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SAP2000 ,331 oy L MPGA 4ol y» dguze I3 Judxi oo oY

b SO b S s oY) JLe-)-Y
sgaome glizl slealy SUS 51 JlopusS (o0 (Prw S Jlie wix JB o |, MPGA al
[Y¥] : Jols allue jo oy ool adaie laseive il (oo cabio ;o

E=210Gpa A=2*10°m?® 1=5*10°m*

20kN 12 kN.m

7y <—e¢ " t ®

= )
3Im @ @
\/ ] 4
r777 777
I ~|
= =

4m

aslllas 5,50 Sl V-V S

MPGA asli ;39 SAP2000 1331 o 5 « QS g i duwag Gio—1—-1-Y

[YY Jaz e OS50 QB Judos s V-V Jsox

book Element 1 | Element 2 | Element 3
fx1 KN 12.19 -7.8103 -8.5865
fyl KN 8.5865 8.5865 -7.8103

mz1 KN-m & -21.025 15.5438 -6.8023
fx2 KN 12.19 7.8103 7.8103
fy2 KN -8.5865 -8.5865 -8.5865

mz2 KN-m | -15.544 18.8023 -16.629

)Y



V Jie MPGA 4t s Y-V Joux

MPGA Element 1 | Element 2 | Element 3
fx1 KN 12.19 -7.8103 -7.8103
fyl KN 8.5865 8.5865 8.5865
mz1l KN-m | -21.025 15.544 -6.8023
fx2 KN -12.19 7.8103 7.8103
fy2 KN -8.5865 -8.5865 -8.5865
mz2 KN-m | -15.544 18.802 -16.629

Ve SAP2000 13531 o5 3l onel cavsy gl ¥V Jgor

SAP2000 | Element1 | Element2 | Element 3

fx1 KN 12.179 -7.821 -7.821
fyl KN 8.577 8.577 8.577
mz1l KN-m  21.022 -15.5163 6.7933
fx2 KN -12.179 7.821 7.821
fy2 KN -8.577 -8.577 -8.577

mz2 KN-m | 15.5163 -18.7933 16.6684

Y- c_i.» 9 M.aJo 99 gs"‘""’"’ ul& - TJL-O—Y—V

Lsloll adaie laseio -

IPB240  A=106 cm?
1=11260 cm*

40kg _

3.0000

10 kg _

3.0000

: 4.00

¥ e addlas 550 sied Sl Y-V SE

VY



Unit=kg

(=]

Yl anllan 0,50 (gias ol Glodl 5 0,5 (65 ojled Y-V IS

4.00

MPGA ;SAP2000 ;I eolel caway gulis Y

Y Jtee SAP2000 1381 ¢ 5 51 ool s gl £V Jgo

sap
Nod 1
Nod 2
Nod 3
Nod 4
Nod 5
Nod 6

MPGA
Nod 1
Nod 2
Nod 3
Nod 4
Nod 5
Nod 6

el

-25
-42.5
-50.1

25
42.46
-24.9

Y Jte MPGA aili s 5l ol oy gl

el

-25
-42.9
49.3

25
42.9
25.7

e2 e3
503 | -25
-25 | 42.46
51 | -50.05

-5 25
25.5 | -42.46
50.9 | -24.95

e2
5.034
-25.93
-51.89
-5.034
25.93
-51.82

e3

-25
42.87
49.23

25
-42.9
25.77

e4
-20.03
-17.01
-26.04
20.03
17.01
-34.05

e4

-20
-16.9
26.2

20
16.9
33.9

e5
19.97
-17.01
34.05
-19.97
17.01
33.97

B-Y Jgo

e5

20
-16.9
-33.9

16.9
-33.9

€6
16.9

26

20

33.9



25. 00 ¢ 25.00 ¢ T

Yl SAP2000 5,5 -V S

9l g Sl b s liog MPGA ol 2 b 59l gy Judond ol oY JUo- Y-

SAP2000
w kg/m
INNREREEE
3.00
w kg/m
1 1 B
3.00
22/ -
- 4.00 -

Yo



- ‘

6) |
@ 3.00
> CON
3.00
4.00 -

¥l anlllae 3,90 ties B ol g 0,5 ()35 0 lads £V JSs

Column: IPB160

Beam: IPB180

Combo =1.1(D+L)

F,=2400 kg/cm®

! Dead load
2 Live load

loslo! ablie lasein -
IPB180 ,.5 slsloll o IPB160 5w (slesloll-
A=54.3cm? 1=2490 cm* Z=311cm®
A=65.3cm? 1=3830cm*  Z=426 cm®
obedl 6,135~

kg/my..- ' os el

kg/my--" o L



MATLAB;SAP2000 29,5 gelis-1-Y-V
: uLo.H 9 o)f),m I oo Cawndy LSBJ':.‘-;_Y

Y Jie SAP2000 1381 ¢ 3 51 ol Cows gals £V Jgu

sap el e2 e3 e4 e5 e6
1 920.61 -1843.2 -920.6 2763.8 2763.81 | -2763.8
2 19154 9374.88 19154 9577.2 9374.88 | 9577.2
3 876.09 -5492.7 -876.1 3606.9 -4684.5 = -3606.9
4 -920.61 1843.2 920.61 -2763.8 -2763.8 | 2763.81
5 -18952 9374.88 -18952 -9374.9 9374.88 = -9374.9
6 1885.7 5492.68 -1886 4684.5 4684.5 -4684.5

Y e MPGA by 5l ool s gl V-V Jgo

MPGA el e2 e3 e4 e5 e6
1 920 -1842 -920 2764.5 2763.81 | -2763.8
2 19154 9374.88 19154 9576.8 9375 9576.8
3 876.15 -5492.7 -875.8 3605.82 -4684.5 | -3605.82
4 -919.86 1842 920 -2764.5 -2764.5 2764.5
5 -18953.04 9375 -18953.04 -9375 9375 -9375
6 1885.7 5492.68 -1886 4685.05 4685.05 | -4685.05

SAP2000,MATLAB a5 awslas -Y

12000
"
10000
8000 /
/
6000 /

base shear(kg)

4000 /
2000

0 0.05 0.1 0.15 0.2 0.25
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Abstract

A Special Truss Moment Frame (STMF) is a building framing system
that is used for relatively long bay widths. This framing system
provides higher lateral stiffness with relatively less weight as
compared to sample moment framing systems. Research involving
Special Truss Moment Frames (STMF) is of great interest because
structures equipped with this system will be able to withstand large
seismic events.In this research is done optimization of members cross
section and the Values of height and length in special segment of
Truss Moment Frames to be the best of seismic performance.

Target of optimization is minimize of frame weight and maximize of
frame behavior factor. In this thesis, behavior factor of Truss Moment
Frames is calculated by using Nonlinear Static Analysis and based on
standard 2800 with collapse potential(CP) performance level.
pushover analysis is a Nonlinear Static Analysis with increscent
lateral loads. Optimization constraints Be considered by using design
code of Truss Moment Frames Retrieved from AISC360-2005 That
are including criterias such as axial force for compression and tensile
members, Shear force for Special segment chord members, middle
segment truss, Non-special segment chord members and Ratio of The
length of each panel to truss beam height.

Optimization program is written by matlab programming language

and optimization operation is done by genetic algorithm method.

Keywords: Truss Moment Frames, optimization, genetic algorithm, Nonlinear
Static Analysis, behavior factor



”/ffé’.":%:
Shahrood University of Technology

Faculty of Civil Engineering
Structural Department

Seismic Performance Improvement of Truss
Moment Frames Using Analysis Non-linear
Static (Push Over) and Genetic Algorithm

Elham Maroufi

Supervisor

Dr. V. R. Kalatjari

Adviser

Dr.M.R.Tabeshpor

February 2014



