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B

ABSTRACT

Keywords: RC seismic retrofit, Steel jacketing, RC jacketing, Steel frame, Wing wall

The SERCB (Seismic Evaluation of Reinforced Concrete Building) is a popular
software of seismic evaluation for existing RC buildings in Taiwan. It provides a
powerful visualization function of plastic hinge setting for RC members as
preprocessor of pushover analysis as well as nonlinear time history analysis,
preventing the manmade mistakes and enhancing the work efficiency. In addition, It
also gives an automatic connection to the commercial software such as ETABS,
MIDAS, etc. to perform nonlinear structural analysis, and a postprocessor in
justifying if the seismic capacity of RC building is qualified or not. As a result, the
SERCB is well used by the structural engineers herein.

This project intends to extend SERCB to deal with seismic retrofitting. Some
available retrofitting works including (1) improving the RC columns by RC covering,
CFRP wrapping or steel jacketing to increase ductility or strength, (2) installing wind
wall to enhance strength, (3) inserting or attaching steel frame to increase stiffness are
studied and discussed. The plastic hinge property of the RC member retrofitted is able
to be determined and its precision is assured by investigation of practical experimental
results. Some case studies are conducted by the software updated. The completion of
this project can promote SERCB to perform the analysis of seismic evaluation and

retrofitting for existing RC buildings.
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a

B R T4 ARV, (kgf) &7 2355
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M, =M, +(M

v vy
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O\ - 4k 55R
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3. R gt 050 2 2 2 & (Constitute Law)
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2 ERE M RS 2 e R Y g R ol o VRRP R L R

a. XBRZEI (Concrete in compression)

Yo@ 307977 0 B A RKI W AT BRIV AR B -REM R B
it RILAR R HRKRI XRES Y - Bt Gl Aol F
MoRAI R THRA REY BT L7 40T (Belarbi and Hsu, 1995)
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b. X R &2 (Concrete in tension)
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WHRRIEAFMRLA FRT S
SERCB # 3 #i- /0.2 B4 212 A 47355 4F 58 5 b %hiE

FHFRECHBBRTIPRE G AR ERFE R A RREEREAMET

Fod B 7567 Y6 T G5 B2 TN HATE2E 2 A SR o

————————————————— 0.4Sy5
------------------- 0.4Spg
-------------------------------- 0.4S,4/4.2
10 12
Displacement (cm)
Bl 7.55 *h3RNARAZZE A 5 2 B0 A AviE R 2 4 B
(7 ki s 485 p FELTE)

B 7.56 Y6 T & B 2 B %

[T kim: wmgp F i)
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B Ak g atag s 2ot &5 0 SERCB % sup o 4 55 5
o 9 11 SERCB 2 A 46 o i (7 B+ B0t A i ey » B A8t 400 41 5 i 2
B0 RARELE i SR LA FRAF IR TR A S E

WHE o LT EBELIER T UREREN BN N BT T

b3 i
SRR R TR AR (N G L R R E ek
IPHBR P RIRE AT Y AT

SAFRERA BRI 2L A FAAFOR/RT I EFARE 5T
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i A A R R Y L

e A AR BER Y L p

PR AR E B R AN ST o A R TR R TR 0 YRR R E

1 %% T_& %iBE(F.sect 2% ad)

AT RBE S 2 BT AR  PMAZTAAT A E DM SECT fo*MET
B Aok ¥4 %ﬁ'JQ%*.SECT#;T;L@&(Q#’;’éﬁvgaéigi g XpeoER)
BEiE*SECT» PIAART P € B » T » F " Fihikdr s T > BF
Modify » 4-® A.1 :

[ wEsssc.vi2sec |
HS 4@ @ (=

ERETES
| Material | Section
Name Type Editor
ca [Rer... [*[ Modity )
CcE [csr.. |~ |  Modity |
Chun  [WIN. |v|[ Modiy |
* L L=

B Al %% %iBi 7

(1) Name : %5 0 &4 > fie £ ETABSY #73% 2ehitam &4 o
(2) Type : %o 754k o

BT R ET I ks e B o A BREFR i 8



GHRRIEAA RN FRT S
SERCB # 5 Hrie2 B #1224 326 4 35 % Gl iR

BB T(BlA2)E & 28Tk e B SHIBAR T (B A3) T & BIFRIES B B

ey labell (Hm ] [Seelloc J[ ok |

Secth SectionView

€04 | = { |

LI ] 1 i
Cover
Height
RCMaterial
StrelMaterial
Width

= P
gE@@s

RIS B (cm)

(1) Width : %76 % & > g K«
(2) Height : %7% 3
(3) Cover : HER 5 B
(4) RCMaterial © 4% 5 R 48 3 et 8 o
(5) SteelMaterial : 4k 55 et LB o

(6) SteelLoc : %@ ehifie &5 F kL o

4y

~my

_3..%

]

‘.?

ETIRN
@)
=
o
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e A AT SRR L p

(2)%rm AR E
WEARTS TV UERY X F i ¥re oht <1 2 RRSHEIR(B A3) F

PEA 4R BT 13 e 85 e A o

f DefinitionEd )
Section| itionEditor |
e -3

SectionData SectionView
0= ' SRS SAaaaaassia e ket T
o BN A i -

Cover
Height
RCMaterial
SteelMaterial

gwwgw

s (6]
| e [

Location:

sotangk] ex X1,Y1-K272
Lt el L)

Ll 1T

Bl A3 4k 55 %75 e % %IRRT

(1) SteelNo : 4k 55 5L o
(2) Number : 4% 5 #c B o
(3) Location : 4k &5 i~ % o

(4) Steellnfo : 7w efie 85 T T % o

209



WRRI RS AR PR S
SERCB #F % #-e 2 B3 212 A $ 3235 4 58 % 5| %il

SectionData SectionView
|3 ; 60.00 I;%
Ll HE

Height
RCMateriald
RCMaterialB
SteelMaterial

T
Width

saznwsw

SectionData SectionView
'Eﬁﬂﬁ T !
HB
Height
HU
RCMatkeriald
RCMaterialB
SteelMaterial
Width
WL
WR

—mgOowmOEZEES

PRIEE B (cm)

Bl A4 24 ¥ro %HiBAET

1) Width: %ra 2 /5 » Fp%k hE = Zcmo
(1) Fik

-

(2) Height : 53 3 j » 7 el = 5 em -
(3) Cover : 3k 5 & » 3R «H =5 cm o
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e A R Y L

(4) RCMaterialA © J %76 4 5572 58 4 o REH o

(5) RCMaterialB : 775 4k 55 48 2 et L2 8 o

(6) SteclMaterial : 4k 55 2_ 4L F o

(7) WL: ER=®3 hi = RIZ5E3 R HHE = 2cem o
(8) WR: i+ i i+ Rl2iEd  FRDE=LZome
(9) HU: ¥4 842 R 842 jEdp > 5% 0¥ =% cm o
(10) HB : ¥ A4 T RiL ks R4 > JFRNH = Som e

2 HREET 2K HIECE.met KL% )

Bl A5 5 ATHAT R o e 2 MR T 2 e S RIBAL T o Ap M AR R
AT AE NIFMET 40 4ok 6 * %4 2 8 $* MET ##i2 2 > ¥ 4* MET
FFEA T PARTY - KT

|48 HEE®\RE.VI2SECT) |
i d3 | 6 2R 0 ([«

EFEEE

Material |Section |
Name Law Editor

» 2 Kawss.. |v | Modify |
C Kawas... | ™

i [ow 7| outy _

SwelB  [Stel ||  Modity

* L [

i

Bl AS i 4Ta %HhiBiL T

L o

w4

(1) Name : %7 e &L > fic £ ETABS Y #73% T_eht
(2) Law: #iftle =i -
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SRR ZERAF A RN TRT S
SERCB #F % fe 2. B4 8132 A 537 4 5 & b ShiE

(D% T

% E B R 20 B 2 i B~ Material F ¥ 153 T Modify > 4B A5 ©
BRI N BHERIERART > BT 2R T e &g
o LB EHETH R ENEZ T REB 0 AoB A6

MaterialDefinitionEditor la_*l&j
Bl | =
B HEER ' _t vhdih o T Ydth {
Ash 2.55 ¥ SV
z o ere) @I TSNS
EL3 10 o a 5 O
Fe 210 2 2
Fsy 4200 Height :_T EL3 Height ;—T
Fy 4200 EL3
s s O O o) O
Speacing 10
sy Oy | erc el (oLl e
EL2 : EL2
Width .
Cover __
2
EL3  Height ’4— EL3
Ash
A BRI (om'2) (2 RE NI ) €2

B A6 ML ¥Te %HiBRT

(1) Ash: 45 5538 B2 %0 fi (B 7 > PR E 2em”2) -

(2) EL(Q2): 3% 2Hb2 Jd 5 BB -

(3) EL(3): &% 3$h2 j& 5 I JE o

(4) Fc: iRzt 34828 ey B¢ Fpk 8 = 5 kegflem™2
(5) Fy: i s5en'd Rag & > K 0 H = 5 kgflem™2 o

(6) Fsy : ja 85" (KRog & > K hH = 5 kgf/em”2 o

(7) SNo : & &5 crsidic » 7 116 * #8 ~ D1I0X 105 # 55 o

(8) Spacing @ j& 83 cnR FE > FEE e H = S com o
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1 %6 T4 (*.SECT)

wp

BELEA S B

ErTiRERE

$ Unit |
Kefcm 8 4y : KGF-CM > Ton-m> KN-m> KN-¢m> Kip-in

e A A SRl LR

$ RC Rectangle Section Definitions

(cm) (cm)
SC3Me  S3RCMe 50.00 50,00
$ End EC Rectangle Section Definitions

| . .I =
Width

(1) Name : %1% e & 4L o

(2) RCMaterial : 4 5082 58 3 R H o
(3) Width : %% & » X E > icme
(4) Height : %7% 3

(5) Cover: WA HERE > pK B =5 come
(6) Angle : 7% 31 $her b £

213

$ Name RCMeterial ¥idth Height Cover Angle
s (cm) (deg.)
5.00 0.00

e T &

AR Ak B R P B AAIE0 A



b R R

(b) 4w 5%

&R R S R
SERCB #t 3 #-22.2.

B A A 5 S G

R FI %6 .

$ RC Circle Section Definitions
gNane RCMeterial Diameter

f (cm) (cm) (deg. )
g SC3We  S3RCUe 50.00 500 0.00
) $ End RC Circle Section Definitions
€
)
(=)
(1) Name : %7 e % 4 o
(2) RCMaterial : 4 55 02 58 3 8 H o
(3) Diameter : F]?;%7@ e1E j& > PR HH = Scm o
(4) Cover: HHE R R > FERNE = 5cmeo
(5) Angle : %7 A fh HIRAHE iz 2 d > HixZ R - P o L0 B o
() iRt HAMBZ R LEER A
=
- $ Composite A Section Definitions
$ Name RCMeterial ¥Width Height Cover th Angle
3 (cm) (cm) (cm) (cm)  (dez.)
SC3Me  S3RCHe 50.00 50.00 500 20 0.00
$ End Composite A Section Definitions
W
= cover
M
Width
(1) Name : 7w e & fE o
(2) RCMaterial : 4 53R 382 AL -
(3) Width: h¥%re TR » R HE = icme
(4) Height: %% 3 & > PR NHE = 5ceme
(5) Cover: &k kB » FE% nH = Scmo
(6) th: Rir Bz 2 HA4m 2 BE3 > 4ot Bl#7r7 » R PE = Scemo
(7) Angle : %7 L b2 H3RAHE k2 24 > HixZ R > P oL 420 B o
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e A A SRl LR

W
= cover % Composite Right Section Definitions
A % Name RCMeterial Width Height Cover th Angle
- $ (cm) (em) (cm)  (cm) (deg )
] SC3Me  S3RCMe 50.00 50.00 5.00 20.00 0.00
oo $ End Composite Right Section Definitions
L)
I
th
|e——

(1) Name : %16 s &4 o
(2) RCMaterial : 4% 5% 8 5% 4 4R
(3) Width: h¥rs % & > FpReNHE > 5cm e

4
—
<
_1

o

(4) Height: R%e 3 & » X NHE > 5cme
(5) Cover: B R cnE R > FpReNE = Zcm e
(6) th: Rir B3 T HA4 B %2 i3 > X HE = 5om e
(7) Angle : %7% 2 b2 H3RAHE k2 % &

(e) & ¢ B3 RA%(F)):

~

$ SIS Retrofit Circle Section Definitions

$ Name RCMeterial SMeterial Diameter Cover t Angle
3 (cm) (cm) (cm)  (deg.)
SC3Me  S3RCMe SteelA 50. 00 5.00 10,00 0.00

$ End SJS Retrofit Circle Section Definitions

Diameter

")

(1) Name : %@ ch &L o

(2) RCMaterial : 4% 558 58 2 #4112 o

(3) SMaterial : 4% &5 # L HEF -

(4) Diameter : F]2;%7m ene 45 > PR hE = Scm e
(5) Cover: £k chE R > FpEXNE = SZemo

(6) t:4w¥FER >R HHE > 5Zcmo

(7) Angle : %o A fh? LN k2 A 4 HZLZ R B w1
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4 85 R R 2 22 %#mg‘;; R T e

SERCB # % firie 2 B &2 AT 04T 5% = 5 HhiE

(0 7 B RABEE):

% . g Name RCMeterial

SC3Me  S3RCMe

Height

[ nﬁ
_a-u-e

Width

(1) Name : %16 s &4 o

(2) RCMaterial : 4% 538 38+ H4L 1 o

(3) SMaterial : 4% 85 # L o
(4) Width: h%re & » PR eanH =5

Steeld

(5) Height: %% 3 & > PR NHE = 5ceme

(6) Cover : B chh B > FE% HE = Scm o

(7) t: &5 A > R NE &5 cm -

& SJS Retrofit Rectangle Section Definitions
SMeterial

Width Height Cover t
(cm) (cm) (cm) (cm)
50.00 50.00 5.00 0.30

$ End SIS Retrofit Rectangle Section Definitions

(8) Angle: #7d 1 ph2r HINAE ki sz k4 > Hix 5 B P 430 B

(g &¥ ¢ Bt n(F1)):

o

g Name RCMeterial

Diameter

")

(1) Name : %7 e &4 o
(2) RCMaterial : 4 7% 58 2 L4 o
(3) SMaterial : 4% 55 4424 F o

(4) Diameter : [F]7; %% hE [T o

*m«

(6) t 4 EE X NE = ieme

(7) Angle : &5 i s f 30 4 52 %

Fpk e H
(5) Cover: #3kf el & » SF3Rend f=

$ SIR Retrofit Circle Section Definitions

SMeterial Diameter Cover t

Steeld

Zem e

216

Y
&

cm) (cm)  (cm)
76. 00 2.50 10.00

S3RCMe
$ End SJR Retrofit Circle Section Definitions

cm °

Angle

(deg. )
0.00

o

Angle
(deg. )
0.00

HixZ Rk pPaitiE0 R -



i A A R R Y L

(h) & ¢ By dad % (3ED)):

1 3 SIR Retrofit Rectangle Section Definitions

% $ Name RCMeterial SMeterial Width Height Cover t Angle
- $ (cm) (cm (cm)  (em)  (deg.)
K SC3Me  S3RCMe Steeld 50.00 50.00 5.00 0.30 0.00
%ﬂ $ End SJR Retrofit Rectangle Section Definitions
I g /

721%
—E == =t
—>|*
Width

(1) Name : %16 s &4 o

(2) RCMaterial : 4% 538 38+ H4L 1 o

(3) SMaterial : 4% 55 43 L4 5 o

(4) Width: h¥re & > FRNE=Seme
(5) Height: %% 3 & > PR NHE = 5ceme
(6) Cover: WA cnE R > FXNE > Scemo

(7) t:&i 5 R > FEKD

(8) Angle: %7 A dhZ HIRAHE iz a4 > Hi= S B> pw L0 B -

)

- $ Name RCMeterialA RCMeterialB Diameter Cover t Angle
3 $ (cm) (cm) (deg. )
1] SC3Me  S3RCMe eeld ?6 00 2.50 10.00 0.00
= $ End CJS Retrofit Clrcle Sectlon Definitions
S
[a)

(1)

) 4 53R GRS AL .

(3) A 55 R 5% 24 ’H i}:;'_lrd- ﬁﬁ? o

4) E T 0 PR NE 2 icem e

%) kR - FERNE 2 ieme

6) t: 3 K ehH xiome

(7) LD RS S R Pm A0 R
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R S R A R R
SERCB # % firie 2 B &2 AT 04T 5% = 5 HhiE

1)

(1)
2)
€)
(4)
()
(6)
(7)
(8)

Diameter

(1)
2)
€)
(4)
()
(6)
(7)

R PR R B (ED)):

v

8

NN
\\\\Y- N N A

@
\

e e e
e

—>
| Width

0
= cover
A

Name * &6 e0 & A ©
RCMaterialA : 4k 58 48 2 R -
RCMaterialB : 4% 558 58 2 HHFLH ©
Width : h e 5 & > FFRHE = icme
Height : R %t% 3 & » PR H = 5cme
B R G R > R E S em e

Cover : #¥1%7T o

Angle : %75 A $hE BN kAL Ak > H X

cover 3 CIR Retrofit Circle Section Definitions

Name : %7 ch & fiL o

RCMaterialA : 4% 53/ 52 4 AL H o
RCMaterialB : 4 $5 8 58 3 #4845 o

Diameter : [F]2; %76 ¢h3 & » FE% hH = Scm °

T EER R o R nE mhome

Angle : %75 2 fhe? HINAE A 2. A b > H i E

218

Ccm

7 ks ™ x § CJS Retrofit Rectangle Section Definitions
7 $ Name RCMeterialA RCMeterialB Width
i 3 (cm)
i SC3e  S3RCMe SteelA 50. 00

$ End CJS Retrofit Rectangle Section Definitions

$ Name RCMeterialA RCMeterialB Diameter

SC3¥e  S3RCMe SteelA T6.00
$ End CJR Retrofit Circle Section Definitions

Height Cover
(cm) (cm)
50.00 5.00

Cover
(cm)
2.50

t
(cm)
0.30

t
(cm)
10. 00

Angle
(deg. )
0.00



e A R Y L

() RED FHie Bl 58 (GET)):

W
— n—
’ /I ¥ $ CJR RetrofiT Rectangle Section Definitions
7 3 Name RCMeteriald RCMeterialB Width Height Cover t Angle
7 3 (cm) (cm) (em) (em)  (dez.)
1 SC3Me  S3RCMe SteelA 50.00 50.00 5.00 0.30 0.00

$ End CJR Retrofit Rectangle Section Definitions

TTTTT——
RO S R s S WY

R
§

e S A
A = cover

—>
| Width

2

(1) Name : %16 s &4 o

(2) RCMaterialA © 4 538 58 4 HHEEH o

(3) RCMaterialB : 4% 5582 58 2 $4 42448

(4) Width: h%ie 5 & » JFXPHE = icmo

(5) Height: %% 3 & > PR NHE = 5ceme

(6) Cover: #7é%7o FER LR » R NHE = iceme

(7) t:HER > FFERFE = iome

(8) Angle : %rd 2 phe? B INAIL Kz k dk > Hi= L B P30 B -

(m) ¥ 448 %8

| «<— Height —>|

40
WL |—1-)WR
7
o a 45 E
o a
O[O O -
T Lo
g
= =
Ey _
(o] QO L
g %
—_—% N g ==
~
= I e N
2 | ®
¢ "
- & = T
i s o = a‘: o
E= |_¥ i
Tkt e
E od L ls o
L <
£ o =
®

0z
%
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B 55 R GR A 2

ERF AR RS

SERCB ## s firie 2z BB B2 A4 5% % 6| %hiE
$ WingWall A Section Definitons
$ Name RCMeterialA RCMeterialB ¥idth Height
3 (cm)  (cm)
SC3Me  S3RCMe S3RCHee 40.00 50.00
$ End WingWall A Section Definitions
(1) Name : %7 0 % f o
(2) RCMaterialA : 4% 858 58 2 44210 o
(3) RCMaterialB : 4% 55 R 52 3 #4352 F -
(4) Width: h¥%re R > R HE =icme
(ﬂfM@U&%ﬁ%&’ﬁaﬁE&*
(6) Cover: iT¥7e; LA B R - FRDEZZome
(7) WL : ﬁ;]% PRI R 7?‘]1&5’%?— ’
(®) WR: ¥+ RlI RiLt 2 §Ed
(9) HU: E3 583 Ry 882 FE -
(10) HB : ¥ 35 & =8 T R4 A =2 BB -
(11) Angle @ %7m 2 e k& IR AR % 2Lz &
¥re A SRE AR

3 Steels Location

3 Name Meterial No. X Y

SC3Me Steel =5 38.000 4. 240

SC3Me Steel =5 45.019 4.978

SC3Me  Steel =5 51.731 7.159

SC3Me Steel =5 57.844 10.68¢

SC3Me  Steel =5 63.089 15.410

SC3Me  Steel =5 67.237 21.120

SC3Me Steel =5 70.108 27.568

SC3Me  Steel 25 T1.575 34.471

SC3Me Steel =5 T1.575 41.529

SC3Me  Steel =5 70.108 48. 432

SC3Me Steel =5 67.237 54.880

SC3Me  Steel =5 63.089 60.590

SC3Me Steel =5 57,844 65.312

SC3e  Steel =5 51.731 68. 841

SC3Me Steel =5 45.019 T1. 022

SC3Me Steel =5 38.000 71.760

SC3Me Steel =5 30.981 T1.022

SC3Me Steel =5 24.269 68. 841

SC3Me  Steel =5 18.156 65.312

SC3Me Steel =5 12,912 60.590

SC3Me Steel =5 8.763 54. 880

SC3Me Steel =5 5.892 48.432

SC3Me Steel =5 4.425 41.529

SC3Me Steel =b 4.425 34.471

SC3Me Steel =b 5.892 27.568

SC3Me Steel =5 8.763 21.120

SC3Me Steel =5 12.912 15.410

SC3Me  Steel =5 18.156 10. 638

SC3Me Steel =5 24.269 7.159

SC3Me Steel =5 30.981 4.978

3 End Steels Location
(1) FEK mE > acm e
(2) Name: 5 #fa &AE 0 & T &4 5 40

¥R
(cm)
11.00

HU HB Angle
(cm)  (cm)  (deg.)
40.00 40.00 0.00
A0 R



HI|4fE TR FE -

—_—— /O th

|le—|"

Width

Midk A AR

3 H Steel Datas And Locations

(1)
2)
€)
(4)
()
(6)
(7)
(8)
)

SName Meterial ¥idth Height tw tu th X Y Fy A
3 (cm) (em)  (cm) (cm)  (cm) (deg. )
HSD HSDMe 40.00 50.00 1.20 0.80 0. 60 11.00 40.00 4200.00 0.00
$ End H Steel Datas And Locations
H 34 %o T &
Fp3k 0 i 5 kgf-cm o
§7 47 8T g S R -
Name @ %7 e & f o
Material @ #4128 » e & met? “73K TPEF o
Width : %% 5 & > X hHE = icm-e
Height : %o 8 & > K «E = 5cmo
tw: HA4 B AR > TRk hE >~ hceme
tu:HA4 P B ER ?E;{;’ﬁﬁ i~ %cme
tb: HA4s T EH 5 A > Sk ehHE = iceme
(10) X : X? m erii & o
A Y 1 Y? w et o
(12) Fy © 2 $5e0"8 iRg & » F K e H = 5 kgf/lem”2 -
(13) Angle : %7 2 b2 H3RAfE 4z 24 > Hix5Z R > P o L 420 B o
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WHRAIERF RN A =T 5
SERCB #F % fir e 2. B 4F 2132 A4 325 48 56 & b ShiE

2 HFEEFH(.MET)

wp
TEER R T

B it Bh R AT nH gt

|
LB
T#
W
A
(.
:%‘2?

MA AN ETERE AR TEREI 2L

W5 d R RR LR S R

ERARERE
$Unit
KGF-CM

(1) Fpx enHE = 5 kgf-cm -

MR LA ETRRE

¥ if # Kawashima ~ Mander? & e & 22 # ¢ — 617 5 ﬁ?] » o
(2) Name : &7 7 & f 0 fe & secthh ¥ Tk TETR LAE o
(3) FC' @ Ritd :E4028 % chpURE A 0 12k chH = % keflom2 o
(4) Fy: i s5en' Rog &R > R e = 5 kgflem”2 o

(5) Fsy: Ja &5 e0'% R3g & > 3Rk ohH = 5 keflom”™2 -

(6) SNo : fé i e > 7 11 ¢ # #8 ~ D10 £d10 % -

(7) Asd: 4 530 B2 855 4

(8) Spacing © Ji 5% ePfF §E > FEK HH = 5om e

(9) EL(2) * &3 24h2 4o 551938k o

(10) EL(3) * #-E 3h2 4a &5 194k -

Gl ET R TR

(11) Name : #7m 7 & f 0 fie & secthh ¥ T3k T¥To Z 4L o
(12) Fy : A 85 e%% (k35 B > Fp3k 08 = 5 kgf/em”2 o

(13) ES:4p 5% 384 e
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Koo . ¥ : KGF-CM > Ton-m > kN-m > kN-cm »

gl(awashina oonstituti\replaw @ &
Name Fc' . o Fsy SNo Asd Spacing EL(2 EL
80.0 %lnﬂﬂﬂ. 0 =3 13.0

S3RCHe 2 3
3 End Kawashima constitutive law

T, by g
$ Mander constitutive law e ’}’t:} KR f‘df‘
SName Fc' Fy Fsy SNo Asd Spacing N2 N3
S3RCYe 260.0  3500.0 5000.0 =3 3 13.0 2 2
$ End Mander constitutive law

§ Steel stress strain |

ENW? glﬁfﬂil 2340000
tee s vz
SteelA 3500 2040000 4 3 e

End steel stress strain |
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