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It is an honour for me to introduce this monograph on the Chinese edition
of the European Macroseismic Scale EMS —98. This edition of the EMS —
98 in Chinese language is especially recognized and appreciated since
China is particularly exposed to high magnitude earthquakes in densely
populated areas, which requires the proper use of macroseismic
tools. Moreover, there is hardly any other country with such a large num-
ber of experienced experts in seismology and earthquake engineer-
ing. These are the potential users of this Chinese edition. One of the char-
acteristics of the EMS —98 is that it is designed to meet not only the needs

of seismologists alone, but also those of civil engineers.

Knowing that earthquake effects on buildings can vary strongly depending
on their seismic vulnerability, special emphasis in designing this new
scale was put on the classification of buildings with respect to their vul-
nerability, ranging from extreme vulnerable ( class A) up to frame con-
struction with a high level of earthquake-resistant design showing minor
vulnerability ( class F) . Together with the classification of damage to
buildings, differentiated into structural and non-structural damage, both
for masonry and reinforced concrete buildings, the vulnerability classifi-
cation became the backbone of the new scale. The extensive Guidelines to

the scale enable the users to classify their special types of buildings into
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one of the six vulnerability classes. Moreover, the EMS — 98 is the first
scale which is configurated with the Guidelines and Background Material

which, properly applied, reduces the subjective factor considerably.

All these features lead to applications of the EMS — 98 on all conti-
nents. Already in 1996 the European Seismological Commission had offi-
cially recommended its use in their member states in Europe and the Med-
iterranean countries. Aside from the English original, editions of the full
monograph are available in French, Spanish and Russian-added herewith
by the Chinese one. Translations of the core part or the short form of the
EMS — 98 exist in some twenty languages. More and more the scale is be-
coming inversely used as a tool to assign the seismic risk in terms of mo-

netary loss for a given intensity.

I highly appreciate the long tradition of the Chinese scientific communities
in seismology and earthquake engineering in paying attention to European
macroseismic scale developments. This was the case with the MSK — 64
intensity scale, which was considered in the design of the China Seismic
Intensity Scale CSIS (1980) . Similarly, CSIS 1999 is referring to the
1992 edition of the test version of the Furopean Macroseismic Scale
EMS -92. The latest development of the Chinese scale, the CSIS 2008,
edited shortly before the Wenchuan earthquake, makes use of ideas of
the EMS — 98, especially with respect to the idea of the vulnerability

classes, particularly for the earthquake-resistant engineered buildings.

[ am convinced that this Chinese translation of the EMS ~98 | being made

available herewith to a broader user community, will support the contin-
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ued fruitful link between Chinese and European developments in macro-
seismology. My sincere thanks are expressed to Dr. Wen Zengping and his
co-workers for preparing the translation and to the China Earthquake Ad-

ministration for financing and distributing this edition.
Potsdam, 18 May 2009
Gottfried Griinthal

Chairman of the ESC Working Group on Macroseismic Scales and Editor
of the EMS —98



FH—WFE

EREFETMABFNE XN EXRFTH (KM HBRAK X
1992) (EMS-92), # 7% T 1992 £ AT & =+ = J& B 34
BE Aol eN ERERD,

M HE, KEURBNAEZR S —ER N ENHE R
BRI aW T, F£1964 ERHHMEEZE R 25t H T MSK-64 H
BAE X, ZAE X UHA 4 A V. Medvedev, W. Sponheuer #n
V.Kamik WA F &4, AREWERANECT ZMNA T 4K 30 4,
1981 SRR M 308 2 5l 2 XA T MSK —64 71 B & 8y 53T IR A

ZHEFSRKAHNTHE, ATEZXR (RMBENEXR) W
BT T, CEFETHMZF @ WA TR, 1992 F50H &
ERSABLSWAEIEEMS -2 hBBRARERAZ 4, FRRE

EMMBERERER ERGFEFEN MR ERNEFHE,

BERERNE, TEHTEEZARERAH T AIRFETIHH
MAEWER, RAEGAERNEXETEmETNESE, LA
WIRE, MR AR R A @ A W7 A SERR B R A BT B R
2, EEHFEHALSANAEUERGEREN, T RERX — & #
W TAE, X 08T AR Rt R —NMREF B BLEE

REUNHMREER 2 “HRANER" THELAMNR AT TR
BERGBETROTAREN. ZAELERNHMEZ RS EHAL
RBWKHEREETHEFHRFRRZ - R, REEHIRL

— 5 —



WEHPTHEAEE, WHKIEH G Grinthal £, YK H M 5t %
HEEZERT RN HEN: ZTEH RMW Musson £+, #3Z W
J. Schwarz # + Fn Kk 2 8§ M. Stucchi # 4,

MMM EZER SR MR MEES, CHE P RENRMN bz
NFERHBEFHFRFS, FRENFHLIEREAAUREREHE
KA TRGAEEPNERAFA TR L2, RNV ERBEESF K
WMERENITHAR

L Waniek (B3 EZ R A2 F)
1993 %3 A8 8, Fik



- =

RATEHL M B B R F L Waniek K & — REBOM 308 2L R 1EF
BACHAET, EXAFE, UAKRATRANKE, ARE
RAWZFE, FAREFNERMNFE T ZEA, TEEHER
AHBBETEREA, CFRAEER-—HEENFLEEHE.
1993 4 T o W i 4 A R (Maharashtra, F7J%), 1994 4 L4 4 R
(Northridge, *[E) DK 1995 & # /7 #y 8 (Kobe, HK) %, &
Br——F

1996 4 & [ & & X # (Acapuleo) &%+ — & K&
TREA2E HBELZHT —MAEXLFA T RS, WRH KRN
HENERAAERAFMELREREN, REERXET, RN ER
Ex (EMS) TRERBHUEFREANAEER, CHB TR
TMHREFRZEENEE, IHFARGETRFTBEEREAN
NEXREEREHEEA, EF T -BHERMEIRALE, &
F AT (Reykjavik) BFAHE T H K ESC 2k k& EHE T
T—FrW, #FEARNHRZER22 R ERE AHRAFHK
MR RLE &

ATRERAHAFAFTBRRNERANFRIAER, THEAXH
HIKERFEZS, XOFURMMNUBEAERAELTEAT ., &
REXEBLCNFLHRER, FFLHEA TENTOMN K EHE
FEYREFFEFE T



RERMMMNBREZR S “HWRAER" TIELANAFTA Got-
fried Grunthal # 4+, B, URAXAEZESFM U TR A
HwFE, RARMNYHETE RTEZHERRE SN DR A ¥
FARFFORERBBITN BRAETELO T A,

Peter Suhadolc (ESC #t$ )
1998 54 A 6 0, & ZHir



SN EERBEBTRAR o 1
B veeersrereeereneren et e e 3
BUEEBURESR  crevveeereerrermrrrneersses s oottt e 8
RO BFUEESR (EMS) FRRIBIZSBRRAY «ooorermrmermmmemee e, 8
BEERZELR RIS veevveeeseermmem ettt s 9
ﬁ%iﬁ]ﬂg%){ ........................................................................ 11
FUBERYAE SL +veveerernrrnmeneetneees ottt e e e 11
(EFRIE TR BAIRY oveeereeromermrrrr e 15
1 FUBFFEGE  creeveereererersesmmimianiiiren s e 15

1.1 ZUJEBRERPE oo 15

1.2 EMS =98 ByZE A cevrererecesmemn e 16
121 HSMERADIESE oo 17

1.2.2  BEIREFZE «rvvreereorrrmsris i 17

1.2.3  BLTF covvernrrenri 19

1.3 FUJE M cemeernesime 19

1.4 FEFRUFEAE  -coverermrermree i 20

1.5 B MBI B coorrrererrrreere s 21

1.6 TRUBGHEIL  coroernrererrerr i 22

1.7 BEEEBEMEBEER e 22

18 HHIAAEB B coreereormrmmmmereer e 73

1.9 HIRF IR coevrrrrrreer e 23

I - L R P P P Y 24

2.1 FERHBAMNEEBE—F FEB oo 24
2.2 BUEMERFBIMOEEF oo 25
2.2.1 FIEPEBEAEIE ooevreerrenen 25

2.2.2 BIAREEH oo 27

2.2.3 AMETREEEIEH croereree 28



2.2.4  ARLEMG cveerreenceei s 30

D.2.5  REZEHY -oreererrenrnninneie e 31
2.3 BHESMBESBMWREE oo 31

2.3.1 EHEMBIE BRI oo 31

2.3.2  BEIFIRDL ovvrerrerrrnrennrnere it 32

2.3.3  HLIHE cvvrreenrnnnareerire e e 32

D.3.4  FEJE ccerrersrerenieeiniii e 33

.38  AEE eveveceetroracatacnataiii et e 33

2.3.6  AR[E] cveecrerereenii et 33

2.3.7 FEEF (ERD)  eeeeroerreerteeniietenniineneieeseineens 33
2.4 BHBEEBIIFE  coeerererrrire i 37
2.5 XFENFWBAMEREFI  covvrmeemrnmmn 37
3 HEBHOERBETURE reererrrrerrri 39
3.1 BREFISCERIE R coreerreereremerrr s 39
3.2 ﬁﬂlﬂﬁ*%gﬁ%%& (%%ﬁ;,&%%{]) ........................... 40
3.3 EUMPEIL oo 40
3.4 HBEREFEE  ooovevrererr 41
3.5 HAMBIHIPEIR o 41
4 BUEFMEF  --oooverereermrer i 43
4.1 W FAABH B IUE  croverrree 43
4.2 FEEHEEFFRBFAHEME e 43
4.3 LM EFRBER o 44
4.4 FIEFENTEEFERMAE o 44
4.5 FEEMBEFRBEPE oot e 45
4.6 BEIREHEE  coeerrrerieri 47
4.7 FoERERWBIRME e 49
4.8 MSK%CP@{%?UFTEQ’]ﬁ’@ ............................................. 49
5 Im@ﬁ%ﬁmﬂ#ﬂﬁﬂﬁﬁﬁ%ﬁj .................................... 51
6 FUBBTEETYTIBY  coeoerverrrecsiiiii e 77
7 HUEEXT ERIPIEFILM  oreerreereerrmrmmmmerinnsenresenee e 83
8 EMS =08 fHF5 ~rereereerrnrri e 87



2T BRI 5= ZUE R
2 il B9 R A B

B EZE R4 (ESC) BB ARTEHREMN 1989 4£3 A TR L/EN,
HAERWHRRR S 3 5@ DB T L MSK ZUERBITE B H#E
o, FEXAETHIERTEHATE G Grunthal {1 (HFKiE) T 1989 4
12 RICgRE (X TEIT MSK ZUERWERLLEI) W/MEF, BT TESIH
BE&mat THEASWHARZSN, BAF P Albini (K22) . N.N. Ambraseys
(830 A Moroni (3K2%) 42 TTHY R RANEEIL,

ZOSM—RHRAERTAEHSI (1990 46 H7~8 H, 7%
199145 H14~16 H, FBE; 199243 A 16~18 H, F/ARHYH, S&F
#/H) W AR: G Grinthal, V. Kamik (i Hi#%) . E. Kenjebaev ( FiJHr K
Bl)., A. Levret (4N EZF 1), D. Mayer-Rosa (7% 1tt) ., R. M. W. Musson
(EZT#). O.Novotny (fFHH5). D. Postpischl (1i% 8 IF). A. A. Roman
(EAfrRBEFK) . H Sandi (ffnEhATE) . V. Schenk (#Hitg) . Z. Schenkova
(fhitg) . J. Schwarz ($2¥5) . V. L Shumila (FABHEFK) . M. Stucchi (K
22). H. Tiedemann ( FRZtHt). J. Vogt (HriFHiin ). J. Zahradnik (45 $f
#) . T. Zsiros (AiikfM#T) o

A, mIAEASWRSERMBENANLF: R Clavcheva (EIET) .
R. Gutdeutsh (4Et44) . A.S. Taubaev (FHi KK )., KR EFIF FE EMS -
NIETEWEGREHERXLEZB G Grinthal, R. M. W. Musson, J. Schwarz Fl
M. Stucchi F 1992 6 J 17 ~21 HEFXKBHW—RK &S LEER (HEHEES
WAERTARAS EMS — 92 B4+ 45) . J. A. van Bodegraven ( fif 22 fE IV /R4FTT) .
J. Dewey (FH#) . J. Grases (JiBifdr) . R. Gutdeutsch, V. Karnik, D. Mayer-
Rosa, A. A. Nikonov ( E $#7%}). J. Rynn ( Indooroopilly ) . H. G. Schmidt ( Z§
). L Serva (FH), N.V.Shebalin (E#7FE}) . S. Sherman (F/REKRE).
P. Stahl (#38%) . I Vogt £ A% EMS — 92 I FRRIR H THUAITHI B L. 1996 4

— 1 —



6 H23~28 BEHFAWE+—BHABBRIERS, ¥IIHIIERHALATEE
AU, FEEWRIERFTEENW TENE. ﬁ'lf“‘%’zﬁ@ﬁﬁfﬁ 18 B AR B 5E,
J. Dewey. G. Griinthal, C. Gutierrez (BBPGE). R. M. W. Musson, J. Schwarz F
M. Stucchi 25 AfELS FAET R4S

B 1996 ££#2, EMS —98 ?,ﬁﬁij\ < Bjl G.. Griinthal, R. M. W. Musson
J. Schwarz 1 M. Stucchi, FLJT45 T WAyt A& #b 5 F EMS - 92 &5 DLt —
HERZFIERNTIE. RESAWBF THKSW (1996 F£11 H7~9H,
EZTE; 199851 20 AE2 A1 H, HKH), ATHEEETEHSW,
M. Dolce (Potenza). C. Carocci (F L) A Giuffré (F5) L TESIEHNAN
FRETSEEWN, ERHITEMNREHE, D. Moin (FH). A. Tertulliani
($1), Th. Wenk (FR%{it) . H. Charlier (HEIfN%F) R4 T HABWIAEFR
MBI R 5Tk, Th. Wenk 54 ILRI S H7E TR FE AN TIEHMAR T A&
fRZH . A, Ch Bosse (PERIM) R THA S,



il

5l

BR YN HLER B 72 K db BB 2E B 55 0 S ROy G B9 B 8, 2448 B B
WERRS (ESC) MBFIERT/FHTRMKMEIIERSE R (EMS -
92) MBITHRAS, EMS—92 F 1993 4EF K TIENTERK I # IR 30 ) 2 R #u 52 2 Hh
LDMERET B

1992 4, ESC BT =R A TR EMS - 92 HURY AT HMEUE R
HITER=F, UDREELRFETHEER, LHEARIUERDHERR
WA, BREEHESTHESERESERTREEIFWES. EMS -92 i
HAARRMBTFRM, B1] EMS -92 \RFZUERNHRI TIEEREER LK FEE
HWERREESWER, HPEHE 1992 £ ZHF /RS (Roermond) H1FE.
1993 4% B[} Bf 75 ¥ 5 vy hL 4 R fL FF (Kilari ) M &, 1994 4F % H 6 6
(Northridge) HifE. 1995 £ H A M 7 (Kobe) MR, 1995 FFHMHIREFH
(Aegion) HiZ. 1997 EZNHEFHI M B W EF (Cariaco) HuZE R 1997 4/1998
FERRF P EHE

R REVER (EMS) H—RANREI LR, ©F EMS -92 ¢5|F
BT RGERS, TEMIURAGRS —AFUERNSEB IR, LUKk EMS -98 Xt
EMS —92 i I AR R EE R Gk

MSK ZUEEFR 4% EMS U RAER . T MSK ZU B RA B ph 2 7E 20 it
48 60 FERFIFE A T IIZUERER WERM LM NERBITEA, XEIFER
t34% Mercalli-Cancani-Sieberg ZIFEFR (MCS) | Bi# #) Mercalli IR (MM —
31 1 MM -56) L& 1953 E#EH X g FRIE GEOFIAN % BF £ 1 Medvedev 51 BF
o, 1976 4E ., 1978 4E Medvedev B %f MSK — 64 FUE #VE T HU/NB% . YH8t,
WL AE Y B HEE7HBEXIEIERME T8, FHEEN, HHEY
TR LAE PR AR IEL AR . 1980 423 HAEHRE (Jena) BN ER
HeW b, BHSMSK -64 ZUERGE AT LA —LRBEMT 48 (LT
Gerlands Beitr. Geophys. 1981, S. V. Medvedev W Fj 2 H B — S B R0 & 7E

— 3 —



W), BETE, ERAMZERERMNEREY R TADMKE, EHXRAEE
BT TEAENHEYTITE.

i FRHEANERNEBEERUNZ —BRARBIERANEN —BE, &
MmeERmEEEHNERSHBREMT ZRAN T ZE (%) UESR
PR HIFUEEAH —B, NTIRBRFEMNTZAHMIETESERESN
WEMER. XYRRIZES AR, BINHE MR 3R G R
BB S E— iR EL, HN &N MR R A ER 8RBt .

FEAETT bR N B R N 7% B ) LAt 7 B TR R 3

—HENEENE NG R, BREN, ETFEHBENANIERAN
NiZEBIETTEE RN BEAR; #M5L, FUERNEEREI—MTE
By E, ANEBUNRUITETERER, FEEE- N UIERKEHRE
FUBEVEE SE R o] BB IR — B AR A 5K

—— XN — B VERE FUHE o AT BB S B 5 P B BE 3R A X B SCAR IR B
ioF =378

RifES

——FERUFE T E B B B FAR IR S5 B 2 S S b AR R W 48 1E SR A B BT IE
ERFIEAENEE, HE, BB ENRELSRBERIMIFFAERR
5 57 Hb B HB SR BOR BN W — R 2 5

—UEENER AN —EEEAN RN ARE, ERIXN—ENE
B, mE—AE., —BENMARERRBEY -T2, MARH—M8R (t
m—wEE%),

HT ERJUATTE, HMRBIIER TEHERIH R E R

—EFERPRECTHNERLE, FIEREETRBRITHE
WY, XEMITHEZNERRAREN;

— RERIEEREMBEWYIERR EVVESIES R SBEEMS
LB E R B, LUEANTRIR 543 VI B 5 VIE R 77 78 JE 4 b (A
(4R EMS —92 % EMS - 98 i, % ATIE, EL T EEER) ;

— RERAERIIERDAEEWE;

—HBHE G SRR EEFRRITE ZUE R b 5 R E K ;

—— e B IR N N 5 & FU R AR X B Y 58 M TS S S B
kS BRI IE FHEAIE ;

— TR HRER, PMUBBHERRFRNTE, MAGNEERE L
ARTREMEHMTT AT,

— 4 —



— i PRI R RE A T S R IEAE

—AEF M EN LA R E MR (LA, HE) R TEMBHR
B BT RHE R ZLEE P M HI TR 7 T A T BB

XHEE “HBIE —REEWENE.: KEE—¢ XKEAMER NS
MR R, MNibEiRSEIIEENERU .

HWENERTAEANBRAFMNRBIES + A SR RIERL R L
RETANER, i, | EEWELR, MXIUEMXIE, BRTIHEEAER
FISEBR U E S, RMEX EN#HITR 4. 74, MREFES T EMXIER NS
M, RXUERERAXE XELZRTHASEZEN R AMBEMKIEE, L5
b, AERTERANSREZ RGN\, BE, WEHR, AR, &
RS+ —AFRUN SRS TR

ARG ER TR T A0 S50 R0 208 BT B BT 59 45 4 0] Ak 3 A 1 AL
RAFERPIEE REMRT RS, HEHR.

ESRIEEREIEES EATBRITHERY BRI AN E
SGHINHRIEEEREIEE A
EPRBGTIED, XN TFESEM TEEITNEHNEZERZERE
IR ERGE;
EEFERESREMHXNE L, TRMAmESEE WS A— (b
m, —gmE, TEMaSSEmE SR EMLAESERENEEE, XEW
SEBAFERSERIEHGEK) ;

—1E AR MSK 64 ZUREFREE MM - 56 ZUEE RS, BEFPKER KA
HRORIS T s WELRYL, — A B TRE . SN M, bkEE
MBEERGFERERER, FeHAR A NTUE RS ARE.

EMS -92 B RAMTHER: SIER TR EKY T U H TR
&, BLHRRITEEAER, “SiRMa%ET MIIA, EEHRD Ik
RF PR KPR, TR T —FRE AR MBS AR K 5 H AR
SRR (FR) #TRETEN TR, UENIIER, RARERNTY
A SCEFYISE, BQURBRRR A, X—FHEadkERE EMS FlES
HIBLES, BERETERTREITWERY AN RE ER TR ERY
HAABGE—ER P —F BT AR, N—ITERMBHER, EMS-92 5l
BRERRANFTEL R, LHABREEA— LR ARRTE, HEK
RWEFLZHNEM GRS RERLEFERHEE, LIFE AU 20 st
EMS - 92 ZUE R E MR AN =4, WiFHmARNETER “EBIER"

— 5 —




