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)

4670.264

ROAD

RUB

BH-01

199300

3005386

112.39
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BOREHOLE PROFILE
SECTION: CHITAUNI TO MADHUBANI

BRIDGE NO.: 03
BOREHOLE NO.: 01
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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. 3 DATE STARTED : 18/01/2025 e = - v — = t
BOREHOLE NO. BH- 01 E‘,'@ aarl = QSSOCialtes
GWT: 1.70 DATE COMPLETED : 18/01/2025 | mm e, architects engineers & consultants pvi. ltal.
CONSOLIDATED LOGS INCLUDING LABORATORY TEST RESULTS OF SOIL
FIELD TEST RESULTS LABORATORY TEST RESULTS
Chemical Analysis Result
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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,

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




71N

aarvee associlates

architects engineers & consultants pvt. itd

CALCULATIONS FOR CORRECTED SPT (N) VALUES

(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 North Eastern Railway

BOREHOLE NO. BH- 01
WATER TABLE:-1.70m

OEPTHOF | ooy, [osseRveDSer | CORTECTED SPT(N) | FNAL CommeCTED ViLLE
OVERBURDEN) CORRECTION (N")
0.50 Non Plastic 7 13 13
1.50 Non Plastic 10 15 15
3.00 Non Plastic 14 21 18
4.50 Non Plastic 15 20 18
6.00 Non Plastic 16 20 17
7.50 Non Plastic 23 26 21
9.00 Non Plastic 25 27 21
10.00 Non Plastic 26 27 21

* 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:3
BOREHOLE NO. BH-01 SECTION: CHITAUNI-MADHUBANI Water table assumed for Calculation: 0.00 m
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0.50 SM 7 1.74| 0.74 | 32 IV | 0.24/7.00(1.00| 0.87 | 0.37 [0.371.70| 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| 0.68 Liquefiable
1.50 SM 10 | 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 | 17.81 483 | 1.17| 25.68 |0.31(37.56(0.81(1.00(1.00(1.19| 0.36| 1.01| Non Liquefiable
3.00 SM 14 | 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 | 28.25 5.00 [1.20| 38.90 | NA [61.07(0.69|1.00|1.00| 1.19| NA | >1.0| Non Liquefiable
4.50 SM 15 | 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 | 32.50 5.00 |1.20| 44.00 | NA |67.50|0.66|1.00| 1.00| 1.19| NA | >1.0| Non Liquefiable
6.00 SM 16 | 2.03| 1.03| 36 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 5.00 |1.20| 40.05 | NA [63.23(0.68|1.00|1.00| 1.19| NA | >1.0| Non Liquefiable
7.50 SM 23 | 2.03|1.03| 36 IV |0.24|/7.00(0.94|14.33| 6.83 [0.311.21| 1.33|1.000( 1.05| 0.95| 1.00 | 36.94 5.00 |1.20| 49.32 | NA |71.94|0.64|1.00| 1.00| 1.19| NA | >1.0| Non Liquefiable
9.00 SM 25 [ 2.04|1.04| 38 IV | 0.24|7.00(0.93|17.37| 8.37 [0.30(1.09| 1.33|1.000( 1.05| 1 1.00| 38.16 5.00 [1.20| 50.79 | NA [73.16(0.63|1.00|1.00|1.19| NA | >1.0| Non Liquefiable
10.00 SM 26 |2.04|1.04| 38 IV |0.24|7.00(0.91|19.41| 9.41 [0.29(1.03| 1.33|1.000( 1.05| 1 1.00 | 37.43 5.00 |1.20| 49.92 | NA |72.43|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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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.-3 BOREHOLE NO-01 Section : CHITAUNI - MADHUBANI
Depth (m) Percentage Retained Mean Particle Size (mm) Sandy Strata Clayey Soil
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1 0.50 0.95 SILTY SAND SM 0.0 0.0 0.0 7.0 37.0 24.0 32.0 0.00 0.00 0.00 4.99 11.19 3.06 1.200 0.204 | 0.796 - - - -
2 | BH-01 3.00 3.45 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 - - -
3 6.00 6.45 SILTY SAND SM 0.0 0.0 0.0 9.0 34.0 21.0 36.0 0.00 0.00 0.00 6.41 10.29 2.68 1.350 0.207 | 0.801 - - - -
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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. - 03
SECTION:CHITAUNI - MADHUBANI

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

GRAIN SIZE ANALYSIS

. 0
i . - || | m 11
—

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

0.00 | 71.00 [ 28.00 | 1.00 2.32 0.85

0.00 | 68.00 [ 30.00 | 2.00 | 1112 | 1.72

MEDIUM DENSE, LITE GREY,SILTY SAND (SM) 0.00 65.00 | 33.00 2.00 11.83 1.46

0.00 | 64.00 [ 35.00 | 1.00 | 11.52 | 1.25
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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. - 03 BOREHOLE NO. - 01
SECTION:CHITAUNI - MADHUBANI

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

(%) (%) (%) (%)

X 9.0 MEDIUM DENSE, LITE GREY,SILTY SAND (SM) 0.00 62.00 | 36.00 2.00 12.87 1.25




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)

7761.481

ROAD

RUB

BH-01

199726

3002345

110.55
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BOREHOLE PROFILE
SECTION: CHITAUNI TO MADHUBANI

BRIDGE NO.: 09
BOREHOLE NO.: 01

_N—Value

BREAATEE]

AR

3:, H 18

PSR

23

¢l Al B34 b
Bore Hole Terminated at : 10.45M.

LEGENDS

1 H SILTY SAND (Sm)
5 B

! 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. 9 DATE STARTED : 20/01/2025 = T
AL I EB[ir 2arves assoc Iates
GWT: 1.60 m |DATE COMPLETED: 20/01/2025 -.! architects engineers & consultants pyvt. ltal.
CONSOLIDATED LOGS INCLUDING LABORATORY TEST RESULTS OF SOIL
FIELD TEST RESULTS LABORATORY TEST RESULTS
SHEAR STRENGTH | CONSOLIDATION Chemical Analysis Result
SPT TEST RESULTS w GRAIN SIZE ANALYSIS CHARACTERISTIC
. - = ERARACTERIES s SOIL SAMPLE WATER SAMPLE
z z 2 z 5
] <} = 2 §
. |3 s | g £ s g R S 5
Q = —_ _ —
e 8 z u 2 i 3 3 g g e | g £ N H 3
I @ z -4 2 @ s g g @ g s < | & | g & i x 2 E 2 S
w 4 w @ @ ° < U Q - £ in] ] £ g w = 4 £ F X
= & E & i i = s 3 & S3 © g = |2 2| z 2 13| 8 ® =} g
= by | o2 £ | s 5 2 3 8 £ g 3 by Sle|2|lz|x|8|2|3|a| & 5 2
z S6 w u = = 3 2 2 3 = 2< ws | o = = > % = o Bl % o - s 5 s S
el zz @ [ o z = 2 € e o o) 22 B = = = = z @ I o o [ o 5 2 = | = 2 £
= =i w w =} =] @ x w w a ZL 5< =l S = = = o o = il S s = x = E @ = & = i
< T 4 e — = o = > 3 9 @ O i) < * < o = = a s 2 @ ™ w S 5 o ) k) P g
S =i} > a ] E S ] = 2 Q Q0 wo > o g N 5 173 173 x o ri o = 2 o s 2 e 2 2
g |55 | g z [z & ; z S s = £s o R S| s |2 | s |3|3|&|e|g|8&8]|35]| 2 ? s 2|z 2| 5
[} o Z ) 4 o g & Z Zz D 0o £S5 5 o o S a a @ a s [r @ ) S £ o I S 31T S 3
4 |
-0.50 0.5 DS 1 000 | 050 | Ds - - - KIS - | o 73 26 1 NON-PLASTIC - - - - - 7.41 | 001 | NIL| -
A 5
1.0 SPT 1 050 | 0.95 7 30 7 (EI i I P - | o 71 27 2 NON-PLASTIC - - - | 283 | - - - 739 [ 003 [NIL| — | - -
o :'i
2.0 SPT 2 | Y | 150 | 195 8 30 8 12 b ; - | - - - - - - - - - - - - - - - 735 | 0.02 [NIL| - | - -
300 | 30 DS 1 ) 250 | 2.80 UDS SLIPPED L - - - - R R R - - R R . R . . R [ I I I .
3|4
4.0 SPT 3 3.00 | 345 10 30 10 L P - | o 68 31 1 NON-PLASTIC - - - | 285 | - - - - - [ R R -
A E
5.0 SPT 4 |E 4.50 | 4.95 12 30 12 1 3] | wmeowm uTEGREVSLTY | - | - - - - - - - - - - - - - - - - [ R -
© I SAND (SM)
600 | 60 DS 2 550 | 580 UDS SLIPPED i I B [ R - - - . N R R - - - [ I I A -
e
7.0 SPT 5 6.00 | 6.45 14 30 14 16«1 [-] - | o 66 32 2 NON-PLASTIC - - 254 | - - - - - [ R R -
=
[
8.0 SPT 6 750 | 7.95 16 30 16 A I = - - - - - - - - - - - - - - - - - [ R R -
¥
=
-9.00 | 90 Ds 3 850 | 8.80 UDS SLIPPED 3 | - - - - - - - - - - - - - - - - [ R R -
10.0 | sPT 7 9.00 | 9.45 18 30 18 17 A | - | o 63 36 1 NON-PLASTIC - - - | 286 | - - - - - -] -] = —
[
1.0 | sPT 8 10.00 | 1045 | 23 30 23 19 f 3 - | - - - - - | - | - - - - - - - - - - [ R S -

* UCS BASED ON POINT LOAD TEST

[CLASSIFICATION OF SOIL AS PERIS : 1498
ABBREVIATION USED :

DS = DISTURBED SAMPLE , SPT = STANDARD PENETRATION TEST. UDS = UNDISTURBED SAMPLE, DST = DIRECT SHEAR TEST,
UC : UNCONFINED COMPRESSION 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
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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 :-1.60m

CORRECTED SPT (N' FINAL CORRECTED VALUE

DSE:“%L%F TYPE OF SOIL OB,SNE,SXEBESPT VALUE (FOR ) AFTER DILATANCY

OVERBURDEN) CORRECTION (N")
0.50 Non Plastic 7 13 13
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 14 18 16
7.50 Non Plastic 16 18 17
9.00 Non Plastic 18 20 17
10.00 Non Plastic 23 24 19

* 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: 9
BOREHOLE NO. BH-01 SECTION: CHITAUNI-MADHUBANI Water table assumed for Calculation: 0.00 m
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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
e w =
a [ sl élale |88l S|lag|lL| & (3516815181618 & s la| 2 |8l & ||| |2|8]8 3
0.50 SM 7 1.73] 0.73 | 29 IV | 0.24/7.00(1.00| 0.87 | 0.37 [0.371.70| 1.33|1.000( 1.05| 0.75| 1.00 | 12.46 464 |1.15| 18.92 |0.20|25.54|0.87|1.00(1.00| 1.19| 0.24| 0.66 Liquefiable
1.50 SM 8 1.73] 0.73 | 29 IV |0.24/7.00(0.99| 2.60 | 1.10 [0.37|1.70| 1.33|1.000( 1.05| 0.75| 1.00 | 14.24 464 |1.15| 20.96 |0.23|29.55(/0.85|1.00(1.00| 1.19| 0.27| 0.74 Liquefiable
3.00 SM 10 | 2.00| 1.00| 32 IV | 0.24/7.00(0.98| 5.19 | 2.19 |[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| 1.28| Non Liquefiable
4.50 SM 12 | 2.00| 1.00| 32 IV |0.24|7.00({0.97| 8.19 | 3.69 |[0.33|1.65| 1.33|1.000( 1.05| 0.95| 1.00 | 26.21 4.83 | 1.17| 35.52 | NA [56.47(0.72(1.00(1.00| 1.19| NA | >1.0| Non Liquefiable
6.00 SM 14 | 2.01| 1.01| 34 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 | 25.78 493 |1.19] 35.57 | NA |55.51|0.72|1.00| 1.00| 1.19| NA | >1.0| Non Liquefiable
7.50 SM 16 | 2.01| 1.01| 34 IV |0.24/7.00(0.94|14.21| 6.71 [0.311.22| 1.33|1.000( 1.05| 0.95| 1.00 | 25.92 493 | 1.19| 35.73 | NA [55.83(0.72(1.00(1.00| 1.19| NA | >1.0| Non Liquefiable
9.00 SM 18 | 2.02| 1.02| 37 IV | 0.24|7.00(0.93|17.22| 8.22 [0.30(1.10| 1.33|1.000( 1.05| 1 1.00| 27.73 5.00 [1.20| 38.27 | NA [59.88(0.70|1.00|1.00|1.19| NA | >1.0| Non Liquefiable
10.00 SM 23 | 2.02|1.02| 37 IV |0.24|7.00(0.91|19.24| 9.24 [0.29(1.04| 1.33|1.000( 1.05| 1 1.00 | 33.41 5.00 |1.20| 45.10 | NA |68.41|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. - 09 BOREHOLE NO. - 01
SECTION:CHITAUNI TO MADHUBANI

GRAIN SIZE ANALYSIS

LLLIL]

SiFimer

T
o

LR e il
H r."l::":.IIII
i3 TR THIT (A TiRL TR ':M' m
R L FiiFiEl il O | I I B
i L Gravel Sand Silt Clay
Symbol Depth, m Soil Description C. C.

(%) (%) (%) (%)
X 0.0 0.00 73.00 | 26.00 1.00 9.44 1.81
(@] 0.5 0.00 71.00 | 27.00 2.00 9.94 2.01
O 3.0 MEDIUM DENSE, LITE GREY,SILTY SAND (SM) 0.00 | 68.00 | 31.00 | 1.00 | 10.27 | 1.60
O 6.0 0.00 66.00 | 32.00 2.00 11.84 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. - 09 BOREHOLE NO. - 01

SECTION:CHITAUNI TO MADHUBANI
GRAIN SIZE ANALYSIS

sl Lot by camens R
i
i
i
Jr
o
!
T
/
e -'"r
!
o /
I"
sl | lﬂ
J
-3
E
T /
o
1m ¥ -;‘_,_;
e o i TR
O | EENLH | Gk TIAE [ T [EEE | O [ coamn |
. L Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description Cu C.
(%) (%) (%) (%)
X 9.0 MEDIUM DENSE, LITE GREY,SILTY SAND (SM) 0.00 63.00 | 36.00 1.00 11.16 1.26
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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. 9 BOREHOLE NO-01 Section : CHITAUNI - MADHUBANI
Depth (m) Percentage Retained Mean Particle Size (mm) Sandy Strata Clayey Soil
= B 5 1 - T
@ I 5~ e o =
© [ = |s L =0 e
g ] c% 2 £ '% E H BEu¥ih+ 5
i - 2 o © P =0 |o 29
s = g ° ° ° © 8 E T |sxl5. |28
> S = S @ S < S = o £ sR PLg <k 5
2 g 2 ¥ o = s 2 ° 2 ¢ | £€° [958 s% 2
; < 5s ] = S = £ brd b w < Q e e si1 |[g§8og g ©
[} ] £ S = 3 0 o 0 N I ~ ~ € ~ w =0 = = w
2| £ S g g S |1 g | 8|8 |8 | S |2]|5 |« < o | & | 8 | § | 8 |8E|=2(ggls¢ £
| o ic 2 =X @ @ < o < S S S < - < S S S S =3 |58 |gEEZE w 5
1 0.50 0.95 SILTY SAND SM 0.0 0.0 0.0 6.0 37.0 28.0 29.0 0.00 0.00 0.00 4.28 11.19 3.57 1.088 0.201 0.790 - - - -
2 | BH-01 3.00 3.45 SILTY SAND SM 0.0 0.0 0.0 7.0 38.0 23.0 32.0 0.00 0.00 0.00 4.99 11.50 2.93 1.200 0.206 | 0.799 - - -
3 6.00 6.45 SILTY SAND SM 0.0 0.0 0.0 8.0 34.0 24.0 34.0 0.00 0.00 0.00 5.70 10.29 3.06 1.275 0.203 0.793 - - - -




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)

9047.045

10

ROAD

RUB

BH-01

200321

3001206

111.15

SUBMITTED BY:

711N/

aarvee associates

architects engineers & consultants pvt. Itd.




BOREHOLE PROFILE
SECTION: CHITAUNI TO MADHUBANI

BRIDGE NO.: 10
BOREHOLE NO.: 01

N-=Value
E_é
:1: : ;|
e k1
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H— 14
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H— 21
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5|
Bore Hole Terminated at : 10.45M.

LEGENDS

L

H SILTY SAND (SM)

1 Ground Water Table

B/

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. 10 DATE STARTED : 20/01/2025 e = - v — = t
BOREHOLE NO. BH- 01 h'@ agal = assSoOoclales
GWT: 1.90 m |DATE COMPLETED : 20/01/2025 | mmoie, 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 5
3 & £ 8 <
o |5 ¢ | g 2 : 5 . - R
] = = = ? _
£ |8 | 5 |82 s | 2| 5| B 3 g Slelels|¢ 5+ | & 8
5 o 2 z o 2 s 3 2 I} w 5} = g i 2 E = i z zZ 5 g H
= 14 = e i} i o bl B © oz o g e o ] = Q s o > [=) 5
= = & i E = g =z 8 I3 ] zQ s = = z > o] z < = 2 = £
s | e | 2 5 | 2 ¢ e $ 3 < ok gg | ¢ s | S || |E|c|=2|%8]28 : B < 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 £
< [=ai} S [ o = o [ El El a 20 wo > a > 17 1 X I i} o = ? ° S 21 2 g 2
T - & ; : E - i3 g2 |8 = |5 | 3|8 | 2 |3|3 || |83 5| B 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
o
o
-0.50 05 DS 1 0.00 | 050 DS - - S 4 I - 0 73 26 1 NON-PLASTIC - - - - - 7.55[0.03[ NIL| —~ | - -
£ -
: =
1.0 SPT 1 050 | 095 7 30 7 I & I - 0 71 27 2 NON-PLASTIC - - ~ | 286 | - - - - 7.46[0.02| NIL| —~ | - -
I
2.0 SPT 2 AN 150 | 1.95 9 30 9 13 | o - - - - - - - - - - - - - - - - 7.61/0.02| NIL| — - -
E =
-3.00 3.0 DS 1 250 | 280 UDS SLIPPED £a o - - - - - - - - - - - - - - - - R R I — -
= I B
2 =
CF a.
4.0 SPT 3 3.00 | 345 12 30 12 REA [ I - 0 68 31 1 NON-PLASTIC - - ~ | 285 | — - - - [N (R R B _
i I
£ 2 |E
5.0 SPT 4 o 4.50 4.95 15 30 15 18 Fl — MEDIUM, DENSE LITE - - - - - - - - - - - - - - - - - - - - - -
e F| || GREY.SILTY sAND (sm)
600 | 60 DS 2 550 | 580 UDS SLIPPED I I - I . [ A _ ~ I I I I -
1k
CF .,
7.0 SPT 5 6.00 | 6.45 14 30 14 6 [ |- - 0 66 2 2 NON-PLASTIC - - 254 | - - - - I -
| I
8.0 SPT 6 7.50 | 7.95 21 30 21 0 [2 = - | - - - - - - - - - - - - - - - - - =1=-] - -
1 1=
o e
-9.00 9.0 DS 3 850 | 8.80 UDS SLIPPED [ R - - - - - - - - - - - - - - - [ I e -
100 | sPT 7 9.00 | 945 23 30 23 20 | | - 0 63 36 1 NON-PLASTIC - - - | 256 | - - - - I -
I B
’ =
1.0 | sPT 8 10.00 | 1045 | 25 30 25 20 [4 |5 R - - - - - | - | - - - - - - - - - [ R I e -

[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




71N

aarvee associlates

architects engineers & consultants pvt. Itd

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 :-1.90m

OEPTHOF | ooy, [osseRveDSer | CORTECTED SPT(N) | FNAL CommeCTED ViLLE
OVERBURDEN) CORRECTION (N")
0.50 Non Plastic 7 13 13
1.50 Non Plastic 9 13 13
3.00 Non Plastic 12 18 17
4.50 Non Plastic 15 20 18
6.00 Non Plastic 14 18 16
7.50 Non Plastic 21 24 20
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

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
0.0 e
—{— Observed SPT
—a— Corrected SPT
c N
E 2.0 \\
RO
Ie) 4.0
[h'd
O 1 }
=
O
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: [/
6.0 L
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v \\\
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=) N
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10.0 \u \

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: 10
BOREHOLE NO. BH-01 SECTION: CHITAUNI-MADHUBANI Water table assumed for Calculation: 0.00 m
E
) 5| 2
el || 8| &
s | e | T
- g E|ls| ¢ :; -
Fa k] 3] 3
€ § SI2|E| 8| 2 |a 2
£ e | 2| 3 s|2(8| 8|5 |¢ g £
) S| 2|8 =|elT|g|c| | B |8 - a
o] > | 3| e |=|c|8|8|s5| 8| 3 |% Z Z
w - c @ - O | ® k] © 2 = =
s Y H a = N £ =] = = ®» ° »
: |5 2|3 5 e Ele|5]|z) 88 o g : -
3 3 T s| 8| E|s|3|s|8|¢8| 5 |& |28 |2|g| 8 - g
2 pid s g1 5|s5|3|8|s|%|3| 25 |a |lo|9lo| O 5 " Tlog ]
= o [ £ o g > = 7] o = © Pl e ° = e o 3 = E=] ©
2 3 2| 2| 5| g |E|S|E|e|8| & |°¢ Sl Sl el & £ |z |8 Lz e g
a = S lalagle|d|led|f|la|ll| T |&d|5f|lolc|lols]d @ s lao| 2 [l & ||| |2[8]2 o
0.50 SM 7 1.73| 0.73 | 29 Il |0.16|6.00|1.00| 0.87 | 0.37 [0.25|1.70| 1.33|1.000| 1.05| 0.75| 1.00 | 12.46 464 | 1.15| 18.92 |0.20|25.54|0.87|1.00|1.00| 1.77| 0.36| 1.46| Non Liquefiable
1.50 SM 9 1.73| 0.73 | 29 Il |0.16|6.00|0.99| 2.60 | 1.10 [0.24|1.70| 1.33|1.000| 1.05| 0.75| 1.00 | 16.02 464 |1.15| 23.00 | 0.26|33.56|0.83|1.00|1.00( 1.77| 0.45| 1.87| Non Liquefiable
3.00 SM 12 | 2.00| 1.00 | 32 Il |0.16|6.00|0.98| 5.19 | 2.19 [0.24|1.70| 1.33|1.000| 1.05| 0.85| 1.00 | 24.22 4.83 | 1.17| 33.18 | NA [51.98|0.74|1.00| 1.00| 1.77| NA | >1.0| Non Liquefiable
4.50 SM 156 | 2.00| 1.00 | 32 Il |0.16|6.00|0.97| 8.19 | 3.69 [0.22|1.65| 1.33|1.000| 1.05| 0.95| 1.00 | 32.76 483 | 1.17| 43.19 | NA |67.76/0.66|1.00| 1.00| 1.77| NA | >1.0| Non Liquefiable
6.00 SM 14 | 2.01|1.01| 34 Il |0.16|6.00|0.95|11.19| 5.19 [0.21|1.39| 1.33|1.000| 1.05| 0.95| 1.00 | 25.78 4.93 | 1.19| 35.57 | NA [55.51|0.72|1.00| 1.00| 1.77| NA | >1.0| Non Liquefiable
7.50 SM 21 2.01| 1.01| 34 Il |0.16|6.00|0.94|14.21| 6.71 [0.21|1.22| 1.33|1.000| 1.05| 0.95| 1.00 | 34.02 493 | 1.19| 45.36 | NA |69.02|0.65|1.00|1.00{ 1.77| NA | >1.0| Non Liquefiable
9.00 SM 23 [ 2.02|1.02| 37 Il [0.16|6.00|0.93|17.22| 8.22 [0.20| 1.10| 1.33|1.000| 1.05| 1 1.00| 3543 5.00 |[1.20| 47.51 | NA |70.43[{0.65[1.00|1.00|1.77| NA | >1.0| Non Liquefiable
10.00 SM 25 [2.02|1.02| 37 Il [0.16|6.00|0.91(19.24| 9.24 |0.20| 1.04| 1.33|1.000| 1.05| 1 1.00| 36.32 5.00 |[1.20| 48.58 | NA [71.32|0.64|1.00(1.00| 1.77| NA | >1.0{ Non Liquefiable

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

Ce or Cyr (Correction for hammer energy ratio) = ER/60, ER for Rope and pully System = 80 % , Hence C¢ = 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

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. - 10 BOREHOLE NO. - 01
SECTION:CHITAUNI TO MADHUBANI
GRAIN SIZE ANALYSIS

Larsicke. (LN}

LSS i #
e 1]
B
A
e V/i
R
% S
EENT
e o
P
" . zd
Lo
- LLAY SlLE E AARE GERAYIEL. BT B
msas v - I l l — l TR
. Lo Gravel Sand Silt Clay
Symbol Depth, m Soil Description C, C.
(%) (%) (%) (%)

X 0.0 0.00 73.00 | 26.00 1.00 9.48 1.82
(o] 0.5 0.00 71.00 | 27.00 2.00 9.92 2.00
O 3.0 MEDIUM,DENSE LITE GREY,SILTY SAND (SM) 0.00 68.00 | 31.00 1.00 10.27 1.60
O 6.0 0.00 66.00 | 32.00 2.00 11.84 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. - 10 BOREHOLE NO. - 01
SECTION:CHITAUNI TO MADHUBANI
GRAIN SIZE ANALYSIS

Varsiche
Fi
A
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/
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LinE | FITETINT) | LLrAie Tink | P [ TiRE | PR 1
| il |
Symbol | Depth, m Soil Description Grave sand Silt Clay C, C.
(%) (%) (%) (%)
X 9.0 MEDIUM,DENSE LITE GREY,SILTY SAND (SM) 0.00 63.00 | 36.00 1.00 11.16 1.26
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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)

COMPUTATION OF WEIGHTED MEAN DIAMETER OF PARTICLES AND SILT FACTOR

BRIDGE NO. 10 BOREHOLE NO-01 Section : CHITAUNI - MADHUBANI
Depth (m) _ Percentage Retained Mean Particle Size (mm) Sandy Strata Clayey Soil
.6 [ —
(/2] Fon) o n t
(o] - ~
g o (7] £ @ ® 5 Nwn X uw+
[°) ° ® 0 o ° % £ x |, o 5
4 < o o o o N - o ] © o c 2
° ke = S @ S 3 s S o t s~ _CPLg L 5
2 = ® < o < = ° ° ° © 2 <Tles El o= 2
. ° £ ® o o o o = = = 10 0 0 0 o 8y EI2g8{2E 8
o S £ 68 K - = = - 0 o 0 N N ~ ~ e . i3I8 Cgl® E w
Z| 5 s | o 25 S g | 8| 8 | 8| S| 2|5 | « ~ o | & | 8 | § | 8 |SE|=3Eggge e =
| o o = Qo @ 3 < ~ < S S S < o - S S S S =% |pEJleEx]g = w o
1 0.50 0.95 SILTY SAND SM 0.0 0.0 0.0 6.0 37.0 28.0 29.0 0.00 0.00 0.00 4.28 11.19 3.57 1.088 | 0.201 | 0.790 -
2 | BH-01 3.00 3.45 SILTY SAND SM 0.0 0.0 0.0 7.0 38.0 23.0 32.0 0.00 0.00 0.00 4.99 11.50 2.93 1.200 | 0.206 | 0.799 -
3 6.00 6.45 SILTY SAND SM 0.0 0.0 0.0 8.0 34.0 24.0 34.0 0.00 0.00 0.00 5.70 10.29 3.06 1.275 | 0.203 | 0.793 -




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)

9666.338

12

ROAD

RUB

BH-01

200608

3000657

111.40

SUBMITTED BY:

711N/

aarvee associates

architects engineers & consultants pvt. Itd.




BOREHOLE PROFILE

SECTION: CHITAUNI - MADHUBANI
BRIDGE NO.-12

BOREHOLE NO.: BH- 01

T

13

— 14

5.50m
— 18

— 21

— 23

— 25

Bore Hole Terminated at : 10.45M.

LEGENDS

Sandy Silty (ML)

Silty 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)




. -
BRIDGE NO. 12 DATE STARTED : 21/01/2025 . - - rve E a = I t
BOREHOLE NO. BH- 01 ‘ d 'ﬂ 5 5 c:) C a ES
GWT: 250 m |DATE COMPLETED : 21/01/2025 | mmie, 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 e el N ——
- 2 z 5
5 8 E a §
o |5 ¢ | g 2 : 5 . - R
[} = & & ? _
£ |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
= 5 5 ri 173 & 2 =z 8 o i} z2 s e = z = 9 z < E4 - £
= Yy 2 & K = S 3 5 4 ok 2z | = = = S = = o 3 z Q - S c = s
g 2 o 4 e z 9 = € S 9 Eg o & - s Si El 2|2 | ¥ g | o | ¢ B 3 < 2 | = 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 | g k) E-]
< [=ai} S [ o = o [ El El a 20 wo > a > 17 1 X I i} o = ? ° S 21 2 g 2
T - & ; : E - i3 g2 |8 = |5 | 3|8 | 2 |3|3 || |83 5| B 5 2|z 2| s
[} o Z ) 4 a g & Zz Zz ® a5 £S | & S 3 o = a a @ a = [ 7] D S £ S T|513|% 5 3
-0.50 0.5 DS 1 0.00 | 050 DS - - - LITE GREY, SANDY SILT (ML) | = 0 42 54 4 NON-PLASTIC - - - - - - I -
1.0 SPT 1 050 | 0.95 7 30 7 13 - 0 71 27 2 NON-PLASTIC - - - | 282| - - - - - -] - -] - -
2.0 SPT 2 150 | 1.95 10 30 10 15 - - - - - - - - - - - - - - - - [ I R -
MEDIUM, LITE GREY,SILTY
300 | 30 Ds 1 % 250 | 280 UDS SLIPPED SaND (o) . . - B - - - - - . . . . . I I R I .
4.0 SPT 3 300 | 345 13 30 13 18 - 0 68 31 1 NON-PLASTIC - - — | 254 | - - - - == -] = -
5.0 SPT 4 |E 450 | 4.95 14 30 14 17 - - - - - - - - - - - - - - - - - -] -]-] - -
3
o
-6.00 6.0 DS 2 5.50 5.80 UDS SLIPPED - - - - - - — - - - - — — - - - —| - — | - - -
7.0 SPT 5 6.00 | 6.45 18 30 18 19 - 0 96 4 0 NON-PLASTIC - - 255 | - - - - - - =1=] - -
8.0 SPT 6 7.50 | 7.95 21 30 21 20 MEDIUM, LITE GREY,POORLY | — - - - - - - - - - - - - - - - [ R P - — —
GRADED SAND (SP)
-9.00 9.0 DS 3 8.50 8.80 UDS SLIPPED - - - - - - - - - - - - - - - - - - - - - -
10.0 SPT 7 9.00 | 945 23 30 23 20 - 0 97 3 0 NON-PLASTIC - - - | 257 | - - - - - -] -] -] - -
11.0 SPT 8 10.00 | 1045 | 25 30 25 20 - - - - - - | - | - - - - - - - - - - =] =] - -

[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 :-2.50m

CORRECTED SPT (N' FINAL CORRECTED VALUE

DSE:“;;%F TYPE OF SOIL OB',S’NE,';{/XEBESPT VALUE (FOR ) AFTER DILATANCY

OVERBURDEN) CORRECTION (N")
0.50 Non Plastic 7 13 13
1.50 Non Plastic 10 15 15
3.00 Non Plastic 13 20 18
4.50 Non Plastic 14 19 17
6.00 Non Plastic 18 23 19
7.50 Non Plastic 21 24 20
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
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28

0.0 e
J]\ —— Observed SPT

\ —— Corrected SPT

SR
\
6.0 h Lg

R

10.0 ‘\u L\\'

DEPTH BELOW GROUND LEVEL(m)

Lt

12.0 -




Bl i 2 =< aassSscoOcCiates

—.‘ areihiltects esngineasrs & comsultanmts et ol

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: 12
BOREHOLE NO. BH-01 SECTION: CHITAUNI-MADHUBANI Water table assumed for Calculation: 0.00 m
5
% Bl 3|~
s ElE|s| =
-~ & s1S2|2] 5| 3 z
| = 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 = -
[C] > 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
g ] g 2| s|e|E|l5|E|e|5| 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 7 1711 071 29 IV | 0.24/7.00(1.00| 0.86 | 0.36 |[0.371.70| 1.33|1.000( 1.05| 0.75| 1.00 | 12.46 464 |1.15| 18.92 |0.20|25.54|0.87|1.00(1.00| 1.19| 0.24| 0.65 Liquefiable
1.50 SM 10 | 1.71]| 071 | 29 IV |0.24|7.00(0.99| 2.57 | 1.07 |0.37|1.70| 1.33|1.000( 1.05| 0.75| 1.00 | 17.81 464 |1.15| 25.05 |0.29(37.56(/0.81|1.00(1.00| 1.19| 0.35| 0.94 Liquefiable
3.00 SM 13 | 2.01| 1.01| 32 IV |0.24/7.00(0.98| 5.13 | 2.13 [0.37|1.70| 1.33|1.000( 1.05| 0.85| 1.00 | 26.23 483 | 1.17| 35.55 | NA |56.52|0.72|1.00| 1.00| 1.19| NA | >1.0| Non Liquefiable
4.50 SM 14 | 2.01| 1.01| 32 IV |0.24/7.00(0.97| 8.15| 3.65 [0.34|1.66| 1.33|1.000( 1.05| 0.95| 1.00 | 30.76 4.83 | 1.17| 40.85 | NA [65.76(0.67 [ 1.00( 1.00| 1.19| NA | >1.0| Non Liquefiable
6.00 SP 18 | 2.02| 1.02 4 IV |0.24/7.00(0.95|11.16| 5.16 |[0.32|1.39| 1.33|1.000( 1.05| 0.95| 1.00 | 33.24 0.00 [1.00| 33.24 | NA [68.24(0.66| 1.00| 1.00| 1.19| NA | >1.0| Non Liquefiable
7.50 SP 21 | 2.02| 1.02 4 IV |0.24|7.00(0.94|14.19| 6.69 [0.311.22| 1.33|1.000( 1.05| 0.95| 1.00 | 34.06 0.00 |1.00| 34.06 | NA |69.06|0.65|1.00|1.00| 1.19| NA | >1.0| Non Liquefiable
9.00 SP 23 | 2.04| 1.04 3 IV | 0.24|7.00(0.93|17.22| 8.22 [0.30(|1.10| 1.33| 1.000( 1.05| 1 1.00| 3543 0.00 [1.00| 35.43 | NA [70.43(0.65|1.00|1.00(1.19| NA | >1.0| Non Liquefiable
10.00 SP 25 | 2.04| 1.04 S IV |0.24|7.00(0.91|19.26| 9.26 [0.29( 1.04| 1.33|1.000( 1.05| 1 1.00 | 36.28 0.00 |1.00| 36.28 | NA |71.28|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
North Eastern Railway (Total 1022.00 km)
BRIDGE NO. -12 BOREHOLE NO. - 01
SECTION:CHITAUNI TO MADHUBANI
GRAIN SIZE ANALYSIS

:
I
5

e i
EE | [EREE | OHE [ ok
i L Gravel | Sand Silt Clay
Symbol Depth, m Soil Description C. C.
(%) (%) (%) (%)
X 0.0 LITE GREY, SANDY SILT (ML) 0.00 42.00 | 54.00 4.00 13.52 1.29
O 0.5 0.00 71.00 | 27.00 2.00 9.95 2.01
MEDIUM, LITE GREY,SILTY SAND (SM
a 3.0 (SM) 0.00 68.00 [ 31.00 1.00 8.18 1.31
0 6.0 MEDIUM, LITE GREY,POORLY GRADED SAND (SP) 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
North Eastern Railway (Total 1022.00 km)

BRIDGE NO. -12
SECTION:CHITAUNI TO MADHUBANI

BOREHOLE NO. - 01

GRAIN SIZE ANALYSIS
g paiy =
g
ri
o
{
Gl
Eor /
i
2] i'lr
i
{
i FLANE
T PR THTT CAFAIEE iRl IR
. L Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description Cu C.
(%) (%) (%) (%)
x 9.0 MEDIUM, LITE GREY,POORLY GRADED SAND (SP) 0.00 | 97.00 | 3.00 0.00 3.23 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.-12 BOREHOLE NO-01 Section : CHITAUNI - MADHUBANI
Depth (m) Percentage Retained Mean Particle Size (mm) Sandy Strata Clayey Soil
= B 5 0. 3T
@ I = 5~ e o =
o ] = c E L =0 e t=
f 5 & 2§' %z Eg BEnLu + 32
. = o [ - L5
s = g ° ° ° © 8 E 3 |Ex|5.|28
© L =4 e «© = < = oS o T S~ O v [< T 5
2 s ] < o -~ c ° ° ° < 5 08 | o =
. 2 T & ) ) ) ) - - - 0 0 © © a s I 2g|¢e S
o ] £ C = S - bed - bed v o v ~ I ~ ~ [ w ce s £ g
4 = H ? [s) o =3 o o ] =] ~ - o ~ © S E =9 o0 |0 o -
= S ° o o 5 © =] =] =] < - (=) © < ) ~ @ - o @ = > S | > = =
n o w = [=X7] 4] w < o - o S o < © - =] o S o =3 n = <E (< £ W n
1 0.00 0.50 SANDY SILT ML 0.0 0.0 0.0 20 25.0 15.0 58.0 0.00 0.00 0.00 1.43 7.56 1.91 2175 0.131 0.636 - - - -
2 | BH-01 3.00 3.45 SILTY SAND SM 0.0 0.0 0.0 7.0 38.0 23.0 32.0 0.00 0.00 0.00 4.99 11.50 2.93 1.200 0.206 | 0.799 - - -
3 6.00 6.45 POOR;\LSSADED SP 0.0 0.0 0.0 18.0 44.0 34.0 4.0 0.00 0.00 0.00 12.83 13.31 4.34 0.150 0.306 | 0.974 - - - -




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)

10853.137

15

ROAD

RUB

BH-01

201105

2999583

110.29

SUBMITTED BY:

7 1IN/

aarvee associates

architects engineers & consultants pvt. ltd.




BOREHOLE PROFILE

SECTION: CHITAUNI - MADHUBANI
BRIDGE NO.- 15

BOREHOLE NO.: BH- 01

N—Value
— 9

1"

x:'a-;-'?-.r';.‘.&,,‘rf‘si'a;-";,' VA

18

EAREnT e

L e R L i Ll e N o s

21

L g T

23

EraAs

24

Bore Hole Terminated at : 10.45M.

LEGENDS

Sandy Silt (ML)

A silty Sand (SM)

Ground Water Table

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. 15 DATE STARTED : 22/01/2025 e = - v — = t
BOREHOLE NO. BH- 01 h'@ d-::’]l" E'E: OSSO |ales
GWT: 2.00 m |DATE COMPLETED : 22/01/2025 | mmoie, 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 5
3 & £ 8 _ <
é s | 3 = 2 5 - g | _ 5 ~
g | 2 | 2 z 3 2 gl & |8 z 5
= o = = = @ . £ z @ ] 2 (s)
5 o 2 z o 2 s 3 2 @ w 3 = S i 2 £ = i z 2 5 g H
= 14 = e i} i o bl B © oz o g e o ] = Q s o > [=) 5
= = & i E = g =z 8 I3 ] zQ s = = z > o] z < = 2 = £
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 £ €
= =i w w o = = 5 w w S FL u b - g = 9 = o 15} i} = = o 3 = E @ N 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
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 - - - - 0 44 52 4 NON-PLASTIC - - - 2.51 - 7.32(0.01| NIL| - - -
MEDIUM DENSE, LITE
" BROWN, SANDY SILT (ML)
1.0 SPT 1 0.50 0.95 9 30 9 17 - 0 42 53 5 NON-PLASTIC - - 2.51 - - - 7.36|0.02| NIL | - - -
o
e
2.0 SPT 2 L 1.50 1.95 11 30 " 16 : “E - - - - - - - - - - - - - - - - - 7.44(0.02| NIL| - - -
' =
= 1 |
-3.00 30 Ds 1 = | 250 | 280 UDS SLIPPED E . - - - - - I - - - - - - . [N U I -
X3
4.0 SPT 3 3.00 3.45 14 30 14 18 ‘E - 0 74 24 2 NON-PLASTIC - - - 2.56 - - - - - - - - - -
o)
5.0 SPT 4 £ 450 | 4.95 16 30 16 18 M - - - - - - - - - - - - - - - - - [N QR [ - -
8 =
. :
-6.00 6.0 DS 2 550 | 5.80 UDS SLIPPED *} MEDIUM DENSE, LITE GREY, | — - - - - - - - - - - - - - - - - N I R - - -
z SILTY SAND (SM)
7.0 SPT 5 6.00 6.45 18 30 18 19 rH -.. - 0 72 27 1 NON-PLASTIC - - 2.54 - - - - - - - - - -
D
8.0 SPT 6 750 | 7.95 21 30 21 20 |4 | - - - - - - - - - - - - - - - - - - - -] - - -
2 I B
200 | 90 DS 3 850 | 8.80 UDS SLIPPED [ - - - - - - I - - - - - - - [N I B B -
b I
2, =2
10.0 SPT 7 8.00 9.45 23 30 23 20 f: e - 0 68 30 2 NON-PLASTIC - - - 2.56 - - - - - - - - - -
] s
-11.00 | 11.0 SPT 8 10.00 | 10.45 24 30 24 0 o fc - - - - - - | - | - - - - - - - - - - [ 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 :-2.00 m

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 9 17 17
1.50 Non Plastic 11 16 16
3.00 Non Plastic 14 21 18
4.50 Non Plastic 16 22 18
6.00 Non Plastic 18 22 19
7.50 Non Plastic 21 24 20
9.00 Non Plastic 23 25 20
10.00 Non Plastic 24 25 20

* 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 !

f —{— Observed SPT
[
2.0

—— Corrected SPT

4.0 \[
6.0 \

Ari//b——tf

DEPTH BELOW GROUND LEVEL(m)

AN

10.0 T L\

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: 15
BOREHOLE NO. BH-01 SECTION: CHITAUNI-MADHUBANI Water table assumed for Calculation: 0.00 m
£
2| |g|3
El=| =] £ | &
s|E|lg| s | 3
A S || 2 5 = —
o £ S| 9| & 2 s |
€ = ® | v | E ] = n °
£ 2 2 > ] 2 ] 2 5 e 3 T
- 22l - < | E| 8| 2| 3 |2 = Q
® S| £l 2| =289 £ | & F £ 2z
w g El§| 8|S |N|S|E[S|EB|F | 3 e
3 5 s || e | E|e|B|le|S| 23| % |8 = ol g s 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 gl2|s g5 |s|E S & |S|:-|lulzlale|als:’ Z |83 5|8 g
a = o lalalic |d|ld|ld|lale|lE |F|lS|lS|lcloleld % s |lao| 2 |8 ||| |2]8]82 o
0.50 ML-NP 9 1.72| 0.72 | 58 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 | 16.02 5.00 [1.20| 24.23 [0.28|33.56(0.83|1.00(1.00(1.19|0.33| 0.89 Liquefiable
1.50 SM 11 2.00| 1.00| 26 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 | 19.59 4.39 [1.12| 26.37 [0.32(41.57(0.79(1.00(1.00|1.19| 0.38| 1.04| Non Liquefiable
3.00 SM 14 | 2.00( 1.00 | 26 IV [0.24(7.00|0.98| 5.58 | 2.58 |0.33[1.70(1.33|1.000{1.05(0.85| 1.00 | 28.25 4.39 [1.12| 36.10 | NA [61.07(0.69|1.00(1.00|1.19| NA |>1.0| Non Liquefiable
4.50 SM 16 | 2.00| 1.00| 26 IV [0.24(7.00|0.97| 8.58 | 4.08 |0.32(1.57|1.33]|1.000{1.05(0.95| 1.00 | 33.23 4.39 [1.12| 41.69 | NA [68.23(0.66|1.00(1.00|1.19| NA |>1.0| Non Liquefiable
6.00 SM 18 | 2.01| 1.01 28 IV [0.24(7.00|0.95|11.58| 5.58 [0.31[1.34|1.33|1.000{1.05(0.95| 1.00 | 31.97 4.56 [1.14| 40.95 | NA [66.97(0.67|1.00|1.00|1.19| NA |>1.0| Non Liquefiable
7.50 SM 21 2.01]|1.01| 28 IV [0.24(7.00|0.94|14.60| 7.10 [0.30(1.19(1.33|1.000{1.05(0.95| 1.00 | 33.08 456 (1.14| 42.21 NA |68.08(0.66(1.00(1.00(1.19| NA | >1.0| Non Liquefiable
9.00 SM 23 |[202]1.02| 32 IV [0.24(7.00|0.93|17.61| 8.61 [0.30(1.08(1.33|1.000(1.05( 1 1.00 | 34.62 4.83 [1.17| 45.36 | NA [69.62(0.65|1.00(1.00|1.19| NA |>1.0| Non Liquefiable
10.00 SM 24 |202]1.02| 32 IV [0.24(7.00|0.91|19.63| 9.63 [0.29(1.02|1.33|1.000(1.05| 1 1.00 | 34.15 483 [1.17| 44.82 | NA [69.15(0.65|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 Cyyw (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. - 15 BOREHOLE NO. -01
SECTION:CHITAUNI TO MADHUBANI

GRAIN SIZE ANALYSIS
I 5 o s
i
Fd
i
nan FA
e
/
L - ] B 1
£ T
ﬁ!
o il
-
(]
Y = BERE
X o Gravel | Sand Silt Clay T
Symbol | Depth, m Soil Description C, C.
(%) (%) (%) (%)
X 0.0 0.00 | 44.00 | 52.00 | 4.00 12.48 1.18
MEDIUM DENSE, LITE BROWN, SANDY SILT (ML
®) 0.5 v 3 ° > SILT (ML) 0.00 | 42.00 | 53.00 5.00 13.54 1.29
O 3.0 0.00 74.00 | 24.00 2.00 9.17 1.98
MEDIUM DENSE, LITE GREY, SILTY SAND (SM
0 6.0 v s ¢ s > (SM) 0.00 72.00 | 27.00 1.00 9.66 1.95
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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. - 15 BOREHOLE NO. -01
SECTION:CHITAUNI TO MADHUBANI

GRAIN SIZE ANALYSIS
- . adt Einii e Yagtin . o -
pamt 'F"'f
Fi
e /
!
TR "r
i
i
gauu i
FIIT )
e A
P
s
T -_J"
.-"'l-‘II i
nluse _,,,a-""f'
— BN T GEANT,
I TR [ e e [ e ]

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

X 9.0 MEDIUM DENSE, LITE GREY, SILTY SAND (SM) 0.00 68.00 | 30.00 2.00 11.41 1.67
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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. 15 BOREHOLE NO- 1 Section : CHITAUNI - MADHUBANI
Depth (m) Percentage Retained Mean Particle Size (mm) Sandy Strata Clayey Soil
= I —E~ "
o (3 — = ‘a
3 s | £ |53, JBirE
= s @ 2z |22 S s BELNT
3 =1 o L - = L
2 g S o o o 2 3 '5 % £ kA 'g © g’ §
S = S @ S < P = o £ 5E |0 [ E .
o 3 H < o < s s 2T ot |0 2
. e E 7] o ) ) o ] 2 2 w 0 © 0 [-% R D0 |DT® 3]
S S £ = s - - - - 0 o © ~ N ~ ~ c_. | EX | |SE b
= S H »© [3) o o o =3 N o ~ - o o © SE =© 3o 3 o
= o <4 o o5 © =] =] =] < - o © < ) ~ @ - -] [ =~ S8 |58 =
n ] w = [=X7] 4] w0 < o - o oS o < © - o o o o =3 n <= <E |< £ w n
1 0.50 0.95 SANDY SILT ML 0.0 0.0 0.0 3.0 28.0 11.0 58.0 0.00 0.00 0.00 2.14 8.47 1.40 2175 | 0.142 | 0.663 - - -
2 BH-1 3.00 3.45 SILTY SAND SM 0.0 0.0 0.0 6.0 47.0 21.0 26.0 0.00 0.00 0.00 4.28 14.22 2.68 0.975 | 0.221 0.828 - - - -
3 6.00 6.45 SILTY SAND SM 0.0 0.0 0.0 7.0 45.0 20.0 28.0 0.00 0.00 0.00 4.99 13.61 2.55 1.050 | 0.222 | 0.829 - - - -




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)

12202.116

18

ROAD

RUB

BH-01

201045

2998243

111.88

SUBMITTED BY:

711N/

aarvee associates

architects engineers & consultants pvt. Itd.




BOREHOLE PROFILE

SECTION: CHITAUNI - MADHUBANI
IR BRIDGE NO.- BR-18

BOREHOLE NO.: BH- 01

N-Value

— 6

— 8

\ 4 - ~— 10
= 3.00m } [:1 =]
.20m b= b
R Bt
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] ]
2
L2 €
3 2
3 e
b 3

2 10
& &
o 2%
X iy
£y ES)
- =

& 19
b b
) B
& &
b o
v -
L o

= 23

e [ i=— 25
< o] 2
Lt =

Bore Hole Terminated at : 10.45M.

LEGENDS

Sandy Silt (ML)

~{ Silty Sand (SM)

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. 18 DATE STARTED : 23/01/2025 . - - rve E = I t
BOREHOLE NO. BH- 01 ' d d a 5 5 D C a ES
GWT: 320 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 ; y GRAIN SIZE ANALYSIS e e e —
: = z 7
5 8 E a §
o |5 ¢ | g 2 : 5 . - R
[} = & & ? _
£ |8 | 5 |82 s | 2| 5| B 3 g Slelels|¢ 5+ | & 8
5 o 2 z o 2 s 3 2 I} w 5} = g i 2 E = i z z 5 g H
= i B x i i e ] g [ °% © g = a s | & o s u 3 S 8
= = & i E = 2 = 8 e i} z9 s o = z = I} z < =) 2 = £
> | gy | i | 2 E 8 $ 3 © Sk gg | g e | £ |[s|5|&E|S|=2|8%8]¢g . 8 < s | ®
3 = <] [ e = Q g o g o EQ o [ & _ _ s 5 | 2 g W g o (o] o 8 o < | = 2 2
= =i w w o ] = £ w w ] S u e = 2 = g S ) G i Z = o & = E 2 N 5 5
I3 o 4 = i z w o 5 5 o x5 o | @ £ g & a = E|la|H§ 2 @ [ u 5 5 14 3| g g g
< [=i] S [ ] = ) i o o ) 7] wo > o = > 35 7] 173 x 12 w o = @ ° s 2 & = £
T - & ; : £ | 5| = i3 g2 || = |5 | 3|8 | 3 |3|3 || |83 5| B 5 2|z 2| s
[} o Z ) 4 a g & Zz Zz ® a5 £S | & S 3 o = a a @ a = [ 7] D S £ S T|513|% 5 3
-0.50 05 Ds 1 0.00 | 050 Ds - - - - 0 45 50 5 NON-PLASTIC - - - - - - [ - -
1.0 SPT 1 050 | 095 6 30 6 1 MEDIUM, LITE BROWN, - | - - - - - - - - - - - - -] - -
SANDY SILT(ML)
2.0 SPT 2 150 | 1.95 8 30 8 12 - | - - - - - - - - - - - - - - - [ I R -
-3.00 3.0 up 1 250 | 2.80 - - 0 35 60 5 NON-PLASTIC - - - | 283 | - 0 270 - N R -
4.0 SPT 3 Y | 300 | 345 10 30 10 12 [ [ [ - - - - - - - B - B B - - - - [ R R R -
50 | sPT 4 E ] as0 | aos | 13 30 13 7 [ |5 I - _ _ - R I _ _ _ I _
o ZiE
6.00 6.0 P 2 550 | 580 UDS SLIPPED 1 |2 - - - - - _ - _ _ _ - - - - - - (N (R I I _
= I S
7.0 SPT 5 6.00 | 6.45 15 30 15 17 [ |& vEDIUM, LITE GREY,SILTY - 0 70 29 1 NON-PLASTIC - - 254 | - - - - [ (R (R - -
= SAND (SM)
SE
8.0 SPT 6 750 | 7.95 19 30 19 19 I - | - - - - - - - - - - - - - - - [ I R -
SE
|
-9.00 9.0 Ds 3 850 | 8.80 UDS SLIPPED = E R - - - - - - - - - - - - - - - [ I e -
100 | sPT 7 9.00 | 945 23 30 23 20 Fi | - 0 66 2 2 NON-PLASTIC - - - | 256 | - - - - -] -] - - -
1.0 | SPT 8 10.00 | 1045 | 25 30 25 21 o = - | - - - - - | - | - - - - - - - - - [ R I e -

[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 :- 3.20m

CORRECTED SPT (N' FINAL CORRECTED VALUE

DSEJEL%F TYPE OF SOIL OB§N'%'§/XEBESPT 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 12 12
4.50 Non Plastic 13 18 17
6.00 Non Plastic 15 19 17
7.50 Non Plastic 19 22 19
9.00 Non Plastic 23 25 20
10.00 Non Plastic 25 26 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\ —{3— Observed SPT

—— Corrected SPT

E

L

[m)]

2 . N

; \
N
E 6.0 L\\\

10.0 X‘ \\

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: 18
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 g 2| 2| s|e|E|5|E|e|B| & |%S S| s Sle | & £ |g| & Llg|a g
e w =
a [ sl élale |88l S|lag|lL| & (3516815181618 & s la| 2 |8l & ||| |2|8]8 3
0.50 ML 6 1.59| 0.59 | 55 IV | 0.24/7.00(1.00| 0.80 | 0.30 [0.42(1.70| 1.33|1.000( 1.05| 0.75| 1.00 | 10.68 5.00 [1.20| 17.82 |0.19] NA | NA |1.00|1.00|1.19| 0.23| >1.0| Non Liquefiable
1.50 ML 8 1.59| 0.59 | 55 IV |0.24/7.00(0.99| 2.39 | 0.89 [0.42|1.70| 1.33|1.000( 1.05| 0.75| 1.00 | 14.24 5.00 |1.20| 22.09 |0.24| NA | NA |1.00|1.00|1.19| 0.29| >1.0| Non Liquefiable
3.00 SM 10 | 1.74| 0.74| 30 IV | 0.24/7.00(0.98| 477 | 1.77 |0.41|1.70| 1.33|1.000( 1.05| 0.85| 1.00 | 20.18 471 | 1.15] 28.00 |0.37|42.90|0.79(1.00| 1.00| 1.19| 0.44| 1.07| Non Liquefiable
4.50 SM 13 | 1.74| 0.74| 30 IV |0.24|7.00(0.97| 7.38 | 2.88 [0.39(1.70| 1.33|1.000( 1.05| 0.95| 1.00 | 29.32 4.71 | 1.15| 38.55 | NA [63.47(0.68(1.00(1.00( 1.19| NA | >1.0| Non Liquefiable
6.00 SM 15 | 2.03| 1.03| 30 IV | 0.24/7.00(0.95| 9.99 | 3.99 [0.37|1.58| 1.33|1.000( 1.05| 0.95| 1.00 | 31.50 471 | 1.15] 41.07 | NA |66.50|0.67|1.00| 1.00| 1.19| NA | >1.0| Non Liquefiable
7.50 SM 19 | 2.03| 1.03| 30 IV | 0.24|/7.00(0.94|13.04| 5.54 [0.35|1.34| 1.33|1.000( 1.05| 0.95| 1.00 | 33.88 471 | 1.15| 43.82 | NA (68.88(0.66(1.00( 1.00| 1.19| NA | >1.0| Non Liquefiable
9.00 SM 23 [ 2.04|1.04| 30 IV | 0.24|7.00(0.93| 16.08| 7.08 |[0.33|1.19| 1.33|1.000( 1.05| 1 1.00| 38.17 471 | 1.15] 48.77 | NA |73.17|0.63|1.00| 1.00| 1.19| NA | >1.0| Non Liquefiable
10.00 SM 25 | 2.04|1.04( 30 IV |0.24|7.00(0.91|18.12| 8.12 [0.32|1.11| 1.33|1.000( 1.05| 1 1.00 | 38.74 471 | 1.15| 49.43 | NA [73.74(0.63(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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BRIDGE NO. - 18
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
Barses min . 5 !
s i
i /8
V,
| ald
b
- ar
Al
i
G
AL g
iw A I
| | F.
| £ n
.fj’
E i
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i #
aum o
(L - ||
- s — |
B . L. Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description ) ) ) ) C. C.
o () o (J
X 0.0 0.00 | 45.00 | 50.00 [ 5.00 14.30 1.22
o) 25 MEDIUM DENSE, LITE BROWN, SANDY SILT(ML) 0.00 35.00 | 60.00 5.00 11.81 147
O 6.0 0.00 | 70.00 | 29.00 [ 1.00 9.65 1.85
0 9.0 MEDIUM DENSE, LITE GREY,SILTY SAND (SM) 0.00 | 66.00 [ 32.00 | 2.00 11.99 1.47
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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-18 BOREHOLE NO-_1 Section : CHITAUNI - MADHUBANI
Depth (m) Percentage Retained Mean Particle Size (mm) Sandy Strata Clayey Soil
= B " = "
3 E1E 3| c
Q - - -
-‘g" 5 > 2 25|% ¢ o E E > &
. ‘s -8 o 7 ﬁ s E 3 g 2 9
§ c 3 = o o { 2 S o £3 | S0 g S
© 2 &= S @ < i S S o £ st O | L 5
2 s 7] < L - =) o o o S S g 0o | o= 1
. 2 T ] ) o ) o = bt = 0 0 w © o © 28128 S
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 2 o o 5 [} S @Q =] < - o © < ) ~ @ - =] ] =~ >Se | 5> e =
@ 1] [ = Q®n 2] 0 < o~ -~ S S = < ) - S S S = = - |<E [ E w »
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 SANDY SILT ML 0.0 0.0 0.0 2.0 21.0 12.0 65.0 0.00 0.00 0.00 1.43 6.35 1.53 2.438 | 0.117 | 0.603 - - - -
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 - - - -
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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)

BOREHOLE NO. -18
SECTION:CHITAUNI TO MADHUBANI

TRIAXIAL & 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)

13474.604

21

ROAD

RUB

BH-01

201849

2997399

111.86

SUBMITTED BY:

711N/

aarvee associates

architects engineers & consultants pvt. Itd.




BOREHOLE PROFILE

SECTION: CHITAUNI - MADHUBANI
IR BRIDGE NO.- BR-21

BOREHOLE NO.: BH- 01

N-Value
— 7

11

2.50m
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Bore Hole Terminated at : 10.45M.

LEGENDS

Silty Clay (CL)

]
4| Silty Sand (SM)

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.21 DATE STARTED : 24/01/2025 = - = -
BOREHOLE NO. BH- 01 ?‘@7 aarvee associlates
GWT: 350 m |DATE COMPLETED : 24/01/2025 -‘ architectz enginears & consultants pvt. ltd.
CONSOLIDATED LOGS INCLUDING LABORATORY TEST RESULTS OF SOIL
FIELD TEST RESULTS LABORATORY TEST RESULTS
Chemical Analysis Result
SHEAR STRENGTH | CONSOLIDATION
| SPT TEST RESULTS p uEJ GRAIN SIZE ANALYSIS CHARACTERISTICS |CHARACTERISTICS |5 01 SAMPLE e
] 4 z o
= 8 = a _ e
g g 5 £ 2 6 | = S El _
g |z g | 5|2 2 3 3 O I R - 3
Bl g | 2| & o s g | 3| 8 2 g sl g (x| &| | & | 8| |2 | % g H
= i} = @ o w 2 ° B = oz 3} 5 = a =) = =} S g > e B}
= = = i} = = g = 8 o o zQ =y = = z > o z 4 < = £
= Ly i g | L 8 8 5 © ok g | ¢ = s s[5/l | =8]8 : & < s | s
3 = o [ fre = ) g [ < o EO Fo | £ = _ = Ei = 2 2} w g & [9) o 3 ° e | = 2 g
E =i w w e} = = & w w a2 s 5 | o S S S = 1) o u i} S o i < = 2 s | @ T ;
= e & 4 9 T o [ 4 4 ] x5 6% | @ < g g a 2 2| a | & |2 z |z | u § 5 4 s | ¢ g g
< [=ai} S [ o = o [ El El a 20 wo > a > S 17 1 X I i} o = ? ° S 21 2 £ 2
i it Z z |z & 3 z < < 2 8 < en | 5 | = 5 < 3 S | s 3| x| |& |8 |3 2 ) £ 5|8 5 5
[n] ox = ) Y o = u = = 2 05 £S | & S Z o 3 [ o o o = w [ @ S £ S T |5|3|% 5 3
050 | 05 DS 1 000 | 050 | Ds - - - - | o 6 76 18 33 21 | 12 - - - - - 741|008 NIL| ~ | - -
STIFF.LITE BROWN,LOW
1.0 SPT 1 050 | 095 7 30 7 13 PLASTICITY CLAY(CL) -] - - - - - - - - - - - - 7.48)0.04| NIL| — -
2.0 SPT 2 150 | 1.95 7 30 1 16 - - - - - - - N - N - - - - 7.58|0.02| NIL| — | - -
A =
300 | 30 up 1 250 | 2.80 UDS SLIPPED | = - | o 72 27 1 NON-PLASTIC s | - | - ~ | 28| - 0 30° - N A R .
o |
40 SPT 3 y | 300 | 345 14 30 14 FEA 1 I - - - - - - - N - [ - - - == -] - -
- - L
50 SPT 4 |E 7] as0 | ass 16 30 16 19 | ’; - - - - - - - N - [ - - - == -] - -
& b
600 | 60 Ds 2 550 | 580 UDS SLIPPED & - | - - - - - - - N - - - . JEN U U (S -
|| |5 veDwm DeNsE LiTE
7.0 SPT 5 6.00 | 645 19 30 19 20 [#| || CGREY.SILTY SAND (SM) - | o 70 28 2 NON-PLASTIC - - 254 | - - - - -] -] - - -
|
8.0 SPT 6 750 | 795 | 21 30 21 20 [ |F - - - - - - - I - [ - - - [ I R B -
%
900 | 9.0 DS 3 850 | 8.80 UDS SLIPPED o I B - - - - - - - | - O e - - - J I I N _
- L
100 | sPT 7 000 | 945 | 23 30 23 20 | ’f_; - | o 68 31 1 NON-PLASTIC - - ~ |2 | - - - - -] -] -] - -
i
1.0 | spT 8 10.00 | 1045 | 25 30 25 2 ] |2 - - - - - | - | - - - N - - - - == =] - -

[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 :-3.50 m

CORRECTED SPT (N' FINAL CORRECTED VALUE

Dg:“;EL%F TYPE OF SOIL OB',S’NE,SXEBES PT VALUE (FOR ) AFTER DILATANCY

OVERBURDEN) CORRECTION (N")
0.50 Non Plastic 7 13 13
1.50 Non Plastic 11 16 16
3.00 Non Plastic 14 17 17
4.50 Non Plastic 16 22 19
6.00 Non Plastic 19 25 20
7.50 Non Plastic 21 25 20
9.00 Non Plastic 23 25 20
10.00 Non Plastic 25 26 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 -
Jl\ A —{— Observed SPT

—n— Corrected SPT

2.0

4.0 \[ \

6.0

e

DEPTH BELOW GROUND LEVEL(m)

8.0 \

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: 21
BOREHOLE NO. BH-01 SECTION: CHITAUNI-MADHUBANI Water table assumed for Calculation: 0.00 m
5
% Bl 3|~
s ElE|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 > ] < B S|l o | & | § ] H ® < 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 CL 7 1.60| 0.60 | 94 IV | 0.24/7.00(1.00| 0.80 | 0.30 |[0.411.70| 1.33|1.000( 1.05| 0.75| 1.00 | 12.46 5.00 [1.20| 19.96 |0.21| NA | NA |1.00|1.00|1.19| 0.26| >1.0| Non Liquefiable
1.50 CL 11 1.60| 0.60 | 94 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 | 19.59 5.00 |1.20| 28.50 |0.39| NA | NA |1.00|1.00|1.19| 0.46| >1.0| Non Liquefiable
3.00 SM 14 | 1.73| 0.73 | 28 IV | 0.24/7.00(0.98| 480 | 1.80 [0.41|1.70| 1.33|1.000( 1.05| 0.85| 1.00 | 28.25 456 | 1.14| 36.72 | NA |61.07|0.69|1.00| 1.00| 1.19| NA | >1.0| Non Liquefiable
4.50 SM 16 | 1.73| 0.73 | 28 IV |0.24|7.00(0.97| 7.40 | 2.90 |[0.38(1.70| 1.33|1.000( 1.05| 0.95| 1.00 | 36.09 456 | 1.14| 4563 | NA [71.09(/0.64(1.00(1.00(1.19| NA | >1.0| Non Liquefiable
6.00 SM 19 | 2.03| 1.03| 30 IV | 0.24|7.00({0.95| 9.99 | 3.99 |0.37|1.58| 1.33|1.000( 1.05| 0.95| 1.00 | 39.91 471 | 1.15] 50.77 | NA |74.91|0.63[1.00| 1.00| 1.19| NA | >1.0| Non Liquefiable
7.50 SM 21 2.03| 1.03| 30 IV |0.24|7.00(0.94| 13.04| 5.54 [0.35|1.34| 1.33|1.000( 1.05| 0.95| 1.00 | 37.45 471 | 1.15| 47.93 | NA |72.45(/0.64(1.00(1.00( 1.19| NA | >1.0| Non Liquefiable
9.00 SM 23 [ 2.04|1.04| 32 IV | 0.24|7.00(0.93| 16.08| 7.08 |[0.33|1.19| 1.33|1.000( 1.05| 1 1.00| 38.17 483 | 1.17| 49.53 | NA |73.17|0.63|1.00| 1.00| 1.19| NA | >1.0| Non Liquefiable
10.00 SM 25 | 2.04|1.04| 32 IV |0.24|7.00{0.91|18.12| 8.12 [0.32|1.11| 1.33|1.000( 1.05| 1 1.00 | 38.74 4.83 | 1.17| 50.20 | NA [73.74(0.63(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. - 21

SECTION:CHITAUNI TO MADHUBANI

GRAIN SIZE ANALYSIS

BOREHOLE NO. -BH 01

R L . .L'?.- -
y i
.

C I "y

L ;’ S

- . L

/ ’J
Fi
ik
/! Fi
£ -1 -f"r
T — al
;,.r
ey —
(BT
i LES TAYEL
G | TRLELEAR. [ A HHE HEDILES [rraia [T [ ki
. L. Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description C. C.
(%) (%) (%) (%)

X 0.0 STIFF,LITE BROWN,LOW PLASTICITY CLAY(CL) 0.00 6.00 76.00 18.00 - -
o 2.5 0.00 72.00 | 27.00 1.00 9.10 1.88
O 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 10.41 1.58
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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-21 BOREHOLE NO-_1 Section : CHITAUNI - MADHUBANI
Depth (m) Percentage Retained Mean Particle Size (mm) Sandy Strata Clayey Soil
= B " = "
: JERE
Q - - -
-‘g" 5 > 2 °25|% ¢ o E E > &
. ‘s -8 o 7 ﬁ s E 3 g 2 9
§ c 3 = o o { 2 S o £3 | S0 g S
° S [ S @ S < S S ° £ st oL (<L 5
L I @ < o~ - o ° ° ° © S g o8 | © — =
. 2 T ] ) o ) o = bt = 0 0 w © o © 28128 S
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 2 o o 5 [} S @Q =] < - o © < L) ~ @ - =] ] =~ >Se | 5> e =
2] [i1] [ - a®n @ w0 < o - o =] = < ) - S o S o = h~ |<£ [a & w B
LOW PLASTICITY
1 0.00 0.50 CLAY CL - - - - - - - - - - - - - - - - 0.36 9 1.75 2.80
2 | BH-1 2.50 2.80 SILTY SAND SM 0.0 0.0 0.0 6.0 45.0 21.0 28.0 0.00 0.00 0.00 4.28 13.61 2.68 1.050 | 0.216 | 0.818 - - - -
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 - - - -
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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. - 21

BOREHOLE NO. -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)

14281.371

23

ROAD

RUB

BH-01

202565

2997059

111.41

SUBMITTED BY:

711N/

aarvee associates

architects engineers & consultants pvt. Itd.




BOREHOLE PROFILE

SECTION: CHITAUNI - MADHUBANI
IR BRIDGE NO.- BR- 23

BOREHOLE NO.: BH- 01

N-Value
— 8

— 10

Bore Hole Terminated at : 10.45M.

LEGENDS

Sandy Silt (ML)

Silty Clay (CL)

1 Poorly Graded Sand (SP)

1 Ground Water Table

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

l 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
.l




BRIDGE NO.23
BOREHOLE NO. BH- 01

DATE STARTED : 25/01/2025

- W
DATE COMPLETED : 25/01/2025 -‘

aarvee associates

GWT: 3.50 m architects EI‘IE“'IEEF'E. & consultants FJ"U'L. It
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
5 8 = a E
g g | g z 2 5 e 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
= w = 4 w i 2 ° k] [ oz o S < o 5 £ 5] 15 | < 8 3
= = &5 i E = = 8 3 i z2 s 5 = z r g o = < o 2 z £
R T I I E £ 18| & |5|¢ &z 8% | 2 e | E|E|5|E|2 |35 8| 5| ¢ e 3| 3
8 | z2 | © & | 2 z g 2 € = 0 ES = s | 2| 25|22 |&|2|c|¢g| ¢ 2 2 ® | = £ E
= =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 a £ a £
S Eu 2 a o = o i} 2 2 =} Ba wo > a > 35 1% 1 X @ w s} = 2 o g 2| 8 £ 2
o i t 5 2 @ i ; Z S S = ws e | 5 z 5 < g 3 s |3 | & o e g 3 £ ? £ 2= 2 =
[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 - - - - 0 45 50 5 NON-PLASTIC - - - - - 7.0 0.03 NIL | - - -
MEDIUM DENSE,LITE
1.0 SPT 1 050 | 095 8 30 8 15 BROWN, SANDY SILT,(ML) | = | - - - - - - - - - - - - 7.15[0.03| NIL| -
2.0 SPT 2 1.50 1.95 10 30 10 15 - - - - - - - - - - - - - - - - 7.18[0.02 NIL | - - -
STIFF, LITE BROWN,LOW
-3.00 3.0 ub 1 2.50 2.80 - ; . - 0 5 78 17 33 21 12 1.74 - - - 265 - 0.38 ° - - - - - - -
PLASTICITY CLAY(CL) 0
4.0 SPT 3 Y | 300 | 345 12 30 12 15 - - - - - - - - - - - - - - - - [N QR [ - -
5.0 SPT 4 |E 7| 450 | 495 14 30 14 17 [ - - - - - - - - - - - - - - [ (R R I -
8
o
-6.00 6.0 Ds 2 5.50 5.80 UDS SLIPPED - - - - - - - - - - - — — - - - | = = = - -
MEDIUM DENSE, LITE
7.0 SPT 5 6.00 6.45 15 30 15 17 EEE GREY,POORLY GRADED - 0 96 4 0 NON-PLASTIC - - 2.55 - - - - - - - - - -
SAND (SP)
8.0 SPT 6 750 | 7.95 19 30 19 19 - - - - - - - - - - - - - - - - - - -] - - -
-9.00 9.0 Ds 3 8.50 8.80 UDS SLIPPED FRAEEL N - - - - - - - - - - - - - - - - [ R S - -
10.0 SPT 7 9.00 9.45 21 30 21 19 - 0 97 3 0 NON-PLASTIC - - - 2.60 - - - - - - - - - -
11.0 SPT 8 10.00 | 10.45 24 30 24 20 - - - - - - | - | - - - - - - - - - [ R [ - -
I
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 :-3.50 m

CORRECTED SPT (N' FINAL CORRECTED VALUE

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

OVERBURDEN) CORRECTION (N")
0.50 Non Plastic 8 15 15
1.50 Non Plastic 10 15 15
3.00 Non Plastic 12 15 15
4.50 Non Plastic 14 20 17
6.00 Non Plastic 15 19 17
7.50 Non Plastic 19 22 19
9.00 Non Plastic 21 23 19
10.00 Non Plastic 24 25 20

* 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 ' s —

—0O— Observed SPT

—n— Corrected SPT

2.0 \ Z

4.0 \[ \\
6.0 \
R

10.0 N

DEPTH BELOW GROUND LEVEL(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: 23
BOREHOLE NO. BH-01 SECTION: CHITAUNI-MADHUBANI Water table assumed for Calculation: 0.00 m
5
(=) — -
SI_1E] 3
s ElE|s| =
~|% s8]l 5] 3|3
| = SIS|E| 8| 2|8 g
£ ] 2 s | 2| 8 2 S e 3 <
=2 2 < | E 9 a 2 = a
J © 2 ‘« - @ 3 5 ° = e 2 = -
o > ] c | X | s|o|la]| 5 ] H ® < 2
wm - c [ - ] < £ 2 - 2 = =y =
S o @ [=] - N b 5 ) ” @ o
S [ o | °| s | S |e|B2|le|8S| 3 > | @ 8 5 c
o =3 @ e | x5 |E| o £ o o |2 |8]|= 7] H A 5
© n 3 B o | t S| o | S| e ] o B I | T |9 || w £ @ w
k3 w 2 = o 3 | = = 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
g ] g 2| s|e|E|l5|E|e|5| 8|3 Sleialsls] E £ || 8 Llzla g
e o =
a [ sl élale |88l S|lag|lL| & (3516815181618 & s la| 2 |8l & ||| |2|8]8 3
0.50 ML 8 1.59| 0.59 | 55 IV | 0.24/7.00(1.00| 0.80 | 0.30 [0.42(1.70| 1.33|1.000( 1.05| 0.75| 1.00 | 14.24 5.00 [1.20| 22.09 |0.24| NA | NA |1.00|1.00|1.19| 0.29| >1.0| Non Liquefiable
1.50 ML 10 | 1.59| 0.59 | 55 IV |0.24|7.00({0.99| 2.39 | 0.89 |[0.42|1.70| 1.33|1.000( 1.05| 0.75| 1.00 | 17.81 5.00 |1.20| 26.37 |0.32| NA | NA |1.00|1.00|1.19| 0.38| >1.0| Non Liquefiable
3.00 SP 12 | 1.74| 0.74 | 95 IV | 0.24|/7.00(0.98| 477 | 1.77 [0.41|1.70| 1.33|1.000( 1.05| 0.85| 1.00 | 24.22 5.00 [1.20| 34.06 | NA [51.98(0.74|1.00| 1.00| 1.19| NA | >1.0| Non Liquefiable
4.50 SP 14 | 1.74| 0.74 | 95 IV |0.24/7.00(0.97| 7.38 | 2.88 [0.39(1.70| 1.33|1.000( 1.05| 0.95| 1.00 | 31.57 5.00 |1.20| 42.89 | NA |66.57|0.67|1.00| 1.00| 1.19| NA | >1.0| Non Liquefiable
6.00 SP 15 | 2.03| 1.03 4 IV | 0.24/7.00(0.95| 9.99 | 3.99 [0.37|1.58| 1.33|1.000( 1.05| 0.95| 1.00 | 31.50 0.00 |1.00| 31.50 | NA [66.50(0.67|1.00|1.00|1.19| NA | >1.0| Non Liquefiable
7.50 SP 19 | 2.03| 1.03 4 IV |0.24|7.00(0.94|13.04| 5.54 [0.35|1.34| 1.33|1.000( 1.05| 0.95| 1.00 | 33.88 0.00 |1.00| 33.88 | NA |68.88|0.66|1.00|1.00| 1.19| NA | >1.0| Non Liquefiable
9.00 SP 21 2.04| 1.04 3 IV | 0.24|7.00(0.93| 16.08| 7.08 |[0.33|1.19| 1.33|1.000( 1.05| 1 1.00 | 34.85 0.00 [1.00| 34.85 | NA [69.85(/0.65|1.00|1.00|1.19| NA | >1.0| Non Liquefiable
10.00 SP 24 | 2.04| 1.04 S IV |0.24|7.00(0.91|18.12| 8.12 [0.32|1.11| 1.33|1.000( 1.05| 1 1.00 | 37.19 0.00 |1.00| 37.19 | NA |72.19|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
North Eastern Railway (Total 1022.00 km)

BRIDGE NO. - 23-RUB

SECTION:CHITAUNI TO MADHUBANI

BOREHOLE NO. - 01

GRAIN SIZE ANALYSIS
pEicea] L
Li S o """"I;‘L 7 1
wam L /I/ . I
\ ¥ 1
L R / 4 y d A
A fd
_— i ff .fﬂ
|I'I e
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aauu
f,e’ il
£ -1
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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-23 BOREHOLE NO- 1 Section : CHITAUNI - MADHUBANI
Depth (m) Percentage Retained Mean Particle Size (mm) Sandy Strata Clayey Soil
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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)

BOREHOLE NO. - 23-RUB

SECTION:CHITAUNI TO MADHUBANI

TRIAXIAL & DIRECT SHEAR GRAPH
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