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Deformation or deformation ratio

Component or element deformation
acceptance criteria
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E : Modulus of elasticity P : Axial force in the member
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: Moment of inertia of beam with respect to the bending axis
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Table 5-6 Modefing Parameters and Acceptance Criteria for Nonlinear Procedures—Structural Steel

Components
Modeling Parameters Acceptance Criteria
Plastic Rotation Residual Plastic Rotation Angle, Radians
Angle, Strength
Radians Ratio Primary Secondary
Component/Action a b [ la} LS CP LS CP
Beams—flexure
a Efﬁ i
2t
T JFye 11 0.6 1 [ 8 1
and 84y ] : 8y ¥ y S8y 8y
b AR
he Fpe
b 2> 8
2t \."IF}E'
o 44, IEB.'. 02 G.251:11. 29.'. 3:1.'. 3&11. 48,
Ly o0
he JFye
Linear interpolation between the values on lines a and b for both flange slenderness (first term) and
c. Other web slenderness (second term) shall be performed, and the lowest resulting value shall be used
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Modeling Parameters and Acceptance Criteria for Nonlinear Procedu res—Sitructural Steel
Components (continued)

Maodeling Paramaéters Acceptance Critéria

Plastic Rotation Residual Plastic Rotation Angle, Radians

b, Strength
Radians Ratio Primary Secondary

Component/Action a | b c 1=} LS cP LS CP
For 0.2 < PPy = 050

. &3
a. i’is —

2ty ]

[F
e 1 _ 0.2 0.2 —4 -7 -8 -
and "

]
no2
v JF.

[T G
b Lrz—=
=F I\,II'|l'_|||L'
or
A, 400
I IS

L

0, 1.54, 02 0.254, 0.54, 0.80, 129, 1.20,

Columns—flexure
Far PiPgy = 0.20

Ty o4, 118 08 Tiy 80y By 94, 18y

= “n.lr'._ﬂ' Nr ﬁel’ 02 0.254, 20, 331_ 39, “'kf

c. Other Linzar interpolation between the values on lines a and b for both flange skendemess (first berm) and
web slendemess (second term) shall be perdormed, and the lowes? resulting value shallbe used

3. Plastic mtation =11 (1-1.7 PPy ) 8,
4. Plastic mtation =17 (1-1.7 PPy )8,
5. Plastic rotation = § (1-1.7 PPy ) 8,

6. Plastic mtation =14 (1-1.7 PPy ) 8,
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Values for Modification Factor C "

Shear Builolim_:|s2 Other Buildings
Triangular Load Pattern Uniform Load Pattern
Number of Stories (1.1, 1.2,1.3) (2.1) Any Load Pattern
1 10 1.0 1.0
2 12 1.15 12
3 12 1.2 13
5 13 1.2 14
10+ 13 1.2 15

1. Linear interpolation shall be used to caleulate intermediate values.

2. Buildings in which. for all stories, interstory drift decreases with mereasing height.
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Table 3-1 Values for Effective Mass Factor C,,’
Concrete Concrete Steel Steel Steel
No. of Moment Shear Concrete Moment Concentric Eccentric
Stories Frame Wall Pier-Spandrel Frame Braced Frame Braced Frame Other
1-2 1.0 1.0 1.0 1.0 1.0 1.0 1.0
3 or more 09 08 08 09 0.9 0.9 1.0

1. €, shall be taken as 1.0 if the fundamental period. T is greater than 1.0 second.
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Table 3-3 Values for Modification Factor ("3

TZ01 second? I'2T, second®

Framinlg Frarninzg Framinig Flaminzg
Structural Performance Level Type 1 Type 2 Type 1 Type 2
Immediate Occupancy 1.0 1.0 1.0 1.0
Life Safety 1.3 1.0 11 1.0
Collapse Prevention 15 1.0 1.2 1.0

. Structures in which more than 30% of fhe story shear at any level is resisted by any combination of the following com ponents, elements, or fram e:
ordinary momentresisting frames, concentrically-braced frames, frames with pantially-restrained connections, tension-on ly braces, unnzinforced masonry
walls, shear-critical, piers, and spandrels of reinforeed concrete or masonry.

2 All frames not maigned to Framing Type 1.

3. Lincar imerpolation shall be wsed for intermediate values of T
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C;= 1.0+ M (13-Y)

T

e
Approximately balance
/ //’ areas above and below
Vi = Approximately balance
K K, argas above and below
v, — ﬂ.l. Nk, ?' *1~- - .\”JKa
r
: 0.6V, —
0.6V, —
KU
ay &
(a) Posifive post-yield slope {b) Negative post-yield slope
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Fy = 2400 - Fu=3700—%
Kg

Fye = 1.1(2400) = 2640 —< Fue = 1.1(3700) = 4070 =<

cm?

{' erial Property [Yata

General Data

taterial Mame and Display Color |ST3? .
Matenial Tupe |Steel ﬂ
taterial Notes ModifysS how Motes... |
‘weight and kMazs Units

wisight per Urit Yalume |7.849E-03 |kgt.emc +|

Mass per Unit Yalume

|zotropic Property D ata

tModulus of Elasticity, E 20383901.9

Foizzon's Ratio, U 0.3

Coefficient of Thermal Expangion, & 1.170E-05

Shear Modulus, G 784193

Other Properties for Steel M aterials

Minimum rield Stress, Fy 2400,

Mirimurn Tensile Stress, Fu 3700,

E frective ield Stress. Fye 2640. -
i i 4070,

Effective Tensile Stress, Fue <

I Switch To Advanced Property Display

Ok I Cancel |
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| Define Load Patterns

r~ Load Pattems r Click T
Self \weight Auta Lateral
Load Patterm Mame Type tultiplier Load Pattern Add New Load Pattemn I
DEAD [DESD [ Modiy Load Patern |
LIVE ¢ LIVE 0 M adify Lateral Load Pattern... I
Ex +— QUAKE o I

Delete Load Pattemn

Show Load Pattern Motes... I

Canhcel |

Slosl glayl clasie 8me (VYY) S

5er Defined'Seismic Load Pattern

— Load Direction and Diaphragm Ecoentricity
* Global ¥ Direction
" Global % Direction

Ecc. Ratio [&ll Diaph.]

Owverride Diaph. Eccen, Oweride...

— Other Factors

Baze Shear Coefficient, C IEI.'I 178 <
|1 AL <

Building Height exp.. .

— Lateral Load Elevation Range
¥ Program Calculated
" User Specified
Max 2
Min 2

Rezet Defauls

T

Cancel |
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‘oad Case Data™- Nonlinear Static

R PR G)K)f

Load Case Marne

Gavitil

Initial Conditions

Motes

Set Def Name | Modify/Show... |

&+ Zero |nitial Conditions - Start from Unstressed State

" Continue from State at End of Monlinear Case

Important Mote:  Loads from this previousz caze are included in the
current case

Modal Load Case
Al Modal Loads Applied Use bModes from Case

MODAL -
Loads Applied

Load Type Load Mame Scale Factor
Load Patterr = ||DEAD =

Load Pattern LIVE 11 fadd
b adify
Delete

Other Parameters

Load Application | Full Load

Final State Only Modifu/Shaw. ..
Monlinear Parameters Drefault b adify S hiows

Fesults Saved

Load Caze Type
| Static

Analysiz Type
" Linear

o Monlinear

" Monlinear Staged Construction

Geometric Monlinearity Parameters

" Mone

= P-Delta

" P-Delta pluz Large Displacements

0K
Cancel

GRAVITI L )y (oS 55 byme (VE-T) S5

Load Case Data’ - Nonlinear Static

Load Casze Name
Gaviti2

Initial Conditions

Motes

Set Def Name | Modify/Show... |

f+ Zero Initial Conditions - Start from Unstressed State

" Continue from State at End of Monlinear Case

Important Mote:  Loads from this previous case are included in the:
current case

Modal Load Caze
Al Modal Loads Applied Use Modes from Caze

ODAL -

Loads Applied

Load Type Load Mame Scale Factar
Load Patterr v || DEAD ~|[os

i
b odify
Delete

Other Pararmeters

Load Application Full Load Madify/Shaow...
Results Saved Final State Only M adifu/Shaw...
Monlinear Parameters D efault b adify/Show

Load Case Type
| Static

Analysis Tepe
" Linear
& Monlinear

7 Maonlinear Staged Construction

Geometric Manlinearity Parameters
" Mone
&+ P-Delta

" P-Delta plus Large Digplacements

Cancel
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Full Load i35 « &8 <> !, Other Parameter > Load Application cuewd ;o 098 4z

=2 a5 0 JpuS ki g s e Solial o Lol e aslol o g gl ol

Sgd ol glod ,L an ;¥ Result Save cuwd o ues 005

Load Application Control for Nonlinear Static Analysis

— Load Application Control
¢ Full Load —

" Displacement Contral

— Control Dizplacement

{* |ze Conjugate Displacement

= Usze Monitored Dizsplacement
Load to a Monitored Dizplacement kM agnitude of I

—Marnitared Dizplacement

+ DOF ILI'I vI at Joirt |3

" Generalized Displacement | LI

Cancel |

2o s o S 5 S el (Bl e sl el (yme (15T S

IResults saved for Nonlinear Static Load Cases

— Hesults Saved

f*  Final State Only " Muliple States

—For Each Stage

kinimum Mumber of Saved States |1
b aximum Mumber of 5 aved States |1

[¥ Save positive Displacement Increments Orly

Canicel |
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Lnad Case Data’ - Nonlinear Static

Load Case Mame Motes Load Case Tyupe
E[ FEMA35E) Set Def Name ‘ todify/Shove... | |Static ﬂ Design...

Initial Conditions Analysis Type

" Zero Initial Conditions - Start from Unstressed State

" Linear
f* Continue from State at End of Monlinear Case Gavitil A + Monlinear
Important Mote:  Loads from this pm are meded in the: © Maonlinear Staged Canstruction
current caze

Modal Load Case Geametric: Manlinearity Parameters

All Modal Loads &pplied Use Modes from Case rMODAL - " Mone

Loads Applied

" P-Delta plus L Dizpl. t
Load Type Load Name Scale Factor SHRFILS LERE ERREREEE
Load F'allerrJ | Ex

MUdIf_l,J
Delete

Other Pararmeters

Load Application Dizpl Control Modify/Show...
Results Saved tultiple States b adify S how

Cancel
Monlinear Parameters Default Modify/Show...

Graviti 1 & )b oS5 b plled sonlid Jb o3 iy (VA-Y) JSo

load Case Data - Nonlinear Static

Load Case Name Motes Load Case Type

UNIFORM Set Def Name | Modity/Show... | | | [Static '~ Design..

Initial Canditions Analysiz Type

" Zero Initial Conditions - Start from Unstressed State

" Linear
(+ Continue from State at End of Norlinear Case | Gavitl b f* Monlinear
Important Mote:  Loads from this pres I the " Monlinsar Staged Construction
curment caze

tModal Load Caze Geometric Monlinearity Farameters
All Modal Loads Applied Use Modes from Case MODAL hd " None

Loads Applied

" P-Delta plus Large Dizplacements
Load Type Load Name Scale Factar B g B
Accel

o~ ||ux
M ndlf_u
D elete

Other Parameters

Load Application Displ Control Modify/Shaw...
Results Saved Multiple States Madify/Shaow...
Manlinear Parameters Default b odify/Shaw...

Cancel
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Load Case Data™- Nonlinear Static

Load Case Mame Motesz Load Case Tupe

UNIFORM2Z Set Def Name | Modiv/Show... | | | [Static | Design..

Initial Conditions Analysis Type

" Zerolnitial Conditions - Start from Unstressed State " Linear

(¥ Continue from State at End of Nonlinear Case | Gavitl hd &+ Monlinear

Impartant Mate:  Loads fram this previous caze are included in the 7 Monlinear Staged Construction
current case

Modal Load Case Geametric Monlinearity Parameters

All Modal Loads Applied Use Modes from Case tMODAL - " Naone
+ P-Del
Loads &pplied P Delta s L Disol "
Load Type Load Name Scale Factar BERAIDEER BEEEENED
Aecel = ||us ~|

Accel ﬁ—-
todify
Delete

Other Parameters
Load &pplication Displ Contral Madify/Show...

Results Saved Multiple States M odify/Show... Cancel
Monlinear Parameters Default todifu/Show.
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Load Case Data - Nonlinear Static

Load Case Mame Motes Load Case Type

Made 1 St Def Name | Modiy/Show... | | | [Static | Design...

Initial Conditions Analysiz Type

(" Zera Initial Conditions - Start from Unstressed State " Linear
+ Continue from State at End of Nonlinear Case | Gavitil M (# Monlinear
Important Mate:  Loads from thiz previous case are included in the (" Honlinear Staged Construction
curent case

Modal Load Case Geometric Monlinearity Parameters
All Modal Loads Applied Use Modes from Cage MODAL hd " Mone

&+ P-Delta
Loads Applied — B
-Delta pluz Large Displacements
Load Type Load Mame Scale Factor i g e

Mode w1

I odify

Other Parameters

Load Application Displ Control Modify/Shaw... L
Results Saved Multiple States MaodifyShovw... Cancel
Nonlinear Parameters Default Modifu/Show...
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Load Application Contraol

" Full Load «—

f# Dizplacement Control

Control Dizplacement

{* |Jze Conjugate Displacement

" Usze Monitared Dizplacement

Load ta a Monitared Displacement Magnitude of | 76.8

Manitored Displacement

f« DOF N - at Joint 3
° | =l

Cancel
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Resulis Saved for Monlinear Static Load Cases

Results Saved

(" Final State Only {» Multiple States

For Each Stage

kinimurm Mumber of Saved States 10
b azimum Mumber of Saved States 100

v Save pozitive Dizplacement [ncrements Only

Cancel
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Response Spectrum Function Definition

Function Mame Function Damping R atio
2800 0.03
Define Function
Period Acoeleration
Add
. tadify
Delete
Function Graph
f
Y
Dizplay Graph [4.3841 | 0.8094 )
Cancel |
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Frame Hinge Assignments

— Frame Hinge Azsignment [ ata

Hinge Property Relative Distance

|t ~|00s

o 3 Joos ] e
Auto M3 0.95
kadify |
Delete |

—fto Hinge Assignment D ata

Type: From Tables In FERA 356
Table: Table 56 [Steel Beams - Flexure)
DOF: M3

] I Cancel |

b, (gl ot Jsb Lolazsl (YO-Y) JSo

Auto'klinge Assignment Data

—&uto Hinge Type

— Select a FEMAZGE T able

ITabIe B-6 [Steel Beams - Flexue) j
~ Companent Type—— 1~ Degree of Freedom————— [~ Deformation Controlled Hinge Load Carying Capacity

% Primary < M2 % Drops Load After Paint E +—

" Secondary * M3 —— " I3 Extrapolated After Paint E

Cancel |
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Frame Hinge Property Data

—Hinge Property Mame
|IFE-240

— Hinge Type
" Force Controlled [Erittle]
+ Deformation Contralled [Ductile) <+

Mament b3 <« ;I

Modify/Show Hinge Property. .. I

Cancel |

lrame Hinge Property Data for 149451~ Moment'M3

Edit

~ Displacement Control Parameter < .
Ype
Paint Woment/SF Rotation/SF & Maoment - Rotation
06 11 HEEL
5 3 — L. " Moment - Curvature
1.27 9 Hinge Lenath I
- I [T Relative Lenath
D 0 7
1. i} T  Hysteresis Type And Parameters
1.27 9,
6 3 Hysteresis Type I |sotrapic vl
: : W Symmetric i i
06 11. Mo Parameters Are Required For This
Huysteresiz Tupe
~ Load Camying Capacity Eeyand Paint E
& Drops To Zero
|5 Extrapolated
~ Scaling for Moment and Rotation
Positive Negative
[~ Use'Yield Moment  Moment SF ISBBBBU. *_
[~ UseYield Rotation  Rotation SF I?.SDSE-DS *—
[Steel Objects Orly)
~ hooeptance Criteria [Plastic Rotation/SF)
Pasitive Negative
- Immediate Occupancy |1. #—
l_ Life Safety IS_ *— T Cancel
. Collapse Prevention fs. «—
[ Show Acceptance Criteria on Plot
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Area 133 122 AS2 | AS3 | S33 S22 233 Z22 | R33 | R22
Name
Units cm? cm* cm* cm? | em? | cm? cm? cm? cm’ cm | cm
IPE140 16.4 541.0 449 6.6 8.4 77.29 12.30 88.30 19.20 5.74 1.65
IPE160 201 869.0 683 8.0 10.1 108.63 16.66 124.00 26.10 6.58 1.84

IPE180 239 1317.0 101.0 95 121 146.33 2220 166.00 34.60 742 | 2.06

IPE200 285 1943.0 142.0 112 142 194.30 28.40 221.00 44.60 826 | 2.23

IPE220 334 2772.0 205.0 13.0 16.9 252.00 37.27 285.00 38.10 a.11 248

IPE240 39.1 3892.0 284.0 14.9 19.6 32433 47.33 367.00 73.90 098 | 2.70

IPE270 459 3790.0 420.0 17.8 23.0 | 428.89 62.22 484.00 97.00 11.23

IPE300 338 8356.0 604.0 213 26.8 357.07 80.53 628.00 | 12500 | 1246

IPE330 62.6 11770.0 788.0 248 30.7 713.33 98.50 804.00 | 154.00 | 13.71 | 3.55

IPE360 727 16270.0 1043.0 28.8 36.0 003.89 | 12271 | 1019.00| 191.00 | 1496 | 3.79

IPE400 845 23130.0 1318.0 344 405 | 1156.50 | 14644 | 1307.00 | 229.00 | 16.54 | 3.95

IPE430 98.8 33740.0 1676.0 423 462 | 149956 | 17642 | 1702.00 | 276.00 | 1848 | 4.12

IPES00 116.0 | 48200.0 21420 51.0 333 | 1928.00 | 21420 | 2194.00 | 336.00 | 2038 | 4.30

IPE5S30 1340 | 671200 2668.0 61.1 60.2 | 2440.73 | 254.10 | 2787.00 | 401.00 | 2238 | 4.46

IPE6OO 156.0 | 92080.0 3387.0 72.0 69.7 | 306933 | 30791 | 3512.00 | 486.00 | 2430 | 4.66
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SS;;;? Area| I33 122 | AS2| AS3| $33 | s22 | z33 | Zz22 |R33|R22

Units cm? cm* cm?* cm? | cm? | cm? cm? cm? cm? cm | cm
BOX&0x80x1 28 2333 2333 16 16 5832 | 5832 74 74 288 | 2.8
BOX100x100x1 36 492 492 20 20 98.4 98.4 122 122 3.69 | 3.69
BOX120x120x1 44 894 7 8947 24 24 14911 | 14911 182 182 45 4
BOX120x120x16 | g6.56 1228 1228 348 | 348 | 20466 | 20466 | 2616 2616 | 429 | 429
BOX140x140x08 | 42 24 1231 1231 224 | 224 75.85 75.85 | 209.3 2093 | 539 | 539
BOX140x140x1 52 1437 1437 28 28 21042 | 21042 254 254 532 | 532
BOX160x160x1 60 2260 2260 32 32 2823 2823 338 338 6.13 | 6.13
BOX160x160x16 | 92 16 3224 3224 512 | 512 403 403 4997 | 4997 | 591 | 5.91
BOX180x180x1 68 3287 3287 36 36 36522 | 365.22 434 434 6.95 | 6.95
BOX130x180x16 | 105 4750 4750 57.6 | 576 | 52777 | 52777 | 6476 | 6476 6.7 6.7
BOX200x200x16 | 1178 6695 6695 64 64 669.5 669.5 814.6 814.6 75 75
BOX220x220x16 | 1306 9111 9111 704 | 704 | 82827 | 82827 1001 1001 835 | 835
BOX240x240x16 | 1434 | 12050 12050 | 76.8 | 76.8 | 1004.16 | 1004.16 | 1206 1206 | 9.16 | 9.16
BOX260x260x16 | 1562 | 15560 15560 | 832 | 832 | 119692 | 119692 | 1431 1431 998 | 998
BOX280x280x2 | 208 23570 23570 112 | 112 | 1683.57 | 1683.57 | 2032 2032 | 10.64 | 10}54
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alas slast 5 gls)| 236 a4 by e slo el (1-0) Jgo

story T Cd M Ru Ru Ru | RU | Rs Ay Vy
&Span (SEC) M N K V (cm) (kg)

Ist-1sp | 0.67 | 0.1178 | 1.75 | 1.9 | 164 | 1.76 | 1.72 | 59 | 749 | 4088.35

Ist-2sp | 0.74 | 0.1178 | 1.76 | 1.95 | 167 | 1.78 | 1.76 | 474 | 7.69 | 13064.86

Ist-3sp | 0.67 | 0.1178 | 1.92 | 2.08 | 1.77 | 1.94 | 1.88 | 532 | 6.83 | 32523.8

Ist-4sp | 0.72 | 0.1178 | 2.08 | 231 | 1.91 | 211 | 2.08 | 4.71 | 6.87 | 50850.94

1st-5sp | 0.74 | 0.1178 | 2.17 | 2.45 2 221 | 217 | 443 | 6.85 | 72502.43

2st-1sp | 0.81 | 0.1178 | 2.07 | 2.39 | 1.96 | 2.11 | 2.07 | 3.38 | 8.68 | 5536.104

2st-2sp | 0.83 | 0.1178 | 1.72 | 1.95 | 167 | 1.74 | 1.72 | 45 |10.63 | 24958.97

2st-3sp | 082 [ 01178 | 1.7 | 1.92 | 165 | 1.72 | 1.7 | 4.73 | 10.54 | 58451.38

2st-4sp | 0.83 |0.1178 | 1.82 | 207 | 1.75 | 1.85 | 1.82 | 4.34 | 10.1 | 95045.84

2st-5sp | 0.86 | 0.1178 | 1.95 | 2.26 | 1.88 | 1.99 | 1.95 | 4.02 | 9.98 | 137264.33

3st-1sp | 0.95 | 0.1178 | 1.93 | 2.27 | 1.91 | 1.97 | 1.93 | 3.65 | 11.84 | 7766.59

3st-2sp | 0.96 | 0.1178 | 161 | 1.85 | 1.6 | 1.63 | 1.61 | 4 |[13.54| 338536

3st-3sp | 0.92 | 01178 | 1.69 | 1.95 | 1.67 | 1.72 | 1.7 | 4.36 | 12.47 | 82089.06

3st-4sp | 0.94 | 01178 | 168 | 193 | 1.66 | 1.7 | 1.68 | 4.1 |12.87 | 134882.32

3st-5sp | 0.98 | 0.1178 | 1.76 | 2.05 | 1.75 | 1.79 | 1.76 | 3.84 | 13.2 | 197208.69

4st-1sp | 1.05 [ 0.1178 | 1.68 | 1.96 | 1.77 | 1.73 | 1.7 | 3.69 | 151 | 10803.63

4st-2sp | 1.06 | 0.1178 | 1.47 | 1.66 | 1.48 | 1.49 | 1.48 | 4.1 | 17.07 | 45962.69

4st-3sp | 1.06 | 0.1178 | 156 | 1.77 | 1.56 | 1.58 | 1.56 | 4.1 | 16.53 | 103510.71

4st-4sp | 1.09 | 01178 | 16 | 1.82 | 1.6 | 1.62 | 16 | 3.83 | 16.87 | 170505.15

4st-5sp | 1.04 | 01178 | 1.73 | 1.99 | 1.73 | 1.76 | 1.73 | 3.79 | 16.62 | 242252.87

Gst-1sp | 1.16 | 0.1078 | 1.52 | 1.74 | 152 | 154 | 1.52 | 4.1 |19.77 | 13424.58

Bst-2sp | 1.26 | 0.1078 | 154 | 1.72 | 154 | 1.56 | 1.54 | 3.8 | 20.8 | 4945363

Sst-3sp | 1.2 |0.1078 | 1.48 | 164 | 148 | 15 | 1.48 | 416 | 20.77 | 121164.76

Sst-4sp | 1.19 | 0.1078 | 1.58 | 1.78 | 1.58 | 1.6 | 1.58 | 3.83 | 18.5 | 198248.07

Sst-5sp | 1.22 | 0.1078 | 1.63 | 1.84 | 1.63 | 1.66 | 1.63 | 3.68 | 18.62 | 296472.91

7st-1sp | 1.42 | 0.0912 | 1.47 | 159 | 147 | 1.49 | 1.47 | 4.38 | 26.16 | 17799.78

7st-2sp | 1.41 | 0.0912 | 1.54 | 1.68 | 154 | 156 | 1.54 | 4 |[?24.02| 63848.36

7st-3sp | 1.48 | 0.0912 | 1.67 | 1.82 | 167 | 17 | 1.67 | 3.68 | 23.51 | 141455.18

7st-4sp | 1.46 | 0.0912 | 1.61 | 175 | 1.61 | 1.64 | 1.61 | 3.81 | 24.26 | 236260.81

7st-5sp | 1.48 | 0.0912 | 1.85 | 2.04 | 185 | 19 | 1.85 | 3.3 |21.17| 3208033

Ost-1sp | 1.69 | 008 | 1.6 | 168 16 | 162 | 1.6 4 | 294 | 18723.44

Ost-2sp | 1.7 | 0.08 | 1.73 | 1.84 | 1.73 | 1.77 | 1.73 | 3.65 | 27.24 | 66037

Ost-3sp | 1.75 | 0.08 | 1.77 | 1.88 | 177 | 1.81 | 1.77 | 35 | 27.88 | 139937.08

Ost-4sp | 1.82 | 0.08 | 177 | 1.86 | 1.77 | 1.81 | 1.77 | 3.38 | 28.86 | 234765.49

Ost-5sp | 1.89 | 0.08 | 1.91 2 1.91 | 1.96 | 1.91 | 3 |27.96 | 333112

YYY




b ,Ld) oo 5ele 5 (b3 Yoz @ cailas 5 gl )| 53U 5l Lol sl (U3, o po (Y-0) 9o

story - span R (M) R (N) R (K) R (V) R ave

1story - 1span 11.21 9.676 10.384 10.148 10.3545
1story - 2span 9.243 7.9158 8.4372 8.3424 8.4846
1story - 3span | 11.0656 9.4164 10.3208 | 10.0016 | 10.2011
1story - 4span | 10.8801 8.9961 9.9381 9.7968 | 9.902775
1story - 5span | 10.8535 8.86 9.7903 9.6131 | 9.779225
2story - 1span | 8.0782 6.6248 7.1318 6.9966 7.20785
2story - 2span 8.775 7.515 7.83 7.74 7.965
2story - 3span | 9.0816 7.8045 8.1356 8.041 | 8.265675
2story - 4span | 8.9838 7.595 8.029 7.8988 8.12665
2story - 5span | 9.0852 7.5576 7.9998 7.839 8.1204
3story - 1span | 8.2855 6.9715 7.1905 7.0445 7.373
3story - 2span 7.4 6.4 6.52 6.44 6.69
3story - 3span 8.502 7.2812 7.4992 7.412 7.6736
3story - 4span 7.913 6.806 6.97 6.888 7.14425
3story - 5span | 7.872 6.72 6.8736 6.7584 7.056
4story - 1span | 7.2324 6.5313 6.3837 6.273 6.6051
4story - 2span 6.806 6.068 6.109 6.068 6.26275
4story - 3span 7.257 6.396 6.478 6.396 6.63175
4story - 4span | 6.9706 6.128 6.2046 6.128 6.3578
4story - 5span | 7.5421 6.5567 6.6704 6.5567 | 6.831475
5story - 1span | 7.134 6.232 6.314 6.232 6.478
5story - 2span | 6.536 5.852 5.928 5.852 6.042
5story - 3span | 6.8224 6.1568 6.24 6.1568 6.344
5story - 4span | 6.8174 6.0514 6.128 6.0514 6.26205
Sstory - 5span | 6.7712 5.9984 6.1088 5.9984 6.2192
7story - 1span | 6.9642 6.4386 6.5262 6.4386 6.5919
7story - 2span 6.72 6.16 6.24 6.16 6.32
7story - 3span | 6.6976 | 6.1456 6.256 6.1456 | 6.3112
7story - 4span | 6.6675 6.1341 6.2484 6.1341 | 6.296025
7story - 5span 6.732 6.105 6.27 6.105 6.303
Ostory - 1span 6.72 6.4 6.48 6.4 6.5
Ostory - 2span 6.716 6.3145 6.4605 6.3145 | 6.451375
Ostory - 3span 6.58 6.195 6.335 6.195 6.32625
Ostory - 4span | 6.2868 5.9826 6.1178 5.9826 6.09245
Ostory - Sspan 6 5.73 5.88 5.73 5.83

YY¢



K) cqz 5o (ebains lo Joo ;5 (M dar 4 bgyyo sl el )by (Y-0) Jgor

T Cd n Ru Ry Ry Rp  Rs YA Vy
M N K V (cm) (kg)

N il

123 01078 156 175 156 158 156 3.83 20.13 197146.14
124 01078 162 182 162 164 162 38 19.14 292933.07
124 0.1078 158 176 158 1.6 158 3.85 19.7 395324.4
1.26 | 0.1078 | 1.59 | 1.78 | 1.59 | 1.61 [ 1.59 | 3.9 | 19.51 500729.3

1.24 0.1078 | 1.59 178 159 1.61  1.59 3.85 | 19.26 593950.5

V) Sz 5o batas slo Joo 10 (Db a4y by e sl il )b (F-0) oo

T Cd n Ru Ry Ry Rp  Rs YA Vy
M N K V (cm) (kg)

=l

123 0.1078 | 1.56 1.75 156 1.58 1.56 | 3.83 | 20.13 197146.14
124 01078 1.72 192 169 172 169 35 | 183 272365.39
124 0107 162 183 162 165 162 3.6 19.05 370168.3
126 0.1078 169 19 169 172 169 3.47 1847 445544.1

124 0.1078 | 1.67 1.89 1.67 1.7 | 1.67  3.46 | 18.22 536341

) gz 5o IS5 Lsle Joo p0 o an 4y by po slo el (0-0) o

T Cd u Ru Rp Ry Rp | Rs YA Vy
M N K V (cm) (kg)

N =

116 0.1078 153 1.72 153 155 153 4.07 18.46 157093.99

1.14 0.1078 | 1.55 1.75 1,55 1.57  1.55 | 4.08 | 18.05 212523.19

1.16 0.1078 | 1.52 1.7 152 154 152|415 19.1 269516.49

1.19 0.1078 | 1.55 1.74 155 1.57  1.55 | 3.98 | 19.12 309812.71

1.19 0.1078 | 1.54 173 154 156 154 | 401 19.3 361077.1

Yo



V) Sz o S5 Lsle Joe po oo w4 by ol (P-0) J5or

H T Cd u Ru  Ru Ry Rp Rs YA Vy
I M N K \% (cm) (kg)
1 1.16 0.1078 153 1.72 153 155 1.53 4.07 | 18.46 157093.99
15 | 1.14 0.1078 | 156 1.77 157 159 157 395 1692  204850.61
2 1.16 = 0.1078 156 1.77 157 159 157 3.81 1653  247862.68
25 | 119 0.1078 155 1.74 155 157 155 3.72 16.36  290358.71
3 1.19  0.1078 154 1.73 155 157 155 366 16.1 332574.2
X) 2z 50 TL sla Joo y0 0D am @ bgs o sla el )y (V-0) Jga
H T Cd u Ru  Ru Rp Rp Rs YA Vy
T M N K V (cm) (kg)
1 1.16 0.1078 159 181 16 162 16 3.96  18.08 154787.38
15 | 115 0.1078 | 152 171 152 154 152 415 187 216261.58
2 1.23 0.1078 167 1.89 167 1.7 1.67 3.63 185 256984.31
25 | 121 01078 16 18 16 162 16 3.68 1841 286480.6
3 1.24 | 0.1078 @ 1.7 193 | 17 173 | 17 341 | 17.83 309906.26
V) 2oz o T lo Jow jo (oM ans 4 bss o slo il s (A-0) Jga
H T Cd n RW Rp Rp Rp Rs yA Vy
L M N K \ (cm) (kg)
1 116 0.1078 162 184 162 164 1.62 39 | 17.46 152612.92
15 | 115 0.1078 | 151 169 151 153 151 394 18.05  205273.06
2 12 01078 164 186 164 1.67 164 376 17.36  244434.89
25 | 121 01078 166 1.88 166 169 166 3.7 17.3 288261.61
3 1.24  0.1078 159 1.79 159 162 159 3.63 16.28 334810.7

YY1



00 ez T2 slo Jan 3 o3 ams & Lo sl el b (A-0) Jpaz

H T Cd u Ru  Ru Ry Rp Rs YA Vy
I M N K \% (cm) (kg)

1 116 0.1078 159 181 16 162 16 3.96  18.08 154787.38
15 | 114 0.1078 166 19 166 169 1.66 3.8 | 16.43 198202.51
2 121  0.1078 168 1.92 169 172 196 3.7 | 16.22  241518.32
25 | 123 01078 167 189 168 1.7 1.68 3.65 16.2 284482.22
3 1.23  0.1078 165 1.86 166 168 1.66 359 1594 326541.2
) <z 50 T2 slo Jsa 50 (M s 4 by e slayial b (Ve-0) Jga
H T Cd u Ru  Ru Rp Rp Rs YA Vy
T M N K V (cm) (kg)

1 116 0.1078 162 184 162 164 1.62 39 | 17.46 152612.92
15 | 114 01078 | 158 1.79 159 1.61 159 4.1 | 1824  215265.93
2 121 01078 163 184 163 166 1.63 3.62 1823  235627.28
25 | 123 01078 1.7 193 17 173 17 34 19.69  264902.28
3 1.23  0.1078 168 191 168 172 168 34 17.66  309582.14
X) e 5o UL slo Joa 50 (oM amr 4 g e sl il (VV-0) Jgo

H T Cd n RW Rp Ry Rp Rs yA Vy

L M N K \ (cm) (kg)

15 | 116 0.1078 | 1.66 1.89 166 1.69 166 3.84 17.28  249419.18
2 117 0.1078 167 19 167 1.7 1.67 362 1725  282153.89

25 | 118 0.1078 168 192 169 172 169 3.63 17.27 329299.8
3 1.2 01078 16 187 165 1.68 1.65 3.6 @ 18.36 383293.7

YYY



W) <z 2 UL slo Jan 53 o3k am & byse slo sl (1Y-0) Jpor

H T Cd u Ru  Ru Ry Rp Rs YA Vy
I M N K \% (cm) (kg)
15 | 117 0.1078 | 1.65 187 165 1.68 1.65 395 17.24  256527.25

2 117  0.1078 161 1.83 162 164 1.62 393 17.63  304295.41
25 | 118 0.1078 1.67 1.89 167 169 1.67 3.75 16.37 340717.5

3 1.2 01078 166 189 167 1.69 1.67 3.73 17.18 387946.7

X) cuz U2 sl Je 5o oD am 4 by e sl el b (VY-0) Jgo

H T Cd u Ru  Ru Ry Rp Rs YA Vy

L M N K V (cm) (kg)

1 117 0.1078 1.63 1.86 163 1.66 1.63 3.76  17.57 341589.4
1.33 | 1.18 0.1078 1.71 195 1.71 174 171 3.63 16.92 423215.1
166 | 1.17 0.1078 175 201 1.75 179 175 352 16.34 502764.2

2 12 01078 166 189 167 17 167 35 17.56 678548.6

¥) <z 2 U2 Glo Jso 55 (3 am 4 by sl el )y (VF-0) Jgar

H T Cd n RW Rp Rp Rp Rs yA Vy

L M N K V (cm) (kg)

1 1.17 # 0.1078 | 1.53 1.72 | 153 155 153 4.1 @ 1855 373918.6
1.33 | 1.18 0.1078 163 1.86 1.64 166 164 3.73 17.72 435375.7
166 | 1.17 0.1078 161 1.82 1.61 163 161 3.79 182 539678.4

2 12 01078 158 178 158 16 158 3.7 183 640272.2

YYA



lo,lid) o po (eSke g g, ke 4 (Db sl Ol s 5l Jol> sl L3, oy (VO-0) Jgo

MODEL NAME R(MM) R(N) R(K) R(V) R(ave)

Rec (12m*12m)x 6.7025 5.9748 6.0514 5.9748 6.175875
Rec (12m*18m)x 6.916 6.156 6.232 6.156 6.365
Rec (12m*24m)x 6.776 6.083 6.16 6.083 6.2755
Rec (12m*30m)x 6.942 6.201 6.279 6.201  6.40575
Rec (12m*36m)x 6.853  6.1215 6.1985 6.1215 6.323625
Rec (12m*12m)y 6.7025 59748  6.0514 59748 6.175875
Rec (12m*18m)y 6.72 5.915 6.02 5.915 6.1425
Rec (12m*24m)y 6.588 5.832 5.94 5.832 6.048
Rec (12m*30m)y 6593  5.8643 59684 5.8643  6.0725
Rec (12m*36m)y 6.5394 57782  5.882 57782 599445
L (12m*12m)x 7.0004 6.2271 6.3085  6.2271 6.440775
L (12m*18m)x 7.14 6.324  6.4056  6.324 6.5484
L (12m*24m)x 7.055 6.308 6.391 6.308 6.5155
L (12m*30m)x 6.9252  6.169  6.2486  6.169  6.37795
L (12m*36m)x 6.9373 6.1754  6.2556  6.1754  6.385925
L (12m*12m)y 7.0004  6.2271  6.3085 6.2271  6.440775
L (12m*18m)y 6.9915 6.2015 6.2805 6.2015  6.41875
L (12m*24m)y 6.7437 59817 6.0579 5.9817 6.19125
L (12m*30m)y 6.4728 5766 58404 5766  5.9613
L (12m*36m)y 6.3318 5.673 57462  5.673 5.856
T(1) (12m*12m)x 7.1676  6.336  6.4152  6.336  6.5637
T(1) (12m*18m)x 7.22 6.308 6.422 6.308  6.5645
T(1) (12m*24m)x 7.104 6.253 6.364 7.252  6.74325
T(1) (12m*30m)x 6.8985  6.132 6.205 6.132  6.341875
T(1) (12m*36m)x 6.6774 59594  6.0312 59594  6.15685
T(1) (12m*12m)y 7.176 6.318 6.396 6.318 6.552
T(1) (12m*18m)y 7.339 6.519 6.601 6.519 6.7445
T(1) (12m*24m)y 6.6608 59006 6.0092 59006  6.1178
T(1) (12m*30m)y 6.562 5.78 5.882 5.78 6.001
T(2) (12m*36m)y 6.494 5.712 5.848 5.712 5.9415
T(2) (12m*12m)x 7.1676  6.336  6.4152  6.336  6.5637
T(2) (12m*18m)x 7.0965  6.308 6.391 6.308  6.5258
T(2) (12m*24m)x 6.8607 6.0621  6.171  6.0621 6.288975
T(2) (12m*30m)x 6.624 5888 59616  5.888  6.0904
T(2) (12m*36m)x 6.5813  5.797 58993 5797  6.01865

YA



lo,li8; oy (ke g b, Ll 4 (Db ol Ol s 51 ol sla L8, oy (VP-0) Jgo

MODEL NAME RM) R(N) R(K R(V) R (ave)
T(2) (12m*12m)y 7.176 6318 6396  6.318 6.552
T(2) (12m*18m)y 6.6586 59494  6.0282 59494  6.1464
T(2) (12m*24m)y 6.9936 6.1664 6.2792 6.1664  6.4014
T(2) (12m*30m)y 6.956 6142 6253 6142  6.37325
T(2) (12m*36m)y 6.4977 57717 5.8806 5.7717  5.980425
U(1) (12m*18m)x 7.2576 63744  6.4896  6.3744 6.624
U(1) (12m*24m)x 6.878  6.0454  6.154  6.0454  6.2807
U(1) (12m*30m)x 6.9696  6.1347  6.2436  6.1347  6.37065
U(1) (12m*36m)x 6.732 5.94 6.048 5.94 6.165
U(1) (12m*18m)y 73865 6.5175  6.636  6.5175  6.764375
U(1) (12m*24m)y 7.1919 63666 6.4452  6.3666  6.592575
U(1) (12m*30m)y 7.0875 6.2625 6.3375 6.2625  6.4875
U(1) (12m*36m)y 7.0497 62291 63037 6.2291  6.4529
U(2) (18m*18m)x 6.9936  6.1288  6.2416 6.1288  6.3732
U(2) (18m*24m)x 7.0785 62073 63162 6.2073  6.452325
U(2) (18m*30m)x 7.0752  6.16 63008  6.16 6.424
U(2) (18m*36m)x 6.615  5.845 5.95 5.845 6.06
U(2) (18m*18m)y 7.052 6273 6355 6273  6.48825
U(2) (18m*24m)y 6.9378 6.1172 6.1918 6.1172 6.341
U(2) (18m*30m)y 6.8978 6.1019 6.1777 6.1019  6.319825
U(2) (18m*36m)y 6.586  5.846 5.92 5.846 6.0495

b Sy sla ojle (sl ¢ O e il 4 bg e sla el b (VV-0) Jgue

Story T Cd n Ru Ry Ry Rp Rs yA Vy
&lenght M N K V (cm) (kg)

Istory | 0.73  0.1178 | 2.16 243 198 22 216 444 6.81 74797.26
3m

1story | 0.64 0.1178 | 251 2.7 215 254 239 424 494 126120.12
4dm

Istory | 0.61 0.1178 | 2.27 239 197 228 211 48 484 224040.24
5m

istory | 0.53  0.1178 | 1.95 1.95 1.72 194 172 54 417 372571
6m

1story | 0.47 0.1178 | 182 1.77 162 179 155 6.1 35 778193.3
m

K



i slo o3l (gl e Oyl Rl bosy e sl 2Ly (VA-0) Jgor

Story T Cd n Ru Ry Rp  Rp Rs YA Vy
&lenght M N K V (cm) (kg)
3m-3st | 1 01178 179 208 1.79 182 179 3.76 13.37 193824.74
4m-3st | 1 01178 | 194 229 194 199 194 345 1219 316328.3
5m-3st | 0.98 0.1178 2.18 | 2.62 217 225 218 3.1 1058 441302.6
ém-3st | 0.97 0.1178 232 | 279 23 241 231 296 978 605286.3
7m-3st | 0.96 0.1178 255 3.1 | 251 266 255 27 836 746974.1

b g sl ojlo sy« O gl (Rl 4 by e sl il (VA-0) Jgor

Story T Cd n Ru Ry Rp  Rp Rs YA Vy
&lenght M N K V (cm) (kg)
3m-5st | 1.26 0.1078 1.63 183 163 166 1.63 3.6 19.68 291569.81
4m-5st | 1.26 0.1078 ' 18 205 18 | 184 18 3.26 17.65 461367
5m-5st | 1.26 0.1078 1.79 | 204 1.79 183 179 3.32 17.93 734469.7
ém-5st | 1.27 0.1078 2.14 | 249 214 222 214 278 1511 879228.2
7m-5st | 1.24 0.1078 224 | 263 224 233 224 27 14 1157510.2

o v Sl 5l ol sl JL8; cu o (Y4-0) Jgox
Story &

Beam lengh R (M) R (N) R (K) R (V) R (ave)
1story,3m | 10.7892 8.7912 9.768 9.5904 9.7347
1story , 4m 11.448 9.116 10.7696 10.1336 10.3668
1story , 5m 11.472 9.456 10.944 10.128 10.5
1story , 6m 10.803 9.5288 10.7476 9.5288 10.15205
1story , 7m 10.797 9.882 10.919 9.455 10.26325
3story , 3m 7.8208 6.7304 6.8432 6.7304 7.0312
3story , 4m 7.9005 6.693 6.8655 6.693 7.038
3story , 5m 8.122 6.727 6.975 6.758 7.1455
3story , 6m 8.2584 6.808 7.1336 6.8376 7.2594
3story , 7m 8.37 6.777 7.182 6.885 7.3035
Sstory , 3m 6.588 5.868 5.976 5.868 6.075
5story , 4m 6.683 5.868 5.9984 5.868 6.10435
Sstory , 5m 6.7728 5.9428 6.0756 5.9428 6.1835
5story , 6m 6.9222 5.9492 6.1716 5.9492 6.24805
Sstory , 7m 7.101 6.048 6.291 6.048 6.372

A



phael 5 plaie slo (D 50 55k woyo 4y bgype slo el )ly (VV-0) Jgor

Story T Cd M | RW | Ru| R | Ru| Rs | Ay Vy

&Openinig | (sec) M) | (N) | (K) | (V) (cm) (ko)
2st, L15% 084 | 91178 | 193 | 222 | 1.85 | 1.97 | 1.93 | 409 | 9.63 | 307393.07
2st. L25% 083 | 01178 | 1.89 | 218 | 1.81 | 1.92 | 1.89 | 419 | 9.61 | 275564.54
2st, L40% 081 | 01178 | 1.84 | 2.09 | 1.76 | 1.87 | 1.84 | 4.4 9.6 235363.87
2st, L56% 078 | 01278 | 1.7 | 19 | 163 | 1.72 | 1.7 | 4.8 9.8 186727.45
2st TX,19% 083 | 01178 | 1.93 | 222 | 1.85 | 1.97 | 1.9 | 41 | 9.47 | 292860.57
2st, TX,38% 082 | p1178 | 1.8 | 205 | 1.73 | 1.83 | 1.8 | 437 | 9.46 239153.33
25t TX,56% 0.79 | 01178 | 1.74 | 1.95 | 1.67 | 1.76 | 1.74 | 483 | 9.75 | 186327.08
2st TY,19% 083 | 01178 | 1.91 | 219 | 183 | 194 | 19 | 4.1 9.5 294568.13
2st TY,38% 082 | 01178 | 1.83 | 2.09 | 1.76 | 1.86 | 1.83 | 439 | 9.7 240496.23
2st, TY,56% 079 | 01178 | 1.7 | 19 | 164 | 1.72 | 1.7 | 7.83 | 10.1 186279
2st, UX,12% 083 | 01178 | 1.92 | 221 | 1.84 | 1.95 | 19 | 4.1 9.7 315663.94
2st. UX,25% 082 | 01178 | 1.83 | 2.1 | 1.76 | 1.86 | 1.83 | 435 | 10.1 | 285841.51
2st,UX,38% 082 | 01178 | 1.67 | 1.89 | 1.62 | 1.69 | 1.67 | 4.68 | 9.95 | 256874.83
2st UY,12% 083 | p1178 | 19 | 218 | 1.82 | 1.93 | 19 | 42 | 948 321889.5
2st. UY,19% 082 | 01178 | 1.79 | 2.04 | 1.72 | 1.82 | 1.79 | 445 | 9.95 | 293957.39
2st. UY,38% 082 | 01178 | 1.76 | 1.99 | 1.7 | 1.78 | 1.76 | 4.5 | 10.18 | 249480.28
2st,HX,12% 083 | p1178 | 19 | 218 | 1.82 | 1.93 | 19 | 42 | 956 321328.5
2st HX.25% | 0-82 | 0.1178 | 181 | 2.07 | 1.74 | 1.84 | 1.81 | 447 | 9.8 294003.15
2stHX.38% | 081 | 01178 | 177 | 201 | 17 | 179 | 177 | 45 | 1027 | 2484172
2st,HY,12% 083 | p1178 | 191 | 22 | 1.83 | 1.94 | 19 | 42 | 959 317589.1
2st,HY,19% 082 | 01178 | 1.83 | 2.09 | 1.76 | 1.86 | 1.83 | 4.38 | 9.86 287956.4
ostHY 38% | 0B | 01178 | 1.76 | 1.98 | 169 | 1.78 | 1.76 | 47 | 1011 | 254097.81
4st, L15% 1.03 | g.1178 | 1.56 | 1.77 | 1.56 | 1.58 | 1.6 4 15.8 625933.8
4st, L25% 1.02 | g1178 | 1.54 | 1.74 | 1.54 | 1.65 | 1.54 | 4.15 | 15.73 | 558900.2
4st, L40% 1 01178 | 15 | 1.69 | 15 | 151 | 15 | 429 | 15.72 | 471239.6
4st , L56% 097 | 01178 | 145 | 1.62 | 1.45 | 1.46 | 1.45 | 455 | 15.17 361148.8
4st,TX,19% 1 01178 | 1.57 | 1.78 | 1.57 | 1.59 | 16 | 41 | 156 593439.1
4st, TX,38% 1 01178 | 1.56 | 1.77 | 1.56 | 1.58 | 1.56 | 4.22 | 15.45 | 475104.2
4st TX,56% 098 | p1178 | 151 | 1.7 | 151 | 1.52 | 1.51 | 4.47 | 14.98 355232.8
4st,TY,19% 1 01178 | 1.56 | 1.77 | 1.56 | 1.58 | 1.6 41 | 1643 | 5977354
4st,TY,38% 1 01178 | 1.54 | 174 | 154 | 156 | 15 | 43 | 156 479175.5
4st,TY,56% 098 | 01178 | 1.47 | 1.65 | 1.47 | 1.48 | 15 4.5 16 358959.1
4st,UX,12% 1.03 | g.1178 | 1.54 | 1.74 | 154 | 1.56 | 15 4.1 16.2 640907.3
4st,UX,25% 101 | g1178 | 151 | 1.7 | 151 | 1.53 | 1.51 | 419 | 16.03 | 566052.1
4st,UX,38% 101 | g1178 | 148 | 1.66 | 1.48 | 1.49 | 1.48 | 429 | 15.97 | 485613.3

AR




phael 5 plaie slo (D 50 55k woyo 4y bgyye slo el )ly (YY-0) Jgor

Story
&Openinig
4st,UY,12%
4st,UY,19%
4st,UY,38%
4st,HX,12%
4st,HX,25%
4st,HX,38%
4st,HY,12%
4st,HY,19%
4st,HY,38%

5st, L15%
5st, L25%
5st, L40%
5st, L56%
5st, TX,19%
5st, TX,38%
5st, TX,56%
5st,TY,19%
5st, TY,38%
5st, TY,56%
5st,UX,12%
5st,UX,25%
5st,UX,38%
5st,UY,12%
5st,UY,19%
5st,UY,38%
5st,HX,12%
5st,HX,25%
5st,HX,38%
5st,HY,12%
5st,HY,19%
5st,HY,38%

T Cd i Ru Ru Ru | RU | Rs | Ay Vy
(sec) M N K V (cm) (kg)
1.03 | 91178 | 153 | 1.74 | 153 | 155 | 153 [ 417 | 15.98 | 655452.8
101 [ g1178 | 15 | 17 15 151 | 15 [ 433 | 16 | 5976146
101 | gq1178 | 151 | 1710 | 151 | 153 | 151 | 432 | 15.84 | 490342.6
1.03 | 01178 | 154 | 1.75 | 154 | 156 | 1.54 | 417 | 15.93 | 654129.3
103 | 01178 | 155 | 1.77 | 155 | 157 | 1.55 | 4.05 | 15.78 | 546161
101 | 01178 | 1.49 | 1.69 | 1.49 15 | 1.49 | 4.3 | 16.22 | 487745.7
1.03 | g1178 | 1.55 | 1.77 | 155 | 157 | 155 | 4.08 | 15.87 | 639852.3
1.03 | g1178 | 154 | 174 | 154 | 156 | 154 | 42 | 1584 | 566822.4
101 [ g1178 | 151 | 17 151 | 153 | 1.51 | 4.29 | 16.04 | 484583.6
12 |op1078 | 1.73 | 198 | 1.73 | 1.76 | 1.73 | 353 | 17.41 | 627443.6
119 | pq1078 | 172 | 194 | 171 | 174 | 171 | 36 | 17.3 | 559402.3
119 | p1078 | 1.65 | 1.87 | 165 | 1.68 | 1.65 | 3.7 | 17.66 | 469991.2
1.16 | g1078 | 16 | 1.81 1.6 162 | 1.6 | 3.88 | 17.1 | 3537785
12 |o1078 | 1.74 | 199 | 174 | 1.77 | 1.74 | 354 | 17.25 | 594506.6
117 | p1078 | 172 | 1.97 | 172 | 175 | 1.72 | 366 | 17.01 | 475347
113 | g1078 | 1.67 | 1.91 | 167 1.7 | 1.67 | 3.84 [ 16.49 | 352605.1
12 |op1078| 1.73 | 198 | 1.73 | 1.76 | 1.73 | 355 | 17.39 | 596701.3
117 | g1078 | 1.7 | 1.94 1.7 173 | 1.7 | 3.68 | 17.14 | 478051.9
113 | g1078 | 1.67 | 1.91 | 167 1.7 | 1.67 | 385 | 16.9 | 353837
121 | g1078 | 272 | 196 | 172 | 1.75 | 1.72 | 353 | 17.7 | 639169.1
119 [ p1078 | 169 | 1.93 | 169 | 1.72 | 1.69 | 3.6 |17.66 | 562945
12 |op1078 | 1.63 | 1.84 | 163 | 1.66 | 1.63 | 3.67 | 18.08 | 475075.1
121 [ g1078 | 170 | 1.95 | 171 | 174 | 1.71 [ 362 | 17.56 | 655999
1.19 | 01078 | 1.64 1.87 1.64 1.67 1.64 | 3.78 18 588390
12 |o1078| 157 | 177 | 157 | 159 | 157 | 4 | 1887 | 5187705
1.21 | g1078 | 1.7 | 1.93 1.7 173 | 1.7 | 3.62 | 17.64 | 656107.9
119 | g1078 | 165 | 1.87 | 165 | 1.68 | 1.65 | 3.78 | 18.15 | 588924
12 |o1078 | 157 | 176 | 157 | 159 | 157 | 3.99 | 18.84 | 518710.8
121 [ gq1078 | 172 | 195 | 171 | 1.74 | 1.71 | 355 | 17.62 | 642678.3
119 | p1078 | 1.69 | 1.93 | 169 | 1.72 | 1.69 | 3.62 | 17.53 | 563913.9
12 |op1078 | 1.65 | 1.87 | 1.65 | 1.68 | 1.65 | 3.65 | 17.92 | 474582.7

VY'Y




phael g plaie slo (D 50 923k woyo Sl ey bgyye L3 oo (VY-0) Jgoz

Soade | RW) | RN | RK) | RV | RGave)
2st, L15% 9.0798 7.5665 8.0573 7.8937 | 8.149325
2st, L25% 9.1342 7.5839 8.0448 7.9191 8.1705
2st, L40% 9.196 7.744 8.228 8.096 8.316
2st, L56% 9.12 7.824 8.256 8.16 8.34
2st,TX,19% 9.1242 7.6035 8.0967 7.9323 | 8.189175
2st, TX,38% 8.9585 7.5601 7.9971 7.866 | 8.095425
2st, TX,56% 9.4185 8.0661 8.5008 8.4042 8.5974
2st, TY,19% 9.0666 7.5762 8.0316 7.9074 | 8.14545
2st,TY,38% 9.1751 7.7264 8.1654 8.0337 8.27515
2st, TY,56% 9.177 7.9212 8.3076 8.211 8.4042
2st,UX,12% 9.1052 7.5808 8.034 7.9104 8.1576
2st,UX,25% 9.135 7.656 8.091 7.9605 | 8.210625
2st,UX,38% 8.8452 7.5816 7.9092 7.8156 8.0379
2st,UY,12% 9.1124 7.6076 8.0674 7.942 8.18235
2st,UY,19% 9.078 7.654 8.099 7.9655 | 8.199125
2st,UY,38% 8.955 7.65 8.01 7.92 8.13375
2st,HX,12% 9.1996 7.6804 8.1446 8.018 8.26065
2st,HX,25% 9.2529 7.7778 8.2248 8.0907 8.33655
2st,HX,38% 9.045 7.65 8.055 7.965 8.17875
2st, HY,12% 9.174 7.6311 8.0898 7.9647 8.2149
2st,HY,19% 9.1542 7.7088 8.1468 8.0154 8.2563
2st,HY,38% 9.306 7.943 8.366 8.272 8.47175
4st, L15% 7.1508 6.3024 6.3832 6.3024 6.5347
4st, L25% 7.221 6.391 6.8475 6.391 | 6.712625
4st, L40% 7.2501 6.435 647.79 6.435 | 166.9775
4st , L56% 7.371 6.5975 6.643 6.5975 | 6.80225
4st, TX,19% 7.2446 6.3899 6.4713 6.3899 | 6.623925
4st, TX,38% 7.4694 6.5832 6.6676 6.5832 | 6.82585
4st, TX,56% 7.599 6.7497 6.7944 6.7497 6.9732
4st TY,19% 7.257 6.396 6.478 6.396 6.63175
4st TY,38% 739.5 6.545 6.63 6.545 189.805
4st, TY,56% 7.458 6.6444 6.6896 6.6444 6.8591
4st,UX,12% 7.0992 6.2832 6.3648 6.2832 6.5076
4st,UX,25% 7.123 6.3269 6.4107 6.3269 | 6.546875
4st,UX,38% 7.1214 6.3492 6.3921 6.3492 | 6.552975

VY€




ol 5 liie slo D 59 533k 2oy il 4y by i, s (VF-0) Jyur

Story - Opening | R(M) R(N) R(K) R(V) | R (ave)
4st, UY,12% 7.255 6.3801 | 6.4635 | 6.3801 | 6.619875
4st,UY,19% 7.361 6.495 6.5383 6.495 | 6.722325
4st,UY,38% 7.3872 | 6.5232 | 6.6096 | 6.5232 | 6.7608
4st,HX,12% 7.2975 | 6.4218 | 6.5052 | 6.4218 | 6.661575
4st,HX,25% 7.1685 | 6.2775 | 6.3585 | 6.2775 | 6.5205
4st,HX,38% 7.267 6.407 6.45 6.407 | 6.63275
4st,HY,12% 7.2216 6.324 6.4056 6.324 6.5688
4st,HY,19% 7.308 6.468 6.552 6.468 6.699
4st,HY,38% 7.293 6.4779 | 6.5637 | 6.4779 | 6.703125

5st, L15% 6.9894 6.1069 6.2128 6.1069 6.354
5st, L25% 6.984 6.156 6.264 6.156 6.39
5st, L40% 6.919 6.105 6.216 6.105 | 6.33625
5st, L56% 7.0228 6.208 6.2856 6.208 6.4311
5st,TX,19% 7.0446 | 6.1596 | 6.2658 | 6.1596 | 6.4074
5st, TX,38% 7.2102 | 6.2952 6.405 6.2952 | 6.5514
5st, TX,56% 7.3344 | 6.4128 6.528 6.4128 6.672
5st,TY,19% 7.029 6.1415 6.248 6.1415 6.39
5st, TY,38% 7.1392 6.256 6.3664 6.256 6.5044
5st, TY,56% 7.3535 | 6.4295 6.545 6.4295 | 6.689375
5st,UX,12% 7.9188 | 6.0716 | 6.1775 | 6.0716 | 6.309875
5st,UX,25% 6.948 6.084 6.192 6.084 6.327
5st,UX,38% 6.7528 | 5.9821 | 6.0922 | 59821 | 6.2023
5st,UY,12% 7.059 6.1902 6.2988 6.1902 6.43455
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Abstract

At this thesis is attemped to study the effect of structure geometrical parameters on
response modification factor, overstrength factor, ductility ratio, strength reduction
factor due to ductility, structure period and... . Response modification factor are

estimated from 4 method for each model.
The main headlines at this research on respone modification factore are :

The effect of structure height
The effect of plan dimension ratio on regular and irregular structure
The effect of opening percent on regular and irregular structure

The effect of increase plan surface by increase the beam length

AU NEE NER NN

The effect of number of span

v" Exhibition formulate for effect of structure height and number of span
At first, all of structures are modeled by Etabs Nonlinear ver9.7, and accroding to the
iranian standard ( 2800), AISC-ASD89 and code 385 are designed. 120 model are used
in this research and on other terms are nominated, base on instruction FEMA-356,
nonlinear static analysis on models is performed by SAP2000 verl4.2 . Finally, the
seismic components of these structures such as displacement target, period, ductility

ratio, ductility factor and over strength load factor, is calculated.

The result show that the effect of plan dimension ratio and models height are so sensible
on seismic components of these structures specially on response modification factor, but
other main headlines such as effect of number of span, increase the plan surface and

opening percent on plan, are have lower effect on response modification factor.

Key words: ductility ratio, ductility factor, response modification factor, over strength

factor, regular and irregular structre, steel moment frame, fema 356, pushover analysis



