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2003)

Site Type Soil Shear Wave Velocity (m/s)
Class

A Hard rock > 1500

B Rock 760 <Vs < 1500

C Very dense soil and soft rock 360 <Vs < 760

D Stiff soil 180 < Vs< 360

E Soft clay soil < 180

F Soil Require site response analysis: liquefiable soils, very high

plasticity clays, Peat
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Elevation VES2 =
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Resistivity in ohm.m

Unit Electrode Spacing = 400 m
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L2-000

Elevation

N . . S D O D . O ) D D ..
150 253 428 724 122 207 349 591
Resistivity in ohm.m
Unit Electrode Spacing =400 m
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Elevation
440100
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253 428 724 12 207 349 591
Resistivity in ohm.m

Unit Electrode Spacing = 5.00 m.
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253 428 724 12 07 349 591
Resistivity in ohm.m

Unit Electrode Spacing =500 m
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253 428 724 122 207 349 591
Resistivity in ohm.m

Unit Electrode Spacing = 4.00 m
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S-velocity (m/s)
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300 . .
S-velocity model : 20.dat

Average Vs 30m = 343.0 m/s .
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Midorikawa et.al. (1994) log(4) = 1.35 — 0.47 = log(Vs30) + 0.18 lagid A1 A fa
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An5199 2-1 UIM3gUYY  National Earthquake Hazards Reduction Program (NEHRP, 2003)

Site Class  Type Soil Shear Wave Velocity (m/s)

A Hard rock > 1500

B Rock 760 < Vs < 1500

C Very dense soil and soft rock 360 < Vs < 760

D Stiff soil 180 < Vs< 360

E Soft clay soil : < 180

F Soil Require site response analysis: liquefiable soils, very high plasticity

clays, Peat
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11.4 2511581579

1. drsssalidndmeintaaanusumulniiuuunindnwing (Electrical Resistivity
Imaging; ERI) 37U2U 5 WWIE1929 Laguwid152a9 1 69 5 Tosgesing 5 wns uwazinAiang
sumuliiuuundsan (Vertical Electrical Sounding; VES)  tlasanaauaudfniiud1uniu
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Channel Analysis of Surface Waves; MASW)
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3. d152955NAndA8ITngaan

1

2w IaLIANS (Ground Penetrating Radar; GPR)

11.5 WNANI581529

NANISA1529TAANANUAIUNIUINTILUUAINERVINN 5 WUIANS9 (SUR 11-3 D19 SUTN

Y Y
(%

11-7) wazaapnusiumulniiuuundsdn (GUA 11-8 wazgud 11-9) wuiniufisududuiu
ULATTUNIIB kA TURUMTYY ATANUrL WA LluwsazwUId1979 duluuS ATV INU
Duduitug vionznoudu danuvuisiug 1-10 wWes 1Meisguudunsisuasdunumiedf

AUFIPILUNTAINUNUT 40-60 LUAT

wan1sdrrvineaulmasfourieduinfuluuatetesdynio ves9nd1Tasiuiu 2
0 nud 9ait 1 Buituiisuinunsnse (567242 £ /2183242 N) Aranunaedudeulusedy
muAndausiuiRvudsziuaudn 30 was (vs 30) Sk 288.8wasAundl adumzneu
Uszian D Aureuvy (stiff soil) MuNINIZIUVDY National Earthquake Hazards Reduction

Program (NEHRP, 2003) annwan1susealanarinaimauidaudenanlaaidnsinisvenssa

yospAumsUALlmMINAY 1.56 (U 11-10)

a I

7 2 Wugsmuuinallvaion (567360 E /2183566 N) Aennaniindudeuluszduaii
SndausiuRaRuIURsERUALEN 30 WAs (Vs 30) Sfn 579.4 wnsAuit dallunznoudssian
C AUDALUUNSDRUNTNDU (very dense soil/soft rock) #nuu1m551UYDS NEHRP, 2003 91nna
MsUsTInanamauSInaudousinanli asnsinsveesivesraunuRulm iy 1.13
(U7t 11-11)

asnedl 11-1 1NIFUVDY  National Earthquake Hazards Reduction Program (NEHRP, 2003)

Site Type Soil Shear Wave Velocity (m/s)
Class

A Hard rock > 1500

B Rock 760 < Vs < 1500

C Very dense soil and soft rock 360 < Vs < 760

D Stiff soil 180 < Vs< 360

E Soft clay soil < 180

F Soil Require site response analysis: liquefiable soils, very high

plasticity clays, Peat
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Eh‘u Model resistndty with topography
sio Reration § RMS emor = 42
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Ereed) Model ressstaty with topography S
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S-velocity (m/s)
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S-velocity model : 20.dat
Average Vs 30m = 288.8 m/s °
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v 9

YUALNBUUIIUNTIUNEATNTTU AA1DNTINITVYNEAIVBIAFULHUAUINIWINAY 1.56

(ATUININFNNITOUNIAAVDY Midorikawa et. al. 1994) log(4) = 1.35 — 0.47 «

log(Vs30) + 0.18) Tnefid1 A fia Asnsn1svenesivesrduwuALlnainty 1.56
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S-velocity model : 52.dat

Average Vs 30m = 579.4 m/s
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Well No. TT1

Location 3%. 515M99IN81AY

UTM 5752206 E, 2179227N

Date: /7/57. Thickness 2.5 m. Log by @nv.e (§1U)

cm Soil/rocks description

Top soil : 0-5 cm., organic matter, dark soil.

50
Sandy clay : 5-30 cm. ,yellowish orange, fine grain.

100 0000000000000 00000

poeecccccccccccace Sandy clay : 30-70 cm. ,dark brown, fine grain,

=
pPeceeccccccccscccccce

Sand : 70 — 250 cm., pale brown, moderate sorted,

150 eeccccccccccccccce
Peoccccccccccccces Very fine to coarse grain. Very loose

200

250

*Finish at 250 cm : unable collected sample by water.

sUfl 13-18 g1z TT1 @n 0-2.50 w5 (2557, an1(@ung))
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Well No. TT2

Location 3%. 515M99IN81AY

UTM 575212 E, 217923N

Date: /7/57. Thickness 2.5 m. Log by anv.1 (81UN)

cm Soil/rocks description

Sandy clay : 0-50 cm. ,brown to dark brown, fine grain,

50

100 0000000000000 00000

pocecccscccccecces] Sand : 50 — 250 cm., pale yellow , well sorted,

150 poeoecccccccccccccoce

Very fine to coarse grain. Very loose

“““““““““ Average coarse grain size: 0.5 - 1.0 mm.

ZOO ....................................

250

*Finish at 250 cm : unable collected sample by water.

5UT 13-19 %qaa1g TT2 &n 0-2.50 AT (2557, anvl (§1U19))
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0129 VES
® WEI5 ERI

U1 20-4 gadrsauazuuidrsainaan i umulnitnunlsaSeudiutuen

SW

LINE 1 NE
Elevation  Model resistivity with topography VES1
5.00 Iteration 7 RMS error = 15.6 l
00 320 64.0 9%.0 128

-5.00
-10.0
-15.0
200

2507 - ) . ) ) ) ..
100 289 835 241 698 202 583 1684
Resistivity in ohm m

Unit Electrode Spacing = 4.00 m.

3U# 20-5 NaN15815229AaNNAUNIUINRIMUUNINAAV19D4 LINE 1

LSw - LINE 2 NE
levation Model resistivity with topography

5.00 Iteration 8 RMS error = 44.2
00

2507 - ) D ) (N O .
1.00 289 835 241 698 202 583 1684
Resistnity in ohm.m

Unit Electrode Spacing = 4.00 m.

3U# 20-6 HaN1381329InENNAIUNIUINAILUUNNARYI9VBY LINE 2
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sw ves, LINE3 NE

Model resistivity with topography
Elevation Reration 9 RMS error = 5.0
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299 356 424 504 60.0 3 849 101
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sw LINE 4 NE
Elevation  Model resistivity with topography
5.00 Iteration 9 RMS error = 37.3

00

2507 N - ) . ) D .
1.00 289 835 241 698 202 583 1684
Resistivity in ohm.m

Unit Electrode Spacing = 4.00 m

3U# 20-8 HaN1381329InENNAIUNILINAILUUNWARYIN9VBY LINE 4

7
= nsw/Aumiivs
i |
= wAuRuA T2
1
b
H
- |
€ i
o~ 1
£ o !
e - H
o 1
o 1 e
- Vufuam?
|
1
1
1
1
1
|
|
Sk 3
=1
1 1.2 0.0-38 NIWWIDAULIED
2 4.6 38-58 NIWWITDRURUA N
3 >16.7 >5.8 Aufiuam

JUN 20-9 mMsudarnunaigaadadan wsunulniiwuundsdn VESI




159

Ohm-m

H
F naw/aumiion

- NawAuRuATg?
-

H

H

Depth (m)
10

|
>\ - dfua?
H
H
o ]
; 1
8k 3
1 30 0.0-55 nswvaAumiion
2 110 55-10.8 NIWWTORUAUATIR
3 >140 >10.8 duiufunm

3U# 20-10 Msudannunngaadaanmatuniulniwuundsdn VES2




160

21.  SIYIMUNANITATIVEDUSTUINY LA NIAULAZATIVEDUDNG
N13988AYaIARULHUAL NI T5aiaunsinagInen A8 Yug

2.43199 9. LYY

21.1  Aautduun

PnusMsaikiuAulradeTun 5 wguaiau 2557 vile1Asiseu e1m1susEnauves
TsassuludanndTnanuaiuin1sdnwiussaudnyeasiown 1 esuauldenie nia

A10NULUA F9VDAIUDYATIENNTUNTNEINTETH TI9aeUiundmiuneasvenasseu

noaLnueIAsSeuRnalasuads g nusuEuAulana

21.2 Jaguszaed

WBANYIANWLSIAINGARIAULALATIVFDUDRIINITVE18RAIvaIAa WA LA luTY
nznou (Amplification rate) &m5un1sm3BuANNTaUlUNITADETI99IANTISEUNALNIU TaBns
o [} 1 2 o [ < a = [} = o ud’lj a = [9]
g5 daaranua Ui ard s inaus ra uR aulusTA UAUENA AN LR LD TEA UAIL

AnTisvsiu 30 s (Vs 30)

o a

21.3  WuNaLtun1s

lsuSgunaluagIng aievug o.4d09 2889318 drunidafidaniegiaans 563722
Ayiueen WAy 2196308 wile (UM 21-1 uar JUN 21-2) anvazniiusemavedsaieusaguy
QgeInIzRudmzialiunans 1,160 was uwnasiuiivesisuiueg aaniianziuan
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21.4 9501581579

Lasassalidndnieisiannuaiumuliiinuuniwdneng (Electrical  Resistivity
Imaging ;ERI) §1U2U 3 LWIE1593 lneuwidnsian 1 ldseagng 3 lwes wuid152a9 2 uaz3 14

53O89 1 1WRS warddTaausunulnvuuundsdn (Vertical Electrical Sounding; VES)
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2. d1519ssalidndmeisinnaulimaziouriaaduiifuluuraiegesdagyiad (Multi-
Channel Analysis of Surface Waves; MASW)

21.5 NaN1581599

vinaueuulsassuluegIne nan1sd1maiaaudiunulniiaurudsian 1

' ¥ ¥
a Y A VU A

WUUAMAAYING JUT 21-3) wazuuundaan (JUi 21-4) nunundsuiunepunsnaduivi
V31 NszAUANNANTRENIT 2 Wns

USNUBIANSIBIUNLEYMY HANI5E1529TdN INATUNIUIHTHLUUAINFATING ANULUD

(%
o

415999 2 AmeusunuliihegseninenfiasUunans (Weeni 200 levinuns) wudiunivu

1
U a o

AUANLATTUAUANIANUMUITININANTT 6 AT (FUN 21-5)

Usnue1Asnlulasuaudsnig nan1saisiatean ngiunmulniuunIwdavIng
MNKLIEI99 3 Armnudunuliiiegsendinsdiunansdieas (500-3000 Teviuuns) wuin

[y

funduudaiszauanudntosndt 1 wns (Ui 21-6)

Nan1581593n1581599 IaRdulmazfeurdneduinAunuunatetesdyyia wuinen
muEnaudeulusyiuauansuaiuinauissfuaudniissiu 30 was (Vs 30) =270.3
m/s Sadungneutszian D Awdoutiu (stiff soil) AuuInsgIUYes National Earthquake
Hazards Reduction Program (NEHRP, 2003) TnefimansnmsvenesvesmausnuAulmmify
1.61 (U7 21-7)

A5797 21-1 1NIPUVDY  National Earthquake Hazards Reduction Program (NEHRP, 2003)

Site Class  Type Soil Shear Wave Velocity (m/s)

A Hard rock > 1500

B Rock 760 < Vs r Wave

C Very dense soil and soft rock 360 < Vs < 760

D Stiff soil 180 < Vs< 360

E Soft clay soil < 180

F Soil Require site response analysis: liquefiable soils, very high plasticity

clays, Peat
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21.6 &@3UNAN1561599
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antendn 1 WA d1U1ASREUNEMENUINITUAUONLASTURLLANTUNIUTZLIM 6 LWRT VST

FJupznoufuuInalsuTsuiNeglAdnTINTIeIefsnauLiuAUlrnAY 1.61
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luiunlssSsunlnegIner wan1sdrsiassalidnd ldnutuaundlenaiansign
(Liquefaction) tilotAnaudufulng Feladdnludesiinisusuugelassasiaiu (Soil

Improvement)

vl mniideasdensonaanisteyaiiiuiin veliuszarulun drdninaluladssdl nsu

NSNYINTEIA NS, 0 2621 9829
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onsll&Tunrniens (0 m-47 m)

100 80 %0 20 0o 0 Distance (m

%
s PUWURUAI

O T T . D O .- .
<0 ®|o "w e ™ e Pt 56
Resatmty m sben m
Unt Electoade Spaceg » 100 m

sUN 21-6 NANTISE1532IAANUAIUNIUIHAILUUNTWARVINGVBILUIETIAN 3 LEAIANHUY

Qe &

a <

Yuruwdnuluseaunu

S—velocity (m/s)

0.0 100.0 200.0 300.0 400.0 S00.0
0.0 - H H H 165 4
164 |
2.0 Ug——gg
4.0
;g;‘ 53
6.0 -
20 243 o
270 ’
10.0 1o
12.0 296
— 132
E 140 290
156
o 16.0 323
i 18.0 121
i 200 59
] : 209
22.0 363
24.0 37
593
26.0 62
280 407
200

S—velocity model @ 34.dat
AveragF Vs 20m = 270.32 m/s

=

JUN 21-7 wan1sdsranagdsinnauliaziiouviinaauiifuiuunane v iy vu
AZNOUNAIINTINTVINYAIVDIAAULAUALLAIYINAUL.61 (AIUIIINANNTITLONNIAAVDS
Midorikawa et. al. (1994) log(A4) = 1.35 — 0.47 = log(Vs30) + 0.18 lna®l A1 A fa A1

9MNIINTVL1AIVDIAAUBNUAULND)
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AL uN1581579M83T IAANUF U UINAILUUTTIAN WNDIASIERUTTN AL AITUNUUD

nenou viakavAUENveiununznaulvignienT

2. d1913ssalidndmeisinndulmaifiouriinaduiifuiuuratetesdyain (Multi-
Channel Analysis of Surface Waves; MASW)

22.5 Wan15a1529

Usnaawulsuiouetualiensns nan13d1539innnusuniuliinnuuuidisian 1

'
] 1

WUUNINAAYING (SUN 22-3) wazkuungdan (SUN 22-4) Wuinusiailseasumetunui e U

Y Y

[
1 i

NIensAuaNrUIUTEIIM 4 es Uaviutduiiunsienideinnuiiuniudiie (deendn 20
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m/s dmdumgnoutszan D Audouru (stiff soll) m1uaAsgIUTeY National Earthquake
Hazards Reduction Program (NEHRP, 2003) TnedadnsimsvenesvesnausnuAulnmify
1.61 (U7 22-6)

T 22-1 1P UV National Earthquake Hazards Reduction Program (NEHRP, 2003)

Site Class Type Soil Shear Wave Velocity (m/s)

A Hard rock > 1500

B Rock 760 < Vs < 1500

C Very dense soil and soft rock 360 < Vs < 760

D Stiff soil 180 < Vs< 360

E Soft clay soil : < 180

F Soil Require site response analysis: liquefiable soils, very high

plasticity clays, Peat
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S-velocity model : 20.dat
Average Vs 30m = 271.8 m/s
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Midorikawa et. al. (1994) log(4) = 1.35 — 0.47 = log(Vs30) + 0.18 Taefi @1 A fio A1
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