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Development of seismic wave selection system based on target spectrum matching method
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Abstract: With the rapid development of structural calculation and analysis technology, dynamic time history anaysisis
more and more widely used in structural seismic design. The development of a wave selection system that can quickly
provide seismic waves that meet the requirements of the code has greater application value. Based on target spectrum
matching method, the seismic wave selection system GM SS was devel oped according to the “Code for Seismic Design of
Buildings (GB50011-2010)". The overall design framework of GMSS is introduced, with emphasis on the design of the
ground motion database module and the two target spectrum matching schemes provided by the software: discrete period
point matching method and period range matching method. A super high-rise example was used to verify the seismic
waves selected by GMSS. The results show that the discrete period point matching method focuses on controlling the
response spectrum error of a specific period point, and the period range matching method focuses on controlling the
shape matching degree of the seismic wave response spectrum and the target spectrum within the specified period range,
the wave selection results of the two schemes can meet the requirements of the code. The GM SS wave selection system
has a higher operating efficiency and can be further applied to the research and engineering practice.

Keywords: dynamic time history analysis; seismic wave; wave selection system; target spectrum; spectrum matching

0 MR

GEA RO RE B)) 7 IR 2 B 2 T AR 6 A Hb RE I AR
W N R v, BHAfCg S N T &M
R L PUEERE VAL o [ AN SR 3 1
= B0 DT FR 43 A D5 VAR N ROV 43 B 7 32 1) 2
w2l HhmE (R ERITEIE)
(GB50011-2010) (fIFRHTM)MES 5.1.2 455 = 3%
FGE : X TR A AR B . FH SR A R
5.1.2-1 i 5] v FE YO BBl 16y v S R 500, R FH )RR 40

PRkt iT 2@ F RN R . B AT LS
(O T T SVAITNER S E A A= B
52 GE RIS T IX M AT e 4 M B0 R T AR T
il B SR SR P Bl 7 I R A AT 7 VR 3
By J3 IS R 43 AT 0 250 N b D BN R, B
Y5 1) 0% DS SR IS T 5 M B g I R T L
I R SR b U P 0 R e L R K R R P
M8 -

1500 72 2 BT o 7 AT LA B Bl i U A M RE B

* o [ B Y R LR R R B PR A F R R BRI E (GSKJ2-T11-2019).
B—EE: EFR, By, TEN, EEANFERGEWSEEEEMNEIT SR, Emal: jidong_cui@163.com.



886 ® R

g4 M

2022 4F

WHE RS, SCRFFAF IR A R . SCHR[4]
KA MATLAB #fF, R CEFPUE BRI
(GB50011-2010)) MIZ3K, 4l T SGMS i &
Gr, IR R GUE S RSB  A (T T
Tav Tge 3Tgs 5Ty K To+dt) HuFE I & b1 5 R
SN R ZE HEAT 0% . SCHR[B] 3 T 38 [ KT
HFE TR0 9T o0 (PEER) H2 AL ) 58 7% #h 11 35 5 %
5 PE PGMD, #4 (Hi) MrEsk, K Access
AL RN BARE, SR VC++IT R T Hi B ik
WRG SWS, ot R Ik e B RE DTS 5 R A
COUMBLRER]” V. R, HBTOC T Hh AR Bk
BRI R A KRR IE L b, MR Rt
WIFRIMET A X FH R E R Tk, WE Y
22T THEREM, K4 R A H AR,
Rk £ M 5 H AR %A B AF UL s R, %
KEMETEN, #EME, BS53UTE kit
Hyust &6 5%, FILB AR SGE TR ERAH.

ARICHET B AR BIEVCALYE, R SQLite
g o7 Hh RE B0 B e, I T e R R gm FR AR S
CH.NET % 7 Hb7E 3 i % £ 4t GMSS ( Ground
Motion Selection System). X} GMSS [ & A& 51t
MEZLHEAT A 21, 35 6 19 1A Hh 7B 3 B4 A B 1) 1%
TH AR AR BE B P R H bR UL 7 R B U
RLVC R R A BAYE B VT AL v, A% 8 ik HL A ik 9%
SE X GMSS 38 F 1 4T 36 AIE
1 GMSS#&#E ARG

GMSS 4t % H 5 MM AL, AFEHE
BRI BRI E L i Es S5,
R A RS K. KRG AR
it HEE I E 1R

1 GMSS R4tk 45 /i HE

1.1 MR BHEIEE

HHE LI I AR G50 U AT K R I R AR M AR A
B RN, PRI 0 2 S A e R R A U )
B, HETVE 2 B AL T R o i A
13 B RSP 1 R TAE A 5T 0 ) PGMD (PEER
Ground Motion Database). H A #] K-NET #l

KiK-NET. By A1 41 ISESD 45124, Horp,
PGMD %45 22 /2 1 5 1 e B M FIAR SR AE 1)
TRV FE 2 — BT Er SE B b R B i 5% 1) SR 3
3182 4, iR 7 160 MEESE R, BTG
Fl(RRELR)ME T 4.2~79 9. GMSS #4iLL
PGMD N## ¥R, WA T PGMD ) 3000 £
=B id sk, Bl 9000 £ 4 HifZyk, Xt
PGMD [t By #E4T 7 IR ALHE, ARG K&
(B A% L e, MO RR I R BLRE T S, B
# 2y SQLite &% 3 1 i P £ HE B GML. GML %
I ZE A5 P A%, tbl_Record INFO % tbl_Record,
WK 2 fis. Hd# thl_Record INFO id sk i =
BER, BB EZATE, 20lhFS. id
S, B, Biid, B, WENH. B
PR, BIY)URIE . &5, thl Record 2140 3% i E U
e gm S SCHF48 . NI BRI . RAE s 2L
B 1) [ K o P 0 Sl B R Bt 7 9 e v 13 25
% . bl_Record INFO % X thl_Record 3 2 [&] )l
I I R R D SR g S AT O . K LR IS B
A TBCRI AR P 0 AS J2 A7 TR 35 38 SCAR ST B
FT, PEE AN R . BT A R AR R
R A T R R

2 GML #iE#

1.2 BirRRHE

A SN 1% A 3 B S B M 72 30 s DG i
122 I N . H bs S %38 B S v
IR ORI . BRI MR
B 2 K e SCHED, R P AT LR B ST T S
BT 3 PR B (B FU R L MR AT i3
MBSy 4. PR LS8, RV AT P s SO R )
FRTE S BERE o A, R IR IR A N (K S N T
B, RA B SRR A E R
R
1.3 R IL S 77 i

E A i A2 2 AT I R R B bRk, Rk
SN 55 E AR UC A AT (e RE . Xk, FRE
TG AR A SR, A 3 B ) 2 4 H R O 1
349 Hb 7 B 0 2R 400 i £ 5 R B N AR G R
EARTE, BT SR b I 0T 3 N i 2k
Wbt S it il 28 M B, 7F 35 R 3 B A (A
ZABIL 20%. GMSS XA [ M5 H Fx i 1) g



52 WP 1 ® oM

g5 887

T M AR B 77 25 s PN 8 8 I S8 8 15
AR AIICRIAREE, E,o %t (1) i,

;w(ﬂ){ln[%”g(ﬂ)]—In[s;e“(Ti)]}z

Eus ;;“«ﬂ) D
A TOABURE | MRS w(T) N8 i A
JE 3 R R B, A 3] BB R B N TE 5
STO(T) A E bR OB s SI%(T, ) A B S i
Ens /N, AR B 72 0 1) SN2 15 5 H AR N 1
VLHCHRGT, FET Eyg BRI T A 1 72 SCHEAT HE
F, BIRIERAS 5 H bp SN 1% DL E e 4 A H 2 8

455 KRR SERhR I H fiE sk, GMSS 14
TR BRI ST Eyg FEP IR S TT %6 B HUA
) RV % K 9 Rl VL RS i

EEUE A LRV, BRI AT, G
WA EE W A, GMSS FFRZ 15 E
8 MEWI D BEAT Eyg tHEL, RN B5E Fi 3 A0
R W N T 5 H bR AR R 2 SRR, MR
PRI SE T A L b, R B N 5 H AR X
JOL B AR R Z2 28/ T8 R Z BRI, %3t
RMAZE By 7. Hh N5 B brik i
XPiRZEE A (2) iHE.

Eg = ABS[S;HQ(TJ)_S?C(TJJ (2)
Saag(Ti)

K FH B ORI RS VR N, 72 45 4 3 2
mbs OB E AR SRR AR R 2 IR AR, I8
B E Y 20%, Xof T H AR Y A AT 2 RTE K

JE SIS DG C %, A4 o) 1 7 gk e B2 1 5 H
S LB AN R 2, B B 2 A A JISE BT
Tia], T JAIAE R 0.025 X & A BATE [T, Tiva
HATEE, KBE2ARMA (T, T+0.02,
Ti+2x0.02s, -+, Tiw), RJEILEPTA L
B R, 4230 (D tHE R B By HFXT IR
BHATHEF

T HC ) ) I P 92 0 B R 300 e e R D
L 5 H AR R ZE AT P, O E T X AR
R WAT R, I T R E S SRR N
LV B 0 1 B 4 e N A 4R 58 J I A AR
T 2T 8 R 22 K o ] 30 R DG vk A X b 7
R AR JE Y R S S R 2 R B BR AR, T A G HY
BOK T JUIE Bl B b 2 U S S 1 5 R i Y 3 T
72 By » BETT 4K 3 752 3h s 2 vh 45 7 i 913E

P S R 5 BRTEEAR B B 4 1 H R K
1.4 HREEE

(Fy M5 5.1.2 g T IR B B T AR
T B IR ) R R, BRI 1 R

R 1 WS T AT MR B R AR O B K AE (em/S)

Hb 7% 5% 6 )% 78 8 i 9
Z B E 18 35(55) 70(110) 140
FIBHM T 125 220(310) | 400(510) 620

S NEUE B TR AL FE Ny 0.15g F1
0.30g M HLIX .

DRIt R 4 TR 9 3 47 b R gt A U S 5
PR 1 75 52 R B I B, AR 1 3RAS e I Hh R
B VS AT N T, 4 127 Ve A 3k 58 0t 7 R 3 A7
Mg, R S b R R RN (D), TR
HiRE Y I S E AR 3T % Eyyg o
1.5 GMSS &K

45 GMSS KRG MR R EE, WK 3 FiR.

Kl 3 GMSS &kt R

1.6 GMSS St ¥ it

GMSS % 4t X J i A X & 1 JF K ik F
C#.NET #EAT g, Frontn 4 s, N—A T
XHEHER N IR, S fal i . GMSS R 45t 1
FEAE 6 M HARE. KMIEULAC S
B SRR LG WAL SR R, P
RB IR . H ARG DO T e SO R Bk
P VLT K 225 e N ik o fe 7 v DL IS 24 X H
TN NS HARG UL I H S5, Ak
ek a6 P A 91 T DG P vk 3 2 30k Y 2 0 390 s UL i
o OB DXIEOR T R 32 R U 0 S
fH 2 S JFL 5 R e N 1 A T T O R AR R R



888 JE

2022 4F

4 GMSS R4 5t

O AR DX T IR 2 o v R R I P o R
IR 2o “ ok A RR R A 3R 7 XA T s e
rH IR IR R R A4 FR o ) R AR R XA T
WORYIA R R INE S, SRR AR,
MR, B, whia, NS HRSRY T
% Eys %o FIPE “ FARE” KB RN
BEZH” X E S8, v aid “HRREE”
PR R AT 1052 ) a2 , )32 ) b R U o O B )
LR RS B X, AP AT RUERE “ s N 2k
o7 A, Rk b MR RS N B ok i R
WA W CORAFIR IR EE R R, T
126 HCHA) L 52 I8 H D9 STAS ST A
2 GMSS % 4l
2.1 FEmBEERERK

FHEZL -0, b 37 2, FEIDRE
NIP e, 1~3E NG, MR Gy 4.6m, dfE
ERBE9ZE. 19)2. 292, Em6m. HEHh
N E TR, R G5 R ] o, 2544 L B A 183.4m,
SR BRI K U S 5 B .
SO X PR R B2 9 7, K-FHb R R R
REECREN 0.05. iR RIA 112, &itad
NER A, RRES ) Tg 4 0.4s. S5HIIHT 6 J&
N 4.12s, 3.10s. 2.43s. 1.07s. 0.93s. 0.77s.

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

e e e e e e e

K5 B K B ) MR

YEN GMSS & i MR E B, A TiRE (3t
Y T, SRH 7 ZH KR G R AT /N 7 B
FEO AT o FLARELSR Ay b 7B I 4“7 359 Jse I 3t il 28 5
Wit R B e AH b, FE RS (G5MRT =
JAWD B AR ZE A 20%; s FE i fE 4%
FR I Y6 SR B A 35emis?, £ IRAKSF 7 1A L& )
W AR N B 4% IR 10 0.85 ¥, HiE S A U
SR [A] R 5 M AR W) 5~10 1%, A A /N
T 25s. B FE 5 BT 45 SR 7E 25 0 3 5 ) 17 35K
BY 7 BELE IR Y 40 fift S B 1S 1K) 80%~120%2 (1],
P 2% b T U P 5 ) JER T B 9 I AE R B 43 AR O

http:// www.cnki.net



524 WP 1

g5 889

1% 1K) 65%~135% [f] .
22 B‘EHE

TR L, BHAMAILES: EREHE 4
B JE A (4.12s. 3.10s. 2.43s. 1.07s) it 877
7 Eyg » SLHHET =P BB AU E H 1.0, 26 4 B )
HWRUE HY 0.5, [F] B & 1 £ Hh 72 9 e B 3t 5 B3 S
Il [ A X R 22 BRAE HCA 20%.

FE 2, FMATEEICEE: 8 & N g LR
[ 8 BAYE R, fE A b R U S B 5 E bR
ZeBRAE o A B 7 A R E LT R T 2
Ews» 7034[2, 4.5]/%[0.3, 2], AHN KIHLE &
I N[, 1]1/%[0.5, 0.5]. Hr & —AJE s
Bl J6R 25 45 A0 ) 2 LR A, 5 S i B9 e 25 H
PRl - & B S 51 B m AR AL 4, B — N A
0 A E R BN 1.0, 25 AN A HAVE AR R 8
HY 0.5, %2315 B A SCRR[12] H 1 i 008 B 4%
) 1 Y R o
23 HEFHEER

Y575 & LI 7 3 19 5 8 HWAO48-N,
TCUO038-N, CHYO078-N, H-NIL360, LGP000,
ISD014, LCN260. %77 % 2 L 7 AP 19w 5
5 NIL360, psl1066, CHY032-E, TCUO75-N,
22T04090, TCUOG0-E, 12630090. W J7 5 ik B
1) 1 52 38 S B 2 SR an P 6 s, E B A
R R NTE S H bR NS AR ZE R 2 B
I~ PR PR L IR EY 77 5 CQC Y 3%
Eb iz 3 fion

(8) 7% 1 BRI AR 0k S B 45 R

(b) 7% 2 i B 3t 5= bl S 87 1 45
K6 Rz s i

K2 FERPRMBHERPIEHHENREE (%)
TR | HER T1 T2 T3 T4 T5 T6

HWAO048-N | 7.10 | 13.56 | 2.60 | 7.90 | 8.48 | 17.61

TCUO38-N | 5.18 | 1.81 | 3.32 | 13.46 | 5.35 | 16.40

CHYO78-N | 13.84 | 9.85 | 13.01 | 4.96 | 11.61 | 15.70

) H-NIL360 |20.00| 3.96 | 4.73 | 8.07 | 7.41 | 11.15
TE1

LGP0OOO 20.00 | 1.32 | 9.75 | 4.37 | 8.72 | 56.34

1SD014 5.49 | 16.01| 3.52 |10.34 | 12.94 | 41.44

LCN260 518 | 8.59 | 17.99 | 19.60 | 48.32 | 23.19
S 354 | 622 | 311 | 0.54 | 6.97 | 6.45

NIL360 1954 | 495 | 3.89 | 885 | 7.01 |10.51
ps11066 1.89 | 2249 | 1.05 | 6.59 | 9.75 | 15.30
CHYO032-E | 26.55 | 14.05 | 24.02 | 11.88 | 18.70 | 6.30
S 2 TCUO75-N | 9.01 | 16.85| 8.99 | 16.81 | 8.33 | 30.74
22T04090 |12.54 | 23.59|23.21| 9.89 |13.64 | 22.28
TCUO60-E | 5.27 | 20.87 | 7.30 | 64.61| 555 | 1.72
12630090 9.94 | 21.26 | 13.88 | 2.89 | 20.76 | 32.56

TR 6.69 | 553 | 5.23 [12.08 | 6.03 | 5.46

TE 22PN OS 5R 22 118 20 R R ) S L S b s
WA Rz, &R (2) W

K3 EENERA

Sy 3¢ Ny FJEFT /1 (kN) 5 cqQc (%)
X [A] Y 4] XE | Y[#
CcQC 15173 17335 - -
HWAO048-N | 15620 15319 102 88
TCU038-N 14000 20699 92 119
CHYO078-N | 14899 15394 98 88
Ji% 1| H-NIL360 14499 21419 95 123
LGP000 13385 17971 88 103
1SD014 18375 19996 121 115
LCN260 14849 15053 97 86
FHIE 15089 17979 99 103
CcQC 15173 17335 - -
NIL360 14561 21603 95 124
ps11066 16587 15933 109 91
CHYO032-E | 13113 14502 86 83
% 2| TCUO75-N 16893 18457 11 106
22T04090 12624 21009 83 121
TCU060-E 18319 19573 120 112
12630090 14394 16462 94 94
PME 15213 18220 100 105

ZERVTI, Trs 1 KT 2 U R
1 253 55 RS T A 3 B I R iR E AN KT
20%, £ E R A BT R 1R RN HE R T TN,
R BT S H b R, AR A A
Z A NG, 7R 2 HR P S B s
WIS PIATT R RBAE N G54 3207 1 Y



890 JE

ok

=B

) 2022 4

S35 R BT 775 IR AL o il IOV BT g 2 b
FZIT 100%, B 4% 15 U 1 45 74 S IR BY ) 5 iR B4 4y
fift S N BT 2 EEAE 80%~135% 1] . Ak
b, PRI T G 85T SR AT R AT SR I
W, B H A UG T 2 ) EE T o) B A A A
SRR 22, R B PR DG B 2 0 1 4 ) 7R FE e
JEIAYE Bl N e R 5 E BRIS TR AR W) & R R .

Gt — B MR R B, 244 i R 3
%, HiRZERERE R/, BRI S VT AL
I P S5 RAF RO A, TTREIEAS H G A2 2%
(b R o B 9 R D C ¥ F T AN St b 7 O LA
JE S S50 B B R 2 W B R AE, T SRR
BN 2 R e A VG LN R RS S E bRk IR
W& e G O R I, DAL AT AT BN i 24 R B s I
HRE 2R HH B RE Y
3 &

ASCETF HARREILHELE, FIH CHNET K
TR PUR MG BRI R R PR IE I R4 GMSS,
It — AR B DRk AT T E. W DAfS
WIN EELE R

(1) Rt 72 ik S H S 57 s E kg X (i
SQLite) £ B T s F 7 o) 1 7 98 25 A 3L IR 350K

(2) GMSS #& At i) 25 Hi & 1 55 VT vk & & 4
JO VTG, , Y RERA I /& FTE 225K 1 1 7= U
2 HCRE B UG PE V5 0 B T 4% ) . S R O S
AR SR, 8% 07 RIE 2 & Hh 7R B
i, T N Bl A 4% e NS A F S R B
AR 2 6 8 PR Z BEoR o JA B3 R DE JC V2 A X
B R B SRR e R R S bR T R 22 AT R
i, E S = B A 4R R VG A
5 B BRI T AR G S i R B, AT
JnEH .

Z % X W

[1] ZEHHEEITMIE: GB50011-2010[S]. dbai: drE i
Tk Rt 2010.

(2

(3]

(4]

(9]

(6]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(19]

Minimum design loads for buildings and other structures:
ASCE/SEI7-16[S]. Reston, VA: American Society of
Civil Engineers/Structural Engineering Institute, 2016.
WIEZE, ERfid, BHAM, 55 —MSCRE A sk
Mo B R R e[, THSEHLEE IS AR, 2011, 48(S):
435-440.

SRR, MR SC. FE T o [ 9 1 0 R i s B L RIT R
[J]. EH4EH), 2020, 50(S1): 508-512.

HAWERK, YL 9. FET PGMD %d i Hh s i ik i &
SRR, 5 HRE TR, 2016, 32(3): 120-124.
EORN, s as, AEE, S HAREE SRR 7200
EER BRI A (], MR AR S TAERS), 2018,
38(4): 21-28.

N, UPALAR, ZiEE, SR KRG R R R R N R
Mriv b AR, AR TAE 4k, 2016, 49(6): 46-50.
TRBL, EARF, BRET, & FEEBRELR W R
ST INBCR 3R I 794 EAR TRE2E4R, 2019, 52(9):
53-68, 99.

KATSANOS E |, SEXTOS A G, MANOLIS G D.
Selection of earthquake ground motion records: a
state-of-the-art review from a structural engi-neering
perspective[J]. Soil Dynamics and Earthquake
Engineering, 2010, 30(4): 157-69.

KALKAN E, CHOPRA A K. Practical guidelines to
select and scal e earthquake records for nonlinear response
history analysis of structureR]. Berkeley, U. S.:
Earthquake Engineering Research Institute, 2010.

i, R, . S5 R O AR N H R U 1 1%
FEEEHIFRAR]. LA TRE %4, 2000, 33(6): 33-37.
Pacific Earthquake Engineering Research Center. PEER
Ground Motion Database [DB]. https://ngawest2.berkeley.
edu/, 2021.

European Commission. European Strong Motion
Database[ DB]. http://www.isesd.hi.is//ESD_L ocal/frameset.
htm, 2021.

Strong-motion seismograph networks (K-NET, KiK-net)
[EB/OLY]. http://www.kik.bosai.go.jp.

FEARTE, KB, BRET A, B kR AR
XEAL R T ZE R[] R TRRS TRERS,
2020, 40(2): 45-55.



