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Abstract
spectra is developed. It is assumed that the yielding displacement depends on the structural geometry and the

A simple procedure of direct displacement-based design based on the concept of inelastic design

design ductility factors are calculated according to different limit states. The initial period of structures is based on
inelastic displacement spectra, and then the base shear and overturning moment are obtained. Section design is
carried out according to overturning moment. The new design procedure is then applied to a set of case study
structures and validated through nonlinear dynamic analyses using OpenSees. Nonlinear time history analyses
verify that this approach is applicable to control the target displacement to the performance acceptable limit.

Key words: direct displacement-based design; precast prestressed concrete; shear wall structures; inelastic

response spectrum; self-centering
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Table 1 Regression coefficients of @ and b
R 12K 11 K37
ikl == =]
a b a b
14 0.3747 0.2174 0.8968 0.2937
ol 0.6019 0.2914 —0.0552 0.2275
H3A 0.3535 0.3446 0.4395 0.4453
. eSS IV K
Wit
a b a b
1A 0.0691 0.2606 1.4444 0.4094
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Table 3 Calculations for DDBD Design of 4 stories buildings

M= hi/m A/m A /m?
1 32 0.0457 0.0021
2 6.4 0.1032 0.0106
3 9.6 0.1648 0.0272
4 12.8 0.2284 0.0522
st 0.5421 0.0921
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Fig.7 Inelastic displacement spectra (u = 4.45)

6) k=(21/Ty)**m=253.2x10° kN/mm;

7) VRSG5 R FR R BT R IR, Viskx A=
9723.4 kN, M,~Vpy*xH=95.3 MN * m;

8) A A EERERET ) Vi MBIV 115 Moyny»
Vow=V/4=2430.8 kKN; Myyw=Mo/4=23.8 MN * m,

4 FASE 2 BRSBTS M B AR BT 24
Wk 4 fow, ATLVE HBEE ZER N, ek R %
BN ARG BB R SR R ) Vi, A
1M Moy, 2% Smith! 5 H 1 TS5 T8 75
AR YT i, R v S E 5
Jios, e Apry Ag 73 N TN 3 555 A BE4M 5
AR ot o 73 I R THUNE 73 A5 FIAE BE 50 57 1 T A3 %



64 T 1%

o
4

R4 AMIEERHEREHNERZITSH
Table 4 DDBD outcome of case study structures

4 )7 8 )7 12 2 20 )2
H/m 12.8 25.6 38.4 64
Miton 4700 9500 14300 23900
Ny/kN 29375 5937.5 8937.5 14937.5
A/m 38.4 76.8 1152 192.0
Agm 170.0 299.2 417.2 610.4
u 4.45 3.90 3.62 3.18
me/ton 3750 6995 10100 15663
HJ/m 9.8 18.8 27.9 46.8
To/s 0.93 1.50 2.1 3.0
k/(KN/m) 254x10° 123%10° 90x10° 69x10°
Vy/kN 9723.4 9416.4 10405.3 13171.6
My /(MN * m) 95.3 177.0 290.3 616
Viw/kN 2431 2354 2601 3293
Moys/(MN * m) 23.8 443 72.5 154.1
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Table 5 Design results and reinforcement details

4z 8 )= 12 )2 20 )2
ly<hy/(mmxmm) 4500400  6000x400  7500x450  10000x500
WSS E 2845152 1645152 1245152 189%15.2

Ay/mm’ 2800 2240 1680 2520
Per/(%) 0.13 0.10 0.05 0.05
FEREAN B TIC & 20428 22428 28428 46828
AgJmm? 12308 15380 29212 37326
/(%) 1.23 0.73 0.69 0.75
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