g — el e
e Ll yee pkige
YAV Jlos f o las A 05

S0 A slvo jlw HUS ) o po ek

T das 53t el sl

.)ﬁ a@‘; ‘Q‘Ja& ‘.;w.\.\.e.ﬂ em\.} ‘b)'Lw ‘;w.l.\.é.ﬁ J.J:)\ L;WLV.::)[S L_sj}""‘:""b —\
RSN U T JNC N LM L] FPS (WP S PN E I

*dr.abdoli@chmail.ir

[AVAAN 0Tty

[86/VV/YA] sl 5 g

oUu>

E4

(b e 5 e 35S 3k 515 Sos el plal 5 Jlndl (S gl L o 5L 5 Camar 0538 55, Ay 4 a5 Less

Rl 5 bl glaans 53 iles sas €1 2 5L cnl o el sl OIS Olse 4 1) i slaosle cpmntige 5 O Siasn

L;'<'i ‘LQBJ.L\N 6‘5)')] A;,QA& oA 0d A jﬂ‘d/,}ﬁ}&md\z)br}“rnguui LS‘AJ.\LVJ L;blsﬂajw.&béuajb @L\i) x_afuh‘
03 el Sy (g o S e Ola ) o3l (551 Cder il s s S e e et b a | et gla o a8 sl el o tege S
aab oy Juo ) 5 am s VE0 5TIV/E 00/Y Cyse slasl Gllss Lol b ¥ Jue ¥ fols (g lad s (e ¥ o3lu Juke 0 callis

oo b ealial U badde pl Sl (o s cped 5 A5 a8 S 8 55 s W/E wly baib Ve Jie V5 a3 W/E sasls L
c{k_:.lék_»w)_ﬁ&:,_w‘a.)v;‘jw)judv\ﬁLﬁ‘)b)&_ﬁﬂj&@}\h‘ﬁjé#&M&&Mﬂ{j‘)}:ﬁzj‘};u‘tdb}ﬁ;é?:b‘

- gty e VA L skl 00 B e slasl (gl s /L (s sasl3 L a3l 5 cnl 610 YIYY Sl s sl iy

Al e Sl bl e Slab il L ke, o (6 b 4 4 asly il L oS As damde 5 5 a

b SE sl sk 4 e ol s il laesle g b 4 o5l LGS O g

SOl 5 ol Sl s Shes e 3 S Ll et
"3l e (el G135 5 O 5 05l a3 S
el (8 S )
St 35 53 (S kD 4 lacsle sadsl o)
Sl i e 3 B Gad s i Sl sbles
S Sl ol Sgal i GIaSd (g kb 4SS s 35 05l
>Fﬁ*é#&@@ﬁ@bf‘e—ﬁ;ﬁﬂﬁ

1 Diagrid Structures

15

dodo —
Al slaesle Glaginw 35 Sliuly L3 =l UL b
sl 4l sl besle pl sl SSUS slaptane
L Ssba o ol sl &)1 e dsy b= 53 Camex
aars blbaosle ol o bd ol G Gl 4 s
Sl et O1,K 05 isls 5 (6 b 5 Olaslal
S LS 5 s Shes e s a5 WS @l Ll ol

OIS SR V- S| P P P B AUV S T


mailto:*dr.abdoli@chmail.ir

S 5ol 5 el

@8 S glaesle Sl oyl S

0 oo Cowd b adb £Y (gl 5 ang ax ;o VO B0 4505
Co et Coed| ST il a3 W0 B 00 0 e
L e S ezl pliy) sl L il JS plrals
[5]

b bl o s o ((Y)0) OLKes T S
o3l adyl @ ped goludde 5 adsl Lo gl Sy, 5l eslanad
Glaboml &Syl 4 arg b s S on oA S
g2 es sla, S gl (e DL Bl Dbl
030 b gl el Lol S - le b 8L glaosle
Sl Jdos Ll ey ol 5 Lo S nn L G
5 oy s el FEMA50 s e i) b st b
[6] Ll slgnios 1, 1/0 e slie aslsl 5 Y/

Glaab VY W SUs ojle (Y010) OLes 5 F cilal
RN NP INIRCPPRTI P o WFHE
Dloyer 5 disls 515 s 3550 FEMA 356 s 5 Slos
oMo 4 gbalr Co b ik 5 ol o Cib
b Ll alie Lo c b Cib 5 Ll oks cib
o b ATC e b b s, ey oAb ool
ol plrals C b cib el Coks s Gillae S
7] ol e o3l 51 i At e lizel

LSk o3l 3 Shee sl S5y DL 5 oles
Jo 35 sz o3l Jelout Sl aslizal L1y w0 OO
VAV o e (L 4 pl85)D) o e b andllan 5550 gla
A Sl cope S a8 Yoy UYL
slasl asls b sladis adal Condy il @ 4z 55 L s S
55 anlllae 5,50 Sl glacd pled 53 4z 3 VY 5 VA e
38 sl B g el plralr 5V Gl S G
s 8as s slasl agly o b cold 5 il ol

[8] ol J.'a‘).a e)'Lw

3 William Baker
4 Prashant T G
5 Kiran Kamath

S Conl JsiS 5 aile (g kb 4SS (gl S o oo
RGS P e S8 eledl 5 e sladsde @ CUJ)\ Y
2o L ab ALY Sladb pder dsde pl 5l eldS s
Lrea g OB s &S S Sl las LS s
0 S gbas sl boses S ol i osle el oSe
]S o bSO L G55 0 et 5 (Jpol oy G5 29
[2

gy Ll u et Gambe sl ol sl Sy,
el [B] Kolgs sy b sy oo 5o spien 31 S sl 0l
ot el 0l eslial iy cpl Sl sk opl o3 4
Blol oo s R iy S e 3l iz
el (1) o glia

Logkd Sl glaosle J, oyl Sash ool o2
o3l osl i Slssed Sl eslizal b5 Skl s o s
5 Olib sl 36 5l sl ale Kl S5 Lo

wlon)fuo)bw\)u)%ﬂjQJbM

SRS losle prac ey 3 AKEI latass
553 plaie 4bObY Cou Ose BT abs 4 Yero b
o by kil 0l b STl ol o Kils
S b s LTl slaesle s lare 5 35055
o Slaeisn pate 5 dsdee Sose & batasy O
g0l (al;u'\ (Y0¥ L) 0ud (6 L s 05l As
sl e gl losle Saas (Yoo V) O 5 O e
L bolestle 51 slaates gl & L3S &l Lasl sl
Cop ol gl s eyl 5 esg aib N0 B Y es e
L e e T B
el o ady) b gl Ollene 5 Oladige gl sslia
N e b T Sl o3l sl oS A edalia

16

1 Kyoung-Sun Moon
2 Massachusetts Institute of Technology



\VC\VJLA/ieJu/rAWAJ})

oote Ol jes wdige g — ode doe

Loazk N Joe ) 5 a0 W/E gausly Laad 00 Jus )
YA dbe el s olib CUJJ\ (el a3 WL wl;
5 [14] J 5 oS sdlis Gllas Llys 5 Sk sl e
Sladlis il &S g Sasl) Olpe 4 a3 WL a5
Vo Be o [15] 0K 5 dbol baw s ol <1
5 olib sl O gl ol Olge 4 edd 03] e
A3 el Sl b s slasl UL sl
2O 5 e s g T T S ) s s S

(Y S ol o a3 S L

ladte o0 LY S
A\ 710 77\ 73
(A) ( ) ] i |
\\/ \_J.:“ \\/ \L/
CH LCH LT
3 (&) B3 B3 b3 [ [}
(< h 7 P T
\ B By
o In B BB Bl B LI Sm
N3 B2 ¥ 1/ —
2/
5 Bl b RV |
¥
" o
pa B 2 B B3
Y 74
(rv o <
(( B2 u_l I B2 gy E2
3 = LA B =
B
B2
" It 2 B
im 2l #4 Or
B [
- B -
( \| 2 fo 1 1 "
y &
n 2 o 2 )
|t i a5 ] B
m e
/ (T LT [
5 |/ 1
\ / 1 5
7\ CR L S |
| =
> L} B K] ik} ] ]
¢

v M
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Specification of Magnitude
materials
Specific Weight 7850 kg per
cubic meter
Modulus of 2100000
elasticity Kilograms per
(E) square centimeter
Poisson's ratio 0.3
(v)
Yeild Stress 2400
(Fy) Kilograms per

square centimeter
3700
Kilograms per
square centimeter
2640

Rupture Stress
(Fv

Effective Yeild

Resistance Kilograms per
(Fye) square centimeter
Effective 4070
rupture Kilograms per
Resistance square centimeter
( FUE)

Table 1. Specification of St37 Steel
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D] MELL (M

Load amount
420 Kilograms

per square meter
150 Kilograms

per square meter
105 Kilograms

per square meter
400 Kilograms

per square meter
300 Kilograms

per square meter
Table 2. Load cases [10]

Loads
Roof Dead Load

Roof Live Load

Snow Load

Story Dead Load

Story Live Load
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Fig. 7. Pushover curve for 36-74.5 degree
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Models _Fmal goal R
displacement (cm)

36-50.2 82 2.53

36- 67.4 75 2.89

36- 74.5 103 3.51

50- 67.4 168 3.74

60- 67.4 294 4.48

Table 4 Pushover analisys result for the 5 models
D8] Lsl g e 51 ol ol s 0 Jpotr
Models Initial V; (Ton) V: (Ton) Ve (Ton) R, 0O R
goal
displacement
(cm)

36-50.2 82 19023.506 14494.551 36667.725 1.93 1.31 2.35
36-67.4 ) 17932.679 13442.114 38882.728 2.17 1.33 2.89
36-74.5 103 16016.750 11414.453 40034.812 25 1.4 3.51
50-67.4 168 21320.727 14154.448 52911.448 2.48 1.51 3.74
60-67.4 294 18933.335 13905.892 62365.071 3.29 1.36 4.48

Table 5. Final Results from pushover analysis[19]
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Fig. 8. Effect of diagonal members angle on R factor chart
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Abstract:

Nowadays, with rapid grows of population and need of space for living, work or other activities in one hand
and the limitation of natural resources in the other hand, make researchers and engineers introduce high rise
building as a solution to respond for human needs. High rise building become a concept for future cities. At
first the structural performance of tall building was very important, but the dimension and the size of these
buildings have spirit and vision effects on humans, so the fagade aspect of these buildings become more
important than past. In recent decades, because of rising the attention to the facade of the tall building
addition of structural performance, systems with both structural performance and facade were introduced and
diagrid structural system is the most recent kind of these systems. Diagrid structure system is containing of
an interior core that usually carries gravity loads and has no need to have shear rigidity and exterior diagrid
configuration that carries gravity and lateral loads with diagonal members. This system brings good
structural performance, flexible architectural design in form and plan, decrees in material consumption, and
etc. because of these benefits, diagrid structures become more useful for tall building instead of common
tubular structures. In studying structures seismic performance, one of the important factors for relate linear to
nonlinear analysis and show structure energy absorption ability is Response factor. In this paper, five 3d
diagrid structure model that are studied, contain of one 36 story model with 50.2-degree diagrid member’s
angel, one 36 story model with 67.4-degree diagrid member’s angel and one 36 story model with 74.5-
degree diagrid member’s angel for comparing the member’s angle change on diagrid system Response, one
50 story with 67.4-degree diagrid member’s angel and one 60 story with 67.4-degree diagrid member’s
angel, to compare with 36 model story with 67.4-degree diagrid member’s angle to see the height or number
of stories effect on the diagrid system Response. 67.4-degree diagrid members was selected for the optimum
angle according to the articles about this issue that introduced 65 to 75 degree for the optimum angle range.
First, linear analysis and designed carried out for the models by using Iran building codes to select the
member’s sections, then by using FEMA-356, nonlinear static analysis (Pushover) was done for all models.
At last at the final target displacement, under critical load pattern, the pushover curve was obtained. From the
pushover curve the overstrength factor, ductility factor and Response factor were calculated. In addition to
estimating Response factor of diagrid structures, effects of changing diagrid members angle and number of
stories on Response factor of this kind of structure are also studied. From the result, the suggested
overstrength factor is 1.5, ductility factor is 2.15 and Response factor is 3.22 for the optimum diagrid
members angle (67.4 degree) of diagrid structures up to 50 story of 180-meter height and conclude that the
Response factor increases with increasing of story numbers as well as with increasing of diagrid member’s
angel increases.
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