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)

15869.784

27

ROAD

RUB

BH-01

203816

2996081

111.92
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BOREHOLE PROFILE

SECTION: CHITAUNI - MADHUBANI
BRIDGE NO.-27

BOREHOLE NO.: BH- 01
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Bore Hole Terminated at : 10.45M.

LEGENDS

Sandy Silt (ML)

] [ siity sand (sm)

1 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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BRIDGE NO.27 DATE STARTED : 26/01/2025 = = - =
BOREHOLE NO. BH- 01 ?"@7 aarvee assocliates
GWT: 550 m |DATE COMPLETED : 26/01/2025 -‘ architectz engineers & consultants pve. led.
CONSOLIDATED LOGS INCLUDING LABORATORY TEST RESULTS OF SOIL
FIELD TEST RESULTS LABORATORY TEST RESULTS
Chemical Analysis Result
SHEAR STRENGTH | CONSOLIDATION
SPT TEST RESULTS . 4 GRAIN SIZE ANALYSIS B e ——
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[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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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

CALCULATIONS FOR CORRECTED SPT (N) VALUES

(Total 1022.00 km)

BOREHOLE NO. BH- 01
WATER TABLE :-5.50 m

OEPTHOF | 1o oroqy | OBsERvEDSeT || CORMECTEDSPTAN | FNAL ComAEcTED vLUE
OVERBURDEN) CORRECTION (N")
0.50 Non Plastic 7 13 13
1.50 Non Plastic 9 13 13
3.00 Non Plastic 10 12 12
4.50 Non Plastic 13 14 14
6.00 Non Plastic 14 18 17
7.50 Non Plastic 16 19 17
9.00 Non Plastic 20 22 19
10.00 Non Plastic 23 24 20

* SPT value restricted to 300.

SPT BLOWS PER 30 CM PENETRATION
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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: 27
BOREHOLE NO. BH-01 SECTION: CHITAUNI-MADHUBANI Water table assumed for Calculation: 0.00 m
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0.50 SM 7 172 0.72 | 28 IV | 0.24/7.00(1.00| 0.86 | 0.36 |[0.371.70| 1.33|1.000( 1.05| 0.75| 1.00 | 12.46 456 |1.14| 18.75 |0.20|25.54|0.87|1.00(1.00| 1.19| 0.24| 0.64 Liquefiable
1.50 SM 9 172 0.72 | 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 | 16.02 456 |1.14| 22.80 |0.25(33.56(/0.83|1.00(1.00| 1.19| 0.30| 0.82 Liquefiable
3.00 SM 10 | 1.72| 0.72| 28 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 | 20.18 456 |1.14| 27.53 | 0.35|42.90|0.79(1.00| 1.00| 1.19| 0.42| 1.16| Non Liquefiable
4.50 SM 13 | 1.72| 0.72| 28 IV |0.24/7.00(0.97| 7.74 | 3.24 [0.36(1.70| 1.33|1.000( 1.05| 0.95| 1.00 | 29.32 456 | 1.14| 37.93 | NA [63.47(0.68(1.00(1.00( 1.19| NA | >1.0| Non Liquefiable
6.00 SM 14 | 2.03| 1.03| 30 IV | 0.24|/7.00(0.95|10.32| 4.32 [0.36(1.52| 1.33|1.000( 1.05| 0.95| 1.00 | 28.26 471 | 1.15] 37.33 | NA |61.08|0.69|1.00| 1.00| 1.19| NA | >1.0| Non Liquefiable
7.50 SM 16 | 2.03| 1.03| 30 IV |0.24|/7.00(0.94|13.37| 5.87 [0.34|1.31| 1.33|1.000( 1.05| 0.95| 1.00 | 27.72 471 | 1.15| 36.70 | NA [59.86(0.70( 1.00( 1.00| 1.19| NA | >1.0| Non Liquefiable
9.00 SM 20 [2.04|1.04| 32 IV | 0.24|7.00(0.93|16.41| 7.41 [0.32|1.16| 1.33|1.000( 1.05| 1 1.00 | 32.45 483 | 1.17| 42.82 | NA |67.45|0.66|1.00(1.00|1.19| NA | >1.0| Non Liquefiable
10.00 SM 23 [ 2.04|1.04| 32 IV |0.24|7.00(0.91|18.45| 8.45 [0.31|1.09| 1.33|1.000( 1.05| 1 1.00 | 34.94 4.83 | 1.17| 45.75 | NA [69.94(0.65(1.00(1.00(1.19| NA | >1.0| Non Liquefiable

Note:  Values of all Parameters are as per IRC:SP: 114 /IS 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 Cyyy (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

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

Ko 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. - 27 BOREHOLE NO. - 01
SECTION:CHITAUNI TO MADHUBANI
GRAIN SIZE ANALYSIS
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Gravel | Sand Silt Clay

Symbol Depth, m Soil Description C. C.
(%) (%) (%) (%)
X 0.0 LITE BROWN,SANDY SILT (ML) 0.00 45.00 | 50.00 5.00 14.30 1.22
O 2.5 0.00 72.00 | 27.00 1.00 9.09 1.88
a 6.0 MEDIUM DENSE, LITE GREY,SILTY SAND (SM) 0.00 70.00 | 28.00 2.00 10.44 2.00
O 9.0 0.00 68.00 [ 31.00 1.00 10.55 1.56
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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. - 27
SECTION:CHITAUNI TO MADHUBANI
TRIAXIAL & DIRECT SHEAR GRAPH
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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. -27 BOREHOLE NO-_1 Section : CHITAUNI - MADHUBANI
Depth (m) Percentage Retained Mean Particle Size (mm) Sandy Strata Clayey Soil
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1 0.00 0.50 SANDY SILT ML 0.0 0.0 0.0 3.0 25.0 17.0 55.0 0.00 0.00 0.00 2.14 7.56 217 2.063 | 0.139 | 0.657 - - - -
2 | BH-1 2.50 2.80 SILTY SAND SM 0.0 0.0 0.0 6.0 44.0 22.0 28.0 0.00 0.00 0.00 4.28 13.31 2.81 1.050 | 0.214 | 0.815 - - - -
3 6.00 6.45 SILTY SAND SM 0.0 0.0 0.0 7.0 41.0 22.0 30.0 0.00 0.00 0.00 4.99 12.40 2.81 1.125 | 0.213 | 0.813 - - - -




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)

17791.905

30

ROAD

RUB

BH-01

205365

2994945

108.56
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BOREHOLE PROFILE

SECTION: CHITAUNI - MADHUBANI
IR BRIDGE NO.- BR-30

BOREHOLE NO.: BH- 01
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Bore Hole Terminated at : 10.45M.

LEGENDS

Silty Sand (SM)
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T
EE R

! Ground Water Table

71N

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.30 DATE STARTED : 27/01/2025 = - = =
BOREHOLE NO. BH- 01 h- W aarvee assocliates
GWT: 3.00 m |pDATE COMPLETED : 27/01/2025 - S, architectz enginears & consultants pvt. ltd.
CONSOLIDATED LOGS INCLUDING LABORATORY TEST RESULTS OF SOIL
FIELD TEST RESULTS LABORATORY TEST RESULTS
Chemical Analysis Result
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-0.50 05 DS 1 0.00 | 050 DS - - - =3 - 0 68 31 1 NON-PLASTIC - - - - - 7.58|0.02| NIL| - | - -
.
1.0 SPT 1 050 | 095 4 30 4 7 kE | - - - - - - - - - - - - 7.65(0.02| NIL| — -
", .
rl b
2.0 SPT 2 150 | 1.95 7 30 7 10 k[ - - - - - - - - - - - - - - - - 772|001 NIL| - | - -
=| |4
-3.00 3.0 up 1 250 | 2.80 - . - 0 66 32 2 NON-PLASTIC 164 | — - — | 254 | - 0 29 - [ R R
by
s
40 | spT 3 Y| 500 | 345 8 30 8 2 I3 3 - | - - - - - [ - O R - - - - -] -] - -
= = .k
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5.0 SPT 4 E 450 | 4.95 10 30 10 14 f=] |- Loose To MEDIUM DENSE, | - - - - - - - - - - - - - - - - - -] -~ - -
8 Z| =] UTE GREY, SILTY SAND (M)
6.00 6.0 DS 2 550 | 5.80 UDS SLIPPED o I - - - - - - - - - - - - - - - - J I R - -
&l
7.0 SPT 5 6.00 | 6.45 12 30 12 15 5] ]] - 0 64 35 1 NON-PLASTIC - - 256 | - - - - I -
il -
8.0 SPT 6 750 | 7.95 14 30 14 LG =3 I k- - - - - - - - - - - - - - - - - [ I A I -
] -
-9.00 9.0 DS 3 850 | 8.80 UDS SLIPPED - P - - - - - - - - - - - - - - - - JE IR N - -
10.0 SPT 7 9.00 | 945 18 30 18 18 I ) - 0 62 36 2 NON-PLASTIC - - - | 255 | - - - - I -
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[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 :-3.00 m

OEPTHOF | ooy, [osseRveDSer | CORTECTED SPT(N) | FNAL CommeCTED ViLLE
OVERBURDEN) CORRECTION (N")
0.50 Non Plastic 4 7 7
1.50 Non Plastic 7 10 10
3.00 Non Plastic 8 12 12
4.50 Non Plastic 10 14 14
6.00 Non Plastic 12 16 15
7.50 Non Plastic 14 17 16
9.00 Non Plastic 18 20 18
10.00 Non Plastic 19 20 18

* SPT value restricted to 300.

SPT BLOWS PER 30 CM PENETRATION
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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: 30
BOREHOLE NO. BH-01 SECTION: CHITAUNI-MADHUBANI Water table assumed for Calculation: 0.00 m
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0.50 SM 4 1.60| 0.60 | 32 IV | 0.24|7.00(1.00| 0.80 | 0.30 [0.41(1.70| 1.33|1.000( 1.05| 0.75| 1.00 712 483 |1.17| 13.17 |0.14[15.20(0.92| 1.00{1.00| 1.19| 0.17| 0.41 Liquefiable
1.50 SM 7 1.60| 0.60 | 32 IV |0.24/7.00(0.99| 2.40 | 0.90 |[0.41(1.70| 1.33|1.000( 1.05| 0.75| 1.00 | 12.46 483 |1.17| 19.42 |0.21|25.54|/0.87|1.00(1.00| 1.19| 0.25| 0.60 Liquefiable
3.00 SM 8 1.64| 0.64 | 34 IV | 0.24/7.00(0.98| 480 | 1.80 |[0.41(1.70| 1.33|1.000( 1.05| 0.85| 1.00 | 16.14 493 |1.19| 24.11 |0.28(33.82(0.83|1.00(1.00| 1.19| 0.33| 0.81 Liquefiable
4.50 SM 10 | 1.64| 064 | 34 IV |0.24/7.00(0.97| 7.26 | 2.76 |[0.40|1.70| 1.33|1.000( 1.05| 0.95| 1.00 | 22.55 493 | 1.19| 31.73 | NA [48.25(/0.76(1.00( 1.00| 1.19| NA | >1.0| Non Liquefiable
6.00 SM 12 | 2.03| 1.03| 36 IV | 0.24/7.00(0.95| 9.72 | 3.72 [0.39( 1.64| 1.33|1.000( 1.05| 0.95| 1.00 | 26.10 5.00 [1.20| 36.32 | NA [56.23(0.72|1.00| 1.00| 1.19| NA | >1.0| Non Liquefiable
7.50 SM 14 | 2.03| 1.03| 36 IV |0.24|7.00(0.94|12.77| 5.27 |[0.36(1.38| 1.33|1.000( 1.05| 0.95| 1.00 | 25.60 5.00 |1.20| 35.72 | NA |55.09|0.72|1.00| 1.00| 1.19| NA | >1.0| Non Liquefiable
9.00 SM 18 | 2.04| 1.04| 38 IV | 0.24|7.00(0.93|15.81| 6.81 [0.34|1.21| 1.33|1.000( 1.05| 1 1.00 | 30.46 5.00 [1.20| 41.55 | NA [65.46(0.67|1.00|1.00(1.19| NA | >1.0| Non Liquefiable
10.00 SM 19 | 2.04| 1.04| 38 IV |0.24|7.00(0.91|17.85| 7.85 [0.32|1.13| 1.33|1.000( 1.05| 1 1.00 | 29.95 5.00 |1.20| 40.94 | NA |64.88|0.68|1.00|1.00|1.19| NA | >1.0| Non Liquefiable

Note:  Values of all Parameters are as per IRC:SP: 114 /IS 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 Cyyy (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

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

Ko 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. - 30 (RUB) BOREHOLE NO. - 01
SECTION:CHITAUNI TO MADHUBANI

GRAIN SIZE ANALYSIS
T sn m_]w | W - n_ =

] + AR

EF L

T

e

gu.u.'
HLIE|
£ "",
4
HLIEL i
.l"‘l
(ERLD
me=_ il el
) Lo Gravel Sand Silt Clay
Symbol | Depth, m Soil Description C. C.
(%) (%) (%) (%)

X 0.0 0.00 | 68.00 | 31.00 [ 1.00 10.14 1.62
®) 2.5 0.00 | 66.00 [ 32.00 | 2.00 12.75 1.63
O 6.0 LOOSE TO MEDIUM DENSE, LITE GREY, SILTY SAND (SM) 0.00 64.00 | 35.00 1.00 11.52 1.25
0 9.0 0.00 | 62.00 [ 36.00 | 2.00 13.22 1.21
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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. BR-30 BOREHOLE NO- BH 01 Section : CHITAUNI - MADHUBANI
Depth (m) Percentage Retained Mean Particle Size (mm) Sandy Strata Clayey Soil
= B n = nwo
; JERE
@ (3 - 2 0w =
5 : 5 lz. (883 5EeTE
. = o ") - = (= =
S c g o o o 8 e 5 3 |Es|5.|2¢8
2 = = * = < S =) o £ st O | L 5
2 - ® < o - S ° ° ° < 2T | o8| o= )
. E £ ] (] e e e = - = 0 1 w © e Sy |28 |9% 8
-] S 3 c 8 S8 = = = = 0 o 0 L «§ ~ ~ < wX |82 |8 £ £
4 b H s [s) o o o o N @ ~ - o o~ © o - © o @ 3 @ -
= s 2 o o 5 ) S @ S < = S @ < @ ~ @ = S ° 2~ 5252 =
@ 1] [ - an 2] 0 < o~ -~ S S =) < ) -~ S o S S = - |<E [ E w B
1 0.00 0.50 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 | BHO1 2.50 2.80 SILTY SAND SM 0.0 0.0 0.0 7.0 39.0 20.0 34.0 0.00 0.00 0.00 4.99 11.80 2.55 1.275 | 0.206 | 0.799 - - - -
3 6.00 6.45 0.0 0.0 0.0 9.0 38.0 17.0 36.0 0.00 0.00 0.00 6.41 11.50 217 1.350 | 0.214 | 0.815 - - - -
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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. -30 (RUB) BOREHOLE NO. -BH 1

SECTION:CHITAUNI TO MADHUBANI

DIRECT SHEAR GRAPH
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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)

19079.729

32

ROAD

RUB

BH-01

206401

2994184

107.62

SUBMITTED BY:

711N/

aarvee associates

architects engineers & consultants pvt. Itd.




BOREHOLE PROFILE

SECTION: CHITAUNI - MADHUBANI
IR BRIDGE NO.- BR-32

BOREHOLE NO.: BH- 01

4.50m |

Bore Hole Terminated at : 10.45M.

LEGENDS

(%] | silty Sand (sm)

e
3

Poorly Graded Sand (SP)

1 Ground Water Table

iV

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.32 DATE STARTED : 28/01/2025 = = - =
BOREHOLE NO. BH- 01 ‘_ h@? aarvee associates
GWT: 210 m |pATE COMPLETED : 28/01/2025 - T architectz engineers & consultants pve. led.
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 |CHARACTERISTIOS | SO SAIPLE TR SAVPLE
- 2 z 5
3 & £ 8 _ <
g g 5 £ 2 6 | = S 8 _
g | 2 | 2 z 3 2 gl & |8 z 5
= o = = = @ . £ z @ ] 2 (s)
5 o = z o 2 = 3 2 @ w % — S ] 2 H = & z 2 NEo g H
= i} = 4 w i} 2 e k] = oz S g = =} 2 z =} s a kS e k-l
=z = & il = = g = 8 o w == =y © = z c o z e = c £
= Yy z b 3 E ] 8 5 2 ok 2% | 2 = s | S| 5Bl | 3|88 - M < s )
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
g i i g H G & 3 g S s s &S g2 | 2| 2 by < 3 s | s|3|&| g | & |& |83 £ 2 5 sl s < s
[n] ox = ) =] o = u = = ) 05 £S5 | 6 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 - - - - 0 72 26 2 NON-PLASTIC - - - - - 7.22{0.03[ NIL | - - -
1.0 SPT 1 0.50 0.95 4 30 4 7 = - 0 68 31 1 NON-PLASTIC - - - 2.54 - - - - 7.28(0.03| NIL| — - -
LOOSE TO MEDIUM DENSE,
2.0 SPT 2 150 | 1.95 8 30 8 12 = LITE GREY,SILTY SAND (SM) | = - - - - - - - - - - - - - - - 7.36]0.02| NIL | - - -
v :
-3.00 3.0 Ds 1 = 2.50 2.80 UDS SLIPPED 3 - - - - - - - - - - - - - - - - - - - - - -
4.0 SPT 3 3.00 3.45 10 30 10 15 - 0 65 33 2 NON-PLASTIC - - - 2.56 - - - - - - - - - —
5.0 SPT 4 | & 450 | 4.95 13 30 13 16 - - - - - - - - - - - - - - - - [N QR [ - -
N
-6.00 6.0 Ds 2 5.50 5.80 UDS SLIPPED - - - - - - - - - - - — — - - - | = = = - -
7.0 SPT 5 6.00 6.45 14 30 14 16 - 0 96 4 0 NON-PLASTIC - - 2.55 - - - - - - - - - -
MEDIUM DENSE, LITE GREY,
8.0 SPT 6 7.50 | 7.95 16 30 16 17 POORLY GRADED SAND (SP) | _. - - - - - — - - — - - - - - — [ (R I - -
-9.00 9.0 Ds 3 8.50 8.80 UDS SLIPPED - - - - - - - - - - - - - - - - [ R S - -
10.0 SPT 7 9.00 9.45 19 30 19 18 - 0 97 3 0 NON-PLASTIC - - - 2.56 - - - - - - - - - -
11.0 SPT 8 10.00 | 10.45 23 30 23 19 - - - - - - | - | - - - - - - - - - - - -] - - -
ICLASSIFICATION OF SOIL_AS PERIS : 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 (252.00 km.) of
[ABBREVIATION USED : North Eastern Railway (Total 1022.00 km)
S = 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- 01
WATER TABLE:-2.10m

CORRECTED SPT (N' FINAL CORRECTED VALUE

Dg:“;;_? TYPE OF SOIL OB,S’NE,SXEBES PT VALUE (FOR ) AFTER DILATANCY

OVERBURDEN) CORRECTION (N")
0.50 Non Plastic 4 7 7
1.50 Non Plastic 8 12 12
3.00 Non Plastic 10 15 15
4.50 Non Plastic 13 17 16
6.00 Non Plastic 14 17 16
7.50 Non Plastic 16 18 17
9.00 Non Plastic 19 21 18
10.00 Non Plastic 23 24 19

* 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

0.0 J]\ T
—0O— Observed SPT
A
SN

—n— Corrected SPT

4.0

6.0 \“

DEPTH BELOW GROUND LEVEL(m)

8.0

10.0 M ~{

L

12.0 -
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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: 32
BOREHOLE NO. BH-01 SECTION: CHITAUNI-MADHUBANI Water table assumed for Calculation: 0.00 m
5
(=) — -
5 Bl 3|
s|Ele|ls]| s
~|% s 5] 3|3
| = SIS|E| 8| 2|9 g
£ 2 2 s | 2| 8 2 5 e 3 <
=2 2 < | E 9 a 2 = a
i s | 2| 8| T |e|8|5|2| ¢ T |8 = -
0] > 7 < B < o ® S ) 3 ® < 2
w - c @ - ] © |2 ° 2 = e =
S o @ [=] - N b 5 ) ” @ o
S [ o | °| s | S |e|B2|le|8S| 3 > | @ 8 5 c
] = @ [ X 5 = E 2 ) @ - = [=] a » o 3 5
S @ 3| 3| 2| E|S|3|S|2| ¢ o | & I (T |2 2|0 g K °
k3 w 2 = o S| = | 5| = 2 > »n o|lo |9Q9lo| o 5 Vg 2
< o £ s glo|€|2|Z2]la|l 2] % |e ol s |5 =] % S 8 L3 2
2 2 alz2|s|e|s|5|E|28|E| 8|3 Sleialsls] E £ || 8 Llzla g
e w =
a [ sl élale |88l S|lag|lL| & (3516815181618 & s la| 2 |8l & ||| |2|8]8 3
0.50 SM 4 1.74| 0.74 | 32 IV | 0.24|7.00(1.00( 0.87 | 0.37 [0.37|1.70| 1.33|1.000( 1.05| 0.75| 1.00 712 483 |1.17| 13.17 |0.14[15.20(/0.92| 1.00| 1.00| 1.19| 0.17| 0.46 Liquefiable
1.50 SM 8 1.74| 0.74 | 32 IV |0.24/7.00(0.99| 2.61| 1.11 [0.36(1.70| 1.33|1.000( 1.05| 0.75| 1.00 | 14.24 483 |[1.17| 21.51 |0.24|29.55/0.85|1.00|1.00| 1.19| 0.28| 0.77 Liquefiable
3.00 SM 10 | 2.02| 1.02| 35 IV | 0.24/7.00(0.98| 5.22 | 2.22 [0.36(1.70| 1.33|1.000( 1.05| 0.85| 1.00 | 20.18 5.00 |1.20| 29.22 |0.42|42.90(0.79|1.00|1.00|1.19| 0.50| 1.40| Non Liquefiable
4.50 SM 13 | 2.02| 1.02| 35 IV |0.24/7.00(0.97| 8.25| 3.75 [0.33|1.63| 1.33|1.000( 1.05| 0.95| 1.00 | 28.16 5.00 |1.20| 38.80 | NA |60.87|0.70|1.00| 1.00| 1.19| NA | >1.0| Non Liquefiable
6.00 SP 14 | 2.01| 1.01 4 IV |0.24|/7.00(0.95|11.28| 5.28 |[0.32|1.38| 1.33|1.000( 1.05| 0.95| 1.00 | 25.56 0.00 |[1.00| 25.56 |0.30(55.01(0.72|1.00|1.00|1.19| 0.36| 1.14| Non Liquefiable
7.50 SP 16 | 2.01| 1.01 4 IV |0.24|7.00(0.94|14.30| 6.80 [0.31|1.21| 1.33|1.000( 1.05| 0.95| 1.00 | 25.75 0.00 |1.00| 25.75 |0.31|55.44|0.72|1.00|1.00| 1.19| 0.37| 1.19| Non Liquefiable
9.00 SP 19 | 2.04| 1.04 3 IV |0.24|7.00(0.93|17.31| 8.31 [0.30|1.10| 1.33|1.000( 1.05| 1 1.00| 29.11 0.00 [1.00| 29.11 |0.42|62.99(0.69|1.00|1.00|1.19| 0.50| 1.64| Non Liquefiable
10.00 SP 23 | 2.04| 1.04 S IV |0.24|7.00(0.91|19.35| 9.35 [0.291.03| 1.33|1.000( 1.05| 1 1.00 | 33.22 0.00 |1.00| 33.22 | NA |68.22|0.66|1.00|1.00|1.19| NA | >1.0| Non Liquefiable

Note:  Values of all Parameters are as per IRC:SP: 114 /IS 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 Cyy (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

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

Ko 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. - 32 BOREHOLE NO. - 01
SECTION:CHITAUNI TO MADHUBANI

GRAIN SIZE ANALYSIS
AR, L - = ' ___Aue
by
HEE ""H
i i
Ty
/
‘r
fom e
f;"
. 1
: /
LT ‘IF
B . ‘ f
LT i"l ‘,rlIII
F !
D f
H
T A |- | . ] /
s st I,
[HIETH P [T HhE IR
. L Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description C C.
(%) (%) (%) (%)

X 0.0 0.00 72.00 | 26.00 2.00 10.59 2.08
(0] 0.5 LOOSE TO MEDIUM DENSE, LITE GREY,SILTY SAND (SM) 0.00 68.00 | 31.00 1.00 10.28 1.60
O 3.0 0.00 65.00 | 33.00 2.00 11.82 1.45
O 6.0 MEDIUM DENSE, LITE GREY, POORLY GRADED SAND (SP) 0.00 96.00 4.00 0.00 3.28 0.79
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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. - 32 BOREHOLE NO. - 01
SECTION:CHITAUNI TO MADHUBANI

GRAIN SIZE ANALYSIS
1P 1T .
il
I'.--’
.
HEE o
el
f
s .|'Ir
Fi
Hoom jf
iy flr
fr’
S J'r
i f
i A ETvi
OEE | HENN | COas HhE [ e [EREE | HEE | Oams |
. L Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description Cu C.
(%) (%) (%) (%)
X 9.0 MEDIUM DENSE, LITE GREY, POORLY GRADED SAND (SP) 0.00 97.00 3.00 0.00 3.51 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. BR- 32 BOREHOLE NO- 1 Section : CHITAUNI - MADHUBANI
Depth (m) Percentage Retained Mean Particle Size (mm) Sandy Strata Clayey Soil
= B3 |3 = oo
: AR
o - =285
5 § 5 21383 58838
$ c 8 o ° o g 8 g 3 |3 (55|28
- S = S @ S < S = ° £ 5E [0 [<E s
K [ D < o - o ° ° ° < g 0oda | o — )
. 2 T ] (] e e e = - = 0 1 w © e ® 29|98 8
] S £ o8 8 - - - - " o 0 « & ~ ~ c o X o | @ E L
4 b H s o o o o o N @ ~ - o o~ © o - © o @ 3 @ -
= S o o S 5 @ S @ 2 < = S ® < @ ~ Il - S ° 8 | 52|52 =
@ 1] [ - an 2] 0 < o~ -~ S S =) < ) -~ S o S S = - |<E [ E w B
1 0.00 |0.50 0.0 0.0 0.0 7.0 420 19.0 32.0 0.00 0.00 0.00 | 499 | 1271 | 242 | 1200 | 0213 | 0813 | - - - -
- SILTY SAND SM
2 | BH- 350 |3.95 0.0 0.0 0.0 6.0 41.0 18.0 35.0 0.00 0.00 0.00 | 428 | 1240 | 230 | 1313 | 0203 | 0793 | - - - -
3 6.50 |6.95 :gﬁg” GRADED | op 0.0 0.0 00 | 230 | 450 | 280 | 40 | coo0 0.00 000 | 1639 | 1361 | 357 | 0150 | 0337 | 1022 | - : : :




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)

19371.356

33

ROAD

RUB

BH-01

206624

2993996

107.50

SUBMITTED BY:

711N/

aarvee associates

architects engineers & consultants pvt. Itd.




BOREHOLE PROFILE

SECTION: CHITAUNI - MADHUBANI
IR BRIDGE NO.- BR-33

BOREHOLE NO.: BH- 01

N-Value
T

e

T .

0.50m

10

12

14

16

19

23

25

Bore Hole Terminated at : 10.45M.

LEGENDS

Sandy Silt (ML)

Poorly Graded Sand (SP)

1 Ground Water Table

iV

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.33 DATE STARTED : 28/01/2025 = = - =
BOREHOLE NO. BH- 01 r‘“ B@? aarvee assocliates
GWT: 210 m |pATE COMPLETED : 28/01/2025 -‘ architectz engineers & consultants pve. led.
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 |CARACTERS S S Se e —_—
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<050 | 05 DS 1 000 | 050 | DS - - - [LITE BROWN , SANDY - | o] 7 23 2 NON-PLASTIC N - 7.01|0.03| NIL| — -~

SILT(SM)
1.0 SPT 1 050 | 095 9 30 9 17 - 0 74 25 1 NON-PLASTIC - - - | 2854 | - - - - 6.95/0.03| NIL| — | - -
2.0 SPT 2 150 | 1.95 10 30 10 15 - - - - - - - - - - - - - - - - 6.91/0.02| NIL| -~ | - -
A A
-3.00 3.0 DS 1 = 2.50 2.80 UDS SLIPPED - - - - - - - - - - - - - — - - - - - - - -
4.0 SPT 3 3.00 | 345 12 30 12 17 - 0 68 31 1 NON-PLASTIC - - - | 256 | - - - - N R R R _
5.0 SPT 4 |§ 450 | 495 14 30 14 17 - - - - - - - - - - - - - - - - - -] - -] - -
N MEDIUM DENSE, LITE GREY,

-6.00 6.0 DS 2 5.50 5.80 UDS SLIPPED SILTY SAND (SM) - - - - - - - - - - — — — - - - | - -] = - -
7.0 SPT 5 6.00 | 6.45 16 30 16 17 - 0 66 32 2 NON-PLASTIC - - 255 | - - - - - - =1=] - -
8.0 SPT 6 7.50 | 7.95 19 30 19 18 - - - - - - - - - - - - - - - - - - =1=-] - -
-9.00 9.0 DS 3 8.50 8.80 UDS SLIPPED - - - - - - - - - - - - - - - - - - - - - -
10.0 SPT 7 9.00 | 945 23 30 23 20 - 0 64 35 1 NON-PLASTIC - - - | 256 | - - - - I -
11.0 SPT 8 10.00 | 1045 | 25 30 25 20 - - - - - - | - | - - - - - - - - - = =-|=1=] - -

[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:-2.10m

OEPTHOF | ooy, [osseRveDSer | CORTECTED SPT(N) | FNAL CommeCTED ViLLE
OVERBURDEN) CORRECTION (N")
0.50 Non Plastic 9 17 17
1.50 Non Plastic 10 15 15
3.00 Non Plastic 12 18 17
4.50 Non Plastic 14 19 17
6.00 Non Plastic 16 20 17
7.50 Non Plastic 19 22 18
9.00 Non Plastic 23 25 20
10.00 Non Plastic 25 26 20

* SPT value restricted to 300.

SPT BLOWS PER 30 CM PENETRATION
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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: 33
BOREHOLE NO. BH-01 SECTION: CHITAUNI-MADHUBANI Water table assumed for Calculation: 0.00 m
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0.50 SM 9 174 | 0.74 | 26 IV | 0.24/7.00(1.00( 0.87 | 0.37 [0.371.70| 1.33|1.000( 1.05| 0.75| 1.00 | 16.02 439 |1.12| 22.38 |0.25(33.56(0.83|1.00(1.00| 1.19| 0.30| 0.81 Liquefiable
1.50 SM 10 | 1.74| 0.74 | 26 IV |0.24|7.00({0.99| 2.61| 1.11 [0.36|1.70| 1.33|1.000( 1.05| 0.75| 1.00 | 17.81 439 |1.12| 24.38 |0.28|37.56(/0.81|1.00(1.00| 1.19| 0.33| 0.92 Liquefiable
3.00 SM 12 | 2.02| 1.02| 32 IV | 0.24/7.00(0.98| 5.22 | 2.22 [0.36(1.70| 1.33|1.000( 1.05| 0.85| 1.00 | 24.22 483 | 1.17| 33.18 | NA |51.98|0.74|1.00| 1.00| 1.19| NA | >1.0| Non Liquefiable
4.50 SM 14 | 2.02| 1.02| 32 IV |0.24/7.00(0.97| 8.25| 3.75 [0.33|1.63| 1.33|1.000( 1.05| 0.95| 1.00 | 30.33 4.83 | 1.17| 40.35 | NA [65.33(0.67(1.00(1.00| 1.19| NA | >1.0| Non Liquefiable
6.00 SM 16 | 2.01| 1.01| 34 IV | 0.24|7.00(0.95|11.28| 5.28 | 0.32| 1.38| 1.33|1.000( 1.05| 0.95| 1.00 | 29.21 493 | 1.19] 39.64 | NA |63.23|0.68|1.00| 1.00| 1.19| NA | >1.0| Non Liquefiable
7.50 SM 19 | 2.01| 1.01| 34 IV |0.24|/7.00(0.94|14.30| 6.80 [0.31|1.21| 1.33|1.000( 1.05| 0.95| 1.00 | 30.58 493 | 1.19| 41.27 | NA [65.58(0.67[1.00(1.00| 1.19| NA | >1.0| Non Liquefiable
9.00 SM 23 [ 2.04|1.04| 36 IV | 0.24|7.00(0.93|17.31| 8.31 [0.30(|1.10| 1.33|1.000( 1.05| 1 1.00| 35.23 5.00 |1.20| 47.28 | NA |70.23(0.65|1.00|1.00|1.19| NA | >1.0| Non Liquefiable
10.00 SM 25 [2.04|1.04| 36 IV |0.24|7.00(0.91|19.35| 9.35 [0.29(1.03| 1.33|1.000( 1.05| 1 1.00 | 36.11 5.00 |1.20| 48.33 | NA |71.11]|0.64|1.00|1.00| 1.19| NA | >1.0| Non Liquefiable

Note:  Values of all Parameters are as per IRC:SP: 114 /IS 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 Cyyy (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

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

Ko 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

BRIDGE NO. - 33
SECTION:CHITAUNI TO MADHUBANI

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

GRAIN SIZE ANALYSIS

H
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O | HENLN | COAkE NTTH [ HEIRI [EEEE | OEE | Al |
. L Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description Cu C.
(%) (%) (%) (%)
X 0.0 ,LITE BROWN , SANDY SILT(SM) 0.00 75.00 | 23.00 2.00 9.34 2.07
O 0.5 0.00 74.00 | 25.00 1.00 8.91 1.89
a 3.0 MEDIUM DENSE, LITE GREY, SILTY SAND (SM) 0.00 68.00 | 31.00 1.00 10.55 1.56
0 6.0 0.00 66.00 | 32.00 2.00 11.83 1.49
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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. - 33 BOREHOLE NO. - 01
SECTION:CHITAUNI TO MADHUBANI

GRAIN SIZE ANALYSIS
WARUR, e .
.--'"'F
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i |
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Hoom o/f
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Fi
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rd
i 4
e WLT TEAVIL
[HIZTH FAERIAN LUARIE HEE T TIE T}
. L Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description Cu C.
(%) (%) (%) (%)
X 9.0 MEDIUM DENSE, LITE GREY, SILTY SAND (SM) 0.00 64.00 | 35.00 1.00 8.55 0.97
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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.BR- 33 BOREHOLE NO- 1 Section : CHITAUNI - MADHUBANI
Depth (m) Percentage Retained Mean Particle Size (mm) Sandy Strata Clayey Soil
= B " = "
3 S || c gi:2
Q (] - < = 0w =
5 : 5 lz. (883 5EeTE
: = o n - - -_
s c g o o o 8 e 5 3 |Es|5.|2¢8
2 = 5] < 2 < S P ° £ st |9L |k 5
2 3 @ < N < c o o o S 2T |oa|e= 8
. 2 T ] (] e e e = - = 0 1 w © e ® 29|98 8
o S 3 8 K] et - et - 0 o 0 ~ N ~ ~ c w X [ I iy
4 b H s [s) o o o o N @ ~ - o o~ © o - © o @ 3 @ -
- o = o O = © S < =] < - o © < o ~ a - o [ =N > = S = =
2] [i1] [ - a®n @ w0 < o - =) =] =) < ) - S o S o = h~ |<£ [a & w B
1 0.00 0.50 0.0 0.0 0.0 7.0 42.0 25.0 26.0 0.00 0.00 0.00 4.99 12.71 3.19 0.975 | 0.219 | 0.823 - - - -
2 BH-1 3.50 3.95 SILTY SAND SM 0.0 0.0 0.0 9.0 41.0 18.0 32.0 0.00 0.00 0.00 6.41 12.40 2.30 1.200 | 0.223 | 0.831 - - - -
3 6.50 6.95 0.0 0.0 0.0 8.0 39.0 19.0 34.0 0.00 0.00 0.00 5.70 11.80 2.42 1.275 | 0.212 | 0.810 - - - -




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)

20022.765

35

ROAD

RUB

BH-01

207028

2993497

107.88

SUBMITTED BY:

21N

aarvee associates

architects engineers & consultants pvt. ltd




BOREHOLE PROFILE

SECTION: CHITAUNI - MADHUBANI
BRIDGE NO.-35

BOREHOLE NO.: BH- 01

Bore Hole Terminated at : 10.45M.

LEGENDS

B

%] silty Sand (SM)

1 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
4

~ LINE (252.00 KM.) OF NORTH EASTERN RAILWAY (TOTAL 1022.00 KM)




BRIDGE NO.35 DATE STARTED : 29/01/2025 = = - =
BOREHOLE NO. BH- 01 r'“ B@? aarvee associates
GWT: 210 m |pATE COMPLETED : 29/01/2025 -‘ architectz engineers & consultants pve. led.
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 |CHARACTERISTIOS | SO SAIPLE TR SAVPLE
- 2]
- 2 z 5
3 & £ 8 _ <
g g | 3 g z B 5 g | & ~
% E 2 w 2 = o 3 g 8 2 E g 2 8 T
] o = — — k3 aq 2
B R A 2 s | ¢ | g | 8 o = |l ez |&|E|E|8|z|2|%| & 5
= i} S © w i} =) e 3 [ g o g = o C} z =} S o > = k-l
= = & i E = g =z 8 I3 ] zQ s = = z > hat o] z < = 2 =t £
s | e | 2 5 | 2 ¢ e $ 3 < ok gg | ¢ s | S || |E|c|=2|%8]28 : B < s | ®
3 - ] x & = 9 = 3 &3 o e Eg | 2 - _ s =] = 2 2 u g 5 o ) 5 2 = | ® 2 £
= =i w w e} = o = w w = T &< =t = 9 8 = o o = i} S et @ 3 E @ = = =
173 T (4 ) ) T w =4 =1 =) Q So O ) < 8 < a = =4 =] =1 =4 7] o o S s 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
g 18k | g | 2|3 & | 8 | £ | | % is g2 || = |5 | 3|8 | 3 |3|3 || |83 5| B 5 2|3 2| 3
[n] ox = ) =] o = u = = ) 05 £S5 | 6 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 - - - = = - 0 75 23 2 NON-PLASTIC - - - - - 7.44]0.02 NIL | - - -
4 =
1.0 SPT 1 0.50 0.95 6 30 6 11 = ‘i_ - 0 74 25 1 NON-PLASTIC - - - 2.55 - - - - 7.41(0.04| NIL| — - -
. :
i b
2.0 SPT 2 1.50 1.95 8 30 8 12 ._- -1 - - - - - - - - - - - - - - - - 7.35[0.03 NIL | - - -
Y = |H
-3.00 3.0 Ds 1 = 2.50 2.80 UDS SLIPPED "{ = - - - - - - - - - - - - - - - - - - - - - -
L )
=
4.0 SPT 3 3.00 3.45 10 30 10 15 ] = - 0 68 31 1 NON-PLASTIC - - - 2.54 - - - - - - - - - —
o i
i
5.0 SPT 4 g 4.50 4.95 12 30 12 16 F HE MEDIUM DENSE, LITE GREY, - - - - - - - - - - - - - - - - - - - - - -
E _E 1] SILTY SAND (SM)
6.00 6.0 DS 2 550 | 5.80 UDS SLIPPED =1 14 - - - . . . - . . . - - - - - - JE I R - ~
A [
7.0 SPT 5 6.00 6.45 13 30 13 16 F =] - 0 66 32 2 NON-PLASTIC - - 2.56 - - - - - - - - - -
= B
8.0 SPT 6 750 | 7.95 14 30 14 16 fa| |H - - - - - - - - - - - - - - - - - - -] - - -
i =
-9.00 9.0 DS 3 850 | 8.80 UDS SLIPPED - 1] - - - - - - - - - - - - - - - - [ [ R - -
10.0 SPT 7 9.00 9.45 16 30 16 16 I'.E "_'\- - 0 64 35 1 NON-PLASTIC - - - 2.55 - - - - - - - - - -
o )
11.0 SPT 8 10.00 | 10.45 18 30 18 17 k=] A - - - - - - | - | - - - - - - - - - - - -] - - -
r
ICLASSIFICATION OF SOIL_AS PERIS : 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 (252.00 km.) of
[ABBREVIATION USED : North Eastern Railway (Total 1022.00 km)
S = 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- 01
WATER TABLE:-2.10m

CORRECTED SPT (N' FINAL CORRECTED VALUE

DSE:“;ﬂL%F TYPE OF SOIL OB,S’NE,SXEBESPT VALUE (FOR ) AFTER DILATANCY

OVERBURDEN) CORRECTION (N")
0.50 Non Plastic 6 11 11
1.50 Non Plastic 8 12 12
3.00 Non Plastic 10 15 15
4.50 Non Plastic 12 16 16
6.00 Non Plastic 13 16 16
7.50 Non Plastic 14 16 16
9.00 Non Plastic 16 17 16
10.00 Non Plastic 18 19 17

* SPT value restricted to 300.

SPT BLOWS PER 30 CM PENETRATION

0 2 4 6 8 10 12 14 16 18 20
00 - | l r I
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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: 35
BOREHOLE NO. BH-01 SECTION: CHITAUNI-MADHUBANI Water table assumed for Calculation: 0.00 m
5
(=) — -
5 Bl 3|
s|Ele|ls]| s
~|% s 5] 3|3
| = SIS|E| 8| 2|9 g
£ 2 2 s | 2| 8 2 5 e 3 <
=2 2 < | E 9 a 2 = a
i s | 2| 8| T |e|8|5|2| ¢ T |8 = -
o > ] c | R S| o| | § ] 3 kS < 2
w - c @ - ] © |2 ° 2 = e =
S o @ [=] - N b 5 ) ” @ o
S [ o | °| s | S |e|B2|le|8S| 3 > | @ 8 5 c
] = @ [ X 5 = E 2 ) @ - = [=] a » o 3 5
S @ 3| 3| 2| E|S|3|S|2| ¢ o | & I (T |2 2|0 g K °
k3 w 2 = o S| = | 5| = 2 > »n o|lo |9Q9lo| o 5 Vg 2
< o £ s glo|€|2|Z2]la|l 2] % |e ol s |5 =] % S 8 L3 2
B g 2| 2| s|e|E|5|E|e|B| & |%S Sleialsls] E £ |2 |8 Llzla 2
g w =
a [ sl élale |88l S|lag|lL| & (3516815181618 & s la| 2 |8l & ||| |2|8]8 3
0.50 SM 6 172 0.72 | 26 IV | 0.24/7.00(1.00| 0.86 | 0.36 |[0.371.70| 1.33|1.000( 1.05| 0.75| 1.00 | 10.68 439 |[1.12| 16.38 |0.17(21.54|/0.89|1.00(1.00| 1.19| 0.21| 0.56 Liquefiable
1.50 SM 8 172 0.72 | 26 IV |0.24/7.00(0.99| 2.58 | 1.08 [0.371.70| 1.33|1.000( 1.05| 0.75| 1.00 | 14.24 439 |1.12| 20.38 |0.22(29.55/0.85|1.00(1.00| 1.19| 0.26| 0.71 Liquefiable
3.00 SM 10 | 2.04| 1.04| 32 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 | 20.18 483 | 1.17| 28.46 |0.39|42.90|0.79(1.00| 1.00| 1.19| 0.46| 1.27| Non Liquefiable
4.50 SM 12 | 2.04| 1.04| 32 IV |0.24/7.00(0.97| 8.22 | 3.72 [0.33|1.64| 1.33|1.000( 1.05| 0.95| 1.00 | 26.10 4.83 | 1.17| 35.39 | NA [56.23(0.72(1.00( 1.00| 1.19| NA | >1.0| Non Liquefiable
6.00 SM 13 | 2.02| 1.02| 34 IV | 0.24/7.00(0.95|11.28| 5.28 |[0.32|1.38| 1.33|1.000( 1.05| 0.95| 1.00 | 23.74 493 | 1.19] 33.13 | NA |50.90|0.75[1.00| 1.00| 1.19| NA | >1.0| Non Liquefiable
7.50 SM 14 | 2.02| 1.02| 34 IV |0.24|7.00(0.94|14.31| 6.81 [0.31|1.21| 1.33|1.000( 1.05| 0.95| 1.00 | 22.51 493 | 1.19| 31.68 | NA [48.14(0.76(1.00( 1.00| 1.19| NA | >1.0| Non Liquefiable
9.00 SM 16 | 2.03| 1.03| 36 IV | 0.24|7.00(0.93|17.34| 8.34 [0.30(|1.10| 1.33| 1.000( 1.05| 1 1.00 | 24.47 5.00 [1.20| 34.36 | NA [52.55(/0.74|1.00|1.00| 1.19| NA | >1.0| Non Liquefiable
10.00 SM 18 | 2.03| 1.03| 36 IV |0.24|7.00(0.91|19.37| 9.37 [0.291.03| 1.33|1.000( 1.05| 1 1.00 | 25.97 5.00 |[1.20| 36.16 | NA |55.93|0.72|1.00|1.00|1.19| NA | >1.0| Non Liquefiable

Note:  Values of all Parameters are as per IRC:SP: 114 /IS 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 Cyyy (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

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

Ko 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

BRIDGE NO. - 35

SECTION:CHITAUNI TO MADHUBANI

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

GRAIN SIZE ANALYSIS
navens n ] i - . e
Pt s
i 3-L ]
A
TR
(TR
L]
/i
FLTIR] “!
EhEid !
A :;'?' T U
F F s H
jLI1 .} =] =)
. L Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description C C.
(%) (%) (%) (%)
x 0.0 0.00 | 75.00 | 23.00 | 2.00 | 9.35 | 2.07
0 05 0.00 | 74.00 | 25.00 | 1.00 | 8.93 | 1.89
O 3.0 MEDIUM DENSE, LITE GREY, SILTY SAND (SM) 0.00 | 68.00 | 31.00 | 1.00 | 10.56 | 1.56
0 6.0 0.00 | 66.00 | 32.00 | 2.00 | 11.83 | 1.49
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BRIDGE NO. - 35
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. - 01

GRAIN SIZE ANALYSIS
apsoy s
e 1T
Fi
pa | -"'F
jf
SR
4
S| :"F HER
WLl J{
B

el ..-"'; T
2] ,;""lll

i
L) T/ /

aa i e T TEATEL
Tk TR TARAIEE, Fimi BRI
. L Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description Cu C.
(%) (%) (%) (%)
X 9.0 MEDIUM DENSE, LITE GREY, SILTY SAND (SM) 0.00 64.00 | 35.00 1.00 8.54 0.97
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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)

BRIDGENO.- 35 BOREHOLE NO- 1 Section : CHITAUNI - MADHUBANI
Depth (m) Percentage Retained Mean Particle Size (mm) Sandy Strata Clayey Soil
= B " = "
3 S || c gi:2
Q (] - < = 0w =
5 § 5 21383 58838
g g E o o o < § E % £35 |5 e T:m 5
= S & 3 ] 51 < po = . £ 5E |oyL < .
2 a s < o < S 2 2 2 5 85 | og|aX s
. E £ ] (] e e e = - = 0 1 w © e Sy |28 |9% 8
-] S 3 c 8 S8 = = = = 0 o 0 L «§ ~ ~ < wX |82 |8 £ £
z 2 H n ®© o o o o o ] @ ~ - o ~ o © - © o0 |0 o
= o = o o 5 © S =} =] < - o © < ) ~ ] - =] ] =~ >Se | 5> e =
n m w ~ a®n @ w < « - =] =] =] < © - =) o =) o = N - <E < £ w D
1 0.00 0.50 0.0 0.0 0.0 7.0 42.0 25.0 26.0 0.00 0.00 0.00 4.99 12.71 3.19 0.975 | 0.219 | 0.823 - - - -
2 BH-1 3.50 3.95 SILTY SAND SM 0.0 0.0 0.0 9.0 41.0 18.0 32.0 0.00 0.00 0.00 6.41 12.40 2.30 1.200 | 0.223 | 0.831 - - - -
3 6.50 6.95 0.0 0.0 0.0 8.0 39.0 19.0 34.0 0.00 0.00 0.00 5.70 11.80 2.42 1.275 | 0.212 | 0.810 - - - -




NORTH EASTERN RAILWAY

FINAL LOCATION SURVEY FOR NEW B.G RAILWAY LINE
PROJECTS (770 KM.) AND FINAL LOCATION SURVEY FOR
CONSTRUCTION OF DOUBLING/THIRD LINE/ 3RD & 4TH

LINE (252 KM.) OF NORTH EASTERN RAILWAY
(TOTAL 1022 KM.)

SECTION: CHHITAUNI-MADHUBANI

Chainage

Br. No

Type of
Crossing

Type of
Bridge

Borehole
No.

Easting
(m)

Northing
(m)

Reduced
Level (m)

20793.12

37

Road

RUB

BH-01

207154

2992738

108.34

SUBMITTED BY:

71N

aarvee associates

architects engineers & consultants pvt. ltd.




BOREHOLE PROFILE

SECTION: CHITAUNI - MADHUBANI
BRIDGE NO.-37

BOREHOLE NO.: BH- 01

Bore Hole Terminated at : 10.45M.

LEGENDS

F]
e

Silty Sand (SM)

1 Ground Water Table

iV

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.37 DATE STARTED : 30/01/2025 = = - £
BOREHOLE NO. BH- 01 ﬁh h@? aarvee associlates
GWT: 490 m |DATE COMPLETED : 30/01/2025 [ architectz engineers & consultants pve. led.
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 CHARNCTERISTICS |CLARACTERTOS SO SAVPLE —_—
- 1%}
! 2 z °
5 8 E a §
g o | 3 = 2 & 2 = s -
g |z g | 5|2 2 3 3 O I R - 3
[ = = = » 4 —~ £ @ = =
T s |2 |5 g I I I b= g s | 28| 2|8 | B |8 |c|2| 8| & 5
= w 4 © m w < 12 3 & 8 24 8 o 2 z =] S o £ [=) 5
z i @ e < i 2 z 8 2 u Bl 55 e = z bt 9 = = < c =
2 |Gy | 2 | & | s m H 3 g s | & Sk 8E | ¢ e | s |15 |&|s|=2|%8|28 ; 3 E 5 | P
3 2 [ 4 s z 3 g < C o Eo =0 | & _ _ B S E| 2| ¢2 W g o [ o b 2 s | = 2 2
2 Z5 w w s = @ £ w w 3 o s | o 2 = g = o [} = i} S T fa s & 8 5 | o ;
< T 4 = } T W = =} =} 9 So 4 fmj = 2 = o = = a B = 7} = o S 5 o g | & k) -]
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
g i th g H G i 3 z S s s &S g2 | 2| 2 by < 3 S | S| 3| & |2 | & |& |83 £ k) : 5| & s s
[} o Z ) 4 a g & Zz Zz ® a5 £S5 | 6 S 3 o = a a @ a = [ 7] D S £ S T|513|% 5 3
= I
-0.50 0.5 DS 1 0.00 | 0.50 DS - - B Y I = - 0 72 26 2 NON-PLASTIC - - - - - 710 0.01[ NIL | - - -
] -
| . =
1.0 SPT 1 0.50 | 0.95 4 30 4 [ I - 0 68 31 1 NON-PLASTIC - - - 254 | - - - - 7.15/0.02| NIL | — - -
I
2.0 SPT 2 150 | 1.95 7 30 7 10 b [ - - - - - - - - - - - - - - - - 7.210.03| NIL | - - -
o
-3.00 3.0 Ds 1 2.50 2.80 UDS SLIPPED i = - - - - - - - - - - - - - - - - - - - - - -
) B 1
=
4.0 SPT 3 3.00 | 3.45 10 30 10 EER 1 [ - 0 65 33 2 NON-PLASTIC - - - | 256 - - - - [ (R (R ~ -
= B
=
5.0 SPT 4 |5 Yy | 450 | 45 1 30 1 12 F i] LOOSE TO MEDIUM DENSE, | — - - - - - - - - - - - - - - - [ (R (R - -
= =] |- UTE GREY, SILTY SAND (sM)
-6.00 6.0 DS 2 " | 550 | 580 UDS SLIPPED =1 14 - - . . . . - . . . - - - - - - JE I R - ~
=
7.0 SPT 5 6.00 | 6.45 14 30 14 17 F HE - 0 62 36 2 NON-PLASTIC - - 255 | - - - - O I R - -
= B
8.0 SPT 6 7.50 | 7.95 16 30 16 17 fx| | - - - - - - - - - - - - - - - - [ (R (R - -
i =
-9.00 9.0 DS 3 850 | 8.80 UDS SLIPPED a 1] - - - - - - - - - - - - - - - - JE IR N - -
10.0 SPT 7 9.00 | 9.45 18 30 18 18 |1 b - 0 64 35 1 NON-PLASTIC - - - | 286 | - - - - O I R - -
| B 1
11.0 SPT 8 10.00 | 10.45 21 30 21 19 k=] A - - - - - - | - | - - - - - - - - - [ (R (R - -
r

[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:-4.90 m

OEPTHOF | 1o oroqy | OBsERvEDSeT || CORMECTEDSPTAN | FNAL ComAEcTED vLUE
OVERBURDEN) CORRECTION (N")
0.50 Non Plastic 4 7 7
1.50 Non Plastic 7 10 10
3.00 Non Plastic 10 12 12
4.50 Non Plastic 11 12 12
6.00 Non Plastic 14 18 17
7.50 Non Plastic 16 19 17
9.00 Non Plastic 18 20 18
10.00 Non Plastic 21 22 19

* SPT value restricted to 300.

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

0.0 —t
Jl\ A\ —{— Observed SPT

—n— Corrected SPT

2.0
4.0 \

6.0 \

DEPTH BELOW GROUND LEVEL(m)

X

10.0

12.0
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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: 37
BOREHOLE NO. BH-01 SECTION: CHITAUNI-MADHUBANI Water table assumed for Calculation: 0.00 m
5
(=) — -
5 Bl 3|
s|Ele|ls]| s
e s|2le| 5| 35 |=
o ) ] [
e | £ SIB|E| 2| & |@ -
£ 2 2 s | 2| 8 2 5 e 3 <
=2 2 < | E 9 a 2 = a
i s | 2| 8| T |ee|8]5|2| ¢ T |8 = -
o > ] c | R S| o| &l § ] 3 kS < 2
w - c @ - ] © |2 ° 2 = e =
S o @ [=] - N b 5 ) ” @ o
S [ o | °| s | S |e|B2|le|8S| 3 > | @ 8 5 c
] = @ [ X 5 = E 2 ) @ - = [=] a » o 3 5
S @ 3| 3| 2| E|S|3|S|2| ¢ o | & I (T |2 2|0 g K °
k3 w 2 = o S| = | 5| = 2 > »n o|lo |9Q9lo| o 5 Vg 2
< o £ s glo|€|2|Z2]la|l 2] % |e ol s |5 =] % S 8 s 3 2
B g 2| 2| s|e|E|5|E|e|B| & |%S Sleialsls] E £ |2 |8 Llzla 2
e w =
a [ sl élale |88l S|lag|lL| & (3516815181618 & s la| 2 |8l & ||| |2|8]8 3
0.50 SM 4 1.64 | 0.64 | 32 IV | 0.24|7.00(1.00| 0.82| 0.32 [0.40(1.70| 1.33|1.000( 1.05| 0.75| 1.00 712 483 |1.17| 13.17 |0.14[15.20(0.92| 1.00(1.00| 1.19| 0.17| 0.43 Liquefiable
1.50 SM 7 1.64 | 0.64 | 32 IV | 0.24/7.00(0.99| 2.46 | 0.96 |[0.40(1.70| 1.33|1.000( 1.05| 0.75| 1.00 | 12.46 483 |1.17| 19.42 |0.21|25.54|/0.87|1.00(1.00| 1.19| 0.25| 0.63 Liquefiable
3.00 SM 10 | 1.74| 0.74| 35 IV | 0.24/7.00(0.98| 492 | 1.92 [0.39(1.70| 1.33|1.000( 1.05| 0.85| 1.00 | 20.18 5.00 |1.20| 29.22 |0.42|42.90(0.79|1.00|1.00|1.19| 0.50| 1.29| Non Liquefiable
4.50 SM 11 1.74| 0.74 | 35 IV |0.24|7.00({0.97| 7.53 | 3.03 [0.37|1.70| 1.33|1.000( 1.05| 0.95| 1.00 | 24.81 5.00 |1.20| 34.77 | NA |53.32|0.73|1.00| 1.00| 1.19| NA | >1.0| Non Liquefiable
6.00 SM 14 | 2.02| 1.02| 38 IV | 0.24|/7.00(0.95|10.14| 4.14 |0.36( 1.55| 1.33|1.000( 1.05| 0.95| 1.00 | 28.87 5.00 [1.20| 39.64 | NA [62.45(/0.69|1.00|1.00|1.19| NA | >1.0| Non Liquefiable
7.50 SM 16 | 2.02| 1.02| 38 IV |0.24|/7.00(0.94|13.17| 5.67 [0.34|1.33| 1.33|1.000( 1.05| 0.95| 1.00 | 28.19 5.00 |1.20| 38.83 | NA |60.93|0.70|1.00| 1.00| 1.19| NA | >1.0| Non Liquefiable
9.00 SM 18 | 2.04| 1.04| 36 IV | 0.24|7.00(0.93|16.20| 7.20 [0.33|1.18| 1.33|1.000( 1.05| 1 1.00 | 29.62 5.00 |1.20| 40.55 | NA [64.15(/0.68|1.00|1.00|1.19| NA | >1.0| Non Liquefiable
10.00 SM 21 [2.04| 1.04| 36 IV |0.24|7.00(0.91|18.24| 8.24 [0.31|1.10| 1.33|1.000( 1.05| 1 1.00 | 32.31 5.00 |[1.20| 43.77 | NA |67.31|0.66|1.00|1.00| 1.19| NA | >1.0| Non Liquefiable

Note:  Values of all Parameters are as per IRC:SP: 114 /IS 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 Cyyy (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

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

Ko 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. - 37 BOREHOLE NO. - 01

SECTION:CHITAUNI TO MADHUBANI
GRAIN SIZE ANALYSIS

-
&

1

=

E B F §

i §

.
Ry
E T
.
L%
E
L) L
i i t[ R | THATHL
O | HENLN | ks NTTH [ HEIRES JEEEE | OEE | oAl |
. L Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description Cu C.
(%) (%) (%) (%)
X 0.0 0.00 | 72.00 | 26.00 | 2.00 10.59 2.08
O 0.5 0.00 | 68.00 | 31.00 1.00 8.08 1.33
O 3.0 LOOSE TO MEDIUM DENSE, LITE GREY, SILTY SAND (SM) 0.00 65.00 | 33.00 2.00 11.97 1.43
0 6.0 0.00 | 62.00 | 36.00 | 2.00 13.22 1.21




architects engineasrs & consultanmnts pwt. 1.

_Z 1IN

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. - 37
SECTION:CHITAUNI TO MADHUBANI

BOREHOLE NO. - 01

GRAIN SIZE ANALYSIS
g paiy i i
.-""r'rﬂ-
e 1
/
28 ff‘r
;.
,r'f
: /
ansy .,r
B
et T % o il
2 Vi
Vil
i "
"
i
T R TR TARAIEE Al L]
. L Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description Cu C.
(%) (%) (%) (%)
X 9.0 LOOSE TO MEDIUM DENSE, LITE GREY, SILTY SAND (SM) 0.00 64.00 | 35.00 1.00 8.44 0.98
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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.- 37 BOREHOLE NO- 1 Section : CHITAUNI - MADHUBANI
Depth (m) Percentage Retained Mean Particle Size (mm) Sandy Strata Clayey Soil
= B " = "
3 S || c gi:2
Q ] - < = 0w =
5 § 5 21333 58838
g g E o o o < § E % £35 |5 e T:m 5
= S & 3 ] 51 < po = . £ 5E |oyL < .
2 s ® < 8 - o ° ° ° < 2T | 08| o — °
. o £ I} o ) o o 2 2 2 © © 0 0 -9 Qe o0 O 7}
-] S 3 c 8 S8 = = = = 0 o 0 L «§ ~ ~ < wX |82 |8 £ £
z = H n © [s) o o o o N @ ~ - o o~ © o - © o @ 3 @
= o = o o 5 © S =} =] < - o © < ) ~ ] - =] ] =~ >Se | 5> e =
2] [i1] [ - a®n @ w0 < o - o =] = < ) - S o S o = h~ |<£ [a & w B
1 0.00 0.50 0.0 0.0 0.0 6.0 42.0 20.0 32.0 0.00 0.00 0.00 4.28 12.71 2.55 1.200 | 0.207 | 0.801 - - - -
2 | BH-1 3.50 3.95 SILTY SAND SM 0.0 0.0 0.0 7.0 41.0 17.0 35.0 0.00 0.00 0.00 4.99 12.40 217 1.313 | 0.209 | 0.804 - - - -
3 6.50 6.95 0.0 0.0 0.0 10.0 39.0 13.0 38.0 0.00 0.00 0.00 713 11.80 1.66 1.425 | 0.220 | 0.826 - - - -




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)

21825.315

38

ROAD

RUB

BH-01

207342

2991723

112.44

SUBMITTED BY:

711N/

aarvee associates

architects engineers & consultants pvt. Itd.




BOREHOLE PROFILE

SECTION: CHITAUNI - MADHUBANI
BRIDGE NO.-38

BOREHOLE NO.: BH- 01

Bore Hole Terminated at : 10.45M.

LEGENDS

| silty Sand (SM)

Ground Water Table- NOT MET

iV

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.38 DATE STARTED : 30/01/2025 = = - =
BOREHOLE NO. BH- 01 r'_ h@? aarvee associates
GWT: NOT-MET DATE COMPLETED : 30/01/2025 -‘ architectz engineers & consultants pve. led.
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 |CHARACTERISTIOS | SO SAIPLE TR SAVPLE
- 1%}
- 2 z 5
3 & £ 8 _ <
g g 5 £ 2 6 | = S 8 _
g | 2 | 2 z 3 2 gl & |8 z 5
] o = — — k3 aq 2
B R A 2 s | ¢ | g | 8 o = |l ez |&|E|E|8|z|2|%| & 5
= G = o i} e o k] £ 2 oz o g < o 5 g o = i S a 3
= = & i E = g =z 8 I3 ] zQ s = = z > hat o] z < = 2 =t £
s | 4y & | 2 ¢ 8 8 5 2 ok & | & = s || 8|E|S|3|8]|8 ; = < s | %
el = <] [ o = Q g o g o ES ol £ = — = 5 £ | 2 2 e z %) Q © g 2 = | 8 2 £
= =i w w o = o e w w = T [ _ 9 [ 2 = [S) o = o S = @ = = @ = 5 5
173 T (4 ) ) T w =4 =1 =) Q So O ) < 8 < a = =4 =] =1 =4 7] o o S s 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
g 18k | g | 2|3 & | 8 | £ | | % is g2 || = |5 | 3|8 | 3 |3|3 || |83 5| B 5 2|3 2| 3
[n] ox = ) =] o = u = = ) 05 £S5 | 6 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 - - - = = - 0 75 24 1 NON-PLASTIC - - - - - 7.44]0.04 NIL | - - -
4 =
1.0 SPT 1 0.50 0.95 5 30 5 9 = i_ - 0 72 27 1 NON-PLASTIC - - - 2.54 - - - - 7.48(0.03| NIL | — - -
. :
i b
2.0 SPT 2 1.50 1.95 6 30 6 9 - -1 - - - - - - - - - - - - - - - - 7.56(0.03 NIL | - - -
] e
-3.00 3.0 Ds 1 2.50 2.80 UDS SLIPPED i = - - - - - - - - - - - - - - - - - - - - - -
L )
=
4.0 SPT 3 3.00 3.45 8 30 8 10 ] = - 0 68 30 2 NON-PLASTIC - - - 2.55 - - - - - - - - - —
— - H
w
5.0 SPT 4 = 4.50 4.95 10 30 10 " F HE LOOSE TO MEDIUM DENSE, - - - - - - - - - - - - - - - - - - - - - -
'5 _E 1] LITE GREY, SILTY SAND (SM)
6.00 6.0 Ds 2 |% 550 | 580 UDS SLIPPED = |4 N - - - - - - - - - _ _ _ _ _ [ R I R . _
A [
7.0 SPT 5 6.00 6.45 12 30 12 12 F =] - 0 64 35 1 NON-PLASTIC - - 2.54 - - - - - - - - - -
= B
8.0 SPT 6 750 | 7.95 13 30 13 12 f= = - - - - - - - - - - - - - - - - - - -] - - -
i =
-9.00 9.0 DS 3 850 | 8.80 UDS SLIPPED - 1] - - - - - - - - - - - - - - - - [ [ R - -
10.0 SPT 7 9.00 9.45 14 30 14 12 I'.E "_'\- - 0 65 33 2 NON-PLASTIC - - - 2.56 - - - - - - - - - -
o )
11.0 SPT 8 10.00 | 10.45 16 30 16 13 = - - - - - - | - | - - - - - - - - - - - -] - - -
r
ICLASSIFICATION OF SOIL_AS PERIS : 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 (252.00 km.) of
[ABBREVIATION USED : North Eastern Railway (Total 1022.00 km)
S = 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- 01
WATER TABLE:-NOT-MET

OEPTHOF | e e ooy, | OBSERVED spr | CORTECTEDSPTINY | AL CORRECTED Vi
OVERBURDEN) CORRECTION (N")
0.50 Non Plastic 5 9 9
1.50 Non Plastic 6 9 9
3.00 Non Plastic 8 10 10
4.50 Non Plastic 10 11 11
6.00 Non Plastic 12 12 12
7.50 Non Plastic 13 12 12
9.00 Non Plastic 14 12 12
10.00 Non Plastic 16 13 13

* SPT value restricted to 300.

SPT BLOWS PER 30 CM PENETRATION
0 2 4 6 8 10 12 14 16 18

0.0 —
J.\ —O— Observed SPT
\ —— Corrected SPT

2.0 \

N\
N

4.0

|

DEPTH BELOW GROUND LEVEL(m)

8.0

10.0 W ~.

12.0
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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: 38
BOREHOLE NO. BH-01 SECTION: CHITAUNI-MADHUBANI Water table assumed for Calculation: 0.00 m
5
(=) — -
5 Bl 3|
s|Ele|ls]| s
~|% s 5] 3|3
| = SIS|E| 8| 2|9 g
£ 2 2 s | 2| 8 2 5 e 3 <
=2 2 < | E 9 a 2 = a
i s | 2| 8| T |e|8|5|2| ¢ T |8 = -
o > ] c | R S| o| | § ] 3 kS < 2
i} - c [ - ] < £ 2 - 2 = s =
S o @ [=] - N b 5 ) ” @ o
S [ o | °| s | S |e|B2|le|8S| 3 > | @ 8 5 c
] = @ [ X 5 = E 2 ) @ - = [=] a » o 3 5
S @ 3| 3| 2| E|S|3|S|2| ¢ o | & I (T |2 2|0 g K °
k3 w 2 = 5] S| = | 5| = 2 > »n o|lo |9Q9lo| o 5 N 2 2
= 5] 2 s “E’ O || D] T a ° B © = = 5 | = = 3 8 s | 3 5
2 8 § 2| 8 2 E|2|€E| 8| = 2 |5 o :c:a é’ o = =2 g | 5 Ll o 2
g w =
a [ sl élale |88l S|lag|lL| & (3516815181618 & s la| 2 |8l & ||| |2|8]8 3
0.50 SM 5 1.64| 0.64 | 28 IV | 0.24|7.00(1.00| 0.82| 0.32 [0.40(1.70| 1.33|1.000( 1.05| 0.75| 1.00 8.90 456 |1.14| 1469 |0.16(18.17(/0.91| 1.00(1.00| 1.19| 0.19| 0.47 Liquefiable
1.50 SM 6 1.64 | 0.64 | 28 IV |0.24/7.00(0.99| 2.46 | 0.96 |[0.40(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| 0.54 Liquefiable
3.00 SM 8 1.94| 094 | 32 IV | 0.24/7.00(0.98| 492 | 1.92 [0.39(1.70| 1.33|1.000( 1.05| 0.85| 1.00 | 16.14 483 |1.17| 23.73 |0.27|33.82(0.83|1.00(1.00| 1.19| 0.32| 0.82 Liquefiable
4.50 SM 10 | 1.94| 094 | 32 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 4.83 | 1.17| 31.24 | NA [48.25(/0.76(1.00( 1.00| 1.19| NA | >1.0| Non Liquefiable
6.00 SM 12 | 2.00| 1.00| 36 IV | 0.24|/7.00(0.95|10.74| 4.74 |0.34|1.45| 1.33|1.000( 1.05| 0.95| 1.00 | 23.12 5.00 [1.20| 32.75 | NA [49.53(0.75|1.00|1.00| 1.19| NA | >1.0| Non Liquefiable
7.50 SM 13 | 2.00| 1.00| 36 IV | 0.24/7.00(0.94|13.74| 6.24 |[0.32|1.27| 1.33|1.000( 1.05| 0.95| 1.00 | 21.83 5.00 |1.20| 31.20 | NA |46.62|0.77|1.00| 1.00| 1.19| NA | >1.0| Non Liquefiable
9.00 SM 14 | 2.02|1.02| 35 IV | 0.24|7.00(0.93|16.74| 7.74 [0.31|1.14| 1.33|1.000( 1.05| 1 1.00 | 22.22 5.00 [1.20| 31.67 | NA [47.50(0.76|1.00|1.00| 1.19| NA | >1.0| Non Liquefiable
10.00 SM 16 | 2.02| 1.02| 35 IV |0.24|7.00(0.91|18.76| 8.76 [0.30| 1.07| 1.33|1.000( 1.05| 1 1.00 | 23.87 5.00 |[1.20| 33.65 | NA |51.21|0.74|1.00| 1.00| 1.19| NA | >1.0| Non Liquefiable

Note:  Values of all Parameters are as per IRC:SP: 114 /IS 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 Cyyy (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

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

Ko 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. - 38 BOREHOLE NO. - 01
SECTION:CHITAUNI TO MADHUBANI

GRAIN SIZE ANALYSIS
P L =
it
HEE
' / :
T
f';
[
/
gm
LT J
B -
A
atmi At
S
e &
LT AT,
OHE | EEIN | COaEE 51 | LA JERAEE | HEE [ ClaEE
. L Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description C C.
(%) (%) (%) (%)

X 0.0 0.00 75.00 | 24.00 1.00 8.99 1.86
O 0.5 0.00 72.00 | 27.00 1.00 9.33 1.83
O 3.0 LOOSE TO MEDIUM DENSE, LITE GREY, SILTY SAND (SM) 0.00 68.00 | 30.00 2.00 11.58 1.65
0 6.0 0.00 64.00 | 35.00 1.00 8.09 1.02
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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. - 38 BOREHOLE NO. - 01
SECTION:CHITAUNI TO MADHUBANI
GRAIN SIZE ANALYSIS

i
~L

sl

]

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

X 9.0 LOOSE TO MEDIUM DENSE, LITE GREY, SILTY SAND (SM) 0.00 65.00 [ 33.00 2.00 11.97 1.43
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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.- 38 BOREHOLE NO- 1 Section : CHITAUNI - MADHUBANI
Depth (m) Percentage Retained Mean Particle Size (mm) Sandy Strata Clayey Soil
= B " = "
3 E1E 5| c
@ [ - 2 2 0w =
-.-F'.' 5 % 2 = '% Ev E 5 BLY XS
. ) = o 0 ) b = |5 s
§ c S o o o & 2 5 ° £3 'g © g L
2 = S @ < i S =) o t st O | L 5
2 [ ® < o - c ° ° ° I 2% |08 |0 = )
. 2 T ] (] e e e = - = 0 1 w © e ® 29|98 8
o S 3 8 K] et - et - 0 o 0 ~ N ~ ~ c w X [ I iy
4 b H s [s) o o o o N @ ~ - o o~ © o - © o @ 3 @ -
= ] = o ] @ < * < < - S ® < @ ~ “ - S o =N >Ss | > = =
2] [i1] [ - a®n @ w0 < o - =) =] =) < ) - S o S o = h~ |<£ [a & w B
1 0.00 0.50 0.0 0.0 0.0 8.0 42.0 22.0 28.0 0.00 0.00 0.00 5.70 12.71 2.81 1.050 | 0.223 | 0.830 - - - -
2 | BH-1 3.50 3.95 SILTY SAND SM 0.0 0.0 0.0 10.0 41.0 17.0 32.0 0.00 0.00 0.00 713 12.40 217 1.200 | 0.229 | 0.842 - - - -
3 6.50 6.95 0.0 0.0 0.0 6.0 39.0 19.0 36.0 0.00 0.00 0.00 4.28 11.80 242 1.350 | 0.198 | 0.784 - - - -
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