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Fig. 1. Types of structural systems used in power-plant ACC support structures
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Fig. 2. Construction stages and main components of RC—steel'composite/ACC support structures
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Fig. 3. Schematic view and major components of a typical frame of RC=steel composite ACC support structures
commonly used in Iranian power plants
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Fig. 4. Schematic plan view_.and column layout of the ACC support structure at the Behbahan thermal power
plant (Structure No. 1)
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Fig. 6. Comparison of the force—displacement hysteresis curves obtained from the experimental study by Zhang

et al. [22] and the OpenSees numerical model
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Table 1. Characteristics of the different RC column sections identified in the investigated ACC support
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Fig. 13. Comparison of the response modification factors obtained in the two orthogonal X and Y directions for
each structural model using the four capacity-curve idealization approaches (R1: obtained from Approach 1;
R2: obtained from Approach 2; R3: obtained from Approach 3; and R4: obtained from Approach 4)
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Table 2. Statistical and quantitative comparison‘of the seismic performance factors obtained from the four
capacity-curve.idealizatiomapproaches
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Table 3. Seismic performance factors obtained for the investigated models based on the third capacity-curve
idealization approach
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Fig. 14. Frequency distribution‘of the obtained response modification factors across the investigated models
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Fig. 15. Formation of the first plastic hinges in the members of ACC Structural Model No. 2 under pushover
loading in the X and Y directions
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Fig. 16. Formation of the first plastic hinges in the members of ACC-Structural Model No. 4 under pushover
loading in the X and Y directions
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Fig. 17. Plastic hinges formed in the members of ACC Structural Model No. 2 at the end of pushover loading.in
the X and Y directions
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Fig. 18. Plastic hinges farmed‘in the members of ACC Structural Model No. 4 at the end of pushover loading in
the X and Y directions
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Table4. Comparison of the maximum deck-level displacements of ACC Structural Model No. 2 under the two
earthquake excitation cases
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Fig. 19. Base shear—deck displacement curves in the X direction obtained from nonlinear dynamic analysis of
ACC Structural Model No. 2 under the Roudbar earthquake record atthe three selected earthquake intensity
levels

Olojer Jloel 55 9 X 88l adlge s Jlasl 31 cos ¥ ooyl ojle Jow slacl jo Sl Joloo LSis ogou YV IS o
o ade 5l oluls mSlas (gladaecSs (6,105 ,L cdl> jo Lcl sald ool HLaaYD CLd maw [0 Log, a3l a8l adlse g0
2 CD el yo Jaro A g B—C o3l ;o Juaia V¥ Jolis Sl Juako Yo ggamie ;0 g 009 sio o VYAIA ol X olacial
LgL{ijl.w e Lgd;.g)l@c slas! (51595 JLAS] J.?!.a 50 wT a=>b u’)’s“)’“ wdl> Q.g.l L) Eos] o0 sy M)Tu.u LEL"’Q}:“’
Dg oo odnlive S
6551 g 4l i3l X slacael o Foosos YOV &y ali e 515 Slwl> jiSlas s 28] aalie g0 glojon dJlesl b ¢ blio o
ol J.&.MJ C-D o)‘la. 3 J.a.a.a Yy 9 B-C o)’lg 50 J..asu tS.s '.Q,u as (5‘4"95‘\" €00g05 yuusd (o G )5.104.3 %Y M] 31y
o s Jl8, adsl ol e I Sy Jolie 5l gz gs BB isu csladlgegs (6,138,031 o aS sl o SR5L Sl ! ol
S8 Jlasl Joe 10 ol Lol 55 105 a5 sladgacSy cl> S 1 el 3 ogdle Slos Jiiie sl 5Lzl b 983 5 5.0
onl sl 4Bl ol 38l cwgame Hobds 15 ygie (b 5 ol Gad ladlgegs Cll> 0 e so cdnlive lagygtn dilaai;les
s P-M-M a5, 31 o Lael S5e iwed cud b 2als daiygin ;o0 59 g ied slolss losed ol38l 51 b s,

\id



s ,o ool plo sl sais 1 5l 51,8 b D=E oL o)lg shato o g Wyl )3 C-—D §B-C slacjl jo o\lisen oo JSis
SIRBU L 598 alo e 4y 550 ol il ot snpd] (25 (308 5 (oS o8 18, AT o se (sladlgess 5,35
ool oais SGo3 IS

——NonLinear-X-Xdir-2g ——NonLinear-XY-Xdir-2g
50000
40000
30000
20000
10000

02 <015 -0d ),-0.05 0 005 01 015 02 025 03
(e adbye 515 (il oS00 yusds
X ailgo i baid o jlw <l g3 5l « YO & I ool gl ;0 ¥ oylos ACC o3lw X olaiol yo (o1 lmlo—agly (55 2 50905 dme Lo :¥ e SIS
A33Y g X addgo 93 lo jod W1 Cxi ojluw g 4l 35
Fig. 20. Comparison of the base shear—deck displacement curves in the X direction of ACC Structural Model No.
2 at a PGA of 2g under X-component-only excitation'and simultaneous X- and Y-component excitation
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Fig. 21. Comparison of plastic hinge formation in the members of ACC Structural Model No. 2 under
unidirectional X-component and bidirectional X- and Y-component Roudbar earthquake excitation
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Appendix Table 1. Characteristics of the eleven representative ACC support structures investigated in this study
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Appendix Table 2. Total weight and characteristics of the first three vibration modes of the eleven investigated
structures
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