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A Study on the Characteristics of Dynamic Elastic Modulus in Granite
Byok-Kyu Lee, Su-Gon Lee, Bak-Man Lim

Abstract Recently, an earthquake-resistant has become essential to the large-scale structures at Gyeonggi and
Gyeongsangnam province in Korea, but it is generally compared the measured data with foreign references because
of the lack of the rescarch data. It will be presented the characteristics of suitable dynamic elastic modulus in
Korean geology, which characteristics are characterized the seismic wave velocities (V,, V,) and correlation with
dynamic elastic modulus (£, G,, k) by each rock type of Korean granite, because it is very different between
the values of foreign references and Korean geological characteristics.

Key words Dynamic young’s modulus (), Dynamic shear modulus (G,), Dynamic bulk modulus (&), Compressional
wave velocity (7,), Shear wave velocity (V)

2 B AT DINE 97 uolyel Faga A%Fe) e BAEAV BeH o sof 71 A,

QAFAze) HEow ofREMolA Qg B FHHL ool AA HHT Aze} uwsls Ho] YukAelc.

Tt 9=EEo) ke 9ejuete) MBI A AolE Koly] wjRel| Lejute) SRRt ohdE

EATEE(Y,, V)2 B4 U FABHA(E, 6, k)] FBBAE FHete] I ALEH AU 4

E9x9 B4 AAELA Firh

MO AN E,), FHDARG), SHAAAN K, FFHEE(V,), AAREE(V,)

LME EE(V)E FHORN AR 1T 4 ATh(E
Srekubgsls] €, 1999; £3589, 2000). 1 F o

Ay jFmolfo] FREN A%E ieia WRdA  wto) Alds Wt A$ AeAGet vt whs
7 B4 ARto] sof 7k Qlrk B WA sy Feh W] APEeE et A&EE
&, HAMIH R A, dignsg, Ae GRuE7IA ARlo) ofF o §3e) A7)7} njekely] e &
S 2o A7 W Q¥olA wbgE Fgo) viker o+ Wby o gl AuAAert B4 SEE ] Ak
ZEo| A9 ARte] FHEAE Helste UL e F SRAAGE AP et Fast v, Ve o
a3k kel FEHdAleE AR FAEAES Tt wke] Wy, TpH] @ UEUSR =& AEE
3 = Qe BEAREVL F7] o] FEel g 712)= Aoz Lhehd o w(Yoshikazu et al., 1997), $-

228 AT W UEA SEHoRE At MeR ejuelold 7)Ee d¥ dvke @ RQD W A
A Aol SETEALE B3 GEIEE(V)F AT g Bof 34 9Ee ¥ Ae® WEANETD 9

2002; ©|¥4f, 2004).
Seyet 2] ehdsltis Q14 dRel] Pelue

D G E dol At
Y qeNgdstn g =

R
okt
o
k)
4
&
XN

Y (@AEE oA oA e) FeHIASe] 242 dxe B AdEE Al
* WAIA A} saeter20@kornet.net QJEtars H7A) who] 4=331A] oot A7 FF o)

H4d : 20089 10¢ 13¢

e 194 240l olobstol, qiikiRo] M2 EHuibE W FHYAG
AR 2 ;20084 109 279 o) o] distolis @77k ululak Aol olof

386



gt A

71% SRR AIAL Hska ol A4 =
AR Az} vlwekt glo] Abolet. o F e
AL NS BHY FIE BEU OB E
Aol fRRoInE Seltere) AWBMIL NP
ol ol gich

[t
i3
vz
<
v 1o
ni
4o
>le

v,ek Vo) Aale sheret
T T
o) Wejel v 9 Vo) AvAE
U AREAo) B3ket SHEA ] E4G ek

14} gtk
A

2.1 XB2FE

el v, v, & &3] isike] 19861 5E] 2006
W7z A7), A A9S SR $53 465709 o
kA ebdur whab Autel Weds Ang e ER
SHEti(Fig. ).

H oo Ao} ALgARE= OYO MeSeis 170f Seismo-
graph2} OYO Model 3310 Borehole pick @ RG pro-
LOGGER 2] small-source density probe& AR}

F

toi

0000000 |
4 4T 02 0S MO Mo o8

oh
n\x

387

22 XIREE
2.2,1 33kl g4 uabekal (Downhole seismic test)
17)8) AlGeg-& o188l SFakA] Bhdu) ghale] 4
oA SIS HAYA7|TL, AlFF Yol AFdH 3
A A7 (triaxial geophone)E Eolo] HEHEE &
Aok EEAE 715 sl Qe A5 By

SSEg 2ok el BAmER(Y,, V)l 9
o QbR ofo] 71E3 A5 4% FEAAL
o] S0 ] vieh 4 Al A
Agmt 2ge] weAgel 2E 2% dhaold

Asolde) Bt BYS o7 HlE o) gstol
Azo) DA BEE 54 He FRUFOR HAY
Q24 o|Rolxm, A WO T4 A Y] &
ol se] AT FUG P} F2 WA
SARe] F2 7126, 41 are /b4 A o
Rje] o] she] el 449 Aanht 22w
PEEEPEREEERS LR S e

7k el 248 47 AR 344 shdolA o
zfo] 257 S0l oAe Avte] 2EoRNH
Begske] 20 v, 1,2 At

Fig. 1. Location Map



388 spger qite) ool W SR BAXe] B AT(7, A FHoR)

222 YEHAF (v logging)

UEHSL2 AR Al2FollA A Sl gt ¢A¥t
A o] AFYEE FAst, A5E 7|2 E4XU E

g g5sier 540l ok

U AE s getdo g S oR Cob0 E
£ Cs137& ARgatd, ubiddel F3x8 AE o] 8-t
o] Zte] AAU=E SH3ith

A oA e b AJEE = A6l
FAEHE B HAlel HESI] FxE 4AkhE o
F1HA Zhepide] o | A7t Zhagte Fetal o] 7|
e s BEY AR v w2 Ae, B2
ARho)] 2fgt oA Q] &AL AR a1, weba HE7
AAel) =tk Tubde) 4= Zoleth oot Z2
HE o83t HEATY HA T Fig 2¢ Zrh

23 XIEEAM

Ha 2Asxz 730] SPSS 12.0K for WindowsS
Agsiol AEEA 2 AARAS FusEow By
o £E52 o17] 915l LR OYOAlIA et
Pickwin952} PlotRefas A3}t

B Atlbe v, V.o B, G, K% 4Tee
Qo] U2 PHAALE P51k QhRE: M Good rock
mass, GM) 25K Fair rock masses, FM) ¢1oFeht
o]5{Poor rock masses, PM)ZE LE3}FTtHTable 1).
el 2 o) st ERTte 2= T A
7 BEgse] AxEAEe] 748 2%, 3% RQD

a) overview on the borehole

3.1 e Yol

T =i
7k Al Zleg A ok Wb ofd 543 &
1

ARk el 1, V.9 5B Watg AEst

=2
ek Al=igI 2nE 28 5 JoEe, 1987)
SR E18(2000)9) AR Ale)2 R BT
& Siet qprgerel ey,

v,=06xv, - A N2l B M
v,=05xV, : BHge] B @

V,=04xV, : B 9 ojnd wjgdo] Ze (3)

2 Uehe oz g8A glo, E3l o220 ¢
shd,

v, _(K+iG/3)§ @)
(e

caliper arm

b) in borehole

Fig. 2. Diagram of v—~ logging

Table 1. Classification of rock masses

Classification Good rock Good rock Fair rock Poor rock
masses(GM)(1) masses(GM)(2) masses(FM) masses(PM)
Strength S-1 S-1 S-2 S-3~4
Weathering grade D-1 D-1 D-2 D-3~4
RQD(%) RQD(%)>85 85>RQD(%)>75 75>RQD(%)>50 50>RQD(%)
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Table 2. Summary of relationships between V,, V. and E, G, K,
Classification Dynamic young's modulus( £)) Dynamic shear modulus( &) Dynamic bulk modulus( &)
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