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Seismic Force Requirements in Taiwan

0J 1974 CodeZone-l_-1974‘f.|". __7’{.5
e Base shear: V=ZKCW i
s Z=1.25,1.0,0.75 .
s K=0.67,0.8,1.0,1.33 |
s C=0.124T<0.1
= W=D+0.25L
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7 1982

e Base shear: V=ZKCIW

7.=1.0,0.8, 0.6

C=1/8)7<0.15
I1=1.0,1.25,1.5
W=D

K=0.67,0.8,1.0, 1.33

120° 121

CodeZone_19824f

7 #Em(1.0g)
| EEEE(0.89)
| 33E®(0.69)
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0 1997

e Baseshear: V=

71
1.4(1y

m 7Z.=0.33,0.28,0.23, 0.18
m C: for 3 site classification
and Taipei Basin

Design Spectrum

Site 1 (Cv=1.2)
Site 2 {Cv=1.5)
Site 3 (Cv=1.8)
Taipei Basin

vf
CodeZone_19974F
AN —=®(0.33g)
-7, %(0.28g)
—E(0.23g)
| =E(0.18g)
f"(0.2g)

1 1
0 0.5 1 15 2 25 3

Period T (sec)
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0 1999 (after Chi-Chi EQ) | _..r0ne 100 gﬁ
e Base shear: W) wmvs
BELE

vo a(e) o
1.4ocy F, )

u

m 7=0.33,0.23
m C .= 2.5 for Taipei Basin
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*
Seismic Design Force (2005)

0 Base Shear for General Sites at Design Level

e Mapped design spectral response acceleration

parameters
= Based on uniform hazard analysis
(10%/50 yrs., 2%/50 yrs.)
m 5% damped spectral response acceleration at short
periods and 1.0 second

S 0.8g 0.7¢g 0.6g 0.5g
s” | 0.45g | 0.40g | 0.35¢ | 0309

1
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at short periods ( 5”)

at 1.0 second (S”)
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777 0359
. 03g
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at 1.0 second (5")
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Modify Table C2.1(from 2006)

at short periods ( 5”)

Code06'_475yr_Sas ¢
N 0

[ Jorg

W o

' 05g

at 1.0 second ( S”)

Code06_475yr_Sa1 mgﬁ’
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| satam
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TABLE 16-N—STRUCTURAL SYSTEMS1
(For occupancies regulated by BSC and HCD 1 & HCD2 use Table 16.1-N)

HEIGHT LIMIT FOR
SEISMIC ZONES 3
AND 4 (feet)
BASIC STRUCTURAL SYSTEM2 LATERAL-FORCE-RESISTING SYSTEM DESCRIFTION R [+ x 304.8 for mm

1. Bearing wall system 1. Light-framed walls with shear panels

a. Wood structural panel walls for structures three stories or less 5.5 2.8 65

b. All other light-framed walls 4.5 2.8 65

" | 2. Shear walls
a. Concrete . 4.5 2.8 160
b. Masonry 4.5 2.8 160
3. Light steel-framed bearing walls with tension-only bracing .28 2.2 65

C B C 2 0 0 1 4. Braced frames where bracing carries gravity load

a, Stee] 4.4 22 160

b. Conerete3 2.8 22 —

c. Heavy timber 2.8 22 65
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Mée &N, (2)5 % 5. 2.0. 20.
. 348 B #HT 2 2 B 4N 25K E A 1.6. 20.

A5 RS T LR E 2 AR : :
(1)48 3% 3.0. 50.
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Paramount Residential Towers

+ 39-Story Building in San Francisco (2001)
* 478 Precast Moment-Frame Columns

+ 732 Precast Moment-Frame Beams

* 68 Precast Gravity Columns

# * 312 Prestressed Beams

Unbonded PT
strands

(Courtesy: Englekirk)

Unbonded
region

Fiber
reinforced
groul

Drfftratio (%)

-

6-54-3-2-1012 3 456
Beam End Rotation (10?rad.)

200 + PTTIR

-200 -150 -100 -50 0 50 100 150 200
Beam End Displacement (mm)
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Design Eq. for Taipei Basin(Code’05)

- Four microzonations

- Representative corner
period T,

{  for each microzonation
Seismic Zone in Taipei Basin
[ Taipei Z1 (T,=1.6 sec.)
[[] Taipei Z2 (T;=1.3 sec.)
Bl Taipei Z3 (T,;=1.05 sec.)
Taipei Z4 (T ,=0.85 sec.)

The distribution is in accordance
to the basin shape and reflects
the thickness of the sedimentary
soil layers in Taipei Basin

Design Spectra

Based on S,5=0.6g and T,
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CGS,20105%
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ko 2 biiia LY MR |[RAEKN)| ERGERAFN | BB
% - iﬁ /%ﬁ ﬁﬁ- =] ‘ri R ¥RMRE | R 28 <300
yr >7.0
iR R R 12 1935yr (ML)7.1
| ERE | BEXRAN N Z#4ME | R 24 M2
B 44k | BIRMWE BER E B2 ITT m 3 prT
17 1B W7 Y 1522 | M7.1 SRAE BT Bl R 15 2HH?
A 2L 7R = SNE (1935.04.21)
- T REi & SS 14 1935yr (ML)7.1
T QEM TaR 1\14;315 04.21
% (1935.04.21) LB R 32 1848yr
M7.3
BT | HETR 105 N2 _
o [ (1999.0921) * fﬁfﬁf R 92 1999yr (ML)7.3
M7.0 o
el 7 g & Wi R 13 2 (1906.03.17) FETw
= R 58 1999yr
LA 9 3 it
ARLETE | . 5 2502 | M7.1 WE A Mol 7 2 SS 13 1906yr (ML)7.1(6.7)
wogg | © 67 A2 | (1941.12.17) | Be &
ARIE R R BB 25 1999yr
7 #% W B M6.3 NTFH R R 17 <10000yr
ALk R 6 ~E
& . (1946.12.05) Er T R 3 Z10000yr
K& BT R S5 NE ALl R SS 6 1946yr (ML)6.1
EN4 )] EREw (3722 | M3
M EETE | BT 1142 | (1951.11.25) HLWR R 30 7,189+160%
FAE R 1822 FAER | R 8 1951yr (ML)7.3
mAET R R 33 1951yr
CGS,20004 E A R 23 1951yr (ML)7.3
X kR R 67 2003yr (ML)6.6
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R=8km
e | W |gpeEde| SY Sy S| sY ET < g

| | FETEAR | SGHESE | 07 | 04 | 09 | 05 [WETMI - HEENETE

Tuntzuchlao Fault ML 7 1

DSHA(NCREE 2006)
A A A Sy=0.77(R=8km)
* ¢ ¢ 5S,=1.02(R=2km)

R = Site to Fault

-
o
T

-
N
T

o
)

" Spe= Zgp SN, SDS*O 8N,
o0 4 8 12 16
Surface Rupture Blstance [km]

S
'S

épectral Accéleration, Sas [g]

475 5 =) 57 #A
BATE XA SDS:SfFaNA=O.7><1.O><1.1=O.77g AR

BRBMEXY S, =08FN,=08x1.0x1.1=0.88g  10%

¥ National Center for Research on Earthquake Engineering (NCREE)




DSHA %-#7 & PSHA 5 #7

© DSHAZ# © $ 7 H 3055 B BB B S0 5 A6 94 7k L 437
4 R EE R T X A
o TEIMTE S B
® T 3l % BT /g Bk 43 B B (Surface-Rupture Distance, ...)
* 3 & E A (S, S, ~ PGA ~ PGV)

© PSHAG# - LA7EE) B & S UG B ARER » 4474 T 8B
BETX AR EFIRZZIFHEN
® Poisson model (3 EE8H 2B %)

2-: National Center for Research on Earthquake Engineering (NCREE)

HCREE

ﬁ—%&,iﬁ g’fﬁfﬁ (™= 57 HA #42)

© b —REBEAMERREAH1999F
©® BEFE350~700F(HHERE)
® DSHA - #7

® L=92km, M, 7.3
® PSHA »#

® M,;=7.60~7.10

® time-varying model

® Poisson model

National Center for Research on Earthquake Engineering (NCREE)
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PSHA 4#7

. . .
Time-Varying model Poisson model
Sas Hazard Curves Sa1 Hazard Curves Sas Hazard Curves Sa1 Hazard Curves
10 ; - : . . ) 10° ; E : = : 10 : : : £ E ; ) 10° ; E : = :
i Chelungpu Faul | | Chelungpu Fault | | cnewngpu Faur | | Chelungpu Fault i
R.P = 350 yrs, Length = §2m | | R.P = 350 yrs, Length = 52%km | { | | R.P = 350 yrs, Length = 52%km |
ML =76~71 | | ML =7.6-7.1 ML =7.6~7.1
Model = Time-Varying Model = Time-Varying Model = Poisson
10} 0 10} 0
g | g | g g |
£ c £ c
o 2 1] 3 o 2 1] 3
&1 a1 81 a1
N 5| B 5|
= & = &
5 E 5 E
8 o 8 o
g 107} 2 107} g 107} 2 107}
[ [ o [
] o ] o
a a a a
= £ = £
e = e =
b -] b -] S
i RO i i RO i
10} RO2 10} 10} RO2 | 10}
RO5 RO5
{| ——Rros {| ——Rros
{| —R1D {|—R10
3 R12 . \ : R12 .
10 T T i i W BT gl e — i E 10 T — i L A | BT gl e —L i i -
o 02 04 05 08 1 12 ] 02 04 0B oe 1 0 02 04 056 08 1 12 14 ] 0.2 04 0B oa 1
Ground Motion Intensity,g Ground Mation Intensity,g Ground Mation Intensity,g Ground Mation Intensity,g

' National Center for Research on Earthquake Engineering (NCREE)

R EZ BT R AEXRE T
(4755 = 5747 )

- R.P. 475 yrs _ R.P. 475 yrs
2 2 T T T T T T T T T 2.5 2 1 T T T T T T T T T
& + S .=08N CLPfault - T 09 CLPfault 2
Qe 0 A ML=73 2 B og | ML=73 -
§ 1 RP.=350yrs | © §07F R.P.=350yrs | 1.5 O
® 12 115% T osp i :g
K — Y 2 o5 14
S 08 eg . 1 < Soaf" ® * s o o '
<_t DSHA(NCREE, 2006) & ¢ ¢ 7 Z < 03 | DSHA(NCREE, 2006) 1 Z
T 0.4 [fo ¢ ¢PSHATime-Varying model — 05 T 0.2 H® ¢ PSHATime-Varying model _ -1 05
§ . A a A:ts’::‘.ol;.olsson model . | i 0 g o1 :A PN Z§::?‘.)F;ousson mOdEI. SD1_IO45NV i
I I I I 1 1 0 T T T T 1 1 0
2 o 4 8 12 16 A 4 8 12 16
Surface Rupture Distance, [km] Surface Rupture Distance, [km]
r=2km[2km<r=5km|5km<r=8km|8km<r=12km |7r>12 km 12km<r=14km r>14km
Nyl o123 1.16 1.07 1.03 00 LN 1.0 NEERIEEAR T
N r =2km|2km<r=5km|5km<r=8km|8&km<r=12km |>12km -l, 12km<r=14km r>14km
"I 136 1.32 1.22 1.10 1.00 1.0 RAEEEIEER T

' National Center for Research on Earthquake Engineering (NCREE)




4T 86540 7B 2 3t A S PSHA 47 4 R 1E 8%

LAY #4172 AR 3T 1kmeyS1 T ht A 45) ¢ (PSHA =>Poisson model)

Code’05 PSHA

R.P.~700yr(?) R.P.~350yr
475yr: 2500yr: 475yr: 2500yr:

S,=0.8x1.23=0.984 S, =1.0x1.25=125  S,~1.35 S,=1.41
S,,=0.45x1.36=0.612 S,, '~0.55x1.50=0.825 S,,=0.86 S,,=0.92

1.6

va] -~~~ CLP Fault(ML7.6~ML7.1,R.P.=350yr) |

————— PSHA:2500yr éﬂ_j}—/‘\ =l E% :’H‘H %EZ/-E@] l%ﬁ)% ’

---- e | PSHA% R & 1475 % & 57 1 7

R.P.475(Code'05) | | ;I}:fc T_l»l;, J 3 //ﬁ_ %/% s 575 ﬁ ?/E ki-—

| &xzt#nEs o e HahE 42500
| % - 4758 8250045 = 67 38 =

" S | b4 b 45 2 g B 44 o

o 1 2 3 4 sgineering (NCREE)
Structural Period, Ts[Sec.]

Spectral Acceleration,Sa[g]
o
©
el

RAT R 80 BT B ¥ 3t A L DSHA 4547 & R b 8
® H475F %R 25005F &) 57 41 2 45 8 i fo — DB R T & K P 3L Ao
iR EA420.8 0 0.45) & (1.0 - 0.55) A L &4
® o487 T ak(1km)Z 37 B 2 3 2 B F &AL & 4 s DSHA > #
GReE > BB RATAE LA LDSHAL R B 2 Bi1% o

DSHA of ML
475% @ 58 | 2500E =M | N (0 g
= 57 #A B & M, | Scale | Scale | Scale | Scale '
A 4 A % \
iER4% | 731085 | 083 | 099 | 1.01 Scale
6.7
100~300 4 isn (7.1 0.91 | 0.89 1.08 1.12 S
it 6.3 | 0.89 | 0.80 1.17 1.10 BT R R.P.
¥ g 71 1 079 | 0.73 | 0.98 0.95 i{:gg 350
~ ) . . . . .
30074004 i, -F By 71 1 079 | 0.72 0.98 0.95 A5 BT R
(~7004£?) BE 731 0.73 | 0.71 0.93 0.96 RFH-HLUR | 700
~10004F | KRR~ Ao | 7.3 | 0.69 | 0.60 0.90 0.91 B 1500
Z R BT R 1500
Ip il il | 1500
##1# National Center for Research on Earthquake Engineering (NCREE) ol W R 1500
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NAME Length| Type Group| M ML* |Code,ML|TO(LAST_EQ)| R.P.

i EX 27770 92 R 0 40 Gi1-1 7 6 | 73 .13 1999yr 350 |1
'#. ol B R 25% SS 75 60 G1-1 | 6.9 {6.7(7.1) 7 > 1906yr 115 H
____________ 1

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

kg{ L]J M& "f' -~ TN
‘ 53* R 35 70 G1-3 7.6 ¥7.3 7.1 L/ 1500
wsowi g | T | | T | 7T T T TRt
=

AR SRR S - MwiRHILin et al. (2008)(#§#4/3 3 hgineering (NCREE)
*%ﬁﬁﬁ%ﬁ%ﬁ{& ZETERE

L BT B (@i

© b—REAMEEE 19064
© FREEFHMA1I5E (17924 K 19064 )

® DSHA > #7 >
® L=25km, M, 6.7 (Code’05:ML7.0) N
®© PSHA % #7

® M;=7.00~6.50
® time-varying model
® Poisson model
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IR X ABT R AERE T
(4755 =1 5740 )

_ .P. R.P. 475 yrs
2 2 T T T R: P 14751yrsl T T 25 E 1 T T T T T y: T T T
&t = MSN fault 5 09 [ = MSN fault | 2
& ol Sps=0.8N, Mieer 2 8 oal Sy=0.45N,, MSK 6a_,u ]
& C .
S T RP=115yrs] © & 07| R.P.=115yrs{ 15 ©
® 12 - 115% B | :.‘—a.
% %‘ 4 m 9 05 | 1 m
g 08 > 1 < Soaf S ~ >
< r DSHA(NCREE, 2006) T = < 03 - DSHA(NCREE, 2006) ] z
E 0.4 |-|* ¢ OPSHA:Tin?e-Varying model = 0.5 © 0.2 _[¢ ¢ & PSHA:Time-Varying model — 0.5
- A A A PSHA:Poisson model = ~|A A A PSHA:Poisson model
5 - Code'05 7 g 01+ Code'05 7
(/QJ- 0 1 T 1 T | | 1 0 2 9 C t | | 1 0
0 4 8 12 16 ? o 4 8 12 16
Surface Rupture Distance, [km] Surface Rupture Distance, [km]
r=2 km|2km<r=5 km|5km<r=8 km||>8 km 8km < r =10km r>10km
NAREAK | Na ——
1.37 1.28 1.15 1.00 1.0 AHEFE RO EN T
N r=2 km|2km<r=5 km|[S5km<r=8 km [|7> 8 km 8km<r=10km r>10km
"I 144 1.36 1.20 1.00 1.0 IEERINERT
National Center for Research on Earthquake Engineering (NCREE)
= =z - >
RAL EHMEZNERFELER T
=
(25004 =] 57 27)
—_ R.P. 2500 yrs _ R.P. 2500 yrs
2 2 T T T T T T T T T 2 2 1 T T T T T T T T T
@ - = MSN fault = 09 = MSN fault
8 o[ Sus=1.0N, uSNft 1 FuE 8,,=0.55N,  MSNfault |
s r RP=115yrs| o §o7fF RP=115yrs{ o
‘é 1.2 h ‘l(-“' E 0.6 &® - 1 =
2 ] > 1 o Sosf * > S
§ 0.8 |- LS . | < 804l 2 . >
< L DSHA(NCREE, 2006) z &’ 03 - DSHA(NCREE, 2006) =z
) ° | - < 0.5
© 0.4 | | # o PSHA:Time-Varying model 0.5 © 0.2 | |® ¢ ¢ PSHA:Time-Varying model
= A A A PSHA:Poisson model i &S " L |a & APSHA:Poisson model .
9 5 Code05 | e 01 Code'05 |
Q 9 T | T | 1 1 0 o t 1 1
? 4 8 12 16 @ 0 4 8 12 6
Surface Rupture Distance, [km] Surface Rupture Distance, [km]
=2 km|2km<r=5 km | Skm <r=8 km|| > 8 km 8km<r=10km r>10km
NABEAL | N, ———
1.30 1.20 1.05 1.00 1.0 AFZROEER T
N r=2 km|2km <=5 km | 5km <r=8 kml|| 7> 8 km 8km<r=10km r>10km
" 148 1.36 115 1.00 1.0 TEE I ER T




AR - 0 @TF&; (=) 57 31 B B )

© B3k ) 5 #A 491500 F
® DSHA > #7
® [=53km, M, 7.3
(Code’05:ML7.1)
® PSHA > #7
® M;=7.60~7.10
® Poisson model

=] 57 A sh 2 Bk

National Center for Research on Earthquake Er

HIWEZ B EAER T
(4755 =) 57 47 )

_ R.P. 475 yrs _ R.P. 475 yrs
2 2 T T T T T T T T T 2.5 2 1 T T T T T T T T T
& T S..=0.8N T-C fault T S 09 F T-Cfault 2
(I:J- 16 DS A ML=7.3 — 2 ‘2_ 08 - ML=7.3 7
S " RP.=1500yrs | © o 07— R.P.=1500yrs{ 1.5 ©
w12 115% T osf i =
R — . 1 & SosEap— 1 @
© | 3 ] = - DSHA(NCREE, 2006 .
..g 0.4 L A A AE%ES‘:(E;::;?:::LI | 0.5 % gf EA A AZ?,::EZMSSO" modll SD1=0'45NV | 05
2 I I I I L L 0 o oL I t I 1 | 1 0
9 4 8 12 16 ® 4 8 12 16
Surface Rupture Distance, [km] Surface Rupture Distance, [km]
y |r=2km [2km<r =5 km|Skm<r <8 kmf r>8 km 8km<r =10 km r>10km
8 1.15 1.08 1.00 1.00 1.0 TEZROEER T
N r=2km [2km<rz =5km|Skm<r =8 km|f > 8 km 8km<r=10km r>10km
g 1.15 1.10 1.03 1.00 10 RIS B T
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(25004 1=] 57 4A)

J&RER T

—_ R P. 2500 yrs _ R.P. 2500 yrs
2 2 T T T T 2 g 1 T T T T T T T T T
2 s =10N TCfault | 5 09 [ T-C fault
B g TMS A ML= 7.3 s 3 08 ML=73 15
s r RP=1500yrs | o & 07F RP.=1500yrs| o
E 1.2 —%\ 7 '-g ‘E 0.6 A N ] :g
3 —Ng ek Fosp - 14
8 0.8 i < 8 0.4 >
< L =osz < 03 =o.sz
S 04 DSHA(NCREE, 2006) : E 02 L DSHA(NCREE, 2006)
g L6 2 AZi:;;)l;olsson model | i ¢g 01 :_ A A AZi::;ZOlSSO" model SM1=0I.55NV N
0 T t T 1 I 0 o 9 t t L L 0
? 4 8 12 16 ® 4 8 12 16
Surface Rupture Distance, [km] Surface Rupture Distance, [km]
: &N <rs< >
v A r=2kn [Km<r=5km[Skn<r=8km|r>8km Bkm <7 =10 km >10km
IR 105 1.00 10 TR TR E K T
v & =2k |2kin<r <5 km|Skm <r <8 km| r>8 km 8km <7 =10 km r>10km
YA 142 1.35 1.15 1.00 1.0 NEERINERT
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e, o
0 .

.
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NCRH

“r*k National Center for Research on Earthquake Engineering (NCREE)

g

zmﬁéﬁ

DIR

NAME Length| Type DIP |Group M * |Code,ML|TO(LAST_EQ)| R.P
e a4 dalaiint Bt e a2 e 7 ittt
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
:
2|
AT B R 79* R 45 35 G1-2 | 73 7.3 - 1848yr 350
L2 i
RF - AW R 69 R 0 45 |Gl1-2| 76 | 13 - 700
LaEoN 0 28 R 50 30 G1-2 | 6.8 7 - 1700yr?? 1500
B YY) 33 R 24 | 50 |G1-3]| 6.8 7 - 22 1500
7S F W B 17 R 40 30 G1-3 | 65 6.7 - <10,000% | 1500
= LB R 30 R 45 50 G1-3 | 6.8 7 - FEAST1894 7T | 1500
A R S EE KRR - MwERH]ILin et al. (2008)fJ#8#4/02 hgineering (NCREE)
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it~ KT ~ 4850 L BT R

© f&R3% = 57 EA3504F

(GPS%L A7 45 5 3745 29407 5~ 5524 )
® DSHA 4% #f

e [=79km, M;7.3
® PSHA % #f

® M,=7.60~7.10

® time-varying model (1848yr)

® Poisson model

¥7 8 B7 % : R.P. ~350yr, ML7.1

National Center for Research on Earthquake Engineering (NCRE

HIHEZ B R AER T
(4755 =) 5747 )

_ R.P. 475 yrs _ R.P. 475 yrs
2 2 T T T T T T T T T 2.5 2 1 T T T T T T T T T
& T S..=0.8N C-T-Tfault S 09 F C-T-T fault | 2
O e P8 T ML=7.3 2 08 - ML=73 -
S " RP.=350yrs 1| © o 07— R.P.=350yrs-{ 1.5 ©
® 12 115% T oef i =
s f i o Sosf &
§ 0.8 1 < § 04 - ! >
‘_t DSHA(NCREE, 2006) T < <_t 0.3 :— DSHA(NCREE, 2006) T =z
R POt 1% B 02ER D Harasonmon | Sp,=0.45N, | *°
b B Factor 3 0.1 |- Factor D1 vV 4
(% 0 t T 1 | 1 0 ‘% 0 | 1 | 1 0
0 4 8 12 16 0 4 8 12 16
Surface Rupture Distance, [km] Surface Rupture Distance, [km]
r=2km|2km<r=5km |S5km<r =8 km|8km<r=12km| 12km<r =14 km r>14 km
Ni| 135 1.25 1.10 1.05 1.00 IEERAEEHT
i r =2km|2km<r =5km |5km<r =8 km [8km<r =12 km | 12km<r =14 km r>14km
" 140 1.25 1.10 1.05 1.00 AEEROEERT

Reference: #7 % &7 & R.P. ~350yr, ML7.1
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BXEEHEZ B RALET
(25004 =1 57 47)

= R P. 2500 yrs _ R.P. 2500 yrs
— 2 T T T T 2 g 1 T T T T T T T T T ]
8 [ S,.=1.0N C-T T fault . 5 09 F C-T-T fault
‘f__{ 16 |- MS A ML=7.3 | s ‘:__’ 0.8 _—X‘S{ ML=7.3 15
2 = R.P.=350yrs O o0 07| - R.P.=350yrs - o
‘gukﬂ S y-1:§ ® 06 [ 18
° > [v'4 % 05 — 14
8 0.8 4 < 8 0.4 >
< r DSHA(NCREE, 2006) 1 os z < 03 :— DSHA(NCREE, 2006) Jos =z
E 04 H® ¢ ¢ PSHA:Tin'1e-Varying model " E 0.2 * ¢ 0 PSHA:Tirve-Varying model _
g L& & A::;:;Polsson model . | 4 .g 04 :_A A A FF’::::r:Polsson model SM1_0'55NV q
Q T T T T 1 1 0 o } 4 1 | !
? Ty 4 8 12 16 @ ° 0 4 12 160
Surface Rupture Distance, [km] Surface Rupture Distance, [km]
r=2km |2km<r=5km|5km<r =8 km|8km<r=12km| 12km<r =14 km r>14 km
Ny| 133 1.18 1.10 1.05 1.00 FRERIEERT
N r=2km |2km<r =5km |5km<r =8 km [8km<r =12 km | 12km<r =14 km r>14km
"1 150 1.32 1.20 1.10 1.00 TEERIIEEN T

Reference: ¥ 7% &7 & R.P. ~350yr, ML7.1

# National Center for Research on Earthquake Engineering (NCREE)

ﬂd
g»

K- LB R

© 3% = 57 #4700
(48 39 09 24%)
® DSHA »#1
® [=69km, M, 7.3
® PSHA % #7
® M;=7.60~7.10
® Poisson model

B 4 3878 R.P. (~700yr?), ML7.3
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HIHEZNE R ALER T
(4755w 5387 )

R.P.475yrs CLP R.P. 475 yrs CLP
Surface Rupture Distance, [km] v Surface Rupture Distance, [km] v
16 12 8 4 0 — 16 12 8 4 0
E) 2 1 1 1 1 1 L 1 2.5 g 1 n 1 1 1 1 1 1 1
@ TMP fault, ML=7.3 ,R.P.=700yrs . 509 S,,=0.45N, 2
9 16 2 . 08 -
g | i o S07F 15 O
w12 —415% ® 06 b=
5 %/ {1 g Los —_‘M\-b b 1 ©
S o8 = \’E\ﬁ 13 S 04— =
< - m < 03 DSHA(NCREE, 2006) 7
3 oa | T sramrmmevamngmos| 05 B 02 [|* * *+PSHACLP TmeVarying mose| TP fault - o5
5 L Sps=0.8N, PSHATMP-Poisson model | 8o Factor . RP.=700yrs |
1 | T t T t T Q 9 I t T t T | 0
s OX 4 8 12 160 ? o 4 8 12 16
Surface Rupture Distance, [km] A Surface Rupture Distance, [km]
TMP T™MP
r=2km [2km<r=5km |5km<r =8 km|8km<r =12 km | 12km<r =14 km r>14km
Nyl 135 1.25 1.10 1.05 1.00 REE R BT
N r =2km [2km<r =5km |S5km<r =8 km|8km<r =12 km | 12km<r =14 km r>14km
"1 140 1.25 1.10 1.05 1.00 AEERIFENT
Reference: # £ 34 #7 & R.P. (~700yr?), ML7.3
National Center for Research on Earthquake Engineering (NCREE)
= = - >
EAEZEHEZ LB RALR T
=3
(25004 1] §7 £7)
R.P. 2500 yrs CLP R.P. 2500 yrs CLP
Surface Rupture Distance, [km] Surface Rupture Distance, [km]
. 16 12 8 4 0 16 12 8 4 0
G | | | | | | | 2 § 1 L L | | | 1 1 .
4 - TMP fault, ML=7.3 ,R.P.=700yrs i = 09 F S,,,=0.55N
D 46 |- 15 B g8 M1 v 115
c =1 1. = -
L a— o o607 . B
Fr2p o~ / 1 & %oef + + 4 2
5 ey =+ PR 05 = 1 ®©
® 08 A I:E: Y / o
2 . =z § g': o DSHA(NCREE, 2006) z
S o4 I+ + +3§:§f§f§$§;§?§flyi,.gmode| — 0.5 = 0'2 F|+ + +PSHA:CLP-Time-Varying model| TMP fault —| 0.5
k- PSHA:TMP-Poisson model S.,.=1.0N, | 5 <L PSHA:TMP-Poisson model ML=7.3 i
g B Factor ) MS A 8 0.1 N Factor R.P.=700yrs
Q T t T t T | 1 0 2 9 } { | 1 0
(7 n
x 4 8 12 16 A 4 8 12 16
Surface Rupture Distance, [km] Surface Rupture Distance, [km]
TMP T™MP
r=2km [2km<r=5km |5km<r =8 km|8km<r =12 km | 12km<r =14 km r>14km
Nio| 125 115 1.10 1.05 1.00 REERIIEEAT
P r =2km [2km<r =5km |Skm<r =8 km|8km<r =12 km | 12km<r =14 km r>14km
i’ 1.50 1.35 1.20 1.10 1.00 AEEZROEER T

Reference: # £ 3 #7 2 R.P. (~700yr?), ML7.3

National Center for Research on Earthquake Engineering (NCREE)
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® = 5 #1 415004
® DSHA» #7

e L=28km, M, 7.0
® PSHA > #t

\'\;,.L

= ~ *
e M,=7.30 ~ 6.80 *
® Poisson model *
ETEG
* ETT TR
*
*
HEZ
AR~ Ao i & R.P. (~1000yr?), ML7.3
National Center for Research on Earthquake Engineering (NCREE)
27T 2. 2 =
KR Z BT R E T
=
(475 = 5747 )
_ R.P. 475 yrs _ R.P. 475 yrs
2 2 T T T T T T T T T 2.5 2 1 T T T T T T T T T
o - = HCG fault - = 09 42
;,:g_ 16 [ Sos=0-8N, oot 1, B os ;ﬁgf'zult ]
s T RP.=1500yrs | © & 07| R.P.=1500yrs| 1.5 ©
® 12 [ 115% T osf i '..g
% L R ¥ 205/FR A— . 1 K
Eo.s_u A = AN\1Z<§M-_ & ATETE— 7 Z
T 04 [ DSHA(NCREE, 2006) - 05 ® g:: - R A,‘,’:ﬂ:.‘,’,‘ﬁ:ff,;ﬁ’fjl, 05
"g L|a a AEaS::A;Poissonmodel i “g 01 O Factor. ' SD‘|=0'45NV u
(% 0 ) i 1 | 1 0 ‘% o L ] I 1 I 1 | 1 0
0 4 8 12 16 0 4 8 12 16
Surface Rupture Distance, [km] Surface Rupture Distance, [km]
r=2km|2km<r=4km |4km<r=6km | 6km<r = 8 km r>8km
Ny | 110 1.05 1.00 1.00 AEERIEERT
P r =2km|2km<r=4km |4km<r =6km | 6km<r =8 km r>8km
"1 115 1.10 1.05 1.00 AEZEIEERT

Reference: X k. ~ A5 0 &7 & R.P. (~1000yr?), ML7.3

National Center for Research on Earthquake Engineering (NCREE)




BAXEHEZ B R ALRF
(25004 1= 57 #A)

—_ R.P. 2500 yrs _ R.P. 2500 yrs
2 2 T T T T T T T T T 2 2 1 T T T T T T T T
& S ..=1.0N HCG fault | T 09 HCG fault
B g MS A ML=7.0 s 3 0.8 £ ML=7.0 - 15
S b”%ﬁ RP.=1500yrs | o 507 RP.=1500yrs| o
T 12 1 ¥ Tosf A A o b=
3 N " @ Zosf -
g 08 |- i Z< g 04 R z>
% . __ DSHANCREE, 2006) - 05 % 03 I DSHA(NCREE, 2006) - 05
= : VNRVN APSHA:Poissov; model B = 0.2 L |4 & A PSHA:Poisson model S =055N e
® B Factor g 01 - Factor M1 v
o 9 | | | 0 o T T T T 1 | 1 0
2 o 4 8 12 16 2 o 4 8 12 16
Surface Rupture Distance, [km] Surface Rupture Distance, [km]
r=2km|2km<r=4km |4km<r=6km| 6km<r= 8 km r>8km
Nyl 120 1.10 1.05 1.00 REERIEERT
N r=2km|2km<r=4km|4km<r=6km| 6km<r= 8km r>8km
"I 135 1.20 1.10 1.00 AEEBIFERT

Reference: X k. ~ A5 0 &7 & R.P. (~1000yr?), ML7.3

National Center for Research on Earthquake Engineering (NCREE)
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© fR3& = HER 415004
® DSHA »#7

® [=33km, M, 7.0
® PSHA »#7

® M;=7.30~6.80

® Poisson model

B 5 B E 2 B

AR~ A5 2 B E R.P. (~1000yr?), ML7.3

National Center for Research on Earthquake Engineering (NCREE)




Spectral Acceleration, Sas [g]

X HE Z BT R AER T

(4755F = &

R.P. 475 yrs

2 T T T T T T T T

S,s=0.8N, BV teul

R.P.=1500yrs

T 2.5

AN

DSHA(NCREE, 2006)
A A APSHA:Poisson model
Factor

|

4 8 12
Surface Rupture Distance, [km]

Spectral Acceleration, Sa1 [g]

#7)

R.P. 475 yrs

SYI fault

ML=7.0

R.P.=1500yrs"
DSHA(NCREE, 2006)

a N\=

A A A PSHA:Poisson model =
PSRA: S,,=0.45N,,
1

4 8 12
Surface Rupture Distance, [km]

>

o
-
o

r=2km

2km<r =4 km

4km<r =6 km

6km<r =8 km r>8km

Nyl 110 1.05

1.00

1.00 IHELEOEERT

r=2km

2km<r =4km

4km<r =6 km

6km<r =8 km r>8km

Ny

1.15 1.10

1.05

1.00 IEEROEERT

Reference: X k. ~ A5 0 &7 & R.P. (~1000yr?), ML7.3

# National Center for Research on Earthquake Engineering (NCREE)
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Spectral Acceleration, Sas [g]

RA%EE

W E 2 35 BT R

FAEEHT

(25004 1= 57 HA)

R P. 2500 yrs

2
SYI fault

- S,=1.0N, SV fau

16 -

Am\

1.2

R.P.=1500yrs |

T 2
0.9
0.8
0.7
0.6

>v

0.8

DSHA(NCREE, 2006)
A A APSHA:Poisson model
Factor

0.4

0 1 1 1 1 1 |

0.5
0.4
0.3
0.2
0.1

0 4 8 12
Surface Rupture Distance, [km]

Spectral Acceleration, Sa1 [g]

R.P. 2500 yrs

' SYI fault |
ML=7.0
R.P.=1500yrs-

/

>

>
= Ji'g

DSHA(NCREE, 2006)
A A A PSHA:Poisson model
Factor

1 I 1 I

S,,,=0.55N,
I 1 I

4 8 12
Surface Rupture Distance, [km]

o

r=2km |2km<r=4km

4km<r =6 km

6km <r =8 km

r>8km

1.20 1.10

1.05

1.00 NEFELEER T

r=2km |2km<r=4km

4km<r =6 km

6km<r =8 km

r>8km

1.35 1.20

L.10

1.00 NE BN T

Reference: X k. ~ A5 0 &7 & R.P. (~1000yr?), ML7.3

# National Center for Research on Earthquake Engineering (NCREE)
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N F BT R

© B3k ) 5 #A 491500 F
® DSHA 4 #;

® =17km, ML 6.7 ik
® PSHA 5 #

® M,;=7.00 ~ 6.50

® Poisson model

=] 57 HA SR 2 H Ok

AR~ A5 o B g RP. (~1000yr?), ML7.3

National Center for Research on Earthquake Engineering (NCREE)

R HEZ BT R AERE T
(475 F = 5788 )

—_ R.P. 475 yrs _ R.P. 475 yrs
2 2 T T T T T T T T T 25 2 1 T T T T T T T T T
&t = LCA fault - T 09 [ _ LCA fault 2
@ 16 [ Sos=0.8N, ML=6.7 2 ® o [ Spi=045Ny  uiTe7
e C .
s RP.=1500yrs1 o §07F R.P.=1500yrs{ 1.5 O
® 12 [ 115% T oep 1 =
% _\ B 14 % 0.5 I o 1 &
g 08 xx > 1 _< 004P A >
< | A A A Z Zsf - A A R 1 <
S 04 DSHA(NCREE, 2006) ~ 0.5 T 02 H DSHA(NCREE, 2006) -1 05
° | [A A APSHA:Poisson model n ° 01 H A A A PSHA:Poisson model n
é’_ 0 — Factgr ) | ) 0 ;’.,_ 0 - — Factor ) " ) | ) o
(] 4 8 12 16 0 4 8 12 16
Surface Rupture Distance, [km] Surface Rupture Distance, [km]
r=2km | 2km<r=4km |4km<r=6km r>6km
Ng| 110 1.05 1.00 REERIE BN T
i r=2km | 2km<r=4km |4km<r=6km r>6km
1115 1.10 1.00 AEERIFERT

Reference: X k. ~ A5 0 &7 & R.P. (~1000yr?), ML7.3

National Center for Research on Earthquake Engineering (NCREE)




BAXEHEZ B R ALRF
(25004 1= 57 #A)

—_ .P. R.P. 2500 yrs
2 2 T T T RI P |250|0 yrls T T 2 E 1 T T T T T |y T T T 7]
o - = LCA fault = 09 | _ LCA fault
8 1o [ Sus™1.0N, ML=67  |,,  ® o8 Su=0-55Ny  wmi=s7 o1
S & RP.=1500yrs | o 5 o07kE RP.=1500yrs| o
® 12 é\ 1T & Tosf - , =
3 > 1@ Sosh ©
&L; 0.8 _— A A i z< g g: - 2 A b z>
T o4 4 DSHA(NCREE, 2006) < 0.5 = 0'2 C DSHA(NCREE, 2006) = 05
= A A A PSHA:Poisson model i & 7 L |a A APSHA:Poisson model 4
o B Factor 9 01— Factor
g_ 0 T t T | | 1 0 g 0 C t | | 1 0
2 Ty 4 8 12 16 ? o 4 8 12 16
Surface Rupture Distance, [km] Surface Rupture Distance, [km]
r=2km | 2km<r=4km|4km<r=6km r>6km
Ne | 110 1.05 1.00 REERIEERNT
N r =2km [ 2km<r =4 km | 4km<r =6 km r>6km
"1 125 1.10 1.00 AEEBIFERT

Reference: X k. ~ A5 0 &7 & R.P. (~1000yr?), ML7.3

National Center for Research on Earthquake Engineering (NCREE)
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© fBR& T 5 4 A 15004 ;
© DSHA»## : %
® L=30km, M, 7.0 &
© PSHA 4 #7
® M;=7.30 ~6.80

® Poisson model

E AR T

T ]

AR~ A5 2 B E R.P. (~1000yr?), ML7.3

National Center for Research on Earthquake Engineering (NCREE)




M EZ BT R AEREF
(4755 =) 5% 4R )

— .P. R.P. 475 yr
2 2 T T T R|P 14751yrsl T T 25 § 1 T T T T |5 yns T T T
A = CSNfault - 5 09 [ = Nfault 2
‘E" ie Sps=0.8N, A 1, g os | Sp=0.45N,, ::MSF?;W ]
S RP.=1500yrs 1 © §07F R.P.=1500yrs-{ 1.5 O
® 12 115% T osp {1 =
2 o 1 e fosfF L— &
S 08 > 1 < § 04 A = TS
< L An A A M 2 Zaf"A A a A <
T 04 [ DSHA(NCREE, 2006) |- 0.5 T 02 [ DSHA(NCREE, 2006) {| 0-5
‘g’ | I A A AE:::?;POISSO" model| | *8‘ 0.1 r I A A A::ast:oAr:Poissun model ||
Q 1 1 + | 0 aQ C L | | L
@ Ty 4 8 12 16 o 0 4 8 12 6
Surface Rupture Distance, [km] Surface Rupture Distance, [km]
r=2km | 2km<r=4km|4km<r=6km| 6km<r =8 km r>8km
Ny | 115 1.10 1.05 1.00 REE RN T
N r=2km |2km<r=4km|4km<r=6km| 6km<r=8km r>8km
| 120 1.10 1.05 1.00 TEERIIEEN T
Reference: X k. ~ A% o E7 & R.P. (~1000yr?), ML7.3
National Center for Research on Earthquake Engineering (NCREE)
5 = : >
BAEZEHEZ BT R ALR T
=3
(25004 =] 57 #A)
—_ R.P. 2500 yrs _ R.P. 2500 yrs
2 2 T T T T T T T T T 2 2 1 T T T T T T T T T
& S ..=1.0N CSN fault - T 09 CSN fault
eer e A ML=7.0 i ‘E 0.8 A&% ML=7.0 115
2 i R.P.=1500 O o607 R.P.=1500yrs-
® 12 % yrs. ‘g ‘é 0.6 - y 1 -g
- - > 1 o¢ 2 os5f NN &
8 08 n\k < 8 0.4 r - >
< - Z 2l =
= = 0.5 - r - 0.5
© 0.4 H DSHA(NCREE, 2006) © 0.2 DSHA(NCREE, 2006)
s | |& & A PSHA:Poisson model e t; 01 [ |A 4 APSHA:Poisson model SM1=0'55NV -
[7] Factor | | 7] L Factor A
UQ)- 0 | | 0 ‘g_ 0 T } | | 1 0
0 4 8 12 16 0 4 8 12 16
Surface Rupture Distance, [km] Surface Rupture Distance, [km]
r=2km |2km<r=4km|4km<r=6km| 6km<r=8km r>8km
Ny 1.20 1.10 1.05 1.00 NEERINERT
i r=2km |2km<r=4km|4km<r=6km| 6km<r=8km r>8km
M I 1.20 1.10 1.00 TEE RN T

Reference: X k. ~ A5 0 &7 & R.P. (~1000yr?), ML7.3

National Center for Research on Earthquake Engineering (NCREE)
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&AW SRC M &

»— Transverse steel bar

&

— Steel shape \

.— Longitudinal I ——

steel bar

e SRC column composed of:

concrete, steel shape, longitudinal steel bars,
transverse steel bars
e Steel shape used:

Cross-H (XH)- commonly used in Taiwan,
better concrete confinement
H- not as common as XH
less concrete confinement than XH
behavior is not as complicate as XH
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Required amount of hoop (A4,,)sgc by TW-SRC
Code (AISC)

AN (4 i1 AF, )i _ Reduction factor considering
(A )see = (Ao )ocd _(p) i confining effect of steel shape

------------

T\ 4
(A4,),. = the larger of 0.3sh Je —£ 2
sh ) pe ¢ f

yh ch
From ACI 318 ;
and 0.09sh {f—“J

vh

Questions:

e (Columns don’t fail due to axial compression, they fail
due to excessive flexural ductility demand

e Axial force is not considered in (4,,)p and (A, )gpc

@ Reduction factor doesn’t include the effect of:
-geometry of steel shape, such as flange width, depth
-strong axis bending vs. weak axis bending

25

Proposed (A4, )rc by Elwood et. Al

)[4
Elwood et. al.: (4,,) . =025k k sb, [f—J (A_g]

yh ch

k, =P, /A1 202

h .
k, = {0.6 + 0.4{1H x2+012j ~ 1.0 for test specimens

H,

5

ACI: (AS,,)RC = the larger of 0.3sh [;—" [—g_ ]

yh

and 0.09sh [f—“}

yh

o EEMAUYE  (A,)pc B¥I BRI -
o BAJA, B (AJA,)1 0 REFRFAEAR -
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. (Ash)RC by ACI

(a)

Drift Ratio (%)

Ask provided/ Ash ACI

27
. Proposed (4,;,)pc by Elwood et. Al.

Z[;} A£i g
10 ["E} :: Qﬁ?ﬂ ‘

i ZolopFa S

al 3 o 1 I %j :gé}:;‘iiun

= st |
| s | Wl |
= B —

Drift Ratio (%)

Elwood

Ask provided/ Ask Elwood
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‘ Proposed (A4, )rc by Elwood et. Al

o.030

ACI0E

1025 4 S— TN
———-NZ308
- TE3

4.020 4 PR = = 2 [ - L= ]

g _ " Elwood et. al.

Ak

2 ACI

® HEMETRRLEMANBE -
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Required amount of hoop (A4,,)sgc by TW-SRC
Code (AISC)

-------------

y iy 1 AF, } — Reduction factor considering
(Adsne = (A )ack _(p) i confining effect of steel shape

------------

T\ 4
(A4,),. = the larger of 0.3sh Se —£ -1
sh ) Re ¢ f

vh ch
From ACI 318 '
and 0.09sh {f—“J

vh
Questions:
o Columns don’t fail due to axial compression, they fail
due to excessive flexural ductility demand
e Axial force is not considered in (4,,)p and (4,,)src

® Reduction factor doesn’t include the effect of:
-seometry of steel shape, such as flange width, depth
-strong axis bending vs. weak axis bending
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Effect of Steel Shape on Concrete Confinement

-------------

TW-SRCHEE (i) g = (Am)mg‘{l— ( ]i; )1

-------------

REFEF Y BRAAFR - HRABBKARR -
R A A F e BT @K

S o

o REMMEEE » 4FHRELRMYE REBETF o
o ikl EEXRME M BHRE W -
o MEEAHE &GS AT AWESTBELR -

al

Proposed Required (A, )src

® i (Ay)rc RA—Irimtedt (FEMAFTEREE)
o & F ElwoodZ# 8 (4,,)rc
o EEMFHFRM

(45) e = (A F2 F,, = reduction factor

L_?gj
ﬁih Ach
k =P/Af>02

k,=106+04 : [hx i 12] ~ 1.0 for test specimens
n,, 20

Elwood et. al.:

(4,),. =025k ksb,
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Proposed Required (A )

ABARFATH & -
=hc_bf FR=hc_bf><£=hc_bf
K h h, d d
——
ST < d\h swrs < SN d;(hc
b
h h

Confined by steel shape
RMBREEAFG:  F, =10

33

Large Scale Structural Tests

34




Cross Sections of Test Specimens
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List of Test Specimens (25 #1788 )
A, 1,/ s(N/mm) Axial
e Used Used force
Used W — SRC TW _SRC prop o
170t
170t
280t
_ 2 : 170t
DIN-4L3 861 2022 43 1102 78 220t
D1N-2L3 431 2022 21 1403 31 280t
| oz [ et | e [ e ] e | ue | 170
XD1N-4L3 861 1575 55 1102 78 220t
DINY-4L3 861 2022 43 1908 45 280t
170t
170t
D2-4L3 861 1586 54 1100 78 280t
D2-2H3 621 1586 39 083 63 2350t
D2-2L.3 431 1586 27 637 68 0t
170t
170t
| D2Y-4L3 | 861 | 1586 | 54 | 1908 | 45 | 280t
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Selected Test Specimens after Load Test

DI1-2L.3
WEST

DIN-2L3
WEST

7% (280 tf)

=="T

e Spalling of concrete cover in the plastic zone
® Buckling of longitudinal steel bars

® L.ocal buckling of flange of steel shape

e Rupture of longitudinal steel bars

37
L ] .
Hysteresis Loops for Selected Specimens
Lateral drift ratio (26) Lateral drift ratio (%%)
10 8 E 4 2 ] 2 4 8 8 10 10 8 B 4 2 ] 2 4 ] 8 10
s00 ! 1 ! | | 1 =00 1 ! 1 ! I ! 1 I 1 1 ! I
- D1-2L3 Pull i D1N4L3 '
so0 —-| ¥ Epeﬂ ----------- e S s00 — vy H peak
| Hopeax 7 FY H'I_.eak
* Rebar vielding —f 7| [ Rebar vielding
400 —7-|4 Flange yielding[ ™| == S 7 -------- 400 — -1+ Flange yielding---

-165 =132 -09 -G6 -32 [u} 22 [=1=] ==}
Displacerent (rnrmi

D1-21.3 (axial load=280¢t)

-132 -99 -G6 -332 o 22 [=1=] ==}
Displacerment ()

DIN-4L3 (axial load=220¢t)

132 165

e I.oading test terminated as the strength of the specimens
deteriorated to 85% of max. strength
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Definition of Yield Displacement and

Plastic Rotation

Lateral
A

0.85H, " -—--—===

H;?
0.75H,

Force H

0.75H,

H,S
0.851
HJH {L\”

Plastic rotation Bp =

» Displacement

A —A
L

39

Distribution of Plastic Rotation Capacity-
Proposed Requirement

g —

L 2
G . SR

7 —

* 6p=0.0210+4.1175
R’ =09135

i + D1-4113 (170t)
& D1-4L3 (1701)
T O D1-2L3 (2801)

— -

0p=7.3%

T O DIN-4H3 (170t)

® D2-4H3 (1701)
% D2-4L3 (2801)
* D2-213 (250t)
* D2-2L3 (01)

A DIN-4L3 (2201)
A DIN-2L3 (2801)
& D2-2H4/2H3 (1701)

n
\ T T T T T
D 50 100 150 200

a. = Used/Prop[1] (%6)

250

300

Strong-axis bending

a &ElE =B
N EEla E
D1 DIN D2
h —b _
F}v?: ¢ f F :hc bf
h, R d

e The proposed design method
can catch the trend

e The proposed design method
is quite conservative 6,= 6.4%
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Distribution of Plastic Rotation Capacity-

Proposed Requirement

1 4.3

O

+D
¢D
ap
OD

R*=0.9458

NY-4L3 (280t)

Y-2H3/2L3 (1701)
Y-4L3 (2801)

0 p=0.0238c.+ 1.91385

’ T —

PY-2H4/2H3/213 (1706)

0 50 100 150

o= UsedProp[1] (%)

200

Weak-axis bending

-

)

D1 DIN D2
F, =10

® The proposed design method
can catch the trend

® The proposed design method
is conservative 0, = 4.3%
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' Distribution of Plastic Rotation Capacity -
Current Code Requirement

i + DI1-4H3 (170t)
¢ D1-4L3 (170t)
O D1-2L3 (280t)
O DIN-4H3 (1701)
A DIN-4L3 (220t)
A DIN-2L3 (280t)
& D2-2H4/2H3 (170t)
® D2-4H3 (170t)
% D2-4L3 (280t)
* D2-2H3 (250t)
* D2-213 (0t)

. ' | ‘ \ ‘ \

i 50 100
o= Used TW-SRC (%)

180

Strong-axis bending

® Code can not catch the trend

e Axial load is not taken into
account

e Conservative
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Comparisons of Required (A4 ,)qgc
Af,,/s (mm/N)

P=02A471, Code Proposed Proposed/Code

Eg D1 1804 511 28%

@ DIN 2022 852 42%
r | D2 1856 650 35%
) U

@ Code is very conservative at low axial load
® The propose method can save 58%~72% of transverse steel
® Need more research for higher axial load conditions
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Proposed Required (4,,)sgc

Lateral drift ratio (%)
Lateral drift ratio (%)

gl Bl g |l 5 a0 g Lol glial
[

STI ] & 4 2 0 2 4 & 8 10
00 Y T T O Y T 0 :
! ! ! ] j j ] || XD1N4L3 Pull
|
s 600 —| 'g““" ————————————————————————————————————
el AT,
7 |% Rebar yielding ! .
fii 400 — {+ Flange yielding ---t--—-L- gl bty
H H i
H H H
200 —| B R e i S P
z
£ o -
T b o
T S 200 — b L S
i
[ i I I
400 —- - --E 400 —f—---- = st
' ' : ! !
H H | | |
-600 — B e et SR
!
Push | | | 1 |
-800 7800\||i|i\i\i\i||||\|\
-85 -132 -83 - -33 -168 132 -69 -66 -33 0 33 66 33 132 1648
I LU Disnlacement {rrm)
0,=5.7% (H) 0= 7.0% (XH)

Required (A4 ,)q, for strong-axis bending for sections containing H
shape can be used for sections containing XH shape
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