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Abstract

Reinforced concrete framed tube system, which is used in high-rise structures, consists of closely-spaced
columns and deep beams which are located in the surroundings of the structure. damage index can be perfect
basis for evaluating the structural performance under earthquakes’ reciprocating forces and the amount of
structural damage. Due to the presence of deep beams in this system, the strong beam-weak column
phenomenon may occur. Therefore, by knowing the parameters of structural failure, a correct understanding
of its behavior can be achieved and also the design’s redlines can be clarified. This study aimed to evaluate
the damage index of beams and columns in reinforced concrete framed tube system under various
earthquakes. Therefore, the 30-storey Sepehr Tower, which is equipped with this system, was chosen as the
case study. For this purpose, seven pairs of suitable accelerograms were chosen among the favorite pairs of
accelerograms in the FEMA-P695; and they were scaled in two levels of DBE and MCE for nonlinear
dynamic analysis. The results showed that failure columns is higher than failure beams in the lower floors of
the building. Also failure of deep beam is higher in the intersection of peripheral and central beams; this

means that gravity load has a considerable impact on the failure of peripheral beams.
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Hector Mine Hector 1999 7.1 0.34
Kobe,Japan Nishi-Akashi 1995 6.9 0.51
Kocaeli, Turkey Arcelik 1999 7.5 0.22
Manjil,Iran Abbar 1990 7.4 0.51
Chi-Chi ,Taiwan TCUO045 1999 7.6 0.51
Friuli,Italy Tolmezzo 1976 6.5 0.35
Northridge Beverly HillS 1994 6.7 0.52




VYR8 olojes 10 _ olad _ ol o Al e us )i paaiia

O Sloc owyp .F

ol 58,5 oLl s U1 g 16,515 b 3,50 MCE 5 DBE s 35 s _olihe sl il o o
olaislo ol a5 1o 5 s 45 00,8 oblas c il Kan 5 o5l BT Loy, 5l solizd b ojle slael 5 asls
A e ez b s es ey b gt o 2lF i pe allb 3 5 00s bl i o) LS 0 pgas
Wil 393 jslome Slay | i (LS g Yz (o b oS 65kl oo GRIEI e 5 S g eal o b (gt
it i 3 Sl U5 sy 45lS S5l s it o o5 e i 1 3] £l Al i
Slrog Sl M) b (1) gl UK el b g 51 2t b 5 (i3 e 0 31 5 008 il Loy o s 5 b 55 (5
Bl (o0 B9

s DBE v A315 50 Glesle Lacl ol 5 saims ol (A) B (V) slo S5

93wk bt
0.45 05
0.4 J 045 R
035 , 0.4 /
03 ' 035 |
: 3 03 /
L 02 ’ Lo AN N
5 02 \ | s 02 VN / ;
32\ e I Y —
015 N /A" — 0.15 \ / —ls
o \————— ot \ /
005 /N /A\ 0.05 F‘%C_//Aﬁ
’ 0 3 6 9 12 15 18 21 24 27 30 33 36 39 00 3 6 9 12 15 18 21 24 27 30 33 36 39
() Shall Znize G Olall Csbisn
Td.ii.,b‘sl.bcloﬂ‘sgl)é (V) < Y aildb ‘SLboLdl‘;y‘)ﬁ (V) S5
Sl ok s il
02 0.09
0.18 2\ 0.08 PN
0.6 /,.\ l’/ \\ 007 "\ [ \
0.14 / \ 7.\ ’ \ /
9 o1 / \ I \ 4 0.06
y o [\ / \ ) 005
K - A -
= 0.08 [ \ | \ - 5 0o -
0.06 w —_— 003 i —_—r
0.04 0.02
0.02 \ 0.01
0 0
0 3 6 9 12 15 18 21 24 27 30 33 36 39 0 3 6 9 12 15 18 21 24 27 30 33 36 39
Gobedl osdse (apbel cosise
B aib b oladl il 5 (F) IS 5 ainb gl ol ol () S




VYR8 olojes 10 _ olad _ ol o Al e us )i paaiia

0 3 6 9 12 15 18 21 24 27 30 33 36 39
() plall i

0.08 A
0.07 A ’
9 006 N [\ |
Yoo / \ |
/[ |

Lo

50 \ \ N
0.03 / = ~J \ —_—l0s
0:02 [ \

0 3 6 9 12 15 18 21 24 27 30 33 36 39
G plall cosdze

A aid gl oLl @l)é V)<

1o aids sl plall (5 (A) JSCi

Qoo o s MCE mhaw slo 43 o | Lael L5 OVF) B (A) glo S8 (pizen

0.8
0.7
0.6

05

A el

04
o3 ™~ P — = 04 N \\ // —
\/\ /—/ —Os 03 —_—
0.2 ~— 02 \/\ /
01 ,/ AN —\_ o1 //-’\ N—_ _//-;___’_\‘
0 0
0 10 20 30 0 0 3 6 9 12 15 18 21 24 27 30 33 36 39
() Sl Zniye (oolel cosdse
Y M‘slb oln." ‘5g|)."> (Vo) s Y aib s olo." ‘é.g‘).& ]) S5
Sk kb s ik
05 035
045 ~
™\
04
035 I/ \\ //\\ 025 /\ /
3 03 3 AN
% oos ] \ / g 0
2 02 %—“%LT\; —s % 0as —
015 —_—se 01 N \ —_—
01
005 0.05
0 0
0 3 6 9 12 15 18 21 24 27 30 33 36 39 0 3 6 9 12 15 18 21 24 27 30 33 36 39

(Fdobel st

[EOREETS

B ainb b ool 5 (17) ISl

§ aidb b Gl l,5 (1) JSb




VYA olo e VO led — olpl s alldle Lo il oS et

=N~ °:f N~ N
- //\ \—//\\ AW,
{7 \ /

s ol
o
&
v

i S —

0 3 6 9 12 15 18 21 24 27 30 33 36 39 0 3 6 9 12 15 18 21 24 27 30 33 36 39

() Slell Zale okl ooz

A aib gl lodl (5 (1F) s Yo aib sl el ool 5 (1) JS

S5 a0

5 0y 5 005 iy 055 ylma (slaysd ) LS (sl st B platBle ol ik 5 oS wias e lis @l
Sy o= wojle So o )LS 10 55 9 998 (o0 o3liinl Bres i ) Al 4 az gl b el 00l &) hnd (gt 558
B9d et (pogatn Sl e ojle g5 (nl Ak Gl el (oo el ol e gt

JelS (S8 e e 50,500 D)lee 4y saizds 51,5 CP o Slae el 5l Lael ) Sy g (V) Jpoz w4255 b v
el saile 3L Ly by o3l g o0l &,

45 5,5 oanlie sy 4 lexsle bl Sl 8 ogass |, 255 S ony ols oo OVF) B (V) JKal osalis 5 V)
i S a5 WS 1B sy 390 (b e (Sl ST o e (gt (5590 95 ooy Cal 9l sl
i ohles

o JUaml Je 5o 50 ©jlee & sl aibly al33l Broe slo s oS LS sl 5 Sleon sl @bolis Jxa o Y
Bl (655w Bl Gree slays (2P SLbIGla gtn 5 Geae slayS 4 Rl 0350

&l F

s b il ol i) agtie . ooblS gl e dnm 3 il sl ojle >k 5 5T (VAT L oSl 55 ¢ sl 1 5 pgiisl [V]
ATV . sgis

[2] Anderson, J. C., Chen, W., & Yin, P. (1997). Seismic behavior of a high strength concrete framed tube.
The Structural Design of Tall Buildings, 6(4), 333-350.

[3] Haji-Kazemi, H. (2002). Exact method of analysis of shear lag in framed tube structures. The Structural
Design of Tall Buildings, 11(5), 375-388.

[4] Nouri, F., & Ashtari, P. (2013). Investigation of the shear lag phenomenon and structural behavior of
framed-tube and braced-tube tall structures. Paper presented at the International Conference on Civil
Engineering Architecture & Urban Sustainable Development, Tabriz , Iran.

[5] Khan, F. R.,, & Amin, N. R. (1972). Analysis and design of framed tube structures for tall concrete
buildings. ACI Special Publication, 36.



VYA olo e VO led — olpl s alldle Lo il oS et

[6] Taranath, B. S. (2009). Reinforced concrete design of tall buildings: CRC press.
5O S ale 45 " IS le asls l eolitul b ghas oo cied slo OB (gl o)) o Shae byl " Lo e ¢ oo [V]
SO s VA dadia ) o jladic Jlea s e ousn LaS el oSG Gy ) Jane

[8] Park, Y. J., & Ang, A .H. S. (1985). Mechanistic seismic damage model for reinforced concrete. Journal
of structural engineering.

[9] Comartin, C. D., Niewiarowski, R. W., Freeman, S. A., & Turner, F. M. (2000). Seismic evaluation and
retrofit of concrete buildings: a practical overview of the ATC 40 Document. Earthquake Spectra,
16(1), 241-261.

[10] Fema. (2000) .Prestandard and Commentary for the Seismic Rehabilitation of Buildings: Rehabilitation
Requirement s.

[11] Ghodsi, T., & Ruiz, J. A. F. Pacific earthquake engineering research/seismic safety commission tall
building design case study 2. The Structural Design of Tall and Special Buildings, 19, 197-256.

[12] Naish, D. A. B., Fry, A., Klemencic, R., & Wallace, J. Testing and modeling of reinforced concrete
coupling beams (Vol. 71.(

[13] Powell, G. H. (2007). Detailed Example of a Tall Shear Wall Building Using CSI's Perform 3D
Nonlinear Dynamic Analysis: Computers & Structures Educational Services.

Jsl Sz - il 5 Smn ol SLiind 35 s ¢ ol - ooz Gl YA+ 3l sl ol 5o b plesslo (b asls ol [VF]

yyay.

[15] Federal Emergency Management, A. (2009). Quantification of Building Seismic Performance Factors:

FEMA P695, Washington, DC.



