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PROJECT: Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of
North Eastern Railway (Total 1022.00 km)
BRIDGE NO. - 14 BOREHOLE NO. - 03

SECTION:CHITAUNI TO MADHUBANI
GRAIN SIZE ANALYSIS
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X L. Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description C. C.
(%) (%) (%) (%)
X 0.0 LOOSE LITE BROWN LOW PLASTICITY CLAY (CL) 0.00 5.00 77.00 | 18.00 - -
1.5 0.00 75.00 | 23.00 | 2.00 8.85 2.00
3.0 LOOSE TO DENSE LITE GREY SILTY SAND (SM) 0.00 72.00 | 27.00 1.00 9.53 1.97
6.0 0.00 73.00 | 25.00 | 2.00 9.44 1.95

Réasén: PS-CRIS
Location:hdw Delhi
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North Eastern Railway (Total 1022.00 km)

PROJECT: Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of

BRIDGE NO. - 14 BOREHOLE NO. - 03
SECTION:CHITAUNI TO MADHUBANI
GRAIN SIZE ANALYSIS
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. L Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description C. C.
(%) (%) (%) (%)

X 9.0 0.00 | 74.00 | 25.00 | 1.00 9.45 1.95
0] 12.0 0.00 | 69.00 | 29.00 | 2.00 | 10.77 1.84
O 15.0 LOOSETO DENSE LITE GREY SILTY SAND (SM) 0.00 | 66.00 | 33.00 | 1.00 | 11.53 1.53
0 18.0 0.00 | 65.00 | 33.00 | 2.00 | 11.97 1.43
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PROJECT: Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of

BRIDGE NO. - 14
SECTION:CHITAUNI TO MADHUBANI

North Eastern Railway (Total 1022.00 km)

BOREHOLE NO. - 03

GRAIN SIZE ANALYSIS
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. L Gravel | Sand Silt Clay
Symbol Depth, m Soil Description C, C.
(%) (%) (%) (%)

X 21.0 0.00 67.00 | 32.00 1.00 11.26 1.63
o 24.0 LOOSE TO DENSE LITE GREY SILTY SAND (SM) 0.00 66.00 | 32.00 2.00 11.83 1.49
O 27.0 0.00 65.00 | 33.00 2.00 11.97 1.43
0 30.0 MEDIUM DENSE TO VERY DENSE DARK GREY POORLY GRADED SAND (SP) 0.00 97.00 3.00 0.00 3.34 0.79
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BRIDGE NO. - 14
SECTION:CHITAUNI TO MADHUBANI

North Eastern Railway (Total 1022.00 km)

PROJECT: Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of

BOREHOLE NO. - 03

GRAIN SIZE ANALYSIS
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. L. Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description C. C.
(%) (%) (%) (%)
X 33.0 0.00 | 96.00 | 4.00 0.00 3.23 0.79
O 36.0 MEDIUM DENSE TO VERY DENSE DARK GREY POORLY GRADED SAND (SP) 0.00 | 97.00 | 3.00 0.00 3.04 0.80
O 38.5 0.00 | 96.00 | 4.00 0.00 3.04 0.80
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PROJECT: Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of

BRIDGE NO. - 14
SECTION:CHITAUNI TO MADHUBANI

North Eastern Railway (Total 1022.00 km)

BOREHOLE NO. - 04

GRAIN SIZF ANAI YSIS
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Symbol | Depth, m Soil Description C. C.
(%) (%) (%) (%)

X 0.0 LITE BROWN SANDY SILT (ML) 0.00 | 48.00 | 48.00 | 4.00 14.65 1.18
O] 1.5 0.00 | 65.00 | 33.00 ([ 2.00 11.02 1.34
O 3.0 LOOSE TO MEDIUM DENSE LITE GREY SILTY SAND (SM) 0.00 68.00 | 31.00 1.00 10.13 1.62
0 6.0 0.00 | 66.00 | 32.00 | 2.00 10.53 1.45
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PROJECT: Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of
North Eastern Railway (Total 1022.00 km)

BRIDGE NO. - 14

SECTION:CHITAUNI TO MADHUBANI

BOREHOLE NO. - 04

GRAIN SIZE ANALYSIS
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. L Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description C. C.

(%) (%) (%) (%)
X 9.0 0.00 | 99.00 1.00 0.00 2.49 0.83
©) 12.0 0.00 | 98.00 | 2.00 0.00 2.57 0.83
o 15.0 MEDIUM DENSE TO VERY DENSE DARK GREY POORLY GRADED SAND (SP) 0.00 | 97.00 | 3.00 0.00 2.57 0.83
0 18.0 0.00 | 98.00 | 2.00 0.00 2.59 0.83
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PROJECT: Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of

North Eastern Railway (Total 1022.00 km)

BRIDGE NO. -14 BOREHOLE NO. - 04
SECTION:CHITAUNI TO MADHUBANI
GRAIN SIZE ANALYSIS
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. L. Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description C, C.
(%) (%) (%) (%)
X 21.0 0.00 | 97.00 | 3.00 0.00 2.59 0.83
©) 24.0 0.00 | 98.00 | 2.00 0.00 2.54 0.83
0O 7.0 MEDIUM DENSE TO VERY DENSE DARK GREY POORLY GRADED SAND (SP) 0.00 99.00 1.00 0.00 2.49 0.83
0 30.0 0.00 | 98.00 | 2.00 0.00 2.54 0.83
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PROJECT: Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of
North Eastern Railway (Total 1022.00 km)

BRIDGE NO. - 14 BOREHOLE NO. - 04
SECTION:CHITAUNI TO MADHUBANI

GRAIN SIZE ANALYSIS
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. L Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description C, C.
(%) (%) (%) (%)
X 33.0 0.00 | 97.00 | 3.00 0.00 2.7 0.82
0] 36.0 MEDIUM DENSE TO VERY DENSE DARK GREY POORLY GRADED SAND (SP) 0.00 98.00 2.00 0.00 2.62 0.82
O 39.0 0.00 | 97.00 | 3.00 0.00 2.62 0.82
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COMPUTATION OF WEIGHTED MEAN DIAMETER OF PARTICLES AND SILT FACTOR

Project: Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of North Eastern Railway (Total 1022.00 km)

BRIDGE NO - 14

BOREHOLE NO-01

Section : CHITAUNI - MADHUBANI

Depth (m) Percentage Retained Mean Particle Size (mm) Sandy Strata Clayey Soil
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] S £ o 8 st = = = = w o w LY K ~ ~ c_ Ll |ge|S¢c i
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1 1.50 1.95 SILTY SAND SM 0.0 0.0 0.0 6.0 38.0 24.0 32.0 0.00 0.00 0.00 4.28 11.50 3.06 1.200 0.200 | 0.788 - - -
2 3.00 3.45 SILTY SAND SM 0.0 0.0 2.0 6.0 35.0 22.0 35.0 0.00 0.00 3.80 4.28 10.59 2.81 1.313 0.228 | 0.840 - - - -
3 6.00 6.45 SILTY SAND SM 0.0 0.0 0.0 5.0 43.0 18.0 34.0 0.00 0.00 0.00 3.56 13.01 2.30 1.275 0.201 0.790 - - - -
|| BH-01
4 12.00 |[12.45 SILTY SAND SM 0.0 0.0 0.0 7.0 36.0 22.0 35.0 0.00 0.00 0.00 4.99 10.89 2.81 1.313 0.200 | 0.787 - - - -
5 15.00 |15.45 SILTY SAND SM 0.0 0.0 0.0 6.0 37.0 23.0 34.0 0.00 0.00 0.00 4.28 11.19 2.93 1.275 0.197 0.781 - - - -
6 18.00 |18.45 POOR;;SSADED SP 0.0 0.0 1.0 4.0 69.0 24.0 2.0 0.00 0.00 1.90 2.85 20.87 3.06 0.075 0.288 | 0.944 - - - -
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COMPUTATION OF WEIGHTED MEAN DIAMETER OF PARTICLES AND SILT FACTOR

Project: Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of North Eastern Railway (Total 1022.00 km)

BRIDGE NO- 14 BOREHOLE NO-02 Section : CHITAUNI - MADHUBANI
Depth (m) Percentage Retained Mean Particle Size (mm) Sandy Strata Clayey Soil
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1 1.50 1.95 SILTY SAND SM 0.0 0.0 0.0 6.0 35.0 24.0 35.0 0.00 0.00 0.00 4.28 10.59 3.06 1.313 0.192 0.772 - - -
2 3.00 3.45 SILTY SAND SM 0.0 0.0 0.0 7.0 42.0 18.0 33.0 0.00 0.00 0.00 4.99 12.71 2.30 1.238 0.212 0.811 - - - -
3 6.00 6.45 SILTY SAND SM 0.0 0.0 1.0 5.0 37.0 23.0 34.0 0.00 0.00 1.90 3.56 11.19 2.93 1.275 0.209 0.804 - - - -
| | BH-02
4 9.00 9.45 POOREYASSADED SP 0.0 0.0 0.0 33.0 46.0 18.0 3.0 0.00 0.00 0.00 23.51 13.92 2.30 0.113 0.398 1.111 - - - -
5 15.00 15.45 POOR;IYM?SADED SP 0.0 0.0 1.0 18.0 54.0 24.0 3.0 0.00 0.00 1.90 12.83 16.34 3.06 0.113 0.342 1.030 - - - -
6 18.00 18.45 POOREYASSADED SP 0.0 0.0 0.0 14.0 52.0 30.0 4.0 0.00 0.00 0.00 9.98 16.73 3.83 0.150 0.297 0.959 - - - -
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COMPUTATION OF WEIGHTED MEAN DIAMETER OF PARTICLES AND SILT FACTOR

Project: Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of North Eastern Railway (Total 1022.00 km)

BRIDGE NO.- 14 BOREHOLE NO-03 Section : CHITAUNI - MADHUBANI
Depth (m) Percentage Retained Mean Particle Size (mm) Sandy Strata Clayey Soil
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1 1.50 1.95 SILTY SAND SM 0.0 0.0 0.0 5.0 49.0 21.0 25.0 0.00 0.00 0.00 3.56 1482 | 268 | 0938 | 0.220 | 0.826 - - -
2 3.00 3.45 SILTY SAND SM 0.0 0.0 0.0 6.0 43.0 23.0 28.0 0.00 0.00 0.00 4.28 13.01 293 | 1.050 | 0.213 | 0.812 - - - -
3 6.00 6.45 SILTY SAND SM 0.0 0.0 2.0 6.0 46.0 19.0 27.0 0.00 0.00 3.80 4.28 13.92 | 242 1.013 | 0.254 | 0.887 - - - -
|| BH-03
4 12.00 | 12.45 SILTY SAND SM 0.0 0.0 0.0 7.0 38.0 24.0 31.0 0.00 0.00 0.00 4.99 11.50 | 3.06 | 1.163 | 0.207 | 0.801 - - - -
5 15.00 | 15.45 SILTY SAND SM 0.0 0.0 1.0 5.0 40.0 20.0 34.0 0.00 0.00 1.90 3.56 1210 | 255 | 1.275 | 0.214 | 0.814 - - - -
6 18.00 | 18.45 SILTY SAND SM 0.0 0.0 0.0 7.0 36.0 22.0 35.0 0.00 0.00 0.00 4.99 10.89 | 2.81 1.313 | 0200 | 0.787 - - - -
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COMPUTATION OF WEIGHTED MEAN DIAMETER OF PARTICLES AND SILT FACTOR

Project: Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of North Eastern Railway (Total 1022.00 km)

BRIDGE NO.- 14 BOREHOLE NO-04 Section : CHITAUNI-MADHUBANI
Depth (m) Percentage Retained Mean Particle Size (mm) Sandy Strata Clayey Soil
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1 1.50 1.95 SILTY SAND SM 0.0 0.0 0.0 7.0 36.0 22.0 35.0 0.00 0.00 0.00 4.99 10.89 2.81 1.313 0.200 0.787 - - -
2 3.00 3.45 SILTY SAND SM 0.0 0.0 1.0 5.0 44.0 18.0 32.0 0.00 0.00 1.90 3.56 13.31 2.30 1.200 0.223 0.831 - - - -
3 6.00 6.45 SILTY SAND SM 0.0 0.0 0.0 6.0 41.0 19.0 34.0 0.00 0.00 0.00 4.28 12.40 2.42 1.275 0.204 0.794 - - - -
BH-04
4 9.00 9.45 POORIéYA,\?gADED SP 0.0 0.0 0.0 4.0 68.0 27.0 1.0 0.00 0.00 0.00 2.85 20.57 3.44 0.038 0.269 0.913 - - - -
5 15.00 15.45 POOR;/Y“\?SADED SP 0.0 0.0 2.0 5.0 61.0 29.0 3.0 0.00 0.00 3.80 3.56 18.45 3.70 0.113 0.296 0.958 - - - -
6 18.00 18.45 POORIéYA,\?gADED SP 0.0 0.0 1.0 6.0 66.0 25.0 2.0 0.00 0.00 1.90 4.28 19.97 3.19 0.075 0.294 0.954 - - - -




NORTH EASTERN RAILWAY

FINAL LOCATION SURVEY FOR NEW B.G RAILWAY LINE
PROJECTS (770.00 KM.) AND FINAL LOCATION SURVEY
FOR CONSTRUCTION OF DOUBLING/THIRD LINE/ 3RD &

4TH LINE (252.00 KM.) OF NORTH EASTERN RAILWAY

(TOTAL 1022.00 KM)

SECTION: CHITAUNI-MADHUBANI

Chainage Type of Type of | Borehole . . Reduced
J il Crossing Bridge No. Easting (m) | Northing (m) Level (m)
BH-01 201149 2999175 107.65

MAJOR-

11269.753 16 WATERWAY BRIDGE
BH-02 201149 2999163 108.12

SUBMITTED BY:

2
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BOREHOLE PROFILE
SECTION: CHITAUNI TO MADHUBANI

BRIDGE NO.: 16

BOREHOLE NO.: 01 BOREHOLE NO.: 02
~Value

- 5 X
2.10mj E 4
- 10
- 12
- 15
- 11 08.50m
- 16
— 14

17

Bore Hole Terminated at : 40.45M. Bore Hole Terminated at : 40.45M.

LEGENDS

[I]]]]] SANDY-SILT(ML)
[E] SILTY SAND (SM)

‘ POORLY GRADED SAND (SP)
=y

Ground Water Table

S

i

Project: Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of North

Eastern Railway (Total 1022.00 km)




BRIDGE NO:16 DATE STARTED : 01-01-2025 - = - -
BOREHOLE NO. BH-1 E @ ﬂ"ﬂ rVEE aSSGCIatES
GWT: 210 m |DATE COMPLETED : 03-01-2025 -‘ architects engineers & consultants pvt. ltd.
CONSOLIDATED LOGS INCLUDING LABORATORY TEST RESULTS OF SOIL
FIELD TEST RESULTS LABORATORY TEST RESULTS
SPT TEST RESULTS _ ¢ GRAIN SIZE ANALYSIS g:ﬁéﬁﬁ;ﬁgﬁg WP | SOIL::::'::IA"SKIS;:SS':;PLE
- (2]
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@ =13 g 3 H a S| & = = Lo og rS | 851 5|13 |la8|ls|&|2| 2|8 s B % 3 S g 3 513|585 ]| 2
~1.00 o DS 1 0.00 | 1.00 | DS | - - S _;t" - | 0.00|68.0030.00| 2.00 | NON-PLASTIC - - | 283 | - - - - 7.01| 0.04[ NIL| - -
20 SPT 1 | 150 | 195 | 5 | 30 5 7§ _,r'- - | 0.00|67.00{31.00| 2.00 | NON-PLASTIC - - | 254 - - - 7.04{002| NIL| - [ - | =
3.0 DS 2 = [ 250 | 2.80 UDS SLIPPED G B - = ~ - -1 -1 = - - - = - = = - 710003 NIL| - | = =
4.0 SPT 2 3.00 [ 345 8 | 30 8 2 pr |# — | 0.00[6500]33.00] 200 NON-PLASTIC - - — | 255 | - — _ __ == =1 =1 =
-5.00 50 SPT 3 450 | 495 | 10 | 30 | 10 13 ".- i‘ S IR I IS IR A IS - - - - - - - - o B N
6.0 DS 3 5.50 | 5.80 UDS SLIPPED EH I - - - - - -] - - - - - = - - - - [ IR I I -
7.0 SPT 4 600 [ 645 | 12 [ a0 | 12 | 15 |~| [¥|LoosE mepiumpenseLITE| _~ | 0.00 [66.00] 31.00] 3.00 | NON-PLASTIC - - - 28 | - - - - = - -] -] -
8.0 SPT 5 750 [ 795[ 15 [ 30 | 15 | 16 4| || GREYSILTY SAND (sM) - -1 -1-1T-1T-1T-T1+ - - - - - - - - - - -1~ -1-=
9.0 DS 4 8.50 | 8.80 UDS SLIPPED ' __’E - - -1 -1 -1-1-1-= - ~ - ~ - - ~ - - -] = -
-10.00 | 10,0 SPT 6 900 [ 945 [ 11 [ 30 [ 11 [ 12 B |= — | 0.00[66.00{32.00] 2.00 | NON-PLASTIC B - B B B - - - - =] = .
11.0 SPT 7 1050 [10.95] 16 [ 30 [ 16 | 16 " ",. - - ~ ~ ~ - [ -1 - - ~ = = - = = - -1 = =
12.0 DS 5 11.50 | 11.80 UDS SLIPPED i, = - - - - - - - | - - - - - - - - - [ [N I R -
13.0 SPT 8 1200 [ 1245] 14 | s0 [ 14 [ 13 3 | — | 0.00[68.00{31.00{ 1.00 | NON-PLASTIC B - B B B - - - [ [ R R .
14.0 SPT 9 1350 [13.95] 17 | 30 | 17 | 15 o |& - - -1 -1 -1 -1T-T1= - ~ - ~ - - - . - - -] = .
-15.00 | 150 Ds 6 14.50 | 14.80 UDS SLIPPED 3 [ - == =1 =1 =-1T-1= - = - = - - - - === =1 -
16.0 SPT 10 15.00 | 15.45| 22 | 30 | 22 | 17 [+ = - | 0.00 [ 65.00{33.00] 2.00| NON-PLASTIC - - - [ 28| - - - - - - =] = -
17.0 SPT 11 16.50 [ 16.95| 28 [ 30 | 28 | 19 — | 0.00]97.00] 3.00[ 0.00] NON-PLASTIC B - ~ | 285 | - ~ = - [ [ R R .
18.0 DS 7 17.50 | 17.80 UDS SLIPPED - - = = -] =T ~-T-= - — - — - = - . - - =1 -
19.0 SPT 12 c | 1800[1845[ 35 [ 30 | 35 [ 22 — | 0.00[96.00] 4.00[ 0.00| NON-PLASTIC B - ~ | 254 | - - - . - - =] = .
-20.00 | 200 SPT 13 o [1950[1995] 39 [ 30 [ 39 [ 23 — - - — — - [ -1 - - = - = - - - - - -1 = -
21.0 DS 8 o [ 20.50 | 20.80 UDS SLIPPED - - - - - - - | - - - - - - - - - [ [N I R -
22.0 SPT 14 21.00 [21.45[ 49 [ 30 | 49 [ 26 - | 0.00]97.00] 3.00[ 0.00] NON-PLASTIC - - BB - - - - =] = -
23.0 SPT 15 22.50 [ 22.95] 44 [ 30 [ 44 [ 24 - - -] -] - - [ -1 - - - -- - - -- - - - -] -] -] - -
24.0 DS 9 23.50 | 23.80 UDS SLIPPED - - - - - - - | - - - - - - - - - [ [N I R -
-25.00 | 250 SPT 16 24.00 [24.45[ 53 [ 30 | 53 [ 26 - | 0.00[96.00] 4.00 [ 0.00| NON-PLASTIC - - - B B - - - [ [ R R -
260 | SPT 17 2550 [25.95[ 59 | 30 | s9 [ 28 - -1 -1-1-1-T1T-T1-= - - = - - = - - -~ - -
27.0 DS 10 26.50 | 26.80 UDS SLIPPED - - - - - - - | - - - - - - - - - [ [N I R -
28.0 SPT 18 27.00 [27.45[ 54 [ 30 | 54 [ 25 MEDIUM DENSE TO VERY | - | 0.00 [97.00] 3.00 [ 0.00 [ NON-PLASTIC - - ~ | 255 | - - - - [ [ R R -
200 | SPT 19 28.50 [ 28.95 64 | 30 | 64 | 28 DENSEDARK GREYPOORLY| -~ | — | - | = | = | = [ - [ = - ~ = ~ ~ - - . - - -] =] =
-30.00 | 300 DS 1 29.50 | 29.80 UDS SLIPPED GRADED SAND (SP) - - - — — - - | - - — - — - - - - N IR I R -
31.0 SPT 20 30.00 [ 3045 68 | 30 | 68 | 29 - | 0.00[96.00] 4.00 [ 0.00| NON-PLASTIC - - ~ | 286 | - - - - [ [ R R -
32.0 SPT 21 3150 [31.95] 72 [ 30 [ 72 [ 29 — - - — — - [ -1 - - = - = - - - - ST == = -
33.0 DS 12 32.50 | 32.80 UDS SLIPPED - - - - - - - | - - - - - - . - - [ [ I R -
34.0 SPT 22 33.00[33.45[ 77 [ 30 | 77 [ 30 — | 0.00[97.00] 3.00[ 0.00] NON-PLASTIC - - 257 | - - - ~ [ [N ) Ry =
-35.00 | 350 SPT 23 34.50 [34.95] 58 [ 30 [ 58 [ 24 — - - — — - [ -1 - - = - = - - - - ST == = -
36.0 DS 13 35.50 | 35.80 UDS SLIPPED - - - - - - [ -1 - - - - - - - - - [ [ I R -
37.0 SPT 24 36.00 [36.45[ 95 [ 30 | 95 [ 34 - | 0.00[96.00] 400 0.00| NON-PLASTIC - - ~ | 286 | - - - ~ [ [N R R =
38.0 SPT 25 37.50 [ 37.95] 50 [ 1 [ >100 [ >100 — - - - — - [ -1 - - = = - = - - - ST == = -
39.0 DS 14 38.50 | 38.80 UDS SLIPPED - | - - -1 =1 -1-1T-= - ~ ~ - ~ - - . = =1 -
40.0 SPT 26 39.00 [ 39.45[ 50 [ 1 [ >100 [ >100 - | 0.00[97.00] 3.00[ 0.00| NON-PLASTIC B - - B B ~ - = [ [N R R =
-40.00 410 SPT 27 40.00 [ 40.45] 50 [ 1 [ >100 [ >100 — [ - — - [ -1~ - - - = - - - = = == -] = =

CLASSIFICATION OF SOIL_AS PERIS : 1498

ABBREVI

N USED :

DS = DISTURBED SAMPLE , SPT = STANDARD PENETRATION TEST. UDS = UNDISTURBED SAMPLE, DST = DIRECT SHEAR TEST,

UC : UNCONFINED COMPRESSION TEST

* UCS BASED ON POINT LOAD TEST

UU : UNCONSOLIDATED UNDRAINED TRIAXIAL TEST

Project:Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line
(252.00 km.) of North Eastern Railway (Total 1022.00 km)

SECTION: CHITAUNI-MADHUBANI




BRIDGE NO:16 DATE STARTED : 04-01-2025 p— — - — =
BOREHOLE NO. BH- 2 ?- aarvee dSbGLIthS
GWT: 170 m |DATE COMPLETED: 05-01-2025 architects engineers & consultants i, ltdl.
CONSOLIDATED LOGS INCLUDING LABORATORY TEST RESULTS OF SOIL
FIELD TEST RESULTS LABORATORY TEST RESULTS
SPT TEST RESULTS _ E GRAIN SIZE ANALYSIS gﬁ;‘iﬁ;ﬁg‘ﬁg CONSOLIDATION SO|LZ:;:T;IAM\I/)\;ZI:ET::'MPLE
— (2]
. @ = ~
@ S g || g z 2 5 S g | _ 5 a
g | B g |y |2 _ | & 5 3 Elg|g] |8 = . 3
bo| g T | 5 | = g 15| 8| ¢ W g _lelxz|&|e| |82 %| & 5
= w = 14 u w e 2 K [ OE © B = fa] N E z =] s o ® Q bl
2 |y | 2 | 5| S i 18|81 5| ® 1= 8z | o c|E|2|&E|e|8 |38 |a]| = | 8 < < | s
8 | 22| o | & | & z S| E| 2] ¢ | ¢ £2 2E| € & | 23|22 |g |2 |3 |8]| ¢ g s < | = 2| 2
E | ZE | & 49 z PlEly u 3 g5 szl ||| E|2|e|2|8|&|2|z|c|&]| s = 3| 5| ¢
& & 2 s g o °l ¥ S ES s a2 g8 |z |2 (|23 |2 |2|35]|x]| 2 T I 8 4 £ 5|5 5| &
o | &8 | 2 5 | 9 5 gl @ | 2 |l 2 a 63 Fs| | 5|2|a|S|la|a|a |82 |&|5%5|a3]| 3 g 3 z|s|a|z|5] 3
-1.00 10 Ds 1 000 | 1.00 | Ds | - - ~ | 0.00|45.00/51.00] 4.00| NON-PLASTIC - - - - - - 7.10[0.03| NIL| — | - | -
20 SPT 1| W | 150 | 195| 4 | 30 4 6 ~ | 0.00(36.00/61.00] 3.00| NON-PLASTIC - - 252 - - - 716/ 002| NIL| ~ | -
3.0 DS 2 | = [ 250 280 UDS SLIPPED LOOSEMEDIUMDENSE | ~ | = | = | = | = | = [ = | = - - ~ ~ - - - = 718|002\ NIL| ~ | ~ | =
4.0 SPT 2 3.00 | 345 | 6 | 30 6 9 LITE BROWN SANDY SILT [ 0,00 | 35.00{ 61.00] 4.00 | NON-PLASTIC - - ~ |28 | - = - = [ IR IR I =
-5.00 50 SPT 3 450 | 495| 8 | 30 8 11 o T S e I e I AR - - - - - - - - -l =f=-]1=-]-1 -
5.0 DS 3 550 | 5.80 UDS SLIPPED - -1 -1T-1T-1-1T-1- - - - - - - - - [ I U B I
7.0 SPT 4 6.00 [ 645 16 | 30 [ 16 | 17 — | 0.00 | 34.00]63.00] 3.00 | NON-PLASTIC . . | 254 | - - N = = =] =
8.0 SPT 5 750 | 795 [ 13 | 30 | 13 15 - [ - -1T-1T-1T-T-71T-= - - - - - - - = == -] =
2.0 DS 4 8.50 | 8.80 UDS SLIPPED - - =-1T-1T-1T-1T-1T-= - - - - - - - - === =1-=
-10.00 | 100 | SPT 6 900 [ 945 15[ 30 [ 15 [ 15 — | 0.00 [68.00[30.00] 2.00 [ NON-PLASTIC - B B - B - - - [ I R I B
110 | SPT 7 10.50 | 10.95] 18 | 30 | 18 17 - - =-1T-1T-1T-T-71T- - - - - - - - = - = =] =
12.0 DS 5 11.50 | 11.80 UDS SLIPPED - - - -1 -1 -=1T-71-= - - = = - - - = - -] -] = =
13.0 | SPT 8 12.00 | 1245] 20 [ 30 [ 20 | 17 ~ | 0.00[67.00[32.00] 1.00| NON-PLASTIC - B B - . = - N ST =1 =1 =1 =
140 | SPT 9 13.50 | 13.95] 23 | 30 | 23 18 - [ - -1T-1T-1T-T-71T-= - - - - - - - = == -] =
-15.00 | 150 DS B 14.50 | 14.80 UDS SLIPPED - - - -1 -1 -1- ~ - = = = - - = - - =] =
160 | SPT 10 1500 | 1545] 26 | 30 [ 26 | 19 ~ | 0.00 [66.00] 32.00 2.00 | NON-PLASTIC - B ~ 285 | - - - = - =] =
170 | SPT 11 16.50 | 16.95| 24 | 30 | 24 18 - [ - -1T-1T-1T-T-71T-= - B B B - - - = = -] =
18.0 DS 7 17.50 | 17.80 UDS SLIPPED MEDIUM DENSE TO - - -1-1-1-1-1T- - - - - - - - - -1 17T = -
19.0 | SPT 12 ¢ [1800f1845] a1 [ 30 [ 31 | 20 VERY DENSE LITE GREY| - | 0.00[65.00]34.00[ 1.00| NON-PLASTIC - B ~ | 284 | - - - = == -] =
-20.00 [ 200 | SPT 13 o 1950 1995] 36 [ 30 | 36 22 SILTY SAND (SM) - =11 =-1T-1-T1T-7T1-= - - - - - = N = = =] =
21.0 DS 8 — [ 20.50 | 20.80 UDS SLIPPED - - - -1 -1 -1- - = - - = - - - o - =] =
220 | SPT 14 21.00 [2145[ 45 | 30 | 45 [ 24 — | 0.00|67.00]31.00] 2.00 | NON-PLASTIC B B B B . = = - = =1 =1 =
230 | SPT 15 2250 [22.95] 49 | 30 | 49 25 - [ - -1T-1T-1T-T-71T-= - - - - - - - = == -] =
24.0 DS 9 23.50 | 23.80 UDS SLIPPED - - - -1 -1 -1- - = - - = - - - o - =] =
2500 | 250 | SPT 16 24.00 [24.45] 57 | 30 | 57 [ 28 — | 0.00 [64.00]35.00] 1.00 [ NON-PLASTIC - B B - B - - - [ I R I B
260 | SPT 17 2550 [25.95] 61 | 30 | 6t 28 - [ - -1T-1T-1T-T-71T-= - - - - - - - = == -] =
27.0 DS 10 26.50 | 26.80 UDS SLIPPED - - - -1 -1 -1- - = - - = - - - o - =] =
280 | SPT 18 27.00 [27.45] 56 | 30 | 56 | 26 — | 0.00 |65.00| 33.00] 2.00 | NON-PLASTIC - B ~ | 285 | - - - = - = =1 =
290 | SPT 19 2850 [28.95] 65 | 30 | 65 29 - [ - -1T-1T-1T-T-71T-= - - - - - - - = == -] =
-30.00 | 30,0 DS 11 29.50 | 29.80 UDS SLIPPED - - -1 -1 -1T-1-1-71-= - - - - - - - - === =1 =
31.0 | SPT 20 30.00 [3045] 70 [ 30 [ 70 | 29 ~ | 0.00[97.00] 3.00 | 0.00| NON-PLASTIC - - ~ 260 | - - - = - - - =] =
320 | SPT 21 31.50 [31.95] 61 | 30 | 1 26 - [ - -1T-1T-1T-T-71T-= - - - - - - - = == -] =
33.0 Ds 12 32.50 | 32.80 UDS SLIPPED - - - -1 -1 -=1T-71-= - - = = - - - = - -] -] = =
340 | SPT 22 33.00 [33.45| 68 | 30 | 68 | 28 ~ | 0.00 [96.00] 4.00 | 0.00| NON-PLASTIC - - - - . = = N == =1 =1 =
-35.00 | 350 | SPT 23 34.50 [34.95] 73 | 30 | 73 29 DENSETO VERYDENSE| - | - | = | - | - [ = [ = [ = - - - - - - - = = =] =
36.0 DS 13 35.50 | 35.80 UDS SLIPPED DARK GREY POORLY - -] -1 -1- - | -1 - — - - - - - - - [ N B I -
37.0 | SPT 24 36.00 [36.45] 85 | 30 | 85 | 31 GRADED SAND (SP) — | 0.00[97.00] 3.00] 0.00| NON-PLASTIC - B ~ |28 | - - - - == -] =
380 | SPT 25 37.50 [37.95] 85 | 30 | 85 31 - [ - -1T-1T-1T-T-71T-= - - - - - - - = == -] =
39.0 DS 14 38.50 | 38.80 UDS SLIPPED - - - -1 -1 -=1T-71-= - - = = - - - = - -] -] = =
400 | sPT 26 39.00 [39.45] 50 [ 1 [ >100 | >100 ~ | 0.00 [96.00] 4.00 | 0.00| NON-PLASTIC - - - - . N = N == =1 =1 =
-40.00] 410 | SPT 27 40.00 [40.45] 50 | 1 [ >100 [ >100 - - -1 =T -1T-T-T-1T-71-= - - - - - - - - == =] =
CLASSIFICATION OF SOIL AS PERIIS : 1498 Project:Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line
ABBREVIATION USED : (252.00 km.) of North Eastern Railway (Total 1022.00 km)
DS = DISTURBED SAMPLE, SPT = STANDARD PENETRATION TEST. UDS = UNDISTURBED SAMPLE, DST = DIRECT SHEAR TEST,
UC : UNCONFINED COMPRESSION TEST UU : UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
* UCS BASED ON POINT LOAD TEST SECTION: CHITAUNI-MADHUBANI
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CALCULATIONS FOR CORRECTED SPT (N) VALUES

Project:Final location survey for New B.G Railway line projects (770.00 km.) and Final location
survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of North Eastern Railway
(Total 1022.00 km)

BOREHOLE NO. BH- 1

WATER TABLE-2.10 m

CORRECTED SPT (N') | FINAL CORRECTED VALUE
Dg:,\;:;'é': TYPE OF SOIL OBTQ’,\'IE,'?/XEBESPT VALUE (FOR AFTER DILATANCY
OVERBURDEN) CORRECTION (N")
1.50 Non Plastic 5 7 7
3.00 Non Plastic 8 12 12
4.50 Non Plastic 10 13 13
6.00 Non Plastic 12 15 15
7.50 Non Plastic 15 17 16
9.00 Non Plastic 11 12 12
10.50 Non Plastic 16 16 16
12.00 Non Plastic 14 13 13
13.50 Non Plastic 17 16 15
15.00 Non Plastic 22 19 17
16.50 Non Plastic 28 23 19
18.00 Non Plastic 35 28 22
19.50 Non Plastic 39 30 23
21.00 Non Plastic 49 37 26
22.50 Non Plastic 44 32 24
24.00 Non Plastic 53 37 26
25.50 Non Plastic 59 40 28
27.00 Non Plastic 54 36 25
28.50 Non Plastic 64 41 28
30.00 Non Plastic 68 43 29
31.50 Non Plastic 72 44 29
33.00 Non Plastic 77 46 30
34.50 Non Plastic 58 33 24
36.00 Non Plastic 95 53 34
37.50 Non Plastic 100 100 100
39.00 Non Plastic 100 100 100
40.00 Non Plastic 100 100 100
* SPT value restricted to 300.
SPT BLOWS PER 30 CM PENETRATION
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CALCULATIONS FOR CORRECTED SPT (N) VALUES
Project: Final location survey for New B.G Railway line projects (770.00 km.) and Final location
survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of North Eastern Railway
(Total 1022.00 km)
BOREHOLE NO. BH- 2
WATER TABLE-1.70 m

CORRECTED SPT (N') | FINAL CORRECTED VALUE
Dg:JEL%F TYPE OF SOIL OB',SNE,'\?/XEBESPT VALUE (FOR AFTER DILATANCY
OVERBURDEN) CORRECTION (N")
1.50 Non Plastic 4 6 6
3.00 Non Plastic 6 9 9
4.50 Non Plastic 8 11 11
6.00 Non Plastic 16 19 17
7.50 Non Plastic 13 15 15
9.00 Non Plastic 15 16 15
10.50 Non Plastic 18 18 17
12.00 Non Plastic 20 19 17
13.50 Non Plastic 23 21 18
15.00 Non Plastic 26 23 19
16.50 Non Plastic 24 20 18
18.00 Non Plastic 31 25 20
19.50 Non Plastic 36 28 22
21.00 Non Plastic 45 34 24
22.50 Non Plastic 49 36 25
24.00 Non Plastic 57 40 28
25.50 Non Plastic 61 42 28
27.00 Non Plastic 56 37 26
28.50 Non Plastic 65 42 29
30.00 Non Plastic 70 44 29
31.50 Non Plastic 61 37 26
33.00 Non Plastic 68 40 28
34.50 Non Plastic 73 42 29
36.00 Non Plastic 85 48 31
37.50 Non Plastic 85 47 31
39.00 Non Plastic 100 100 100
40.00 Non Plastic 100 100 100
* SPT value restricted to 300.
SPT BLOWS PER 30 CM PENETRATION
0 20 40 60 80 100 120
0.0 i
2.0 0A —0O— OBSERVED SPT —
4.0 \D\;QK —A—CORRECTED SPT |
o v
£ 80
z L2
g 10.0
Y120 %
- .
2 140 A%
Z .
3 16.0 NP
G 180 A\ o
= 200 )N
-
3 22.0 \4 \D\
$ 24.0 L\ D\e\
= LX u|
o 26.0
] ( |3<
0 280 zi \E\...
30.0 [ /
32.0 )} \E\
34.0 N .
36.0 Z-\ \E\
38.0
40.0 ﬂ
42.0
44.0
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cal Computation of Liquefaction Potential as per IRC:SP: 114 /1S: 1893

Project:Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of North Eastern Railway (Total 1022.00 km)

BRIDGE NO:16

BOREHOLE NO. BH-01 SECTION: CHITAUNI-MADHUBANI Water table assumed for Calculation: 0.00 m
«
£
_ TlZlEle| =
= | E S|l | 2| 3 |&
E| = S8 |€| 4 R .

£ e | 2| = s | 2|8 5|8 |C 2 T

: ) 2 s |2 s £ &

_| © 2| B ~|le | 8|S ]|° c B 2 s .

o > 5 c B c | 8 g1 8 H F] ® £ >

E s IR AR IR A R = g

z s o | S| s |E|e|2B|e|5|2| 8|8 cl=zlal. 8 § =

E » Tl 3| 2| E|s|8|s|B|8| ¢ |& Iz (8 |x|8]| ¢ = 9 2

8 - e 12| fl1s3|aglg812]%8 3 S | > C|o |9 |o|O 5 " Tloe E

- ) < © g o g =) 0 o =] o = = 5 = = o S = k= ©

s g § | 5| e |E|5|E|2| 3 s |5 Slelalel s £ €| = Llglg 2

a = 5l lala|lE|8|8|8|lag| S| & |&|5|8|F 888 ® s |la| Z |88 | ||| 2|8(8 3

1.50 SM 5 165| 0.65| 33 IV |0.24(7.00|0.99| 2.48 | 0.98 |0.39|1.70| 1.33|1.000| 1.05| 0.75| 1.00 | 8.90 488 |1.18| 15.38 [0.16|18.17|0.91(1.00(1.00|1.19| 0.20| 0.50 Liquefiable
3.00 SM 8 192 092| 35 IV |0.24/7.00|0.98| 495 | 1.95 |0.39|1.70| 1.33|1.000| 1.05| 0.85| 1.00 | 16.14 5.00 |[1.20| 24.37 |0.28|33.82(0.83|1.00|1.00|1.19|0.33| 0.86 Liquefiable
4.50 SM 10 | 192|092| 35 IV |0.24/7.00|0.97| 7.83 | 3.33 |0.35|1.70| 1.33|1.000| 1.05| 0.95| 1.00 | 22.55 5.00 [1.20| 32.06 | NA [48.25(0.76|1.00|1.00 | 1.19| NA | >1.0| Non Liquefiable
6.00 SM 12 | 2.01| 1.01| 34 IV |0.24/7.00|0.95[10.71| 4.71 |0.34| 1.46| 1.33|1.000| 1.05|0.95| 1.00 | 23.20 493 |1.19] 32.50 | NA |49.69|0.75(1.00|1.00|1.19| NA [ >1.0| Non Liquefiable
7.50 SM 15 | 2.01| 1.01| 34 IV |0.24|/7.00|0.94|13.73| 6.23 |0.32|1.27| 1.33|1.000| 1.05| 0.95| 1.00 | 25.22 493 |1.19] 34.90 | NA |54.25|/0.73(1.00|1.00| 1.19| NA | >1.0| Non Liquefiable
9.00 SM 11 | 202 1.02| 34 IV |0.24/7.00|0.93|16.74| 7.74 |0.31|1.14| 1.33[1.000{ 1.05| 1 1.00 | 17.46 493 |1.19| 25.68 [0.31|36.79|0.82(1.00|1.00|1.19]0.36| 1.16| Non Liquefiable
10.50 SM 16 | 2.02| 1.02| 34 IV |0.24(/7.00|0.89|19.77| 9.27 |0.30| 1.04| 1.33|1.000| 1.05| 1 1.00 | 23.21 493 |1.19] 32.51 | NA |49.72|0.75(1.00|1.00| 1.19| NA | >1.0| Non Liquefiable
12.00 SM 14 | 2.04| 1.04 | 32 IV |0.24|/7.00|0.85|22.80| 10.80 | 0.28 | 0.96| 1.33|1.000{ 1.05| 1 1.00 | 18.81 483 |1.17| 26.86 |0.33|39.83|0.80(0.98|1.00|1.19]0.39| 1.40| Non Liquefiable
13.50 SM 17 | 2.04| 1.04 | 32 IV |0.24/7.00|0.81|25.86| 12.36 | 0.27 | 0.90| 1.33|1.000| 1.05| 1 1.00 | 21.35 483 |1.17| 29.83 [0.46|45.55|0.77(0.95|1.00|1.19]0.52| 1.95| Non Liquefiable
15.00 SM 22 [2.05]|1.05| 35 IV |0.24|/7.00|0.77 | 28.92| 13.92 |0.25|0.85| 1.33|1.000{ 1.05| 1 1.00 | 26.04 5.00 [1.20| 36.25 | NA [56.09(0.72|0.91|1.00(1.19| NA | >1.0| Non Liquefiable
16.50 SP 28 | 2.04| 1.04 3 IV |0.24|7.00|0.73|32.00| 15.50 | 0.24 | 0.80| 1.33|1.000| 1.05| 1 1.00 | 31.41 0.00 |[1.00( 31.41 | NA [66.41|0.67|0.86|1.00(1.19| NA | >1.0| Non Liquefiable
18.00 SP 35 | 2.03| 1.03 4 IV |0.24|/7.00|0.69|35.06| 17.06 | 0.22 | 0.77| 1.33|1.000| 1.05| 1 1.00 | 37.43 0.00 [1.00( 37.43 | NA [72.43|0.64|0.82|1.00(1.19| NA | >1.0| Non Liquefiable
19.50 SP 39 |2.03|1.03 4 IV |0.24|/7.00|0.65|38.10| 18.60 | 0.21 | 0.73| 1.33|1.000| 1.05| 1 1.00 | 39.93 0.00 [1.00( 39.93 | NA [74.93(0.63|0.79|1.00(1.19| NA | >1.0| Non Liquefiable
21.00 SP 49 | 2.04| 1.04 3 IV |0.24/7.00|0.61|41.15| 20.15|0.20| 0.70| 1.33|1.000{ 1.05| 1 1.00 | 48.21 0.00 |[1.00( 48.21 | NA [83.21/0.58|0.75|1.00(1.19| NA | >1.0| Non Liquefiable
22.50 SP 44 | 2.04| 1.04 3 IV |0.24|/7.00|0.57|44.21| 21.71|0.18 | 0.68| 1.33|1.000| 1.05| 1 1.00 | 41.71 0.00 |[1.00( 41.71 | NA [76.71|0.62|0.74|1.00(1.19| NA | >1.0| Non Liquefiable

Note:

Ko
Ky

Values of all Parameters are as per IRC:SP: 114 /1S 1893: 2016
Ck or Cyr (Correction for hammer energy ratio) = ER/60, ER for Rope and pully System = 80 % , Hence Cg = 80/60 = 1.33
Cy or Cyw (Correction for hammer ) = 1.00
Borehole Diameter = 150 mm , Hence Cg or Cgp (Correction for Borehole diameter), = 1.05
Cs or Css (Correction for Standard sampler) = 1.00
Correction for high overburden stress (for effective oberburden pressure>10 T/m2)
Correction for static shear stress is required only for sloping ground
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Typical Computation of Liquefaction Potential as per IRC:SP: 114 /1S: 1893

Project:Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of North Eastern Railway (Total 1022.00 km)

BRIDGE NO: 16

BOREHOLE NO. BH-02 SECTION: CHITAUNI-MADHUBANI Water table assumed for Calculation: 0.00 m
«
£
& H € > =
< sI21€|s5| 3 |&
o 2 1]
3 5 E|8|E| 8| & |w -
£ s | 2| 3 s | 28| 5| §|S g L
: 3 Z s |2 s £ &
i < 2| B3| T |e|8|5]|° c B 2 > .
o > 5 c B c | 8 21| s H F] ® £ >
w s Els| &z |R|S|E|2| 2| €|, T b
g < o | S| g | E|le|2|e|5|3]¢8 |8 cl=zlal. g & c
] @ Tl S| E |3 |S|8|¢8)| e |& Elz|a |28 ¢ N 5
8 - e 12| fl1s3|aglg812]%8 3 S | > C|o |9 |o|O 5 " Tloe E
= ) < © g o g =) ” ° =] o = = 5 = = o S = = S
s g § | 5| e |E|5|E|2| 3 s |5 Slelalel e = £ g |5 Ll o 2
a = 5 lalalE|8|8|8|g| 8 | & |8|5|8|5|8[8|8 ® s |la| Z |88 | || |2|8(8 3
1.50 ML 4 1.58 | 0.58 | 64 IV |0.24(7.00|0.99( 2.37 | 0.87 |0.42|1.70| 1.33|1.000| 1.05| 0.75| 1.00 | 7.12 5.00 [1.20( 13.55 |0.15) NA | NA |1.00|1.00(1.19|0.17|>1.0| Non Liquefiable
3.00 ML 6 195| 095| 65 IV |0.24{7.00|0.98| 4.74 | 1.74 |0.42|1.70| 1.33{1.000{ 1.05| 0.85| 1.00 | 12.11 5.00 [1.20| 19.53 |0.21| NA | NA |1.00|1.00(1.19|0.25| >1.0| Non Liquefiable
4.50 ML 8 195| 095| 65 IV |0.24|/7.00|0.97| 7.67 | 3.17 |0.36|1.70| 1.33|1.000| 1.05| 0.95| 1.00 | 18.04 5.00 [1.20| 26.65 |0.33| NA | NA |1.00|1.00(1.19|0.39| >1.0| Non Liquefiable
6.00 ML 16 | 2.02| 1.02| 66 IV |0.24/7.00|0.95[10.59| 4.59 |0.34|1.48| 1.33|1.000| 1.05|0.95| 1.00 | 31.33 5.00 [1.20| 4260 | NA| NA [ NA |1.00|1.00(1.19| NA | >1.0| Non Liquefiable
7.50 ML 13 | 2.02| 1.02| 66 IV |0.24|/7.00|0.94| 13.62| 6.12 |0.33|1.28| 1.33|1.000| 1.05| 0.95| 1.00 | 22.05 5.00 [1.20| 31.46 | NA| NA | NA |1.00|1.00(1.19| NA | >1.0| Non Liquefiable
9.00 SM 15 | 2.04| 1.04 | 32 IV |0.24/7.00|0.93| 16.65| 7.65 |0.32|1.14| 1.33|1.000{ 1.05| 1 1.00 | 23.95 483 |1.17| 32.87 | NA |51.39|0.74(1.00|1.00| 1.19| NA [>1.0| Non Liquefiable
10.50 SM 18 | 2.04| 1.04 | 32 IV |0.24/7.00|0.89|19.71| 9.21 |0.30| 1.04| 1.33|1.000| 1.05| 1 1.00 | 26.19 483 |1.17| 35.50 | NA |56.43|0.72(1.00|1.00|1.19| NA [>1.0| Non Liquefiable
12.00 SM 20 [2.05]|1.05| 33 IV |0.24|/7.00|0.85|22.77| 10.77 | 0.28 | 0.96| 1.33|1.000| 1.05| 1 1.00 | 26.91 4.88 |1.18| 36.63 | NA |58.05|0.71(0.98|1.00|1.19| NA [>1.0| Non Liquefiable
13.50 SM 23 [2.05]|1.05| 33 IV |0.24/7.00|0.81|25.85| 12.35|0.27 | 0.90| 1.33|1.000| 1.05| 1 1.00 | 28.91 4.88 |1.18| 38.98 | NA |62.54|0.69(0.94|1.00|1.19| NA [>1.0| Non Liquefiable
15.00 SM 26 [2.04]|1.04| 34 IV |0.24|/7.00|0.77 | 28.92| 13.92 |0.25|0.85| 1.33|1.000{ 1.05| 1 1.00 | 30.77 493 |1.19] 41.50 | NA |65.77|0.67(0.90|1.00|1.19| NA [>1.0| Non Liquefiable
16.50 SM 24 (2.04]|1.04| 34 IV |0.24(/7.00|0.73|31.98| 15.48 | 0.24 | 0.80| 1.33|1.000| 1.05| 1 1.00 | 26.94 493 |1.19| 36.94 | NA |58.11|0.71(0.88|1.00| 1.19| NA [>1.0| Non Liquefiable
18.00 SM 31 [2.03]|1.03| 35 IV |0.24|/7.00|0.69|35.04| 17.04 |0.22 | 0.77| 1.33|1.000{ 1.05| 1 1.00 | 33.16 5.00 [1.20| 44.80 | NA [68.16(0.66|0.83|1.00(1.19| NA | >1.0| Non Liquefiable
19.50 SM 36 [2.03]|1.03| 35 IV |0.24|/7.00|0.65|38.09| 18.59 | 0.21|0.73| 1.33[1.000| 1.05| 1 1.00 | 36.88 5.00 [1.20| 49.25 | NA [71.88(0.64|0.80|1.00(1.19| NA | >1.0| Non Liquefiable
21.00 SM 45 | 2.04|1.04| 33 IV |0.24|/7.00|0.61|41.13| 20.13|0.20| 0.70| 1.33|1.000| 1.05| 1 1.00 | 44.29 488 |1.18| 57.13 | NA |79.29|0.60(0.76|1.00| 1.19| NA [>1.0| Non Liquefiable
22.50 SM 49 | 2.04|1.04| 33 IV |0.24|/7.00|0.57|44.19| 21.69 |0.18| 0.68| 1.33|1.000| 1.05| 1 1.00 | 46.46 488 |1.18| 59.69 | NA |81.46|0.59(0.73|1.00|1.19| NA [>1.0| Non Liquefiable

Note:

Ko
Ky

Values of all Parameters are as per IRC:SP: 114 /1S 1893: 2016
Ck or Cyr (Correction for hammer energy ratio) = ER/60, ER for Rope and pully System = 80 % , Hence Cg = 80/60 = 1.33
Cy or Cyw (Correction for hammer ) = 1.00
Borehole Diameter = 150 mm , Hence Cg or Cgp (Correction for Borehole diameter), = 1.05
Cs or Css (Correction for Standard sampler) = 1.00
Correction for high overburden stress (for effective oberburden pressure>10 T/m2)
Correction for static shear stress is required only for sloping ground
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PROJECT: Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of
North Eastern Railway (Total 1022.00 km)

BRIDGE NO. - 16 BOREHOLE NO. -BH-01
SECTION:CHITAUNI-MADHUBANI
GRAIN SIZE ANALYSIS

E08, : It s 2
e il

L

i | i

2

il

!
gaﬁu mER

MR

s

20

L |

—
an L) {EAVEL
T | R TR | Faci 4 15 M | LT fm—mr—
i L Gravel | Sand Silt Clay
Symbol Depth, m Soil Description C. C.
(%) (%) (%) (%)

X 0.0 0.00 68.00 | 30.00 2.00 10.71 1.79
O 1.5 0.00 67.00 | 31.00 2.00 10.87 1.69
O 3.0 LOOSE MEDIUM DENSE LITE GREY SILTY SAND (SM) 0.00 65.00 | 33.00 2.00 11.83 1.45
O 6.0 0.00 66.00 | 31.00 3.00 13.91 1.74
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PROJECT: Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of

BRIDGE NO. - 16
SECTION:CHITAUNI-MADHUBANI

North Eastern Railway (Total 1022.00 km)
BOREHOLE NO. -BH-01

GRAIN SIZE ANALYSIS

—7 5

E—*ﬁ

. L Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description Cu C.
(%) (%) (%) (%)
X 9.0 0.00 66.00 | 32.00 2.00 11.53 1.53
O 12.0 LOOSE MEDIUM DENSE LITE GREY SILTY SAND (SM) 0.00 68.00 | 31.00 1.00 11.11 1.72
O 15.0 0.00 65.00 [ 33.00 2.00 11.82 1.45
O 16.5 MEDIUM DENSE TO VERY DENSE DARK GREY POORLY GRADED SAND (SP) 0.00 97.00 3.00 0.00 3.65 0.77
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PROJECT: Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of

BRIDGE NO. - 16
SECTION:CHITAUNI-MADHUBANI

North Eastern Railway (Total 1022.00 km)
BOREHOLE NO. -BH-01

GRAIN SIZE ANALYSIS
w i l- w (]

s

| il

e ]

Gl

S| HER

|

2o f

!
L Ly
an e AT {EATEL
T | WEEIW | CRIER TR [ ETHIT (1 [ TR
. L Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description Cu C.
(%) (%) (%) (%)

X 18.0 0.00 96.00 | 4.00 0.00 3.80 0.77
O 21.0 0.00 97.00 3.00 0.00 3.51 0.78
O 24.0 MEDIUM DENSE TO VERY DENSE DARK GREY POORLY GRADED SAND (SP) 0.00 96.00 2.00 0.00 3.51 0.78
0 27.0 0.00 97.00 3.00 0.00 3.65 0.77




_Z N4

architects engineers & consultants vt

It

PROJECT: Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of

BRIDGE NO. - 16

North Eastern Railway (Total 1022.00 km)

SECTION:CHITAUNI-MADHUBANI

BOREHOLE NO. -BH-01

GRAIN SIZE ANALYSIS
el . ; L]
i
e
TRl
ol
53&1
AR |
2o f
!
L
e e | EED {TEATEL
el L (1T [ TR T VR | CoARE |
- . L Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description Cu C.
(%) (%) (%) (%)
X 30.0 0.00 96.00 | 4.00 0.00 3.58 0.77
O 33.0 0.00 97.00 3.00 0.00 3.65 0.77
O 36.0 MEDIUM DENSE TO VERY DENSE DARK GREY POORLY GRADED SAND (SP) 0.00 96.00 2.00 0.00 3.88 0.76
0 39.0 0.00 97.00 3.00 0.00 3.85 0.77
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PROJECT: Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of

BRIDGE NO. - 16
SECTION:CHITAUNI-MADHUBANI

North Eastern Railway (Total 1022.00 km)
BOREHOLE NO.-BH-02

GRAIN SIZE ANALYSIS

IFLL.TY -1
ki 2 i
Ty i #;
- /
gﬂll ar
- 7
/i
§ e aii

Symbol Depth, m

. . Gravel | Sand Silt Clay
Soil Description Cu C.
(%) (%) (%) (%)

0.0

1.5

3.0

< (O|0|x

6.0

0.00 | 45.00 [ 51.00 | 4.00 | 12.66 | 1.16

0.00 | 36.00 [ 61.00 | 3.00 | 10.72 | 1.38

LOOSE MEDIUM DENSE LITE BROWN SANDY SILT (ML) 0.00 35.00 | 61.00 2.00 10.56 1.40

0.00 | 34.00 [ 63.00 | 3.00 | 10.41 1.42
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PROJECT: Final location survey for

BRIDGE NO. - 16
SECTION:CHITAUNI-MADHUBANI

New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of
North Eastern Railway (Total 1022.00 km)

BOREHOLE NO.-BH-02

GRAIN SIZE ANALYSIS

:

TR | WETHIM | CORes FiEi [ SETHITRR [ERERT T VIR | COAER

Symbol Depth, m

. L Gravel | Sand Silt Clay
Soil Description C C.
(%) (%) (%) (%)

9.0

12.0

15.0

< |O10|x

18.0

0.00 | 68.00 [ 30.00 | 2.00 | 10.97 | 1.74

0.00 | 67.00 [ 32.00 | 1.00 | 11.56 | 1.59

MEDIUM DENSE TO VERY DENSE LITE GREY SILTY SAND (SM) 0.00 66.00 | 32.00 2.00 11.68 1.51

0.00 | 65.00 | 34.00 | 1.00 | 10.88 | 1.36
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PROJECT: Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of
North Eastern Railway (Total 1022.00 km)

BRIDGE NO. - 16 BOREHOLE NO.-BH-02
SECTION:CHITAUNI-MADHUBANI

GRAIN SIZE ANALYSIS
1808 L W o H
v -"f
p
r
i | i
-l"llr'llﬂ 1T
TR .f
fa’
(]
{
= HEs
- /

FLTIE 'If

2o J'F

L e— ’ i

i _"_'_.--41 |
SARTF {EAVET
ity TR THTT TARATEE IS R THTTE VI [HEETI
. L Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description ) ) ) %) Cu C.

X 21.0 0.00 62.00 | 36.00 2.00 12.26 1.31
O 24.0 0.00 64.00 [ 35.00 1.00 12.09 1.39
o >7.0 MEDIUM DENSE TO VERY DENSE LITE GREY SILTY SAND (SM) 0.00 65.00 | 33.00 2.00 11.98 1.44
0 30.0 0.00 97.00 3.00 0.00 3.65 0.77
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PROJECT: Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of
North Eastern Railway (Total 1022.00 km)

BRIDGE NO. - 16 BOREHOLE NO.-BH-02

SECTION:CHITAUNI-MADHUBANI
GRAIN SIZE ANALYSIS

UELL o I’ & - As N ]
]
sl el 2
b
e
%nu.-
s snf
e
T
A L8] — -H
i o e THATL
OEE | SEEIN | G TIHE [ TR [EREE | O | Ak |
. L Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description Cu C.
(%) (%) (%) (%)
X 33.0 0.00 96.00 4.00 0.00 3.58 0.77
®) 36.0 DENSE TO VERY DENSE DARK GREY POORLY GRADED SAND (SP) 0.00 97.00 3.00 0.00 3.58 0.77
O 39.0 0.00 96.00 4.00 0.00 3.45 0.78
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COMPUTATION OF WEIGHTED MEAN DIAMETER OF PARTICLES AND SILT FACTOR

Project: Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of North Eastern Railway (Total 1022.00 km)

BRIDGE NO.-16 BOREHOLE NO-BH-01 Section : CHITAUNI-MADHUBANI
Depth (m) Percentage Retained Mean Particle Size (mm) Sandy Strata Clayey Soil
% Eon_ 9
)] ~ [*] \» 3
[] < QL us &Y £
g s ,;", 2 '% E c DL Q: 0
= — - (] - .9
S g fg ° ° o o § E % EX 150 |20
z 9 E || e| e ||| | o £ g8 _Pug<E 5
9 0 D ¢ N - ° o o o g |[eco2loBEloo 8
|2 . 0 0 0 0 o | = | & | # o | o | v | v [0 [§yEDeSIOT H
0| G £ LR K - - - - 0 o 0 N o ~ N | e |uel|8op08E &
Z| 5 ¢ 0 o S T - - - T I - O S < o | ~ | 8 | ¥ | 8 |SE[zE0s e -
ol o0 | & 2 00 @ | 6 | ¢ | & | | 6|6 | 6| ¥ “ c | 6| 6| 6| e |ET|AETRRESQE| '(7,
1 000 | 100 SILTY SAND SM | 00 | 00 | 00 | 40 | 400 | 240 | 320 | 000 | 000 | 000 | 285 | 1240 | 306 | 1200 | 0.192 | 0774
2 150 | 1.95 SILTY SAND SM | 00 | 00 | 00 | 30 | 420 | 20| 330 | 000 | 000 | 000 | 244 | 1271 | 281 | 1238 | 0189 | 0765
3 600 | 645 SILTY SAND M| 00 | 00 | 10 | 60 | 350 | 240 | 30 | 000 | 000 | 190 | 428 | 1059 | 306 | 1275 | 0211 | 0.808
|| BHO1
4 1200 | 1245 SILTY SAND sMo| 00 | 00 | 00 | 70 | 360 | 250 | 320 | 000 | 000 | 000 | 499 | 1089 | 349 | 1200 | 0203 | 0792
y 1650 | 1695 POOREI\SSADED e | 00 | 0o | oo | 300 50| 60| 30 | 000 | o000 | 000|238 | 1543 | 204 | 0113 | 0300 | 10
5 1800 | 1845 POOR;I\,?SADED SP | 00 | 00 | 10 | 310 | 500 | 140 | 40 | 000 | 000 | 190 | 2209 | 1543 | 179 | 0.150 | 0.410 | 1.128
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COMPUTATION OF WEIGHTED MEAN DIAMETER OF PARTICLES AND SILT FACTOR

Project: Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of North Eastern Railway (Total 1022.00 km)

BRIDGE NO.-16 BOREHOLE NO-BH-02 Section : CHITAUNI TO MADHUBANI
Depth (m) Percentage Retained Mean Particle Size (mm) Sandy Strata Clayey Soil
F AR T
'2 0 SleE|, % 20 ug; £a
5 c a oL 2815 o GLiXus+po
5 2 o 0 'g £ H 3 ]
2 < 3 ) ° o a e 5 o Ex|£5(2%
g E |9 | @ || Y| 6|35 | o E | gN |0 <L 5
2 T ] < [ - o 0 0 0 [ g |0 20— 9
|2 £ 8 | ol e | e | o | 2] 8¢ e [ o | o | 0 [T |ay (08|88 g
il £ 53 8 - - ® ® 0 o 0 N o N N e jws 890 EC Y
z o S 0 e 0 o o o o N © N - o N ) 9t | 29 |06g|0g .
= 0 I 0 0 5 ] <] @ o < - ° © < ) N ] - -] 0 Es |58 |58 ]
0| o L [ o0 a2 ") < o - o -] o < © - [°) o [°) -] ST |08 |qE|qs L 7
1 0.00 1.00 SANDY SILT ML 0.0 0.0 0.0 2.0 280 | 150 | 550 0.00 0.00 000 | 143 | 847 | 191 | 2.083 | 0.139 | 0.655
2 3.00 3.45 SANDY SILT ML 0.0 0.0 0.0 3.0 20 | 120 | 640 0.00 0.00 000 | 214 | 635 | 153 | 2400 | 0.124 | 0.620
3 6.00 6.45 SILTY SAND SM 00 0.0 1.0 6.0 360 | 240 | 340 0.00 0.00 190 | 428 | 1059 | 3.06 | 1275 | 0211 | 0.808
|| BH-02
4 12.00 1245 SILTY SAND SM 00 0.0 0.0 8.0 36.0 | 230 | 330 0.00 0.00 000 | 570 | 10.89 | 293 | 1238 | 0.208 | 0.802
4 15.00 15.45 SILTY SAND SM 0.0 0.0 0.0 7.0 370 | 220 | 340 0.00 0.00 000 | 499 | 1119 | 281 | 1275 | 0203 | 0.792
5 18.00 18.45 SILTY SAND SM 0.0 0.0 0.0 6.0 380 | 210 | 350 0.00 0.00 000 | 428 | 1150 | 268 | 1.313 | 0.198 | 0.782




NORTH EASTERN RAILWAY

FINAL LOCATION SURVEY FOR NEW B.G RAILWAY LINE
PROJECTS (770.00 KM.) AND FINAL LOCATION SURVEY
FOR CONSTRUCTION OF DOUBLING/THIRD LINE/ 3RD &

4TH LINE (252.00 KM.) OF NORTH EASTERN RAILWAY

(TOTAL 1022.00 KM)

SECTION: CHITAUNI-MADHUBANI

Chainage

Br. No

Type of
Crossing

Type of
Bridge

Borehole
No.

Easting (m)

Northing (m)

Reduced
Level (m)

12375.000

19

WATERWAY

MINOR

BH-01

201068

2998073

110.70

SUBMITTED BY:

7 1N/

aarvee associates

architects engineers & consultants pvt. ltd.




BOREHOLE PROFILE

SECTION: CHITAUNI - MADHUBANI
BRIDGE NO.- 19

BOREHOLE NO.: BH- 01
_ N—Value

Bore Hole Terminated at : 10.45M.

LEGENDS

| [&] | sty sand (sm)

Poorly Graded Sand (SP)

Ground Water Table

’ Project: FINAL LOCATION SURVEY FOR NEW B.G RAILWAY LINE PROJECTS (770.00 KM.)
/ AND FINAL LOCATION SURVEY FOR CONSTRUCTION OF DOUBLING/THIRD LINE/ 3RD & 4TH
’ LINE (252.00 KM.) OF NORTH EASTERN RAILWAY (TOTAL 1022.00 KM)

ol




- =
BOREHOLE NO PHESTTER - RUEE | g aarvee associates
BOREHOLE NO. BH- 01 '
GWT: 230 m |DATE COMPLETED : 23/01/2025 | mmoe, architects engineers & consultants pvi. ltal.
CONSOLIDATED LOGS INCLUDING LABORATORY TEST RESULTS OF SOIL
FIELD TEST RESULTS LABORATORY TEST RESULTS
Chemical Analysis Result
SHEAR STRENGTH | CONSOLIDATION
SPT TEST RESULTS ) uEJ GRAIN SIZE ANALYSIS CHARACTERISTICS |CHARACTERISTICS |5 01 SAMPLE e
- 1%}
! 2 z °
3 & £ 8 _ <
o |5 ¢ | g 2 : 5 . - R
[} = 2 z m .
£ |8 | 5 |82 s | 2| 5| B 3 g Slelels|¢ 5+ | & 8
5 o = z o 2 = 3 2 ] w 5] = £ ] 2 E = & = z NEo g 3
= i} = 4 w i} 2 e k] = oz S g = =} 2 z =} s a kS e k-l
=z = & il = = g = 8 o o == =y © = z c o z e = c £
s du 2 g | g 5 8 5 © ok 2z | & = s s[5/l | =8]8 : £ < s | 3
3 = [} © w = ) = € g o EOo Fo | £ . . = 3 E z 2 u g 5 [} o 8 3 = | R £ €
2 Z5 w w s = @ £ w w 3 o s | o 2 = g = o [} = i} S T fa s & 8 5 | o ;
173 T (4 ) ) T w =4 =) =1 Q So 4 ) < 3 < o =4 =4 a =1 =4 7] o o S 5 o 4 £ a £
S Eu 2 a o = o i} 2 2 =} Ba wo > a > 35 1% 1 X @ w s} = 2 o g 2| 8 g 2
T - & ; : E - i3 s2 8| 2 | 5| s || s |2|3|&|¢e|&|8|3| 5| 2 5 2|z 2| s
[n] ox = ) Y o = u = = | ) 05 £S | & S Z o 3 [ o o o = w [ @ S £ S T |5|3|% = z
-0.50 0.5 DS 1 0.00 0.50 DS - - - d | - 0 75 24 1 NON-PLASTIC - - - - - 7.31(0.01| NIL| - - -
|
1.0 SPT 1 0.50 0.95 6 30 6 i i | MEDIUM DENSE, LITE - 0 72 26 2 NON-PLASTIC - - - 2.54 - - - - 7.36|0.02| NIL | - - -
. GREY,SILTY SAND (SM)
2.0 SPT 2 1.50 1.95 8 30 8 12 - - - - - - - - - - - - - - - - - 7.40(0.03| NIL| - - -
-3.00 3.0 DS 1 2.50 2.80 UDS SLIPPED - - - - - - - - - - - - — — — — - - - - - - -
4.0 SPT 3 L 3.00 3.45 11 30 1M 16 - 0 96 4 0 NON-PLASTIC - - - 2.56 - - - - - - - - — -
5.0 SPT 4 £ 450 | 4.95 14 30 14 17 - - - - - - - - - - - - - - - - - [ (R R - - -
3
[
-6.00 6.0 DS 2 5.50 5.80 UDS SLIPPED - - - - - - — - - - - - - - - - - - - - - - -
MEDIUM DENSE, LITE
7.0 SPT 5 6.00 6.45 17 30 17 18 GREY,POORLY GRADED - 0 97 3 0 NON-PLASTIC - - 2.55 - - - - - - - - - -
SAND (SP)
8.0 SPT 6 7.50 | 7.95 19 30 19 18 - - - - - - - - - - - - - - - - - R [P [ - -
-9.00 9.0 DS 3 8.50 8.80 UDS SLIPPED - - - - - - - - - - - - - - - - - - - - - - -
10.0 SPT 7 8.00 9.45 24 30 24 21 - 0 96 4 0 NON-PLASTIC - - - 2.60 - - - - - - - - - -
11.0 SPT 8 10.00 | 10.45 26 30 26 21 - - - - - - | - | - - - - - - - - - - R [P [ - -

[CLASSIFICATION OF SOIL_AS PERIS : 1498

[ABBREVIATION USED :

S = DISTURBED SAMPLE , SPT = STANDARD PENETRATION TEST. UDS = UNDISTURBED SAMPLE, DST =DIRECT SHEAR TEST,
UU : UNCONSOLIDATED UNDRAINED TRIAXIAL TEST

UC : UNCONFINED COMPRESSION TEST
* UCS BASED ON POINT LOAD TEST

Project: Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of
North Eastern Railway (Total 1022.00 km)

SECTION: CHITAUNI-MADHUBANI
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CALCULATIONS FOR CORRECTED SPT (N) VALUES
Project: Final location survey for New B.G Railway line projects (770.00 km.) and Final location
survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of North Eastern Railway
(Total 1022.00 km)

BOREHOLE NO. BH- 01
WATER TABLE :-2.30 m

OEPTHOF | 1o oroqy | OBsERvEDSeT || CORMECTEDSPTAN | FNAL ComAEcTED vLUE
OVERBURDEN) CORRECTION (N")
0.50 Non Plastic 6 11 11
1.50 Non Plastic 8 12 12
3.00 Non Plastic 11 17 16
4.50 Non Plastic 14 19 17
6.00 Non Plastic 17 21 18
7.50 Non Plastic 19 22 18
9.00 Non Plastic 24 26 21
10.00 Non Plastic 26 27 21

* SPT value restricted to 300

SPT BLOWS PER 30 CM PENETRATION
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28

0.0 | T
J‘ —O— Observed SPT

X —— Corrected SPT

2.0

4.0 \;
6.0 \— A

DEPTH BELOW GROUND LEVEL(m)

8.0

10.0 \ \\

12.0
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Typical Computation of Liguefaction Potential as per IRC:SP: 114 /IS: 1893

Project:Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of North Eastern Railway (Total 1022.00 km)

BRIDGE NO: 19
BOREHOLE NO. BH-01 SECTION: CHITAUNI-MADHUBANI Water table assumed for Calculation: 0.00 m
£
2|l |g|3
El=| =] £ | &
s|E|lg| s | 3
o < = | 2 s = —
o £ S| 9| & 2 s |
€ = ® | v | E ] = n °
£ 2 2 > ] 2 ] 2 5 e 3 T
- 22l - < | E| 8| 2| 3 |2 = Q
3 S22 |el8lel:|s5|C%|¢ Z 5
w g El§| 8|S |N|S|E[S|EB|F | 3 e
3 s o | S| |5 |e|B|e|35|2| 3 |¢ = |a| 8 s <
S b - s | $| € |s|2|=|3| & 5 = @ a 1 o | Q 2
[ > @ 1< c s o 3 [ < [ & T I o 4 0 = N ° @
Qo 5 S - ° o 1<l = o ° = o o o (&) o o [ > S
< 5 o £ o Q o | 2 @ o E] ) = = 5 = - o 8 L 2 2
2 g 212l e85 |E|E || |8 |:|u|z|n|e|al|& z |E|3 5 & |3 g
a = o lalalic |d|ld|ld|lale|lE |F|lS|lS|lcloleld % s |la| 2 [§| & .|L[F|2[8|8 o
0.50 SM 6 172 072 | 28 IV [0.24(7.00|1.00| 0.86 | 0.36 |0.37(1.70(1.33|1.000{1.05(0.75| 1.00 | 10.68 456 |1.14| 16.72 (0.18|21.54|0.89(1.00(1.00|1.19|0.21|0.57 Liquefiable
1.50 SM 8 1721 072 | 28 IV [0.24(7.00|0.99| 2.58 | 1.08 |0.37(1.70(1.33|1.000(1.05(0.75| 1.00 | 14.24 456 (1.14| 20.77 |0.23|29.55|0.85|1.00|1.00(1.19(0.27|0.73 Liquefiable
3.00 SP 1 2.01 | 1.01 4 IV [0.24(7.00|0.98| 5.16 | 2.16 |0.36(1.70( 1.33|1.000{ 1.05(0.85| 1.00 | 22.20 0.00 | 1.00| 22.20 |0.24(47.44(0.76(1.00/1.00(1.19|0.29| 0.80 Liquefiable
4.50 SP 14 | 2.01| 1.01 4 IV [0.24(7.00|0.97| 8.18 | 3.68 |0.34(1.65|1.33|1.000(1.05(0.95| 1.00 | 30.64 0.00 | 1.00| 30.64 | NA |65.64|0.67(1.00(1.00[1.19| NA [>1.0[ Non Liquefiable
6.00 SP 17 | 2.02( 1.02 3 IV [0.24(7.00|0.95|11.19| 5.19 |0.32(1.39(1.33|1.000{1.05[0.95| 1.00 | 31.31 0.00 |1.00| 31.31 NA |66.31(0.67[1.00(1.00(1.19| NA |>1.0| Non Liquefiable
7.50 SP 19 | 2.02| 1.02 3 IV [0.24(7.00]|0.94|14.22| 6.72 |0.31(1.22|1.33|1.000(1.05(0.95( 1.00 | 30.75 0.00 | 1.00| 30.75 | NA |65.75/0.67 1.00[1.00[1.19| NA [>1.0[ Non Liquefiable
9.00 SP 24 | 2.03]( 1.03 4 IV [0.24|7.00]|0.93|17.25| 8.25 [0.30(1.10| 1.33|1.000( 1.05( 1 1.00 | 36.90 0.00 | 1.00| 36.90 | NA |71.90/0.64(1.00(1.00[1.19| NA [>1.0[ Non Liquefiable
10.00 SP 26 | 2.03| 1.03 4 IV [0.24(7.00|0.91|19.28| 9.28 [0.29(1.04|1.33|1.000(1.05| 1 1.00 | 37.69 0.00 | 1.00| 37.69 | NA |72.69/0.64(1.00(1.00(1.19| NA [>1.0[ Non Liquefiable

Note:  Values of all Parameters are as per IRC:SP: 114 /1S 1893: 2016

Cg or Cyr (Correction for hammer energy ratio) = ER/60, ER for Rope and pully System = 80 % , Hence Cg = 80/60 = 1.33
Cy, or Cw (Correction for hammer ) = 1.00

Borehole Diameter = 150 mm , Hence Cg or Cgp (Correction for Borehole diameter), = 1.05

Cs or Css (Correction for Standard sampler) = 1.00

K Correction for high overburden stress (for effective oberburden pressure>10 T/m2)

Ka Correction for static shear stress is required only for sloping ground
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PROJECT: Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of
North Eastern Railway (Total 1022.00 km)

BRIDGE NO. - 19 BOREHOLE NO. - 01
SECTION:CHITAUNI TO MADHUBANI

GRAIN SIZE ANALYSIS
. il Fae Linhe Spismit " - .
i ’
.-"'Jr"‘
l,.lr’
i
/
nan L
e /
/
L - ] f B 1
L
i
- Zs
wa | e T
X o Gravel | Sand Silt Clay T
Symbol | Depth, m Soil Description C, C.
(%) (%) (%) (%)
X 0.0 0.00 75.00 | 24.00 1.00 8.62 1.91
MEDIUM DENSE, LITE GREY,SILTY SAND (SM
®) 0.5 v 3 GREY,S > (SM) 0.00 72.00 | 26.00 2.00 9.79 1.93
O 3.0 0.00 96.00 | 4.00 0.00 3.18 0.79
MEDIUM DENSE, LITE GREY,POORLY GRADED SAND (SP
0 6.0 v s © OORLYG > (SP) 0.00 97.00 3.00 0.00 2.92 0.81
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PROJECT: Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of

BRIDGE NO. - 19

North Eastern Railway (Total 1022.00 km)

SECTION:CHITAUNI TO MADHUBANI

GRAIN SIZE ANALYSIS

BOREHOLE NO. - 01

R 18
e
o
laf f
T ],I’!
G 4
am !
T /
!
S .IIII
fa"
Pl /
[
LT = | L I
. . Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description C. C.
(%) (%) (%) (%)
X 9.0 MEDIUM DENSE, LITE GREY,POORLY GRADED SAND (SP) 0.00 96.00 4.00 0.00 3.34 0.79
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COMPUTATION OF WEIGHTED MEAN DIAMETER OF PARTICLES AND SILT FACTOR

Project: Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of North Eastern Railway (Total 1022.00 km)

BRIDGE NO. 19 BOREHOLE NO- 1 Section : CHITAUNI - MADHUBANI
Depth (m) Percentage Retained Mean Particle Size (mm) Sandy Strata Clayey Soil
= I —E~ "
o Q - -
> o — o + 2
s g | € |58|5% =8¢cE
g 5 o | 2-|82|35s BELNG
S S 5 9 8 d 2 sE |23 |28
2 < Q 1= o o N - [=) 2 = c 2
2 = S < S bt =] =) o £ sE |Oor | <& =
2 a ® < o - i ° ° ° © eZ ot |o= £
. Qo E 7] o ) ) o - - - w 0 © 0 [-% R D0 |D® 3]
S S £ = s - - - - 0 o © ~ N ~ ~ c_. | EX | e |SE b
= S H »© [3) o o o =3 N o ~ - o o © SE =© 3o 3 o
= o <4 ) @ 5 © S =) S < - S © < o ~ @ - = Q =N >S2 |58 =
[ ] C - an (4] o < I - =) S S < o« - S o =] S =% |- |25 |a £ w @
1 0.50 0.95 SILTY SAND SM 0.0 0.0 0.0 7.0 40.0 25.0 28.0 0.00 0.00 0.00 4.99 12.10 3.19 1.050 | 0.213 | 0.813 - - -
2 BH-1 3.00 3.45 POOR;I\SSADED SP 0.0 0.0 0.0 21.0 55.0 20.0 4.0 0.00 0.00 0.00 14.96 16.64 2.55 0.150 | 0.343 | 1.031 - - - -
3 6.00 6.45 POOR;I\SSADED SP 0.0 0.0 0.0 16.0 53.0 28.0 3.0 0.00 0.00 0.00 11.40 16.03 3.57 0.113 | 0.311 0.982 - - - -




NORTH EASTERN RAILWAY

FINAL LOCATION SURVEY FOR NEW B.G RAILWAY LINE
PROJECTS (770.00 KM.) AND FINAL LOCATION SURVEY
FOR CONSTRUCTION OF DOUBLING/THIRD LINE/ 3RD &

4TH LINE (252.00 KM.) OF NORTH EASTERN RAILWAY

(TOTAL 1022.00 KM)

SECTION: CHITAUNI-MADHUBANI

Chainage

Br. No

Type of
Crossing

Type of
Bridge

Borehole
No.

Easting (m)

Northing (m)

Reduced
Level (m)

13390.333

20

WATERWAY

MINOR

BH-01

201767

2997415

108.62

SUBMITTED BY:

7 1N/

aarvee associates

architects engineers & consultants pvt. ltd.




BOREHOLE PROFILE

SECTION: CHITAUNI - MADHUBANI
BRIDGE NO.- 20

BOREHOLE NO.: BH- 01

N—Value
— 6
— 9

Y 250m

2.80m

T L T T T T e LT T
‘*""-"‘"'-"’fa‘i*"’?-' O
—
w

T e R L T T E

<
b
b
I
o

EraAs

Bore Hole Terminated at : 10.45M.

LEGENDS

Sandy Silt (ML)

A silty Sand (SM)

Ground Water Table

’ Project: FINAL LOCATION SURVEY FOR NEW B.G RAILWAY LINE PROJECTS (770.00 KM.)
/ AND FINAL LOCATION SURVEY FOR CONSTRUCTION OF DOUBLING/THIRD LINE/ 3RD & 4TH
’ LINE (252.00 KM.) OF NORTH EASTERN RAILWAY (TOTAL 1022.00 KM)
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