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MMI : Modified Mercalli Intensity Scale

JMA : Japanese Meteorological Agency Scale

RF : Rossi-Forel Intensity Scale

MSK : Medvedev-Spoonheuer-Kamik Scale
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[Ballard,

In a collision that began at least 40 million years ago, India has rammed 2,000
km into Eurasia and piled up the Himalayas and the lofty Tibetan Plateau.
Pinned against Siberia, parts of China and central Asia are squeezed aside.
Arrows on edge show motion along “(lavender strips) like the Altyn Tagh; those
lying flat show motion of crustal blocks. As the blocks carom and jostle, one pair
far from the impact zone are knocked apart, opening up a rift (plunging arrow)
that cradles Siberia’s mile-deep Lake Baykal, the world’s deepest lake. 03
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Nonlinear Curves
Shear Wave Velocity (V) with Strain
T B v e (A AN T BT TR T e R O (I VT TS Om s e, et
‘-\~ > ¥ /”" ~.’.'A 0 o' - ..’.'A ;‘ 5 o' > ..’.'A D 7 . .."'A D ".‘ » S .’0 0“
n ¥ ‘L" @ > ‘v“ 2 ‘B - .’(A » ig- 2P : '.'-(» » B > - i."-(» fe ‘,“ o . ﬁ'” (\D ..:'.:0
U SRl 7 NS LTl ' L ) Rl & N Sl O " L
| pid Sk T TS SR S I T
B D TS 1 G =pVg?!  Alluvial Soil G|
T T A R T T A E TR T A S
Weathered Residual Soil  ©| ™.~
- Ay —. N N ":—" (O o te,
s .Wré ;}:2‘_“" ‘i_-.‘. NI I ,-.E.él-‘o. ?%%}k Caes®t Yvaa,
S S RTE SIS oy R TS R S =
2 IR , i : 2 IO , i o te, e
v RERIS(E U ot 74 U BB (YT S
— BZ AN TZAHSPT Z8), CPTu
v MBS E 20| RE(FA ) LS
MK I,
— EEATE W | BRI AR (BEAD S -
v A2 = HIMHE 54 =M
— el SEIFMH|FETHRC/TS) AE
13



4t X|Z (1/1,000,000)

1PN PG, SN URSEY ANNEM HENEN

ol
100
K
H
o N R
ol ] . » i
KIl
K
oK
o 150
ke | —
jol K

14

© MIDAS IT Co,. Ltd



SHdlE 9}
Oj=2ME XS .
FCHOEE(V)

ol jgletlE -

H) H[=

Depth (m)
=
[es]
o

MEMSE(V) BE
018 BXIFI|(Tg) AR =
n 260
D;

TG — 4‘ V_
=1 Si 300
320

(Sun et al., 340

© MIDAS IT Co,. Ltd 2005)

360

Ol=2AMR V22X (7]

o

Ll ) ) e dadakalealadd

Shear Wave Velocity, Vs (m/s)
500

1000

1500

2000

2500

FOFAI
[ L e Y |

) H|Z

------- TSO01 (5m)
------- TS02 (DT 110m)
------- TS03 (DT 153m)
——————— TS04 (DT 88m)
TS05 (DT 287m)
------- TS06 (139m)
————— - TS07 (83m)
TS08 (DT 92m)
TS09 (59m)
TS10 (15m)
------- TS11 (55m)
——————— TS12 (DT 25m)
TS13 (9m)
------- TS14 (DT 240m)
------- TS15 (DT 64m)
------- TS16 (DT 97m)
rrrrrrr TS17 (DT 103m)
------- TS18 (DT 108m)
-+ TS19 (DT 97m)
——————— TS20 (49m)
------- TS21 (158m)
rrrrrrr TS22 (32m)
TS23 (25m)
------- UGO1 (81m)
------- UGO2 (DT 87m)
------- UG03 (80m)
——————— UG04 (DT 90m)
UGO5 (DT 90m)
------- UGO6 (43m)
————— - UGO7 (DT 90m)
UG08 (DT 90m)
UG09 (73m)
UG10 (DT 75m)
------- UGL11 (DT 354m)
——————— UG12 (DT 264m)
UG13 (DT 342m)
------- UG14 (238m)
------- UG15 (DT 89m)
------- UG16 (DT 57m)
rrrrrrr UG17 (DT 88m)
——————— UG18 (DT 87m)
-+~ UG19 (DT 99m)
——————— UG20 (12m)
------- UG21 (11m)
rrrrrrr UG22 (DT 89m)
UG23 (13m)
----- UG24 (DT 90m)
------- UG25 (DT 29m)
------- UG26 (DT 318m)
Average of WUS
——8— Average of Korea

SHItE Vo X (7[2Hei e k)

Shear Wave Velocity, Vs (m/s)

300

0

900

1200

1500

20

25

Depth (m)

35

40

45

50

55

——— GJO1 (8m) GJO2 (11m)
GJO03 (28m) GJ04 (19m)
GJO5 (45m) GJO06 (31m)
GJO7 (16m) GJO08 (25m)
GJ09 (14m) GJ10 (50m)
GJ11 (30m) GJ12 (14m)
GJ13 (30m) GJ14 (38m)
GJ15 (5m) GJ16 (32m)
GJ17 (35m) GJ18 (30m)
GJ19 (2m) GJ20 (8m)
GJ21 (16m) GJ22 (12m)
GJ23 (16m) GJ24 (20m)
GJ25 (16m) GJ26 (14m)
GJ27 (40m) GJ28 (36m)
HSO01 (32m) HS02 (32m)
HS03 (30m) - HS04 (26m)
HSO05 (40m) HS06 (11m)
HS07 (30m) HSO08 (35m)
HS09 (28m) HS10 (45m)
HS11 (24m) HS12 (24m)
HS13 (24m) HS14 (16m)
HS15 (47m) HS16 (28m)
SCO01 (8.7m) SC02 (12m)
SCO03 (12m) SCO04 (11m)
HMO1 (16m) HMO02 (15m)
HMO03 (23m) HMO04 (23m)
HMOS5 (23m) HDO1 (12m)
PCO1 (74m) PCO02 (55m)
PCO03 (24m) ASO1 (27m)
ASO02 (31m) AS03 (31m)
BSAO01 (24.5m) BSA02 (30m)
ICAO1 (37m) ICA02 (37m)
TYO1 (8m) TYO02 (8.5m)
BSBO1 (79m) BSBO02 (55m)
ICBO1 (50m) ICBO02 (50m)
ICB03 (50m) ICB04 (50m)
Ave of All Sites Ave+SD of All Sites

—— Ave-SD of All Sites — -Ave of Site Class B
=— =Ave of Site Class C = = 'Ave of Site Class D

— =Ave of Site Class E

(Sun, 2015)

15




ol
o

AL
ﬁ'l‘ VS3O

El FX=F

LHZIAAH| X|EHEX]) 22 (from NEHRP 1997)

LHEIEA| BX|(XHh =&
(NEHRP 2020)

c?;fs Description Vaao (M/S)
A Hard rock Vo > 1500
B Rock 760 < Vg < 1500
C | Very dense soil and soft rock | 360 < Vg9 < 760
D Stiff soil 180 < Vs < 360
E Soft soll Vo < 180
F Soils requiring site response analysis

[BSSC, 1997)

© MIDAS IT Co,. Ltd

c?:ses Description Vg (ft/s)
A Hard rock > 5,000
B Medium hard rock > 3,000 to 5,000
BC Soft rock > 2,100 to 3,000
C Very dense sand or hard clay > 1,450 to 2,100
CD Dense sand or very stiff clay > 1,000 to 1,450
D | Medium dense sand or stiff clay > 700 to 1,000
DE | Loose sand or medium stiff clay > 500 to 700
E Very loose sand or soft clay < 500
F Soils requiring site response analysis

[BSSC, 2020)
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Determination of seismic performance level
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Determination of design section
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Site investigation and determination of input parameters
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CTX test Surface wave methods, etc. Artificial earthquake
v

Determination of Ground Motion for Design

Seismic design guide 1D ground response analysis

District guide J— seismic hazard maps Equivalent-linear 'J— Non-linear
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Determination of design peak ground acceleration

Evaluation of Dynamic stability of structure  Evaluation of Liquefaction of ground

Dynamic analysis Simple method Detailed method
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