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

Chainaae Type of Type of | Borehole . . Reduced
g Blge Crossing Bridge No. 2B O k)i, Level (m)
BH-01 203428 2996384 107.17
MAJOR-
15383.398 26 WATERWAY BRIDGE

BH-02

203438

2996377

107.14
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BOREHOLE PROFILE
SECTION: CHITAUNI TO MADHUBANI

BRIDGE NO.: 26
BOREHOLE NO.: 02

BRIDGE NO.: 26
BOREHOLE NO.: 01
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Bore Hole Terminated at : 40.45M.

Bore Hole Terminated at : 40.45M.
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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 :26 DATE STARTED : 10-01-2025 ) = = = = t
BOREHOLE NO. BH-1 v @ 'ﬁ"ﬂ rvEE 'aSE:l' t:)(.__'.-la ES
GWT: 0.80 m |DATE COMPLETED: 11-01-2025 -‘ architects engineers & consultants pwt. ltd.
CONSOLIDATED LOGS INCLUDING LABORATORY TEST RESULTS OF SOIL
FIELD TEST RESULTS LABORATORY TEST RESULTS
SPT TEST RESULTS _ ¢ GRAIN SIZE ANALYSIS g:ﬁéﬁﬁ;ﬁgﬁg WP | SOIL::::'::IA"SKIS;:SS':;PLE
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o g z 3 g 8 I I = = & ] FrS| 5|52 |31 S|a|lad|a |8 s | &[5 |3 s 2 38 z|s5|lzlzls5 | 3
100 10 DS 1 W _| 000 | 100 | DS - - - — | 0.00|72.00|27.00| 1.00| NON-PLASTIC - . R B - - [ IR I .
20 SPT 1 = | 150 | 195 | 6 | 30 6 10 - | 0.00|68.00]30.00| 2.00 | NON-PLASTIC - - | 252 - - - [ R R I
3.0 Ds 2 2.50 | 2.80 UDS SLIPPED MEDIUM DENSE, LITE GREY [ — | - - -1 <717 -1 =1 - - - = - - = - T == =1 =
40 | SPT 2 300 [345[ 8 | 30 | s 11 SILTY SAND (SM) ~ | 0.00 [66.00[33.00] 1.00 | NON-PLASTIC - . — | 253 ] - — ._ = - -] =] =] =
-5.00 50 SPT 3 450 | 495 | 11 | 30 | 11 14 R I I EE P S IS R RS B - - - - - - - o N N
5.0 DS 3 550 | 5.80 UDS SLIPPED RN R D D - - - - ~ - ~ [ R R A N
7.0 SPT 4 6.00 [ 645 13 [ 30 [ 13 [ 15 — | 0.00]97.00{ 3.00| 0.00{ NON-PLASTIC - - - 254 | - - - - - - =] = .
8.0 SPT 5 750 [ 795 15| 30 [ 15 | 16 - — — — — - [ -1 - — — - - = - - = - - =1 = -
9.0 DS 4 8.50 | 8.80 UDS SLIPPED - - -1 -1 -1 - - | - - - - - - - - - - -l - -] -] - -
-10.00 | 100 SPT 6 9.00 [ 945 17 [ 30 [ 17 [ 16 — | 0.00]96.00] 4.00| 0.00{ NON-PLASTIC B - - 285 | - - - - - - =] = .
11.0 SPT 7 1050 [10.95] 16 [ 30 [ 16 [ 15 - ~ ~ ~ ~ - [ -1 - ~ ~ - - = - - = - -1 = =
12.0 DS 5 11.50 | 11.80 UDS SLIPPED - - - - — - - | - — — - - — - - ~ - J R I R -
13.0 SPT 8 12.00 [1245] 19 [ 30 [ 19 | 16 — | 0.00]97.00] 3.00| 0.00|{ NON-PLASTIC - - - 254 | - - - - - - =] = .
14.0 SPT 9 1350 [13.95] 24 [ 30 [ 24 | 18 - — ~ ~ ~ - [ -1 - ~ ~ - - = - - = - -1 = =
-15.00 | 450 Ds 6 14.50 | 14.80 UDS SLIPPED - == =1 =1 =-1T-1=-1-=713-= - - - - - - - === =1 -
16.0 SPT 10 15.00 [ 15.45] 28 [ 30 [ 28 | 19 - | 0.00]96.00] 400 0.00| NON-PLASTIC R - ~ | 286 | - - - . - -] -] - =
17.0 SPT 1 16.50 [16.95] 22 [ 30 [ 22 | 17 — - - — — - [ -1 - — - N - = - - = - - =1 = -
18.0 DS 7 17.50 | 17.80 UDS SLIPPED - - - - - - - | - — — - - — - - — - [ [ I R -
19.0 SPT 12 18.00 [ 18.45| 24 [ 30 [ 24 | 17 - | 0.00]98.00] 2.00 0.00| NON-PLASTIC R - ~ | 280 | - - - . - -] -] - =
-20.00 | 200 SPT 13 § 19.50 [19.95] 20 [ 30 [ 20 [ 19 — N S N - [ -1 - — = - - = - - = - === = =
21.0 Ds 8 S [ 2050 | 20.80 UDS SLIPPED - -1 -1 -1-1T-1T-1T-1-1T-1+- - | - | - - - - - - -] -] -
22.0 SPT 14 21.00 [ 21.45[ 36 [ 30 | 36 [ 21 - | 0.00]97.00] 3.00] 0.00| NON-PLASTIC B - 257 | - - - - - - =] = .
23.0 SPT 15 2250 [22.95[ 39 | 30 | 39 [ 22 MEDIUM DENSE,DARK - - -1 -1 -1-T1T-1T-1-= - - - - - - ~ - - - -] = -
24.0 DS 9 23.50 | 23.80 UDS SLIPPED GREY, POORLY GRADED - - -1 =1 -1 -1T-1-1-1+-= - - ~ - - - . == =1 -
-25.00 | 250 SPT 16 24.00 [ 24.45] 48 [ 30 [ 48 [ 24 SAND (SP) —- | 0.00]96.00] 400 0.00| NON-PLASTIC B - - 286 | - - - - [ [ R R -
260 | SPT 17 2550 [ 2595 52 | 30 | 52 [ 25 - -1 -1-1T-1-1T-1T-1-1+- - - - - - - - - - - - -
27.0 DS 10 26.50 | 26.80 UDS SLIPPED - - - - - - - | - - - - - — - - - - - - - -] - -
28.0 SPT 18 27.00 [27.45[ 47 [ 30 | 47 [ 23 - | 0.00[98.00] 2.00[ 0.00| NON-PLASTIC - - ~ | 257 | - - - - [ [ R R -
200 | SPT 19 28.50 [28.95[ 55 | 30 | 55 [ 25 - -1 -1-1T-1-1T-1T-1-1+- - - - - - - - - - - - -
-30.00 | 30,0 DS 11 29.50 | 29.80 UDS SLIPPED - - -1 =1 -1 -1T-1-1-1+-= - - - - - - - === =1 -
31.0 SPT 20 30.00 [ 3045 60 [ 30 | 60 [ 26 —- | 0.00]97.00] 3.00[ 0.00| NON-PLASTIC - - ~ | 280 | - - - - [ [ R R -
320 | SPT 21 31.50 [31.95] 68 | 30 | 68 | 28 - -1 -1-1T-1-1T-1T-1-1+- - - - - - - - - - - - -
33.0 DS 12 32.50 | 32.80 UDS SLIPPED - - - - - - - | - - - - - - - - ~ - [ [ I R -
34.0 SPT 22 33.00[33.45[ 63 [ 30 | 63 [ 26 - | 0.00[96.00] 4.00[ 0.00| NON-PLASTIC B - - 259 | - - - - [ [ R R .
-35.00 | 350 SPT 23 34.50 [34.95] 70 [ 30 [ 70 [ 28 — - - — — - [ -1 - — = - - = - - = - - =1 = -
36.0 DS 13 35.50 | 35.80 UDS SLIPPED - - - - - - - | - - - - - - - - ~ - [ [ I R -
37.0 SPT 24 36.00 [36.45[ 72 [ 30 | 72 [ 28 - | 0.00]97.00] 3.00[ 0.00| NON-PLASTIC - - ~ | 257 | - - - - [ [ R R -
380 | SPT 25 37.50 [37.95[ 80 | 30 | 80 [ 29 - -1 -1-1T-1-1T-1T-1-1+- - - - - - - - - - - - -
39.0 DS 14 38.50 | 38.80 UDS SLIPPED - | - - =1 =1 -1T=-1T=71T=71+= - - ~ - ~ - . == =1 -
-40.00 40,0 SPT 26 30.00 [39.45] 75 [ 30 [ 75 [ 27 — [ 0.00]96.00] 400 0.00] NON-PLASTIC B - - | 258 | - - - - [N R IR (R -
41.0 SPT 27 40.00 [ 4045] 90 [ 30 [ 90 [ 31 — - - — — - [ -1 - — — - - = - - = - - =1 = -

CLASSIFICATION OF SOIL_AS PERIS : 1498

ABBREVI

N USED :

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

UC : UNCONFINED COMPRESSION TEST

* UCS BASED ON POINT LOAD TEST

UU : UNCONSOLIDATED UNDRAINED TRIAXIAL TEST

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

(252.00 km.) of North Eastern Railway (Total 1022.00 km)

SECTION: CHITAUNI - MADHUBANI




BRIDGE NO :26 DATE STARTED : 12-01-2025 ) = = = E
BOREHOLE NO. BH- 2 E @ ﬂd rVEE aSEﬁQCIatES
GWT: 0.80 m |DATE COMPLETED: 14/01/2025 -‘ architects engineers & consultants pwt. ltd.
CONSOLIDATED LOGS INCLUDING LABORATORY TEST RESULTS OF SOIL
FIELD TEST RESULTS LABORATORY TEST RESULTS
Chemical Analysis Result
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-1.00 10 Ds 1 w | 000 | 100 | DS | - - | Logiﬁbt'gﬁﬁﬁ‘)’v"' — | 0.00|35.00|60.00 5.00| NON-PLASTIC - - - - - - -] - - .
20 SPT 1 = | 150 | 195 | 4 | 30 4 7| :E - | 0.00|71.00]27.00| 2.00 | NON-PLASTIC - - | 250 - - - [ R R [
3.0 DS 2 250 | 2.80 UDS SLIPPED =1 S - T =1 -1 =1 =1 =71 = P I R - - = JU I R I R B
4.0 SPT 2 3.00 [ 345 7 | 30 7 FI 2 I — [ 0.00 [68.00] 31.00] 1.00 | NON-PLASTIC - - ~ |25 | - - — - -1 =-1T=-1 =1 -
-5.00 50 SPT 3 450 | 495 | 8 | 30 8 10 :_i X S IR B IS R S IS - - - - - - - - o e e e
5.0 DS 3 550 | 5.80 UDS SLIPPED a2 |2 RN R D D - - - - - - - - =T=1 =71 =
70 | SPT 4 600 | 645 11 [ 30 | 11 [ 13 || |*# ~ | 0.00 | 66.00] 32.00] 2.00 | NON-PLASTIC B . T 254 | - - = - [ IR B B R R
8.0 SPT 5 750 [ 795 15[ 30 [ 15 [ 16 F= * - — — — — - [ -1 - - — - = - - = - - =1 = -
9.0 DS 4 8.50 | 8.80 UDS SLIPPED 5 5| LooseTomepimpense, | = | = | - | - | = | - | -1 - - - - - — - - - - === =1 -
-10.00 | 100 SPT 6 9.00 [ 945 [ 14 | 30 [ 14 [ 15 Jz| [:JLITEGREY. SILTYSAND (SM)[ .. | 0.00]65.00]34.00] 1.00 | NON-PLASTIC B - - 285 | - - - - - - =] = .
11.0 SPT 7 1050 [1095] 16 [ 30 [ 16 [ 15 |i; ;.; - — ~ ~ ~ - [ -1 - - - = = - - = - -1 = =
12.0 DS 5 11.50 | 11.80 UDS SLIPPED - = - — — — — - - | - — — - - — - - — - [N I I I -
13.0 SPT 8 1200 [1245] 7 [ 30 [ 7 ] B b - | 0.00[67.00{31.00] 2.00 [ NON-PLASTIC B - - 254 | - - - - [ [ R R .
14.0 SPT 9 1350 [13.95[ 13 [ 30 [ 13 [ 12 |- fc - — ~ ~ ~ - [ -1 - - - = = - - = - -1 = =
-15.00 | 150 DS 6 14.50 | 14.80 UDS SLIPPED o) N o - - - -1 =~ - - | - — — - - — - - — - [N U IR [ -
16.0 SPT 10 15.00 [ 15.45] 17 [ 30 [ 17 [ 15 [ f; - | 0.00[68.00[31.00] 1.00| NON-PLASTIC - - ~ | 286 | - - - - - - =] = .
17.0 SPT 1 16.50 | 16.95| 21 | 30 | 21 | 16 [+ :E — - - — — - [ -1 - - R = - - - = - - =1 = -
18.0 DS 7 17.50 | 17.80 UDS SLIPPED 5 I - | -1 -1T-1T-1-1-1T-1-1+- - - - - - ~ - - - - - -
19.0 SPT 12 18.00 [ 18.45] 25 [ 30 [ 25 | 17 — | 0.00]97.00] 3.00[ 0.00| NON-PLASTIC B - - [ 288 | - - - - - - =] = .
-20.00 | 200 SPT 13 § 19.50 [19.95] 33 [ 30 [ 33 | 20 — N S N - [ -1 - - - - = - - = - === = =
21.0 Ds 8 S [ 2050 | 20.80 UDS SLIPPED - -1 -1 -1-1T-1T-1T-1-1T-1+- - | - | - - - - - - -] -] -
22.0 SPT 14 21.00 [ 21.45[ 36 [ 30 | 36 [ 21 - | 0.00[96.00] 4.00 [ 0.00| NON-PLASTIC B - - [ 280 | - - - - [ [ R R .
23.0 SPT 15 22.50 [ 22.95] 38 [ 30 [ 38 [ 21 — - - — — - [ -1 - - - - = - - = - - =1 = -
24.0 DS 9 23.50 | 23.80 UDS SLIPPED - - - - - - - | - - - - - — - - — - - - - -] - -
2500 | 250 SPT 16 24.00 [ 2445 34 [ 30 | 34 [ 19 - | 0.00[98.00] 2.00[ 0.00| NON-PLASTIC - - - 257 | - - - - [ [ R R -
26.0 SPT 17 2550 [ 25.95] 41 [ 30 [ 41 [ 21 — - - — — - [ -1 - — — - - = - - = - - =1 = -
27.0 DS 10 26.50 | 26.80 UDS SLIPPED - - - - - - - | - - - - - — - - — - - - - -] - -
28.0 SPT 18 27.00 [27.45[ 46 | 30 | 46 [ 23 - | 0.00]97.00] 3.00[ 0.00| NON-PLASTIC - - ~ | 255 | - - - - [ [ R R -
200 | SPT 19 2850 [28.95] 51 | 30 [ 51 [ 24 MEDIUMDENSETO DENSE,| = | =~ | =~ | = | = | = [ - [ - - -1 - - | -1 - - - - === =] -
-30.00 | 30,0 DS 11 29.50 | 29.80 UDS SLIPPED DARK GREY, POORLY - - -1 =1 -1 -1T-1-1-1+-= - - ~ - ~ - . == =1 -
31.0 SPT 20 30.00 [ 3045 48 [ 30 [ 48 [ 22 GRADED SAND (SP) - | 0.00[96.00] 400 0.00| NON-PLASTIC B - ~ | 288 | - - - - [ [ R R -
32.0 SPT 21 31.50 [31.95] 55 [ 30 [ 55 [ 24 — - - — — - [ -1 - — — - - = - - = - - =1 = -
33.0 DS 12 32.50 | 32.80 UDS SLIPPED - - - - - - - | - - - - - - - - ~ - [ [ I R -
34.0 SPT 22 33.00[33.45[ 60 [ 30 | 60 [ 25 - | 0.00]98.00] 2.00[ 0.00| NON-PLASTIC - - - [ 280 | - - - - [ [ R R -
-35.00 | 350 SPT 23 34.50 [34.95] 74 [ 30 [ 74 [ 29 — N S N - [ -1 - — = - - = - - = = === = =
36.0 DS 13 35.50 | 35.80 UDS SLIPPED - - - - - - - | - - - - - - - - ~ - [ [ I R -
37.0 SPT 24 36.00 [ 3645 82 [ 30 | 82 [ 31 - | 0.00]97.00] 3.00[ 0.00] NON-PLASTIC - - ~ | 257 | - - - - - -] -] - .
380 | SPT 25 37.50 [37.95] 86 | 30 | 8 [ 19 - -1 -1T-1T-1-1T-T1T-1-=-1+= - - - - - - - S - - - - -
39.0 DS 14 38.50 | 38.80 UDS SLIPPED - - - - =1 -1 -1= - - B B - - ~ - . S - == =1 -
40.0 SPT 26 39.00 [ 39.45[ 90 [ 30 | 90 [ 19 - | 0.00]96.00] 400 0.00| NON-PLASTIC B - - | 288 | - - - - [ [ R R .
41.0 | SPT 27 40.00 [40.45[ 50 | 1 [ >100 [ >100 - -1 -1-1T-1-1T-1T-1-71+- - - - - - ~ - - - - - -

CLASSIFICATION OF SOIL_AS PERIS : 1498

ABBREVI

N USED :

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

UC : UNCONFINED COMPRESSION TEST

* UCS BASED ON POINT LOAD TEST

UU : UNCONSOLIDATED UNDRAINED TRIAXIAL TEST

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

(252.00 km.) of North Eastern Railway (Total 1022.00 km)

SECTION: CHITAUNI - MADHUBANI
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CALCULATIONS FOR CORRECTED SPT (N) VALUES

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

(Total 1022.00 km)

BOREHOLE NO. BH-1
WATER TABLE- 0.80 m

DEPTHOF | rype op gou | OBSERVEDSPT | “ON, ko ™) P reR iatancy
OVERBURDEN) CORRECTION (N")
1.50 Non Plastic 6 10 10
3.00 Non Plastic 8 11 11
4.50 Non Plastic 11 14 14
6.00 Non Plastic 13 15 15
7.50 Non Plastic 15 16 16
9.00 Non Plastic 17 17 16
10.50 Non Plastic 16 16 15
12.00 Non Plastic 19 18 16
13.50 Non Plastic 24 21 18
15.00 Non Plastic 28 24 19
16.50 Non Plastic 22 18 17
18.00 Non Plastic 24 19 17
19.50 Non Plastic 29 22 19
21.00 Non Plastic 36 27 21
22.50 Non Plastic 39 28 22
24.00 Non Plastic 48 33 24
25.50 Non Plastic 52 35 25
27.00 Non Plastic 47 31 23
28.50 Non Plastic 55 35 25
30.00 Non Plastic 60 37 26
31.50 Non Plastic 68 41 28
33.00 Non Plastic 63 37 26
34.50 Non Plastic 70 40 28
36.00 Non Plastic 72 40 28
37.50 Non Plastic 80 43 29
39.00 Non Plastic 75 40 27
40.00 Non Plastic 90 47 31
* SPT value restricted to 300.
SPT BLOWS PER 30 CM PENETRATION
0 20 40 60 80 100
0.0 1
2.0 [u] \:\A —D—OB|SERVED SPT —
4.0 —~— CORRECTED SPT |
fo 1%
;E: 8.0 Lﬁ#
o 100
E 12.0 ﬁ\“
2 140 R
3 160 p >
% 18.0 l{ E{'
2 200
% 22.0 A \E\D
? 24.0 A ~
B 260 b o
0 280 < D/\
30.0 Z\ \D\
32.0 DY [~
34.0 L<
36.0 X Y
38.0 }\ Hz’
40.0 u —
42.0

44.0
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CALCULATIONS FOR CORRECTED SPT (N) VALUES

(Total 1022.00 km)

|BOREHOLE NO. BH- 2
WATER TABLE -0.80 m

|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

DEPTHOF | ype op o | OBSERVEDSPT | COR D i on M T e rer DaTancy
OVERBURDEN) CORRECTION (N")
1.50 Non Plastic 4 7 7
3.00 Non Plastic 7 10 10
4.50 Non Plastic 8 10 10
6.00 Non Plastic 11 13 13
7.50 Non Plastic 15 17 16
9.00 Non Plastic 14 15 15
10.50 Non Plastic 16 16 15
12.00 Non Plastic 7 7 7
13.50 Non Plastic 13 12 12
15.00 Non Plastic 17 15 15
16.50 Non Plastic 21 17 16
18.00 Non Plastic 25 20 17
19.50 Non Plastic 33 25 20
21.00 Non Plastic 36 27 21
22.50 Non Plastic 38 28 21
24.00 Non Plastic 34 24 19
25.50 Non Plastic 41 28 21
27.00 Non Plastic 46 30 23
28.50 Non Plastic 51 33 24
30.00 Non Plastic 48 30 22
31.50 Non Plastic 55 33 24
33.00 Non Plastic 60 36 25
34.50 Non Plastic 74 43 29
36.00 Non Plastic 82 46 31
37.50 Non Plastic 86 23 19
39.00 Non Plastic 90 23 19
40.00 Non Plastic 100 100 100
* SPT value restricted to 300.
SPT BLOWS PER 30 CM PENETRATION
0 20 40 60 80 100 120
0.0 i
2.0 aA, —{— OBSERVED SPT —
4.0 \_‘l\A —A—CORRECTED SPT ||
6.0 %"\
§ 8.0 u}&
w 10.0
@ 490 <
S 140
3 160 A
?D: 18.0 l\
g 200 ) Y
o 220
i 24.0 f f
b 260 Y ™
5 28.0 A \EK
30.0 /A ")j
32.0 X ‘_\‘1\[
34.0 K I~
36.0 )u N
38.0 Z N
40.0 i
42.0

44.0
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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: 26
BOREHOLE NO. BH-01 SECTION: CHITAUNI-MADHUBANI Water table assumed for Calculation: 0.00 m
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1.50 SM 6 192|092 32 IV | 0.24/7.00(0.99| 2.88 | 1.38 [0.321.70| 1.33|1.000( 1.05| 0.75| 1.00 | 10.68 483 |[1.17| 17.34 |0.18|21.54|/0.89|1.00(1.00| 1.19| 0.22| 0.68 Liquefiable
3.00 SM 8 2.01| 1.01| 34 IV |0.24|7.00(0.98| 5.76 | 2.76 [0.32|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| 1.03| Non Liquefiable
4.50 SM 11 2.01| 1.01| 34 IV | 0.24/7.00(0.97| 8.78 | 4.28 [0.31|1.53| 1.33|1.000( 1.05| 0.95| 1.00 | 22.32 493 | 1.19] 31.45 | NA |47.72|0.76|1.00| 1.00| 1.19| NA | >1.0| Non Liquefiable
6.00 SP 13 | 2.02| 1.02 S IV |0.24|7.00(0.95|11.79| 5.79 [0.30(1.31| 1.33|1.000( 1.05| 0.95| 1.00 | 22.67 0.00 |1.00| 22.67 |0.25|48.50|0.76|1.00| 1.00| 1.19| 0.30| 0.99 Liquefiable
7.50 SP 15 | 2.02| 1.02 3 IV | 0.24|/7.00(0.94|14.82| 7.32 [0.30(1.17| 1.33|1.000( 1.05| 0.95| 1.00 | 23.26 0.00 |1.00| 23.26 |0.26|49.83(0.75|1.00|1.00|1.19| 0.31| 1.05| Non Liquefiable
9.00 SP 17 | 2.03| 1.03 4 IV |0.24|7.00(0.93|17.85| 8.85 [0.29|1.06| 1.33|1.000( 1.05| 1 1.00| 25.24 0.00 |1.00| 25.24 |0.30|54.28|0.73|1.00|1.00| 1.19| 0.35| 1.21| Non Liquefiable
10.50 SP 16 | 2.03| 1.03 4 IV | 0.24|7.00|0.89|20.90| 10.40 | 0.28 | 0.98| 1.33| 1.000( 1.05| 1 1.00 | 21.92 0.00 [1.00| 21.92 |0.24(46.81(0.77|0.99|1.00| 1.19| 0.28| 1.02| Non Liquefiable
12.00 SP 19 | 2.02| 1.02 S IV | 0.24|7.00|0.85|23.94| 11.94 | 0.27 | 0.92| 1.33| 1.000( 1.05| 1 1.00 | 24.28 0.00 |1.00| 24.28 |0.28|52.14|0.74|0.95| 1.00| 1.19| 0.32| 1.19| Non Liquefiable
13.50 SP 24 | 2.02|1.02 3 IV | 0.24|7.00(0.81|26.97| 13.47 | 0.25|0.86| 1.33| 1.000( 1.05| 1 1.00 | 28.88 0.00 [1.00| 28.88 |0.40(62.48(0.69|0.91|1.00|1.19| 0.44| 1.73| Non Liquefiable
15.00 SP 28 |2.01]| 1.01 4 IV |0.24|7.00|0.77| 30.00| 15.00 | 0.24 | 0.82| 1.33| 1.000| 1.05| 1 1.00| 31.93 0.00 |1.00| 31.93 | NA |66.93|0.67|0.87|1.00| 1.19| NA | >1.0| Non Liquefiable
16.50 SP 22 (201 1.01 4 IV | 0.24|7.00|0.73| 33.02| 16.52 | 0.23 | 0.78| 1.33| 1.000( 1.05| 1 1.00 | 23.91 0.00 [1.00| 23.91 |0.27(51.29(0.74|0.88| 1.00| 1.19| 0.29| 1.25| Non Liquefiable
18.00 SP 24 | 2.02|1.02 2 IV |0.24|7.00|0.69|36.03| 18.03 | 0.22| 0.74| 1.33| 1.000( 1.05| 1 1.00 | 24.96 0.00 |1.00| 24.96 |0.29|53.66|0.73|0.85|1.00| 1.19| 0.30| 1.37| Non Liquefiable
19.50 SP 29 |2.02]|1.02 2 IV | 0.24|7.00|0.65|39.06| 19.56 | 0.20| 0.72| 1.33| 1.000( 1.05| 1 1.00 | 28.96 0.00 [1.00| 28.96 |0.41(62.65(0.69|0.81|1.00|1.19| 0.39| 1.94| Non Liquefiable
21.00 SP 36 |2.03|1.03 S IV | 0.24|7.00(0.61|42.09| 21.09 | 0.19| 0.69| 1.33| 1.000( 1.05| 1 1.00 | 34.62 0.00 |1.00| 34.62 | NA |69.62|0.65|0.77|1.00| 1.19| NA | >1.0| Non Liquefiable
22.50 SP 39 |203]|1.03 3 IV | 0.24|7.00|0.57|45.14| 22.64 | 0.18| 0.66| 1.33| 1.000( 1.05| 1 1.00 | 36.20 0.00 [1.00| 36.20 | NA [71.20(0.64|0.75|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 Cyyr (Correction for hammer energy ratio) = ER/60, ER for Rope and pully System = 80 % , Hence C¢ = 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)

Ka Correction for static shear stress is required only for sloping ground
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Typical Computation of Liquefaction Potential as per IRC:SP: 114 /1S: 1893

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

BRIDGE NO: 26
BOREHOLE NO. BH-02 SECTION: CHITAUNI-MADHUBANI Water table assumed for Calculation: 0.00 m
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1.50 SM 4 1.90| 0.90 | 29 IV | 0.24|7.00(0.99| 2.85| 1.35 [0.33|1.70| 1.33|1.000( 1.05| 0.75| 1.00 712 464 |1.15 12.80 |0.14|15.20(0.92| 1.00{1.00| 1.19| 0.17| 0.51 Liquefiable
3.00 SM 7 1.95| 095 32 IV |0.24/7.00(0.98| 5.70 | 2.70 [0.32|1.70| 1.33|1.000( 1.05| 0.85| 1.00 | 14.13 483 | 1.17| 21.37 |0.23|29.28(0.85|1.00(1.00| 1.19| 0.28| 0.86 Liquefiable
4.50 SM 8 1.95| 0.95| 32 IV | 0.24/7.00(0.97| 8.63 | 4.13 [0.31|1.56| 1.33|1.000( 1.05| 0.95| 1.00 | 16.53 483 |1.17| 24.18 | 0.28|34.68|0.83|1.00| 1.00| 1.19| 0.33| 1.05| Non Liquefiable
6.00 SM 11 2.00| 1.00 | 34 IV |0.24|/7.00(0.95|11.55| 5.55 [0.31|1.34| 1.33|1.000( 1.05| 0.95| 1.00 | 19.59 493 | 1.19| 28.21 |0.38(41.58(0.79(1.00(1.00| 1.19| 0.45| 1.45| Non Liquefiable
7.50 SM 15 | 2.00| 1.00| 34 IV | 0.24|/7.00(0.94|14.55| 7.05 [0.30(1.19| 1.33|1.000( 1.05| 0.95| 1.00 | 23.70 493 | 1.19] 33.09 | NA |50.83|0.75[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|17.55| 8.55 [0.30(1.08| 1.33|1.000( 1.05| 1 1.00| 21.14 5.00 |[1.20| 30.37 | NA |45.07|0.77|1.00|1.00| 1.19| NA | >1.0| Non Liquefiable
10.50 SM 16 | 2.02| 1.02| 35 IV | 0.24|7.00|0.89|20.58| 10.08 | 0.28 | 1.00| 1.33| 1.000( 1.05| 1 1.00 | 22.26 5.00 [1.20| 31.71 | NA [47.57(0.76|1.00| 1.00| 1.19| NA | >1.0| Non Liquefiable
12.00 SM 7 1.98| 0.98 | 33 IV |0.24|7.00(0.85(23.61| 11.61|0.27|0.93| 1.33| 1.000( 1.05| 1 1.00 9.07 488 |1.18| 15.58 |0.17(18.45(/0.91|0.99(1.00| 1.19| 0.20| 0.72 Liquefiable
13.50 SM 13 | 1.98| 098 | 33 IV | 0.24|7.00(0.81|26.58| 13.08 | 0.26 | 0.87| 1.33| 1.000( 1.05| 1 1.00| 15.87 488 |1.18| 23.61 |0.27|33.22|0.83|0.96| 1.00| 1.19| 0.30| 1.18| Non Liquefiable
15.00 SM 17 | 2.04| 1.04| 32 IV |0.24|7.00(0.77|29.55| 14.55 | 0.25| 0.83| 1.33| 1.000( 1.05| 1 1.00| 19.68 4.83 | 1.17| 27.88 |0.37(41.78(0.79(0.92( 1.00| 1.19| 0.40| 1.64| Non Liquefiable
16.50 SM 21 2.04| 1.04| 32 IV |0.24|7.00(0.73|32.61| 16.11 [ 0.23| 0.79| 1.33| 1.000( 1.05| 1 1.00 | 23.11 483 | 1.17| 31.88 | NA |49.49|0.75/0.89|1.00| 1.19| NA | >1.0| Non Liquefiable
18.00 SP 25 | 2.03|1.03 S IV |0.24|7.00|0.69|35.67| 17.67 | 0.22| 0.75| 1.33| 1.000( 1.05| 1 1.00 | 26.26 0.00 |1.00| 26.26 |0.32|56.59|0.72|0.85|1.00|1.19| 0.32| 1.48| Non Liquefiable
19.50 SP 33 [ 2.03]|1.03 3 IV | 0.24|7.00|0.65|38.72| 19.22 {0.21|0.72| 1.33| 1.000( 1.05| 1 1.00| 33.25 0.00 [1.00| 33.25 | NA [68.25(/0.66|0.80|1.00|1.19| NA | >1.0| Non Liquefiable
21.00 SP 36 |2.01]| 1.01 4 IV |0.24|7.00(0.61|41.76| 20.76 | 0.19| 0.69| 1.33| 1.000( 1.05| 1 1.00 | 34.89 0.00 |1.00| 34.89 | NA |69.89|0.65|0.77|1.00| 1.19| NA | >1.0| Non Liquefiable
22.50 SP 38 |[2.01]| 1.01 4 IV | 0.24|7.00|0.57|44.78| 22.28 | 0.18| 0.67| 1.33| 1.000( 1.05| 1 1.00 | 35.56 0.00 [1.00| 35.56 | NA |70.56(0.65|0.75|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 Cyyr (Correction for hammer energy ratio) = ER/60, ER for Rope and pully System = 80 % , Hence C¢ = 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)

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

BRIDGE NO. - 26
SECTION:CHITAUNI-MADHUBANI

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

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

X 0.0 0.00 72.00 | 27.00 1.00 9.55 1.97
O 1.5 MEDIUM , LITE GREY ,SILTY SAND (SM) 0.00 68.00 | 30.00 2.00 11.12 1.72
a 3.0 0.00 66.00 [ 33.00 1.00 11.84 1.50
O 6.0 MEDIUM DENSE TO ,DARK GREY, POORLY GRADED SAND (SP) 0.00 97.00 3.00 0.00 3.00 0.80
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PROJECT: Final location survey for New B.G Railway line projects (770.00 km.) and Final location survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of

BRIDGE NO. - 26
SECTION:CHITAUNI-MADHUBANI

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

GRAIN SIZE ANALYSIS

£ a
%
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ﬂﬂ:|||:m Fisi | e e L

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

MEDIUM DENSE TO ,DARK GREY, POORLY GRADED SAND (SP)

0.00 | 96.00 [ 4.00 0.00 2.96 0.81

0.00 | 97.00 [ 3.00 0.00 2.84 0.81

0.00 | 96.00 [ 4.00 0.00 2.84 0.81

0.00 | 98.00 | 2.00 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. - 26 BOREHOLE NO. -01
SECTION:CHITAUNI-MADHUBANI
GRAIN SIZE ANALYSIS

- F1. .1 — = —_—
)
T
;:.-_-_-
LY 1B f
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f
E
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o f el S i
O | GENLE | S (NTTH [ SEEES e B [ ToaRm
. L Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description Cu C.
(%) (%) (%) (%)
X 21.0 0.00 97.00 3.00 0.00 2.96 0.81
O 24.0 0.00 96.00 | 4.00 0.00 2.92 0.81
O 27.0 MEDIUM DENSE TO ,DARK GREY, POORLY GRADED SAND (SP) 0.00 98.00 2.00 0.00 274 0.82
0 30.0 0.00 97.00 3.00 0.00 2.92 0.81




_Z 1IN

architects engineasrs & consultanmnts pwt. 1.

BRIDGE NO. - 26

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. - 01

SECTION:CHITAUNI-MADHUBANI

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

33.0

36.0

O|o|x

39.0

0.00 | 96.00 [ 4.00 0.00 3.00 0.80

MEDIUM DENSE TO ,DARK GREY, POORLY GRADED SAND (SP) 0.00 97.00 3.00 0.00 2.92 0.81

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. - 26 BOREHOLE NO. - 02
SECTION:CHITAUNI-MADHUBANI

GRAIN SIZE ANALYSIS
pamu . T T - )
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. L Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description Cu C.
(%) (%) (%) (%)
X 0.0 LOOSE, LITE BROWN, SANDY SILT(ML) 0.00 35.00 | 60.00 5.00 11.79 1.48
O 1.5 0.00 71.00 | 27.00 2.00 9.96 2.01
O 3.0 LOOSE TO MEDIUM DENSE, LITE GREY, SILTY SAND (SM) 0.00 68.00 | 31.00 1.00 10.28 1.60
0 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

BRIDGE NO. - 26

North Eastern Railway (Total 1022.00 km)

SECTION:CHITAUNI-MADHUBANI

GRAIN SIZE ANALYSIS

BOREHOLE NO. - 02
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. L Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description Cu C.
(%) (%) (%) (%)
X 9.0 0.00 65.00 | 34.00 1.00 11.02 1.35
O 12.0 LOOSE TO MEDIUM DENSE, LITE GREY, SILTY SAND (SM) 0.00 67.00 [ 31.00 2.00 11.27 1.63
O 15.0 0.00 68.00 | 31.00 1.00 10.27 1.60
O 18.0 MEDIUM DENSE TO DENSE, DARK GREY, POORLY GRADED SAND (SP) 0.00 97.00 3.00 0.00 3.51 0.78




- ot aarvee associates
|z AN

architects engineasrs & consultanmnts pwt. 1.

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. - 26
SECTION:CHITAUNI-MADHUBANI

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

GRAIN SIZE ANALYSIS
LT E_'.'I a 0
& 5%
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5 B ki Firirias failee O I I I Ridiaai
. L Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description Cu C.
(%) (%) (%) (%)
X 21.0 0.00 96.00 4.00 0.00 3.39 0.78
(0] 24.0 0.00 98.00 2.00 0.00 2.96 0.81
o 27.0 MEDIUM DENSE TO DENSE, DARK GREY, POORLY GRADED SAND (SP) 0.00 97.00 3.00 0.00 2.83 0.1
O 30.0 0.00 96.00 4.00 0.00 2.88 0.81
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BRIDGE NO. - 26

North Eastern Railway (Total 1022.00 km)

SECTION:CHITAUNI-MADHUBANI

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. -02

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

X 33.0 0.00 98.00 2.00 0.00 3.08 0.80
O 36.0 MEDIUM DENSE TO DENSE, DARK GREY, POORLY GRADED SAND (SP) 0.00 97.00 3.00 0.00 3.04 0.80
O 39.0 0.00 96.00 | 4.00 0.00 3.58 0.77
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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-26 BOREHOLE NO-01 Section : CHITAUNI TO MADHUBANI
Depth (m) Percentage Retained Mean Particle Size (mm) Sandy Strata Clayey Soil
3 RE— =
7] —_ o - A
o o c L) =5 &% E
:-E_ H 3, 2 '% E s BEu 2 |.>|.< + 8
3 o = o '3 P i [ 2.2
H 5 E s |s|s|§ |33 s S5 Bo|EE i
2 s b < 5 < S 2 2 2 E 2CglesE ek £
s| £ c g k| 2 2 2 2 = = 5 g 9 © e | E_|seS|EEFEE g
2| § | s o $E o 3 8 3 8 g 2 5 ° < @« | 5 | 8 | 2| 8 |SE|z=2Ejggg s =
%| o fra = of 4] @ < & < S S 5 < & < S S S S S% |h8FlcEE K E w 5
0.00 | 1.00 0.0 0.0 0.0 6.0 45.0 250 | 24.00 | 0.0 0.00 0.00 428 | 1361 | 319 | 0900 | 0.220 | 0.825 - - - -
SILTY SAND SM
3.00 | 3.45 0.0 0.0 0.0 8.0 42.0 16.0 | 34.00 | 0.00 0.00 0.00 570 | 1271 | 204 | 1275 | 0217 | 0.820 | - - - -
6.00 | 6.45 0.0 0.0 0.0 18.0 47.0 32.0 3.00 0.00 0.00 0.00 | 12.83 | 1422 | 408 | 0.113 | 0.312 | 0.984 - - - -
9.00 | 9.45 0.0 0.0 0.0 16.0 49.0 31.0 4.00 0.00 0.00 0.00 | 11.40 | 14.82 | 3.95 | 0.150 | 0.303 | 0.969 - - - -
BH-01 | 12.00 | 12.45 0.0 0.0 0.0 14.0 48.0 35.0 3.0 0.0 0.0 0.0 998 | 1452 | 4.46 | 0113 | 0291 | 0.949 - - - -
15.00 | 15.45 POOR;XSSADED SP 0.0 0.0 0.0 13.0 61.0 22.0 4.0 0.0 0.0 0.0 9.3 18.5 2.8 015 | 031 | 0.975 - - - -
18.00 | 18.45 0.0 0.0 0.0 20.0 42.0 36.0 2.0 0.0 0.0 0.0 14.25 | 1271 | 459 | 0.075 | 0.316 | 0.990 - - - -
21.00 | 2145 0.0 0.0 0.0 17.0 45.0 35.0 3.0 0.0 0.0 0.0 12.1 13.6 45 0.11 0.30 | 0.969 - - - -
27.00 | 27.45 0.0 0.0 0.0 12.0 49.0 37.0 2.00 0.00 0.00 0.00 855 | 14.82 | 472 | 0075 | 0.282 | 0.934 - - - -
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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-26 BOREHOLE NO-02 Section : CHITAUNI TO MADHUBANI
Depth (m) Percentage Retained Mean Particle Size (mm) Sandy Strata Clayey Soil
% = " o
n — o - ICh
@ o < L =8 &% £
£ 5 % 2 '% E < @ L < |:.< + 3
; s = 2 © 2 |E. (2 52
§ = 3 o o o 8 e S o = Q © c 2
k] s S ] S < S S o £ 52 _lorgl<E 5
3 g A N o < S 2 ° 2 & |8-Fla8f es 8
s| £ c Es 8 2 2 2 2 b b b 9 8 © O =R KA - g
= 5 S 2 S © 2 8 2 8 < 2 S < < e = 3 < 3 SE 225|223/ ¢ 2 =
| @ i 2 =X %) Y < o < S S S < “ < 5 S S S SS |FSFcEX<E w 5
1 0.00 | 1.00 SANDY SILT ML 0.0 0.0 0.0 0.0 27.0 8.0 65.00 | 0.00 0.00 0.00 0.00 8.17 1.02 | 2438 | 0.116 | 0.600 - - -
2 3.00 | 3.45 0.0 0.0 0.0 7.0 42.0 19.0 | 32.00 | 0.00 0.00 0.00 499 | 1271 | 242 | 1.200 | 0213 | 0.813 - - - -
3 6.00 | 6.45 0.0 0.0 0.0 8.0 40.0 18.0 | 34.00 | 0.00 0.00 0.00 570 | 1210 | 230 | 1.275 | 0.214 | 0.814 - - - -
9.00 | 9.45 SILTY SAND SM 0.0 0.0 0.0 7.0 39.0 19.0 | 35.00 | 0.00 0.00 0.00 499 | 1180 | 242 | 1.313 | 0205 | 0.797 - - - -
BH-02 | 12.00| 12.45 0.0 0.0 0.0 6.0 38.0 23.0 33.0 0.0 0.0 0.0 428 | 1150 | 293 | 1.238 | 0.199 | 0.786 - - - -
15.00| 15.45 0.0 0.0 0.0 7.0 42.0 19.0 32.0 0.0 0.0 0.0 5.0 12.7 2.4 120 | 021 | 0813 - - - -
18.00| 18.45 0.0 0.0 0.0 28.0 42.0 27.0 3.0 0.0 0.0 0.0 19.95 | 1271 | 3.44 | 0113 | 0.362 | 1.059 - - - -
21.00| 21.45 POOR;\;%ADED SP 0.0 0.0 0.0 25.0 45.0 26.0 4.0 0.0 0.0 0.0 17.8 13.6 33 015 | 0.35 | 1.040 - - - -
27.00| 27.45 0.0 0.0 0.0 15.0 44.0 38.0 3.00 0.00 0.00 0.00 | 1069 | 13.31 | 485 | 0.113 | 0.290 | 0.947 - - - -




NORTH EASTERN RAILWAY

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

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

(TOTAL 1022.00 KM)

SECTION: CHITAUNI-MADHUBANI

Chainage Type of Type of | Borehole . . Reduced
SRS Crossing Bridge No. SEREI) | L ), Level (m)

BH-01 204489 2995556 106.81

16731.660 28 WEATERWAY I\B/IQIJDOGRE BH-02 204496 2995551 106.74

BH-03

204503

2995545

106.80

SUBMITTED BY:

21N

aarvee associates

architects engineers & consultants pvt, Itd.




BOREHOLE PROFILE

SECTION: CHITAUNI TO MADHUBANI

BRIDGE NO.: 28
BOREHOLE NO.: 01

BRIDGE NO.: 28
BOREHOLE NO.: 02

BRIDGE NO.: 28
BOREHOLE NO.: 03

N-Value N-Value N-Value
b
5o B B B B E N B 5 i B
I Zh: SEY % 7 E
b 4 % g
] % % B
S = 2 ]
& & & &
s LEEES
& F B B
B i K i
6.00m ? ‘ — 11 R
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ke B g
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500m  F =11 5‘
— 13 &
18 2
— 16
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— 28
— 23
]
S 32
— 38
S 45
— 44
— 47
— 57
— 64
—71
— 67
— 76
— 80
— 81
Bore Hole Te‘rmlna(ed at : 40.45M. Bore Hole Terminated at : 40.45M.
LEGENDS
I]]]]]]] SANDY-SILT (ML)
SILTY SAND (SM)
POORLY GRADED SAND (SP)
Ground Water Table
@
'..-“-_;- Project: Fiﬂal location survey for New B.G Railway line projects (770.00 km.) and Final location survey for
r.',-" construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of North Eastern Railway (Total 1022.00 km)




BRIDGE NO :28 DATE STARTED : 10-01-2025 ) = = = = t
BOREHOLE NO. BH-1 E @ 'ﬁ‘ﬂ rvEE aSE:‘ ECIa ES
GWT: 070 m |DATE COMPLETED : 12-01-2025 -‘ architects engineers & consultants pwt. ltd.
CONSOLIDATED LOGS INCLUDING LABORATORY TEST RESULTS OF SOIL
FIELD TEST RESULTS LABORATORY TEST RESULTS
SPT TEST RESULTS _ ¢ GRAIN SIZE ANALYSIS g:ﬁéﬁﬁ;ﬁgﬁg WP | SOIL::;':'::A"S:/?:Z':;PLE
- (2]
: 4 = _
3 6 £ g _ :
» % g 4 = 2 ) || = £ 2 =
B E 2 | 4|z = 3 3 S I T = 3
o o z z w 2 R ) A re & gzl | &8 |&5]|&]|2 £ 2 1
E i = o i i S | 2 g = o3 © g0 =8 s | Z 2 | = | 4 = s 3
= = S 1w = = 2] = ] @ ] =2 5 = [ 4 z = 9 = = a = s = =
z W, w K w = <] 3 5 © ok Az | o = s = = = s} 3 o a - 5 p - =
8 z¢ 5 C 2 Sl E | | ¢ 0 ES i R | 2|3 |E| 2|2 |uw|d|3]|®8 S 3 S 2 | = 2| E
= I Yo S z il = I 3 ZE gl ||| E|alele|B8|a|2|z|c|&]| s % g | s |
S |EE| 2 | T | ¢ £ ol | 2| 3| ¢ 2% g8z |2 |slz|a 22|35 |22 |8|g |8 8| ¢ £ 5|2 502
w | B8 | 2 3 | 4 s I I = & Eg FS| 8| 5| |3 |S|a |2 |3 |&8|=|&[&|3]| 8§ E S |53 |5(5]| 3
T, Ds 1+ | w | 000|100 Ds| - - - VERY;iﬁ%ESHIEﬁfOWN* — | 0.00|45.00|51.00| 4.00| NON-PLASTIC - - - - - - I -
20 SPT 1 = | 150 [ 195| 3 | 30 3 5 - | 0.00|69.00]29.00| 2.00 | NON-PLASTIC - - | 253 - - - [ R R I
3.0 DS 2 2.50 | 2.80 UDS SLIPPED LOOSE . LITE BROWN - - - - - - - - - - - - - - - - J [ [ - -
— 4.0 SPT 2 300 [ 345] 5 | 30 5 7 SILTY SAND(SM) — [ 0.00 [66.00]33.00] 1.00 | NON-PLASTIC - - — | 252 | - - - B === =1 -
50 SPT 3 450 | 495 | 8 | 30 8 10 N I T ) R e - - - - - - - - [
6.0 DS 3 550 | 5.80 UDS SLIPPED RN I I I I I - - - - - - - [ R R U R
7.0 SPT 4 600 [645| 9 [ 30 [ 9 [ M — | 0.00]97.00] 3.00| 0.00{ NON-PLASTIC B - - 256 | - - - - [ [ R R .
8.0 SPT 5 750 [ 795 11| 30 [ 11 | 12 - — — — — - [ -1 - - — - = - - = - - =1 = -
9.0 DS 4 8.50 | 8.80 UDS SLIPPED - - -1 -1 -1 - - | - - - - - - - - - - -l - -] -] - -
-10.00 | 100 SPT 6 9.00 [ 945 14 [ 30 [ 14 [ 15 — | 0.00]96.00{ 4.00| 0.00{ NON-PLASTIC B - - 285 | - - - - - - =] = .
11.0 SPT 7 1050 [10.95] 16 [ 30 [ 16 [ 15 - ~ ~ ~ ~ - [ -1 - - = = = - - = - -1 = =
12.0 DS 5 11.50 | 11.80 UDS SLIPPED - - - - - - - | - - - - - - - - ~ - [ [ I R -
13.0 SPT 8 12.00 [1245] 20 [ 30 [ 20 | 17 -~ | 0.00]98.00] 2.00| 0.00{ NON-PLASTIC B - - 254 | - - - - [ [ R R .
14.0 SPT 9 1350 [13.95] 25 [ 30 [ 25 | 19 - — ~ ~ ~ - [ -1 - - - = = - - = - -1 = =
-15.00 | 450 Ds 6 14.50 | 14.80 UDS SLIPPED - =1 =1 =1 =-1T-1-1-=13= - - = - - = - === =1 -
16.0 SPT 10 15.00 [ 15.45] 29 [ 30 [ 29 | 20 - | 0.00]97.00] 3.00] 0.00| NON-PLASTIC - - ~ | 285 | - - - - - -] -] - .
17.0 SPT 1 16.50 [16.95] 23 [ 30 [ 23 | 17 — - - — — - [ -1 - - R = - - - = - - =1 = -
18.0 DS 7 17.50 | 17.80 UDS SLIPPED - - - - - - - | - — — - - — - - — - [ [ I R -
19.0 SPT 12 |, 18.00 [ 18.45] 30 [ 30 [ 30 | 19 - | 0.00]96.00] 400 0.00| NON-PLASTIC - - - [ 289 | - - - - - - =] = .
-20.00 | 200 SPT 13 |o 19.50 [19.95] 32 [ 30 [ 32 | 20 — - - — — - [ -1 - - - - = - - = - - =1 = -
21.0 DS 8 |o 20.50 | 20.80 UDS SLIPPED - - - - - - - | - - - - - — - - — - - - - -] - -
22.0 SPT 14 21.00 [21.45[ 28 [ 30 | 28 [ 18 - | 0.00[98.00] 2.00 0.00| NON-PLASTIC - - - [ 260 | - - - - - - -] = -
230 | SPT 15 2250 2295] 33 | 30 [ 33 [ 19 MEDIUMDENSETO DENSE, | = | = | = | = | = [ = [ = [ = - | - - [ -1 - - - - === =] -
24.0 DS 9 23.50 | 23.80 UDS SLIPPED DARK GREY, POORLY - - -1 =1 -1 -1T-1-1-1+-= - - ~ - - - . == =1 -
-25.00 | 250 SPT 16 24.00 [24.45] 32 [ 30 [ 32 [ 19 GRADED SAND (SP) — | 0.00[97.00] 3.00[ 0.00| NON-PLASTIC B - - 288 | - - - - [ [ R R -
260 | SPT 17 2550 [ 2595 39 | 30 | 39 [ 21 - -1 -1-1T-1-1T-1T-1-1+- - - - - - - - - - - - -
27.0 DS 10 26.50 | 26.80 UDS SLIPPED - - - - - - - | - - - - - — - - — - - - - -] - -
28.0 SPT 18 27.00 [27.45[ 47 [ 30 | 47 [ 23 - | 0.00[98.00] 2.00[ 0.00| NON-PLASTIC - - ~ | 255 | - - - - [ [ R R -
29.0 SPT 19 28.50 [ 28.95] 52 [ 30 [ 52 [ 24 — - - — — - [ -1 - — — - - = - - = - - =1 = -
-30.00 | 30,0 DS 11 29.50 | 29.80 UDS SLIPPED - - -1 =1 -1 -1T-1-1-1+-= - - - - - - - === =1 -
31.0 SPT 20 30.00 [ 3045 56 [ 30 | 56 | 25 —- | 0.00]97.00] 3.00[ 0.00| NON-PLASTIC - - ~ | 257 | - - - - [ [ R R -
320 | SPT 21 31.50 [31.95] 60 | 30 | 60 [ 26 - -1 -1-1T-1-1T-1T-1-1+- - - - - - - - - - - - -
33.0 DS 12 32.50 | 32.80 UDS SLIPPED - - - - - - - | - - - - - - - - ~ - [ [ I R -
34.0 SPT 22 33.00[33.45[ 70 [ 30 | 70 [ 28 - | 0.00[96.00] 4.00[ 0.00| NON-PLASTIC B - - [ 280 | - - - - [ [ R R .
-35.00 | 350 SPT 23 34.50 [34.95] 79 [ 30 [ 79 [ 30 — - - — — - [ -1 - — = - - = - - = - - =1 = -
36.0 DS 13 35.50 | 35.80 UDS SLIPPED - - - - - - - | - - - - - - - - ~ - [ [ I R -
37.0 SPT 24 36.00 [ 3645 88 | 30 | 88 [ 32 - | 0.00]97.00] 3.00[ 0.00| NON-PLASTIC - - ~ | 289 | - - - - [ [ R R -
38.0 SPT 25 37.50 [37.95] 97 [ 30 [ 97 [ 34 — - - — — - [ -1 - — — - - = - - = - - =1 = -
-40.00 | 390 DS 14 38.50 | 38.80 UDS SLIPPED - - -1 -1 -1 -1T-1= - - - - - - - - - === =1 -
40.0 SPT 26 39.00 [ 39.45[ 50 [ 1 [ >100 [ >100 —- | 0.00[96.00] 4.00 [ 0.00| NON-PLASTIC B - - 286 | - - - - [ [ R R .
41.0 | SPT 27 40.00 [40.45[ 50 | 1 [ >100 [ >100 - -1 -1-1T-1-1T-1T-1-71+- - - - - - ~ - - - - - -

CLASSIFICATION OF SOIL_AS PERIS : 1498

ABBREVI

N USED :

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

UC : UNCONFINED COMPRESSION TEST

* UCS BASED ON POINT LOAD TEST

UU : UNCONSOLIDATED UNDRAINED TRIAXIAL TEST

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

(252.00 km.) of North Eastern Railway (Total 1022.00 km)

SECTION: CHITAUNI-MADHUBANI




BRIDGE NO :28 DATE STARTED : 12-01-2025 - = - - - t
BOREHOLE NO. BH- 2 E @ ﬂ‘ﬂ rvEE as&l ECIa ES
GWT: 070 m |DATE COMPLETED : 14/01/2025 -‘ architects engineers & consultants pwt. ltd.
CONSOLIDATED LOGS INCLUDING LABORATORY TEST RESULTS OF SOIL
FIELD TEST RESULTS LABORATORY TEST RESULTS
SPT TEST RESULTS _ ¢ GRAIN SIZE ANALYSIS g:ﬁéﬁﬁ;ﬁgﬁg WP | SOIL::::'::IA"SKIS;:SS':;PLE
- (2]
g Z E = 8
(7] % C25 E E E E — 9 g = ‘% =z
B E 2 | 4|z = 3 3 S I T = 3
& 7 z z | = 2 (3| 3 8 e & ~lsglxsle|s|&8|x5|&z]|?2 E > S
= w 2 [ g w o | £ | 2 g & °3 ¥ gl el -2z |2 |5 |8 k] g <
Z |y | @ e i 2|1 3| 8| s i 3E 2z | = c | E[Z2|elz| 8|5 |&|a| = 5 = S
3 =g 5 & = 2 S| e || & o ES Fo | €| _ ~| 2|32 |2 |2 |&|a|S|¢8 5} 3 & < | = 2 | B
g | zB | & 9| 9 T eyl Y 3 z gl g || g|E|a 2|28 |& |2 |3 | |&]| s 5 gl g | e
S |EE| 2 | T | ¢ £ ol | 2| 3| ¢ 2% g8z |2 |slz|a 22|35 |22 |8|g |8 8| ¢ £ 5|2 502
w | B8 | 2 3 | 4 s I I = & Eg FS| 8| 5| |3 |S|a |2 |3 |&8|=|&[&|3]| 8§ E S |53 |5(5]| 3
T, Ds 1+ | w | 000|100 Ds| - - - LogiﬁbY“sTETB;%WN’ — | 0.00|43.00|52.00| 5.00| NON-PLASTIC - - - - - - I -
20 SPT 1 = | 150 [ 195| 5 | 30 5 8 = - | 0.00|72.00]26.00| 2.00 | NON-PLASTIC - - | 251 - - - [ R R I
3.0 DS 2 2.50 | 2.80 UDS SLIPPED = — = ~ - =T -1 -1 =1 = - - - - - - - === = =
4.0 SPT 2 3.00 [ 345 [ 8 | 30 8 1 = — | 0.00[70.00]29.00[ 1.00] NON-PLASTIC - - — | 252 | - — _ __ === =1 =
-5.00 50 SPT 3 450 | 495 | 9 30 9 1 = MEDIUM DENSE, LITE - - - -] - - - - - - - - - - - - -l -1-1-1 - -
- Z=| BROWN, SILTY SAND(SM)
5.0 Ds 3 550 | 5.80 UDS SLIPPED = - -1 -7T-7T-1T~-1T-1T-71-171 - - - - ~ ~ - ~ - =T=1 =71 =
7.0 SPT 4 6.00 [ 645 11 [ 30 [ 11 [ 13 5 — | 0.00[69.00]30.00{ 1.00 | NON-PLASTIC B - - 285 | - - - . - - =] = .
8.0 SPT 5 750 [ 795 10| 30 [ 10 [ 11 - — — — — - [ -1 - - — - = - - = - - =1 = -
9.0 DS 4 8.50 | 8.80 UDS SLIPPED § - | -1 -1T-1T-1-1-1T-1-1+-= - - — - - — - - -1-1-1-1-
-10.00 | 100 SPT 6 900 [ 945 11 [ 30 [ 11 [ 11 0 — | 0.00]98.00] 2.00| 0.00{ NON-PLASTIC B - - 286 | - - - - - - =] = .
11.0 SPT 7 1050 [10.95] 13 [ 30 [ 13 [ 13 - ~ ~ ~ ~ - [ -1 - - = = = - - = - -1 = =
12.0 DS 5 11.50 | 11.80 UDS SLIPPED - - - - - - - | - - - - - - - - ~ - [ [ I R -
13.0 SPT 8 12.00 [ 1245] 18 [ 30 [ 18 | 16 — | 0.00]97.00{ 3.00| 0.00{ NON-PLASTIC B - - 285 | - - - - [ [ R R .
14.0 SPT 9 1350 [13.95] 16 [ 30 [ 16 | 14 - — ~ ~ ~ - [ -1 - - - = = - - = - -1 = =
-15.00 | 450 Ds 6 14.50 | 14.80 UDS SLIPPED - =1 =1 =1 =-1T-1-1-=13= - - = - - = - === =1 -
16.0 SPT 10 15.00 [ 15.45] 22 [ 30 [ 22 | 17 - | 0.00]96.00] 400 0.00| NON-PLASTIC R - ~ | 286 | - - - . - -] -] - =
17.0 SPT 1 16.50 [16.95] 25 [ 30 [ 25 | 18 — - - — — - [ -1 - - R = - - - = - - =1 = -
18.0 DS 7 17.50 | 17.80 UDS SLIPPED - - - - - - - | - — — - - — - - — - [ [ I R -
19.0 SPT 12 |, 18.00 [ 18.45| 28 [ 30 [ 28 | 19 - | 0.00]97.00] 3.00] 0.00| NON-PLASTIC - - - [ 280 | - - - - - - =] = .
-20.00 | 200 SPT 13 |o 19.50 [19.95] 23 [ 30 [ 23 | 16 — - - — — - [ -1 - - - - = - - = - - =1 = -
21.0 DS 8 |o 20.50 | 20.80 UDS SLIPPED - - - - - - - | - - - - - — - - - - - - - -] - -
22.0 SPT 14 21.00 [ 2145 32 [ 30 | 32 [ 19 - | 0.00[96.00] 4.00 [ 0.00| NON-PLASTIC B - - | 288 | - - - - [ [ R R .
23.0 SPT 15 22.50 [ 22.95] 36 | 30 [ 36 [ 20 — - - — — - [ -1 - - - - = - - = - - =1 = -
24.0 DS 9 23.50 | 23.80 UDS SLIPPED MEDIUM DENSE. DARK - - - - - - - | - -~ -~ - - — - - — - - = -] = -
2500 | 250 | SPT 16 24.00 [2445] 40 [ 30 [ 40 [ 21 GREY, POORLY GRADED — [ 0.00]98.00] 2.00] 0.00] NON-PLASTIC - - - | 259 | - - - - - - - - -
260 | SPT 17 2550 [25.95[ 38 | 30 | 38 [ 20 SAND (SP) - -1 -1-1T-1-1T-1T-1-1+- - - - - - - - - - - - -
27.0 DS 10 26.50 | 26.80 UDS SLIPPED - - - - - - - | - - - - — - - - - - - - -] - -
28.0 SPT 18 27.00 [27.45[ 45 [ 30 | 45 [ 22 - | 0.00]97.00] 3.00[ 0.00| NON-PLASTIC - - ~ | 284 | - - - - [ [ R R -
29.0 SPT 19 28.50 [ 28.95] 44 [ 30 [ 44 [ 22 — - - — — - [ -1 - — — - - = - - = - - =1 = -
-30.00 | 30,0 DS 11 29.50 | 29.80 UDS SLIPPED - - -1 =1 -1 -1T-1-1-1+-= - - - - - - - === =1 -
31.0 SPT 20 30.00 [3045[ 47 [ 30 | 47 [ 22 - | 0.00[96.00] 400 0.00| NON-PLASTIC - - ~ | 257 | - - - - [ [ R R -
320 | SPT 21 31.50 [31.95] 57 | 30 | 57 [ 25 - -1 -1-1T-1-1T-1T-1-1+- - - - - - - - - - - - -
33.0 DS 12 32.50 | 32.80 UDS SLIPPED - - - - - - - | - - - - - - - - ~ - [ [ I R -
34.0 SPT 22 33.00[33.45[ 64 [ 30 | 64 | 26 - | 0.00]98.00] 2.00[ 0.00| NON-PLASTIC - - - [ 280 | - - - - [ [ R R -
-35.00 | 350 SPT 23 3450 [3495] 71 [ 30 [ 71 [ 28 — N S N - [ -1 - — = - - = - - = = === = =
36.0 DS 13 35.50 | 35.80 UDS SLIPPED - - - - - - - | - - - - - - - - ~ - [ [ I R -
37.0 SPT 24 36.00 [ 3645 67 [ 30 | 67 | 26 - | 0.00]97.00] 3.00[ 0.00] NON-PLASTIC - - ~ | 289 | - - - - [ [ R R -
380 | SPT 25 37.50 [37.95] 76 | 30 | 76 [ 28 - -1 -1-1T-1-1T-1T-1-1+- - - - - - - - - - - - -
39.0 DS 14 38.50 | 38.80 UDS SLIPPED - - - =] =1 -1 -1= - - - - - - ~ - . == =1 -
-40.00 | 400 SPT 26 39.00 [39.45] 80 [ 30 [ 80 [ 29 — [ 0.00]96.00] 400 0.00] NON-PLASTIC B - - |25 | - - - - [N R IR (R -
41.0 | SPT 27 40.00 [40.45[ 81 | 30 | 81 [ 20 - -1 -1-1T-1-1T-1T-1-71+- - - - - - ~ - - - - - -

CLASSIFICATION OF SOIL_AS PERIS : 1498

ABBREVI

N USED :

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

UC : UNCONFINED COMPRESSION TEST

* UCS BASED ON POINT LOAD TEST

UU : UNCONSOLIDATED UNDRAINED TRIAXIAL TEST

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

(252.00 km.) of North Eastern Railway (Total 1022.00 km)

SECTION: CHITAUNI-MADHUBANI




BRIDGE NO :28 DATE STARTED : 15/01/2025 - = - - - t
BOREHOLE NO. BH- 3 v @ 'ﬁ"ﬂ rvEE aSE‘ t:)Cla ES
GWT: 090 m |DATE COMPLETED : 16/01/2025 -‘ architects engineers & consultants pwt. ltd.
CONSOLIDATED LOGS INCLUDING LABORATORY TEST RESULTS OF SOIL
FIELD TEST RESULTS LABORATORY TEST RESULTS
Chemical Analysis Result
) SPT TEST RESULTS ) ¢ GRAIN SIZE ANALYSIS g:ﬁéﬁﬁ;ﬁgﬁg WP | oo T WS
: 3 = _
3 & £ 5 _ :
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B e & 4 | 9 T il - I 3 %5 sl ||| E|ale|c|B8|a|a2|z|¢c|¢& 5 e s| g s | g
& £ 2 = B & ol u Es < s 22 g2l | 2| |23 |2]|%2)|3]| =z 2 i 2 2 2 2 g 2l & 2 &£
5 o E 5 | 4 8 S| & ] 2 2 3 og Fsls 3|23l 8|2 | R | B2 |]|5%5 |2 3 2 S zlslzlzls]| 3
T, DS 1+ | w | 000|100 Ds| - - - Logiﬁb\l('gETB;%WN’ ~ | 0.00 | 40.00| 56.00| 4.00 | NON-PLASTIC S - . i - - N -
20 SPT 1 = | 150 [ 195| 4 | 30 4 7 { - | 0.00|71.00]27.00| 2.00 | NON-PLASTIC - - | 251 - - - [ R R I
3.0 DS 2 250 | 2.80 UDS SLIPPED = |E S - JUR B I I R P E— T - | = - - = JU I R I R B
40 SPT 2 3.00 [ 345 6 | 30 6 s | |= — [ 0.00 [69.00] 30.00] 1.00 | NON-PLASTIC - - ~ |25 | - - — - -1 =-1T=-1 =1 -
S0 | ser 3 450 [ 495| 8 | 30 | 8 w0 | ] - - - -] |-~ S R R B - - - -l -l-1-1-1-
6.0 Ds 3 550 | 5.80 UDS SLIPPED Z| || roosETomEDIMDENSE [T T [ | = | - | - | - - ~ - - = = - = ST =T=1 =71 =
] B LITE BROWN, SILTY
7.0 SPT 4 600 [ 645 11 [ 30 | 11 [ 13 3 |= SAND(SM) -~ | 0.00[67.00]32.00] 1.00| NON-PLASTIC - - - 254 | - - - - === =] -
8.0 SPT 5 750 [ 795 [ 13| 30 | 13 [ 14 E| = - — — — — - [ -1 - - — - = - - = - - =1 = -
9.0 Ds 4 8.50 | 8.80 UDS SLIPPED = - - -1 -1 -1 -1T-1= - - - - - - - - - -1 =-1-1-1-=
-10.00 | 400 | SPT 6 900 [ 945 [ 15 [ 30 [ 15 | 15 f=f | — | 0.00|6500[35.00] 0.00| NON-PLASTIC - - - | 255 | - - — - === - -
11.0 SPT 7 1050 [10.95] 17 [ 30 | 17 | 16 | = - — ~ ~ ~ - [ -1 - - - = = - - = - -1 = =
12.0 DS 5 11.50 | 11.80 UDS SLIPPED =] E = ~ | - -] - = - | - = = = = = = = = = - =1 = =
13.0 SPT 8 12.00 [1245] 21 [ 30 [ 21 [ 17 -~ | 0.00]98.00] 2.00 | 0.00{ NON-PLASTIC - - B - - - - - -] = -
14.0 SPT 9 1350 [13.95] 25 [ 30 [ 25 | 19 - — ~ ~ ~ - [ -1 - - - = = - - = - -1 = =
-15.00 [ 450 Ds 6 14.50 | 14.80 UDS SLIPPED - == =1 =1 =-1T-1= - - - = - - = - == =1 =
16.0 SPT 10 15.00 [ 15.45] 22 [ 30 [ 22 | 17 —- | 0.00]97.00] 3.00[ 0.00| NON-PLASTIC - - - [ 255 - - - - - - -] = -
17.0 SPT 1 16.50 [16.95] 26 [ 30 [ 26 | 18 — - - — — - [ -1 - - R = - - - = - - =1 = -
18.0 DS 7 17.50 | 17.80 UDS SLIPPED - - - - - - - | - - — - — - - — - [ [ I R -
19.0 SPT 12 |, 18.00 [ 18.45] 31 [ 30 [ 31 | 20 — | 0.00[96.00] 4.00[ 0.00| NON-PLASTIC B - ~ | 280 | - - - . - - =] = .
-20.00 | 200 SPT 13 | 19.50 [19.95] 20 [ 30 [ 20 [ 19 — - - — — - [ -1 - - - - = - - = - - =1 = -
21.0 DS 8 |o 20.50 | 20.80 UDS SLIPPED - - - - - - - | - - - - — - - — - - - - -] - -
22.0 SPT 14 21.00 [ 2145 39 [ 30 | 39 [ 22 - |12.00] 84.00] 4.00 | 0.00| NON-PLASTIC B - - 259 | - - - - [ [ R R .
23.0 SPT 15 22.50 [ 22.95] 45 [ 30 [ 45 [ 24 — - - — — - [ -1 - - - - = - - = - - =1 = -
24.0 DS 9 23.50 | 23.80 UDS SLIPPED - - - - - - - | - - - - — - - — - - - - -] - -
25.00 | 250 SPT 16 24.00 [ 2445 54 [ 30 | 54 [ 26 - | 11.00] 86.00] 3.00 | 0.00| NON-PLASTIC - - - | 288 | - - - - [ [ R R -
260 | SPT 17 2550 [25.95] 59 | 30 [ se [ 27 MEDIUMDENSETOVERY | = | = | = | = [ = | = [ = [ - - | - - [ -1 - - - - === =] -
27.0 DS 10 26.50 | 26.80 UDS SLIPPED DENSE, DARK GREY, - | -1 -1 -1-1T-1-1-= = = = ~ - ~ - . == =1 -
28.0 SPT 18 27.00 [ 27.45] 52 [ 30 [ 52 [ 25 POORLY GRADED SAND (SP) [~ [10.00] 86.00] 4.00 | 0.00 | NON-PLASTIC B - ~ | 286 | - - - - [ [ R R -
200 | SPT 19 28.50 [28.95] 62 | 30 | 62 [ 27 - -1 -1-1-1-T1T-T1-= - = = - - - - - - - - - -
-30.00 | 300 DS 11 29.50 | 29.80 UDS SLIPPED - - -1 -1 -1 -1T-1= - = = - - - - - -1 =1 -
31.0 SPT 20 30.00 [ 3045 67 [ 30 | 67 [ 28 - | 9.00 [ 88.00] 3.00[ 0.00] NON-PLASTIC - - ~ | 257 | - - - - [ [ R R -
320 | SPT 21 31.50 [31.95] 73 | 30 | 73 [ 30 - -1 -1-1-1-T1T-T1-= - = = - - - - - - - - - -
33.0 DS 12 32.50 | 32.80 UDS SLIPPED - - - - - - - | - - - - - - - ~ - [ [ I R -
34.0 SPT 22 33.00[33.45[ 79 [ 30 | 79 [ 31 - | 10.00] 86.00] 4.00 | 0.00| NON-PLASTIC - - - [ 280 | - - - - [ [ R R -
-35.00 | 350 SPT 23 34.50 [34.95] 86 [ 30 [ 86 | 32 — - - — — - [ -1 - - - - = - - = - - =1 = -
36.0 DS 13 35.50 | 35.80 UDS SLIPPED - - - - - - - | - - - - - - - ~ - [ [ I R -
37.0 SPT 24 36.00 [36.45[ 94 | 30 | 94 [ 34 - | 12.00] 85.00] 3.00 | 0.00| NON-PLASTIC B - ~ | 289 | - - - - [ [ R R .
38.0 SPT 25 37.50 [ 37.95] 50 [ 1 [ >100 [ >100 — - - — — - [ -1 - - - - = - - = - - =1 = -
39.0 DS 14 38.50 | 38.80 UDS SLIPPED - - - =] =1 -1 -1= - - - - ~ - - . == =1 -
-40.00] 40,0 SPT 26 39.00 [ 39.45[ 50 [ 1 [ >100 [ >100 — | 11.00] 85.00] 4.00 | 0.00| NON-PLASTIC - - - 286 | - - - - [ [ R R -
41.0 | SPT 27 40.00 [40.45[ 50 | 1 [ >100 [ >100 - -1 -1-1T-1-1T-1T-1-71+- - - - - - ~ - - - - - -

CLASSIFICATION OF SOIL AS PERIS : 1498

ABBREVI

N USED :

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

UC : UNCONFINED COMPRESSION TEST

* UCS BASED ON POINT LOAD TEST

UU : UNCONSOLIDATED UNDRAINED TRIAXIAL TEST

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

SECTION: CHITAUNI - MADHUBANI
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CALCULATIONS FOR CORRECTED SPT (N) VALUES

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

|BOREHOLE NO. BH- 1

WATER TABLE - 0.70 m

DEPTHOF | ype op o | OBSERVEDSPT | COR D i on M T e rer DaTancy
OVERBURDEN) CORRECTION (N")

1.50 Non Plastic 3 5 5

3.00 Non Plastic 5 7 7

4.50 Non Plastic 8 10 10
6.00 Non Plastic 9 11 11

7.50 Non Plastic 11 12 12
9.00 Non Plastic 14 15 15
10.50 Non Plastic 16 16 15
12.00 Non Plastic 20 19 17
13.50 Non Plastic 25 23 19
15.00 Non Plastic 29 25 20
16.50 Non Plastic 23 19 17
18.00 Non Plastic 30 24 19
19.50 Non Plastic 32 25 20
21.00 Non Plastic 28 21 18
22.50 Non Plastic 33 24 19
24.00 Non Plastic 32 22 19
25.50 Non Plastic 39 27 21

27.00 Non Plastic 47 31 23
28.50 Non Plastic 52 33 24
30.00 Non Plastic 56 35 25
31.50 Non Plastic 60 36 26
33.00 Non Plastic 70 41 28
34.50 Non Plastic 79 46 30
36.00 Non Plastic 88 49 32
37.50 Non Plastic 97 53 34
39.00 Non Plastic 100 100 100
40.00 Non Plastic 100 100 100

* SPT value restricted to 300.

SPT BLOWS PER 30 CM PENETRATION
0 20 40 60 80 100 120

0.0 i
2.0 04 —0— OBSERVED SPT —

4.0 th —~— CORRECTED SPT |

60 | 1k

8.0 h&
10.0 h
12.0 l{\“
14.0 LXT\:L
16.0 )&

18.0
20.0
22.0
24.0
26.0

28.0 x \C\
30.0 li t\ﬂ
32.0 LX

34.0 \L\ \D\
36.0 \ ~

38.0 - g
40.0 E—

42.0
44.0

et

DEPTH BELOW GROUND LEVEL(m)
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CALCULATIONS FOR CORRECTED SPT (N) VALUES
Project: Final location survey for New B.G Railway line projects (770.00 km.) and Final location
survey for construction of Doubling/Third line/ 3rd & 4th line (252.00 km.) of North Eastern Railway
(Total 1022.00 km)
BOREHOLE NO. BH- 2
WATER TABLE IN METER(m) 0.70 m

CORRECTED SPT (N') | FINAL CORRECTED VALUE
DSE:JEL%F TYPE OF SOIL OB,SN'%SXEBESPT VALUE (FOR AFTER DILATANCY
OVERBURDEN) CORRECTION (N")
1.50 Non Plastic 5 8 8
3.00 Non Plastic 8 11 11
4.50 Non Plastic 9 11 11
6.00 Non Plastic 11 13 13
7.50 Non Plastic 10 11 11
9.00 Non Plastic 11 11 11
10.50 Non Plastic 13 13 13
12.00 Non Plastic 18 17 16
13.50 Non Plastic 16 14 14
15.00 Non Plastic 22 19 17
16.50 Non Plastic 25 21 18
18.00 Non Plastic 28 22 19
19.50 Non Plastic 23 18 16
21.00 Non Plastic 32 24 19
22.50 Non Plastic 36 26 20
24.00 Non Plastic 40 28 21
25.50 Non Plastic 38 26 20
27.00 Non Plastic 45 30 22
28.50 Non Plastic 44 28 22
30.00 Non Plastic 47 29 22
31.50 Non Plastic 57 35 25
33.00 Non Plastic 64 38 26
34.50 Non Plastic 71 41 28
36.00 Non Plastic 67 38 26
37.50 Non Plastic 76 42 28
39.00 Non Plastic 80 43 29
40.00 Non Plastic 81 43 29
* SPT value restricted to 300.
SPT BLOWS PER 30 CM PENETRATION
0 20 40 60 80 100
0.0 i
2.0 O A —— OBSERVED SPT |
4.0 \2} —A—CORRECTED SPT |
60—
E 80 {
-
w 10.0
S 120 N
- .
2 140 IEq
b4 .
3 160 RN
| VLN
5 o {1
g 200
9 T
% 22.0 t\,
T 240 1
=
o 26.0
| 3 AN
30.0 L\A \
32.0 \
34.0 f ._/\D
36.0 < ~
38.0
A N
40.0 A
42.0
44.0
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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- 3

WATER TABLE- 0.90 m

44.0

CORRECTED SPT (N') | FINAL CORRECTED VALUE
ng;%': TYPE OF SOIL OB§NE,'$/XEBIESPT VALUE (FOR AFTER DILATANCY
OVERBURDEN) CORRECTION (N")
1.50 Non Plastic 4 7 7
3.00 Non Plastic 6 8 8
4.50 Non Plastic 8 10 10
6.00 Non Plastic 11 13 13
7.50 Non Plastic 13 14 14
9.00 Non Plastic 15 15 15
10.50 Non Plastic 17 17 16
12.00 Non Plastic 21 20 17
13.50 Non Plastic 25 22 19
15.00 Non Plastic 22 19 17
16.50 Non Plastic 26 21 18
18.00 Non Plastic 31 25 20
19.50 Non Plastic 29 22 19
21.00 Non Plastic 39 29 22
22.50 Non Plastic 45 32 24
24.00 Non Plastic 54 38 26
25.50 Non Plastic 59 40 27
27.00 Non Plastic 52 34 25
28.50 Non Plastic 62 40 27
30.00 Non Plastic 67 42 28
31.50 Non Plastic 73 44 30
33.00 Non Plastic 79 47 31
34.50 Non Plastic 86 49 32
36.00 Non Plastic 94 53 34
37.50 Non Plastic 100 100 100
39.00 Non Plastic 100 100 100
40.00 Non Plastic 100 100 100
* SPT value restricted to 300.
SPT BLOWS PER 30 CM PENETRATION
20 40 60 80 100 120
0.0 i
2.0 QA —O— OBSERVED SPT -
4.0 b}\ —— CORRECTED SPT —
6.0 %&«
E 80 L%&
-
g 100 ”{\
Y120
[a)
= 140
3 160 41
4 E\H
o 18.0 EC
g 200 g
o 220 L
2 240 A O~
B b S
E 26.0
30.0 t\:\u
32.0
X :
34.0 A\ ‘n\ﬁ
36.0 N \Ag
38.0 é
40.0 &
42.0
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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: 28
BOREHOLE NO. BH-01 SECTION: CHITAUNI-MADHUBANI Water table assumed for Calculation: 0.00 m
5
(=) — -
SI_1E] 3
s|Ele|ls]| s
~|% s 5] 3|3
| = SIS|E| 8| 2|9 g
£ ] 2 s | 2|8 2 S e 3 T
=2 2 < | E 9 a 2 = a
i s | 2| 8| T |e|8|5|2| ¢ T |8 = -
o > @ c | R |s|ao|la| 5 ] H ® < 2
i} - c ] -~ | 9| = ;] ° 2 = e 2
S Y S a s N g |8 2 T @ 2 7}
S [ o | °| s | S |e|B2|le|8S| 3 > | @ 8 5 c
o ¥ @ g |x|5|% |3 | < o o (2|82 @ 2 3 5]
© n B 3 2| | S| | 8| e o o | 2 I | T |9 || w £ @ o
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 o =
a [ sl élale |88l S|lag|lL| & (3516815181618 & s la| 2 |8l & ||| |2|8]8 3
1.50 SM 3 1.90| 0.90 | 31 IV | 0.24|7.00(0.99| 2.85| 1.35 [0.33|1.70| 1.33|1.000( 1.05| 0.75| 1.00 5.34 477 |1.16| 10.98 |0.12(12.24|/0.94|1.00(1.00| 1.19| 0.15| 0.45 Liquefiable
3.00 SM 5 192|092 34 IV |0.24|7.00(0.98| 5.70 | 2.70 |[0.321.70| 1.33|1.000( 1.05| 0.85| 1.00 | 10.09 493 |[1.19| 16.92 |0.18(20.20(0.90| 1.00|1.00| 1.19| 0.21| 0.67 Liquefiable
4.50 SM 8 192|092 34 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 | 16.62 493 | 1.19| 24.68 |0.29|34.89|0.83|1.00| 1.00| 1.19| 0.34| 1.08| Non Liquefiable
6.00 SP 9 2.02 | 1.02 S IV |0.24|7.00(0.95|11.46| 5.46 [0.31|1.35| 1.33|1.000( 1.05| 0.95| 1.00 | 16.16 0.00 |1.00| 16.16 |0.17|33.86/0.83|1.00| 1.00| 1.19| 0.21| 0.66 Liquefiable
7.50 SP 11 2.02| 1.02 3 IV | 0.24|7.00(0.94|14.49| 6.99 [0.30(1.20| 1.33|1.000( 1.05| 0.95| 1.00 | 17.45 0.00 [(1.00| 17.45 |0.19|36.77|0.82|1.00|1.00|1.19| 0.22| 0.73 Liquefiable
9.00 SP 14 | 2.01| 1.01 4 IV |0.24|7.00(0.93|17.52| 8.52 [0.30(1.08| 1.33|1.000( 1.05| 1 1.00| 21.18 0.00 [1.00| 21.18 |0.23|45.16|0.77|1.00| 1.00| 1.19| 0.28| 0.92 Liquefiable
10.50 SP 16 | 2.01| 1.01 4 IV | 0.24|7.00|0.89|20.54| 10.04 | 0.29 1.00| 1.33| 1.000| 1.05| 1 1.00 | 22.31 0.00 [1.00| 22.31 |0.25[47.69(0.76|1.00|1.00|1.19| 0.29| 1.03| Non Liquefiable
12.00 SP 20 |2.02| 1.02 2 IV |0.24|7.00|0.85|23.55| 11.55 | 0.27 | 0.93| 1.33| 1.000( 1.05| 1 1.00 | 25.99 0.00 |1.00| 25.99 |0.31|55.97|0.72|0.96|1.00| 1.19| 0.36| 1.32| Non Liquefiable
13.50 SP 25 | 2.02]|1.02 2 IV | 0.24|7.00(0.81|26.58| 13.08 | 0.26 | 0.87| 1.33| 1.000( 1.05| 1 1.00 | 30.53 0.00 [1.00| 30.53 | NA [65.53(0.67|0.92|1.00(1.19| NA | >1.0| Non Liquefiable
15.00 SP 29 |2.04| 1.04 S IV |0.24|7.00(0.77|29.61| 14.61 | 0.24| 0.83| 1.33| 1.000( 1.05| 1 1.00 | 33.51 0.00 |1.00| 33.51 | NA |68.51|0.66|0.88|1.00| 1.19| NA | >1.0| Non Liquefiable
16.50 SP 23 | 2.04| 1.04 3 IV |0.24|7.00(0.73|32.67| 16.17 | 0.23| 0.79| 1.33| 1.000( 1.05| 1 1.00 | 25.26 0.00 [1.00| 25.26 |0.30|54.33(0.73|0.88|1.00|1.19| 0.31| 1.35| Non Liquefiable
18.00 SP 30 |202|1.02 4 IV |0.24|7.00|0.69|35.73| 17.73 | 0.22| 0.75| 1.33| 1.000| 1.05| 1 1.00| 31.46 0.00 |1.00| 31.46 | NA |66.46|0.67|0.83|1.00| 1.19| NA | >1.0| Non Liquefiable
19.50 SP 32 |202]|1.02 4 IV | 0.24|7.00|0.65|38.76| 19.26 | 0.21| 0.72| 1.33| 1.000( 1.05| 1 1.00 | 32.20 0.00 [1.00| 32.20 | NA [67.20(0.66|0.80|1.00| 1.19| NA | >1.0| Non Liquefiable
21.00 SP 28 | 2.03| 1.03 2 IV |0.24|7.00(0.61|41.79| 20.79 | 0.19| 0.69| 1.33| 1.000| 1.05| 1 1.00 | 27.12 0.00 |1.00| 27.12 |0.34|58.52|0.71|0.81|1.00| 1.19| 0.33| 1.71| Non Liquefiable
22.50 SP 33 | 2.03]|1.03 2 IV | 0.24|7.00|0.57|44.84| 22.34 | 0.18| 0.67| 1.33| 1.000| 1.05| 1 1.00 | 30.84 0.00 [1.00| 30.84 | NA [65.84(0.67|0.77|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 Cyyr (Correction for hammer energy ratio) = ER/60, ER for Rope and pully System = 80 % , Hence C¢ = 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)

Ka Correction for static shear stress is required only for sloping ground
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Typical Computation of Liquefaction Potential as per IRC:SP: 114 /1S: 1893

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

BRIDGE NO: 28
BOREHOLE NO. BH-02 SECTION: CHITAUNI-MADHUBANI Water table assumed for Calculation: 0.00 m
5
(=) — -
SI_1E] 3
s|Ele|ls]| s
~|% s 5] 3|3
| = SIS|E| 8| 2|9 g
£ ] 2 s | 2|8 2 S 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
i} - c ] -~ | 9| = ;] ° 2 = e 2
S Y S a s N g |8 2 T @ 2 7}
S [ o | °| s | S |e|B2|le|8S| 3 > | @ 8 5 c
o ¥ @ g |x|5|% |3 | < o o (2|82 @ 2 3 5]
© n B 3 2| | S| | 8| e o o | 2 I | T |9 || w £ @ o
k3 w 2 = o S| = | 5| = 2 > »n o|lo |9Q9lo| o 5 Vg 2
< o E |l 8| 2|lo|Q|>2|Z|a|l 8] & & - | = |5 =] % 8 3 s | 2 E
2 2 alz2|s|e|s|5|E|28|E| 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
1.50 SM 5 1.90| 0.90 | 28 IV | 0.24|7.00(0.99| 2.85| 1.35 [0.33|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| 0.58 Liquefiable
3.00 SM 8 2.00| 1.00| 30 IV |0.24|/7.00(0.98| 5.70 | 2.70 [0.321.70| 1.33|1.000( 1.05| 0.85| 1.00 | 16.14 471 |1.15| 23.34 |0.26(33.82(0.83|1.00(1.00| 1.19| 0.31| 0.97 Liquefiable
4.50 SM 9 2.00| 1.00| 30 IV | 0.24/7.00(0.97| 8.70 | 4.20 [0.31|1.54| 1.33|1.000( 1.05| 0.95| 1.00 | 18.42 471 |1.15] 25.97 |0.31|38.95/0.81|1.00| 1.00| 1.19| 0.37| 1.19| Non Liquefiable
6.00 SM 11 2.01| 1.01| 31 IV |0.24|/7.00(0.95|11.70| 5.70 |[0.31|1.32| 1.33|1.000( 1.05| 0.95| 1.00 | 19.33 477 | 1.16| 27.24 |0.35(40.99(0.80(1.00( 1.00| 1.19| 0.41| 1.35| Non Liquefiable
7.50 SM 10 | 2.01| 1.01| 31 IV | 0.24/7.00(0.94|14.72| 7.22 {0.30(1.18| 1.33|1.000( 1.05| 0.95| 1.00 | 15.62 477 |1.16] 22.93 | 0.26|32.64|0.84|1.00( 1.00| 1.19| 0.31| 1.02| Non Liquefiable
9.00 SP 11 | 2.02| 1.02 2 IV |0.24|7.00(0.93|17.73| 8.73 [0.30( 1.07| 1.33|1.000( 1.05| 1 1.00| 16.44 0.00 [1.00| 16.44 |0.17|34.49|0.83|1.00|1.00|1.19( 0.21| 0.71 Liquefiable
10.50 SP 13 | 2.02| 1.02 2 IV | 0.24|7.00|0.89|20.76| 10.26 | 0.28 | 0.99| 1.33| 1.000( 1.05| 1 1.00 | 17.92 0.00 [(1.00| 17.92 |0.19|37.83|0.81|1.00|1.00|1.19| 0.23| 0.80 Liquefiable
12.00 SP 18 | 2.03| 1.03 S IV | 0.24|7.00|0.85|23.79| 11.79 [ 0.27 | 0.92| 1.33| 1.000( 1.05| 1 1.00 | 23.15 0.00 |1.00| 23.15 |0.26|49.59|0.75|0.96|1.00| 1.19| 0.30| 1.11| Non Liquefiable
13.50 SP 16 | 2.03| 1.03 3 IV | 0.24|7.00(0.81|26.84| 13.34 | 0.26 | 0.87| 1.33| 1.000( 1.05| 1 1.00| 19.35 0.00 [1.00| 19.35 |0.21|41.04|0.79(0.94|1.00| 1.19| 0.23| 0.91 Liquefiable
15.00 SP 22 | 202|1.02 4 IV |0.24|7.00(0.77|29.88| 14.88 | 0.24 | 0.82| 1.33| 1.000( 1.05| 1 1.00| 25.19 0.00 |1.00| 25.19 |0.30|54.17|0.73|0.90|1.00| 1.19| 0.32| 1.31| Non Liquefiable
16.50 SP 25 | 2.02]|1.02 4 IV |0.24|7.00(0.73|32.91| 16.41 | 0.23|0.78| 1.33| 1.000( 1.05| 1 1.00| 27.25 0.00 |1.00| 27.25 |0.35|58.82(0.71/0.86|1.00|1.19| 0.36| 1.55| Non Liquefiable
18.00 SP 28 |2.01]| 1.01 S IV |0.24|7.00|0.69|35.94| 17.94 | 0.22| 0.75| 1.33| 1.000( 1.05| 1 1.00 | 29.19 0.00 |1.00| 29.19 |0.42|63.19|0.68|0.83|1.00| 1.19| 0.42| 1.92| Non Liquefiable
19.50 SP 23 | 2.01]| 1.01 3 IV | 0.24|7.00|0.65|38.96| 19.46 | 0.20| 0.72| 1.33| 1.000( 1.05| 1 1.00 | 23.03 0.00 [1.00| 23.03 |0.26[49.31(0.75/0.85|1.00|1.19| 0.26| 1.28| Non Liquefiable
21.00 SP 32 | 202|1.02 4 IV | 0.24|7.00(0.61|41.97| 20.97 | 0.19| 0.69| 1.33| 1.000( 1.05| 1 1.00 | 30.86 0.00 |1.00| 30.86 | NA |65.86|0.67|0.78|1.00| 1.19| NA | >1.0| Non Liquefiable
22.50 SP 36 |2.02|1.02 4 IV | 0.24|7.00|0.57|45.00| 22.50 | 0.18| 0.67| 1.33| 1.000( 1.05| 1 1.00 | 33.52 0.00 [1.00| 33.52 | NA [68.52(0.66|0.76|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 Cyyr (Correction for hammer energy ratio) = ER/60, ER for Rope and pully System = 80 % , Hence C¢ = 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)

Ka Correction for static shear stress is required only for sloping ground
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Typical Computation of Liquefaction Potential as per IRC:SP: 114 /1S: 1893

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

BRIDGE NO: 28
BOREHOLE NO. BH-03 SECTION: CHITAUNI-MADHUBANI Water table assumed for Calculation: 0.00 m
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a = o|ld || |d|d|d|d|° | & |F|F|6]|5|0|6]68| & | 5 |a|l 2 |[6|l@ | |L|F|s|6]0 5]
1.50 SM 4 1.92| 0.92| 29 IV [0.24|7.00|0.99| 2.88 | 1.38 [0.32|1.70( 1.33|1.000| 1.05|0.75| 1.00 | 7.12 464 (115 12.80 [0.14[15.20(0.92(1.00(1.00(1.19(0.17 | 0.51 Liquefiable
3.00 SM 6 2.03|1.03( 31 IV |0.24|7.00(0.98| 5.76 | 2.76 [0.32|1.70| 1.33|1.000| 1.05| 0.85| 1.00 | 12.11 477 [1.16| 18.85 [0.20(24.74|0.88(1.00(1.00(1.19|0.24| 0.76 Liquefiable
4.50 SM 8 2.03| 1.03| 31 IV [0.24|7.00|0.97| 8.81 | 4.31 [0.31|1.52|1.33|1.000| 1.05|0.95| 1.00 | 16.18 | 4.77 |[1.16| 23.58 |0.27|33.90(0.83|1.00|1.00|1.19[0.32| 1.03| Non Liquefiable
6.00 SM 11 2.00| 1.00 | 33 IV |0.24|7.00(0.95|11.85| 5.85 [0.30(1.31|1.33|1.000| 1.05| 0.95| 1.00 | 19.08 4.88 [1.18| 27.39 [0.35[40.43(0.80(1.00(1.00(1.19|0.42| 1.38| Non Liquefiable
7.50 SM 13 | 2.00| 1.00 | 33 IV [0.24|7.00|0.94| 14.85| 7.35 [0.30(1.17|1.33|1.000| 1.05|0.95| 1.00 | 20.12 | 4.88 [1.18| 28.61 |0.39|42.76|0.79|1.00|1.00|1.19|0.47 | 1.58| Non Liquefiable
9.00 SM 15 [2.01| 1.01| 35 IV |0.24]7.00(0.93|17.85| 8.85 [0.29(1.06|1.33|1.000| 1.05| 1 1.00 | 22.27 5.00 |1.20| 31.72 | NA |47.60|0.76]|1.00| 1.00| 1.19| NA | >1.0| Non Liquefiable
10.50 SM 17 | 2.01| 1.01| 35 IV [0.24|7.00|0.89|20.87| 10.37 | 0.28 | 0.98( 1.33|1.000| 1.05| 1 1.00 | 23.32 5.00 | 1.20| 32.98 | NA |49.97|0.75/0.99|1.00| 1.19| NA | >1.0| Non Liquefiable
12.00 SP 21 2.02 | 1.02 2 IV |0.24]7.00(0.85|23.88| 11.88 | 0.27 | 0.92| 1.33|1.000| 1.05| 1 1.00 | 26.91 0.00 |1.00| 26.91 |0.34|58.04|0.71]0.95|1.00| 1.19] 0.38| 1.42| Non Liquefiable
13.50 SP 25 [202]( 1.02 2 IV |0.24]7.00({0.81[26.91| 13.41|0.25|0.86| 1.33{1.000| 1.05| 1 1.00 | 30.15 0.00 |1.00| 30.15 | NA |65.15|0.67|0.91|1.00|1.19| NA | >1.0| Non Liquefiable
15.00 SP 22 | 2.03]| 1.03 3 IV |0.24|7.00|0.77[29.94| 14.94|0.24|0.82| 1.33|1.000{ 1.05| 1 1.00 | 25.14 0.00 |1.00| 25.14 |0.29|54.05|0.73|0.90|1.00|1.19]0.32| 1.30| Non Liquefiable
16.50 SP 26 [(203(1.03| 3 IV |0.24]7.00(0.73|32.99| 16.49 |0.23|0.78| 1.33|1.000| 1.05| 1 1.00 | 28.28 0.00 |1.00| 28.28 |0.38|61.13|0.69|0.86|1.00|1.19|0.39| 1.70| Non Liquefiable
18.00 SP 31 2.02 | 1.02 4 IV |0.24|7.00|0.69|36.03| 18.03 |0.22|0.74| 1.33|1.000{ 1.05| 1 1.00 | 32.24 0.00 |1.00| 32.24 | NA |67.24|0.66|0.82|1.00| 1.19| NA | >1.0| Non Liquefiable
19.50 SP 29 (220120 4 IV |0.24|7.00(0.65|39.06| 19.56 | 0.20|0.72| 1.33|1.000| 1.05| 1 1.00 | 28.96 0.00 |1.00| 28.96 |0.41|62.65|0.69]|0.81|1.00|1.19|0.39| 1.94| Non Liquefiable
21.00 SP 39 | 201 1.01 4 IV |0.24|7.00|0.61|42.36| 21.36 |0.19|0.68| 1.33| 1.000{ 1.05( 1 1.00 | 37.27 0.00 |1.00| 37.27 | NA |72.27|0.64|0.76|1.00| 1.19| NA | >1.0| Non Liquefiable
22.50 SP 45 (201 1.01 4 IV |0.24|7.00(0.57|45.38| 22.88 |0.18|0.66| 1.33|1.000| 1.05| 1 1.00 | 41.55 0.00 |1.00| 41.55 | NA |76.55|0.62]|0.73|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 Cc = 80/60 = 1.33
Cy, or Cyyy (Correction for hammer ) = 1.00

Borehole Diameter = 150 mm , Hence Cg or Cgy, (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)

Ky 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. - 28
SECTION:CHITAUNI TO MADHUBANI

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

GRAIN SIZE ANALYSIS
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. L Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description Cu C.
(%) (%) (%) (%)
X 0.0 VERY LOOSE , LITE BROWN, SANDY SILT,(ML 0.00 45.00 | 51.00 4.00 14.18 1.22
O 1.5 0.00 | 69.00 | 29.00 | 2.00 10.94 1.83
L E, LITE BROWN, SILTY SAND(SM
O 3.0 005 0 > > (SM) 0.00 | 66.00 | 33.00 1.00 11.70 1.52
O 6.0 MEDIUM DENSE TO DENSE, DARK GREY, POORLY GRADED SAND (SP) 0.00 97.00 3.00 0.00 3.34 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

BRIDGE NO. - 28
SECTION:CHITAUNI TO MADHUBANI

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

GRAIN SIZE ANALYSIS
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1 ’_ |

1 f

pa | |

e L]

S| HER

WLl ﬁ

/
20
L) sl L .
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e L Fisi [ SR e L
- . L Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description Cu C.
(%) (%) (%) (%)

X 9.0 0.00 96.00 | 4.00 0.00 3.08 0.80
O 12.0 0.00 98.00 2.00 0.00 2.96 0.81
O 15.0 MEDIUM DENSE TO DENSE, DARK GREY, POORLY GRADED SAND (SP) 0.00 97.00 3.00 0.00 3.04 0.80
0 18.0 0.00 96.00 | 4.00 0.00 3.00 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. - 28 BOREHOLE NO. - 01
SECTION:CHITAUNI TO MADHUBANI

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

21.0 0.00 | 98.00 [ 2.00 0.00 2.81 0.81

24.0 0.00 | 97.00 [ 3.00 0.00 3.28 0.79

MEDIUM DENSE TO DENSE, DARK GREY, POORLY GRADED SAND (SP)

X
0]

O 27.0 0.00 | 98.00 [ 2.00 0.00 3.18 0.79
0 30.0 0.00 | 97.00 | 3.00 0.00 3.45 0.78
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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. - 28 BOREHOLE NO. - 01
SECTION:CHITAUNI TO MADHUBANI

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

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

33.0 0.00 | 96.00 [ 4.00 0.00 3.08 0.80

X
®) 36.0 MEDIUM DENSE TO DENSE, DARK GREY, POORLY GRADED SAND (SP) 0.00 97.00 3.00 0.00 2.92 0.81
O 39.0 0.00 | 96.00 [ 4.00 0.00 3.39 0.78
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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. - 28 BOREHOLE NO. - 02
SECTION:CHITAUNI TO MADHUBANI

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

X 0.0 LOOSE, LITE BROWN, SANDY SILT(ML) 0.00 | 43.00 | 52.00 5.00 13.78 1.27
O 1.5 0.00 72.00 | 26.00 2.00 9.56 1.98
a 3.0 MEDIUM DENSE, LITE BROWN, SILTY SAND(SM) 0.00 70.00 | 29.00 1.00 9.79 1.83
0 6.0 0.00 69.00 | 30.00 1.00 9.97 1.72
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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. - 28 BOREHOLE NO. - 02
SECTION:CHITAUNI TO MADHUBANI

GRAIN SIZE ANALYSIS
FL Y P‘u 5 0t
o
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20
i s = az s TERUE]
T | FARTHIT | CAFAIEE, (1T | LI ':M' m‘
. L Gravel | Sand Silt Clay
Symbol | Depth, m Soil Description Cu C.
(%) (%) (%) (%)
X 9.0 0.00 98.00 2.00 0.00 3.58 0.77
O 12.0 0.00 97.00 3.00 0.00 3.34 0.79
O 15.0 MEDIUM DENSE, DARK GREY, POORLY GRADED SAND (SP) 0.00 96.00 2.00 0.00 3.23 0.79
0 18.0 0.00 97.00 3.00 0.00 3.08 0.80
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