FREAF 2L &*f#fﬁﬂ‘ RiLat 3715 (3/3)—4h
%#-i‘éf##f"ﬁ"ﬁ% WRMRE LTS

REIERF T LR RS
vOER R I E 127

(AF2PpF22% HHEFET LR 2 A& MBI L)






(#1328 GRB $h% © 11115G0002 )

L3 it g2 1‘#@‘% L5004
L8 E R g

e
-’“::
el
bt
-Eul-
FF—*
§?

oo ofe ¢ EREIILEL] Y L NI & 120

FopoE op AL R A mLeRy g

P Rt U e E e g RS

ﬂ

¢ERRE I E 127

(FELPFE2H HEFL L ELL 7 R A ABHLL)






P&

B A ettt ettt s et ettt n et I
e T e bbbt VII
B 2K ettt n e e s sttt n e XI
BB B XXI
N 0 1] 5 Tt XXIV
$13 B ettt 1
518 D e OO 1
528 FIF B HET 3 3 s 3
538 LA BRAI AP e 4
52% %ﬂi%&éﬁ?& ........................................................................................ 7
518 LR RoR o B SR 7
¥2¥ RCH I BR AV TLBLFT (s 11
53 RCHBEXZHBABITEZRERITL e, 18

¥ 4% YT RCERAF L EHMBEBRITFCHEBRTL o, 22

¥ 5 & BEBEENBELVT P L FE 24

5 6 & R LTBL TR e 29
FTH GHEENVIDBARITELEEBIRITL 31

¥ 8% BREEARTLLRREEEFITL o 33
594 RCHEENFEXTBBERBLIL oo, 37
510 & RCHENFEVIBBARBLABRENFTL o 39
¥3% BHAMIREI BV T BB TR e 43
$1& L LSOO U U TR 43

¥ 28 BEAE LB e 45
320 B R et 45

322 PR b e 45

323 HEBEE oo 46

324 BBIEERE s 48



R L B R R OB  EE E e B A SRR v F B R

% 3 & BERHAF 1T ettt 50
330 BB I E I e 50
332 T RATE T et 53
3.33 FE B b BB T s 56

334 BEHEFEEE e 59
¥48 FEFLZEER oo 60
340 BB e 60
342 REEI FURIBZE oo 61
343 BB SR T BEEE o 63
558 R 2 OO 64
350 BERIRE] e 64
352 BBRIEE e 66
353 BB oo 74
¥ 6 & FRPERE s 75
360 BERIRE] e 75

362 BB E e 78
57 BRI A 5 o 91
370 U ZRBEEE S E e 91
372 B EE e 93
373 U B IR e 93
374 BB e 95
375 BB e 99
376 BB A I B E e 104
¥ 8 & P B e 108

$4% X
1% B B R et 109
S T Y 109

F T T s 3 112

§ 28 FERAELIE e 114

<hd
©r
~
@)
03
E-4
B
(\z.
5
e
3
b
T+
<0
%
&
ﬁn\)
ht!
oY
—
=
&



IR oo 114
e Y ﬁ',!r: .................................................................................... 115
IR E BB e 115
BRI RIEFIR s 117
FLEFFE S5 oot 119
BERILE oo 120
B B e e 123
CFIR ZE M .oooooocoeeeeeeeeeceee e 123
CF2R ZE R oot 128
CF3R ZE M ..o 132
B B i B 3 s 137
BB 2 e 137
F OB E T B s 137
e e = SO OS 147
B2 e 147
B TR D s 147
BRI BIEPF 148
BEBEEE v 152
B AT B T e 155
TR TS 2 HEEI IR 166
BB T 72 WY B 175
P e 176
BHIRELVIRHREEREF CFHRRD] 177
BB e 177
BRI L 35 e 178
BT e 179
E=E i R 180
FERAE TEHEAD oo 188
BHBEEEPBE s 188



’?wié 2%

5.3.2
5.3.3
5.34
5.3.5
%44
5.4.1
54.2
54.3
5.4.4
5.4.5
5.4.6
5.4.7
5.4.8
%54
5.5.1
5.5.2
5.5.3
5.5.4
5.5.5
5.5.6
%63
$ 18
$2 &
6.2.1
6.2.2
6.2.3
%38
6.3.1
6.3.2

S R TR GRS R R H A RS VT AR

TRBEIEZE s 189
TR E s 191
BEGEE B 192
BB BER s 194
U B B ERAB] s 196
FERIERPLE oo s 196
L o LN 198
BE KR35 o 200
B T 2R 3 i 203
B R B B R T oo 204
GHEFHREHTHBECIE o, 207
B BRI AR oot 212
FEH IE FE T s 214
o SR ERARD] 215
FERIERIIL R oo 215
EBRRBE AR BHIRIRD 5 218
R L I S 220
B BRI T oo 222
B BRI AR oo 228
FEH IE FE T s 231
BHTRERREF I s 232
B0 i 232
U B BB R T e 233
U Z R BRIEAR oo 233
WHTREVTZEREFES 238
BHFHREVTBLZRHRBY s 243
AXTHHERRELRE SRBAHBF 244
AVTHERRELZERY RAETRFIH RALRE 244
AVTHERRENED RRRL FIBY 251

1Y%



633 AVIBHRHRENEFBRATLEHES s 255

6.3.4 %k?ﬁfﬁ_?ﬁé&’* FEF RIS ZF IR 262

¥ 4 & BBERHRERE SFHREF s 267
6.4.1 v g fgaﬁﬂf#-‘?ﬁﬁ@ BR RABGEHF BALR 267

6.4.2 BAERREN LD R A MBY 274

6.4.3 v fg,@n;?se&* AR BRATZRBETS s 278

644  NFEMERRENERS CRRBIFTHN 285

558 BHARERF SFHEFZ VR 290
6.5.1 ANZALTUMERHRET Lo RRHRL JABULE 290

652 AVIAVIRARERHRENELPRRTLEBFSBLE . 291

6.5.3 AVZAVEIUMERRENLEF RRT L HERF BLE .. 294

5 6 & L B e 297
$7% U2 B AR v 299
18 WA SRRV TR IAAL F 299
2% BBHER LT IER IR 301

£ 8% B OO 305
5148 BB et 305
28 IEBR oo 307

e 42 USRS 309
B0 ..o eveoeeee st 319
- - AR FEF A ERLA 319
s B XRFFERFEEA LA 324
ez FZ AR FEFBHEERLA 328
T B A F AR L R s 334
T HF P B AR L R e 337
8 B R B AR R R e 342



'L’?fgéiﬁ;ﬁ% 1 it 2 e
; 5 5 b AT 2 (3/3) bl Hik PR, U
A RN RGO R R AL R RGN RAI VT B MR RAY

VI



o A R o LT A R L LB D L A L oA L A " A S TR A o o " B o

1-1 B SRARRE Bl 2
12 1 T2 BT H B B oottt 5
3-1 BRAR HRFLI BHEIEBRVRE 43
RIS 3 3 OO 45
3.3 LR B oo 47
34 HHEEERBCE Jh35 R oo, 60
3-5 RS 28 TFURIEBR R oo 61
3-6 WS RP LK LRI PUBBHREF o 62
3-7 G55 W BEER R I e 63
3-8 R A ERIEBEERBIRZ IR 69
3-9 100°C BB BB coovoveeeeeeeeeeeeeeseeeee et es st ss st 73
3-10 A X T ERER BIBRIL e 79
3-11 Bt RIB TR PE Bt 89
312 F BB B FY BB 89
3-13 - B BEFRR RCELYT 2 P B REA 90
3-14 Eurocode2 [137) Z 4B 52 58 B AT Z oo 92
3-15 BRI B oo e 93
3-16 X AR I oo 94
3-17 FS BB BRI e 97
3-18 Concrete01 34+ Lﬁ?] D S <R 97
3-19 4 33 HHE * BB 98
320 AU ZEEEETH BB oo 103
321 S S FMB L BIEIET R s 103
3-22 BEAFEREHRE X RIF BB IR e 107
4-1RCHAEFFHIE Y s 110
4-2 B ERBRECE 235 2 oo 112
4-3CFIR @ 5% 52! XTRACT f AR LA FFTEWIRE oo, 141

VI



U R B R G GO R %R SRS L 2 AR

Lo R A A LB A A O oI L o A L L A A S A AR o o B S O A o

4-4CF2R 9 5% 52 XTRACT f R FHEAFTE IV RE e 142
4-5CF3R 9 5% E2 XTRACT § Z R FLAFFEYRE e, 143
4-6 CFIR @ 5 5.2 TEASPA B & H A5 B A oo 144
4-7TCF2R R % 2 TEASPA B & FRFLLITEV RA v, 145
4-8CF3R ¥ 5% 5% TEASPA i3 & ¥ 4A S 5B W R FE oo 146
49 U FBEAZBIIEB T oo s 153
4-10 X F BB R FIE BB TR o 153
4-11 X ZREHAZBHEAEB D s 153
412 Y FHBEMA R IH Z HHTH o 153
4-13 BARBEAZHREEB T s 154
4-14 SHEHMAREH Z HR TR o, 154
415 2T H VT S BABZ B ASER e 161
4-16 TH XTI  BRBZE A BB s 161
4-17 X Z3H s LTS BRABZAERE BH oo, 162
4-18 #H4E R L EE A B A(YTH/LTI)Z B, 162
4-19 HAcERALHBE A S ERMBRB/NTH)Z B o 162
420 Y ZH S LTS BREBLZEBE B 163
421 HEBAEHEAEB(V TR/ T )2 B o, 163
4-22 HBELEREE A EBBRB/YT H)Z B 163
4-23 L Z1ERE I FURE B (KSICM2) ..o 169
424 RACHPRA R BB FER 12955 B0l %6 R (kgflom?) 170
425 mFE R A2 VYT ERED FURE R (KGIEmM?). oo, 170
4-26 3mm ~ 6mm ~ 8mm 4% 4% ¢ B CFIR 2 B4R oo, 170
4-273mm ~ 6mm ~ 8mm 4% & F CF2R 2 HEITH .o 170
4-28 3mm ~ 6mm ~ 8mm 4% & F CF3R 2 HEITH .o 171
4-29 CFIR 3mm ~ 6mm ~ 8mm 2_ 4 %S B % B4 B4 oo, 172
4-30 CF2R 3mm ~ 6mm ~ 8mm 2 #4S R % B B4 172
4-31 CF3R _3mm ~ 6mm ~ 8mm 2_ %S B % B4 B4 oo, 172
5-1 HERBRESTR T HRZ BB 179

VIII



Lo AR S TR o LB S A o A I o B S B <A S B A AR A R A o A s A " o

52 MHERHRETR Y HHEL L FEF (%) 179
S3BETREZHEBEG ©F R s 181
5-4 SFC-TI & H BRI & oo 191
5-5 SFC-T1 4341 1 B B A A oo 191
56 FRE 5 2k AT oo 219
57 $Rb SRR BEY RASFOER B RE s 230
6-1 A3 5 K BRI E et 234
6-2 HRHENTRS FHRBBIEEE 236
6-3 AVETHETREZERY RAAFHF RAZ PGALE 246
6-4 AXTHYERKRELERP RRAZP RRRA B 246
65 A X THERKE LD RRHRL P AFFAIYBUSE 252
66 AXTHMETRENEG R HL B EILAVBUE: 252
67 AVEIHMETRENEF RRATY T2 R L ARF RS BERVR 256
6-8 AVIBMHFRENEF RATE? TLRFBACBART B LR

69 VEIUMETRELEIRY RAETFHIS RRZ PGALR 268
6-10 ¥ T MR HERRIFIF BRZF BRRA B 269
6-11 VERBERHFEN L RTRLZPp BRRFEFIRUSE 274
6-12 ¥ ZRMHERRENE FRHFL B EEAVBUE: 275
6-13 YT AMBRRENES BUIET T2 R APRFR ARV R 279
6-14 YT URAHRHENEF RATEr TLHFE A CHEEF B &0 R ..279
6-15 AV T A VT UMHTHRELf RFPBYULEFLE 290
6-16 AXYZAVTILUHBERRELREIEAVBEUEFLR 291
6-17 A YT A LVIRMHERHFELHFER L EBLE 292
6-18 AVET AV LUAHEIRELRFASEB LR 292
6-19 A vFE VI UMETRELRFR A NERLE s 294
620 A YT AL RMERHREL BRI BELE 295

IX



)
B F

it 2.
LS

£ 4
R

i 55 R

% B Y

5

76\

i3 42
iz

-4

3)-

=12 (3

w3
e

- %

it
BEAp
4

-}\r =4



H ¥ 3 3 ¥ ¥ F ¥ 3 ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ F F ¥ ¥ I FH F F F§ F

L1 5 B AR 4
R N1 0 46
3-2 A S FRE FEM e 47
3-3 A I 3 o B bt 48
3-4 K FIBIE B oo 49
3e8 BB 3R BT 51
3-6 CI~C3 F B35 F B e 51
3-7C4~ C5~ SI~S3HBE-E 2 e 52
3-8 T A BAH oo e 53
3-0 T A S IR e 53
310 T R BRI 2 e 54
I T RBBH R F 54
3412 THABRBIBBIBIERIEERE oo 55
IR T et I 56
3-14 b B S IRE e 56
3-15 b BB T e 57
3-16 {122 + A # ¥ af: (2 0= T 57
3417 4B P RARFEI B R BB IR IBR o 58
3-18 ZEEE R L BB oo 59
3-19 FH L WAL 28 TFURBAE T AW oo 62
3-20 CNS 12514-1 2. 2 /[ BEE B @ B oo 64
321 BN FE B oo 65
3-22 ViR EEA R B B IR s 66
3-23 F35 3EM S U8 2h B oo 67
3-24 F70 3R E X 18 P B oo 68
325 K TR A TR B 70
326 (38 3-D)Z BT HET DI oo 71



NERERAL L SRR TECA) -G R EE R A SRR AT B LA RALRTY

¥ ¥ ¥ 3 ¥ ¥ ¥ ¥ ¥ 3 ¥ F ¥ ¥ ¥ I ¥ F F ¥ ¥ I F FH F F F F F

3-27 ¥id REABEEWIEA oo 72
328 X B BB BB IB I oo 74
329 F BPERRELBAB oo 75
330 F B ERRBELIPAB oo 76
331 FRPERBR AP o 76
3-32 BB BRI AIFEE o 77
333 FRPERRTFEERT oo 78
3-34NDI g1 35 B A SR B oo 79
3-35 N335 B RHBF I Bl s 80
3-36 N35 2RI B BLIR ?h Bt 80
3-37N35 ZERB A BT B oottt 81
3-38 NT70 3EEEF IR Bl 82
3-39NTO ZERE B B IR P BB 82
3-40 NT70 ZE BB ZI BB B oottt 83
3-41 F35 3 MBI Bl oo s 84
342 F3S M BPER RSB 84
343 F35 23U BB B oot 85
3-44 F70 33 RHB I Bl oo s 86
3-45FT0 30 F B E R B s 86
R R I . RO 87
3-47 EFE B & BAHIL F e 88
3-48 Eurocode2 [137] 2 1/4 % 2 2 hr 2 %76 LR AW ..o, 92
3-49 Eurocode 2 X 3 2hr -8 %5 R EABEEHT o, 94
3-50 Concrete01 43+ 2 HL 2 A2 [140] .o 96
3-51 SRR HEBAT R R 96
3-52 A S5 H T oot 98
3-53 0penSees B 77 R Bl cocovoveeeeceeeeeeee ettt 99
3-54 OPenSees B BT B ...oooiiiiiiii e a e 100
B-55 MCFT B B...ooooocioeiecececeeeeeeeeeeeeeee ettt en st 101



¥ ¥ ¥ 3 ¥ ¥ ¥ ¥ ¥ 3 ¥ F ¥ ¥ ¥ I ¥ F F ¥ ¥ I F FH F F F F F

3-56 Model & Model-Actual T 2. 4Ed F A 47 oo 103
357 AV TR E R MAITEE oo 105
3-58 X DRI B AT E s 106
4-1 FERE TV AT oo 110
4-2 FERHRIAL I oottt 111
4-3 FE BTG Bl 111
44 BACHRERIHEZ S BB 112
B8 A 3B ettt ettt 113
4-6 FEZRHIE BB B oo 114
AT HE R B 115
4-8 I VB B e 116
429 BHAE BRI R D e 116
4-10 8 TE 3R I TR I o 117
411 B BATHRIRRI B o 118
4-12 B A TBFT e 118
4-13 FF B Z H IR oo 119
4-14 F5 Bt 2 B I oo 119
4-15 F 4 b2 F BPERHRBMAEEF AW o, 120
4-16 FEBRFCE T ALB .ot 121
4-17 EBEFEE BIAL T oo 121
4-18 ZEBR A BEARI oo 122
4-19 CFIR B B2 & B8 oot 124
4-20 CFIR R 3 B (1) see e 125
4-21 CFIR ZERE B 35 B (2) oottt 126
4-22 CFIR ZERE B 35 B (3) ittt 127
4-23CF2R B BIZ & BB oo 128
4-24 CF2R ZERE B 33 B (1) 129
4-25 CF2R R ) 25 JB (2)mvvveeeeeeeeeeeeeeeeee e ee s 130
4-26 CF2R ZERH B 33 B (3)riiroieeeeeeeeee ettt 131



NERERAL L SRR TECA) -G R EE R A SRR AT B LA RALRTY

¥ ¥ ¥ 3 ¥ ¥ ¥ ¥ ¥ 3 ¥ F ¥ ¥ ¥ I ¥ F F ¥ ¥ I F FH F F F F F

4-27 CF3R B BR & BAB oo 133
4-28 CF3R ZEAE B 3 B (1) ettt 134
4-29 CF3R FEAEZ) B JB (2)riviveeeeeeeeeeeee e en sttt 135
4-30 CF3R ZEREZI AT B (3 ioiiieieeeeeeeeeeeeeeee e ee e 136
4-31 = BIERZ & BRE VB oo 138
4-32 = BB R BRI B 139
4-33CF1 A B S BF R B W s 139
4-34 CF2 3FRAH B 15 BAF R BEEC B oo 140
4-35CF3 iR B P18 BF R B Bl oo 140
4-36 CFIR 2 5% % XTRACT § 2 & F AT EH VY B oo 141
4-37CF2R ¥ 5% &2 XTRACT p T A H 415 BV B oo, 142
4-38CF3R 25 2 XTRACT p 25 ¥4 FTEH Y B oo, 143
4-39 CFIR @ 5% 52 TEASPA B it 4845 EHF W Bl 144
4-40 CF2R @ 5% % TEASPA i3 it % 40 45 @5 Bl 145
4-41 CF3R ¥ 5% 27 TEASPA 8 & H 4 45 B3 Bl 146
4-42 = K A4 S1IR GRS H 3 RUARE] ~ FAR s 147
4-43 = B STR B o 148
4-44 CHY063 0.5 X B 4riB BAEBF oo 149
4-45 CHY063 0.5 Y B 4cif BEBF oo 149
4-46 CHY063 0.5 Z @ 3eiB BIEPF oo 150
4-47 X F 3020 L0ad CASE FK F.ooiiiiiiiiiiie e 150
4-48 X F 15 2. L0ad CASE FK T ..oiiiiiiiii e 151
4-49 1348 18 2. L0Ad CASE K T oiiviiveireieieieieeeeee ettt sttt e re e ne e aeneas 151
4-50 X 5 B AT F BW oo 157
4-51 TFL_C1 4t B BB oo 157
4-52 1FL_C2 4t B B oo 158
4-53 1TFL_C3 4t B B oo 158
4-54 TFL_C2 4tiB B W] n e 159
4-55 TFL_C1 A5 BB .evovoeeeceeeeeeeeeeeee e 159



¥ ¥ ¥ 3 ¥ ¥ ¥ ¥ ¥ 3 ¥ F ¥ ¥ ¥ I ¥ F F ¥ ¥ I F FH F F F F F

4-56 TFL_C2 8 BB .ooooeoeeoeeeeeeeeeeeeee et 160
4-57 1FL_C3 285 BBt 160
4-58 TFL_C2 85 BB oot 161
4-59 X FH LTI BRB2ZBERF BHEID e, 162
460 Y Fw s VT BRELZEHBF BFIED 163
4-61 X T #H - L F s~ BRB2 IFL_ CIM3 FAAEFEE . oo, 164
4-62 X T H v ZT S BRIE2 IFL_C2M3 F4EF 2B 164
4-63 k2 L ET A B4R IFL_ C3IM3 H 4B B, 165
4-64 YT S VTS BRBEMAEZER A AER e, 165
4-65 CNF ¥ CFIR § 3 & 7% B2y TEASPA 245 ¢ 28 ..o, 167
4-66 CNF2 2 CF2R 3 5% & 5% B]2? TEASPA 245 & B8 .o, 167
4-67 CNF3 2 CF3R @ 5% :E7F 2 B2 TEASPA 245 & B8 ..o 168
4-68 CF1IR 3mm ~ 6mm ~ 8mm 2_ 2 F7 & 3 ..o 173
4-69 CF2R 3mm > 6mm > 8mm 2_ 4 37 & 3 ..o 173
4-70 CF1IR _3mm ~ 6mm ~ 8mm Z_ A2 378 3 ... 174
4-71 CNF ~ CF1 ~ CFIR ~ CF1R-350 2_ 2 45 & 2 .o..ooooooooooeeeeee oo 174
51 REABHERREPEAFEA LT oo 178
52 MHRHRETF L R oo 181
53 ABFEZE BB oo 182
54 BHEFTHETH B~ 25 Bl 182
5-5 HABBETR TR oo 183
56 MHRHEXE N EEBHT A BEHER e 183
57 R HREFRIAEFZ DECK ARG oo 184
58 T HREZ B Bl 184
59 BT HRET B Bl 185
S LI RT3 a2 A OO 186
5-11 DECK 45 875 3028 B ..oooovvoveeeceeeeeeeeesesses s sns s ensn s 187
512 AT 4 ERTBFRF oo 187
513 FHBELRASEDIFHB T o 189



T F s g2 AR R R (B) - R R A SR BV T L R

iﬂliiﬂliiﬂlEiﬂiiiiiiiiiiiiiiﬂiﬂiﬂiﬁ

5-14 SHRBKERIFEE TR oo 190
515 SRR BERIBHE oo 192
5-16 45K4F 2 T4 rF BIFE e 193
5-17 SHRBRBERFRFEL BEE 195
518 T3 X Z B BRI BE oo 197
5-19 B X R B T T BB D o 197
520 £ BT B H e 198
521 U Z R BT BETEE oo 199
522 AJEEERIEE TR FEB oo 199
523 AFEZE R HEACE Wl 200
5-24 ALC FF VIR oo 201
525 v M HETHRE ALCAR B H ) o 202
526 Z B HERH BTG L EE M e 203
527 FHEPFZ RBRE T LI oo 205
528 BT 4B B I 3A 205
529 R~ CHEIRR E Il 206
530 A AIEEBE B e 206
5-31 R FEEATHFRETEZ T B FE 208
532 HLAE P ARG B TR F I oo 208
533 HAFER A B FFTIBIE oo 209
534 FERFERTIRT LB oo 209
535 FMZFAGHCRTHFRBEZ TR CE e, 210
536 HAFR AR FFETIIEE oo 211
537 AFER XA B FFTIBFE oo 211
5-38 A T AL E oo 212
539 RIS 5B BRIERE oo 215
5-40 Fd SR BRI TE IR oo 216
5-41 HERBEZFRE S RER FERBFET) o 217
5-42 Fod SR B A B B IF B TS e 218



Wl 543 EHERE AR BHERIRD 5 o 219
W 5-44 Rt 15 Kobe, KIMAEW % %t (1.0g)2 4e i BEFFF oo 220
Wl 5-45 jhit 15 Kobe, KIMAEW # & (1.0g)2 34 B F B oo, 220
Wl 5-46 Jfi 15 El Centro NS ¥ Bk (1.0g)2 e BEERF oo, 221
Bl 5-47 k15 ElCentro NS # Bk (1.0g)2 34 EAF B oo, 221
Bl 5-48 6 BE 2B i 222
Bl 549 BB BE 1T R Bl 223
Bl 5-50 4rid EBLTTT R Bl 224
Bl 5-51 4uiB R B 15 B T e 225
Bl 5-52 BEIR N B 2 BE T B B oot 226
Bl 5-53 B3 B B B ) 227
Bl 5-54 FERMEB % Pl 227
Bl 5-55 4RE 5 BB IARI oo 229
Bl 5-56 & M f & BBl 231
Bl 6-1 ABe g RFF R BITF oo 233
W 62 RV T RHBRRS LR o 237
W 63 Ry VTR I ERERIEFE e 238
W 6-4 WY 4K F SS-SCRIBLHT ML BRI oo, 239
W 6-5 44 E# 1 MG-RBS & RIRISTISER EREEW oo 241
W 6-6 4 % H it MG-RBS K RIBIB-LI5F R ERIE R W o) 241
W 6-7 it 2 RBTIIERERIBFW 242
Bl 68 V3 F BT IRE L) s 243
W 69 AVETHERHEZERY RAEFHF R 2 A7) & (KB 0.1g ~KB 0.4g)
................................................................................................................................................ 247
B 610 A VTR HE2ERY RABFHH RAL2 135 & (KB 0.6g ~KB 0.9g)
................................................................................................................................................ 248
W 611 2T HEFRE Bl RS H B2 435 & (KB 1.0g ~KB 1.15g)
................................................................................................................................................ 249
W 612 AXETHBARELERSF RRAFHH B2 RSB RF B (KB 0.1g
~EC 0.18) oo 249



NERERAL L SRR TECA) -G R EE R A SRR AT B LA RALRTY

W 6-13 AVIMERFEL LR RABFFHH RRAZF#ERF B R(KB 0.2g

o 12 5 15 73 OO 250
W 6-14 AV FTHHERHREZ 5 BULEWNISWNG) .oooovvnnnninininnnnnne 253
W 6-15 ALY FHHERREL F B LR WNTWNID oo 254
W 616 ALY ZHHERKENKBOIgH BATET T2 BHF B 257
W 6-17 A VI HHERHENECOIgH Bk 167 T2 RHF Ko, 257
W 618 AL ZHHERKENKBO2gH BAET T2 BHF B 258
W 6-19 A VIHHERHETKBOAgH B % T2 BHF B 258
W 620 AL ZHHERRENKBO6gH BRATET T2 BHF B 259
W 621 A VIHHERHETKBOTgH BAGEY T2 BHEF B 259
W 622 AL ZHHERRENKBOSgH RATET T2 BHF B 260
W 623 A VIHHERHETKBOIgH B 6% T2 BHF B 260
W 624 A VIHHERHETKBLOgH BAEY T2 BHF B 261
W 625 ALY ZHHERRENKBLISgH B ET T2 BHF B 261
W 626 AV THHRHENEF ARG LA s # LR FFHHEH(EC 0.1z~KB
175703 OO 263
W 627 AXTAEFHRENEY Rkt A 384 BT X438 H35(KB 0.9g~KB
U8 1 TOOE OO 264
W 6-28 A VIMERREN LY RS2 L s fa A %5 35(EC0.1g~KB 0.8g)
................................................................................................................................................ 265
W 629 ALTHMHERRAENLH RAEB 2 K3 F o AN % H35(KB 0.9¢-KB
U8 1 JOO OO 266
W 6-30 YIRAHERREL LR RAFFHF R KA & (KB 0.1g ~KB 0.4g)
................................................................................................................................................ 270
W 631 YIRAHERREL LR RAFFHF R 2R3 # (KB 0.6g ~KB 0.92)
................................................................................................................................................ 271
W 632 VIR KEZ ERF BRASEHF B2 A5 1 (KB 1.0g ~KB 1.5g)
................................................................................................................................................ 272
W 633 YEUMEAREZERY RALAFHY RA2HECERF B 8K (KB 0.1g
o O 11 13 JOU OO OO 272



B 6-34 3 fééﬁﬁ-?%’-@ Rl RABIFHF R 2 4FRF B (KB 0.2g

~KB 1158 ..o e 273
W 635 V3R HKEZ L ABUEE(WNISWNG).oooonee 276
W 6-36 X3 SRR EL LB UIER (WNT-WNID o, 277
W 637 YZMHRKENKBOIgH BT TZ BHF B 280
W 638 V3 EMHRHKENECOIgH Bk 67 T2 RHF Ko, 280
W 6-39 YFUMERKENKBO2gH BRA T TZRHF B, 281
W 6-40 Y FBMERKENKBOAgH BT T2 BHF B, 281
W 641 ¥ FAMHERKENKBO6gH R ET T2LBHF B 282
W 642 Y3 RMHERHETKBOTgH BAGEY T2 BHE B 282
W 643 YZMHERKENKBOSH R (67 T2 BHF B 283
W 644 Y FBMERKFENKBOIgH BAEY T2 BHF B, 283
W 6-45 ¢ 2 fgﬁ#’l‘#?%i*? KB 1.0g 3 Bk (6% T2 BHF B 284
W 6-46 WHPHRENKBLISgH B 8% T2 BHF B 284
W 647 * 3 feﬁﬁ#? HEWEYRAGB LA EA BT XA FEI(EC 0.1g~KB
1757 TP OO 286
W 6-48 v ETRGHERHKENEY RAR LA s F A FT X FHRNEA (KB 0.92-KB
U 17 YOO OO OO 287
W 649 YT RAHTRENEY R L e L AHRKNA (EC 0.1z-KB
1757 T OO ORURTR 288
W 650 VEUUMERHENES Rt A FMa i AIENT (KB 0.9z-KB
U 17 YOO 289
B 651 ALF R v MBERRELZ IR BV R e 293
B 652 AVZTALTIUHBERRELRFASTB VR 293
W 653 AXZ RV EMBERFELBMFR A B AR 296
W 654 AVEa VT UMERHREL SwBFE R BRIV R 296
B 7-1 HRFEIBHREALVIFRHLER 300
B 7-2 ﬁﬁ%’f#éﬁl‘% NS 2 3R AR o, 303
W 7-3 Y3 R amtBEGIARR 304

XIX



U B R L B R R G- R R B E R R R SRR B B AR Y

XX



F2

Bigtss B R SR R HEE AR S VT s R

%a&%%ﬁﬁfiééﬁﬁ%#ﬁ EH2 ﬁr*ﬁﬁﬁ, VR
e EREMASE S Ra RPN AR CEAL LT B ARRBRLTRAY
ARG ERZFRINARIEASL - ERGIE T ST PR R VT BEAS 2
iR M APREAF VT U WM BERA RREIRETA > &L T LT BEAS
15#@@;;;,]%%‘;,?9—1@2 JEVE: SURE PR N ..,tamffﬁ» - PP R T

Foorat gy SRR 2 i%ﬁ PoRpnzemEFeF v T RERASF 2 B

n;ff;;;,]v},,;‘z:u,ppi VR34 Z oA 4 ’Epip\ﬁé#éi%if{&fi R

“‘“} fie
s
- \ﬁ»

s

o

1:\-:} =

S
(w

=N

TH

EEER S UL FONTER AT = LR

iPI%f%k‘?'%%E%%mﬁiﬁﬁﬁﬁﬁﬁ%ﬁﬁé’”?%Wﬁ*ﬁ
FrEARpTELS AR TR Az a2 - R [135] Wiz 2
@E%E%%ﬁ%ﬁff’ﬁwﬁﬁwpﬁ% TR EFRLIRE ST & TR
“%ﬁwﬁ#@*ﬁ%ﬁ%ﬁ4oﬂ’%%%i%ﬁ%ﬁ#éﬁwﬁﬁﬂgﬁw’
F“Eﬁﬁ&#,Qﬂi”ﬁﬁﬁéﬁpf%ﬁkﬁﬁﬂuﬁﬂ%%@ﬁkgﬁﬁ,ﬁ
ALY TSR AR RS AL IR RS BT S 58

FeE BFHRE K AT TR UITA L F A MR D RN BN
7

Fle pREd HAST RO EVETE RS LA FRELF I BEFF RRE

-r:
N

XXI



NERERAL L SRR TECA) -G R EE R A SRR AT B LA RALRTY

B0 R R BRAGREL LT L AR REN A o T PR AZ EPFET 2
FoER[134)F T VTR T b - WHAHSREL IR P BRI 2 HTR

Bt i 4 chf sl e AN T FH S % AL M RAFEAF B VT B2

L

FEA RPN TEEEAS VTSR RN Y R
C ELRER

(1)  AFF e ERES FURM A 350 £ 700 kgflom? 2 4% R 22 410 £ CNS 12514-
J %‘z

n

1

ks

202 F RPER R BEFRAP T HRAL YT ETOE 13%; F
FCTH R A BT IR 48 22 55% o

(2) AP RSAE B B4 SR L2 OpenSees BB » T HFHfe &
Eurocode2 2. 500°C &R 223058 L T 2 [ B2 bR RThH  HY » x5

ERA SR 28 RURATR (e s 055 TR A AR E LT 2 )
ERAA T }}%T]:——’—‘Ex’é%,’zﬁ’oé: Eurocode 2 # 34 4p M 378 (% i

) AFLRHFEN T BACHLAHREE Smmbid e Rk o AT AQE R
ICI2BRAE I3 BReRE BIRAEBH MR -

(4) AFETE*RE? < 107-108 £2 - KW RCHEF S F %20 BB F 2
E HBBE SRR SR T M B AR T ﬁyiﬂﬁﬁ@

f”%“/w/}i{‘lﬁzw ‘Lf# jai"}&w’ ”ﬁﬁplipll?’bﬂiﬁ#\ \';‘;?é‘

(w
F3

Th 3

B LR

(5) AFFHERP VTR BBNTE AP 2 > S FRED S E S SRR S
choOZMEET At g 2 F A BRELE BRAPFRT R MES B
R

6) 1HMHETHRELIRE T HREEH T VT EMETHRENLRD FaEEL
BARER 5 0381 f) 0 RA VT MR HKESE BD LA p REY 0354
Putk 737% WP S HE AL LI E FEE > A H R IR %
< fffﬁﬁfor%é)i(Fy&Fu)’ﬁ IR EREFMEHZ Ple B RELIIFEL SR
T, :,k%dmf#;\* A2 p 2Rirpas 0

(7)) CEEABEFRETLE RACT G2 HFASREB Y SN A LT MR %A
ZHBEREEH AP MSHEAFIIIVT S B LR AR ETT
PR T PRANT LR EAP R R AL RA LR

XXII



&

(8) d@¥BEMMELIRINVAFHHE VI CHEIEALARNA FTFRE R AF
i %% W Maraveas ¥ £ #77 » R NER E A VIR IGAT R (AR 4 )
TR VT A ERAZAM VIR AR S o
T~ ARZHBREAR
ZH-
ERFFREAGE VT EARTARN A FTFREP D2 TT TR
ERAS RN S L X
YRR L PR R o MR R AR Y
CEF RIZEAGHERERE G LR RTF] @S2 K 2T o g
2R A A BIPHEE K RFEMZARMATL S % 2 3P
FRE AR AT R 22 A VT BA R R RRERE LR LEN
3E =4

RPN T AT RN A CRERE B HRETR VT 2 a5

T 0N

TR B E S H B EREANC 0 T R e L B AR DR
EHUF EERMER AL KRN KHH o SR SRS 2RI
%o AE Y BRE RS AR AQ%?M%QJLwiP’?ikgééﬁ%
AR AR R BG4 R SRR RS o LA M A F RN AT
i o

b Y

CE g paat i R HE Y Y L DER

&

IPEBR N FIIREE AT AT

Eand SRS LE B SRR ol Ay Y ol
Eﬁipi?ﬂﬁmkgﬁﬁéﬁ%ﬁiﬁ%ﬁﬁéw%g,ﬁaﬁﬁkghm

PR VB AR EXRE T AR AL L REZFE

HTEEEPN Pl MR RN PR N RR BB R o g

F=
TR LB R R 2 P A o

9

Flet AR 7 B R

XXIII



U R B R R (33) R B % R SRS f N} L AR ]

Abstract

Keywords: High-strength reinforced concrete columns, steel frame, retrofitting methods, post-fire, seismic
performance.

® Research Background

Fires and earthquakes have been the main causes of damage and destruction of buildings, the Architecture and
Building Research Institute of the Ministry of the Interior has systematically carried out fire damage experiments
and research on the members and frames of reinforced concrete buildings and steel buildings in recent years.
However, there is still a lack of research on residual seismic performance evaluation of buildings after fire damage
at home and abroad, and no systematic evaluation process has been established to solve this important issue.
Therefore, in order to correctly evaluate the seismic performance of buildings after fire damage and provide correct
information for the seismic reinforcement of buildings after fire damage in the future, it is necessary to conduct
research on the structural seismic performance evaluation of buildings after fire damage, so as to provide a
reference for building fire resistance and seismic design practice.

For reinforced concrete and steel structure buildings, the Architecture and Building Research Institute of the
Ministry of the Interior planned to conduct a three-year study on the structural seismic performance evaluation of
buildings after fire damage, so as to actually understand the seismic performance of buildings after fire damage.
The three-year study contents include cyclic loading tests of column members after fire damage, shaking table
tests of single-story and single-span steel frame after fire damage, and computer numerical simulation analysis.
Through these research, the technical methods and procedures of the shaking table test for buildings after fire
damage are developed, and a systematic evaluation method for the structural seismic performance of buildings
after fire damage is established.

This study is the third year of the three-year study, which is planned to conduct fire test on high-strength reinforced
concrete column members and steel frame specimens at the Fire Experiment Center of the Architecture and
Building Research Institute of the Ministry of the Interior, and is combined with the Tainan Laboratory of the
National Center for Research on Earthquake Engineering to do the cyclic loading tests of building members after
fire damage and the shaking table tests of structural frame after fire damage in order to study the impact of multiple
disasters of fire and earthquake on buildings.

® Research Method

In this study, the residual seismic capacity of high-strength reinforced concrete column members and steel frame
after fire damage will be studied by experimental test methods. The research team will use the two single-storey,
single-span steel frame completed in the first year of this three-year study to conduct shaking table tests on fire-
damaged and non-fired steel-frame to evaluate the residual seismic capacity of steel frame after fire damage.
Among them, the non-fired steel frame specimen is the control group, and the other steel frame was subjected to
fire test at the outdoor site of the Fire Experiment Center of the Architecture and Building Research Institute of
the Ministry of the Interior in order to simulate the temperature changes that the steel frame may be subjected to
in the fire field, and it was transported to the adjacent Tainan Laboratory of the National Center for Research on
Earthquake Engineering for shaking table tests. 4 high-strength reinforced concrete column specimens will also
be fabricated in this study, which has the controlled variables of concrete compressive strength and whether to
carry out the fire test or not. And the column specimens was also transported to the adjacent Tainan Laboratory of
the National Center for Research on Earthquake Engineering for cyclic loading tests in order to evaluate the
residual seismic capacity of high-strength reinforced concrete columns after fire damage. In addition, for the
general strength reinforced concrete column members after both fire and earthquake damages in the second year
of this three-year study, the effectiveness of the retrofitting methods in improving their seismic capacity will be
studied. Based on the above-mentioned experimental results, this study will also compare and analyze different
retrofitting methods and related construction methods for buildings after fire damage, and develop a process for
evaluating the seismic capacity of buildings after fire damage.
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Main Finding

In this study, the reinforced concrete columns with concrete design compressive strength of 350 and 700
kgf/cm? were subjected to cyclic loading tests after 2-hr fire exposure test according to CNS 12514-1. The
results showed that the lateral strength are decreased by 7.6 and 13%, respectively, and the effective stiffness
are decreased by 48 and 55%, respectively.

This study completed the establishment of the OpenSees numerical model of high-strength reinforced concrete
columns, and verified the evaluation of its residual strength after 2-hr standard fire exposure with the 500°C
isotherm method of Eurocode 2. The reduction coefficient of the section rigidity is suggested by 0.55 and the
isotherm distribution of the section of the specimens after 2-hr fire exposure in this study are provided, which
provides the evalutors to obtain the reduction factors from Eurocode 2.

This study verified that using non-shrinkage cement mortar with 8 mm steel plate wrapping method to retrofit
can restore and exceed the original column at least 1.2 times the lateral strength and 1.3 times the lateral
stiffness, showing good repair performance.

This study selects the case of shaking table test for the seven-story RC building conducted by National Center
for Research on Earthquake Engineering in 2018 to 2019. Through the verification of the cyclic loading test
for single-column and shaking table tests for frame in the first 2 years of this project, it is suggested that the
modified analysis model of commercial software can be used to assist the industry to effectively evaluate the
seicmic performance of reinforced concrete structure after fire.

This study reviewed the post-fire retrofitting methods and related construction methods at home and abroad,
including concrete, steel plate, or fiber patch wrapping, and steel brackets. Considering the use of space,
seismic performance and retrofitting time, it is recommended to use steel plates wrapping to retrofit.

According to the shaking table test results of the steel frame specimens, the natural periods of the steel frame
specimens before and after the fire were identified by the system as 0.381 and 0.354 seconds respectively,
which increases 7.37%, meaning that after the steel frame was subjected to fire and high temperature, the steel
became soft, which reduces the Young's modulus E and strength (F, & F,), resulting in a decrease in the
lateral stiffness of the overall structure, as a result, the natural periods of steel frame specimens were prolonged.

After the fire damage, the residual displacement of the floor slab of the steel frame after each seismic excitation
is greater than that of the unfired steel frame, which indicates that the yield strength of the steel frame is
affected by the high temperature during fire exposure. However, compared with the unfired steel frame, it
would have larger plastic deformation after the earthquake.

Since the current regulations do not have the guideline for the evaluation of the residual seismic performance
of steel structure buildings after fire damege, the research team refers to and modifies the research of Maraveas
et al. in the UK, and proposes a draft of the evaluation of the residual seismic performance of steel structure
buildings after fire damage, and suggests that the relevant fire damage indicators of steel structure buildings
after fire damage can be included in the future research.

Suggestion

Suggestion 1

Proposal to develop the manual for the evaluation of residual seismic performance of building structures after fire
damage.

Organizer: Architecture and Building Research Institute of the Ministry of the Interior.

Co-organizer: The National Architects Association of R.O.C.(Taiwan), National Center for Research on

Earthquake Engineering.

Fires and earthquakes are the main reasons for the damage and collapse of building structures, resulting in the
reduction of the bearing capacity and ductility of structural members, which affects the safety and durability of
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structures. Over the years, there have been abundant relevant research results at home and abroad, including the
research on the seismic performance of buildings after fire damage by the Architecture and Building Research
Institute of the Ministry of the Interior in the past three years. Through experimental verification, the residual
seismic performance of buildings and structural members after fire damage were qualified and quantified, which
provides the reduction factors required for the numecical analysis of the properties of steel and concrete materials,
and develops the post-fire numecical models, which reasonably evaluate the seismic performance of structural
members after fire damage, and complete the evaluation process of seismic performance of structures after fire
damage. However, in order to improve the domestic disaster prevention system and expand the implementation of
building safety inspections, the research team proposes to develop a manual for the evaluation of residual seismic
performance of building structures after fire damage, and to establish fire damage indicators for building structures
after fire damage and to provide the details of the evaluation process for relevant authorities, architects and
technicians to follow.

Suggestion 2
Study on restoration and retrofitting methods for buildings after fire damage: mid and long-term suggestion.
Organizer: Architecture and Building Research Institute of the Ministry of the Interior.

Co-organizer: The National Architects Association of R.O.C.(Taiwan), National Center for Research on
Earthquake Engineering.

Through this study, we can find out the degree of fire damage on the building structure. However, the real fire
scene is variable, and problems such as increased fire duration and old houses can cause more serious damage to
the building. Therefore, the research team suggests that the limited resources can be invested in the research and
development of repair and retrofitting methods through the collection and compilation of domestic and foreign
literature or the evaluation of the effectiveness of reinforcement through experiments.
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Z 3-11 B+ B]o 35 B v iR

Unfired Fired Difference
40.9 tf 37.7 tf
I 2
fe = 350kgf/cm (N35 2248) (F35 324) -7.6%
46.2 tf 40.3 tf
I 2
fe =700kgf /cm (N70 £48) (F70 :248) -13%
Difference +13% +6.9% -
% 3-12 4]1 TR R
Unfired Fired Difference
2.76 tf/mm 1.44 tf/mm
r_ 2
fe = 350kgf/cm (N35 2:48) (F35 ::48) e
3.65 tf/mm 1.66 tf/mm
I 2
fe =700kgf/cm (N70 248) (F70 #48) -35%
Difference +32% +15% -
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ﬂk}

Z_ AR R 2 g
HEHE > Ha B AT
a. JEFEH F R AE -
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PR FHREEFRE S A S500°C FERUP2ZRRSIETRRER
C. & siiafR¥Te ZRMB 2 BREFEAEFELHHKE - FRER[HEFRP R
fu2 47 thlic > B ¢ > Eurocode 2 # 2 4k 18 R ITH £ drdk 3-14 %557 o
d. fI* b Bmed 2 v E Sa SRR e > X TG TR THE A 3T
i¢ * Eurocode 2 #% &2_ 500°C % F 42 7 L EF%® 8B > » Eurocode 2 **
Annex A 384 F # & 1/4 22 30x30 cm B 41 e ZRMA TR & R FEL R M
30~ 60 ~90 ¥ 120 min 2. %75 EFAE > A A7 L% ¢ 4 5 40x40 cm o Bt g7 o
MR R LR g EER ORI E L ERAF TS AT R B B LR
A EERLVFERFTH T2 L gEre T HEIRAFRAZLPE T RBAFT VTR

SR EHER T Annex A 2. 120 mi 122 58 B 0 4oB) 3-48 1o o

\

Eurocode2 ¢ SECTION 6 #% 4 #-B g B2t fp2 - F & H¥Y > 263 &5 &
Kz

N

PERRBELI2ZHABTVIE - SR REFSEY > 5 Annex A 2. 55 B %7
RPN LR BT RS R RS ERFORE S LS%E A M B gas
oW FRB A PR AnnexA 2 ZFMB T 642 F g K E R * 500°C

FRRZFRLVIEGALBAEPF > T RIIF R ARRAL LT G A UL 53700
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fd

B TF s A RGED At r 500°C EF MU PE o 8

B AT E -

% 3-14 Eurocode2 [137) 2 4 i 32 B35 %

Steel Temperature foyn! fx foul fix Eso/ Eg
a[°C) hot rolled | cold worked | hotrolled | cold worked | hotrolled | cold worked
1 2 3 4 5 6 7
20 1,00 1,00 1,00 1,00 1,00 1,00
100 1,00 1,00 1,00 0,96 1,00 1,00
200 1,00 1,00 0,81 0,92 0,90 0,87
300 1,00 1,00 0,61 0,81 0,80 0,72
400 1,00 0,94 042 0,63 0,70 0,56
500 0.78 0,67 0,36 0,44 0,60 0,40
600 0,47 0,40 0,18 0,26 0,31 0,24
700 0,23 0,12 0,07 0,08 0,13 0,08
800 0,11 0,11 0,05 0,06 0,09 0,06
900 0.06 0,08 0,04 0,05 0,07 0,05
1000 0,04 0,05 0,02 0,03 0,04 0,03
1100 0,02 0,03 0,01 0,02 0,02 0,02
1200 0,00 0,00 0,00 0,00 0,00 0,00
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(ER ¥ =°C; £ A K = : mm)
W 3-48 Eurocode2 [137)] 2. 1/4 ¢ % 2 hr ¥ %5 L F AW
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U2 FEA8(F35 & F70)i@ * 1§ %76 % 8B Model-Actual T ; " % 2248 (F35 & F70) %

* Eurocode 2 #% k2 & F %75 % 51H] : Model-Code » 4r# 3-15#77;x » H ¥ » A4 3
AR T TG B R R > A VT EMR Y S00°C X IR SUR TR 2 T (LT &
Hilsg g > Heppel sk o

% 3-15 &EHT 2R
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i

i

Model AN FERE(N35 & N70)2 #ciE $03)

Model-Actual T b A E(F35 & F70)2 #ic B Ho
i

LT ARE DU R AR

T A (F35 22 F70)2 #icie {7

Model-Code i » Eurocode 2 4% %2 - # %75 3§ S F

3.7.3% 2 37

R rz Py 2na &452 [134][135]) 23 > Eurocode 2 2- % (8 #UF & P41

FR O AEBRIRR NG REZ AT ES 0 B 3-49(a)2 (b)~ %] Eurocode 2 X

=

T 2hr R 975 I AMBZ 500°C &2 400°C FEsMi-% 22 SRR Y @ R A

i

4dcemo H¥IEIBP 500°C EEAREE > FP AR F 02 500°C dTRH w4k 5 6 R TE

FI

i# * Eurocode 2 % %o Z R AP K e S B AE - o 13 %o 55 AE4-B
3-27 (2)£2 (h) 7% » 500°C $EHUER 71354 39 4 &2 4 o 4w 6 5 9 8 B 4ol 3-27
(©)& ()77 » #rF X T A RE D A SOR B B H AT licdod 3-16 f1F o
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——ecaoeen SRR [ |
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80
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() 400 £ 500°C % g i~ %

(ERE°C; LR E > mm)

(b)stimh et

W 3-49 Eurocode2 ¥ % 2hr ¥ % £ FRF =% &7

4 316 YT HERE

Model Model-Actual T Model-Code
IR 5 F35 F70 F35 F70
RS 4 20GFR (mm) 29 46 40 55
[4 »c% 8 4] [500°C] [500°C] [500°C] [400°C]
T (°C) 308 412 350
BT
Ik el | IR Op 0.792 0.680 0.750
d
¥R R DD 1.000 0.956 1.000
T (°C) 450 529 500
w4k 55
From el | BB ¢p 0.689 0.516 0.600
¢ 7 2 2, .
KRR E P 0.976 0.690 0.780
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3.7.44F #-3)
AT E R 2AEHRNA 0 A U5 SRR M e T
374185 3 3L
B2 MRS PSR e HASBRL BREARRL A F TR
Conerete0l H141+ » # i fe & = 4345 Kent 2 Park [138] # 12 B+ i # 4t
£V RED P oW 3-50 #h7 0 B¢ 0 AR S #0354 Scott % 4 > 1982
2 Kent # Park 3412 B 4952 2] (1391 #F Loefrt (& 3235 2 A
EROBARR 2SR RK RS R REKe 2 AR LR RS 2 R
RfEFURS R PR R AL S FIRA K Y AR T 8T ARG R 25 A
FORAFZ, IR 33)3E o b AL Aw A 5 02Kf > TP E e iR
3B # €oey I~ 4 Concrete0] H1+ 2 eqy 0 2 0 A B B A BRI 522 4 2¢,
Prog B 1 00 m 2K 2HHURR 35 & 350 ¥ 700 kgf/em? 2. 8 5% 3 e, 4 %[ 0.0025 7 0.003>
Fwoll 4 %o L RAeR 3-51 475 o
B opsafimdm it > T GY3A) R S fy s e a0 ERER SR G RIR
F2ER -39 REE LR T AR 2R EERBRE SsE AR
B Ag b 85 5 (58 33)¢ 2 f/* MPatd o

fye
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S
Z _ _0.5
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3 + 0.29f, h— 2¢ (5
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Ast .
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Stress

B
Strain

B 3-50 Concrete01 431+ 2 #4332 & 2 [140)

4
Kf.
c Zm
|
%) Unconfined concrete \
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~ 1
~ i
e |
|
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Kec \\ :
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€c Strain €ccu
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F3% B A SAEL T 8w

T3 WAl RS B K4 3-17 #7575 > Concrete01 4142+ ﬁ%l » S ¥ched 3-18

S B PR EE 350 4pk 0 RGRA FURBA Y R F RPE R L pURG

B oo odrd 3-6 47 o

Z 3-17 P iRES R

#i #-A) BldrK
N35 Model 1.270
N70 Model 1.146
Model-Actual T 1.344
F35
Model-Code 1.281
Model-Actual T 1.129
F70
Model-Code 1.155

% 3-18 Concrete01 #1421+ Lﬁ] » $¥k

S LA H el R R 2 Fr R 4

N35 2 F35 :&48

f; kgf/cm? -477 477K

€ - -0.0025 -0.0025K

feu kgf/cm? 0 -95.4K

Ecu - -0.005 -0.05
N70 2 F70 :%48

f; kgf/cm? -882 -882K

€. - -0.003 -0.003K

feu kgf/cm? 0 -176.4K

€cu - -0.008 -0.05
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3.7.4.2 4% 55 3131

A 54142 % * Hysteretic #41+ » e B2 =475 2 > @ A5 7 3 g4k
SRR R 0 R A1 A 3T KRR SR e A Ao ] 3-52 AroF e

TR U f ey o B r licded 3419 90 0 4
A S P RER TR Z R 0 Aok 37 17 o

¢

DA SRR RGE R EH

A

Stress
Qﬁ

€y Strain

Wl 3-52 4 53 H T

3 3-19 & P > 3

@?] » i
S8 v H >
N35 ~ N70 F35 ~ F70
fy kgf/cm? 5868 5868®,
0.00288 0.002882L
€y - : : -
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W] 3-54 OpenSees % 2% @

3752% 4 ¥4
T4 P he R L RENT S ST AR ES 0 AT Vecchio # Collins *t
1986 & 3% 412 i3 1 B 4 332 35 (Modified Compression-Field Theory, MCFT) [141] 3

BAT 4 T e MG AR 3530 2 A

WL R4 BT TR R 1 2GR RS - EATHE S T g A e R 38T 5
NEo A R PRE o I R e TR A P e SRR T
PARA BB o pteh o d B AT BT Gkt Aoz Bhd o F i R4 B

R L L ST IR 1 F N

Srp BRI B RS B Y

T
N
‘2“
&

2 A B g (T A MCFT
W AR)4cB) 3-55 ¢ FarT o HP Mﬂ;‘g # MCFT # % % % > Hysteretic ##+ » &

PR & B 3-53 ¢ 2 ¥ T Z R MCFT & 5§ i & = 375 4o F 3-55
PO AT o
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3.7.5.3 Lzh4m 51 # #7

G TR P B A E RS ARG SRR A - BT LSRN £
Preai-ghrmyzwas 2384 [134][135) 48 > 3 * Elwood % 4 [142] #&
2ERAN P B NS 2 BRI D R Ky 0 Ao(GY 3-5)01F 0 XA RGEMH
AL (Elastic) € %>t B®) 3-53 2. B#&F -

He sy i R@gd sy B TR+ > =5 MPa ¥ d (38 3-6)3+8 5dpsish
BAE S foh AR REAR D El, s %o BIR 0 F B $4Bd 5447 > A Elwood
FAERPFEY IR > RREERE AMA K Y s R REET R LRSS

FIFUR 3 B BN 4 55 E K2 ’a}g‘_iﬁ » 27 7 Model & Model-Actual T 2. $*4Ed 5 & 4740
Bl 3-56 &2 & 3-20 #ro7 0 ¥ U IRETR BIR /13 044 1 0.68 BE, 0 Flpt AT Y T
¥aiE 0.55 ffici® 5 913 BE ¥ WA 228 o o3 3-7)917 0 E. 5 R R D 5E
P AR ERZ (G 3- 8):+ & [143): ¥ i=i¢ * kgflem?; g = BTw ff e e

ST HCRI L B R ORI PR Ky B~ ek 321 417

Kgip = %Elﬂex (3% 3-5)

u=08f (5% 3-6)
Elfjex = 0.55E,I, (' 3-7)
E, = 12000,/f! (3 3-8)
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Moment-Curvature Diagram

60 T T
50
—N70
E 40 —N35
] - - F70
§ - - F35
i @ 3324 tf-m?
g '@ 2561 tf-m>
= 2 A 1643 tf-m?2
A 1658 tf-m?
10
GE ' 0.:31 O.l02 0.103 0.:)4 0.I05 0.06
Curvature (1/m)
W 3-56 Model &2 Model-Actual T 2. $#464¢ F & 47
4 320 & LT RWEFH KR
ﬁt?t'] (El)flex Ech (EI)flex/Ech
Model (N35) 2561 tf-m? 5573 tf-m? 0.46
Model (N70) 3324 tf-m? 7589 tf-m? 0.44
Model-Actual T (F35) 1658 tf-m? 2578 tf-m? 0.64
Model-Actual T (F70) 1643 tf-m? 2398 tf-m? 0.68
321 B Braam TR
;%—“ ’Eﬁ ﬁ-‘ﬂlj & ﬁi%@?’ )%»Kslip
N35 Model 9163 tf-m
N70 Model 16991 tf-m
Model-Actual T 3670 tf-m
F35
Model-Code 2813 tf-m
Model-Actual T 4947 tf-m
F70
Model-Code 3795 tf-m
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time(s)
® 4-46 CHY063 0.5 Z & 4vik R P
[d} Direct Integration Damping b4
Viscous Proportional Damping
Mass Proportional Stiffness Proportional
Coefficient Coefficient
() Direct Specification
@ Specity Damping by Period |0.426 sec  |S.867E-03 sec
O Specity Damping by Frequency | |
Period Frequency Camping
O — O | s

second (0728 Jsec | Coefficents
Addtional Modal Damping
[ Inchude Addtional Modal Damping

Modal Load Case
onsidered Modal Frequency

Modity/Show Modal Damging Parameters.

W 4-47 ¢ 2 % 2. Load case 3%k Z_
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(4} Direct Integration Damping
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TG 15 RO R 2 B ifwt BALIL 35 & B A §

Y g i F 13 4R A FRESAE R

Cl 0.3 0.3

C2 0.3099 0.3099

C3 0.3 03

2 410 YIRRHERAIETHZIHEETR
Case Mode Period UX UY UZ RX RY RZ
Modal 1 0.749 0.9377 0 0 0 0.0615 0
Modal 2 0.726 0 0.5972 0 0.1016 0 0.3109
Modal 3 0.535 0 0.2589 0 0.0966 0 0.6137
Modal 4 0.184 0 0.0671 0 0.5075 0 0.0074
2 411 VI HEAULBRESD
AL REwk | MESGOE | R e

Cl1 0.6 0.3484 0.20904

C2 0.6 0.3706 0.22236

C3 0.6 0.3484 0.20904

2 412 VEIRBHEMAITHZIHETR

Case Mode | Period UX UY UZ RX RY RZ
Modal 1 0.835 0.9381 0 0 0 0.0597 0
Modal 2 0.82 0 0.6145 0 0.1082 0 0.2903
Modal 3 0.591 0 0.234 0 0.1011 0 0.6317
Modal 4 0.207 0 0.072 0 0.4915 0 0.0098
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C3 0.6 0.3 2.5 0.45
3414 BRDBERA LY 2 HETR
Case Mode Period UX UY UZ RX RY RZ
Modal 1 0.776 0.9363 0 0 0 0.0631 0
Modal 2 0.767 0 0.7017 0 0.1431 0 0.183
Modal 3 0.572 0 0.1425 0 0.069 0 0.74
Modal 4 0.205 0 0.0744 0 0.4848 0 0.0074
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W 460 Y5 s LI BRIEZEBE RFLTY

£ 0420 YTH XTI BABL EBF R

210 SD(cm)
L 0.749 7.0073
e 0.835 7.2535
X R 0.776 7.1269

2 421 HeHELEEA B TH/NTR)LE

SD IFL_Cl IFL C2 | 1FL C3 | S8FL C2

L g/ T 1.04 0.99 1.02 1.07 1.02

£ 422 HrpRELEE A BB AB/IVTH)LE

SD IFL_Cl IFL C2 | 1FL C3 | S8FL C2

\3
=
—\
LS
~
o~

s /X 1.02 0.96 0.99 1.00 1.02
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 CNF £ CFIR * 2
4B 4-65 7 0 4 mAR L CNF o /& 4 22.5tF(0.1fc’Ag) * X T X482 plded %
BFw B S P45 CNF2 TEASPA Rl A 47 ¢ &8¢ B4 5 CFIR(»4 0.1fc'Ag)
% Smm 4k SRRz F B F B, 2 FHR L CFIR 2 TEASPA flfa A 45 ¢ %
ROFTUFRFUAREReREZALSPRETFHEFLRY A HARe R 97 R

2148 B v A s @My {EFayfaad o

e CNF2 £ CF2R * #&

4o @] 4-66 #7or 0 FlEh P A i 7 CNF2 » g/ 4 45t (0.2fc’'Ag) + L & 3xEh2 fplded
Sho kWS G M2 TEASPA Rlfas{7e RREF V4 2 d B L CF2R($h4
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AATE BB VR R G R BAE AR P AT HFLAS A E R BR

S HFRANSTE s mApis@F Wy {Fayand o

e CNF3 2 CF3R * #&

4o 4-67 1 > FlEEP A& (7 CNF3 » /B 4 67.5tF (0.3fcC'Ag) # L & #2482 il
B WL ES M2 TEASPA RlIeA 56 LM F W H: 2d BA L CF3R(I?
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AT RO TR RFMA BRI RAREALPRT IREFLRY > AR R
XAHTHD 161 B EARSEN T (it BT UF R AR R A
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. CFIR ~ CF2R ~ CF3R % & B & 4 45 2. S8k T

WAL 0 SBREVT SRR 2 ARER A RE LT bRk o %
Gl AR S R H R BB CF3 B F R 7 e (TR 48 5 CFl - 382 CF2 & 4§
HPUR s R 4ok 4-23 47 0 @ CF3 iR 2 FUR % & P CF2 $ic g 38 7 535 - B~ g
RN TR PR R > RE R E R & frYEOEAGHGRFEE T
BoMunsfFLiELEEFE
dOT PR AT R SR E O Tl T A Tl B R e R0 B R R Tk
TR RS B PR B AT T AR 1R

\F‘b

BT Kk w5 K2 RSB 0 Aok 424 PrF o

K F) ]\,\_:r;?;::#‘afij_é BRI EYTR £
BERE R TV EaE e RV T SRR E R ZFURRAEB T 0 ok 425 4 o

£ =2 e e R

’ 7.94 2
fee = f2(2.254 |1+ f,fl — j —1.254)
c C

f L RER SRR KRR i MERAL .
TR ITRIRA > P82 D F B (T4 0 4% CFIR ~ CF2R 2 CF3R 48 2 fh
B A 015022 0.3 2 fufp i o # ol sk f BT A B 5 0.6 0.5 2
04> @ B2 stk ASCE41-13 $0 % B2z BARITREDR » 1% SpPp 452 N3

# @ CFIR > CF2R 2 CF3R :#H2 RE4TF 5 0304 2 0.5 4 B »a it s
CFIR -~ CF2R % CF3R R|1345% 277 [147]) shim ¢ % 8mm 2 &2 [f 4248 > & %[5 2.5
BN275R2 32 REAMPPNIE S FF4F S R 3mm - 6mm 24 8RR o dod
426 & % 4-28 #rF o

% 423 1 F e RS FURH R (kgf/lem?)

CF1 CF2-1 CF2-2 CF2-1 2 CF2-2 z T 321
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3 424 RiHkER aﬁiﬁ hiRE R S e R xR R R (kgf/em?)

CF1R CF2R CF3R

3mm 570.91 558.55 558.55

6mm 570.91 558.55 558.55

8mm 570.91 558.55 558.55
8mm-350 264

£ 425 B G2 v T AR RS FURS A (kgf/em?)

CF1R CF2R CF3R
3mm 935 921 921
6mm 1180 1164 1164
8mm 1267.16 1249.91 1249.91
8mm-350 802

% 4-263mm ~ 6mm ~ 8mm 444 ¢ § CFIR 2_ 1§ {24E37 8

R LY "3 & 3R IR EREE
3mm 0.6 0.3 2.2 0.396
6mm 0.6 0.3 2.38 0.428
8mm 0.6 0.3 2.5 0.45

% 4-273mm > 6mm ~ 8mm 44 ¥ ¢ § CF2R 2_ 1§ {2E37 8

CEonfy | RETCE | MR I AT
3mm 0.5 0.4 2.42 0.484
6mm 0.5 0.4 2.61 0.522
8mm 0.5 0.4 2.75 0.55

170



FA4F VIR RCEASF 2 BRI FTFREZRFAY

% 4-283mm ~ 6mm ~ 8mm 4% ¢ § CF3R 2 {§ B35

Vi | REIE & 12 1R 2 fj A AEdT R
3mm 0.4 0.5 2.64 0.528
6mm 0.4 0.5 2.85 0.57
8mm 0.4 0.5 3 0.6

e CFIR-~CF2R-~CF3R 7 Fr B B 4 5 2. A2 5 5 %

Z MRS 3mm - 6mm -~ 8Smm i B R 2 A7 bR B~ 4 ek 429 12
4-31 #7or > Tt Smm kP E R G2 FRERH o d AV o DRITFRBER
FEFTH|T U AFIE R A AR50 4 C CFIR Smm ik ¢ B2 A EY L T E2 1§
CF2RS8mm 4 ¢ B2 A5 5 F 2 0.96 2 ; CF3AR8mm 4 ¢ Bz AN %
F @2 095% > @ CFIR~CF2R~CF3R 2 8mm 4kt & B2z &S R4 AP R 2 F
RERT - IV o e RAERARSL > D% oghd B F o REDE RN 4 -

d Bl 4-68 % B 4-69 ¥ 5> CFIR ~ CF2R 6mm 4 ¢ § {52 B4 S ML R
S 8mmskdE e BAP P o Tae X BSR4 L S AApT o 3mmdk i ¢ B2 B R4 4 T
AR 5 P 3mmsk ¢ B2 AT RS LG PR hEE

d B 4-70 ¥ 2o CF3AR6mm 4+ ¢ B {82 )4 & =B d R X2 Smm s ¢ Hip
B e X hA A s L AP0 AR 3mm e R B RIS R TR &gy
CF3R :##8+ # % 6mm %2 8mm 44~ o

FEYETH L AR AR T EFE S RERRT A G PR DT

P F R T R BRI ]\%ﬂfiﬁg)ip F2 v RAFRR R e %
2 B AR R R R R B 1000 kgf/em? + = » iz fE iRk ) AR B R 2
W3t E 350kgfom® e (A B A PR AR > B R Ak 424 2 & 425 FH
CFIR 8mm 4 4% ¢ f2 424 45 » 312 CFIR-350 4 77 > o @] 4-71 7 4v > " < g feigok
SR RAR R R T AEMA S R kA o w d B 4-68 2 B 4-71 f 1T
R migﬁnm %F’E‘ A4 S
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% 4-29 CFIR 3mm >~ 6mm > 8mm 2_4*4-% & % & + @] 4

#7425 B (KN/mm) % = 74 (KN)
3mm 4.43 159.00
6mm 4.80 161.85
8mm 5.05 163.16
8mm F % & 5.04 162.04

% 4-30 CF2R 3mm >~ 6mm > 8mm 2_ %45 & % & + @] 4

A7 455 & (KN/mm) & = )4 (KN)
3mm 5.43 173.93
6mm 5.85 176.78
8mm 6.16 177.93
8mm F 2% & 6.39 181.00

% 4-31 CF3R 3mm ~ 6mm ~ 8mm 2_ 443 B % &+ &4

A7 455 & (KN/mm) & = )4 (KN)
3mm 5.92 182.61
6mm 6.38 191.95
8mm 6.71 192.98
8mm { 2% & 7.03 188.08
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5214
AP F @SOS RAHETRETE T 23 R4S D SN490B 2 SN400B 4 14 5 4 K
FHALE D 3W R4~ PR R f) =210kgf/om? fiR RS BB RP R A f, =
2800 kgf/cm?:h 3 5idm 55 (#3)2 f, = 4200 kgf/cm? e 4 $hbn 55 (#4) » #hH it H
FLlz R L E B TR S0 & 520

b PR R S R R AN R 2 P Sl 2 By M RE
RS ST B Y R R

WREAEBAMRAL S BELLZANTE VT A BRMEIEITI6AEY > 150 mm

4B gt

SN490B 2 SN400B = féidk 4 2 R 3 W 18 5%

x300mm ;R4 R EFHEE 233> 7% 14 2 2 28 T L £ - e 93p s * A0
R HET & B2 MR o
%051 SR RESTR Y HEZ BB

"% ks 2 (MPa) | b B (MPa) | " &t (%) £ % (%)
SN490B 325 490 80 21
(3 % 1) (372) (519) (71.7) (41)
SN400B 235 400 80 22
(F%E) (329) (446) (73.8) (41)

SD280 (#3) 280 420 — 12

SD420W (#4) 420 550 — 14

2 52 MERFETR Y HE2 L FEFT(%)
#(C) # (Si) 4&:(Mn) #HP) Fi(S)
SN490B 0.18 0.55 1.65 0.030 0.015
SN400B 0.20 0.35 0.60~1.50 0.030 0.015
SD280 (#3) — — — 0.060 0.060
SD420W (#4) 0.32 0.55 1.55 0.045 0.045
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BG5S AVIMERHEN L RABL REF AP PR

ER & | B RS (Ho) B AR (s)
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WN 10 2.544 0.393
WN 11 2.290 0.437

%66 AVIHERHKE L RRKLBEIEL IV BULE

v F B ESTR LN
WNI1 0.033
WN2 0.032
WN3 0.022
WN4 0.048
WNS5 0.035
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WN7 0.069
WNS 0.048
WN9 0.035
WNI10 0.019
WN 11 0.028
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267 AVIMBERBRENEF RATT T2 H L ARFE A HERVR

B AciE R (g)
BlEEE Rk boig B fhiic
3 i
KBO0.1g 0.12 0.20 1.75
ECO0.1g 0.09 0.14 1.45
KB 0.2g 0.25 0.41 1.68
KB 0.4g 0.51 0.81 1.59
KB 0.6g 0.73 1.13 1.55
KB 0.7g 0.77 1.25 1.63
KB 0.8g 0.84 1.38 1.65
KB 0.9g 0.95 1.50 1.58
KB 1.0g 1.08 1.61 1.49
KB 1.15g 1.33 1.77 1.33

2 68 AVIMFERHRENLEF RAT T2 RS A CHBAZF B &

L ]
A B~ =# (mm) B RFEHE (%)
BIRE R
# % . %

KB O0.1g 4.23 6.26 0.13 0.19
EC0.1g 3.92 4.24 0.12 0.13
KB 0.2g 10.17 13.65 0.31 0.41
KB 0.4g 24.34 32.76 0.74 0.99
KB 0.6g 40.89 60.00 1.24 1.82
KB 0.7g 54.35 75.23 1.65 2.28
KB 0.8g 65.11 86.45 1.97 2.62
KB 0.9g 73.84 99.63 2.24 3.02
KB 1.0g 78.86 116.46 2.39 3.53
KB 1.15¢g 75.18 136.18 2.28 4.13
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269 VIDMHERRELLRF RRAEFHF RAZ PGALR

PGA (g)
BliEE R4 A E (%)
TR B R BR
KB 0.1g 0.10 0.11 13.59
ECO0.1g 0.10 0.09 -8.48
KB 0.2g 0.20 0.24 19.01
KB 0.4¢ 0.40 0.48 19.62
KB 0.6g 0.60 0.68 13.11
KB 0.7g 0.70 0.82 17.45
KB 0.8¢ 0.80 0.89 11.41
KB 0.9g 0.90 1.05 17.01
KB 1.0g 1.00 1.13 12.63
KB 1.15g 1.15 1.33 15.97
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2 610 VEIRBHERXEERFINF RALF RRARAA &

RITEE Rk PGA (gal) PGV (cm/s) R A B
KB 0.1g 111 11 4
ECO0.1g 90 9 4
KB 0.2g 234 21 5 33
KB 0.4g 469 39 5 %
KB 0.6¢g 666 56 6 33
KB 0.7g 807 66 6 33
KB 0.8g 874 76 6 33
KB 0.9¢ 1033 85 6 3
KB 1.0g 1105 98 6 5
KB 1.15¢g 1308 116 6 5

269



ERY 2 BEA R RGO --HHEBEF ELF R AL SRR IV T B2 MR
0.1
0.05
’;’.]) 0
g
< -0.05
=0.1 —Expected Ace.
——Measured Acc.
0.15
0 5 10 15 20 25 30 35 40
Time(s)
(a) KB 0.1¢g
0.15
—Expected Acc.
Measured Acc.
-0.1
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
Time(s)
(b) EC 0.1g
0.2
0.15
0.1
0.05
2 0
3 -0.05
o
< -0.1
-0.15
-0.2 —Expected Acc.
-0.25 —Measured Acc.
-0.3
0 5 10 15 20 25 30 35 40
Time(s)
(c) KB 0.2¢g
0.4
0.3
0.2
0.1
w 0 poes
Z-01
)
< -0.2
-0.3
-0.4 —Expected Acc.
-0.5 —Measured Acc.
-0.6
0 5 10 15 20 25 30 35 40
Time(s)
(d) KB 0.4¢

W 630 YF R RHFELERF RAZTFHF RAZ AV R

(KB 0.1g ~KB 0.4¢)
270




N
s

LR SRS IR RS

0.6

0.4
0.2

Ace.(g)

-0.2
-0.4

—Expected Acc.
-0.6

—Measured Acc.

-0.8

0 5 10 15 20 25 30 35 40
Time(s)

(a) KB 0.6¢

0.6
0.4
0.2

j-0.2
-0.4
-0.6
-0.8

Ace.(g)

—Expected Acc.

——Measured Acc.

0 5 10 15 20 25 30 35 40
Time(s)

(b) EC 0.7¢

0.8
0.6
0.4
0.2

-0.2
-0.4
-0.6
-0.8

-1

Ace.(g)

—Expected Ace.

——Measured Acc.

0 5 10 15 20 25 30 35 40
Time(s)

(c) KB 0.8¢g

-0.8 —Expected Acc.

——Measured Acc.

0 5 10 15 20 25 30 35 40
Time(s)

(d) KB 0.9g

W 631 YETUMERFELZLRY RABRHS RRL ATV R
(KB 0.6g ~KB 0.9g)

271



NERERAL L SRR TECA) -G R EE R A SRR AT B LA RALRTY
1
0.5
@ 0 oo

% as

-1 —Expected Acc.

—Measured Acc,
-1.5

0 5 10 15 20 25 30 is 40
Time(s)
(a) KB 1.0g
1
0.5
@ 0 P

% as

-1 —Expected Acc.

~——Measured Acc.
-1.5

0 5 10 15 20 25 30 is 40
Time(s)
(b) KB 1.15g

B 632 V2 MERAREL LR BARTEHE BAZ ATV R

(KB 1.0g ~KB 1.5¢)

10.000

Period(s)

(@ KBO.1g

10.000
— Expected Acc. — Expected Acc.
——Measured Ace. ——Measured Acc.

o 1000 o 1000

3 3

g g

- -

H H

S 0100 S 0100

-3 -3

& &

< <

] ]

E E

2 2

& 0010 & 0010

0.001

0.001

Period(s)

(b) EC0.1¢g

W 633 VEIRMHEARELERY RAAFHY RALFHBERF BV
#.(KB 0.1g ~EC 0.1g)

272



FOF WIERREY AN B

10.000 10.000

—Expected Ace. —Expected Ace.
~— Measured Acc. ~— Measured Acc.

5 1000 5 Lo

3 3

2 2

= =

E E

2 0.100 % 0100

2 2

@ @

> >

s s

] ]

2 2

= o010 = 0010

0.001 0.001

Period(s) Period(s)

(a) KB 0.2¢ (b) KB 0.4¢

10.000 10.000
— Expected Ace. — Expected Ace.
—Measured Ace. —Measured Ace.

5 1000 5 Lo
3 3
g g
< <
= =
E E
T 0.100 T 0000
2 2
@ @
] ]
S S
] ]
H H
# #
& 0010 & 0.010

0.001 0.001

0.01 [ 1 10 0.01 [ 1 10
Period(s) Period(s)
10.000 10.000

— Expected Ace. — Expected Ace.

——Measured Acc. ——Measured Acc.

g
H
g
B

Pseudo Spectral Acc.(g)
o
g

0.010

Pseudo Spectral Acc.(g)
o
g

0.010

0.001 0.001

Period(s) Period(s)

(e) KB 0.8¢g (f) KB 0.9¢g

10.000 10.000
- —Expected Ace. —Expected Ace.
— Measured Ace. — Measured Ace.
5 1000 5 Low
3 3
g g
< <
E E
T 0100 T 010
2 2
k3 k3
] ]
-1 -1
] ]
7 7
& o010 & 0010
0.001 0.001
0.01 (] 1 10 0.01 (] 1 10
Period(s) Period(s)

(9) KB 1.0¢g (h) KB 1.15¢g
W 634 VIUAERKRELZERYF RABIFHF RALEBRRF BV
# (KB 0.2g ~KB 1.15g)

273



VEIBEAL L B RN RG-SR R AL RAG N RAI VT B MR RAY

.42 3 BB R RENL 6 RA R J @y

AGFAALVTHET RENLREEF RARF 29 kg ARLEF B g%
AFTHEREINZBESREREEREI LS AR REFEE S 2 R R
2 AviE RGFPEREHE TS 2 M 0 FEES Kt B2 AR 6-35~ Bl 6-36 47
BT RIRIgE S EH B S B p RS R Y R AT R R
Wz p g p REFPHEEL 611 kx> 21 ﬁqﬂ#‘*’ﬁéf PR o B
1E%ﬁ$ﬁéaﬂﬂ’§¥M$H%%LHMﬁ%’gﬁg PR AR B e
HpREHh3 £ LA4EF > 50— LREEF RAZIRE - RAfs2 pAREH N L 041
FrodRiAE RE AR REL p REPEL 1% -

ARG - R L KGR s NEE L AR HEZ 0707 R AT A L
FBAELfE L BEEG DT RE R AR FEL R R I
6-120 S % BT 0 AN T FREIRD S PSR E @A G5 003 -
Bl Rk 2 b SRR NS EEIERL L YL 002

611 VIUMERKEN L RRKL RS AGH PSS

0ORUEL | p 2AF 5 (He) pERED(E)
WNI 2.671 0.374
WN2 2.635 0.379
WN3 2.709 0.369
WN4 2.565 0.390
WNS5 2.535 0.394
WN6 2.634 0.380
WN7 2.474 0.404
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WNI 0.049
WN2 0.022
WN3 0.075
WN4 0.070
WN5 0.038
WN6 0.031
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WN10 0.057
WN 11 0.062
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% 613 VEIRAHERRENEF RATT T2 L ARFE AR ARV

L 28
Bt it B (g)
Rl Bt b R Pk
B i
KB O0.lg 0.11 0.21 1.82
ECO0.1g 0.09 0.14 1.54
KB 0.2¢g 0.24 0.41 1.74
KB 0.4g 0.48 0.80 1.67
KB 0.6g 0.68 1.09 1.61
KB 0.7g 0.82 1.28 1.56
KB 0.8g 0.89 1.39 1.56
KB 0.9g 1.05 1.52 1.45
KB 1.0g 1.13 1.61 1.43
KB 1.15g 1.33 1.74 1.30

30614 YIBMERKEN LR BRI TLHFRA CHBRE T OB

£ L R
W B4 =4 (mm) Bk B A (%)
RIS R

A # # #
KB 0.1g 4.83 7.02 0.15 0.21
ECO0.1g 4.30 4.74 0.13 0.14
KB 0.2g 10.54 15.51 0.32 0.47
KB 0.4g 23.87 36.61 0.72 1.11
KB 0.6g 41.95 62.24 1.27 1.89
KB 0.7g 47.88 74.07 1.45 2.24
KB 0.8g 57.88 85.42 1.75 2.59
KB 0.9¢ 62.45 97.55 1.89 2.96
KB 1.0g 69.78 110.89 2.11 3.36
KB 1.15¢g 72.25 135.32 2.19 4.10
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(a) EC0.1¢g (b) KB 0.2¢

(c) KB 0.4g (d) KB 0.6g

(€) KB 0.7¢ (f) KB 0.8g

W 647 VT RMHERHRENES BB A F X RT XN
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(h) KB 1.0g

(i) KB 1.15¢

W 648 VI RMERKENEF BRI A FART RN
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(b) KB 0.2¢
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554 ﬁf#?ﬁﬁiﬁi’v SRHRBELAR

6514t T & ﬁfi?ﬁ&i*" Rk R R AL LR
ASFFAANTE VT BAETREN LR RAF 29 kg S B
B2 R LR B Rdok 615 TR R ANTE VT AT RET LG RT KL

%ﬁﬂ%w%%w@»%%ﬁﬁ’%*%ﬁ*§§%ﬁﬁ%7*%®é?%ﬁié%ﬁ
HARE 1.99%  Bts— BRREF RAZIRE SR 62 g REH LR L 524% -
Hesdod 616 “77 o AT R VT BHHERHRE LI R HRL FEILL B
R BENT  ANTELVTIUHGEIREVES SRRV RERELY LR
47.66% > B s — EPIER BRZIRD S PR 2 p AREH LR S 124.03% -

% 615 AVFTANTUMPETHREL p RFPYPUBPELLR

B ERFH(s)
v & ¥ Z 2 (%)
EXP-R (A% %) | EXP-A(%% 1)
WNI 0.354 0.381 7.37
WN2 0.383 0.379 -0.87
WN3 0.364 0.369 1.39
WN4 0.376 0.390 3.79
WNS5 0.376 0.394 4.87
WN6 0.395 0.380 -3.90
WN7 0.408 0.404 -0.99
WN8 0.380 0.390 2.68
WNO 0.446 0.392 -12.11
WNI10 0.393 0.405 3.10
WN 11 0.437 0.414 -5.24
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30616 AVTH VI BRI RELREEABULE LS

ZEIER
vk ¥ Z 2 (%)
EXP-R (%t 2)| EXP-A(%Z 1)
WNI1 0.033 0.049 47.66
WN2 0.032 0.022 -31.93
WN3 0.022 0.075 242.55
WN4 0.048 0.070 46.66
WN5 0.035 0.038 8.08
WN6 0.037 0.031 -17.47
WN7 0.069 0.028 -60.26
WNS8 0.048 0.061 26.79
WN9 0.035 0.078 119.19
WN10 0.019 0.057 200.40
WN 11 0.028 0.062 124.03

6O52AXFTH VT UGHERFENEF RATLEBF BLE

AGFAANTENVTUHETRE L E RAT 2085 5 BB E5A40R 6-51
T R A RAIER T AL A BEIEA A 6-17 0 B KT 0 Y KBO0.6g
;;-m— T UBETRE LI R EB Y A A VT AT %RE > KB 0.6g # Rt
ANTHERRELFER S BB ANV T EHEHERRE KA B LR Y] 5%
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B2 MpERBES I XL 618 BRE T VT EAETRELREASE
AN ANTIHETHRE T KBLOgE RATEY B2 ANVTE VT AT REL
AATHLE NS 11113% > Ra ¥+ Rk PGA R+ » H AT L B E b >
Bts— LRI BAZ e S FH2 AU ASEH LR NS 444% 0 4p#>t KB 1.0g
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617 AVIANTIUAEIRELRFE B LR

HAF B~ 24 (mm)
Pl RA LR (%)
EXP-R(&2*Z) | EXP-A(X %)
KB O0.1g 6.26 7.02 12.20
ECO0.1g 4.24 7.02 11.95
KB 0.2¢g 13.65 15.51 13.60
KB 0.4g 32.76 36.61 11.75
KB 0.6g 60.00 62.24 3.74
KB 0.7¢g 75.23 74.07 -1.54
KB 0.8g 86.45 85.42 -1.18
KB 0.9¢ 99.63 97.55 -2.09
KB 1.0g 116.46 110.89 -4.78
KB 1.15¢g 136.18 135.32 -0.63

%2 618 ANTANTUGHERFELRFARKCH LR

HAF 7 4 = (mm)
RIREE R LR (%)
EXP-R (% %%)| EXP-A(XZis)

KB O0.1g 0.11 0.23 111.13
ECO.1g 0.10 0.29 176.54
KB 0.2g 0.34 1.57 361.16
KB 0.4g 1.45 4.79 229.21
KB 0.6g 4.19 7.35 75.29
KB 0.7g 5.92 8.97 51.59
KB 0.8g 7.98 10.34 29.57
KB 0.9g 11.00 13.31 20.94
KB 1.0g 15.20 17.03 12.06
KB 1.15¢g 25.70 26.84 4.44
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6S3ANZAVTRUAHREENEF RUT L BERF BAR
AFFEFANTENTUHEFEIRENLE RAT L@ RF B 25540 @
6-53 9777 B AW B ER T2 A deid BOL R B SR AL 6-190 % BT
ANTE LT UG THRET LSRR T2 R A RS BRI EALB Y A
A% o Bl 6-54 977 5 A B R IEH B2 b B4 Gl X% TN 4 620
BERET 0 KBO6gH RAT VT SAETREL Sl B BECE ST A VT A
FoE KBO6gs Rz {8 ANVTHEFTHREZ fvid R e 3t VT S
%E o XA B LR Y B O%N > W KBLISgH B Er T2 AT v SaiEP %A

ZAhvE B B AL B WYL 1.85% -
619 AVIANTIUAERRELRFE A HERLE

57 SRLE N ()
BlEE B W E R (%)
EXP-R (% %%) | EXP-A(XZi5)
KB O0.1g 0.20 0.21 1.19
ECO0.1g 0.14 0.14 3.12
KB 0.2g 0.41 0.41 0.51
KB 0.4g 0.81 0.80 -1.40
KB 0.6g 1.13 1.09 2.95
KB 0.7g 1.25 1.28 2.37
KB 0.8g 1.38 1.39 0.69
KB 0.9g 1.50 1.52 1.55
KB 1.0g 1.61 1.61 -0.10
KB 1.15g 1.77 1.74 -1.88
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1620 A VTR XTI LMBERHREL i R AlcE B

Svigk BT ik
Pl RA LR (%)
EXP-R (% %) | EXP-A(2Z )
KB O0.1g 1.75 1.82 4.40
ECO0.1g 1.45 1.54 6.17
KB 0.2¢g 1.68 1.74 3.53
KB 0.4g 1.59 1.67 4.65
KB 0.6g 1.55 1.61 4.25
KB 0.7g 1.63 1.56 -4.13
KB 0.8¢g 1.65 1.56 -5.60
KB 0.9g 1.58 1.45 -8.14
KB 1.0g 1.49 1.43 -4.18
KB 1.15¢g 1.33 1.30 -1.85
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