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The Nature of Earthquake and Earthquake Resistant Building Deéign
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SYNOPSIS

This paper is to help the structural engineers for a better understanding of “Earthquake”
with regard to the nature of earthquake and the effect of earthquake on building
structures. This reveals that the damage inflicted upon by earthquake varies with many
factors such as : magnitude of earthquake, distance from epicenter, site conditions, building
structural characteristics and etc,. It is emphasized that in order to resist very strong
earthquake, the ductility demand in the building structure is important, and the proper duc-
tility enables the structure to demonstrate inelastic rotation capacity of the joints and thus
the structure may absorb and dissipate the seismic energy.

This also presents a comparison between the current Americal UBC Code and the Korean
Code, and the author expresses some points of concern on each code. Since earthquake
almost invariably strikes at times and places, it is suggested that the current Korean Build-
ing Code should be revised to enforce more stringent regulation against possible strong
earthquake in the Korean peninsula,

< Ro|thFig. 1). o] AZYE Faultel HE0
Y 1 EES Seismic Wavedt HEth o]
WaveE2 ©] #Ee Esiti(Hypo-Center)oll
WES WPl BihHe BEAE Energy A sal sERE Aol HAYE Bl £7
2 R R smxme BEANY Bt B o ot 22 g2 grs APk o] mER
%k Afole FA7F 20~100Km 579 ##iKk = oz AdY: P-Wavedt SHoz A
Eol (o 1270) HEH wWole et o  dyE S-Wavez UF7E ok oA
A7) T BRSOl BT Stress2 A8  Eulz gEoz AesE 1 MWL Epicenter
MZ AZYAY ZANEAN 1 BEE R e Ba}
RE 7t 2 @R (Shock Wave)o] 4w A4 2@ ME KT Platert Eurasian

1. #iRO|2H?

53

BEBEREL, ZBRERHMEM

—13—- LU vy -



Plate 2o 28 A% ##&stL Jon o
California®)l A} San Andreass FaultZ u}g}
T & F Plategol A2 FuUch Ao
2 HES Plate AFAME, BF XLEAS
2 8 Bad MEE HE HadA deojd
F 9. 78 2 Shock HilE »E e
After-ShockE°] W&t} I Fault7} 7|4
o] MEFma S wWat AL ke AZHo] A7)
7] wj&ol},

e BEMS gl R I R%

oA A¥rrlz o HR HE 1 588
= Yol ojm oM ShFRol —HEY KE
ol}, o] HEol wEmI AAN HBEHS M
FAFIEZ A o] AxEHe Roldh mEE
i e AL BpEol i3 EEe #sle i
&g T3 agA st 7 ¢i%le FE
o A 2iilol 93ste] oWl HEtol MmEEES M
A = §o] gAslE Aoy o]RE R
2 RREHY,

F = Ma
714 F = 3
M = BEpe g & M=W/g&
®78 F Jorn We gy
BE 221 gv BN MR
a = &yl malA< mEE

oJRAL tA W F=W/g)#1 £78
At

agA o= BEY P dAde #HE RS
& ZQ7t o 1 271§ &3] ## Engineer
& (a/g)2 Efo) A k&2 RRST I
Aolth, 18y wEP HEFS EHS
I#o2 THUAN MEEZ B EEA
22 BE¥ EAMmEE (Peak Ground Accel-
eration) 2 #E F7|E FRIVIE 3t} o]
g3t mEEY Bes gEmA Aoz A4
Engineergo| W& E o @3l HE
a7g #3tn E3) 7t gae g 27

S

no3E e
Pt

28 4% 2 %(1995. 4)

' oed 2o “badfsre “Ax"E FA
3 FZEFEMOl obd —MARS A% HTRH
oz &y Aol

AR “M2YHFZ"E Richter Scale2 £RY
Ao 8 Seimograpghd] 234 BIEE &K
Amplitudeo] 93] BEHE Aol 9
Richter Scale Logarithmo. g ety ujz}
A davfRe 58 HIURE 6& 108 283
59 72 100849 #E Energy ZRE JehhA
o a2y weA dadfRest aga §iA
Bwdl #%E7} 27tie & + §12 Ground
Shaking®| BE = o9 BEHEE 7IA2 40t
U = Q=R 2 Duration Eo e}t #E7}
2244 8ot 974 FEE AL BEHE B
o Hid wel o REol 247 g2 g
< Aolt, AAS AL o FAAA FEEI
T 3ok o Ax" W ZF @R9 %
o] ttExw EE A% Modified Mercalli
Intensity ScaleZ £RstH HMEFA Mg
il I8 KOs BEWMO ®E WK
BE £ 28 55 E#22 12 RS2 319
et s #E 27 Bkt A #E
B ahgHugol] s mEMEEYS = BY
RS MEES BEse #EE ZEIY oF
fESA Hed o] AL Accelerogramo]zt 3
2}(Fig. 2).

B2 AW 19954 18 178 Yot BEX 1
o] &S 1 Eairl TENA 24Km 2
oA Awaji A 283 10Km H Fault2 A
2~3M A2 ddEe kECZ 1 AVE o
IURE 7.22 AEFATH

2. Mo Er) FRI BA

HES WP, EFRY I A¥E BEL AM
8 E&S otople FERE dolgth A
7] $oib EEEEA A@S Solrle o] HE
BEE ARl mHsord e k FEolV



T 3ot A FHBAES o] HES =9 A
Mol dig d2 A4gdn I REE B
glo] MBS Ik ojtiel AQrl MHE T U
AAL FH3A 73 Seismograph2 7 B4l
9 AT J =R £ Ax U HF
BWEE #l 7I7HE Xo] dojus & HEE
FE71 3lH = 3 HEE BE Zsd 19
o Bl A de "ol FolA doju of -y
WEZF QUIE Stk BEmpoR EZSHEHE K
EF AgduY jtx, &%, BA, ¥,
ARE, AxdAlor 181 BHEERS TH
Alo} B EEoA o] ok dojd Xo] A
At olgA ARlA 2 #HEE F1 XX
Al dojue #ES Ve B H3 A
ES #Bhs) 21 AUk @Al HE, BE,
(B 5 Z7] HC FHEEE WREIST AAT
FHRIEQY HroEMe e P—Wave Vel
ocity ##), Magnetic Field 2 Electrical Re-
sistance 59 ®{LETE @EA A5E F A
th E JASEY HAES THE vFo HE
Bedes & & Ada AT o] R K&
o2 ®HVE & Roldh. AFAM= A
A wERAE Ao HERRE o 109 29
7 AHEAAT FEHES INE BES R
o gk v=o AAF FA] “Time” 1A
So BA ¥ HEHEE dFe S9N HE
of tisl FuiviE LY HE 2 ENOZE &
5t 23 2t} “Earthquakes are unpre-
dictable. They almost invariably strike not

2 o w o

only at times but at places nobody expects,
and no one quake is exactly like any other.”
BHmpmoz mESZ Q3 HE KRS HUY
BE BA oA WIayRe 729 a7z
50009 9] Afrs Solt AS HEF 19761
PE EILY daURE 828 HE 24wy
AGHRE 5 #F oA wESE K 2
Adr 2 MEHRES H1AYH(Fig. 3).
—BHoR HEY wES Fo AZs #

E A7) olddx sy Hedwpel HEER
oloiA] Hi#E 3] Resonanced] )3t HBig#EmHL
2 HEN BnE e Jdoh g2y EEREY
< KFHEN A EREHS A ¥ 2 #
B pEe ARG T msgel skl 9
3 WET ®o| dojdth mER REtEHe=
ARZ WS gEZ AT kKTl 1906
San Franciscooll A 15,000% 7} H4E QA2 1923
W BHA Kanto k #ESZ K3 TokyoE #
HOE 47,0009 7F HREATAL gk oW 1
W B de d¥E KK HEES St 43
TV #H< 53 HEIUL

B4R HES of'/}?

EE 2 BRI HERE 29 A4 248
He 59 2 ZAYE A o ®mEe) A5 B
AT HEEZ AAdos kel Aok @A A
Aol BAERPY S Stress7t HBigHo] T
Energy BUHE W3l #E 34 Fitrt 7] o
o) AD7F BES AL 5 OKEL HEBS #
B HED LRSS #rdlor Ao &9 HE
ko 2M e A 19789 WIURE 59 &
%ol AT HWEE BHS Ao s
o,

3. B MEXEHEEY £ WMEX
£t Codes

asd 49 ES BEEEwel A9A ®
£ X O BEYY KES oudy 1
BAHS AEEA EEY BERES 24 JUr
o 4 EgipolA duhy HolA Uest,
B Ve Enidivh &Y #e odwrt
a3 EEEWS HER MRS ojdrld uel
OEA "

MES =7 ERio) A 2 Shock-Wave
7b RS MEAZIRE A Zb Hud HEEol
z}z} t}& Shakingo] dojuA ot

Site Resonance % : Sited E® Bik#r}

BEBE L



Spreading Zones Subduction Zones
Rising through rifts in the crust, dense Forces created when two plates push

magma from the earth’s interior against each other build mountains
creates a new surface on undersea and create earthquakes and volcanoes,
mountain ranges, adding new material to continents,

Fig. 1 Plate Tectonics
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Fig. 2 Ground acceleration recorded at E1 Centro (N-S component) in El
Centro, California, earthquake of 1940,
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Fig. 3 Recent Earthquake Damage Records
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the equivalent viscous damping,”
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I =Importance Factor

C=1.25 S/(T*?)

S=Site coefficient for soil charact-
eristics

T =Fundamental period of vibration,
in second, of the structure in the
direction under consideration,

Rw= Structural response factor

W="The total seismic dead load
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The deformation pattern of an isolafed structure during an earthquake,
Movement takes place at the level of the isolators, Floor accelerations are low :
the building, its occupants and its loose contents are safe.

Fig. 5 Isolated Structure
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