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ABSTRACT

For the site characterization at two representative inland areas, Gyeongju and Hongsung, in
Korea, in-situ seismic tests containing boring investigations and resonant column tests were
performed and site—specific ground response analyses were conducted using equivalent linear
as well as nonlinear scheme. The soil deposits in Korea were shallower and stiffer than those
in the western US, from which the site classification system and site coefficients in Koi‘ea
were derived. Most sites were categorized as site classes C and D based on the mean shear
wave velocity to 30 m, Vs30 ranging' between 250 and 650 m/s. Based_ on the acceleration
response spectra determinedl from the site-specific analyses, the site coefficients specified 1n
the Korean seismic design guide underestimate the ground motion in the short-period band
and overestimate the ground motion in mid-period band. These differences can be explained
by the differences in the bedrock depth and the soil stiffness profile between Klorea and
western US. The site coefficients were re-evaluated and the preliminary site classification

system was introduced accounting for the local geologic conditions on the Korean peninsula.
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d AN AAEE Ed2 Y N =F Add gy AG ASE 2AFAY, 39 79z
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Site Class Short-Period Mid-Period
Z=011 | Z=007 | Z=0.11 | Z=0.07
Ca Fa Ca Fa Cv Fu Cu Fv

A (Sa)]  Hard Rock 1,500 < V30 0.09(0.82|0.05/0.7110.09}0.82|0.050.71

Symbol Description Criterion, Vs30 (m/s)

B (Sp) Rock 760 < Vs30 < 1,500 |0.11|1.00{0.07|1.00]0.11|{1.00{0.071.00

C (Sc) Vaerfg gfggsﬁo?:ﬁ“ 360 < V30 < 760 |0.13]1.18]008|1.14|0.18|1.6410.11|157

D (Sp) Stiff Soil 180 < Vs30 < 360 10.161145(0.1111.57(0.2312.0910.16|2.29
E (Sp) Soft Soil Vs30 < 180 022]12.0010.1712.4310.37}3.3610.23 3.29
F (Sr) Requires site specific evaluation - -1 -1 -91-1-1-1-
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FFol U7 Y

olth. I 5 7 ®A) ARWeIMY FRE FE AEE ¢F 2MEYF
A £F CoH D A9 B3 ¥ 5 UP RE 25 L AR P (Average) I BT
tEF A (Averager0)E Fx89 XF AA ¢ 2¥WEHH A =AE Aotk Wl W F A
Qo] QEA At BF 210U CH D ¥A9 ¢ 2HAEH /i&EE 38 5944 ¢ 5 Ax v
o} ol 2Rk I f{F7)e ASde TEREL dF7] GHA HA ~HEY TS 5o v v §-
3A FE50o eyt £3], C 223 5(@)AAE 0.1~03% 282 D FA (T 5(b))elA
T 01~04x WA FFol AA AT I, FAFY] e F AL FF 2H 25
A $d 2FEYo] AR HA 2¥EYRT A yehgth aEu B dF g EXF F3
Qo] HAPHE AW BF BY A% ANHOED sHozyy A4Y A 8% cdeyy
EZ 47 29Edo] 4A AL BAY ANHAN AW BF 2dd 2A9 $F S49 7
g 7 78 FEE ¥ BX S AdA3H
1.40 1.40 T
A ofCs ofOs i
1.20 NL?;?WMQ :?95} 1.20 -r:m; :‘;:‘) ;“. Average + ¢
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gh® A 8100 Average
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Average - ¢ 3
< 0.60 Sos0
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TU S BN B FAE AR B e
| Averages of Each Site Class — Response Spectrum of D site
— CLE, damping = §%, — —Response Spectrum of C s
(B, C, D)2 #F ¢ ~x8eydy B C, = o " .-.2.,£2,,,.§$cﬁ..,;§si:
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Yot O 6o B WA +29 Ang 3¢ - =
a ---------- ]
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Wl HE Coh D #7489 2dEd 7%
£} 247 2%o] B 2 Aoz (FEYE U9 wAe AW BF Do} EY A4 AMEY HEE
MTHE o 27 dehdth oleh e %A 8% ~dEYs A7 S 29EH He] AHL 3
stel 71wkl wFUl AEW S AMER ulo] Alwd A (33} A (Dol Wt g R wE)
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5. AWk % A R AW} 7 A4

z]fﬂz:] A4 2 B4 &7 54¢ 2¥F U W QY FAFH FF A 2A4H A
F AAY AR BHoz AT 49 A4 o RSN S 4y R MHY ¢

sw A7 A4 E 2HMEYSE ol g3 wRy| FFE AF Fo 357 3% AT FE LA
stk 38 78 7+ Rx9 FZ AL V30 @AW, A Awt BFH AAY FF AF
(1 #z)9} &4 wl@ =189 Borcherdt(1994)9) ol8f onl &eidl wieh Zol V30 F
el wet 3E Ace ndgdor gage BAL £ Y, B ATA nE F FR o
b w5 MEE £2(014g9% 005g)0) ReBE T £ FEZ AS g Hoje way vy
o ¥ IEE FES FEE UE WA FAL A £F9 BA FAY gEo] ANsAT A3
2 FU WS A9 FF Ase 49 T WA A 71Ed FF A5E vug & o, A9H
Auk &5 B4 Aoz ld AA T 71ES F (I 7(@)E AW 5 Ha9sea F

4
Fa = 199.05 Vs30°7 " a  Fawve Va30 (CLE; Anaiyses 0.14g) : . » Fvve Va30 (CLE: Analyses 0.145)
(OLE; 0.05g) o +  Favs Va30 (OLE; Analyses 0.05g) ! - °  Fvve Va30 (OLE; Anaiyses 0.05g)
e - Fg va V830 (CLE; Code 0.14g) 2. | e —— Fv'vs V830 (CLE; Code 0.143)
g’ — =Fa va Va30 (OLE: Code 0.05) o 2&7::4:}’3" — - FV v V&30 (OLE; Code 0.05g)
: {
o S D puc 0.25
227 e 2 Fv=5.25 Vs30
t: Fa = 97.07 Vs30 é {OLE; 0.05g)
-] . '%
% 1 % 1
5 %
F» = 130.30 V3301 Fv = 5,83 V53002
(Representative Regression based on il data) (Reprssentative Regression based on alf data)
o i a i i A L i " M N o N N M i 1 M i 1 i i
0 300 600 900 " 1200 1500 0 300 800 900 1200 . 1500
Mean Shear Wave Velocily to 30m, Vs30 (m/s) ' Mun Shear Wave Velocity to 30m, Vs30 {mb)
= = e = X A
(a) &F7| X[t BZ A, F (b) S&F7] X8t 8F A=, £

PAe AW S BHL F2 s 42 Exle A2 D 54 540 o8 F9HW, 1 F
AME AFH B2 AW 249 GFo] AujAolth(Sun, 2004). X FE A Ak FE Hx 9
Aedol whet Borcherdt(1994)E 71¥gh AE7E 100~300 m AEE W& a7 AR Ao RAF
of tiald YA Auk 24} F8 AEola Aydoez Fe AT 30 m(100 f)7HA Vel =
3 PFe g BE yzoz AAsGr. 28y Ty WE 9L juig AR} z]cﬁ 50 m
FEZ RE 02 AR o) ula u$ o YRR A% BEF RA7 AW BF CS D
A AFY T ol V30E F BEFH AA B BAY ul$ F& HYE gt od w
g B ATME U U g dial g Hos AMFE F, 2 R V309 BAQE 7)
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Criteria; Mean Vs (m/s) Site Coefficients
Generic Description |Site Class’]  1st 2nd 3rd 4th F FU'

| V30 V20 Vs1b Vs10 -
Rock B > 760 > 650 | > 580 > 490 1.00 | 1.00
Weathered Rock and Cl | 620~760 | 530~650 | 470~580 | 400~490 | 1.20 | 1.03
Very Stiff Soil C2 | 520~620 | 450~530 | 400~470 | 340~400 | 140 | 1.07
Intermediate Stiff ©Ics 440~520 | 380~450 | 340~400 | 290~340 | 160 | 1.12
Soil C4 | 360~440 | 310~380 | 280~340 | 240~290 | 1.80 | 1.17
D1 | 320~360 | 280~310 | 250~280 | 210~240 [ 2.00 | 1.22
Deep Stiff Soi o | D2 | 280~320 | 240~280 | 220~250 190~210 { 220 | 1.27
A D3 | 240~280 | 210~240 | 190~220 | 160~190 | 240 | 1.32
D4 | 180~240 | 160~210 | 140~190 | 120~160 | 260 | 1.37

“ If the criteria of the mean Vs is distributed near the boundary value, the intermediate site classes,
BCl(or C1B), Cl12(or C21), C23(or C32), C34{or C43), C4D1l{or D1C4), D12(or D21), D23(or D32), and
D34(or D43) can be adopted based on engineering judgement. In these cases, the site coefficients must
be determined as the average value of two categories.
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