UDS  |sand and gravel (ML) 9.2 29.8 39.1 219 27 NP NP 1460 | 2.01 175 2.63 F 0.09 27 - - - - - -
12.50 SPT/DS 11 17 20 37 23 o
13.50 SPT/DS 10 17 21 38 23 1.0 24.3 51.7 23.1 26 NP NP - - - - - - - - - - - - -
15.00 DS 2.1 58.0 25.8 14.1 24 NP NP 11.80 - - 2.66 F 0.08 29 - - - - - -
15.50 SPT/DS 15 22 27 49 27 =
16.50 SPT/DS  |pense to Very Dense, Greyish, fine- | 20 25 32 | 57| 30 8.2 71.4 13.4 7.0 23 NP NP - - - - - - - - - - - - -
18.00 ps  [grainedsilty sand (SM) 0.0 535 | 338 | 127 27 NP NP | 12.90 - - 261 F 0.00 29 - - - - - -
18.50 SPT/DS 22 28 34 62 31 o
19.50 SPT/DS 24 30 37 67 32 11.3 67.0 15.6 6.1 24 NP NP - - - - - - - - - - - - -
21.00 DS 0.0 68.8 21.0 10.2 26 NP NP 10.60 - - 2.69 F 0.10 30 - - - - - -
21.50 SPT/DS 20 33 41 74 34 o
22.50 SPT/DS  |Very Dense, Greyish, fine-grained 37 45 | osem | 100 | 42 7.3 64.5 19.3 8.8 28 NP NP - - - - - - - - - - - - -
24.00 ps  [silty sand with Gravel (SM) 0.0 739 | 170 91 29 NP NP | 12.80 - - 262 F 0.14 34 - - - - - -
24.50 SPT/DS 40 (50/11cm) - 100 41 =
25.50 SPT/DS 45 (50/10cm) - 100 40 4.6 72.5 16.8 6.1 21 NP NP - - - - - - - - - - - - -
27.00 DS 0.3 60.9 27.7 11.1 26 NP NP 13.20 - - 2.68 F 0.12 32 - - - - - -
27.50 SPT/DS 50 (50/4cm) - 100 39 ©
28.50 SPT/DS 50 (50/2¢m) - 100 39 6.7 73.1 13.9 6.3 24 NP NP - - - - - - - - - - - - -
30.00 DS 0.0 63.1 245 12.4 26 NP NP 11.20 - - 2.67 F 0.13 33 - - - - - -
30.50 SPT/DS Very Dense, Brownish, gray fine- sofoem) 100 38
cm R R -
. grained silty sand with Gravel (SM)
31.50 SPT/DS 42 50 (so/6cm) | 100 37 6.7 68.6 15.7 9.1 23 NP NP - - - - - - - - - - - - -
33.00 DS 0.3 59.5 28.0 12.2 21 NP NP - - - - - - - - - - - - -
33.50 SPT/DS 48 (36/3cm) - 100 36 =
35.00 SPT/DS (60/7cm) - - 100 36 12.2 | 66.7 | 14.8 | 6.3 | 26 | NP | NP | - | - | - | - | - | - | - | - | - | - | - | - | -
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
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Normal Stress, o (kg/cm?)

Normal Stress, o (kg/cm?)
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MOHR Circle Plot MOHR Circle Plot
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Direct Shear Test — BH-61

1.500
BH ID: BH-61
Depth:18 m
¢ =0.083 kg/cm?
$=285"
1.000
i
.
0.500
(3
0.000
0.00 0.50 1.00 150
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-61
1.500
BHID: BH-61
Depth:27 m
¢=0.121 kg/cm?
$=32.2°
1.000 =9
0.500 B
o’
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 1173

2.00

2.00



Shear Stress, T (kg/cm?)

Direct Shear Test — BH-61

1.500

BH ID: BH-61

Depth:30 m

¢ =0.125 kg/cm?

$=325 .
1.000

.
0.500 0
pe
0.000
0.00 050 1.00 1.50

Normal Stress, 6 (kg/cm?2)

2.00

Quality we put forward

GOMA ENGINEERING
AND CONSULTANCY

Report No: 158_SEC142 TO BOGA_RO

Revision: RV00

Page 1174




NAME OF WORK: GEOTECHNICAL TN
METRO CORRIDORS OF AQUA LINE

GARDEN AND DEPOT STATION TO BORAKI MMTH (14.16 KM)

0l STON
42 TO BOTANICAL

Stretch: Noida Sector-142 to Botanical Garden (64000 km TO 7+000 km)

Chainage : 6+726 KM

Location : Lat. 28.527716 Long. 77.367898

LAYER DESCRIPTION

BH ID : BH-62
Groundwater Level : 8.00 M
SPTN
OEFTH SAMPLE | yaLug
e —3
x SPT/DS |N=10
2 —=
a0
uos
SPTIDS |N=10
4w —=
X SPTIDS |N=20
w0 —=
e ——
uos
SPTIDS |N=29
700 —
x SPTIDS |N=22
a0 ——

sm

TOP Sail: (0.00 + 0.750m)

Medium to Dense, Brownish Gray, fine-grained
inorganic silt of kowPlasticity with sand with Litlle
gravel (ML): (0.75 10 9.25m)

N=!
nwo—=

T =
%l:
3 8
8
:

2

SPT/IDS

naw—

12

Loose to Medium Dense, Grayish, fine-grained
‘silly sand with gravel (SM): (9.15 to 12.25m)

uos
SPT/DS |N=61
a0
x SPTIDS |N=85
.

s——

N=
600

P pe
is
gm

SPTIDS |N=84

ww—]

800,

N=67
o

P pa
L
Em

- SPTIDS |N=73

2w

20—

Very Dense, Grayisn, fine-grained sily sand with
qgravel (SM): (1225 to 22.00m)

=
is
gm

SPTIDS |N=54
an—

2e00——]

w—]

SPTDS

S
Ll
’.E"m

mw—

Very Dense, Yellowish Red, fine-grained silty
sand with Grvel (SM): (22.00 1o 29.25m)

Er——
uos
SPTIDS |N=84
pr——
x SPT/DS | N=100
mn—
ow—
uos
SPT/DS | N=100
310
x SPTIDS |N=100
a2w—]

300

N=100
au—]

SPTIDS

N=100

Hard, Yellowish Brown, fine-grained inorganic sill
of low Plasficity with sand with Little gravel (WL}
(29.25 to 35.00m)

LEGENDS

Sample Type
X Split Spoen Sampler

ﬂ U Shelby Tube (UDS)

General

W Groundwater Level
Soil

l:l Well Graded Gravel (GW)

|:| Poorly Graded Gravel (GP)

I:l Silty Gravel (GM)

|:| Clayey Gravel (GC)

I:I Well Graded Sand (SW)

Poorly Graded Sand (SP)

C‘ Silty Sand (SM)

|:| Clayey Sand (SC)

Inorganic Silt of Low Compressibility (ML)
Inorganic Silt of Intermediate Compressibilty (MI)

- Inorganic Silt of High Compressibility (MH)

% Inorganic Clay of Low Compressibility (CL)
|Imm| Inorganic Clay of Intermediate Compressibility (CI)

Inarganic Clay of High Compressibility (CH)

~"~ Organic Soil of Low Compressibility (OL)
Organic Soil of Intermediate Compressibility O)
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-62 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]:[6+726 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:[35.00 Start Date:[25-12-2025
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:|198.4 End Date:|28-12-2025
Project Code:|158_R08_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:{8.00 Location:|Lat: 28.527716, Long: 77.367898
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
[ - — oy - o - - ol
—_ o @ —_ [] — —_— X c > ~ e — . c
> > — 9 = £ x o E
£ s El2|8l5|2| 2| < 121 5|2 |22 3 S| 8 s | 8| 2|8 |53
£ 9 Descriptions w | & s | 5 & X < IS = z © o 2% | 8" o ° o 5 ° = 5 £ E x|z Y
=3 [5 c 4 c 1] 14 5 = = — € g £ O = o O qc, o o a = = a < = 0 T 9 5 =
o £ = 1] ° > = [ h-] - > = S - N - - o S = [ S o o x =T 8 o
o © © = o o o o < = o - %) 2 5 ~ E £ &= = o = = @ Y = 9 £ c =
0 L} = o @ o 4 S © [} 5 k= ‘'S ~ S ®m| 2= 'S ki ° o ° o e 6o 3
dlgléls|=z|°® s | 2| 5|8 (87|67 & £l g s | 2| 8|8 |88
) S = o =
E 2 = =1 &z 0 s | £ g &8
0.00 DS Top Soil 4.7 32.7 413 213 22 NP NP - - - - - - - - - - -
1.50 SPT/DS 3 5 5 10 14 1.9 19.1 51.3 27.8 28 NP NP - - - - - - - - - - - - -
3.00 ubs 1.8 24.8 52.4 211 25 NP NP 11.60 1.84 1.65 2.64 F 0.04 24 uu 18 21 - - -
3.50 SPT/DS 2 4 6 10 11 ©
Medium to Dense, Brownish Gray,
4.50 SPT/DS  |fine-grained inorganic silt of low 5 9 11 | 20 | 20 0.0 292 | 489 21.9 26 NP NP - - - - - - - - - - - - -
6.00 ups  |Plasticity with sand with Little gravel 26 291 | 453 | 231 25 NP Np | 1067 | 186 | 168 2.66 F 0.07 24 uu 17 23 - - -
(ML)
6.50 SPT/DS 10 12 17 29 27 =
7.50 SPT/DS 8 10 12 22 20 2.7 214 51.5 24.4 25 NP NP - - - - - - - - - - - - -
9.00 ubs 0.6 40.1 37.7 216 26 NP NP 12.30 1.92 1.71 2.66 F 0.08 26 - - - - - -
9.50 SPT/DS 16 22 29 51 30 -
/ Loose to Medium Dense, Greyish,
10.50 SPT/DS |fine-grained silty sand with gravel 15 20 24 44 27 4.4 75.4 13.0 7.2 27 NP NP - - - - - - - - - - - - -
SM
12.00 ubs (SM) 28.0 33.0 333 5.7 21 NP NP 9.80 2.06 1.88 2.71 F 0.09 29 - - - - - -
12.50 SPT/DS 21 27 34 61 33 o
13.50 SPT/DS 22 29 36 65 34 9.8 67.2 15.8 7.2 29 NP NP - - - - - - - - - - - - -
15.00 uDbs 0.2 64.7 24.0 11.1 25 NP NP 13.40 2.18 1.92 2.78 F 0.12 31 - - - - - -
15.50 SPT/DS 28 35 42 77 38 =
16.50 SPT/DS  |Very Dense, Greyish, fine-grained | 31 | 39 [ 45 | 84 | 40 5.1 73.7 13.9 73 24 NP NP - - - - - - - - - - - - -
18.00 ups  [silty sand with gravel (SM) 04 668 | 214 | 114 23 NP Npo | 1340 | 218 | 192 2.69 F 0.12 30 - - - - - -
18.50 SPT/DS 25 30 37 67 33 o
19.50 SPT/DS 27 34 39 73 34 5.1 74.7 13.8 6.4 22 NP NP - - - - - - - - - - - - -
21.00 DS 0.3 65.2 24.9 9.6 27 NP NP 11.80 - - 2.68 F 0.10 31 - - - - - -
21.50 SPT/DS 18 23 29 52 26 °
22.50 SPT/DS 20 24 30 54 26 4.7 67.3 19.9 8.2 26 NP NP - - - - - - - - - - - - -
24.00 DS 0.0 60.9 283 10.8 23 NP NP 12.60 - - 2.64 F 0.10 30 - - - - - -
24.50 SPT/DS 31 38 43 81 35 o
2550 | spr/ps | oy Dense, Vellowish Red, fine- 32 | 42 | a6 | 88 | 36 | 119 | 653 | 149 | s0 2 NP NP
| grained silty sand with Gravel (SM) | . . . ) ) ) ) ) ) _ ) ) ) ) ) _
27.00 DS 1.7 64.9 22.7 10.6 21 NP NP 15.10 - - 2.72 F 0.12 32 - - - - - -
27.50 SPT/DS 35 45 49 94 37 ©
28.50 SPT/DS 40 48 | (so/5em)| 100 39 7.1 66.1 223 4.5 27 NP NP - - - - - - - - - - - - -
30.00 DS 0.0 68.6 22.8 8.6 26 NP NP 13.30 - - 2.66 F 0.13 28 - - - - - -
30.50 SPT/DS 30 | (50/4cm) - 100 38 °
31.50 spT/ps  |Hard, Yellowish Brown, fine-grained [ 35 | (so/3em)| - 100 | 37 4.9 31.1 45.4 18.7 24 NP NP - - - - - - - - - B - - -
inorganic silt of low Plasticity with
33.00 DS sand with Little gravel (ML) 0.0 47.3 33.7 19.0 26 NP NP - - - - - - - - - - - - -
33.50 SPT/DS 42 | (50/4cm) - 100 37 o
35.00 SPT/DS (50/5cm) - - 100 36 0.0 | 23.2 | 513 | 25.6 | 25.0 | NP | NP | - | - | - | - | - | - | - | - | - | - | - | - | -
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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MOHR Circle Plot MOHR Circle Plot
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Direct Shear Test — BH-62 Direct Shear Test — BH-62 Direct Shear Test — BH-62
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HAME OF WORK: GEOTECHMICAL INVESTIGATION WORK FOR PROPOSED EXTENSION
METRO CORRIDORS OF AQUA LINE FROM NOIDA TOR-142 TO BOTANICAL
GARDEN AMD DEPOT STATION TO BORAKI MMTH (14.16 KM)

Stretch: Noida Sactor-142 to Botanical Garden (6+000 km TO 7+000 km)

BH ID : BH-63 Chainage : 6+838 KM

Groundwater Level - 8.70 M Location : Lat. 28.527113 Long. 77.368842

Laven oescremon LEGENDS

TOP Sail: {0.00 + 0.750m)

Sample Type
| Medium Dense to Dense, Grayish, fine-grained
-{ sitty sand with gravel (SM) : (0.75 to 4.00m) X Split Spoon Sampler

x SPTIDS [N=11 ”D Shelby Tube (UDS)

General
ups =
SPTIDS [N=t2 | ¥ Groundwater Level
Very stiff to Hard, Grayish, fine-grained inorganic.
silt of lowPlasticity with sand with Little graved (ML) soil
X SPTIDS |N=46 (4.00 ta 11.25m) =

l:l Well Graded Gravel (GW)

lj Poorly Graded Gravel (GP)

l:l Sitty Gravel (GM)

l:l Clayey Gravel (GC)

E Well Graded Sand (SW)

Poorly Graded Sand (SP)

:l Silty Sand (SM)

l:l Clayey Sand (SC)

Inarganic Sit of Low Compressivilty (ML)

Inorganic Silt of Intermediate Compressibility (MI)
Very Dense, Brownish Gray, fine-grained silty

sang (SM): (11.25 lo 20.25m) - Inorganic Silt of High Comprassibility (MH)

% Inorganic Clay of Low Compressibility (CL)

N=58

TS =
g e
58

SPTIDS |N=25

00

ubs
SPTIDS
1050-

N=a2

SPTIDS |N=56

1210

SPTIDS |N=52
mﬂmﬂﬂ Inorganic Clay of Intermediate Compressibility (C1)

SPTIDS |N=61

H
b pa—

Inorganic Clay of High Compressibility (CH)

Organic Soil of Low Compressibility (OL)

=i
ups . Organic Soil of Intermediate Compressibility Ol)

1 SPTIDS | N=69 ‘Organic Soil of High Compressibility (OH)
150
Peat (Pt)
x SPTIDS |N=76

1700 Top Soil (TS)
180

ups

SPT/DS |N=100|
s
- x SPT/DS |N=100|

Hard, Brownish, fine-grained inorganic sit of
lowPlasticity with sand (ML) : (20.25 to 26.25m)

N=100
20

SPTIDS |N=100

g
rd P
o
35
g 8

200

2100
ups
SPTIDS | N=65
00
x SPTIDS [N=76
oo
Very Dense, Brawnish Gray, fine-grained sity
sand (SM): (26.25 to 35.00m)
oo
ups
SPTIDS [N=100
moo
x SPTIDS N=100|
200
006

SPTIDS |N=100

8
> b

SPTIDS |N=100|
200
00

ups

SPTIDS [N=100
e

x SPTIDS |N=100

3500
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-63 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]:[6+838 Method of Drilling:|Rotary Drilling
Client:[Noida Metro Rail Corporation (NMRC) Limited Depth [m]:[35.00 Start Date:|22-12-2025
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:|200.1 End Date:|25-12-2025
Project Code:|158_R08_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:|8.70 Location:|Lat: 28.527113, Long: 77.368842
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
o - — = = — & = —
= Q (4 _— [ —_— —_ xX c > ~ — —_— . c N
> > —_ 9 = £ x c £
£ 3 Sl E|E15|2| ¢ | < Sl 2| 5|2 |g=|2]| 3 s | 8 S| 8| 2|8 |53
i —_ ks P o 2
-,g 2 Descriptions w | & = T ] = 1S T X § £ < S _ g e | % e g ° E; B © = B H § 5|2 ]
@ £ £ 8 5 s £ ] ° oy > = 5 < ox|a22(8=2 Y < = i S S i P [=v|8
o @ ® | £ 8 S S H S = k] - o 2 5= | < E £ & = S % = 2 % = 25| e
a @ [ @ & o 4 & [ o 3 b= S 2 T ®| T = S ‘» ° 2 ° ] c S 2
2 | & 21 2 © > o = 2 a~—|a~-= 2 ] 2@ S 2 H ] S 4
p s pos o 2 g = @ o 2 < [ S ) A o L 9
2 4 a = S H] H] -
0.00 DS Top Soil 5.9 723 15.7 6.0 23 NP NP - - - - - - - - - - -
1.50 SPT/DS 4 5 6 11 15 5.6 67.6 18.1 8.8 24 NP NP - - - - - - - - - - - - -
/ Medium Dense to Dense, Greyish,
3.00 uDs fine-grained silty sand with gravel 6.1 62.6 220 9.3 26 NP NP 12.27 1.93 1.72 2.65 F 0.04 23 uu 26 18 - - -
(sM)
3.50 SPT/DS 5 5 7 12 13 o
4.50 SPT/DS 17 22 24 46 47 4.0 28.3 43.0 24.7 28 NP NP - - - - - - - - - - - - -
6.00 uDs 14 79.7 13.5 5.4 21 NP NP 14.10 2.12 1.86 2.68 F 0.12 30 - - - - - -
6.50 SPT/DS 12 23 35 58 54 o
/ Very stiff to Hard, Greyish, fine-
7.50 SPT/DS  |grained inorganic silt of low Plasticity] 10 11 14 25 23 0.0 235 53.3 23.2 28 NP NP - - - - - - - - - - - - -
with sand with Little gravel (ML)
9.00 uDsS 1.0 27.9 514 19.8 27 NP NP 13.43 1.96 1.73 2.66 F 0.08 26 uu 18 23 - - -
9.50 SPT/DS 16 19 23 42 26 =
10.50 SPT/DS 15 25 31 56 31 4.5 23.2 46.9 254 26 NP NP - - - - - - - - - - - - -
12.00 uDbs 319 425 18.9 6.8 29 NP NP 14.60 2.11 1.84 2.63 F 0.1 27 - - - - - -
12.50 SPT/DS 18 24 28 52 29 =
13.50 SPT/DS 21 27 34 61 32 4.7 66.4 20.3 8.7 25 NP NP - - - - - - - - - - - - -
15.00 ubs 5.4 64.1 21.2 9.2 23 NP NP 13.72 2.15 1.89 2.63 F 0.11 30 - - - - - -
1550 SPT/DS Very Dense, Brownish Gray, fine- " a1 38 69 35
. grained silty sand (SM)
16.50 SPT/DS 25 34 42 76 37 9.2 61.3 20.8 8.6 27 NP NP - - - - - - - - - - - - -
18.00 DS 0.0 62.2 264 11.4 24 NP NP 11.62 - - 2.68 F 0.13 32 - - - - - -
18.50 SPT/DS 40 | (40/7em) | (50/5cm)| 100 a4 =
19.50 SPT/DS 38 52 | (so/sem)| 100 44 3.9 68.2 20.5 7.4 21 NP NP - - - - - - - - - - - - -
21.00 uDbs 4.5 249 48.4 22.2 29 NP NP 14.22 2.20 1.93 2.69 F 0.14 33 - - - - - -
21.50 SPT/DS 41 | (s6/8cm) - 100 42 =
22.50 spT/ps  [Hard, Brownish, fine-grained 24 | 32 | 39 [ 100 | 42 1.0 260 | 557 | 172 24 NP NP - - - - - - - - - - - - -
inorganic silt of low Plasticity with
24.00 DS sand (ML) 9.3 283 44,0 18.4 26 NP NP 15.66 - - 2.69 F 0.14 31 - - - - - -
24.50 SPT/DS 25 30 35 65 29 -
25.50 SPT/DS 23 36 40 76 32 1.7 25.6 50.3 224 22 NP NP - - - - - - - - - - - - -
27.00 DS 0.0 77.7 14.7 7.6 28 NP NP 14.56 - - 2.69 F 0.12 32 - - - - - -
27.50 SPT/DS 40 | (50/9cm) - 100 39 =
28.50 SPT/DS 48 | (30/2cm) - 100 38 8.6 61.7 18.5 11.2 25 NP NP - - - - - - - - - - - - -
30.00 DS 0.0 79.4 14.9 5.6 23 NP NP 12.20 - - 2.66 F 0.13 33 - - - - - -
30.50 SPT/DS Very Dense, Brownish Gray, fine- <6 | conem 100 37
1cm) - -
. grained silty sand (SM) C
31.50 SPT/DS 50 | 35/2cm) - 100 37 7.7 64.6 17.7 10.0 24 NP NP - - - - - - - - - - - - -
33.00 DS 0.0 77.8 15.2 7.1 26 NP NP - - - - - - - - - - - - -
33.50 SPT/DS 49 | (40/4cm) - 100 36 =
35.00 SPT/DS 55 - - 100 35 10.2 | 64.2 | 18.5 | 7.1 | - | - | - | - | - | - | - | - | - | - | - | - | - | - | - | -
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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NAME OF WORK: GEOTECHNICAL IN
METRO CORRIDORS OF AQUA LINE
GARDEN AND DEPOT STATION TO BORA

TIGATION WORK FOR PROPOSED EXTENSION
A SECTOR-142 TO BOTANICAL
MMTH (14.16 KM)

Stratch: Noida Sector-142 to Botanical Garden (6+000 km TO 7+000 km)

BH ID : BH-64 Chainage - 6+825 KM

Groundwater Level : 850 M

Location : Lat. 28.526528 Long. 77.369440

SPTN
s LAYER DESCRIPTION

TOP Soi: (0.00 + 0.750m)

Medium stiff to Stiff, Brownish, fine-grainad
-| inorganic silt of lowPlasticity with sand (ML) : (0.75
o 4.00m)

x SPT/DS |N=8
200 —=

a0 —

ups
SPTIDS | N=8
4w —]
Medium Dense to Dense, Yellowish Brown,
fine-grained silty sand with Gravel (SM) : (4.00 to
X SPTDS [N=11 11:25m)

R
bd P4
2
3§
g
;

i
3

SPTIDS |N=34

s —

N=33
wo—

SPTIDS |N=39

T =
%:
3 8
8

no—

Very Dense, Yellowish Brown, fine-grained silty
‘sand with Gravel (SM): (11.25 o 14.25m)
2z Z

1300,

SPT/DS |N=57

= =
%C
3 8
8
z
14

o

Hard, Brownish, fine-grained inorganic sit of
lowPlasticity with sand and Gravel (ML) : (14.25 to

s0—o) | z025m)
uos
SPT/DS |N=80
150
x SPT/DS |N=85
prr—
.
uos
SFTIDS | N=100
e
- x SPTIDS | N=100
Very Dense, Brownish, fine-grained silty sand with
Gravel (SM): (20.25 o 28.00m)
2100
uos
SPT/DS |N=100
nu—
x SPTIDS | N=100
an—
Hm—
ups
SPTIDS |N=72
mw—
x SPT/DS |N=85
"
w—
ubs
SPT/DS |N=100 -
mn— -
Very Dense, Whitesh Brown to Whitesh Grey,
fine-grained sitty sand (SM) : (28.00 to 35.00m)
x SPT/DS |N=100

ww—]

nw—

SPTIDS |N=100 |-

SE- =
s
gm
:

1w

up—

SPTIDS |N=100

==
£
Em
:

3500

LEGENDS

Sample Type
X Split Spoon Sampler

ﬂ D Shelby Tube (UDS)

General

¥ Groundwater Level
S

l:l Well Graded Gravel (GW)

D Poorly Graded Gravel (GP)

I:I Silty Gravel (GM)

I:l Clayey Gravel (GC)

l:l Well Graded Sand (SW)

D Poorly Graded Sand (SP)

m Silty Sand (SM)

|:| Clayey Sand (SC)

Inorganic Silt of Low Compressibility (ML)

Inorganic Silt of Intermediate Compressibility (M)

- Inorganic Silt of High Compressibility (MH)
% Inorganic Clay of Low Compressibility (CL)

Il"m“ Inorganic Clay of Intermediate Compressibility (CI)

Inorganic Clay of High Compressibility (CH)
=" Organic Soil of Low Compressibility (OL)
Organic Soil of Intermediate Compressibility OI)
QOrganic 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-64 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]:[6+925 Method of Drilling:|Rotary Drilling
Client:[Noida Metro Rail Corporation (NMRC) Limited Depth [m]:[35.00 Start Date:|20-12-2025
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:[199 End Date:|21-12-2025
Project Code:|158_R08_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:[8.50 Location:|Lat: 28.526529, Long: 77.369440
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
(7] ) — oy - T [ & ol
= o ] — [] —_ - x £ - < . - e c
> > — 9 = x )
£ A 1215|512 2] < 22512 |galza] £ S| s £ls| 8|5 |28
£ 2 Descriptions w | & | o o t & X Iy IS = = © o 2% | v g o ° w ks ° = B £ E x|z ¥
I3 = c ™ c (7] o < = = — E § £ O = o O S o O a — = a < = o T 9 5 =
@ 3 = 1] S S £ [ ° - > = =} - N - S o > < e > o [ c =T | Q o
o ] © = o o o © H = o - o 2 5 | =% € £ = - 5] w - a = = -] c =
@ g1 =181 8|18 & a @ o 3 = s | & S&| Fml g z ° 2 ° T | £ s 3
Sl |73 = g 8 7 |2 a 8 2 2 2 S 2 2 |8 g 3
z = - e = S @ S g s I~
0.00 DS Top Soil 25 294 47.7 20.3 27 NP NP - - - - - - - - - -
1. T/D! 2 11 1. 27. . 21.1 2 NP - - - - - - - - - - - - -
50 SPT/DS Medium stiff to Stiff, Brownish, fine- 3 5 8 0 79 500 6 NP
3.00 ubs grained inorganic silt of low Plasticity 2.1 25.8 62.2 10.0 28 NP NP 11.23 1.78 1.61 2.64 F 0.02 23 uu 15 25 - - -
with sand (ML)
3.50 SPT/DS 2 4 4 8 9 °
4.50 SPT/DS 3 5 6 11 11 10.6 69.2 14.8 5.4 25 NP NP - - - - - - - - - - - - -
6.00 ubs 9.9 65.7 16.4 8.0 24 NP NP 12.80 1.80 1.60 2.62 F 0.06 25 - - - - - -
6.5 SPT/DS 7 12 16 28 26 °
0 / Medium Dense to Dense, Yellowish
7.50 SPT/DS  [Brown, fine-grained silty sand with 10 14 20 34 31 10.3 69.0 13.9 6.8 26 NP NP - - - - - - - - - - - - -
Gravel (SM)
9.00 DS 6.6 51.0 30.9 11.5 26 NP NP 13.70 - - 2.65 F 0.08 28 - - - - - -
9.50 SPT/DS 12 14 19 33 22 =
10.50 SPT/DS 14 18 21 39 24 10.3 66.7 14.8 83 27 NP NP - - - - - - - - - - - - -
12.00 ubs 4.2 65.0 211 9.8 - - - 9.14 1.83 1.68 2.66 F 0.05 28 uu 22 16 - - -
12.50 SPT/DS Very Dense, Yellowish Brown, fine- 18 24 30 ) 30
| grained silty sand with Gravel (SM)
13.50 SPT/DS 20 25 32 57 30 5.8 65.0 18.5 10.7 24 NP NP - - - - - - - - - - - - -
15.00 ubs 14.3 25.6 42.5 17.6 27 NP NP 13.30 2.13 1.88 2.70 F 0.09 29 - - - - - -
15.50 SPT/DS 22 27 33 60 31 =
16.50 spT/ps  [Hard, Brownish, fine-grained 25 | 30| 35 | 65 | 32 | 35 219 | 485 | 261 26 NP NP - - - - - - - - - - - - -
inorganic silt of low Plasticity with
18.00 UDS  [sand and Gravel (ML) 2.7 273 475 225 28 NP NP 11.60 | 2.05 1.83 | 262 F 0.13 27 - - - - - -
18.50 SPT/DS 30 40 - 100 44 o
19.50 SPT/DS 32 42 - 100 43 0.0 31.0 45.9 23.1 23 NP NP - - - - - - - - - - - - -
21.00 DS 0.6 52.2 31.1 16.0 22 NP NP 12.70 - - 2.60 F 0.04 33 - - - - - -
21.50 SPT/DS 35 41 - 100 42 o
22.50 SPT/DS 40 | (50/6cm) - 100 41 11.0 67.0 15.8 6.2 28 NP NP - - - - - - - - - - - - -
24.00 DS Very Dense, Brownish, fine-grained 0.9 64.2 223 12.7 26 NP NP 13.20 - - 2.67 F 0.02 32 - - - - - -
24.50 SPT/DS silty sand with Gravel (SM) 26 33 39 72 31 _
25.50 SPT/DS 30 34 61 95 38 7.1 67.0 17.7 8.2 26 NP NP - - - - - - - - - - - - -
27.00 DS 0.0 65.4 34.6 0.0 29 NP NP 14.50 - - 2.61 F 0.03 33 - - - - - -
27.50 SPT/DS 37 45 - 100 39 ©
28.50 SPT/DS 42 | (50/7cm) - 100 38 12.6 64.9 14.8 7.8 28 NP NP - - - - - - - - - - - - -
30.00 DS 0.0 714 19.6 9.1 26 NP NP 13.26 - - 2.66 F 0.00 34 - - - - - -
30.5 SPT/DS 50 | (15/1cm) - 100 37 °
/ Very Dense, Whitish Brown to o
31.5 SPT/DS  |Whitish Grey, fine-grainedsilty sand [ 49 [ @o/zem)| - 100 37 8.7 66.9 17.3 7.1 25 NP NP - - - - - - - - - - - - -
SM
33 DS (SM) 0.0 69.8 214 8.8 27 NP NP 11.60 - - 2.68 - - - - - - - - -
335 SPT/DS 40 50 - 100 36 =
w | s w o] w0 || o0 Jos 7] o] 1 1 1 T 1 1 1 1 1T T T 1T T 1 T
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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NAME OF WORK: GEOTECHNICAL TN
METRO CORRIDORS OF AQUA LINE

GARDEN AND DEPOT STATION TO BORAKI MMTH (14.16 KM)

0l STON
42 TO BOTANICAL

Stretch: Noida Sector-142 to Botanical Garden (64000 km TO 7+000 km)

Chainage : 6+998 KM

Location : Lat. 28.526125 Long. 77.370037

LAYER DESCRIPTION

BH ID : BH-65
Groundwater Level : 8.50 M
SPTN
OEFTH SAMPLE | yaLug
e —3
x SPT/DS |N=7
2 —=
a0
uos
SPTIDS |N=7
4w —=
X SPT/DS |N=13
w0 —=
e ——
uos
SPT/DS |N=30
700 —
x SPTIDS | N=30
a0 ——

TOP Sail: (0.00 + 0.750m)

Loose to Medium, Brownish Gray, fine-grained
silty sand (SM) : (0.75 to 8 25m)

sm

nwo—=

T =
%l:
3 8
8

‘Very Stfl, Brownish, fine-grained inorganic silt of
lowPlasticity with sand and Little Gravel (ML)
(8.25 o 12.25m)

Dense, Brownish, Coarse-grained sity Gravel
(GM) : (12.25 to 17.25m)

SPTIDS
ao—
250
uos
SPTIDS |N=41
a0
x SPTIDS |N=45
e
w0—
ups
SPTIDS |N=57
0.
x SPTIDS |N=65
-
ne
uos
SPTIDS |N=69
oo
- x SPTIDS |N=70
210
ups
SPT/DS [N=100
20—
x SPTIDS | N=100
nn—
2u00—
uos
SPT/DS |N=100
B
x SPT/DS [N=100
wo—

Hard, Brownish, fine-grained inorganic silt of
lowPlasticity with sand (ML) : (17 25to 26 26m)

Very Dense, Little Brownish, fine-grained siity
‘sand with Gravel (SM) : (26.25 1o 31.00m)

w3
uns
SPTIDS | N=100
Py
x SPTIDS | N=100
P
Pr—
uns
SPTIDS |N=100
oo
x SPTIDS | N=100|-
Py
nw
uns
SPTIDS |N=100
w3 :
x SPTIDS | N=100
1w

Very Dense, Brawnish, fine-grained sity sand with
Gravel (SM) : (31,00 to 35.00m)

LEGENDS

Sample Type
X Split Spoen Sampler

ﬂ U Shelby Tube (UDS)

General

W Groundwater Level
Soil

l:l Well Graded Gravel (GW)

|:| Poorly Graded Gravel (GP)

I:l Silty Gravel (GM)

|:| Clayey Gravel (GC)

I:I Well Graded Sand (SW)

Poorly Graded Sand (SP)

C‘ Silty Sand (SM)

|:| Clayey Sand (SC)

Inorganic Silt of Low Compressibility (ML)
Inorganic Silt of Intermediate Compressibilty (MI)

- Inorganic Silt of High Compressibility (MH)

% Inorganic Clay of Low Compressibility (CL)
|Imm| Inorganic Clay of Intermediate Compressibility (CI)

Inarganic Clay of High Compressibility (CH)

~"~ Organic Soil of Low Compressibility (OL)
Organic Soil of Intermediate Compressibility O)
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-65 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]:[6+998 Method of Drilling:|Rotary Drilling
Client:[Noida Metro Rail Corporation (NMRC) Limited Depth [m]:[35.00 Start Date:|18-12-2025
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:[202 End Date:|20-12-2025
Project Code:|158_R08_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:[8.50 Location:|Lat: 28.526125, Long: 77.370037
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
(7] ) — oy - T [ & ol
= o ] — [] —_ - x £ - < . - e c
> > —_ < = £ x o £
s | = 125|582 2| g 212 5|8 |gc|z]| £ 2|8 T | ¥|: |52
£ 2 Descriptions w | & | o o t & X Iy IS = £ © o 2% | v g o ° w ks ° = B £ E x|z ¥
a 2 c o e @ @ < = s = E £ £ V= | s 5|55 © 8 = = g c 2 o0 s 9 |==
@ 3 = 1] S S £ [ ° - > = =} - N - S o > < e > o [ c =T | Q o
=] © © = o o o o < = o - % F 5 | =% € 13 &= = o = (= » Y = o c c =
2 3 = 3 @ = 5 a «n =] 5 'z S 2 S m| 2= S n ° 2 ° ° g s 3
Qo ~ 2] 2 o 3 @ F- . S =g @ 4 o < K] 3 5] 9 4
= s P o z g = @ ] @ 2 < o S o a o ]
g 2 2 |s S £ g e &
0.00 DS Top Soil 12.0 62.4 16.9 8.7 22 NP NP - - - - - - - - - -
1.50 SPT/DS 2 3 4 7 10 7.5 67.5 16.5 8.5 27 NP NP - - - - - - - - - - - - -
3.00 ubs 4.6 55.8 30.8 0.0 23 NP NP 8.60 1.72 1.58 2.62 F 0.03 22 - - - - - -
3.50 SPT/DS 3 3 4 7 8 °
Loose to Medium, Brownish Gray,
4.50 SPT/DS ) . . 6 6 7 13 13 5.7 74.3 134 6.6 25 NP NP - - - - - - - - - - - - -
fine-grained silty sand (SM)
6.00 ubs 7.2 211 48.8 23.0 27 NP NP 10.82 1.86 1.68 2.61 F 0.05 24 - - - - - -
6.50 SPT/DS 7 9 10 19 18 =
7.50 SPT/DS 9 12 15 27 25 7.1 67.9 17.2 7.8 25 NP NP - - - - - - - - - - - - -
9.00 ubs 2.6 25.6 45.8 26.0 28 NP NP 10.54 1.89 1.71 2.64 F 0.07 26 uu 28 21 - - -
9.50 SPT/DS Very Stiff, Brownish, fine-grained 10 13 17 30 20 _
inorganic silt of low Plasticity with
10.50 SPT/DS  |sand and Little Gravel (ML) 12 | 14| 16 | 30 | 20 1.0 29.7 45.6 23.7 24 NP NP - - - - - - - - - - - - -
12.00 ubs 3.8 28.6 45.6 220 27 NP NP 12.10 1.93 1.72 2.65 F 0.08 27 uu 31 19 - - -
12.50 SPT/DS 15 20 24 44 26 o
13.50 SPT/DS 17 22 28 50 28 10.2 62.1 19.2 8.5 26 NP NP - - - - - - - - - - - - -
15.00 UDS  |pense, Brownish, Coarse-grained 396 | 225 | 261 11.8 29 NP NP 971 | 183 | 167 | 263 F 0.08 29 - - - - - -
1550 spT/ps  |silty Gravel (GM) 14 | 18| 23| a1 | 23 -
16.50 SPT/DS 16 20 25 45 25 10.1 715 12.7 5.7 21 NP NP - - - - - - - - - - - - -
18.00 uDs 0.7 70.3 16.8 12.2 25 NP NP 11.70 2.06 1.84 2.69 F 0.09 27 - - - - - -
18.50 SPT/DS 21 26 31 57 28 o
19.50 SPT/DS 24 30 35 65 31 19 29.6 433 25.3 26 NP NP - - - - - - - - - - - - -
21.00 uDs 14.8 19.6 45.2 20.4 24 NP NP 14.45 2.08 1.82 2.60 F 0.10 28 - - - - - -
21.50 SPT/DS Hard, Brownish, fine-grained 15 33 36 69 31 _
inorganic silt of low Plasticity with
22.50 SPT/DS sand (ML) 18 32 38 70 31 0.0 32.7 42.1 25.2 23 NP NP - - - - - - - - - - - - -
24.00 DS 4.1 28.7 45.7 215 27 NP NP 13.22 - - 2.69 F 0.13 29 - - - - - -
24.50 SPT/DS 27 45 |(s0/10cm)| 100 40 o
25.50 SPT/DS 32 42 |(s0/08cm)| 100 40 2.6 24.8 51.5 21.1 26 NP NP - - - - - - - - - - - - -
27.00 DS 5.5 66.6 19.9 8.1 23 NP NP 11.62 - - 2.64 F 0.00 33 - - - - - -
27.50 SPT/DS 30 | (s0/2cm) - 100 39 ©
2850 | spr/ps | oY Dense, Little Brownish, fine- T T 00| 38 | 80 | 637 | 197 | s 27 NP NP
| grained silty sand with Gravel (SM) - . . | .
30.00 DS 0.8 54.9 29.6 14.7 23 NP NP 12.35 - - 2.66 F 0.05 34 - - - - - -
30.50 SPT/DS 50 | (30/1cm) - 100 37 °
31.50 SPT/DS 49 | (50/3cm) - 100 37 10.2 70.9 12.8 6.1 24 NP NP - - - - - - - - - - - - -
33.00 DS Very Dense, Brownish, fine-grained 6.6 27.1 44.8 21.5 23 NP NP - - - - - - - - - - - - -
33.50 SPT/DS silty sand with Gravel (SM) 50 | (20/1cm) _ 100 36 _
00 | serros w o] w0 || o5 [ e ] 1 1 1 T 1 1 1 1 1T T T T T 1 T
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 (%)

Percent Finer (%)

Grain Size Distribution Curve
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Grain Size Distribution Curve
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MOHR Circle Plot

MOHR Circle Plot

200 350
BH-65 9.00m BH-65_12.00m L
180 Cohesion {c) _okPa Cohesion (c) = 31.0kPa
Angle of Internal Friction () = 21° 300 Angleof internal Friction{¢) =19°
160
——50.000 ——50.000
140 100.000 250 ———100.000
- =
g 150,000 L~ = ———150.000
3 120 Failure Envelope 200 Failure Envel
£ 100 é
@ —\ \ z 150
g =0 Z g
ey
g0 / / \ \ 100
40 7‘\ \
I \ \ = — ™
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 (o) (kPa) Normal Stress (o) (kPa)
Direct Shear Test — BH-65 Direct Shear Test — BH-65 Direct Shear Test — BH-65
1.500 1500 1,500
BH ID : BH-65 BH ID : BH-65 BH ID : BH-65
Depth:3m Depth:6m Depth:9m
c= 0,026‘7 kg/cm? c= 0.045‘, kg/cm? = 0,066 kg/cm?
_ $=219 . $=239 . $=257°
£ 1000 € 1000 NE 1.000
E] K] E]
= v =
5 3 ' 3 -9
3 ¢ g
N e e e ° & & pae
& 0500 | e 5 5 0500 S
3 0500 e g 0500 g 2
............. =
PRt *-
0000 0,000 0.000
0.00 050 1.00 150 2.00 0.00 050 1.00 150 2.00 0.00 050 100 150 200

Normal Stress, o (kg/cm?)

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

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-65

1.500
BH ID: BH-65
Depth:12 m
c=0.081 kg/cm?
=265
1.000
...
N
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Normal Stress, o (kg/cm?)
Direct Shear Test — BH-65
1.500
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Depth:21 m
c=0.104 kg/cm?
=275
1.000
"
¥
0.500
[ 2
0.000
0.00 0.50 1.00 1.50

Normal Stress, o (kg/cm?)
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Shear Stress, T (kg/cm?)
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Depth:15m
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& =29.0°
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Direct Shear Test — BH-65
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Direct Shear Test — BH-65
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Direct Shear Test — BH-65
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Shear Stress, T (kg/cm?)

Direct Shear Test — BH-65

1.500
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Depth:30 m

¢ =0.050 kg/cm?
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] )
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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 BORAKL MMTH (14.16 KM)
Stretch: Noida Sector-142 to Botanical Garden (6+000 km TO 74000 km)
BH ID : BH-66 Chainage : 7+129 KM
Groundwater Level : 9.10 M Location : Lat. 28.525359 Long. 77.371067
DEPTH 5 SAMPLE m".‘i LAYER DESCRIPTIGN LEGE N DS
3 TOP Soil: (0.00 + 0.750m)
E Sample Type
100 ——| Stiff, Brownish Gray, fine-grained inorganic silt of
E lowPlasticity with sand and Litie Gravel (ML): .
= (0.75 to 4 00m) X Split Spoon Sampler
= x SPTIDS |N=12
2 —] HH Shelby Tube (UDS)
a0 — General
3 uDs —
3 8PS |N=18 ¥ Groundwater Level
200 —
= Medium Dense, Grayish, fine-grained silty sand
— | with Gravel (SM): (4.00 to 8.25m) Soil
= X SPTIDS N=17 —
800 ——
3 D Well Graded Gravel (GW)
00 — I:l Poorly Graded Gravel (GP)
3 uns
= SPTIDS |N=23 I:l Silty Gravel (GM)
700 ——
= l:l Clayey Gravel (GC)
v — x SPTIOS |N=26 l:] Well Graded Sand (SW)
= Very SHlf to Hard, Brownish, fine-grained inorganic
E silt of lowPlasticity with sand and Little Gravel (ML) Poorly Graded Sand (SP)
800 ——] :(8:25 10 14.25m)
E % uos E:] Silty Sand (SM)
E SPTIDS |N=24
Pr— I:l Clayey Sand (SC)
é Inorganic Silt of Low Compressibility (ML)
3 x SPTIDS |N=26
-
= Inorganic Silt of Intermediate Compressibility (M1)
- = - Inorganic Silt of High Compressibility (MH)
! uDs
= ic Clay of Low Co ibility (CL)
E| SPTIDS |N=33
R Inorganic Clay of Intermediate Compressibility (CI)
% x SPTIDS |N=44 Inorganic Clay of High Compressibility (CH)
)
= Very Dense, Grayish to Little Brown, fine-grained Organic Soil of Low Compressibility (OL)
= silty sand with Little Gravel (SM) - (14.25 10
= 2425 7 1
R uos ) ﬁ Organic Soll of Intermediate Compressibility OI)
3 SPTIDS | N=61 Organic Soil of High Compressibility (OH)
r—
= Peat (Pt)
E x SPTIDS |N=67
R Top Soll (TS)
wo——
3 uDs
3 SPTIDS |N=77
100——]
P x SPTIDS |N=83 .
pr—
3 uDs
3 SPTIDS |N=82
20—
I x SPTIDS |N=73
P
3 uDs
= Very Dense, Brownish, fine-grained silty sand with
E SPTIDS |N=78 Little Gravel (SM) : (24.25 o 30.00m)
2800——] s
3 x SPTIDS |N=84
00—
27.00- =
E| ups
E SPTIDS |N=76
P—
3 x SPTIDS N=86
2000——]
Pr—
=| uDs
e T 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-66 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]:|7+129 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:[17-12-2025
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:|194.5 End Date:|18-12-2025
Project Code:[158_R08_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:[9.10 Location:|Lat: 28.525359, Long: 77.371067
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
[} — — < = ™ -3 o T
—_ a [) —_ [) —_ —_— X c > ~ — —_— — (=S
> > —_ 3 St x (=]
£l ¢ A H I HER e 21 Sl 5|8 |gc|2| 3 S| s £ 8| &8 (33
. —_ s =3, ] .0
g 2 Descriptions w | & = 3 B é, X < X g = T S % e | @ g o E; g ° = g £ § |22
@ £ £ 1] H > £ 9 ° - > =5 pr = o282 © s c e S o e » =35 | g
(=] © © = o o o - = = © - Q 2 5= | =« € € = - ) Y= (= 7 “— = 2 =c e 2
s gls|8|s|S| 6| S| 22| 3|35 | 2|8 3282 % R 2 e | T |£7 |83
- (] — = =3 S [ = ) o -1 Q2 9 © 2 o S 4
- 2 o0 o 5 T ] o0 o [ ] © 9
z 2 = = = s » S g g e &
0.00 DS Top Soil 2.9 33.7 41.6 21.9 22 NP NP - - - - - - - - - - - - -
1. D! 12 1 . 22.2 . 20. 2 - - - - - - - - - - - -
50 SPT/DS Stiff, Brownish Gray, fine-grained 3 > ’ ’ 4.4 >33 0.0 ’ NP NP
3.00 uDsS inorganic silt of low Plasticity with 15.5 30.1 36.0 18.3 25 NP NP 12.40 1.75 1.55 2.63 F 0.05 24 - - - - - -
sand and Little Gravel (ML)
3.50 SPT/DS 4 6 9 15 16 °
4.50 SPT/DS 4 7 10 17 17 12.7 65.3 14.5 7.5 26 NP NP - - - - - - - - - - - - -
6.00 UDS  |Medium Dense, Greyish, fine- 7.8 75.0 11.8 5.5 24 NP NP 15.28 | 1.90 1.65 2.66 F 0.06 26 uu 29 18 - - -
6.50 SPT/DS grained silty sand with Gravel (SM) 7 10 13 23 22 _
7.50 SPT/DS 8 11 15 26 24 7.6 58.8 23.7 9.9 21 NP NP - - - - - - - - - - - - -
9.00 DS 43 21.3 49.9 24.5 23 NP NP 15.95 1.94 1.67 2.69 F 0.07 27 uu 26 21 - - -
9.50 SPT/DS 7 10 14 24 18 o
10.50 sPT/Ds  |Very stiff to Hard, Brownish, fine- 9o [ 12| 14 ] 26| 19 3.1 299 | 463 | 208 26 NP NP - - - - - - - - - - - - -
grained inorganic silt of low Plasticity
12.00 DS with sand and Little Gravel (ML) 4.5 30.6 41.8 23.0 28 NP NP 13.82 - - 2.65 F 0.10 26 - - - - - -
12.50 SPT/DS 12 15 18 33 21 -
13.50 SPT/DS 14 20 24 44 25 2.6 26.7 50.3 20.4 25 NP NP - - - - - - - - - - - - -
15.00 DS 8.4 65.5 18.3 7.7 27 NP NP 11.60 - - 2.62 F 0.08 29 - - - - - -
15.50 SPT/DS 21 27 34 61 31 °
16.50 SPT/DS 24 30 37 67 33 5.4 65.4 19.0 10.2 26 NP NP - - - - - - - - - - - - -
18.00 DS 0.0 63.7 24.1 12.2 25 NP NP 14.40 - - 2.66 F 0.11 31 - - - - - -
18.50 SPT/DS Very Dense, Greyish to Little Brown, 30 36 a1 77 36 _
fine-grained silty sand with Little
19.50 SPT/DS  |Gravel (sM) 34 | 38 | 45 | 83 | 37 6.0 73.5 14.9 5.6 26 NP NP - - - - - - - - - - - - -
21.00 DS 0.1 68.9 233 7.7 23 NP NP 15.68 - - 2.69 F 0.12 32 - - - - - -
21.50 SPT/DS 21 36 46 82 36 o
22.50 SPT/DS 27 34 39 73 32 9.3 64.3 14.2 12.2 23 NP NP - - - - - - - - - - - - -
24.00 DS 0.0 71.0 20.0 9.0 24 NP NP 13.22 - - 2.62 F 0.02 31 - - - - - -
24.50 SPT/DS 31 36 42 78 33 =
25.50 SPT/DS 34 40 44 84 35 8.4 64.9 16.8 9.9 25 NP NP - - - - - - - - - - - - -
27.00 DS 0.3 52.8 16.8 9.9 21 NP NP 12.26 - - 2.61 F 0.03 33 - - - - - -
27.50 SPT/DS Very Dense, Brownish, fine-grained 30 36 42 78 32
. silty sand with Little Gravel (SM)
28.50 SPT/DS 33 40 46 86 34 10.5 60.5 19.1 10.0 23 NP NP - - - - - - - - - - - - -
30.00 DS 1.6 63.2 35.2 0.0 25.0 NP NP 11.51 - - 2.66 F 0.00 32 - - - - - -
30.50 SPT/DS 40 | (50/3cm) - 100 37 =
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-66
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Direct Shear Test — BH-66
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-66
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NAME OF WORK: GEQOTECHNICAL 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 (6+000 km TO 74000 km)
BH ID : BH-67 Chainage : 7+220 KM
Groundwater Level : 850 M Location : Lat. 28.524783 Long. 77.371694
DEPTH 5 SAMPLE m\'.‘i LAYER DESCRIPTION LEGENDS
3 TOP Soil: (0.00 + 0.750m)
= Sample Type
10— Medium Dense, Whiteish Gray to Brawnish Grey,
E fine-grained sity sand (SM): (0.75 to 8.25m) X Split Spoon Sampler
E x SPTIDS |N=11
2m — HH Shelby Tube (UDS)
a0 — General
3 uos —
SPTIOS |N=16 ¥ Groundwater Level
a0 —
= Soil
= SPTIDS |N=18
500 —
E D Well Graded Gravel (GW)
00 — = I:I Poorly Graded Gravel (GP)
= uDs
E SPTIDS |N=20 | l:l Silty Gravel (GM)
00—
3 l:l Clayey Gravel (GC)
P x SPTIDS N=29 | l:] Well Graded Sand (SW)
= Very Stiff to Hard, Yellowish, fine-grained inorganic
= silt of lowPlasticity with sand and Gravel (ML): E Poorly Graded Sand (SP)
00 —] (8.25to 11.25m)
3 y ubs D Silty Sand (SM)
3 SPTIDS |N=37
re— I:l Clayey Sand (SC)
—f Inorganic Silt of Low Compressibility (ML)
= x SPT/DS |N=44
e 3 Inorganic Silt of Intermediate Compressibility (MI)
— Medium Dense to Dense, Yellonish, fine-grained
= silty sand with Clay Gravel(SM): (11.25 to 16.00m) P ibil
P - Inorganic Silt of High Compressibility (MH)
= uDs
3 I ic Clay of Low Co ibility (CL)
3 SPTIDS |N=27
R Inorganic Clay of Intermediate Compressibility (CI)
é x SPTIDS |N=35 Inerganic Clay of High Compressibility (CH)
1e00—]
é Organic Soil of Low Compressibility (OL)
e ; uos Organic Soil of Intermediate Compressibility OI)
3 SPTIDS | N=46 Organic Soil of High Compressibility (OH)
1600—]
= Very Dense, Brownish o Grayish to Little Brown,
— fine-grained silty sand(SM): (16.00 to 23.25m) Peat (Pt)
E x SPTIDS |N=51 :
R Top Soil (TS)
Jrr—
= uDs
= SPT/IDS |N=59
100
P x SPTIDS |N=66
20—
3 uDs
3 SPTIDS |N=74
20—
2003 x SPTIDS |N=81
= Hard, Yellowish, fine-grained inorganic silt of
E lowPlasticity with sand (ML): (23.25 to 30.00m)
20—
3 uDs
3 SPTIDS |N=47
00—
3 x SPTIDS |N=54
00—
27.00- =
= uns
E SPTIOS |N=s4
00—
3 X SPTIDS |N=78
80—
s000—]
= uns
ww o SPTIDS |N=73
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-67 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]:|7+220 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:{30.00 Start Date:|16-12-2025
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:[196.8 End Date:|16-12-2025
Project Code:|158 R08_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:|8.50 Location:|Lat: 28.524783, Long: 77.371694
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
[} - - Iy - - o -3 o
— a [ —_ [ —_ —_— X c > ~, — —_ — c -,
> > — g = 3 x c €
s | £ 512|582 g ¢ | 21235 |8 |g=-|z=]| % 3| 8 EEEERENEE
g 2 Descriptions » 8|S |s|s| E|E || g F | 2 |S8|28%|2%| &| «| B| 8| || 5|5 |85(28
o £ £ 8| 5| 2| & g ° = > b= = = | exX[82|18L] o g = & g s & w (23|79
(=] © © = o o o T < = ] - %) 2 5 ~ £ £ = - o = (= 7 u— = Q£ e 9
n g = g P =) = 3 “n ] 5 s ] 2 S 2| 2 = 'S 5 ° L ° o ¢ s 3
Sle|a|8|=]°® s | |5 (8 |[27(57 & 2z 5| 2| & |s |
- o 5 T [>) “
z 2 = =1 &= i 8 | & £ il
0.00 DS Top Soil 9.4 68.7 21.9 0.0 28 NP NP - - - - - - - - - - -
1.50 SPT/DS 3 5 6 11 15 4.0 70.6 17.5 7.9 25 NP NP - - - - - - - - - - - - -
3.00 uDsS 0.0 92.1 8.0 0.0 26 NP NP 13.80 1.72 1.51 2.63 F 0.05 23 - - - - - -
3.50 SPT/DS 4 7 9 16 18
/ Medium Dense, Whiteish Gray to
4.50 SPT/DS  |Brownish Grey, fine-grained silty 5 8 10 18 18 4.3 72.7 15.6 7.5 24 NP NP - - - - - - - - - - - - -
sand (SM)
6.00 uDs 11.8 70.9 11.6 5.7 22 NP NP 12.87 1.85 1.64 2.66 F 0.06 26 uu 23 20 - - -
6.50 SPT/DS 7 9 11 20 19
7.50 SPT/DS 10 13 16 29 26 10.8 63.3 16.5 9.4 26 NP NP - - - - - - - - - - - - -
9.00 DS 1.0 11.1 55.9 32.1 27 NP NP 14.48 - - 2.64 F 0.08 25 - - - - - -
Very Stiff to Hard, Yellowish, fine-
9.50 SPT/DS  |grained inorganic silt of low Plasticity] 12 16 21 37 23
with sand and Gravel (ML)
10.50 SPT/DS 15 20 24 44 26 3.1 24.0 61.7 11.2 29 NP NP - - - - - - - - - - - - -
12.00 uDs 6.0 68.4 18.7 7.0 24 NP NP 10.78 1.87 1.69 2.65 F 0.07 26 uu 25 19 - - -
1250 SPT/DS Medium Dense to Dense, Yellowish, 10 2 s 2 v
13.50 SPT/DS fine-grained silty sand with Clay 12 16 19 35 22 13.5 67.6 12.4 6.5 26 NP NP - - - - - - - - - - - - -
Gravel(SM)
15.00 ubs 0.3 68.4 25.7 5.4 23 NP NP 11.65 - - 2.66 F 0.00 28 - - - - - -
15.50 SPT/DS 15 20 26 46 25
16.50 SPT/DS 18 22 29 51 27 4.5 76.8 121 6.7 27 NP NP - - - - - - - - - - - - -
18.00 ubs 9.6 50.7 25.8 13.9 24 NP NP 10.52 - - 2.69 F 0.09 29 - - - - - -
18.50 SPT/DS 22 28 31 59 29
/ Very Dense, Brownish to Greyish to
19.50 SPT/DS Little Brown, fine-grained silty 25 30 36 66 31 9.0 71.0 14.6 5.4 26 NP NP - - - - - - - - - - - - -
sand(SM)
21.00 uDsS 5.2 76.7 12.2 5.9 24 NP NP 12.63 - - 2.63 F 0.11 31 - - - - - -
21.50 SPT/DS 28 34 40 74 33
22.50 SPT/DS 32 37 44 81 35 4.7 64.6 20.6 10.1 25 NP NP - - - - - - - - - - - - -
24.00 uDsS 4.6 26.4 44.8 24.2 23 NP NP 15.66 - - 2.70 F 0.08 28 - - - - - -
24.50 SPT/DS 17 21 26 47 23
25.50 SPT/DS 20 24 30 54 25 0.0 23.4 50.5 26.1 22 NP NP - - - - - - - - - - - - -
27.00 ups  [Hard, Yellowish, fine-grained 29 286 | 498 | 188 24 NP N | 17.22 - - 2.62 F 0.00 30 - - - - - -
inorganic silt of low Plasticity with
27.50 SPT/DS  |sand (ML) 24 | 30 | 34 | 64 | 27
28.50 SPT/DS 30 36 42 78 31 0.0 25.0 47.2 27.8 21 NP NP - - - - - - - - - - - - -
30.00 uDsS 0.0 28.9 443 26.8 23 NP NP 16.34 - - 2.64 F 0.11 30 - - - - - -
30.5 SPT/DS 25 | 33 | 40 | 73 | 29
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-67
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Direct Shear Test — BH-67
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)
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NAME OF WORK: GEQOTECHNICAL 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 Secior-142 to Botanical Garden (6+000 km TO 7+000 km)
BH ID : BH-68 Chainage : 7+268 KM
Groundwater Level : 850 M Location : Lat. 28.524257 Long. 77.372608
DEPTH 5 SAMPLE m\'.‘i LAYER DESCRIPTION LEGENDS
3 TOP Soil: (0.00 + 0.750m)
= Sample Type
10— Medium Dense to Dense, Grayish, fine-grained
= silty sand (SM): (0.75 to 11.25m) X Split Spoon Sampler
E x SPTIDS |N=12
2m — HH Shelby Tube (UDS)
a0 — General
3 uos —
SPTIOS |N=16 ¥ Groundwater Level
a0 —
E Soil
= SPT/DS [N=18
500 —
E D Well Graded Gravel (GW)
00 — = I:I Poorly Graded Gravel (GP)
= uDs
3 SPTIDS |N=23 l:l Silty Gravel (GM)
oo —
3 l:l Clayey Gravel (GC)
P x SPTIDS | N=26 l:] Well Graded Sand (SW)
= E Poorly Graded Sand (SP)
o0 ——
3 y ubs D Silty Sand (SM)
3 SPTIDS |N=34
re— I:l Clayey Sand (SC)
—f Inorganic Silt of Low Compressibility (ML)
= x SPTIDS |N=38
e 3 Inorganic Silt of Intermediate Compressibility (MI)
= Hard, Yellow Brownish to Grey, fine-grained
= inorganic silt of lowPlasticity with sand (ML): {(11.25 i ibil
P 1o 18.25m) - Inorganic Silt of High Compressibility (MH)
= uDs
3 I ic Clay of Low Co ibility (CL)
= SPT/DS |N=29
R Inorganic Clay of Intermediate Compressibility (CI)
E x SPTIDS |N=34 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=52 Organic Soil of High Compressibility (OH)
1800——]
E Peat (P)
E x SPTIDS |N=61
R Top Soil (TS)
Jrr—
= uos
— Very Dense, Grayish, fine-grained silty sand
3 SPTIDS |N=64 (SM): (1B.25 to 24.25m)
100
P x SPTIDS |N=73
20—
3 uDs
3 SPTIDS |N=74
20—
2w 3 x SPTIDS |N=78
oo——
= uDs
— Hard, Red Brownish, fine-grained inorganic silt of
= SPTIDS |N=54 lowPlasticity with sand (ML): (24.25 to 30.00m)
28,00 -
E x SPTIDS [N=61
00—
27.00- =
= uns
E SPTIDS |N=55
mo0——|
3 X SPTIDS |N=68
20—
s000—]
E| uDs
ww o SPTIDS |N=76
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-68 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]:|7+268 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:(30.00 Start Date:|15-12-2025
Stretch:[Noida Sector-142 to Botanical Garden Elevation [m]:[197.6 End Date:[15-12-2025
Project Code:|158_R08_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:|8.50 Location:|Lat: 28.524257, Long: 77.372608
I I I I I I I I I I
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
9 v i T & oy & & oy
£l £ y HHHEHERE B85 |8 |22z 8 £ s T8 |&|s |§¢
£ % Descipions 218|288 5| S| E|E|E|E |2 |85 |B8|2E| S| s 2| E || 5| 25|82
8 £ sl 2le|s|8| 8| E|g| & |3 | 2|z |s%|SE|2E| e 7| 5|5 || 8|5 | = |82|2¢
& g E|8|&|S| & |82 |° | 5|5 | 2|8 |325=2% 3| e 2| 2| T |8 |83
z|%]g]|° == 2|2 ? 5| 2 M S Y
0.00 DS Top Soil 12.2 61.7 17.1 9.0 25 NP NP - - - - - - - - - - - - -
1.50 SPT/DS 3 5 7 12 17 7.5 64.2 19.3 9.1 28 NP NP - - - - - - - - - - - - -
3.00 ubs 0.7 59.0 25.2 15.1 26 NP NP 11.80 1.72 1.54 2.65 F 0.05 24 - - - - - -
3.50 SPT/DS 4 7 9 16 18 =
4.50 SPT/DS 4 8 10 18 18 11.9 65.1 16.6 6.4 24 NP NP - - - - - - - - - - - - -
6.00 UDS  |Medium Dense to Dense, Greyish, 0.5 66.5 23.7 9.3 23 NP NP 12.64 | 1.80 1.60 | 261 F 0.07 27 - - - - - -
6.50 SPT/DS fine-grained silty sand (SM) 7 10 13 23 22 _
7.50 SPT/DS 8 11 15 26 24 9.2 71.6 13.0 6.3 27 NP NP - - - - - - - - - - - - -
9.00 DS 0.0 79.5 17.3 3.2 26 NP NP 10.81 - - 2.66 F 0.03 28 - - - - - -
9.50 SPT/DS 10 15 19 34 22 =
10.50 SPT/DS 12 17 21 38 24 7.5 72.0 12.9 7.7 23 NP NP - - - - - - - - - - - - -
12.00 ubs 3.0 27.0 47.0 23.0 27 NP NP 9.42 1.92 1.75 2.67 F 0.08 26 §]V] 20 23 - - -
12.50 SPT/DS 10 13 16 29 19 =
13.50 SPT/DS Hard, Yellow Brownish to Grey, fine- 12 15 19 34 21 2.3 22.7 54.3 20.7 25 NP NP - - - - - - - - - - - - -
15.00 uDsS grained inorganic silt of low Plasticity 17.4 24.7 42.5 15.5 24 NP NP 11.65 1.96 1.76 2.65 F 0.05 27 - - - - - -
15.50 SPT/DS with sand (ML) 18 23 29 52 28 o
16.50 SPT/DS 22 27 34 61 31 3.5 25.9 50.4 20.2 23 NP NP - - - - - - - - - - - - -
18.00 DS 1.2 37.4 43.5 18.0 22 NP NP 13.22 - - 2.66 F 0.10 28 - - - - - -
18.50 SPT/DS 24 30 34 64 31 =
19.50 SPT/DS 27 34 39 73 34 9.8 69.1 13.9 7.3 21 NP NP - - - - - - - - - - - - -
21.00 DS Very Dense, Greyish, fine-grained 0.0 76.8 14.3 8.9 29 NP NP 12.64 - - 2.67 F 0.11 31 - - - - - -
21.50 spT/ps  [silty sand (SM) 30 | 35 | 39 | 74 | 33 .
22.50 SPT/DS 31 37 41 78 34 9.5 58.7 20.0 11.7 28 NP NP - - - - - - - - - - - - -
24.00 ubs 9.8 70.5 14.1 5.6 26 NP NP 10.02 1.96 1.78 2.64 F 0.10 30 uu 20 24 - - -
24.50 SPT/DS 20 24 30 54 25 o
25.50 SPT/DS 22 27 34 61 27 3.7 22.9 50.8 226 26 NP NP - - - - - - - - - - - - -
27.00 DS Hard, Red Brownish, fine-grained 0.0 23.5 53.1 234 - - - 17.51 - - 2.60 F 0.09 29 - - - - - -
27.50 SPT/DS [inorganic silt of lowPlasticity with 20 25 30 55 25 =
28.50 SPT/DS sand (ML) 22 29 39 68 28 5.1 20.2 53.3 21.5 25 NP NP - - - - - - - - - - - - -
30.00 DS 0.0 10.8 59.3 29.9 - - - 16.64 - - 2.67 F 0.03 30 - - - - - -
30.5 SPT/DS 28 | 35 | 41 | 76 | 30 =
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-68

1.500
BH ID : BH-68
Depth:3m
¢ =0.049 kg/cm?
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1.000
0500
0.000
0.00 0.50 1.00 1.50 2.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-68
1.500
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0500 | e
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0.00 0.50 1.00 1.50 2.00

Normal Stress, o (kg/cm?2)

Shear Stress, t (kg/cm?)

Shear Stress, T (kg/cm?)
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Direct Shear Test — BH-68
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Direct Shear Test — BH-68
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Direct Shear Test — BH-68

1.500

BH ID : BH-68

Depth:9m

¢ =0.030 kg/cm?

$=280"
1.000

..
o
0.500
0.000
0.00 0.50 1.00 1.50
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-68
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Shear Stress, T (kg/cm?)

1.500

Direct Shear Test — BH-68

Direct Shear Test — BH-68

GC

Direct Shear Test — BH-68
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2.00

Shear Stress, T (kg/cm?)
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Direct Shear Test — BH-68
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NAME OF WORK: GEQOTECHNICAL 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 Secior-142 to Botanical Garden (6+000 km TO 7+000 km)
BH ID : BH-69 Chainage : 7+329 KM
Groundwater Level : 9.10 M Location : Lat. 28.523814 Long. 77.373588
DEPTH 5 sample | SaTh LAYER DESCRIPTION LEGENDS
El TOP Soil: (0.00 + 0.750m)
= Sample Type
e Medium Dense, Grayish, fine-grained silty sand
= (SH) : (0.75 0 9.26m) X Split Spoon Sampler
E x SPTIDS |N=11
2m — HH Shelby Tube (UDS)
1 —3 General
3 uos —
SPTIDS |N=13 ¥ Groundwater Level
Prog—
E Soil
3 SPTIDS |N=17
o0 —
E D Well Graded Gravel (GW)
00 — = I:I Poorly Graded Gravel (GP)
E uos
E| SPTIDS |N=22 l:l Silty Gravel (GM)
00—
3 l:l Clayey Gravel (GC)
P x SPTIDS | N=30 l:] Well Graded Sand (SW)
= E Poorly Graded Sand (SP)
o0 ——
3 uos D Silty Sand (SM)
— Very SHff 1o Hard Brownish lo Yellow, fine-grained
3 SPTIDS |N=2 inorganic siltof lowPlasticity with sand (ML): (9.25
oo 0 0 13.00m) [ ] ceveysanaise
—f Inorganic Silt of Low Compressibility (ML)
3 x SPTIDS |N=27
e 3 Inorganic Silt of Intermediate Compressibility (MI)
20 é - Inorganic Silt of High Compressibility (MH)
El uos
3 I ic Clay of Low Co ibility (CL)
3 SPTIDS |N=31
R Very Dere. Grayih, Frva-grained sty sand Incrganic Clay of Intermediate Compressibility (C1)
= (SM): (13.00 o 22.25m)
= x SPTIDS [N=34 Inerganic Clay of High Compressibility (CH)
wo—=
é Organic Soil of Low Compressibility (OL)
R uos Organic Soil of Intermediate Compressibility O)
E SPTIDS | N=56 Organic Soil of High Compressibility (OH)
1o00—=
é Peat (PY)
E x SPT/DS |N=65
R Top Soil (TS)
Jrr—
3 uos
= SPTIDS |N=go
o0
I x SPTIDS |N=73
o—|
El uos
3 SPTIDS |N=46
moo—
3 Very Dense,Brownish Red, fine-grained inorganic:
3 . silt of lowPlasticity with sand and Gravel (ML) :
2300 x SPT/DS | N=52 (22.25 10 30.00m)
oo——
3 uDs
3 SPTIDS |N=56
moo— =
E x SPTIDS [N=61
mo——
27.00- =
= uns
E SPTIDS |N=67
moo—o
3 X SPTIDS |N=73
moo—]
s000——|
3 uos
e 3 SPTIDS |N=77
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|BH-69 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]:|7+329 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:{30.00 Start Date:|14-12-2025
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:|195.7 End Date:|14-12-2025
Project Code:[158_R08_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:{9.10 Location:|Lat: 28.523814, Long: 77.373588
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
o - _ oy = T o o ol
—_ a [ —_ [ — —_ X c > ~, — —_ — € -
> > - 9 = £ x o E
< A S12|5|8|2] | < Sl S| 5|2 |go|za]| 3 S | 8 S| 85| 2| |53
s | 2 Descriptions 8|S sl El g || e8| 8| 2|25 5| 8| | 2|28 | |2|28|2 |8;5(22
@ £ £ 2 s > E [ ° = > 5 S = o |a2(g=2 o S c s S S = 5 =3 | g 4
(=} © ® = o b o 4 c = © - o 2 5| =« € € = = ] “ = a 4 = Q£ c =
n 2 [ L 2 o [ 2 = 3 n =] 5 ] S 2 S m| Z® S 3 ° 2 ° ] g s 3
cle| 28|z ° 2| 8| 3 |2 |87|s7| & 213 s | | &|S |88
2] - - o
2 2 Sl 2l &= ” S | & C | & .
0.00 DS Top Soil 4.2 73.7 22.0 0.0 28 NP NP - - - - - - - - - - - -
1.50 SPT/DS 2 4 7 11 15 8.7 67.0 15.8 8.5 25 NP NP - - - - - - - - - - - - -
3.00 ubs 0.0 321 44.9 23.0 24 NP NP 14.40 1.75 1.53 2.70 F 0.04 23 - - - - - -
3.50 SPT/DS 4 6 7 13 14 =
4.50 SPT/DS | Medium Dense, Greyish, fine- 5 7 10 | 17 | 17 | 126 60.5 26.9 0.0 26 NP NP - - - - - - - - - - - - -
6.00 ups  [grainedsilty sand (SM) 12 641 | 240 | 107 24 NP Np | 1327 | 185 | 1327 | 261 F 0.06 26 - - - - - -
6.50 SPT/DS 7 10 12 22 21 S
7.50 SPT/DS 10 13 17 30 27 9.0 73.0 12.0 6.0 27 NP NP - - - - - - - - - - - - -
9.00 ubs 6.7 60.5 20.1 12.7 23 NP NP 9.47 1.92 1.75 2.59 F 0.07 24 uu 17 24 - - -
9.50 SPT/DS 7 9 11 20 16 =
10.50 spT/ps  |Very Stiff to Hard, Brownish to 10| 12| 15| 27 | 19 37 271 | 473 | 219 26 NP NP - - - - - - - - - - - - -
Yellow, fine-grained inorganic silt of
12.00 UDS  |iow Plasticity with sand (ML) 4.4 26.3 56.7 12.6 25 NP NP 8.33 1.94 1.79 2.63 F 0.06 26 uu 19 25 - - -
12.50 SPT/DS 10 15 16 31 20 o
13.50 SPT/DS 12 15 19 34 21 8.7 62.2 21.0 8.2 28 NP NP - - - - - - - - - - - - -
15.00 DS 8.6 60.0 23.0 8.4 29 NP NP 12.26 - - 2.64 F 0.08 29 - - - - - -
15.50 SPT/DS 20 25 31 56 29 =
16.50 SPT/DS 24 30 35 65 32 4.2 71.4 17.2 7.2 27 NP NP - - - - - - - - - - - - -
Very Dense Greyish, fine-grained
18.00 DS . 0.0 72.2 19.5 8.4 23 NP NP 11.40 - - 2.64 F 0.10 30 - - - - - -
silty sand (SM)
18.50 SPT/DS 23 32 37 69 33 =
19.50 SPT/DS 25 34 39 73 34 8.7 59.5 20.5 11.2 21 NP NP - - - - - - - - - - - - -
21.00 DS 0.1 66.4 23.6 9.9 25 NP NP 13.22 - - 2.69 F 0.09 28 - - - - - -
21.50 SPT/DS 21 20 26 46 23 S
22.50 SPT/DS 18 23 29 52 25 3.0 22.0 47.9 27.1 29 NP NP - - - - - - - - - - - - -
24.00 DS 0.0 5.0 65.7 29.3 24 NP NP 14.65 - - 2.61 F 0.08 27 - - - - - -
24.50 SPT/DS 20 25 31 56 26 -
25.50 SPT/DS Very Dense, Brownish Red, fine- 22 27 34 61 27 3.0 20.2 49.9 26.8 26 NP NP - - - - - - - - - - - - -
27.00 DS grained inorganic silt of lowPlasticity 0.0 13.7 63.1 23.2 23 NP NP 13.58 - - 2.68 F 0.10 29 - - - - - -
with sand and Gravel (ML)
27.50 SPT/DS 25 29 38 67 28 =
28.50 SPT/DS 23 33 40 73 30 4.9 204 57.2 17.6 24 NP NP - - - - - - - - - - - - -
30.00 DS 0.0 12.3 63.2 24.6 26 NP NP 15.66 - - 2.69 F 0.11 31 - - - - - -
30.50 SPT/DS 30 | 35 | 42 | 77 | 30 =
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-69
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Direct Shear Test — BH-69
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Direct Shear Test — BH-69
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)
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Direct Shear Test — BH-69
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Direct Shear Test — BH-69
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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 BORAKL MMTH (14.16 KM)
Stretch: Noida Sector-142 to Botanical Garden (6+000 km TO 74000 km)
BH ID : BH-69A Chainage : 7+392 KM
Groundwater Level : 8.50 M Location : Lat. 28.523991 Long. 77.373170
DEPTH 5 SAMPLE m".‘i LAYER DESCRIPTIGN LEGE N DS
3 TOP Soil: (0.00 + 0.750m)
E Sample Type
100 ——] Loose Dense to Medium Dense, Grayish,
E fine-grained sity sand (SM) : (0.75 to 8.25m) X Split Spoon Sampler
E X SPTIDS |N=10
2 —] HH Shelby Tube (UDS)
a0 — General
3 uDs —
E SPT/DS |N=24 ¥ Groundwater Level
200 —
= Soil
= SPT/DS [N=26 —
800 ——
3 D Well Graded Gravel (GW)
00 — I:l Poorly Graded Gravel (GP)
3 uns
3 SPTIDS | N=31 |:| Silty Gravel (GM)
700 ——
= l:l Clayey Gravel (GC)
v — x SPTIDS | N=35 l:] Well Graded Sand (SW)
= Very SHlf to Hard Brownish, fine-grained inorganic
E silt of lowPlasticity with sand (ML) : (8.25 to Poorly Graded Sand (SP)
800 ——] 14.25m)
E % uos E:] Silty Sand (SM)
E SPTIDS |N=26 a
Pr— I:l Clayey Sand (SC)
é Inorganic Silt of Low Compressibility (ML)
3 x SPTIDS |N=29
-
= Inorganic Silt of Intermediate Compressibility (M1)
- = - Inorganic Silt of High Compressibility (MH)
! uDs
= ic Clay of Low Co ibility (CL)
E| SPTIDS |N=38
R Inorganic Clay of Intermediate Compressibility (CI)
% x SPTIDS |N=43 Inorganic Clay of High Compressibility (CH)
1450
= Dense to Very Dense, Grayish, fine-grained silty Organic Soil of Low Compressibility (OL)
= sand (SM): (14.25 10 23.26m)
= 7 1
R uos ﬁ Organic Soll of Intermediate Compressibility OI)
3 SPTIDS | N=46 Organic Soil of High Compressibility (OH)
r—
= Peat (Pt)
3 x SPTIDS |N=58
R Top Soil (TS)
wo——
3 uDs
3 SPTIDS |N=61
100——]
P x SPTIDS |N=64
pr—
3 uDs
3 SPTIDS |N=64
20—
I x SPTIDS |N=72
= Very Stiff to Hard, Brownish Red to Yellow,
= fine-grained inorganic silt of lowPlasticity with sand
2000——] (ML): (23.25 to 30.00m)
3 uDs
3 SPTIDS [N=27
2800——]
3 x SPTIDS |N=a7
00—
27.00- =
E| ups
E SPTIDS |N=43
P—
3 x SPTIDS [N=53
2000——]
Pr—
=| uDs
e T 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-69A 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]:[7+392 Method of Drilling:[Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|12-12-2025
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:|195.1 End Date:|13-12-2025
Project Code:|158_R08_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:[8.50 Location:|Lat: 28.523991, Long: 77.373170
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
) — — Iy - T o o o
—_ g [ _ ) —_ —_ X = - ~ = —_ = c
E = 2lT|l2z|lE|l=z]| - £ & ~ | & z_|>_| £ 3 5 g 5 § | 5 25
= o D A o = (=) [ - X ) —_ = = = 0} < 5 ™ 2 & © o = = = e F= <
a2 ° escriptions g a ° S b = & X X ‘€ £ 2 S - £ E g E IG] v = 2 v < 2 = 32 =
o £ £ k7] S S £ [ ° oy > S =S - oX|al2| 832 o 3 c e g 5 b o =3 |9
o © © = o S o ® c = K e o 2 5= | % E £ = - o 4 = (] = = g £ e 9
@ o [ @ 3 (>3 i = @ o 5 E= ‘S 2 = w| 2 = 'S kT o | o o c o >
el glel&|=]| © B 2 s |2 2-|s~| g 2 2 S 2 2 | S g 8
2 o0 5 a [s) & <
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0.00 DS Top Soil 6.0 66.4 19.7 7.9 25.0 NP NP - - - - - - - - - -
1.50 SPT/DS 2 4 6 10 14 6.1 74.8 13.9 53 28.0 NP NP - - - - - - - - - - - - -
3.00 uDsS 7.9 58.3 23.0 10.8 26.0 NP NP 7.68 1.75 1.63 2.66 F 0.04 23 - - - - - -
3.50 SPT/DS 8 10 14 24 26 o
4.50 SPT/DS Loose Dense to Medium Dense, 9 11 15 26 27 12.4 71.1 11.9 4.6 24.0 NP NP
: Greyish, fine-grained silty sand (SM) ; : _ _ _ _ _ _ _ _ _ _ _ _ _
6.00 uDbsS 7.2 70.3 15.2 7.3 23.0 NP NP 11.62 1.83 1.64 2.67 F 0.09 29 - - - - - -
6.50 SPT/DS 4 13 18 31 29 o
7.50 SPT/DS 12 15 20 35 32 6.5 729 76.5 12.6 27.0 NP NP - - - - - - - - - - - - -
9.00 uDbsS 4.5 6.4 47.3 26.3 26.0 NP NP 13.70 1.90 1.67 2.65 F 0.06 26 uu 17 26 - - -
9.50 SPT/DS 8 11 15 26 19 °
10.50 spT/ps  |Very Stiff to Hard, Brownish, fine- 10| 13 16f 20] 20| o0 264 | s06 | 230 | 230 NP NP - - - - - - - - - - - - -
grained inorganic silt of low Plasticity
12.00 UDS  |with sand (ML) 6.5 11.5 53.9 28.0 25.0 NP NP 11.62 | 1.95 1.74 2.61 F 0.07 28 - - - - - -
12.50 SPT/DS 13 17 21 38 23 o
13.50 SPT/DS 15 19 24 43 25 2.7 21.8 49.6 25.8 24.0 NP NP - - - - - - - - - - - - -
15.00 DS 0.0 76.1 16.6 7.4 23.0 NP NP 13.22 - - 2.66 F 0.08 29 - - - - - -
15.50 SPT/DS 15 22 24 46 26 o
16.50 SPT/DS 21 27 31 58 30 8.5 66.0 16.8 8.7 23.0 NP NP - - - - - - - - - - - - -
18.00 DS 13 42.6 439 12.2 22.0 NP NP 12.67 - - 2.69 F 0.02 30 - - - - - -
18.50 SPT/DS Dense to Very Dense, Greyish, fine- 19 27 34 61 30
. grained silty sand (SM)
19.50 SPT/DS 22 29 35 64 31 9.2 71.6 12.3 7.0 21.0 NP NP - - - - - - - - - - - - -
21.00 DS 0.7 67.7 22.8 8.8 29.0 NP NP 10.43 - - 2.65 F 0.00 31 - - - - - -
21.50 SPT/DS 24 30 34 64 30 o
22.50 SPT/DS 27 33 39 72 32 5.2 65.2 19.5 10.1 28.0 NP NP - - - - - - - - - - - - -
24.00 ubs 0.0 4.0 74.6 21.4 27.0 NP NP 14.22 1.98 1.73 2.63 F 0.06 26 uu 18 24 - - -
24.50 SPT/DS 10 12 15 27 16 °
25.50 SPT/DS 13 17 20 37 20 4.6 28.7 42.0 24.7 26.0 NP NP - - - - - - - - - - - - -
27.00 ups  |Very Stiff to Hard, Brownish Red to 0.0 268 | 494 | 238 | 230 NP NP | 1624 - - 2.67 F 0.04 29 - - - - - -
Yellow, fine-grained inorganic silt of
27.50 SPT/DS low Plasticity with sand (ML) 14 19 24 43 21 -
28.50 SPT/DS 19 23 30 53 24 2.5 27.9 45.5 24.2 25.0 NP NP - - - - - - - - - - - - -
30.00 ubDs 0.1 56.7 28.3 14.9 24.0 NP NP 15.63 - - 2.64 F 0.05 31 - - - - - -
30.5 SPT/DS 30 (50/12cmi| - | 100 | 38 -
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-69A
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Direct Shear Test — BH-69A
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)
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Direct Shear Test — BH-69A
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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 BORAKL MMTH (14.16 KM)
Stretch: Noida Sector-142 to Botanical Garden (6+000 km TO 74000 km)
BH ID : BH-698 Chainage : 7+369 KM
Groundwater Level : 12.00 M Location : Lat. 28.523549 Long. 77.372605
DEPTH 5 SAMPLE m".‘i LAYER DESCRIPTIGN LEGE N DS
3 TOP Soil: (0.00 + 0.750m)
E Sample Type
100 ——] Loose Dense to Medium Dense, Grayish,
E fine-grained sity sand (SM): (0.75 o 8.25m) X Split Spoon Sampler
E X SPTIDS N=7
2 —] HH Shelby Tube (UDS)
a0 — General
3 uDs —
E| sPTIDS N ¥ Groundwater Level
200 —
= Soil
= SPTIDS |N=t —
800 ——
3 D Well Graded Gravel (GW)
00 — I:l Poorly Graded Gravel (GP)
3 uns
3 SPTIDS | N=13 |:| Silty Gravel (GM)
700 ——
= l:l Clayey Gravel (GC)
v — x SPTIDS |N=14 l:] Well Graded Sand (SW)
= Very SHlf to Hard Brownish, fine-grained inorganic
E silt of lowPlasticity with sand (ML) : 8.25 to Poorly Graded Sand (SP)
800 ——] 14.25m)
E % uos E:] Silty Sand (SM)
E SPTIDS |N=19 a
Pr— I:l Clayey Sand (SC)
é Inorganic Silt of Low Compressibility (ML)
3 x SPTIDS |N=25
-
= Inorganic Silt of Intermediate Compressibility (M1)
- = - Inorganic Silt of High Compressibility (MH)
! uDs
= ic Clay of Low Co ibility (CL)
E| SPTIDS |N=27
R Inorganic Clay of Intermediate Compressibility (CI)
% x SPT/DS |N=29 Inorganic Clay of High Compressibility (CH)
)
= Dense to Very Dense, Grayish, fine-grained silty Organic Soil of Low Compressibility (OL)
= sand (SM) : (14.25 1o 23.25m)
= 7 1
R uos ﬁ Organic Soll of Intermediate Compressibility OI)
3 SPTIDS | N=54 Organic Soil of High Compressibility (OH)
r—
= Peat (Pt)
E x SPTIDS |N=59
R Top Sail (TS)
wo——
3 uDs
3 SPTIDS |N=66
100——]
P x SPTIDS |N=72
pr—
3 uDs
3 SPTIDS |N=82
20—
I x SPTIDS |N=100
= Very Stiff to Hard, Brownish Red to Yellow,
= fine-grained inorganic silt of lowPlasticity with sand
2400——| (ML) : (23.25 o 30.00m)
3 uDs
3 SPTIDS |N=82
2800——]
3 x SPTIDS |N=87
00—
27.00- =
E| ups
E SPTIDS N=100
P—
3 x SPTIDS |N=100
2000——]
Pr—
=| uDs
e T 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-69B 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]:|7+369 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]:[/198.9 End Date:[31-01-2026
Project Code:|158_R08_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:|12.00 Location:|Lat: 28.523549, Long: 77.372605

SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
1] - - Iy = o o - T
—_ g ) —_ ) —_ —_ X t - ~ e —_ . < c <
E = 2lTl2z|lEl=| - £ & = | 2 z_|>_1 £ 5 5 ] 5 § | 5 2 5
= o _— a = (=) 7] - X ey — — P ™ ) c B ™ 2 & © o = X = T P S 5
£ 3 Descriptions »|Slz 3|8 S| & | 8| & |E|E |2 |S<|85|2%| 6| e 28| a5 | 8| < |85|28
o € 5 12 5 2 = [ T° = > P 43 - o X[ 82 a 2 o S c s S =} i & =T 2
e o @ T 9 @ 9 © s = i - o = 5~ | x E £ = - o 4 - @ e = 9 £ c 9
4 S| =8| 8|8 6 a 4 © 5| 8| 2 |2 |[Z&|F= % 3 ° 2 e | T |8 Sz
= o~ = = o « 2 = @ o a 2 = o - H S o @0
- 2 o0 o = I~ o B0 s} B0 &a o 2 o
g 2 - |~ &2 ? g | & £ s &
0.00 DS Top Soil TS - - - - - - - - - - - - - - - -
1.50 SPT/DS SM 3 3 4 7 10 0.1 56.6 27.7 15.7 22 NP NP - - - - - - - - - - - -
3.00 ubs SM 8.3 67.5 16.6 7.5 25 NP NP 5.86 1.83 1.73 2.62 F 0.03 22 uu 14 24 - - -
3.50 SPT/DS SM 3 4 5 9 10 =
4.50 SPT/DS Loose Dense to Medium Dense, SM 4 4 5 9 9 0.1 63.5 24.2 12.1 26 NP NP
: Greyish, fine-grained silty sand (SM) . . . ) ) _ ) ) ) _ i} _ ) _ ) )
6.00 DS SM 0.3 63.1 23.6 13.0 27 NP NP 7.85 - - 2.82 F 0.04 25 - - - - - -
6.50 SPT/DS SM 5 6 7 13 12 o
7.50 SPT/DS SM 6 6 8 14 13 3.8 69.7 19.0 7.6 28 NP NP - - - - - - - - - - - - -
9.00 DS ML 21.3 18.2 50.9 223 26 NP NP 12.72 - - 2.59 F 0.06 24 - - - - - -
9.50 SPT/DS ML 7 9 10 19 16 =
10.50 sPT/ps | Very Stiff to Hard, Brownish, fine- ML 9 [ 12| 14| 25 | 18 | 183 8.5 54.5 7.9 23 NP NP - - - - - - - - - - - - -
grained inorganic silt of low Plasticity
12.00 UDS  |with sand (ML) ML 0.0 27.4 49.9 22.8 24 NP NP 10.08 | 1.82 1.65 2.82 F 0.04 26 uu 13 26 - - -
12.50 SPT/DS ML 10 12 15 27 19 o
13.50 SPT/DS ML 12 13 16 29 19 29.7 7.9 40.0 22.4 27 NP NP - - - - - - - - - - - - -
15.00 DS SM1 0.3 66.9 23.5 9.3 22 NP NP 9.85 - - 2.70 F 0.03 29 - - - - - -
15.50 SPT/DS SM1 16 24 30 54 28 o
16.50 SPT/DS SM1 21 26 33 59 30 0.3 86.3 9.4 4.1 21 NP NP - - - - - - - - - - - - -
18.00 DS SM1 0.0 83.9 11.3 4.8 25 NP NP 13.61 - - 2.84 F 0.09 30 - - - - - -
18.50 SPT/DS Dense to Very Dense, Greyish, fine- M1 " a1 35 66 32
| grained silty sand (SM)
19.50 SPT/DS SM1 27 34 38 72 33 0.0 82.2 12.2 5.6 26 NP NP - - - - - - - - - - - - -
21.00 DS SM1 4.2 19.3 52.0 24.4 27 NP NP 11.60 - - 2.86 F 0.05 32 - - - - - -
21.50 SPT/DS SM1 30 37 45 82 36 o
22.50 SPT/DS SM1 40 45 | so/i0em| 100 | 41 11.5 26.4 41.7 20.4 29 NP NP - - - - - - - - - - - - -
24.00 DS ML1 0.2 11.0 59.7 29.2 28 NP NP 12.55 - - 2.57 F 0.11 28 - - - - - -
24.50 SPT/DS ML1 30 37 45 82 34 =
25.50 SPT/DS ML1 34 40 47 87 35 0.0 17.2 53.8 29.0 23 NP NP - - - - - - - - - - - - -
27.00 DS Very stiff to Hard, Brownish Red to | 3 06 79.4 14.0 6.0 24 NP N | 1421 - - 2.79 F 0.12 29 - - - - - -
Yellow, fine-grained inorganic silt of
27.50 SPT/DS  |low Plasticity with sand (ML) ML1 35 | so/azemf - 100 | 39 -
28.50 SPT/DS ML1 42 | 50/11cm - 100 38 0.0 42.5 37.9 19.6 23 NP NP - - - - - - - - - - - - -
30.00 DS ML1 0.1 74.0 17.3 8.6 27 NP NP 12.26 - - 2.74 F 0.05 31 - - - - - -
30.5 SPT/DS ML1 50/12cm| - | - | 100 | 37 =
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-69B
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Direct Shear Test — BH-69B
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Shear Stress, T (kg/cm?)

Shear Stress, T (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 BORAKL MMTH (14.16 KM)
Stretch: Noida Sector-142 to Botanical Garden (6+000 km TO 7+000 km)
BH ID : BH-70 Chainage : 7+487 KM
Groundwater Level : 9.00 M Location : Lat. 28.522955 Long. 77.373615
DEPTH 5 SAMPLE e LAYER DESCRIFTION LEGE N DS
3 TOP Soil: (0.00 + 0.750m)
E Sample Type
100 ——| Loose Dense to Medium Dense, Brownish Gray,
E| fine-grained sity sand (SM): (0.75 o 8.25m) X Split Spoon Sampler
E x SPT/DS |N=0
2 — HH Shelby Tube (UDS)
am —| General
3 ups e
E| sPTIDS |N=o ¥ Groundwater Level
prop—
= Soil
3 SPT/DS [N=10 —
500 ——
3 D Well Graded Gravel (GW)
00 — I:l Poorly Graded Gravel (GP)
= uos
3 SPTIDS |N=11 |:| Silty Gravel (GM)
00—
= l:l Clayey Gravel (GC)
o —3 x SPTIDS | =16 l:] Well Graded Sand (SW)
= Very Siiff to Hard,Whitish Grey to Brownish Grey,
= fine-grained inorganic silt of lowPlasticity with sand Poorly Graded Sand (SP)
000 —— and Gravel (ML) - 8.25 to 14.25m)
3 % uos [:] Silty Sand (SM)
E SPTIDS |N=22
- I:l Clayey Sand (SC)
é Inorganic Silt of Low Compressibility (ML)
3 x SPTIDS [N=27
Too——
= Inorganic Silt of Intermediate Compressibility (M1)
- = - Inorganic Silt of High Compressibility (MH)
3 ups
= ic Clay of Low Co ibility (CL)
3 SPTIDS [N=37
R Inorganic Clay of Intermediate Compressibility (CI)
3 x SPTIDS [N=43 Inorganic Clay of High Compressibility (CH)
1450
—f : Dense to Very Dense, Yellowish to Brownish Grey, Organic Soil of Low Compressibility (OL)
= fine-grained silty sand with gravel (SM): (14.25 to
= 2025 o 1
R uos ) % Organic Soil of Intermediate Compressibility OI)
= SPTIDS | N=45 Organic Soil of High Compressibility (OH)
w00 ——]
= Peat (Pt)
E x SPTIDS |N=55
R Top Soil (TS)
wo——
3 ups
3 SPTIDS |N=67
10—
00— x SPTIDS N=74
= Very Dense,Brownish Grey, fine-grained inorganic
3 silt of lowPlasticity with sand and Gravel (ML) -
2100— (20.25 to 30.00m)
3 ups
3 SPTIDS [N=76
P —
I x SPTIDS |N=100
P
3 uos
E SPTIDS |N=54
00—
E x SPTIDS |N=60
00—
00—
= ubs
E SPT/DS [N=79
00—
3 x SPTIDS |N=100
00—
Pr—
3 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-70 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]:|7+487 Method of Drilling:|Rotary Drilling
Client:[Noida Metro Rail Corporation (NMRC) Limited Depth [m]:[30.00 Start Date:|01-01-2026
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:|192.7 End Date:|01-01-2026
Project Code:[158 R08_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:|9.00 Location:|Lat: 28.522955, Long: 77.373615
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
Q i iy <} - T s & —_
—_ o [] —_ [] — —_ X < - ~ — —_ — c
> > — Q = £ x S £
< e 12151512 = | < | S 2| 5|8 |g=|2=| % $ | § S| 8| 2|8 |52
-g 2 Descriptions o0 a = < 8 = = = £ *é £ 2 S _ g = 5 “g g ° L] B ° = B < %u- 5| 2 2
2 £ S| ®8 5 s £ g = = > = = = ox (8282 ° 2 = = g s = » 235|397
o © © = o o o © = = © - o Fn 5 = ~ £ £ &= (= o = (= @ u— = 9 £ c
o sl =] 3 a | £ 5 a i o 5 B S 2 S ®| T = ] ‘a ° 2 ° ] = s 3
Z|lg|al| B8] = g 8 g | 3 @ a 3 £ w 3 ® g | S g 3
= z = o & = v S Z s a &
0.00 DS Top Soil 11.3 61.7 18.3 8.7 24 NP NP - - - - - - - - - - - -
1.50 SPT/DS 6.0 66.7 19.6 7.8 26 NP NP - - - - - - - - - - - -
3.00 ubDs - - - - - - - - - - - - - - -
. PT/D. 4 1 -
350 SPT/DS Loose Dense to Medium Dense, 3 > S 0
4.50 SPT/DS Brownish Gray, fine-grained silty 3 4 6 10 10 6.3 74.1 13.9 5.7 21 NP NP - - - - - - - - - - - - -
sand (SM)
6.00 uDs - - - - - - - - - - - - - - - - - -
6.50 SPT/DS 4 5 6 11 10 =
7.50 SPT/DS 5 7 9 16 15 9.7 61.9 18.4 10.0 27 NP NP - - - - - - - - - - - - -
9.00 DS 1.1 3.2 63.7 31.9 24 NP NP 15.22 - - 2.63 F 0.06 23 - - - - - -
9.50 SPT/DS 7 10 12 22 17 =
Very Stiff to Hard, Whitish Grey to
10.50 SPT/DS  |Brownish Grey, fine-grained 9 12 15 27 19 5.2 23.7 50.7 20.4 23 NP NP - - - - - - - - - - - - -
12.00 DS inorganic silt of low Plasticity with 1.7 6.5 64.5 27.3 28 NP NP 17.18 - - 2.62 F 0.08 26 - - - - - -
sand and Gravel (ML)
12.50 SPT/DS 13 17 20 37 23 =
13.50 SPT/DS 15 19 24 43 25 0.0 31.5 49.9 18.6 24 NP NP - - - - - - - - - - - - -
15.00 DS 0.0 68.4 21.6 10.1 23 NP NP 11.25 - - 2.65 F 0.08 28 - - - - - -
15.50 SPT/DS 17 20 25 45 25 =
16.50 spT/Ds |Dense to Very Dense, Yellowish to 20 24 31 55 28 8.5 67.9 17.2 6.3 24 NP NP - B } ) } } i . j B i , j
Brownish Grey, fine-grained silty
18.00 DS sand with gravel (SM) 12.0 38.4 32.0 17.6 25 NP NP 13.13 - - 2.68 F 0.09 30 - - - - - -
18.50 SPT/DS 25 30 37 67 32 =
19.50 SPT/DS 27 34 40 74 34 8.0 61.9 19.4 10.7 27 NP NP - - - - - - - - - - - - -
21.00 DS 0.0 19.2 50.4 30.4 23 NP NP 14.26 - - 2.64 F 0.11 32 - - - - - -
21.50 SPT/DS 30 35 41 76 34 =
22.50 SPT/DS 33 | (49/7cm) 100 41 1.0 21.4 56.3 21.3 28 NP NP - - - - - - - - - - - - -
24.00 DS 0.0 17.9 68.9 13.2 29 NP NP 16.18 - - 2.68 F 0.05 28 - - - - - -
24. D 1 2 2 =
450 SPT/DS Very Dense, Brownish Grey, fine- S 4 30 >4 >
25.50 SPT/DS grained inorganic silt of low Plasticity| 21 27 33 60 27 0.0 24.8 47.1 28.2 25 NP NP - - - - - - - - - - - - -
with sand and Gravel (ML)
27.00 DS 1.0 25.7 51.6 21.7 26 NP NP 14.56 - - 2.65 F 0.10 29 - - - - - -
27.50 SPT/DS 28 36 43 79 32 =
28.50 SPT/DS 30 |(50/9cm) - 100 38 5.1 23.2 51.4 20.3 23 NP NP - - - - - - - - - - - - -
30.00 DS 0.1 39.8 43.4 16.8 24 NP NP 15.23 - - 2.61 F 0.07 31 - - - - - -
30.5 SPT/DS 45 (50/11cm)| - | 100 | 37 =
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?)
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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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Depth:12 m
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$=26.4°
1.000
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..
IRy
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Direct Shear Test — BH-70
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Depth:18 m
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Shear Stress, T (kg/cm?)

Direct Shear Test — BH-70

1.500
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Depth:30 m
¢ =0.070 kg/cm?
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1.000 .
0500 | e
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C.9.

Zone 9: CH: 7+490 km to 8+550 km (BH-71 to BH-80)

NAME OF WORK: GEOTECHNICAL INVESTIGATION WORK FOR PROPOSED EXT I
METRO CORRIDORS OF AQUA NE FROM NOIDA SEC -142 TO BOTANICAL
GARDEN AND DEPOT STATION TO BORAKI MMTH (14.18 KM)
Stretch: Nokla Sector-142 1o Botanical Garden (7+000 km TO 8+000 km)
BHID : BH-71 Chainage : 7+629 KM
Groundwater Level : 12.50M Location : Lat. 28.522513 Long. 77.375002
seTH
DEPTH ‘g‘ SAMPLE SALOE LAYER DESCRIPTION
E TOP Soil: (0.00 + 0.750m)
| Loose, Brownish, fine-grained silty sand and
| gravel (SM) (0.75 to 6.25m)
SPTIDS |N=5 |
ups
SPTIDS | N=7
SPTIDS |N=10
ubs
Very Stiff to Hard, Brownish Grey, fine-grained
SPT/IDS |N=20 inorganic silt of low Plasticity with sand and gravel
(ML)(6.25 16 11.25m)
SPTIDS |N=28
ubs
SPT/DS |N=32
SPT/DS |N=40
Very Dense, Brownish Grey to Yellowish ,
fine-grained silty sand and gravel (SM) (11.25 to
18.25m)
ubs
SPTIDS |N=51
SPTIDS |N=66
ups
SPTIDS |N=65
sPTiDs [N=72
ubs -
| Very Dense. Yellowish to Brownish, fine-grained
SPTIDS |N=T6 | silty sand and gravel (SM)(18.25 lo 30.00m)
|
i
SPT/DS | N=80 |
|
|
ups |
SPTIDS |N=89 |
SPTIDS |N=100 |
|
1
ubs
SPTIDS |N=100
SPTIDS |N=100
ups
SPTIDS |N=100
SPT/DS |N=100
ubs |
SPT/DS |N=100

LEGENDS

Sample Type
x Split Spoon Sampler

HH Shelby Tube (UDS)

General

¥ Groundwater Level
Soil

I:l Well Graded Gravel (GW)
D Poorly Graded Gravel (GP)
[ ] siysrweiem

l:l Clayey Gravel (GC)
I:I Well Graded Sand (SW)
Poorly Graded Sand (SP)
:I Silty Sand (SM)

D Clayey Sand (SC)

Inorganic Silt of Low Compressibility (ML)

Inorganic Silt of Intermediate Compressibilty (M)

- Inorganic Silt of High Compressibility (MH)

E Inorganic Clay of Low Compressibility (CL)
mﬂ]:l:l] Inorganic Clay of Intermediate Compressibility (Cl)

Inorganic Clay of High Compressibility (CH)

Organic Soil of Low Compressibility (OL)

| Organic Soil of Intermediate Compressibility Ol)
%ﬁ% 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-71 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]: 7+629 Method of Drilling: Rotary Drilling
Client: Noida Metro Rail Corporation (NMRC) Limited Depth [m]: 30.00 Start Date: 05-02-2026
Stretch: Noida Sector-142 to Botanical Garden Elevation [m]: 195 End Date: 05-02-2026
Project Code: 158 _R09_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]: [12.50 Location: Lat:28.522513 , Long: 77.375002
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
M _— —_ < - — & - —
—_ o [ —_ [ —_ —_ X c > N — —_ — c
> > _ Q = £ x c £
£ & El2|E8|8|2| ¢ | < 212 5|2 |g=|lze]| 3 S | 8 s | s 2|8 |53
-.E. 2 Descriptions w | & = b ] % X T = E £ ® §_ § e | % g o E, £ o = g 2 -§ < |22
o £ £ i H > £ [ ° = > =5 ] = o X828 o S c s S o i« @ =T |
a H = = S s S 3 c = ) = ° 2 5=| < E £ & [ G - [ @ s = Qs e ¢
o S| 81z2]|8| 6 8 » o 3 z s |8 |Z=[F&a| 3§ g ° 2 ° 3 | g g 2
- o - T © 2 ] @ = o - S o 9
= S P (o) 2 = = ] o 2 < [ o [ ) o P ]
z z - & = | = i S g g s 5
0.00 DS Top Soil 8.3 58.7 23.2 9.9 23 NP NP
1.50 SPT/DS 2 2 3 5 7 6.5 64.5 19.4 9.6 24 NP NP
3.00 uDsS 0.0 253 49.5 25.2 26 NP NP 20.31 1.73 1.44 2.67 F 0.01 22
350 SPT/DS Loose, Brownish, fine-grained silty N 3 4 . s
. sand and gravel (SM)
4.50 SPT/DS 3 4 6 10 8 5.6 70.1 15.9 8.4 21 NP NP
6.00 uDbs 6.7 62.2 21.2 9is) 28 NP NP 18.53 2.63 F 0.03 25
6.50 SPT/DS 6 8 12 20 19
7.50 SPT/DS Very Stiff to Hard,Brownish Grey, 9 13 15 28 26 0.0 23.7 53.1 23.2 29 NP NP
9.00 DS fine-grained inorganic silt of low 1.3 40.4 41.5 16.9 27 NP NP 31.39 2.62 F 0.02 26
Plasticity with sand and gravel (ML)
9.50 SPT/DS 12 14 18 32 27
10.50 SPT/DS 15 19 21 40 33 0.9 23.9 47.4 27.8 23 NP NP
12.00 uDsS 53 76.3 114 7.0 24 NP NP 14.23 2.63 F 0.07 28
12.50 SPT/DS 21 24 27 51 27
13.50 SPT/DS . 22 29 37 66 32 10.9 69.5 12.5 7.0 26 NP NP
Very Dense, Brownish Grey to
15.00 DS Yellowish, fine-grained silty sand and 0.3 72.5 20.0 7.2 25 NP NP 16.39 2.65 F 0.03 29
gravel (SM)
15.50 SPT/DS 25 32 33 65 30
16.50 SPT/DS 24 35 37 72 32 8.1 62.6 20.1 9.2 24 NP NP
18.00 DS 0.1 77.2 14.4 8.3 26 NP NP 17.89 2.62 F 0.00 30
18.50 SPT/DS 27 37 39 76 33
19.50 SPT/DS 27 38 42 80 34 8.6 70.3 15.4 5.7 28 NP NP
21.00 DS 0.0 79.1 14.7 6.2 29 NP NP 18.52 2.64 F 0.02 31
21.50 SPT/DS 30 41 48 89 36
22.50 SPT/DS 30 46 |s0/122emy 100 39 5.5 63.3 19.9 11.3 24 NP NP
24.00 DS Very Dense, Yellowish to Brownish, 0.0 41.9 36.3 21.9 23 NP NP 13.82 2.72 F 0.06 32
24.50 SPT/DS  |fine-grained silty sand and gravel 38 |s0/11cm) 100 38
SM
25.50 SPT/DS M) 42 |(50/13cm) 100 37 10.2 65.6 17.1 7.1 28 NP NP
27.00 DS 0.0 82.7 11.2 6.1 29 NP NP 13.74 2.61 F 0.01 32
27.50 SPT/DS 44 |(50/10 cm - 100 36
28.50 SPT/DS 48 | (50/8 cm) - 100 36 4.3 75.0 129 7.8 27 NP NP
30.00 DS 0.0 83.7 10.4 5.9 29 NP NP 14.11 2.69 F 0.03 33
30.50 SPT/DS (s0/12em| - - 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?)

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

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

Direct Shear Test — BH-71

1500
BHID: BH-71
Depth:30 m
¢ =0.030 kg/cm?
$=33.0°
1.000 )
0500 e
S
0.000
0.00 0.50 1.00 1.50

Normal Stress, o (kg/cm?)

Quality we put forward

GOMA ENGINEERING
AND CONSULTANCY

Report No: 158_SEC142 TO BOGA_RO

Revision: RV00

Page 1238




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 BORAKL MMTH (14.16 KM)
Stretch: Noida Sector-142 to Botanical Garden (7+000 km TO 8+000 km)
BH ID : BH-72 Chainage : 7+728 KM
Groundwater Level : - 12,50 M Location : Lat. 28.521955 Long. 77.375766
DEPTH 5 SAMPLE m".‘i LAYER DESCRIPTIGN LEGE N DS
3 TOP Soil: (0.00 + 0.750m)
E Sample Type
00 ——| Loose, Whiteish to Brownish, fine-grained silty
3 sand (SM) (0.75 to 5.25m) X Split Spoon Sampler
E x SPTIDS N=6
2 —] HH Shelby Tube (UDS)
a0 — General
3 uDs —
E| sPTIDS N ¥ Groundwater Level
200 —
= Soil
= SPTIDS |N=t —
800 ——
3 D Well Graded Gravel (GW)
— Medium Dense to Dense, Brownish gray to
E| yellowish, fine-grained silty sand (SM) (5.25 1o
800 —— 13.00m) Cl Poorly Graded Gravel (GP)
3 uns
3 SPTIDS | N=21 |:| Silty Gravel (GM)
700 ——
= l:l Clayey Gravel (GC)
v — x SPTIDS |N=33 l:] Well Graded Sand (SW)
= Poorly Graded Sand (SP)
000 —=
E % uos E:] Silty Sand (SM)
E SPTIDS |N=38 a
Pr— I:l Clayey Sand (SC)
é Inorganic Silt of Low Compressibility (ML)
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID: BH-72 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]: 7+728 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]: 197.2 End Date: 02-02-2026
Project Code: 158 _R09_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]: [12.50 Location: Lat:28.521955 , Long: 77.375766
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
M _— —_ < - — & - —
—_ o [ —_ [ —_ —_ X c > N — —_ — c
> > _ Q = £ x c £
£ e Sl E|E5|5|2] 5| < S 2] 5|2 |g-|2-]| % S| 8 £ | 8| 2|8 |53
-.E. 2 Descriptions o0 a = T 8 = X o S E £ < S § e | e g o E] B o = B £ _§ x| 2 E;
o £ £ i H > £ [ ° = > =5 ] = o X828 o S c s S ° i« @ =T | 3 o
(=] © © = o o <) F c = K] - Q F= 5 | = € £ = [ <) = - ] = = 2 £ c 2
@ S| =181 8|2 & & @ e E S s | 2 SalFal B 2 o 2 ° T |5 g 2
4 o~ -~ o © - o = 9 o 9 o PR
S (o) 2 = = ] o 2 < [ o [ ) (=] ]
E 2 = | = & |z 2 8 | & 5 5
0.00 DS Top Soil 5.9 71.4 14.7 8.0 25 NP NP
1.50 SPT/DS 2 3 3 6 6 3.8 68.2 19.4 8.6 26 NP NP
3.00 UDS  |Loose, Whiteish to Brownish, fine- 7.7 66.9 18.2 7.2 22 NP NP 1270 | 186 1.65 2.69 F 0.01 22 uu 10 27
3.50 SPT/DS grained silty sand (SM) 3 4 5 9 10
4.50 SPT/DS 4 4 5 9 9 5.9 65.3 20.1 8.7 29 NP NP
6.00 uDbs 9.9 70.3 13.9 6.0 24 NP NP 11.92 1.84 1.64 2.70 F 0.06 25 uu 8 28
6.50 SPT/DS 7 9 12 21 20
7.50 SPT/DS 10 15 18 33 30 5.6 62.7 22.6 9.2 27 NP NP
9.00 DS Medium Dense to Dense, Brownish 178 | 470 | 248 10.3 22 NP NP 14.86 2.68 F 0.03 27
gray to yellowish, fine-grained silty
9.50 SPT/DS  |sand (SM) 14 | 17 | 21 | 38 | 32
10.50 SPT/DS 16 20 25 45 37 12.5 67.9 13.7 6.0 24 NP NP
12.00 DS 0.5 76.6 229 0.0 26 NP NP 20.88 2.60 F 0.08 28
12.50 SPT/DS 19 23 27 50 27
13.50 SPT/DS 21 25 29 54 28 5.0 68.6 18.5 7.9 21 NP NP
15.00 uDbS 19.3 61.8 13.2 5.6 23 NP NP 9.80 2.04 1.86 2.67 F 0.03 29
15.50 SPT/DS 22 15 31 57 28
16.50 SPT/DS 24 26 33 59 28 10.2 60.6 21.4 7.7 27 NP NP
18.00 ps  [VeryDense, yellowish Brownish to 0.0 702 | 215 8.3 23 NP NP | 2005 2.60 F 0.02 31
Brownish, fine-grained silty sand and
18.50 SPT/DS  |gravel (SM) 25 | 30 | 37 | 67 | 30
19.50 SPT/DS 27 34 40 74 32 8.3 66.7 17.7 7.3 24 NP NP
21.00 DS 0.0 62.1 229 15.0 29 NP NP 22.78 2.69 F 0.05 32
21.50 SPT/DS 30 35 41 76 32
22.50 SPT/DS 33 39 45 84 34 6.7 64.9 18.5 9.9 23 NP NP
24.00 DS . . . 0.0 2.4 65.7 31.9 27 NP NP 25.80 2.63 F 0.04 29
Hard,yellowish, fine-grained
24.50 SPT/DS  |inorganic silt of low Plasticity with 19 24 30 54 24
sand and gravel (ML)
25.50 SPT/DS 21 27 33 60 26 5.0 22.8 46.1 26.2 28 NP NP
27.00 DS 0.1 61.2 27.2 11.5 26 NP NP 21.80 2.63 F 0.02 33
27.50 SPT/DS 29 40 47 87 33
Very Dense, Brownish, fine-grained i
28.50 SPT/DS . 40 pO/8cnl - 100 36 9.9 67.4 16.3 6.4 24 NP NP
silty sand and gravel (SM)
30.00 DS 0.2 61.7 25.9 12.2 22 NP NP 22.38 2.78 F 0.00 32
30.50 SPT/DS bO/9cn - - 100 36

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

Shear Stress, T (kg/cm?)
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NAME OF WORK: GEOTECHNICAL INVESTIGATION WORK FOR PROPOSED EXTENSION
METRO CORRIDORS OF AQUA LINE FROM NOIDA SECTOR-142 TQ BOTANICAL
GARDEN AND DEPOT STATION TO BORAKI MMTH (14.16 KM)

Stretch: Noida Sector-142 to Botanical Garden (7+000 km TO 8+000 km)

BHID : BH-73

Chainage : 7+837 KM

Groundwater Level : - 12.50 M

Location : Lat. 28.521318 Long. 77.376552

prmuF:
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SPTH
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LAYER DESCRIPTION
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SPT/DS

N=7

N=9
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N=16

N=19

N=20

N=23

N=31

N=42

N=54

N=58

N=65

N=70

N=77

N=82

N=54

N=60

N=31

N=41

N=100

TOP Soil: (0.00 + 0.750m)

Loose Whiteish to Brownish , fine-grained silty
sand and gravel (SM)(0.75 lo 6.25m)

Medium Dense , Brownish Grey o yellowish,
fine-grained silty sand and Gravel (SM)(6.25 to
11.25m)

Dense , yellowish to Brownish , fine-grained sitty
sand and Gravel (SM)(11.25 to 15.25m)

Very Dense, Brownish 1o yellowish fine-grained
silty sand and gravel (SM)(15.25 to 26.25m)

Dense to Very dense, yellowish , fine-grained silty

| sand and gravel (SM) (26.25 to 30.00m)

LEGENDS

Sample Type
X Split Spoon Sampler

HH Shelby Tube (UDS)

General

¥ Groundwater Level

Soil

D Well Graded Gravel (GW)

Cl Poorly Graded Gravel (GP)

|:| Silty Gravel (GM)

l:l Clayey Gravel (GC)

l:] Well Graded Sand (SW)

Poorly Graded Sand (SP)

[j Silty Sand (SM)

I:l Clayey Sand (SC)

Inorganic Silt of Low Compressibility (ML)

Inorganic Silt of Intermediate Compressibility (M1)

- Inorganic Silt of High Compressibility (MH)

Iﬂ]]n]]]m Inorganic Clay of Intermediate Compressibility (CI)

ic Clay of Low Co ibility (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: 73 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]: 7+837 Method of Drilling: Rotary Drilling
Client: Noida Metro Rail Corporation (NMRC) Limited Depth [m]: 30.00 Start Date: 03-01-2026
Stretch: Noida Sector-142 to Botanical Garden Elevation [m]: 202.4 End Date: 03-01-2026
Project Code: 158 _R09_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]: [12.50 Location: Lat:28.521316 , Long: 77.376552
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
M _— —_ < - — & - —
—_ o [ —_ [ —_ —_ X c > N — —_ — c
> > _ Q = £ x c £
£ e Sl |55 |2| | = ST 21 5|2 |2=|2| % S| 8 £l 8|28 |£3
-.E. 2 Descriptions o0 a = T 8 = X o S E £ < S § e | e g o E] 5 o = B £ _§ x| 2 E;
o £ £ i H > £ [ ° = > =5 ] = o X828 o S c s S o i« @ =T |
(=} < © = o o o © < = o ] %] e 5~ | x E € = L= ] = - o s = 3= e £
2 S| =138 58|2| & a @ o E Z S | B SalFal B 2 ° 2 ° T |5 g 2
4 o~ -~ o © - o = 9 o 9 o PR
S (o) 2 = = ] o 2 < [ o [ ) (=] ]
E 2 = | = & |z 2 8 | & 5 5
0.00 DS Top Soil 5.6 67.3 17.8 9.3 24 NP NP
1.50 SPT/DS 3 3 4 7 10 5.7 75.5 12.3 6.6 28 NP NP
3.00 uDsS 7.9 63.0 18.8 10.3 22 NP NP 8.11 1.82 1.68 2.66 F 0.02 22 uu 14 25
350 SPT/DS Loose Whiteish to Brownish, fine- 3 4 < 5 10
. grained silty sand and gravel (SM)
4.50 SPT/DS 4 4 5 9 9 6.2 66.9 18.6 8.4 26 NP NP
6.00 uDbs 0.0 86.8 9.0 4.2 24 NP NP 6.78 1.75 1.64 2.68 F 0.07 24
6.50 SPT/DS 5 7 9 16 15
7.50 SPT/DS 5 8 11 19 17 7.1 65.1 19.6 8.2 21 NP NP
/ Medium Dense, Brownish Grey to
9.00 DS yellowish, fine-grained silty sand and 0.3 68.8 18.7 12.2 26 NP NP 18.95 2.60 F 0.03 26
Gravel (SM)
9.50 SPT/DS 7 9 11 20 17
10.50 SPT/DS 8 10 13 23 19 8.1 70.3 14.5 7.1 27 NP NP
12.00 uDsS 4.5 76.6 12.5 6.4 27 NP NP 15.35 1.86 1.61 2.68 F 0.04 29 uu 12 26
12.50 SPT/DS Dense, yellowish to Brownish, fine- | 10 13 18 31 19
13.50 spT/Ds  |rainedsilty sandand Gravel (SM) | 15 | 19 | 23 | 42 | 23 | 46 759 | 139 56 23 NP NP
15.00 DS 1.1 74.7 16.3 7.9 27 NP NP 17.48 2.65 F 0.04 29
15.50 SPT/DS 18 24 30 54 27
16.50 SPT/DS 20 25 33 58 28 5.4 66.7 19.5 8.4 26 NP NP
18.00 DS 12.5 65.8 13.9 7.8 24 NP NP 15.96 2.60 F 0.00 30
18.50 SPT/DS 25 30 35 65 30
19.50 SPT/DS . 27 33 37 70 31 5.9 66.7 18.4 9.0 23 NP NP
Very Dense, Brownish to
21.00 DS yellowish,fine-grained silty sand and 14.0 52.1 24.7 9.2 27 NP NP 15.46 2.82 F 0.03 32
gravel (SM)
21.50 SPT/DS 30 35 42 77 32
22.50 SPT/DS 33 38 44 82 33 5.4 723 14.8 7.5 21 NP NP
24.00 DS 0.2 73.6 19.6 6.6 26 NP NP 16.85 2.70 F 0.05 31
24.50 SPT/DS 20 24 30 54 24
25.50 SPT/DS 22 27 33 60 26 10.3 69.2 12.3 8.2 27 NP NP
27.00 DS 0.9 65.7 27.4 6.1 29 NP NP 16.11 2.62 F 0.03 33
27.50 SPT/DS 7 13 18 31 17
Dense to Very dense, yellowish, fine-
28.50 SPT/DS . . 9 20 21 41 19 4.3 67.2 18.7 9.7 26 NP NP
grained silty sand and gravel (SM)
30.00 DS 0.3 37.3 53.7 8.8 24 NP NP 21.74 2.63 F 0.05 35
30.50 SPT/DS 50 - - 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
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)
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Shear Stress, T (kg/cm?)
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NAME OF WORK: GEQOTECHNICAL 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 (7+000 km TO 8+000 km)
BH ID : BH-74 Chainage : 7+912 KM
Groundwater Level : - 11.00 M Location : Lat. 28.520944 Long. 77.377201
DEPTH 5 SAMPLE m\'.‘i LAYER DESCRIPTION LEGENDS
3 TOP Soil: (0.00 + 0.750m)
= Sample Type
100 ——| Loase , Brownish , fine-grained silty sand (SM)
E {0.76 to 4.00m) X Split Spoon Sampler
E x SPT/DS |N=6
2m — HH Shelby Tube (UDS)
a0 — General
3 uos —
SPTIDS |N=8 ¥ Groundwater Level
a0 —
= Medium Dense, Brownish Grey, fine-grained silty
— sand and gravel (SM)(4.00 lo 9.25m) Soil
E| X SPT/DS [N=14 -
500 —
E D Well Graded Gravel (GW)
00 — = I:I Poorly Graded Gravel (GP)
= uDs
3 SPTIDS |N=21 l:l Silty Gravel (GM)
oo —
3 l:l Clayey Gravel (GC)
. ; x SPTIDS [N=27 I:I Well Graded Sand (SW)
= E Poorly Graded Sand (SP)
o0 ——
E uos [ ] swysamam
— Very SHff to Hard, Brownish to Whiteish ,
3 SPTIDS |N=31 fine-grained inorganic silt of low Plasticity with
10.00——]| sand and gravel (ML)(9.25 to 14,25m) I:l Clayey Sand (SC)
—f Inorganic Silt of Low Compressibility (ML)
= x SPTIDS |N=36
e 3 Inorganic Silt of Intermediate Compressibility (MI)
20 é - Inorganic Silt of High Compressibility (MH)
= uDs
3 I ic Clay of Low Co ibility (CL)
3 SPTIDS |N=41
R Inorganic Clay of Intermediate Compressibility (CI)
é x SPTIDS |N=45 Inerganic Clay of High Compressibility (CH)
1e00—]
= Very Dense, Whiteish to Brownish Grey, Organic Soil of Low Compressibility (OL)
3 fine-grained sity sand and gravel (SM) (14.25 to
E| 7
R uos | 3000m) Organic Soil of Intermediate Compressibility OI)
3 SPTIDS | N=55 Organic Soil of High Compressibility (OH)
1800——]
é Peat (P)
E x SPTIDS |N=62
R Top Soil (TS)
Jrr—
= uDs
= SPTIDS |N=go
100
w0 x SPTIOS [N=33 |
20—
3 uDs
3 SPTIDS |N=100| .
20—
2003 x SPT/DS |N=100
oo——
= uDs
3 SPTIDS |N=100
00— :
3 x SPTIDS | N=100
00—
27.00- =
= uns
E SPTIDS |N=t00|
00—
3 X SPTIDS |N=100
20—
s000—]
E| uDs
ww o 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:|74 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]:[7+912 Method of Drilling:[Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|06-02-2026
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:|199.6 End Date:|06-02-2026
Project Code:|158_R09_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:|11.00 Location:|Lat:28.520944 , Long:77.377201
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
M _— —_ < - — & - —
—_ o [ —_ [ —_ —_ X c > N — —_ — c
> > _ Q = £ x c £
£ A 512|582 5| < Sl 215 |% |g-|2=| % S| 8 £ 8| &8 |23
-.E. 2 Descriptions w | & = B g %‘ X T S E E 3 §_ § Tl 8% g o E, £ . = £ 2 -§ |22
o £ £ i H > £ [ ° = > =5 ] = o X828 o S c s S o i« @ =T |
(=] < © = o S o H = = © - o fn 5 | x E £ = = o - = ] = = 9 £ e 9
@ Sl =18 8L| & & @ o E = s | & SalFal B 2 ° 2 ° T |5 g 2
- o - T © 2 ] @ = o - S o 9
= S P (o) 2 = = ] o 2 < [ o [ ) o P ]
z z - & = | = i S g g s 5
0.00 DS Top Soil 7.3 63.8 20.5 8.5 23 NP NP
1.50 SPT/DS 2 3 3 6 8 7.3 62.9 22.0 7.8 27 NP NP
Loose, Brownish, fine-grained silty
3.00 uDsS 5.2 72.2 16.2 6.4 22 NP NP 17.32 1.82 1.55 2.68 F 0.01 22 uu 14 23
sand (SM)
3.50 SPT/DS 2 4 4 8 9
4.50 SPT/DS 4 6 8 14 14 9.4 60.7 20.3 9.6 26 NP NP
6.00 uDbs 11.3 62.4 17.9 8.4 28 NP NP 20.41 1.84 1.53 2.66 F 0.03 25 uu 13 25
6.50 SPT/DS Medium Dense, Brownish Grey, fine- S 9 1 " 20
: grained silty sand and gravel (SM)
7.50 SPT/DS 9 13 14 27 25 6.3 64.1 19.5 10.2 21 NP NP
9.00 DS 0.0 38.6 42.7 18.7 25 NP NP 21.60 2.67 F 0.03 27
9.50 SPT/DS 13 15 16 31 26
10.50 SPT/DS Very Stiff to Hard, Brownish to 15 17 19 36 30 3.7 20.4 50.4 25.5 26 NP NP
Whiteish, fine-grained inorganic silt
12.00 uDsS . . 16.1 28.0 375 18.4 22 NP NP 14.95 1.98 1.72 2.77 F 0.11 27
of low Plasticity with sand and gravel
12.50 SPT/DS  [(ML) 14 19 22 41 24
13.50 SPT/DS 16 21 24 45 25 4.6 28.7 47.1 19.6 24 NP NP
15.00 DS 0.0 71.7 19.1 9.3 21 NP NP 18.54 2.69 F 0.05 29
15.50 SPT/DS 22 26 29 55 28
16.50 SPT/DS 24 27 35 62 30 8.9 62.8 20.4 7.9 25 NP NP
18.00 DS 2.7 31.7 44.0 21.6 26 NP NP 15.00 2.74 F 0.02 30
18.50 SPT/DS 25 32 37 69 31
19.50 SPT/DS 30 33 |(s0/3em)| 33 19 7.6 65.3 17.3 9.8 27 NP NP
21.00 DS 1.7 32.1 43.8 22.5 23 NP NP 17.16 2.61 F 0.00 32
21. PT/D % - - 1 4
>0 SPT/DS Very Dense, Whiteish to Brownish POrgm) 00 0
22.50 SPT/DS Grey, fine-grained silty sand and 48 |(so/6cm)| - 100 40 5.7 70.8 15.4 8.2 28 NP NP
gravel (SM)
24.00 DS 0.0 37.0 41.1 21.8 29 NP NP 21.21 2.78 F 0.04 33
24.50 SPT/DS 40 | (50/9 cm) - 100 39
25.50 SPT/DS 46 |(50/10 cm - 100 38 6.9 61.2 22.1 9.8 22 NP NP
27.00 DS 0.0 35.0 42.3 22.7 26 NP NP 17.01 2.64 F 0.02 35
27.50 SPT/DS 39 |(50/12¢cm - 100 37
28.50 SPT/DS 45 50 |[s0/10em) 50 22 7.9 61.9 19.7 10.5 27 NP NP
30.00 DS 0.1 75.2 17.5 7.2 29 NP NP 19.59 2.63 F 0.00 36
30.50 SPT/DS 47  |(50/13 cm - 100 36
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
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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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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)
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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 BORAKL MMTH (14.16 KM)
Stretch: Noida Sector-142 to Botanical Garden (7+000 km TO 8+000 km)
BH ID : BH-75 Chainage : 8+031 KM
Groundwater Level : - 12,00 M Location : Lat. 28.520095 Long. 77.377923
DEPTH 5 SAMPLE m".‘i LAYER DESCRIPTIGN LEGE N DS
3 TOP Soil: (0.00 + 0.750m)
E Sample Type
100 ——] Medium Stiff to Stiff, Brownish Grey, fine-grained
= inorganic sill of low Plasticity with sand and gravel .
= (ML) (0.75 to 7.00m) X Split Spoon Sampler
= x SPTIDS |N=7
2 —] HH Shelby Tube (UDS)
a0 — General
3 uDs —
E 8PT/DS |N=13 ¥ Groundwater Level
200 —
= Soil
3 SPTIDS N=14 o
800 ——
3 D Well Graded Gravel (GW)
00 — I:l Poorly Graded Gravel (GP)
3 uns
3 SPTIDS | N=16 |:| Silty Gravel (GM)
700 ——
3 Medium Dense, Whiteish Grey to Brownish Grey, l:l Clayey Gravel (GC)
— | fine-grained silty sand with Gravel (SM) (7.00to
3 o -| 2025m)
P x SPTIDS |N=21 l:] Well Graded Sand (SW)
= Poorly Graded Sand (SP)
000 —=
E % uos E:] Silty Sand (SM)
E SPTIDS |N=18 a
Pr— I:l Clayey Sand (SC)
é 5 Inorganic Silt of Low Compressibility (ML)
3 x SPTIDS |N=22
-
= Inorganic Silt of Intermediate Compressibility (M1)
- = - Inorganic Silt of High Compressibility (MH)
! uDs
= ic Clay of Low Co ibility (CL)
E| SPTIDS |N=26
R Inorganic Clay of Intermediate Compressibility (CI)
% x SPT/DS |N=30 Inorganic Clay of High Compressibility (CH)
1450
—f Organic Soil of Low Compressibility (OL)
= = q
R uos ﬁ Organic Soll of Intermediate Compressibility OI)
3 SPTIDS |N=18 Organic Soil of High Compressibility (OH)
r—
3 Peat (Pt)
E x SPTIDS |N=22
R Top Soll (TS)
wo——
3 uDs
3 SPTIDS |N=26
100——]
P x SPTIDS |N=30
= Dense to Very Dense, Whilaish Brown to Brownish
= Grey, fine-grained silty sand with Gravel
20— (SM)(20.25 to 30.00m)
3 uDs
3 SPTIDS |N=34
20—
I x SPTIDS |N=39
P
3 uDs
3 SPT/DS [N=39
2800——]
3 x SPTIDS |N=46
00—
27.00- =
E| ups
E SPTIDS |N=44
P—
= x SPTIDS |N=46
2000——]
Pr—
=| uDs
e T SPTIDS |N=52
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:| 75 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]:|8+031 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|04-02-2026
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:[{197.8 End Date:|06-02-2026
Project Code:[158_R09_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:|12.00 Location:|Lat:28.520095 , Long: 77.377923
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
] — - Iy ™ o~ [ & T
—_ o [ —_ [ —_ — X c > N — —_ — c
> > _ < = x 5]
E & 2l T lelE|l=| o | _ 2|5 e |z £ S| s gl s | 8|5 |25
< 2 Descriptions a 5 a 2 ] X X = IS 2 £ S o a 7 G " o o B = B < - - 8
= S P ) (=] ° b s = = X X € £ 2 O=| %5 E|l & E Ic] o -3 o o = kY] = S5 2 x
@ £ S|l 8| 5] 8| & ] ° = > 5 = > s R [a2|1832| o S c i s S i 2 |l=2]|3
(=] © © = o S o 4 < = o - Q = 5 | < € £ = - <) = = (7] e = 2 =c e 9
e Sl=1a]| 8L & & @ S 5 - s | 3 G z ° 2 ° T | g S 3
43 ~ - - = = = 7]
o z g = @ o «Q o < o S ) o 29
2 wn =y
E 2 Sl &= ” 8 | & | & &
0.00 DS Top Soil 0.0 35.0 46.0 19.0 22 NP NP
1.50 SPT/DS 3 3 4 7 10 0.0 28.7 51.2 20.1 24 NP NP
3.00 ubs 9.9 27.0 41.5 21.6 25 NP NP 14.40 1.88 1.64 2.63 F 0.04 24 uu 13 25
3.50 SPT/DS Medium Stiff to Stiff, Brownish Grey, 4 6 7 13 14
fine-grained inorganic silt of low
4.50 SPT/DS  |plasticity with sand and gravel (ML) | 3 6 8 14 | 14 1.9 23.6 48.4 26.1 26 NP NP
6.00 uDbsS 1.7 28.6 45.0 24.8 23 NP NP 18.31 1.9 1.61 2.65 F 0.04 26 uu 11 27
6.50 SPT/DS 6 6 10 16 15
7.50 SPT/DS 5 9 12 21 19 7.8 69.0 16.3 6.9 21 NP NP
9.00 DS 1.7 62.3 24.3 11.6 26 NP NP 17.14 2.62 F 0.03 25
9.50 SPT/DS 6 8 10 18 15
10.50 SPT/DS 8 10 12 22 18 11.7 65.8 15.8 6.7 27 NP NP
12.00 DS 5.7 19.4 19.4 13.1 29 NP NP 15.26 2.64 F 0.02 28
12.50 SPT/DS 10 12 14 26 17
/ Medium Dense, Whiteish Grey to
13.50 SPT/DS Brownish Grey, fine-grained silty 12 13 17 30 19 5.7 68.9 16.6 8.9 23 NP NP
sand with Gravel (SM)
15.00 DS 1.1 77.0 14.0 7.8 24 NP NP 22.38 2.65 F 0.03 29
15.50 SPT/DS 6 8 10 18 13
16.50 SPT/DS 8 10 12 22 15 10.0 63.6 19.0 7.4 25 NP NP
18.00 DS 5.2 75.9 12.6 6.2 29 NP NP 21.44 2.69 F 0.00 30
18.50 SPT/DS 10 12 14 26 16
19.50 SPT/DS 12 14 16 30 17 11.5 60.3 18.5 9.8 27 NP NP
21.00 DS 0.1 76.3 16.9 6.7 23 NP NP 26.17 2.69 F 0.05 31
21.50 SPT/DS 14 16 18 34 18
22.50 SPT/DS 16 18 21 39 20 10.8 63.1 18.7 7.5 21 NP NP
24.00 DS 0.0 76.3 15.4 8.4 26 NP NP 25.29 2.77 F 0.02 32
24.50 SPT/DS 8 16 23 39 19
/ Dense to Very Dense, Whiteish
25.50 SPT/DS Brown to Brownish Grey, fine- 12 19 27 46 21 10.3 63.3 19.3 7.2 23 NP NP
grained silty sand with Gravel (SM)
27.00 DS 0.0 77.0 15.0 8.0 24 NP NP 24.07 2.77 F 0.04 31
27.50 SPT/DS 14 16 28 44 20
28.50 SPT/DS 15 17 29 46 21 8.0 65.0 19.6 7.4 28 NP NP
30.00 DS 2.6 72.0 16.7 8.8 26 NP NP 26.64 2.65 F 0.03 33
30.50 SPT/DS 12 21 31 52 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
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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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Shear Stress, T (kg/cm?)
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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 BORAKL MMTH (14.16 KM)
Stretch: Noida Sector-142 to Botanical Garden (7+000 km TO 8+000 km)
BH ID : BH-76 Chainage : 8+069 KM
Groundwater Level : - 14, 10M Location : Lat. 28.519788 Long. 77.378103
DEPTH 5 SAMPLE m".‘i LAYER DESCRIPTIGN LEGE N DS
3 TOP Soil: (0.00 + 0.750m)
E Sample Type
00 ——| Loose, Brownish, fine-grained silty sand
3 {SM)(0.75 to 5.25m) X Split Spoon Sampler
E x SPTIDS [N=5
2 —] HH Shelby Tube (UDS)
a0 — General
3 uDs —
E| sPTIDS | N=s ¥ Groundwater Level
200 —
= Soil
= SPT/DS [N=10 —
800 ——
3 D Well Graded Gravel (GW)
- Medium Dense, Yellowish to Brownish,
E| fine-grained sity sand and Gravel(SM) (5.25 to
800 —— 10.00m) Cl Poorly Graded Gravel (GP)
3 uns
3 SPTIDS | N=13 |:| Silty Gravel (GM)
700 ——
= l:l Clayey Gravel (GC)
] X/ semos |nere [ ] wenGraded sanc (sw)
= Poorly Graded Sand (SP)
000 —=
E % uos E:] Silty Sand (SM)
E SPTIDS |N=19 a
Pr— I:l Clayey Sand (SC)
E| Very Stiff, Brownish, fine-grained inorganic st of
— low Plasticity with sand and gravel (ML}(10.00 to Inorganic Silt of Low Compressibility (ML)
3 x SPTIDS N=22 | 14.25m)
-
= Inorganic Silt of Intermediate Compressibility (M1)
- = - Inorganic Silt of High Compressibility (MH)
! uDs
— g ic Clay of Low Co ibility (CL)
E| SPTIDS N=26 |
R Inorganic Clay of Intermediate Compressibility (CI)
§ x SPTIDS [N=32 [ Inorganic Clay of High Compressibility (CH)
1450
= Dense, Brownish to Whiteish, fine-grained silty Organic Soil of Low Compressibility (OL)
= sand (SM)(14.25 to 18.25m)
= 7 1
R uos ﬁ Organic Soll of Intermediate Compressibility OI)
3 SPTIDS | N=40 Organic Soil of High Compressibility (OH)
r—
= Peat (Pt)
E x SPTIDS |N=44
R Top Sail (TS)
wo——
3 uDs
— Very Dense, Yellowish to Brownish, fine-grained
3 SPTIDS |N=57 silty sand and Gravel (SM)(18.25 to 30.00m)
19.00- —
I x SPT/DS N=66
pr—
3 uDs
3 SPTIDS |N=71
20—
I x SPTIDS |N=76
P
3 uDs
3 SPT/DS [N=100
2800——]
3 x SPTIDS |N=100
00—
27.00- =
E| ups
E SPTIDS N=100
P—
3 x SPTIDS |N=100
2000——]
Pr—
=| uDs
e T 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: 76 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]: 8+069 Method of Drilling: Rotary Drilling
Client: Noida Metro Rail Corporation (NMRC) Limited Depth [m]: 30.00 Start Date: 20-02-2026
Stretch: Noida Sector-142 to Botanical Garden Elevation [m]: 195.6 End Date: 20-02-2026
Project Code: 158 _R09_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]: [14.00 Location: Lat:28.519788, Long: 77.378103
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
M _— —_ < - — & - —
—_ o [ —_ [ —_ —_ X c > N — —_ — c
> > _ 9 = x 5]
£ = 12|35 2| = | = Sl 2 5|2 |22~ 3 § | s g s | 2|5 |£8
T - —_— ) - = -
-.E. 2 Descriptions w | & = b ] % X < S E £ g S _ § e | 2 g g o Ej g o = g £ _§ |22
o £ £ k7] H > = [ ° oy > 5 S5 = RS - 8 2 o 3 c i S o = 2 =T | g
(=] < © = o S o H = = © - o fn 5 | x E £ = = o - = ] = = 9 £ e 9
@ S| sl & 5|8 & & @ =] 5 3 s | g SalFal B i ° 2 ° T | s 3
4 o~ -~ o © - o = 9 o 9 o PR
= S P (o) 2 = = ] o 2 < [ o [ ) o P ]
; 2 = | =] & |3 i 8 | & 5 it
0.00 DS Top Soil 9.7 63.7 17.4 9.1 22 NP NP
1.50 SPT/DS 2 2 3 5 7 4.3 63.8 225 9.4 27 NP NP
3.00 UDS  |Loose, Brownish, fine-grained silty 0.0 36.6 | 436 19.8 26 NP NP 1921 | 173 | 145 | 266 F 0.01 22
3.50 sp/ps  |sand (SM) 2| a | a ] 8| 9
4.50 SPT/DS 2 5 5 10 10 8.9 58.5 22.8 9.7 21 NP NP
6.00 uDbs 7.4 69.7 16.4 6.6 25 NP NP 17.51 1.88 1.60 2.67 F 0.04 25 uu 16 26
. T/D 1 12
6.50 SPT/DS Medium Dense, Yellowish to 3 6 ’ 3
7.50 SPT/DS Brownish, fine-grained silty sand and 5 8 8 16 15 11.3 66.9 15.0 6.8 26 NP NP
Gravel(SM)
9.00 uDbsS 11.2 62.1 25.7 1.0 29 NP NP 16.98 1.9 1.62 2.64 F 0.03 26 uu 12 27
9.50 SPT/DS 5 9 10 19 16
10.50 SPT/DS 7 10 12 22 18 3.5 27.8 46.2 22.5 22 NP NP
12.00 ps  [Verystiff, Brownish, fine-grained 0.0 756 | 1638 76 24 NP NP | 1854 2.69 F 0.05 27
inorganic silt of low Plasticity with
12.50 SPT/DS sand and gravel (ML) 9 12 14 26 20
13.50 SPT/DS 10 13 19 32 23 2.6 27.4 49.9 20.1 26 NP NP
15.00 DS 0.0 36.2 40.8 23.0 27 NP NP 16.61 2.68 F 0.04 29
15.50 SPT/DS | pense, Brownish to Whiteish, fine- 14 18 22 40 21
16.50 spT/bs |grainedsilty sand (SM) 16 | 20 | 24 | 44| 22 | 102 | 695 | 143 6.0 29 NP NP
18.00 DS 0.1 74.9 19.5 5.5 26 NP NP 17.18 2.65 F 0.05 30
18.50 SPT/DS 20 26 31 57 26
19.50 SPT/DS 24 31 35 66 28 9.9 69.3 14.2 6.6 23 NP NP
21.00 DS 0.0 69.5 21.4 9.1 27 NP NP 17.03 2.62 F 0.02 32
21.50 SPT/DS 22 33 38 71 29
22.50 SPT/DS 25 36 40 76 30 4.7 65.6 20.3 9.4 21 NP NP
24.00 DS Very Dense, Yellowish to Brownish, 0.6 17.1 55.1 27.2 26 NP NP 18.60 2.73 F 0.04 33
24.50 SPT/DS |fine-grained silty sand and Gravel 32 42 |s0/22emy 100 37
SM
25.50 SPT/DS M) 39 |so/t0cm) - 100 36 9.7 64.2 17.8 8.4 28 NP NP
27.00 DS 0.0 39.8 40.5 19.8 26 NP NP 18.61 2.68 F 0.08 32
27.50 SPT/DS 40 | (50/7cm) - 100 35
28.50 SPT/DS 46 | (50/4cm) - 100 35 5.1 73.7 14.6 6.6 24 NP NP
30.00 DS 3.1 45.4 34.8 16.6 26 NP NP 14.61 2.70 F 0.00 34
30.50 SPT/DS 48 | (50/2cm) - 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-76
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Direct Shear Test — BH-76
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Shear Stress, T (kg/cm?)
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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 BORAKL MMTH (14.16 KM)
Stretch: Noida Sector-142 to Botanical Garden (7+000 km TO 8+000 km)
BH ID : BH-77 Chainage : 8+226 KM
Groundwater Level : - 12.40M Location : Lat. 28.51886 Long. 77.379333
DEPTH 5 SAMPLE m".‘i LAYER DESCRIPTIGN LEGE N DS
3 TOP Soil: (0.00 + 0.750m)
E Sample Type
100 —] Loose to Medium Dense, Brownish to Brownish
3 Grey, fine-grained silty sand and Gravel{SM) (0.75 i
= 10.7.00m) X Split Spoon Sampler
= x SPTIDS |N=6
2w —3 HH Shelby Tube (UDS)
a0 — General
3 uDs —
E 8PT/DS | N=11 ¥ Groundwater Level
200 —
= Soil
= SPT/DS [N=12 —
800 ——
3 D Well Graded Gravel (GW)
00 — I:l Poorly Graded Gravel (GP)
3 uns
3 SPTIDS | N=13 |:| Silty Gravel (GM)
700 ——
E| SHiff to Very Stiff, Whiteish, fine-grained inorganic I:I Clayey Gravel (GC)
— silt of low Plasticity with sand (ML) (7.00 to
= _ 11.25m)
v — x SPTIDS |N=16 l:] Well Graded Sand (SW)
= Poorly Graded Sand (SP)
000 —=
E % uos E:] Silty Sand (SM)
E SPTIDS |N=21
Pr— I:l Clayey Sand (SC)
é Inorganic Silt of Low Compressibility (ML)
3 x SPTIDS |N=23
-
= Inorganic Silt of Intermediate Compressibility (M1)
= Medium Dense, Brownish . fine-grained silty sand
sl (SM) (11.25 to 19.00m) - Inorganic Silt of High Compressibility (MH)
! uDs
= ic Clay of Low Co ibility (CL)
E| SPTIDS |N=25
R Inorganic Clay of Intermediate Compressibility (CI)
% x SPT/DS |N=29 Inorganic Clay of High Compressibility (CH)
1450
—f Organic Soil of Low Compressibility (OL)
15.00- 3 F ] N " . B
= uDs ﬁ Organic Soil of Intermediate Compressibility Ol)
3 SPTIDS | N=20 Organic Soil of High Compressibility (OH)
r—
= Peat (Pt)
E x SPTIDS |N=24
R Top Sail (TS)
wo——
3 uDs
3 SPT/DS |N=29
100——]
E| Dense, Brownish , fine-grained silty sand with
= Gravel (SM)(19.22 to 26.25m)
P x SPTIDS [N=31
pr—
3 uDs
3 SPTIDS |N=36
20—
I x SPTIDS |N=37
P
3 uDs
3 SPTIDS |N=42
2800——]
3 x SPTIDS |N=46
00—
= Very Dense, Brownish , fine-grained silty sand
3 | (SM)(26.25 1o 30.00m)
27.00- — ]
E| ups
E SPTIDS |N=53
P—
3 x SPTIDS |N=59
2000——]
Pr—
=| uDs
e T SPTIDS |N=64
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Project Borehole Details Drilling Details
Geotechnical Investigation work for Proposed Extension Metro Corridors of Aqua Line from BH ID:|77 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]:|8+226 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|04-02-2026
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:[{196.9 End Date:|05-02-2026
Project Code:[158_R09_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:|12.40 Location:|Lat:28.51886 , Long: 77.379333
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
o ™ i ) - & & - —
—_ o [ —_ [ —_ — X c > N — —_ — c
> > _ 9 = x S
E & 2l T lelE|l=| o | _ 2|5 e |z £ S| s gl s | 8|5 |25
< 2 Descriptions a 5 a 2 ] X X = IS s £ S o a 7 G " o o B = B < H 5 B
= S P ) (=] ° b s = = X X € £ 2 O=| %5 E|l & E Ic] o -3 o o = kY] = S5 2 x
@ £ £ k] H > E 2 ° = > =S 5 = oxX[a2(8 2 © e - fre g S s ® =35 |9
(=] © © = o H o T < = ) S %) 2 5 | < € £ = (= o = - ) u— = 2 =c e 9
2 S| =8| 5|8 & a 4 © E = ° | 2 G 3 ° 2 ° T | g 3
43 ~ - - = = = 7]
(o) 2 g 8 7] ] ] Q < 0 5] 7y o [
2 wn =y
E 2 Sl &= ” 8 | & | & &
0.00 DS Top Soil 4.4 69.3 18.3 8.0 22 NP NP
1.50 SPT/DS 2 3 3 6 8 6.3 63.8 20.0 9.9 24 NP NP
3.00 ubs 10.4 72.0 11.9 5.7 26 NP NP 19.38 1.92 1.61 2.63 F 0.01 23 uu 15 24
3.50 SPT/DS Loose to Medium Dense, Brownish 4 5 6 1 12
to Brownish Grey, fine-grained silty
4.50 SPT/DS  |sand and Gravel(SM) 4 5 7 12 | 12 | 113 69.6 13.3 5.8 29 NP NP
6.00 DS 2.7 59.0 24.9 13.5 25 NP NP 25.12 2.76 F 0.03 25
6.50 SPT/DS 5 6 7 13 12
7.50 SPT/DS 6 7 9 16 15 2.5 28.6 47.1 21.8 23 NP NP
9.00 DS Stiff to Very Stiff, Whiteish, fine- 0.2 10.4 63.5 25.9 27 NP NP 23.76 2.70 F 0.07 26
grained inorganic silt of low Plasticity
9.50 SPT/DS  |with sand (ML) 7 9 12 | 21| 18
10.50 SPT/DS 7 10 13 23 19 4.3 28.2 45.8 21.7 26 NP NP
12.00 DS 1.3 59.3 26.2 13.1 23 NP NP 12.46 2.83 F 0.06 28
12.50 SPT/DS 8 12 13 25 17
13.50 SPT/DS 10 13 16 29 18 9.7 66.1 15.6 8.6 25 NP NP
15.00 DS Medium Dense, Brownish, fine- 0.4 72.9 18.4 8.3 23 NP NP 21.36 2.67 F 0.04 29
15.50 spT/Ds  |8rainedsilty sand (SM) 7 | 9| 11| 20| 14
16.50 SPT/DS 8 10 14 24 16 111 65.1 15.3 8.5 26 NP NP
18.00 DS 0.0 77.2 15.0 7.8 21 NP NP 18.20 2.69 F 0.02 30
18.50 SPT/DS 10 13 16 29 17
19.50 SPT/DS 12 14 17 31 18 6.6 67.2 18.9 7.4 27 NP NP
21.00 DS 0.0 79.4 14.5 6.1 28 NP NP 17.22 2.75 F 0.05 31
21.50 SPT/DS 13 17 19 36 19
22.50 SPT/DS Dense, Brownish, fine-grained silty 15 17 20 37 19 10.9 63.1 17.0 9.1 29 NP NP
. sand with Gravel (SM) . . . .
24.00 DS 0.0 82.9 12.3 4.8 25 NP NP 14.53 2.61 F 0.07 30
24.50 SPT/DS 10 18 24 42 20
25.50 SPT/DS 12 20 26 46 21 5.7 74.3 13.7 6.3 23 NP NP
27.00 DS 0.0 83.4 114 5.2 21 NP NP 13.05 2.70 F 0.05 31
27.50 SPT/DS 14 22 31 53 23
Very Dense, Brownish, fine-grained
28.50 SPT/DS . 17 24 35 59 24 7.1 70.9 14.3 7.8 24 NP NP
silty sand (SM)
30.00 DS 0.0 82.8 114 5.8 29 NP NP 13.58 2.73 F 0.02 32
30.50 SPT/DS 17 26 38 64 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 Grain Size Distribution Curve
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Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-77
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Direct Shear Test — BH-77
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Normal Stress, o (kg/cm?)
Direct Shear Test — BH-77
1.500
BH ID: BH-77
Depth:18 m
¢ =0.020 kg/cm?
$=30.0°
1.000
e
0500
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

0.500

0.000

1.500

1.000

0.500

0.000

0.00

0.00

BH ID: BH-77
Depth:21 m

¢ =0.054 kg/cm?
$=312°

BH ID: BH-77
Depth:30 m

¢ =0.020 kg/cm?
=320

Direct Shear Test — BH-77

Direct Shear Test — BH-77

1.500
BH ID: BH-77
Depth:24 m
¢ =0.070 kg/cm?
_ $=300°
E
- § 1000 K
.- > .
=
=
&
3
2 .-
&
& 0500
[
<
%
L
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-77
..
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-77

1.500
BH ID: BH-77
Depth:27 m
¢ =0.050 kg/cm?
$=310°
1.000
0500 | e
o
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 (7+000 km TO 8+000 km)
BH ID : BH-80 Chainage : 8+551 KM
Groundwater Level : - 13,60M Location : Lat. 28.516652 Long. 77.381522
DEPTH 5 SAMPLE m".‘i LAYER DESCRIPTIGN LEGE N DS
3 TOP Soil: (0.00 + 0.750m)
E Sample Type
100 ——] Medium Stiff to Stiff, Brownish, fine-grained
E inorganic silt of low Plasticity with sand and Gravel i
= (ML) (0.75 to 5.25m) X Split Spoon Sampler
= x SPTIDS |N=6
20— HH Shelby Tube (UDS)
00— General
E ubs —
E| sPTIDS |N=? ¥ Groundwater Level
100 —
= Soil
= SPT/DS | N=
500 ——|
3 D Well Graded Gravel (GW)
- Medium Dense, Whiteish Grey, fine-grained silty
E sand and Gravel(SM) (5.25 o 8.25m)
rp— I:l Poorly Graded Gravel (GP)
3 uns
3 SPTIDS |N=13 | |:| Silty Gravel (GM)
700 ——]|
= l:l Clayey Gravel (GC)
v — x SPTIDS |N=17 l:] Well Graded Sand (SW)
= Very Sitiff, Yellowish, fine-grained inorganic silt of
E low Plasticity with sand and Gravel (ML)(8.25 to Poorly Graded Sand (SP)
200 ——]| 15.25m)
E % uos E:] Silty Sand (SM)
E| SPTIDS |N=19 a
Pr— I:l Clayey Sand (SC)
é Inorganic Silt of Low Compressibility (ML)
= x SPTIDS [N=22
+1.00——]
= Inorganic Silt of Intermediate Compressibility (M1)
- = - Inorganic Silt of High Compressibility (MH)
! uDs
= ic Clay of Low Co ibility (CL)
= SPTIDS |N=26
R Inorganic Clay of Intermediate Compressibility (CI)
% x SPT/DS |N=31 Inorganic Clay of High Compressibility (CH)
1450
—f Organic Soil of Low Compressibility (OL)
15.00- 3 F 1 " " " .
= uDs ﬁ Organic Soil of Intermediate Compressibility Ol)
— Hard, Brownish ta Yellowish, fine-grained
= SPTIDS |N=40 inorganic silt of low Plasticity with sand (ML) Organic Soil of High Compressibility (OH)
1800——] (15.25 to 20.25m)
= Peat (Pt)
3 x SPTIDS |N=45
17.00 = Top Soil (TS)
oo 3
E uDs
3 SPTIDS | N=54
1800 ——|
I x SPTIDS |N=63
= Very Dense, Brownish, fine-grained silty sand
= (SM)(20.25 to 30.00m)
20—
3 uDs
3 SPTIDS |N=44
20—
I x SPTIDS |N=49
a3
E uDs
3 SPT/DS [N=100
20—
3 x SPTIDS |N=100
20—
21.00- =
E ups
E SPTIDS |N=100
200—=|
e x SPTIDS |N=100 |
20.00——]
no—]
= uDs
s = 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:|80 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]:|8+551 Method of Drilling:|Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:[19-02-2026
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:(200.2 End Date:|20-02-2026
Project Code:|158_R09_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:[13.60 Location:|Lat:28.516652 , Long: 77.381522

SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
[ ™ — ey = — [ - —
= Qo v — Q —_ —_ X c > ~ — —_ . e«
> > = —_ 9 9 = £ x o £
E e S| 2|5 5|2 < - - = < 3 | € E-|lz~| 3 2 5 g 8 g |8 £ 3
-.E. 2 Descriptions 0 a b T 8 = X o S -é = < S g e | G g g o E; 5 o = B £ E x| 2 E;
@ 3 £ % 5 S = g ) = g S = = o X |28 ° S - P S S P » =3 (87,
(=} © © = o o o © H = ) ] o e 5~ | x E € = L= ] b L a s = 8 £ c =
” S| =88] 35]|12| & & @ o E 7 S | 8 R z ° 2 ° 2 |s g 2
- 4 - — 9 9 o
= | 2| =|°] 2 g 2 2 |2 @ 2 < ® S ® & | S g g
0.00 DS Top Soil 4.1 214 52.5 22.0 22 NP NP
1.50 SPT/DS 2 3 3 6 8 4.5 21.6 54.1 19.7 27 NP NP
3.00 ups  [Medium Stiff to Stiff, Brownish, fine- 44 289 | 465 | 202 24 NP NP | 1082 | 18 | 168 | 262 F 0.02 23 uu 7 28
grained inorganic silt of low Plasticity
3.50 SPT/DS  |with sand and Gravel (ML) 2 3 4 7 8
4.50 SPT/DS 2 4 5 9 9 4.6 30.9 45.3 19.2 23 NP NP
6.00 uDbs 19.2 62.2 129 5.7 27 NP NP 15.81 1.78 1.54 2.60 F 0.02 25
6.50 SPT/DS Medium Dense, Whiteish Grey, fine- 4 B . 13 1
: grained silty sand and Gravel(SM)
7.50 SPT/DS 5 8 9 17 15 5.2 65.4 20.7 8.7 24 NP NP
9.00 uDs 2.0 27.3 43.7 27.0 23 NP NP 21.68 1.89 1.55 2.63 F 0.06 26 uu 5 29
9.50 SPT/DS 6 9 10 19 16
10.50 SPT/DS Very Stiff, Yellowish, fine-grained 7 10 12 22 18 4.7 27.4 44.4 235 27 NP NP
12.00 uDs inorganic silt of low Plasticity with 1.7 7.5 57.8 33.0 26 NP NP 31.32 2.68 F 0.08 27
sand and Gravel (ML)
12.50 SPT/DS 9 11 15 26 20
13.50 SPT/DS 10 14 17 31 22 2.1 27.1 50.1 20.8 26 NP NP
15.00 DS 0.2 77.1 15.8 7.0 28 NP NP 22.45 2.67 F 0.05 28
15.50 SPT/DS 13 18 22 40 21
16.50 SPT/DS 15 20 25 45 23 0.0 313 48.0 20.8 29 NP NP
/ Hard, Brownish to Yellowish, fine-
18.00 DS grained inorganic silt of low Plasticity 0.2 60.2 253 14.4 26 NP NP 19.33 2.72 F 0.02 30
with sand (ML)
18.50 SPT/DS 18 24 30 54 25
19.50 SPT/DS 21 28 35 63 28 2.8 20.6 51.0 25.7 23 NP NP
21.00 DS 3.6 7.1 62.4 27.0 25 NP NP 28.98 2.66 F 0.05 31
21.50 SPT/DS 15 20 24 44 21
22.50 SPT/DS 18 22 27 49 22 5.9 73.1 14.9 6.1 26 NP NP
24.00 DS 0.4 77.0 16.5 6.1 23 NP NP 18.68 2.69 F 0.08 30
24.50 SPT/DS 40 | (50/3 cm) - 100 37
Very Dense, Brownish, fine-grained
25.50 SPT/DS . 44 |(50/5cm) - 100 37 13.2 64.0 16.4 6.4 28 NP NP
silty sand (SM)
27.00 DS 0.5 68.4 215 9.5 22 NP NP 17.60 2.79 F 0.03 31
27.50 SPT/DS 48 | (50/7 cm) - 100 36
28.50 SPT/DS 45 | (50/7 cm) - 100 35 10.6 63.4 17.7 8.3 25 NP NP
30.00 DS 0.7 44.6 35.8 18.9 26 NP NP 15.76 2.64 F 0.02 33
30.50 SPT/DS (50/6 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

100 100
—&— BH-30 0.00m —&—BH-20_10.50m —e—BH-80_21.00m
—&— BH-80_1.50m ==& BH-80_12.00m ——BH-80_22.50m
90 —#— BH-80_3.00m 90 —e—BH-80_13.50m 20 —e—BH-80_24.00m
BH-80_4.50m BH-80_15.00m BH-80_25.50m
—e— BH-80_6.00m —e—BH-80_16.50m —e—BH-80_27.00m
80 I e pna0_7.50m 80 |~ —s—pH-20_18.00m 80 | —e—pr-80 28.50m
—— EHVSD:Q.DOm —&—BH-80_19.50m —e—BH-80_30.00m
70 70 70
F 60 T 60 X €0
] ] F
£ £ £
L 50 v 50 L 5o
H H H
5 5 5
& 40 o 40 & 40
30 30 30
20 20 20
10 10 10
L o sl
0 0 0
0.0001 0.001 0.01 1 0.0001 0.001 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
350 350
BH-80 3.00m BH—SO_BJODm
Cohesion (c) = 7.0kPa Cohesion (c) = 5.0kPa
300 Angle of Internal Friction {dp) = 28° 300 Angle-of internal-Friction-{¢) =29°
——50.000 ——50.000
250 ——— 100,000 250 ———100.000
= =
g —— 150,000 [ —— 150000
g 200 Fail Envelop g 200 Failure E lop
2 2
o] 3]
& &
& 150 = 150
2 Q
= | — = BN
7] / —\ 7 / \
100 \\ \ 100
=T \ \ \
50 — 50 5D |
0 50 100 150 200 250 300 350 400 450 50 100 150 200 550 300 350 400 450

Normal Stress (6) (kPa)

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

Shear Stress, T (kg/cm?)

Direct Shear Test — BH-80

1.500
BH ID: BH-80
Depth:3m
¢ =0.023 kg/cm?
b=23.4°
1.000
0.500
pas
0.000
0.00 0.50 1.00 150 2.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-80
1.500
BH ID: BH-80
Depth:12 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?)

Direct Shear Test — BH-80

1.500
BH ID: BH-80
Depth:6m
¢ =0.020 kg/cm?
b=247°
1.000
0.500
0.000
0.00 0.50 1.00 150 2.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-80
1.500
BH ID: BH-80
Depth:15m
¢ =0.050 kg/cm?
$=280°
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-80

1.500
BH ID: BH-80
Depth:9m
¢ =0.057 kg/cm?
=256
1.000
0.500
o
0.000
0.00 050 1.00 1.50
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-80
1.500
BH ID : BH-80
Depth:18 m
¢ =0.020 kg/cm?
& =30.0°
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?)
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Direct Shear Test — BH-80 Direct Shear Test — BH-80 Direct Shear Test — BH-80
1.500 1.500 1.500
BH ID : BH-80 BH ID : BH-80 BH ID : BH-80
Depth:21m Depth:24 m Depth:27 m
¢ =0.049 kg/cm? ¢ =0.080 kg/cm? ¢ =0.030 kg/cm?
$=310° . $=304° . $=310°
] g
1.000 € 1000 . € 1000 .
v [ S e .
g g
A 3
0500 [ e & 0500 & 0500
5 151
& o 5
o’
0.000 0.000 0.000
0.00 0.50 1.00 150 2.00 0.00 0.50 1.00 150 2.00 0.00 0.50 1.00 150
Normal Stress, o (kg/cm?) Normal Stress, o (kg/cm?) Normal Stress, o (kg/cm?)
Direct Shear Test — BH-80
1.500
BH ID : BH-80
Depth:30 m
¢ =0.020 kg/cm?
$=33.0°
1.000 .
0.500
[ 3
0.000
0.00 050 1.00 150 2.00

Normal Stress, o (kg/cm?)
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C.10. Zone 10: CH: 8+550 km to 9+430 km (BH-82 to BH-89)

NAME OF WORK: GEOTECHNICAL INVESTIGATION WORK FOR PROPOSED EXTENSI
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 (8+000 km TO 9+000 km)

BH ID : BH-82 Chainage ; 8+859 KM
Groundwater Level - 12.40M Location : Lat 28.514671, Long: 77.383726
DEPTH ‘ 5 ‘ SAMPLE 3:{:5 LAYER DESCRIPTION LEGENDS

TOP Soil: (0.00 + 0.750m)

Sample Type
Loose, Brownish . fine-grained silty sand and
gravel (SM) (0.75 to 4.00m) x Split Spoon Sampler

SPTIDS |N=T
HH Shelby Tube (UDS)

General
ups R
spTIDS |N=9 ¥ Groundwater Level
Medium Dense, Brownish Grey, fine-grained silty
sand (SM) (4.00 1o 12.25m) Soil
SPTIDS |N=11 o
I:l Well Graded Gravel (GW)
D Poorly Graded Gravel (GP)
ubs

SPTIDS |N=17 = l:l Silty Gravel (GM)
; l:l Clayey Gravel (GC)

N=21 |
SPTIDS I:I Well Graded Sand (SW)

Poorly Graded Sand (SP)

ubs :I Silty Sand (SM)
N=20
SFTIDE - D Clayey Sand (SC)

Inorganic Silt of Low Compressibility (ML)

SPTIDS |N=25
Inorgaric Silt of Intermeciate Compressibily (M1}
- Inorganic Silt of High Compressibility (MH)
ubs
3 Dense, Brownish, fine-grained silty sand (SM) E Inorganic Clay of Low Compressibility (CL)
SPTIDS | N=31 (12.25 o 20.25m)

mﬂ]:l:l] Inorganic Clay of Intermediate Compressibility (Cl)

SPT/DS |N=38 G

Inorganic Clay of High Compressibility (CH)

Organic Soil of Low Compressibility (OL)

ubs | Organic Soil of Intermediate Compressibility Ol)

SPT/DS | N=38

%ﬁ% Organic Soil of High Compressibility (OH)

Peat (Pt}

sPTiDS [N=42
Top Soil (TS)

ubs

SPTIDS |N=45

SPTIDS |N=48

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

ubs

SPT/DS |N=52

SPTIDS |N=57

ubns

SPT/DS |N=60

SPTIDS | N=60

ubs

SPT/IDS |N=T1

SPTIDS | N=100 |

ups i

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-82 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]:|8+859 Method of Drilling:[Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|08-02-2026
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:|196.8 End Date:|08-02-2026
Project Code:|158_R10_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:|12.40 Location:|Lat: 28.514671, Long: 77.383726
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
M _— —_ < - — & o —
= Qo Q —_ Q —_ —_— X c > ~ — — - e«
> > - —_ Q 3 — £ x o £
= = o 12|55 |12] 5| ¢ | S| S| 3| |g=|z=| 3 | E I T I -
g 2 Descriptions o0 a - T 8 = X o S E £ - S é e | G g g o E] 5 o = B £ _§ x| 2 E;
@ £ £ i H > £ [ ° - > = S - o XA =2 g2 o S c s S ] s & =T [
(=] © © = o o o © c = o - [T Fn 5= ~ £ 13 = = o Y= [ = * “— = 3] e 9
2 Sl 8| 8|2| & a e © E - s | g SalFal g 2 ° 2 ° T |5 g 2
4 o~ ~ o © - = =) 9 <} S o o w
= > oy (o) 2 2 = 2] ) o < [ Q [ an o - o
7 2 L N ” 8 | & £ it
0.00 DS Top Soil 5.6 74.8 13.2 6.4 25 NP NP
1.50 SPT/DS 2 3 4 7 10 9.5 62.8 17.8 10.0 26 NP NP
Loose, Brownish, fine-grained silty
3.00 uDsS 111 69.2 14.2 5.5 23 NP NP 18.23 1.88 1.59 2.67 F 0.02 23 uu 15 25
sand (SM)
3.50 SPT/DS 3 4 5 9 10
4.50 SPT/DS 3 5 6 11 11 12.2 68.3 13.5 6.0 21 NP NP
6.00 uDs 1.3 65.0 24.4 9.3 29 NP NP 19.95 1.80 1.50 2.73 F 0.01 25
6.50 SPT/DS 5 7 10 17 16
7.50 SPT/DS | Medium Dense, Brownish Grey, fine-| 8 9 12 | 21 | 19 | 140 66.4 14.1 5.5 23 NP NP
9.00 ups  [grainedsilty sand (SM) 7.3 734 | 130 6.2 29 NP NP | 1762 | 186 | 158 | 266 F 0 26 uu 9 28
9.50 SPT/DS 8 9 11 20 17
10.50 SPT/DS 10 12 13 25 21 7.3 71.8 13.8 7.1 28 NP NP
12.00 DS 0.0 75.2 16.6 8.2 24 NP NP 19.05 2.68 F 0.05 28
12.50 SPT/DS 13 15 16 31 19
13.50 SPT/DS 14 17 21 38 21 8.6 73.5 12.6 5.4 26 NP NP
15.00 DS 0.3 73.9 18.4 7.5 22 NP NP 22.00 2.69 F 0.04 30
15.50 SPT/DS Dense, Brownish, fine-grained silty 14 17 21 38 21
16.50 spT/ps  |sand (SM) 15 | 20| 22| 42| 22| 89 645 | 182 8.4 23 NP NP
18.00 DS 0.0 74.3 17.6 8.2 27 NP NP 18.23 2.61 F 0.00 32
18.50 SPT/DS 15 21 24 45 23
19.50 SPT/DS 18 22 26 48 23 12.2 63.5 17.3 7.1 27 NP NP
21.00 DS 0.2 77.3 15.6 6.9 26 NP NP 20.33 2.68 F 0.04 32
21.50 SPT/DS 18 24 28 52 24
22.50 SPT/DS 19 26 31 57 25 8.6 64.3 19.4 7.8 24 NP NP
24.00 DS 0.2 76.6 15.1 8.1 26 NP NP 16.02 2.67 F 0.02 33
24.50 SPT/DS 21 27 33 60 26
Very Dense, Gray Brownish, fine-
25.50 SPT/DS . . 22 24 36 60 25 10.9 69.0 13.3 6.9 29 NP NP
grained silty sand (SM)
27.00 DS 0.0 76.6 16.5 6.9 27 NP NP 18.24 2.63 F 0.04 32
27.50 SPT/DS 23 29 42 71 28
28.50 SPT/DS 27 35 |so/12em) 100 36 10.2 64.2 18.0 7.6 24 NP NP
30.00 DS 0.0 76.2 16.3 7.5 21 NP NP 19.45 2.70 F 0.07 32
30.50 SPT/DS 38 [(50/10cm - 100 36
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?)
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BH ID: BH-82
Depth:3m
€=0.015 kg/cm?
b=23.0°

BH ID: BH-82
Depth:12 m

¢ =0.050 kg/cm?*
$=27.5°

Direct Shear Test — BH-82

050 1.00 150

Normal Stress, o (kg/cm?)

Direct Shear Test — BH-82
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Direct Shear Test — BH-82

BH ID: BH-82
Depth:6m
¢ =0.010 kg/cm?
b=25.4°
pos
0.50 1.00 1.50 2.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-82
BH ID: BH-82
Depth:15m
c=0.041 kg/cm?
$=30.0°
K J
0.50 1.00 150 2,00

Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)

Shear Stress, T (kg/cm?)

GO

Direct Shear Test — BH-82

1.500
BH ID: BH-82
Depth:9m
¢ =0.000 kg/cm?
$=261°
1.000
0.500
0.000
0.00 050 1.00 1.50
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-82
1.500
BH ID : BH-82
Depth:18 m
¢ =0.000 kg/cm?
& =32.0°
1.000
)
0.500
o
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-82

1.500
BH ID: BH-82
Depth:21m
¢ =0.040 kg/cm?
=317 .
1.000 » 15
. ~
oo
=
[
w
3
4]
=)
&
0.500 5]
<
&
0.000
0.00 0.50 1.00 150 2.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-82
1.500
BH ID: BH-82
Depth:30 m
¢ =0.070 kg/cm?
$=320°
1.000 .
.
0.500
[ 3
0.000
0.00 0.50 1.00 1.50 2.00

Normal Stress, o (kg/cm?)

Direct Shear Test — BH-82

1.500

BH ID : BH-82

Depth:24 m

¢ =0.020 kg/cm?

$=327"
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?)
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Direct Shear Test — BH-82

1.500

BH ID: BH-82

Depth:27 m

¢ =0.040 kg/cm?

$ =320
1.000

..®
0.500
o
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 Secior-142 to Botanical Garden (8+000 km TO 9+000 km)

BH ID : BH-83 Chainage : 8+793 KM

Groundwater Level : 13.20M Location : Lat: 28.515116 , Long: 77.383277

DEPTH 5 SAMPLE A LAYER DESCRIPTION LEGENDS
3 TOP Soil: (0.00 + 0.750m)
= Sample Type
1w —o Loose, Brownish fine-grained silty sand (SM) (0.75
E o 4.00m) X Split Spoon Sampler
% x SPT/DS |N=7
2m — HH Shelby Tube (UDS)
1 —3 General
E uos —
3 SPTIDS [N=9 ¥ Groundwater Level
a0 —
3 Medium Dense, Brownish,fine-grained silty sand
— with Gravel(SM) (4.00 to 8.25m) soil
3 X sPT/DS [N=15 7
00—
E D Well Graded Gravel (GW)
00 — = I:I Poorly Graded Gravel (GF)
= upDs
E| SPTIDS |N=29 l:l Silty Gravel (GM)
o0 —
3 l:l Clayey Gravel (GC)
E N=24
o —3 x SPTIDS [ ] wei Graded sanc (sw)
= E Poorly Graded Sand (SP)
o0 ——
3 ups D Silty Sand (SM)
— et | Dense, Brownish Grey.fine-grained silty sand
= SPT/DS |N= (SM) (9.25 to 16.00m)
1000——] : I:l Clayey Sand (SC)
—f Inorganic Silt of Low Compressibility (ML)
3 x SPT/DS [N=37
e 3 Inorganic Silt of Intermediate Compressibility (MI)
20 é - Inorganic Silt of High Compressibility (MH)
El uos
3 —
— _ ic Clay of Low Co ibility (CL)
= SPTIDS |N=47 =l
R m]]ﬂ]]]m Inorganic Clay of Intermediate Compressibility (CI)
3 x SPTIDS |N=52 Inorganic Clay of High Compressibility (CH)
ep—
é Organic Soil of Low Compressibility (OL)
R uos Organic Soil of Intermediate Compressibility O)
3 SPTIDS | N=48 Organic Soil of High Compressibillty (OH)
w0—o
= | Dense, Brownish Grey,fine-grained silty sand
— (SM) (16.00 to 30.00m) Peat (Pt)
E| x spTins |N=63
R Top Soil (TS)
Jrr—
B uos
= sPTiDs [MN=71
e
3 N=74
P x SPTIDS
o—|
3 uos
3 SPTIDS |N=68
zw—
3 x SPTIDS |N=65
z00—
oo——
3 ups
3 SPT/DS [N=100|
2500——]
E x SPTIDS |N=100]
00—
27.00- =
3 uos
7; SPT/DS |N=100
00—
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 BH ID:|BH-83 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]:|8+793 Method of Drilling:[Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|07-02-2026
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:|192.7 End Date:|07-02-2026
Project Code:|158_R10_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:|13.20 Location:|Lat: 28.515116 , Long: 77.383277
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
M _— —_ < - — & o —
= Qo Q —_ Q —_ —_— X c > ~ — — - e«
> > — 9 = £ x o E
E = 21382 = | < Sl 2 5|2 |g=lz=]| B S| 5 S| 5| 2|5 |23
i £ — Ky B - 2 .2
g 2 Descriptions w | O = 3 g % X < S E 2 T S _ é e | 2 e g o Ej g o = B £ _§ |22
@ £ £ i H > £ [ ° - > = S - o XA =2 g2 o S c s S ] s & =T [
(=] © © = o o o © c = o - [T Fn 5= ~ £ 13 = = o Y= [ = * “— = 3] e 9
@ g1 =8l s| <l & & @ o 5 5 s | & SalFal g 2 . 2 Y g < S 2
4 o~ ~ o © - = =) 9 <} S o o w
= > oy (o) 2 2 = 2] ) o < [ Q [ an o - o
z z - & = | = i S g g = 5
0.00 DS Top Soil 7.2 73.9 12.8 6.1 22 NP NP
1.50 SPT/DS 2 3 4 7 10 10.5 70.5 133 5.7 29 NP NP
Loose, Brownish, fine-grained silty
3.00 ubs 12.3 63.2 24.6 0.0 28 NP NP 18.24 1.83 1.55 2.70 F 0.02 22 uu 11 27
sand (SM)
3.50 SPT/DS 3 4 5 9 10
4.50 SPT/DS 3 7 8 15 25 8.7 66.1 16.3 8.9 21 NP NP
6.00 uDs 8.3 70.3 13.8 7.7 26 NP NP 14.38 1.85 1.62 2.66 F 0.01 25 uu 8 28
6.50 SPT/DS Medium Dense, Brownish, fine- s N 1 20 19
. grained silty sand with Gravel(SM)
7.50 SPT/DS 7 10 14 24 22 11.5 60.3 19.9 8.3 26 NP NP
9.00 DS 0.1 77.6 14.2 8.2 24 NP NP 17.49 2.74 F 0.05 26
9.50 SPT/DS 8 15 16 31 26
10.50 SPT/DS 10 17 20 37 30 7.1 65.5 18.5 9.0 25 NP NP
12.00 DS 0.1 78.8 13.6 /25, 27 NP NP 19.12 2.69 F 0.04 28
12.50 SPT/DS Dense, Brownish Grey, fine-grained 13 20 7 47 35
. silty sand (SM)
13.50 SPT/DS 14 22 30 52 26 10.8 63.9 17.9 7.5 21 NP NP
15.00 DS 0.0 79.5 14.7 5.8 28 NP NP 16.45 2.62 F 0.03 30
15.50 SPT/DS 18 22 26 48 24
16.50 SPT/DS 19 30 33 63 29 6.6 62.0 19.9 11.5 26 NP NP
18.00 DS 0.0 75.6 16.6 7.8 24 NP NP 19.00 2.76 F 0.07 29
18.50 SPT/DS 20 32 39 71 31
19.50 SPT/DS 22 34 40 74 31 7.0 62.6 21.1 9.3 26 NP NP
21.00 DS 0.0 77.8 15.2 7.0 28 NP NP 17.59 2.70 F 0.02 31
21.50 SPT/DS 25 30 38 68 29
22. D 2 2 2 . 2. 13. a 2
50 SPT/DS Very Dense, Yellowish Brown to 3 9 36 65 8 7.3 72.4 3.3 7 7 NP NP
24.00 DS Brownish , fine-grained silty sand 0.0 78.0 15.5 6.6 24 NP NP 16.88 2.72 F 0.00 32
()]
24.50 SPT/DS 40 |(50/2¢cm) - 100 37
25.50 SPT/DS 46 |(50/7¢cm) - 100 37 4.6 71.6 16.7 7.2 25 NP NP
27.00 DS 0.0 78.2 13.9 7.9 21 NP NP 18.80 2.67 F 0.04 31
27.50 SPT/DS 41 |Go7em)| - 100 36
28.50 SPT/DS 49 |(50/7cm) - 100 36 12.3 68.0 13.6 6.0 23 NP NP
30.00 DS 0.0 78.5 14.7 6.8 28 NP NP 19.58 2.68 F 0.05 32
30.50 SPT/DS 48 |(50/7CM) - 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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—e—58H-83 0.00m 100 100
—e—BHE3 1.50m —e—BH-83_10.50m —e—BH&3 21.00m
90 ===m=nei —e—BH-83_12.00m —e—BH-82_22.50m
Smmanad 90 | —e—BH-83 13.50m 90 | —e—BH:83 24:00m
2 BH-83_15.00m BH-83_25.50m
—e—BH83 6.00m -
2 —e—BH83_16.50m —e—BH 83 27.00
& = B, ) 80 | —s—pH83 18.00m 80 _._9453723_50:
—e—51-83 0.00m —e—EH-83_19.50m —e—BH.83_30.00m
0 70 70
g o0 T 60 £ 60
= s Los0 i 50
g 5 5
8 40 & w S
320 30 30
20 20 20
10 10
10
0 0
?10001 0001 oo o ) o 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
350 350
BH-83_3JDDm BH-83_6JDDm
Cohesion (c) = 11.0kPa Cohesion (c) = 8.0kPa
300 Angleof internal Friction{¢p)} =27 300 Angle-of internal Friction{¢)=28°
——150.000 —50.000
250 ——100.000 250 ——100.000
o (]
=} ——150.000 7] ——150.000
G 200 Failure Envelope 200 Failure Ei
2 2
o v
@ &
'g 150 E 150
100 —-\ \ - —\ \
0 o \ 50 s e \
: T
50 100 150 200 250 300 350 400 450 50 100 150 200 250 300 350 400 450
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-83

1.500
BH ID: BH-83
Depth:3m
¢ =0.015 kg/cm?
=221
1.000
0.500
0.000
0.00 0.50 1.00 150 2.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-83
1.500
BH ID: BH-83
Depth:12 m
¢ =0.035 kg/cm?
$=27.5
1.000
0.500
g
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-83

1.500
BH ID: BH-83
Depth:6m
¢ =0.010 kg/cm?
$=252°
1.000
0.500
0.000
0.00 0.50 1.00 150 2.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-83
1.500
BH ID: BH-83
Depth:15m
¢ =0.030 kg/cm?
$=30.0°
1.000
0.500
o
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?)
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Direct Shear Test — BH-83

1.500
BH ID: BH-83
Depth:9m
¢ =0.050 kg/cm?
b=261°
1.000
0.500
g
0.000
0.00 0.50 1.00 1.50
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-83
1.500
BH ID: BH-83
Depth:18 m
¢ =0.070 kg/cm?
$=293°
1.000
0.500
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Report No: 158_SEC142 TO BOGA_RO

Revision: RV00

Page 1282

2.00

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

BH ID: BH-83
Depth:21 m

¢ =0.020 kg/cm?
$=309°

BH ID: BH-83
Depth:30 m

¢ =0.050 kg/cm?
$=320°

Direct Shear Test — BH-83 Direct Shear Test — BH-83

1.500
BH ID : BH-83
Depth:24 m
¢ =0.000 kg/cm?
. b=32.0°
€ 1000
<
e ]
v
&
a
4
=]
&
© 0500
[
S
7
L ) [
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-83
.o
[
050 1.00 150 2.00

Normal Stress, o (kg/cm?)

Shear Stress, T (kg/cm?)

GO ENGINEERING
AND CONSULTANCY

Direct Shear Test — BH-83

1.500
BH ID: BH-83
Depth:27 m
¢ =0.040 kg/cm?
$=310°
1.000
0.500
o
0.000
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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 Secior-142 to Botanical Garden (8+000 km TO 9+000 km)

BH ID : BH-84 Chainage : 8+939 KM

Groundwater Level : 16.00M Location : Lat: 28.514115 , Long: 77.384243

DEPTH 5 SAMPLE 5:;'.‘: LAYER DESCRIPTION LEGENDS
3 TOP Soil: (0.00 + 0.750m)
= Sample Type
1w —o Loose, Brownish, fine-grained silty sand (SM)
E {0.76 to 4.00m) X Split Spoon Sampler
% x SPT/DS |N=6
20— HH Shelby Tube (UDS)
a0 — General
E uos —
3 spTiDS |N=7 ¥ Groundwater Level
a0 —
3 Medium Dense, Brownish, fine-grained silty sand
= with Gravel (SM) (4.00 to 11.25m) Soil
= X sPT/DS |N=11 —
00—
E D Well Graded Gravel (GW)
00 — = I:I Poorly Graded Gravel (GF)
3 uDs
3 SPT/DS |N=10 l:l Silty Gravel (GM)
o0 —
= l:l Clayey Gravel (GC)
E N=15
P X seros [ ] wei Graded sanc (sw)
= E Poorly Graded Sand (SP)
o0 ——
3 y ubs D Silty Sand (SM)
E SPT/DS |N=20
re— I:l Clayey Sand (SC)
—f Inorganic Silt of Low Compressibility (ML)
3 x SPT/DS [N=27
e 3 Inorganic Silt of Intermediate Compressibility (MI)
— Dense to Very Dense, Whiteish Grey to Brownish
= Grey, fine-grained silty sand with Gravel (SM) u
P | (11251020 25m) - Inorganic Silt of High Compressibility (MH)
El uos
| g —
3 _ ic Clay of Low Co ibility (CL)
3 SPT/DS |N=35 S
R m]]ﬂ]]]m Inorganic Clay of Intermediate Compressibility (CI)
3 x SPTIDS |N=54 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=54 Organic Soil of High Compressibility (OH)
w0—o
é Peat (PY)
E| x spTios [N=59
R Top Soil (TS)
Jrr—
B uos
3 spPT/Ds [N=65
e
3 N=T2
P x SPTIDS
= Very Dense, Dark Grayish to Brownish,
= fine-grained silty sand with Gravel (SM) (20.25 to
2100—] 30.00m)
3 uos
3 SPTIDS |N=75
zw—
3 x SPTIDS |N=82
z00—
oo——
3 ups
3 SPTIDS |N=100
2500——]
E x SPTIDS N=100
00—
27.00- =
3 uos
7; SPT/DS |N=100
00—
3 X SPTIDS |N=100
mo—]
s000——|
3 uos
e 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-84 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]:|8+939 Method of Drilling:[Rotary Drilling
Client:|Noida Metro Rail Corporation (NMRC) Limited Depth [m]:|30.00 Start Date:|08-02-2026
Stretch:|Noida Sector-142 to Botanical Garden Elevation [m]:|195.8 End Date:|08-02-2026
Project Code:|158_R10_Noida Sector-142 to Botanical Garden_0-372 km TO 12+130 km Water table Level [m]:|16.00 Location:|Lat: 28.514115, Long: 77.384243
SPT Test Results Soil Particles Atterberg Limits Physical Characteristics Direct Shear Test Triaxial Comp Test Consolidation Test
M _— —_ < - — & o —
= Qo Q —_ Q —_ —_— X c > ~ — — - e«
> > — e = £ x o E
E Z Sl |55 2| 2| < 2l S5 |2 |g2=|2] 3 S| 8 £l 8| |8 |52
i £ — s B - o .2
g 2 Descriptions w | O = 3 g % X < S E 2 T S _ é e | 2 e g o Ej g o = B £ _§ |22
o £ £ i H > E [ ° o > = 5 - o X | &< 3 2 o 3 c i 3 ) o & = T ]
=] @ ® £ S S o H c = K] 3 o 2 5= | <% E £ & [ G “ [ m e = g g ¢
2 Sl 8| 8|2| & a @ o E 7 S | g SalFal g 2 ° 2 ° T |5 S 2
4% ~ - o © - - =) 9 <} 9 o o w
= > oy (o) 2 2 = 2] ) o < [ Q [ an o - o
7 2 L N ” 8 | & £ it
0.00 DS Top Soil 8.4 68.1 15.6 8.0 22 NP NP
1.50 SPT/DS 2 3 3 6 8 11.3 68.5 14.3 5.9 24 NP NP
Loose, Brownish, fine-grained silty
3.00 uDsS 0.2 80.7 14.0 5.1 21 NP NP 20.02 1.65 1.38 2.75 F 0.01 23
sand (SM)
3.50 SPT/DS 3 3 4 7 8
4.50 SPT/DS 4 5 6 11 11 54 68.2 17.6 8.8 26 NP NP
6.00 uDs 11.2 65.7 15.7 7.5 24 NP NP 18.67 1.86 1.57 2.61 F 0 25 uu 13 25
6.50 SPT/DS 4 5 5 10 9
7.50 SPT/DS Medium Dense, Brownish, fine- 5 7 8 15 14 8.3 63.6 20.9 7.2 29 NP NP
. grained silty sand with Gravel (SM) . . i .
9.00 uDS 7.5 65.4 18.8 8.3 25 NP NP 20.40 1.88 1.56 2.65 F 0.02 26 uu 12 27
9.50 SPT/DS 7 9 11 20 17
10.50 SPT/DS 9 12 15 27 22 4.4 75.7 14.4 5.6 24 NP NP
12.00 DS 0.0 76.8 16.1 7.0 26 NP NP 19.25 2.72 F 0.04 29
12.50 SPT/DS 11 15 20 35 26
13.50 SPT/DS 18 24 30 54 35 5.4 66.9 18.3 9.4 24 NP NP
15. D. B . 17. . 2 20.2 2.62 . 2
>-00 > Dense to Very Dense, Whiteish Grey 0.0 754 6 0 ’ NP NP 0.23 6 F 0.07 °
15.50 SPT/DS  [to Brownish Grey, fine-grained silty 18 24 30 54 35
sand with Gravel (SM)
16.50 SPT/DS 21 26 33 59 26 11.5 61.8 18.0 8.7 28 NP NP
18.00 DS 0.0 72.6 19.6 7.8 25 NP NP 21.27 2.62 F 0.02 30
18.50 SPT/DS 24 30 35 65 28
19.50 SPT/DS 27 34 38 72 29 119 57.1 21.8 9.1 23 NP NP
21.00 DS 0.0 75.6 15.8 8.6 24 NP NP 21.09 2.75 F 0.06 30
21.50 SPT/DS 30 35 40 75 30
22.50 SPT/DS 33 38 44 82 31 8.8 72.0 13.5 5.7 26 NP NP
24.00 DS 0.0 75.4 17.3 7.4 21 NP NP 20.67 2.61 F 0.00 31
24.50 SPT/DS 37 45 |(so/2cm)| 100 36
/ Very Dense, Dark Grayish to
25.50 SPT/DS Brownish, fine-grained silty sand 40 |(s0/9cm) - 100 35 4.4 71.9 16.5 7.2 27 NP NP
with Gravel (SM)
27.00 DS 0.0 70.9 18.8 10.3 29 NP NP 20.56 2.68 F 0.05 31
27.50 SPT/DS 46 |(s0/10CcM - 100 34
28.50 SPT/DS 48 |(50/7¢cm) - 100 33 9.5 65.5 16.0 9.0 22 NP NP
30.00 DS 0.0 73.4 18.3 8.3 24 NP NP 19.76 2.69 F 0.03 32
30.50 SPT/DS 48 |(s0/8CM) - 100 32
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-84

1.500
BH ID: BH-84
Depth:3m
¢ =0.010 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-84
1.500
BH ID: BH-84
Depth:12 m
¢ =0.041 kg/cm?
=285
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-84

1.500
BH ID: BH-84
Depth:6m
¢ =0.000 kg/cm?
$=252°
1.000
0.500
°
0.000
0.00 0.50 1.00 150 2.00
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-84
1.500
BH ID: BH-84
Depth:15m
¢ =0.070 kg/cm?
$=29.3°
1.000
.9
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-84

1.500
BH ID: BH-84
Depth:9m
¢ =0.020 kg/cm?
$=259°
1.000
0500 | e .’
0.000
0.00 050 1.00 1.50
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-84
1.500
BH ID: BH-84
Depth:18 m
¢ =0.020 kg/cm?
$=29.8°
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?)

1.500

1.000

0.500

0.000

1.500

1.000

0.500

0.000

0.00

0.00

BH ID: BH-84
Depth:21 m

¢ =0.060 kg/cm?
$=30.0°

BH ID: BH-84
Depth:30 m

¢ =0.030 kg/cm?
=320

Direct Shear Test — BH-84

)
o’
0.50 1.00 150
Normal Stress, o (kg/cm?)
Direct Shear Test — BH-84
e

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

2,00

2.00

Shear Stress, T (kg/cm?)

1.500

1.000

0.500

0.000

BH ID: BH-84
Depth:24 m

¢ =0.000 kg/cm?
$=31.0°

Direct Shear Test — BH-84

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

Shear Stress, T (kg/cm?)

GO ENGINEERING
AND CONSULTANCY

Direct Shear Test — BH-84

1.500

BH ID: BH-84

Depth:27 m

¢ =0.050 kg/cm?

$=310°
1.000

.0
0.500
o’
0.000
0.00 0.50 1.00 1.50

Normal Stress, o (kg/cm?)
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