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Typical Range of Grout-to-Ground Bond Nominal Strengths (kPa)
Soil / Rock Description
Type A Type B Type C Type D
Silt & Clay (some sand)
35-70 35-95 50-120 50-145
(soft, medium plastic)
Silt & Clay (some sand)
50-120 70-190 95-190 95-190
(stiff, dense to very dense)
Sand (some silt)
70-145 70-190 95-190 95- 240
(fine, loose-medium dense)
Sand (some silt, gravel)
95-215 120-360 145-360 145-385
(fine-coarse, med.-very dense)
Gravel (some sand)
95-265 120-360 145-360 145-385
(medium-very dense)
Glacial Till (silt, sand, gravel)
95-190 95-310 120-310 120-335
(medium-very dense, cemented)
Soft Shales (fresh-moderate fracturing,
‘ 205-550 N/A N/A N/A
little to no weathering)
Slates and Hard Shales (fresh-moderate
515-1,380 N/A N/A N/A
fracturing, little to no weathering)
Limestone (fresh-moderate fracturing,
1,035-2,070 N/A N/A N/A
Iittle to no weathering)
Sandstone (fresh-moderate fracturing,
520-1,725 N/A N/A N/A
little to no weathering)
Granite and Basalt (fresh-moderate
fracturing, little to no weathering) 1,380-4,200 N/A N/A N/A

Type A - Gravity grout only
Type B - Pressure grouted through the casing during casing withdrawal
Type C - Primary grout placed under gravity head, then one phase of secondary “global” pressure grouting

Type D - Primary grout placed under gravity head, then one or more phases of secondary “global™ pressure grouting
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Percent finer [%]

Project:
Client:
Location:
Code:
Particle size [mm]
0.001 0.01 0.1 1 10 100
100% - 0%
f/f
90% / 10%
80% / 20%
70% 30%
60% = 40% T
} 9
©
50% 50% O
=
&
40% 60% &
30% / / 70%
20% l// 80%
10% 90%
0% 100%
#200 #40 #10 #4 3/4" 3"
| Fi | Fine | Medium |Coarse| Fine | Coarse |
ines Sand | Gravel
Symbol |Gravel [%] Sand[%] Silt [%] Clay [%]| Dip[mm] Ds, [mm] Dgo [mm]
S 0 80 20 - 0.0947 03173
[ ] 0 85 15 - 0.3608 2.1501
0 70 30 - 0.075 0.2451
Symbol | BH/TP Depth [m] C, C. LL Pl Uscs Description
’ BH-01 1 . . sC Clayey SAND
[ | BH-01 4 . - NP NP SM Silty SAND
BH-01 8 - - sC Clayey SAND
Tip: Hatched cells are visually examined.
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Particle-Size Distribution

Project:
Client:
Location:
Code:
Particle size [mm)]
0.001 0.01 0.1 1 10 100
100% EA; 0%
',I
90% -‘/ 10%
80% // 20%
70% 30%
)y
60% / 40% =
= / g
D
£ 50% 17 50% O
’ o
g =
/
o 40% : 60% &
30% 4— / 70%
il
20% ) 80%
10% 90%
!
0% 100%
#200 #40 #10 #4 3/4" 3"
| Fines Fine | Medium | Coarse Fine | Coarse |
Sand Gravel
Symbol |Gravel [%] Sand[%] Silt [%] Clay[%]| Dip[mm] D3, [mm] Dgo [mm]
& 0 95 5 0.0831 0.1155 0.9147
[ | 0 72 28 - 0.0922 0.2395
0 55 10.6 344 - 0.0017 0.2825
Symbol | BH/TP Depth [m] Lo C. LL Pl USCS Description
’ BH-01 11 1101 0.8 SP-SC Poorly-Graded SAND with Clay
B BH-01 14 . ; sC Clayey SAND
BH-01 19 - - 46 24 sc Clayey SAND

Att.: Particles finer than 0.002 [mm] are considered as Clay.

Tip: Hatched cells are visually examined.
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Particle-Size Distribution

Percent finer [%)

Project:
Client:
Location:
Code:
Particle size [mm)]
0.001 0.01 0.1 1 10 100
100% A 0%
90% /j 10%
80% 20%
70% f 30%
60% / 0% F
50% [ 50% 9
=
i g
40% / / 60% &
30% V 70%
20% J/ 80%
10% 90%
0% 100%
#200 #40 #10 #4 3/4" 3"
| s | Fine | Medium | Coarse| Fine | Coarse |
Sand Gravel
Symbol |Gravel [%] Sand[%] Silt[%] Clay [%]| Do [mm] D3s[mm] Dgo [mm]
™ 0 85 15 - 0.1143 0.8286
[ | 0 84 16 - 0.1348 0.4614
0 69 31 - - 0.2724
Symbol | BH/TP  Depth [m] C, C. LL PI uscs Description
’ BH-02 2 . ; sC Clayey SAND
B BH-02 6 . ; NP NP sm Silty SAND
BH-02 9 - - 40 22 sC Clayey SAND

Tip: Hatched cells are visually examined.
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Particle-Size Distribution

Percent finer [%)

Project:
Client:
Location:
Code:
Particle size [mm]
0.001 0.01 0.1 1 10 100
100% A 0%
90% ,/j'/ 10%
80% // ’ 20%
70% .,/ 30%
60% / 0% T
50% 50% 9
=
g
40% 60% &
30% 70%
Lol
20% 80%
10% 90%
0% 100%
#200 #40 #10 #4 3/4" 3"
| Fines Fine | Medium | Coarse Fine | Coarse |
Sand Gravel |
Symbol |Gravel [%] Sand[%] Silt[%] Clay[%]| Dio[mm] Dso[mm] Dgo [mm]
s 0 90 10 0.075 0.1061 0.1738
[ ] 0 75 25 - 0.1805 1.6042
0 95 1.2 3.8 0.0857 0.1285 0.249
Symbol | BH/TP Depth [m] C, & LL Pl USCS Description
’ BH-02 11 2.32 0.86 SP-SC Poorly-Graded SAND with Clay
. BH-02 15 . . 39 23 sC Clayey SAND
BH-02 21 291 0.77 SP-SC Poorly-Graded SAND with Clay

Tip: Hatched cells are visually examined.
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Shear stress [kg/cm?]

Shear stress [kg/cm?]

Direct Shear Test

Project: BH/TP: BH-01
Client: Depth: 1.5
Location: USCS: SP-SC
Code: Sample: Undisturbed
Test type Slow
Moisture status Inundated
Square
Shear box
Width = 6.0 [cm]
1
0.9 |
0.8
0.7
—
06 1 = amm— — — \
0.5 —
P —
0.4
0.3 4 " == /—-'P-/‘\
7 _ ——
0.2 / —
0.1 /
0 A T T
0 0.5 1 1.5 2 25 3 35 4 4.5
Horizontal displacement [mm]
1
0.9
0.8
0.7
0.6 -
0.5 4
0.4 :
0.3
0.2 :
0.1 i
0 . . ' '
0 0.2 0.4 0.6 0.8 1 1.2
Normal stress [kg/cm?]
Test no Symbol Gn Tmax Ahfmax Tult A?'rult Av—ult DISp rate
’ [kg/cm?] [kg/cm?] [mm] [kg/cm?] [mm] [mm] [mm/min]
1 0.27 0.34 1.90 0.28 2.27 - -
2 — — 0.67 0.64 2.80 0.52 3.30 - -
3 0.99 0.93 3.60 0.89 3.92 - -

¢ [deg] c[kg/cm?]
39.0 0.12
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Shear stress [kg/cm?]

Shear stress [kg/cm?)

Direct Shear Test

Project: BH/TP: BH-01
Client: Depth: 5
Location: USCS: SM
Code: Sample: Disturbed
Test type Slow
Moisture status Natural
Square
Shear box )
Width = 6.0 [cm]
1.2
1 4
0.8
0.6 —— —_— = =
|a—
P R
0.4 - i
”~
0.2 —?___—
0 / T T T
0 0.5 1 15 2 25 3 3.5 4 4.5 5
Horizontal displacement [mm]
1.2
1
0.8 A1
0.6 1
04 4
0.2
0 T T T
0 0.2 0.4 0.6 0.8 1 1.2
Normal stress [kg/cm?]
Test 1@ Sym bol Gn Imax Ah-max Tult Ah-u\t Av-ult: DISp rate
' [kg/cm’] [kg/cm’] [mm] [kg/cm’] [mm] [mm] [mm/min]
1 0.24 0.25 3.00 0.25 3.00 - -
2 — — 0.66 0.66 4,22 0.66 4,22 - -
3 1.10 1.00 4.69 1.00 4.69 - -
¢ [deg]  c[kg/cm’]
41.2 0.05
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Shear stress [kg/cm?]

Shear stress [kg/cm?]

Direct Shear Test

Project: BH/TP: BH-01
Client: Depth: 8
Location: USCS: SC
Code: Sample: Undisturbed
Test type Slow
Moisture status Natural
Square
Shear box )
Width = 6.0 [cm]
1
0.9
0.8
0.7 e —_—— =
0.6 - T
o
0.5 -
0.4 / A2
0.3 4
fpm—
02 4/ —
0.1 */
0 +- T T
0 1 2 3 4 5 6
Horizontal displacement [mm]
1.2
1
0.8 A
0.6 1
0.4 -
0.2
0 T T r T
0 0.2 0.4 0.6 0.8 1 1.2
Normal stress [kg/cm?]
c;n Tmax Ah—ma)( Tult Ahfult Av—ult D|Sp rate
Test no. | Symbol . . A .
[kg/cm™] [keg/cm™] [mm] [kg/cm’] [mm] [mm] [mm/min]
1 0.34 0.35 3.84 0.35 3.84
2 — 0.61 0.73 5.22 0.73 5.22
3 0.98 0.93 4.74 0.93 4.74
¢ [deg] c[kg/cm’]

41.2 0.10




-76 - dﬁmjulijnja’m:b})ls

Direct Shear Test

Shear stress [kg/cm?]

Shear stress [kg/cm?)

Project: BH/TP: BH-01
Client: Depth: 11
Location: USCS: SP-SC
Code: Sample: Undisturbed
Test type Slow
Moisture status Natural
Square
Shear box
Width = 30.0 [cm]

1.6
1.4
1.2 4
1 4
0.8 —— = =====
: a—
=3 /
06 4+«
0.4 A ///___-—
0.2 /
0 T T T
0 2 4 6 8 10 12 14
Horizontal displacement [mm]
1.6
1.4 A
1.2 4
1 .
0.8 -
0.6 1
0.4 -
0.2 A1
0 T T T T
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6
Normal stress [kg/cm?]
Csn Tmax Ah-ma): Tult A}'\-ult Av-uh: DISp rate
Test no. | Symbol 5 7 3 .
[kg/cm] [kg/cm’] [mm] [kg/cm’] [mm] [mm] [mm/min]
1 0.49 0.55 7.20 0.55 7.20 - -
2 — — 0.98 0.93 10.00 0.93 10.00 - -
3 1.47 1.38 11.50 1.38 11.50 - -

¢ ldeg] clkg/cm’]
403 0.12
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Shear stress [kg/cm?]

Shear stress [kg/cm?]

Direct Shear Test

Project: BH/TP: BH-01
Client: Depth: 14
Location: USCS: SC
Code: Sample: Disturbed
Test type Slow
Moisture status Natural
Square
Shear box
Width = 30.0 [cm]
14
1.2 A
1 an— SE—
—
_—
0.8 —
-~
06 A~
.—-——'——_—
0.4 // |
0 T T T
0 2 4 6 8 10 12 14
Horizontal displacement [mm]
1.4
1.2 4
1 4
0.8 A1
0.6
0.4 A1
0.2 4
0 r 1 T T
0 0.2 0.4 0.6 0.8 1 1.2 1.4 16
Normal stress [kg/cm?]
G, Trnax A -max Ty A -u -u Disp. rate
Test no. | Symbol . 5 " ‘o hoult A e
[kg/cm’] [kg/cm’] [mm] [kg/cm?] [mm] [mm] [mm/min]
1 0.49 0.55 7.20 0.55 7.20 -
2 — — 0.98 1.02 10.00 1.02 10.00 -
3 1.35 1.32 11.50 1.32 11.50 -

¢ [deg.] c[kg/em’]

421 0.11
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Direct Shear Test

Shear stress [kg/cm?]

Shear stress [kg/cm?]

Project: BH/TP: BH-01
Client: Depth: 19
Location: USCS: SC
Code: Sample: Disturbed
Test type Slow
Moisture status Inundated
Square
Shear box i
Width = 6.0 [cm]
0.8
0.7 —
0.6 4
05 _— o
. 1 1 o a—
- - \
0.4 "
/
0.3 7
02 4 /\
0.1 4 /
0 A T T T
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5
Horizontal displacement [mm)]
0.8

0.7 { ! { /

0.6 1 ‘ ‘ - /
*

0.5 - ! I ! |

0.4 - . /

0.3 ! /

L 2
0.2 1
0.1 -1
0 T T T T T
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Normal stress [kg/cm?]
cYn Imax Ah—ma)( Tult AhfuI\ Avfult; DISp rate
Test no. | Symbol 3 . - .
[kg/cm’] [kg/cm’] [mm] [kg/cm?] [mm] [mm] [mm/min]
1 0.27 0.26 1.90 0.21 2.27 -
2 — — 0.55 0.55 2.80 0.44 3.30 -
3 0.89 0.70 3.60 0.67 3.92 -

o[deg.] c[kg/cm?’]
35.1 0.10
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Shear stress [kg/cm?]

Shear stress [kg/cm?]

Project: BH/TP: BH-02
Client: Depth: 1.5
Location: USCS: SP-SC
Code: Sample: Undisturbed
Test type Slow
Moisture status Inundated
Square
Shear box )
Width = 6.0 [cm]
1
0.9
0.8
0.7
— —
0.6 4 T i —
a—
0.5 —— N
—
0.4 r=
03 4 e - /_____/‘\
0.2 7 —)
. / —
0.1 - /
0 A T T
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5
Horizontal displacement [mm]
1
0.9 { ! /
0.8 e
0.7 /
0.6 1
0.5 4
0.4 -—
0.3
0.2
0.1 4
0 T T T T
0 0.2 0.4 0.6 0.8 1 1.2
Normal stress [kg/cm?]
G, Trnax A -max T, A -u -u Disp. rate
Test no. | Symbol . . " t 5 frult A " .
[kg/cm’] [kg/cm"] [mm] [kg/cm"] [mm] [mm] | [mm/min]
1 0.27 0.34 1.90 0.28 2.27 - -
2 — — 0.67 0.64 2.80 0.52 3.30 - -
3 0.99 0.93 3.60 0.89 3.92 - -
o [deg.] c [kg/cm’]
39.0 0.12
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Shear stress [kg/cm?]

Shear stress [kg/cm?]

Direct Shear Test

Project: BH/TP: BH-02
Client: Depth: 5
Location: USCS: SM
Code: Sample: Disturbed
Test type Slow
Moisture status Natural
Square
Shear box
Width = 6.0 [cm]
1.2
1 4
0.8
0.6 o ——— —
g
0.4 - i
7~
0.2 '?__——-7
0 / T T T
0 0.5 1 15 2 2.5 3 35 4 4.5 5
Horizontal displacement [mm]
1.2
1 S
0.8 -
0.6 1
0.4 -
0.2
0 T T T
0 0.2 0.4 0.6 0.8 1.2
Normal stress [kg/cm?]
G, Trnax A -max Ty A -u -u Disp. rate
Test no. | Symbol 2 > § It 5 hoult Ao > .
[kg/cm’] [kg/cm’] [mm] [kg/cm®] [mm] [mm] [mm/min]
1 0.24 0.25 3.00 0.25 3.00 -
2 — — 0.66 0.66 4.22 0.66 4.22 -
3 1.10 1.00 4.69 1.00 4.69 -
¢ [deg.] c[kg/cm’]
41.2 0.05
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Shear stress [kg/cm?]

Shear stress [kg/cm?]

Direct Shear Test

Project: BH/TP: BH-02
Client: Depth: 8
Location: USCS: SC
Code: Sample: Undisturbed
Test type Slow
Moisture status Natural
Square
Shear box
Width = 6.0 [cm]
1
0.9
0.8
0.7 — — — S
0.6 —
=
0.5 o
0.4 / A~
0.3 4
e
02 4/ —
0.1 -/
0 4= T T
0 1 2 3 4 5 6
Horizontal displacement [mm]
1.2
1
0.8 4
0.6 A1
0.4 -
0.2
0 T T r T
0 0.2 0.4 0.6 0.8 1 1.2
Normal stress [kg/cm?]
Csn tmax Ah—ma:a( Tult Ahfult Av—ult DISp rate
Test no.| Symbol 2 7 3 .
[kg/cm®] [kg/cm’] [mm] [kg/cm?] [mm] [mm] [mm/min]
1 0.34 0.35 3.84 0.35 3.84 - -
2 — — 0.61 0.73 5.22 0.73 5.22 - -
3 0.98 0.93 4.74 0.93 4.74 - -
¢ [deg.] c [kg/cmz]
41.2 0.10
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Shear stress [kg/cm?]

Shear stress [kg/cm?]

Direct Shear Test

Project: BH/TP: BH-02
Client: Depth: 11
Location: USCS: SP-SC
Code: Sample: Undisturbed
Test type Slow
Moisture status Natural
Square
Shear box
Width = 30.0 [cm]
16
1.4
1.2 A
1 4
— — —— c— —
08 | — — r
» /
06 4+
0.4 A ///__——-—
0.2 /
0 T T T
0 2 4 6 8 10 12 14
Horizontal displacement [mm]
1.6
1.4 4
1.2 1
1 .
0.8 1
0.6 4
0.4 A
0.2
0 r 1 T T
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6
Normal stress [kg/cm?]
Gn Tmax Alrma)( Tult Ahfull Avfult; DISp rate
Test no. | Symbol 2 2 2 .
[kg/cm’] [kg/cm‘] [mm] [kg/cm"] [mm] [mm] [mm/min]
0.49 0.55 7.20 0.55 7.20 -
2 — — 0.98 0.93 10.00 0.93 10.00 -
3 1.47 1.38 11.50 1.38 11.50 -
¢ [deg] clkg/cm’]
40.3 0.12
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Shear stress [kg/cm?)

Shear stress [kg/cm?)

Direct Shear Test

Project: BH/TP: BH-02
Client: Depth: 14
Location: USCS: SC
Code: Sample: Disturbed
Test type Slow
Moisture status Natural
Square
Shear box
Width = 30.0 [cm]
1.4
1.2 4
1 — —
—
0.8 —,
~
0.6 A~
/—'—'
0.4 4 /
0.2 4 /
0 T T T
0 2 4 6 8 10 12 14
Horizontal displacement [mm]
1.4
1.2 4
1 4
0.8 1
0.6 1
0.4 1
0.2
0 T T T T
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6
Normal stress [kg/cm?]
Gn Tmax Ah—max Tult Ahfult A\/—ult DISp rate
Test no.| Symbol 7 7 2 .
[kg/cm’] [kg/cm®] [mm] [kg/cm?] [mm] [mm] [mm/min]
1 0.49 0.55 7.20 0.55 7.20 -
2 — — 0.98 1.02 10.00 1.02 10.00 -
3 135 1.28 11.50 1.28 11.50 -
¢ [deg.] c[kg/cm’]

40.5

0.14




-84 -

‘Sﬁu.ﬁjuli"a}o’.kma:bjs)ts

Shear stress [kg/cm?]

Shear stress [kg/cm?]

Direct Shear Test

Project: BH/TP: BH-02
Client: Depth: 19
Location: USCS: sC
Code: Sample: Disturbed
Test type Slow
Moisture status Inundated
Shear box square
Width = 6.0 [cm]
1
0.9 ——
0.8
0.7
0.6 4 —
05 —— == = N
0.4 =t
03 - -~ /—-—’/‘ ~——
0.2 /:”""'_
0.1 /
0 - T '
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5
Horizontal displacement [mm)]
1
0.9 —
0.8
0.7
06 | EEE T
05 A /
0.4 —
0.3 /
0.2
0.1 4
0 T T T T
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Normal stress [kg/cm?]
O, Trmax B Tult Apuie A Disp. rate
Test no. | Symbol A A 5 .
[kg/cm”] [kg/cm’] [mm] [kg/cm] [mm] [mm] | [mm/min]
1 0.27 0.34 1.90 0.28 2.27 - -
2 — — 0.63 0.60 2.80 0.49 3.30 - -
3 0.94 0.94 3.60 0.90 3.92 - -

o [deg.] c[kg/cm’]

41.7 0.09
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Shear stress [kg/cm?)

Shear stress [kg/cm?)

Direct Shear Test

Project: BH/TP: BH-02
Client: Depth: 22
Location: USCS: SC
Code: Sample: Disturbed
Test type Slow
Moisture status Inundated
Square
Shear box
Width = 6.0 [cm]
1
0.9 [
0.8
0.7
0.6 1 . ———
. —
0.5 _— N
|
0.4 —=
03 - /_-/\
0.2 /’/—'—
. / L
0.1 /
D = T L}
0 0.5 1 1.5 2 2.5 3 3.5 4
Horizontal displacement [mm]
1
0.9 -
0.8
0.7
0.6 - : 0/
0.5 1 !
0.4 /./
0.3
0.2
0.1 4
0 T T T T T
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Normal stress [kg/cm?]
Cn Trnax A -max Ty A -u -u Disp. rate
Test no.| Symbol ) ) h . ) hoult Avan & .
[kg/cm’] [kg/cm] [mm] [kg/cm‘] [mm] [mm] | [mm/min]
1 0.27 0.34 1.90 0.28 2.27 - -
2 — — 0.63 0.60 2.80 0.49 3.30 - -
3 0.94 0.94 3.60 0.90 3.92 - -
d[deg.] ¢ [kg/cmz]

41.7

0.09
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LIQUEFACTION ANALYSIS

Hole No.=B-1 Water Depth=2m Magnitude=7
Acceleration=0.3g
' Shear Siress Ralio Factor of Sardy Soi Descrphion E[gtrr# iym‘ !F.@%'fﬁ'
Bl
0 2 T T T T T T 1 2 I::jlrllllllff; N 17%].11
2 . |
) |
g - | . Aifh 23 178 21
: |
27 178 3
i |
12 | 28 178 6
74 = |
| ]
R — R — 27 178 33

i

18 Shaded Zone has Ligue &ction Potentia/

%

S

R

¥

3
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LIQUEFACTION ANALYSIS

Hole No.=B-3 Water Depth=2m Magnitude=7
Acceleration=0.3g

Shear Sfress Ralio Factor of Saraly Soi Descrption Aaw Unt Fines
im0 2 071 5 SPT .'ri"exgrr :%
__':' \ T T T T T T T ||||||||| 18 178 15
-2 i = | i
= 4 \ / | /
& | 26 178 16
3
r | 26 178 31
= 1o |
12 ” 26 178 10
74 |
= | 27 178 25
L] |
= 18
20 25 178
C 22

24| .
28 172

CRR — C5R —
26 Shaded Zone has LiguefEction Potantis!

£ 2
1=
=
T
;;_;:_34
-
i
—35
&=
?:_33
— 40

2155519, £989 Jmiliy 0l Coodl 4 a g5 b 0y 0,5 asiiio b aleS jo 1 ,5Slg, (2 5,1L
S a5 03lw 8 yShos w1y o £989 Sy Gl (o0 o o 1 yb g 0341 Josixo
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Soil liquefaction

stable soil liquefied soil

Shaking and
tilting causes
some structures
to fail.

topsoil

Building stands erect
on stable soil.

Building tilts

and sinks as

soil stability
declines.
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s sfesfe she ke s e sk st st s sfeske s sk sk st sheshe sk s s sk sk sk sk sk sk sk st st st sfesfe ke sk sk sk st sk s ke s s st st st sfe sk sk sk sk st shesfeske sk sk st st sk sk ske sk sk sk st st sk sheske sk sk sk st sk sk sk ke s sk st st sfeskesk sk st sk skeskeoskok ok skokoskoskokok ko

LIQUEFACTION ANALYSIS CALCULATION SHEET
Copyright by CivilTech Software
www.civiltech.com

(425) 453-6488 Fax (425) 453-5848

ke sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skesk sk skl sk skl sk stk sk sk sk sk sk sk sk sk skl sk stk sk skl sk sk sk sk kol sk sk sk sk stk sk sk skosk sk skosk sk stk sk stk sk stk sk skok sk skokosk skokokoskokokosk kol sk skok siokoksiokokoskk

Hole No.=B-1
Depth of Hole=20.0 m
Water Table during Earthquake= 2.0 m

Water Table during In-Situ Testing=2.0 m

Max. Acceleration=0.3 g
Earthquake Magnitude= 7.0

Input Data:

Surface Elev.=

Hole No.=B-1

Depth of Hole=20.0 m

Water Table during Earthquake= 2.0 m

Water Table during In-Situ Testing= 2.0 m

Max. Acceleration=0.3 g

Earthquake Magnitude=7.0

Earthquake Magnitude=7.0

2. Settlement Analysis Method: Ishihara / Yoshimine*

3. Fines Correction for Liquefaction: Modify Stark/Olson

4. Fine Correction for Settlement: During Liquefaction*

5. Settlement Calculation in: All zones*

6. Hammer Energy Ratio, Ce=1

7. Borehole Diameter, Cb=1

8. Sampeling Method, Cs=1
fs=1, Plot one CSR (fs=1)

8. Use Curve Smoothing: Yes*

* Recommended Options

In-Situ Test Data:

Depth SPT gamma  Fines
m kKN/m3 %

0.0 20.0 17.8 21.0
6.0 23.0 17.8 21.0
9.0 27.0 17.8 31.0
12.0 25.0 17.8 6.0
18.0 23.0 17.8 NoLiq
20.0 60.0 17.8 58.0

Output Results:

Settlement of saturated sands=8.67 cm

Settlement of dry sands=0.02 cm



-91 - 6#“&)‘.}[&35}&’4&’5&3&})\5

Total settlement of saturated and dry sands=8.70 cm

Differential Settlement=4.348 to 5.740 cm

Depth CRRm  CSRfs F.S. S_sat. S dry S all

m w/fs cm cm cm

0.00 0.47 0.20 5.00 8.67 0.02 8.70
1.00 0.54 0.19 5.00 8.67 0.02 8.69
2.00 0.49 0.19 5.00 8.67 0.00 8.67
3.00 2.39 0.23 5.00 8.67 0.00 8.67
4.00 0.46 0.26 1.77 8.66 0.00 8.66

5.00 2.39 0.28 5.00 8.61 0.00 8.61
6.00 0.51 0.29 1.74 8.60 0.00 8.60
7.00 2.39 0.30 5.00 8.57 0.00 8.57
8.00 2.39 031 5.00 8.57 0.00 8.57
9.00 2.39 0.32 5.00 8.57 0.00 8.57
10.00 0.56 0.32 1.76 8.57 0.00 8.57
11.00 0.37 0.31 1.18 8.35 0.00 8.35
12.00 0.30 031 0.98* 7.80 0.00 7.80
13.00 0.29 0.30 0.95* 6.91 0.00 6.91
14.00 0.27 0.29 0.92* 5.85 0.00 5.85
15.00 0.26 0.29 0.90* 4.63 0.00 4.63
16.00 0.25 0.28 0.89* 3.27 0.00 3.27
17.00 0.24 0.27 0.87* 1.75 0.00 1.75
18.00 0.23 0.26 0.86* 0.04 0.00 0.04
19.00 2.00 0.26 5.00 0.00 0.00 0.00
20.00 2.00 0.25 5.00 0.00 0.00 0.00

* F.S.<l, Liquefaction Potential Zone

(F.S. is limited to 5, CRR is limited to 2, CSR is limited to 2)

Units Depth = m, Stress or Pressure = atm (tsf), Unit Weight = kN/m3, Settlement = cm
CRRm Cyclic resistance ratio from soils

CSRfs Cyclic stress ratio induced by a given earthquake (with user request factor of safety)
F.S. Factor of Safety against liquefaction, F.S.=CRRm/CSRfs

S sat Settlement from saturated sands

S dry Settlement from dry sands

S all Total settlement from saturated and dry sands

NoLiq No-Liquefy Soils



