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* Seismic Provisions for Structural Steel Buildings; AISC
341-xx
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SEI/ASCE 7-xx

*Building Code Requirements for Structural Concrete (ACI
318-05) and Commentary
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’I ) Table 12.3-1

IYP Reentrant Corner Irregularity: Reentrant corner
irregularity is defined to exist where both plan

c—
>
-l
*

Y projections of the structure beyond a reentrant
corner are greater than 15% of the plan
dimension of the structure in the given direction.
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o Table 12.3-1
(¥ A e
/ ! \‘7 = Bmin Torsional Irregularity: Torsional irregularity
Z f e Amox +amix is defined to exist where the maximum story
\/ s ‘ drift, computed including accidental torsion
¥ Bom 212 ol Rl with Ax = 1.0, at one end of the structure
: ﬁ::- >1.4 s Lkl transverse to an axis is more than 1.2 times
the average of the story drifts at the two
ends of the structure. Extreme torsional
irregularity is defined when ore than 1.4
I times the average of the story drifts at the
e e e two ends of the structure.
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12.8.4.3 Amplification of Accidental Torsional Moment

Structures assigned to Seismic Design Category C, D, E, or F, where Type la or 1b
torsional irregularity exists as defined in Table 12.3-1 shall have the effects accounted
for by multiplying M,, at each level by a torsional amplification factor (Ax) as
illustrated in Fig. 12.8-1 and determined from the following equation:
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12.9.5 Horizontal Shear Distribution

The distribution of horizontal shear shall be in accordance with Section 12.8.4 except
that amplification of torsion in accordance with Section 12.8.4.3 is not required where
accidental torsion effects are included in the dynamic analysis model.
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Table 12.3-1

Diaphragm discontinuity irregularity is defined to exist where there is a diaphragm
with an abrupt discontinuity or variation in stiffness, including one having a cutout or
open area greater than 50% of the gross enclosed diaphragm area, or a change in
effective diaphragm stiffness of more than 50% from one story to the next.
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Table 12.3-1

il UL “*L _)'.23

Ei Out-of-plane offset irregularity is defined
to exist where there is a discontinuity in a

L}-“-'L' G.LL J ! 522 o
| U=+ lateral force-resistance path, such as an
out-of-plane offset of at least one of the

vertical elements.
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A) 2™ story and above shear wall
B) 1st story only shear wall
C) Full height shear wall

| Plan View of Building

Imperial County Services Building.
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Table 12.3-1

Nonparallel system irregularity is defined to
exist where vertical lateral force-resisting
elements are not parallel to the major orthogonal
axes of the seismic force-resisting system.
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A Structure with a Nonparallel
System Irregularity.
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Table 12.3-2

Vertical geometric irregularity is defined to

exist where the horizontal dimension of the

seismic force-resisting system in any story is
Lis1 >1.3 L more than 130% of that in an adjacent story.
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(a) Moment Frame

Does not have a vertical geometricirregularity

(b) Braced Frame
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Table 12.3-2

Weight (mass) irregularity is defined to exist
i+1 where the effective mass of any story is more
than 150% of the effective mass of an adjacent
story. A roof that is lighter than the fl oor below
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Edit View

Story Diaphragm V MassX MassY XCM YCM CumMassX | C Y XCCM
STORY4 D1 | 18167.0364 | 18167.0364 || 5.203 10.995 18167.0364 | 18167.0364 5§£
STORY3 D1 " 18449.5670 | 18449.5670 " 5.205 10.993 36616.6034 | 36616.6034 S.

» STORY2 D1 286467289 | 286467289 || 5.203 10.995 65263.3322 | 65263.3322 5.204 '
STORY1 D1 18449.5670 | 18449.5670 || 5.205 10.993 83712.8992 | 83712.8992 5.204
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1 Table 12.3-2

s

In-Plane Discontinuity in Vertical Lateral Force-
Resisting  Element Irregularity:  In-plane
ki discontinuity in vertical lateral force-resisting
o4 elements irregularity is defined to exist where
there is an in-plane offset of a vertical seismic

- force-resisting element resulting in overturning

YA- -

demands on a supporting beam, column, truss, or
s 4 I

slab.
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ASCE7-10
Table 12.3-2

Discontinuity in Lateral Strength—-Weak Story
Irregularity: Discontinuity in lateral strength—
weak story irregularity is defined to exist where
the story lateral strength is less than 80% of that
in the story above. The story lateral strength is

the total lateral strength of all seismic-resisting
elements sharing the story shear for the direction
under consideration. story lateral strength is less
than 65% of that in the story above.
YA-- 5l s &
OF sionio This publication or any part thereof must not be reproduced in any form without the written permission

0iE T = 1] [ 2 T R e ] 1]

DO ® 06,

8F :unie

This publication or any part thereof must not be reproduced in any form without the written permission

Email: M.Alirezaei@iiees.ac.ir

YV



WebSite: www.M-Alirezaei.com

[Ei0iE

e = (1]

stacsiere TN

et e s i S37 5 | i o (gl 5 gl (Js

A?
2 2 g
N [Q\ [QN] ©
m m m
f— f— o N
O (@) (@]
N © N0
o o D
o ol \='*=L9 [l
f— — - ==
O O (@]
~ 00 <
QN QN QN ~
M m m
o o o
7 777 7777 "
) 5 m ‘ 7/ m )
A A A
86 suonico This publication or any part thereof must not be reproduced in any form without the written permission
[EI0IE TS 7 1] 3 e e

IPB220 — A =91cm?

IPB260 — A =118 cm?
IPB280 — A =131cm?

NE)

1
PB220 >V, =—
V3

V3
NG

IPB200 — A =78.1cm?

IPB240 — A =106 cm*

sk La,_',?:.m :
IPB200—V, =—=F,(d 21,

F,(d-2t,)=24733ton

I1=5700cm*  Z, =642cm’ t,=15cm  1,=09cm
1=8090cm®  Z,=828cm’  /,=1.6cm  £,=095cm
I=11260cm*  Z, =1054cm® ¢, =17cm ¢, =lcm
1=14920cm*  Z,=1282cm’ ¢, =175cm  t,=lcm
1=19270cm*  Z,=1534cm’ ¢, =18cm ¢, =1.05cm

’ )‘*Zrl'z R b g
=Z1. ton

g 0 (S Cobyb

IPB240—V, =—= F, (d~21,)=28.527 ton
1
IPB260—V, =—=F,(d—2¢,)=31.158 ton

IPB280 >V, =—=F,(d~2t,)=35479 ton
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pod Al oy Cuoglin = 2V (1ms220) *+ Vi(ummaeo) = 2(24.733 ton)+(31.158 ton) = 80.624 ton
pams disbs b 33 Canglio = 2V,ipma00) +Virszaa) = 2(21.187 ton)+(28.527 ton) = 70.901 ton
ks 9w &5 gt (mly 9 YU )0 G Jaie &5 (J)ge 0
Jol 4l by Cunglie = 2%(221,(,,33240) +Z pasey ) = 43704 ton

1

2F

ped aib (D Cuaglie = h_y(ZZp(IPBZZO) +Z (1pp260) ) =40.293 ton
. . 2F,

o Al (5 Cunllie == (22,1 7ma00) + Z p(ummnan) )= 37-408 ton

3
Sl @5l gt (oited Cuoglie 5l bl il Cuoglie ol
Sy >0.85, = 43.704 ton > 0.8x40.293ton = 32.23
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Hu phixtn phistin

Moment Capacity No LTB

Major Bending 1114_886 3313440.000 3313440.000
Minor Bending 418896.839 1550880.000

SHEAR DESIGH
Uu phix*Un Stress

Force Capacity Ratio
Major Shear 9.897  42336.000 9.888
Minor Shear 2415.188 130636.800 8.6818
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Flexural Check for P-M2-M3 [RLLF = 0.560)
Station D/C Flexural — FT—'—:BT\
Location Ratio Combo Pu M2u M3u [ T
Top 0133 DWAL3T 149855537 -6043.753 -36.231 T
Bottom 0.466 Dwisl48 59525.489 -11146.539 495,818
Shear Design
Station Rebar Shear Capacity Capacity e
Location cm”2/m Combo Pu Mu Vu phi Vo phi Vn =
TopLeal 5250 DWALIS  140709.202 46125903 26513864 109149128 172425334 — | T
Botleg1 5250 DwAL35  190800.278 129689549 26513864  JI096.469 154372735 ]
Boundary Element Check |-
dge Edge Govermning Stress Stiess [ —
Location Length Combo Pu Mu Comp Limit Depth Z
Left Top 0000  DWAL31 149555537 962310 149799.883 562455701 N/C =
Right Top 0000 DWwAL33 140815000 363807611 195385.241 562455701 N/C I
Left Bot 0000  DWAL3E 150234117 1233225520 336117.945 5E2455701 N/C
Right Bot 0.000 Dwihl31 159746524 760.0657 160886.622 562455701 N/C %
7 N
/ff ]
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Table 12.3-2

Stiffness-Soft Story Irregularity: Stiffness-soft story
irregularity is defined to exist where there is a story
in which the lateral stiffness is less than 70% of that
in the story above or less than 80% of the average
stiffness of the three stories above.

Stiffness-Extreme Soft Story Irregularity: Stiffness-
extreme soft story irregularity is defined to exist
where there is a story in which the lateralstiffness is
less than 60% of that in the story above or less than
70% of the average stiffness of the three stories

N

1 1
Soft A, < 0.7 A,

above.
Extreme 1 <06 1
Soft 2, SUORA,
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X Y Z
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12.3.3.2 Extreme Weak Stories

Structures with a vertical irregularity Type 5b as defined in Table 12.3-2, shall not be
over two stories or 30 ft (9 m) in structural height, h,.
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Period, T

ASCE 7 design basis earthquake (DBE) elastic design spectrum
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Base shear ratio, C
°

Relationship between ASCE 7 DBE elastic and inelastic design spectra.
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1612.2 Load Combinations Using Strength Design or Load and Resistance
Factor Design.

1612.2.1 Basic load combinations. Where Load and Resistance Factor Design (Strength Design)
is used, structures and all portions thereof shall resist the most critical effects from the following
combinations of factored loads:

1.4D (12-1)

12D+ 1.6L + 0.5 (I, or S) (12-2)

1.2D + 1.6 (L, or S) + (fiL or 0.87) (12-3)

12D+ 13W+ fiL + 0.5 (L, or S) (12-4)

12D H1.0EH (fiL + £>5) (12-5)

0.9D + (1.0E or 1.377) (12-6)
Vol s This publication or any part thereof must not be reproduced in any form without the written permission
cioie szt CI0E. s TIOIG

1612.3 Load Combinations Using Allowable Stress Design.

1612.3.1 Basic load combinations. Where allowable stress design (working stress design) is used,
structures and all portions thereof shall resist the most critical effects resulting from the following
combinations of loads:

D (12-7)

D+L+(L, orS) (1285

7l 12-9

T4 (H» B 1_4) (12-9)
E ks

£ 12-10

0.9D £ 14 ( )

Dt 0.75[L + (L,orS) + (Wor .i) (12-11)
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12.2.3.2 Two Stage Analysis Procedure

A two-stage equivalent lateral force procedure is permitted to be used for structures
having a flexible upper portion above a rigid lower portion, provided the design of the
structure complies with all of the following:

a. The stiffness of the lower portion shall be at least 10 times the stiffness of the upper
portion. b. The period of the entire structure shall not be greater than 1.1 times the
period of the upper portion considered as a separate structure supported at the transition
from the upper to the lower portion. ¢. The upper portion shall be designed as a separate
structure using the appropriate values of R and p. d. The lower portion shall be designed
as a separate structure using the appropriate values of R and p. The reactions from the
upper portion shall be those determined from the analysis of the upper portion amplified
by the ratio of the R/p of the upper portion over R/p of the lower portion. This ratio shall
not be less than 1.0. e. The upper portion is analyzed with the equivalent lateral force or
modal response spectrum procedure, and the lower portion is analyzed with the
equivalent lateral force procedure.
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Table 12.8-1 Coefficient for Upper Limit on Calculated Period

Design Spectral Response Acceleration Parameter at 1 s, SD, Coefficient C,
20.4 1.4
0.3 1.4
0.2 1.5
0.15 1.6
<0.1 1.7
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12.8.2.1 Approximate Fundamental Period

equation:

T, =Ch?

are determined from Table 12.8-2.

The approximate fundamental period (7)), in s, shall be determined from the following

where h,, is the structural height as defined in Section 11.2 and the coefficients C;and x

VYY canis
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siagsAdrs T

Structure Type

Moment-resisting frame systems in which the frames resist
100% of the required seismic force and are not enclosed or
adjoined by components that are more rigid and will prevent
the frames from deflecting where subjected to seismic forces:

Steel moment-resisting frames
Concrete moment-resisting frames

Steel eccentrically braced frames in accordance with Table
12.2-1 lines B1 or D1

Steel buckling-restrained braced frames
All other structural systems

aMetric equivalents are shown in parentheses

Table 12.8-2 Values of Approximate Period Parameters C;and x

C; X

0.028 (0.0724) 0.8
0.016 (0.0466)2 0.9
0.03 (0.0731)2  0.75

0.03 (0.0731)2  0.75
0.02 (0.0488)2  0.75

1YY camis
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Approximate Periods of Vibration Base on 2800 Standard and ASCE7-10

For hy=18 m ASCE7-10 T, =0.0724x18" = 0.73sec

For steel moment frames
2800 Standard 7, = 0.08x18%"° = 0.7sec

ASCE7-10 T, =0.0466x18"" =0.62sec

For concrete moment frames
2800 Standard 7, =0.05x18%% =0.67sec

ASCE7-10 7. =0.0731x18%7 =0.63sec
For eccentrically moment frames
0.75
2800 Standard Ta =0.08x18 =0.7sec
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Property Modifiers
Cross-section (axial) Area
Shear Area in 2 direction
Shear Area in 3 direction
Torsional Constant
Moment of Inertia about 2 axis
Moment of Inertia about 3 axis
Mass

Weight

Stiffness Modifiers

Membeane 111 Modifier
Membrane 22 Modifier
Membrane 112 Modifier
Bending m11 Modiier
Bendng m22 Modfier

Property Modifiers
Cross-section (axial) Area
Shear Area in 2 direction
Shear Area in 3 direction
Torsional Constant

I—
[1—
I —
|.1—.
Moment of Inertia about 2 axis h—
[1—
[1—
[1—

Moment of Inertia about 3 axis

Mass

Weight
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k accounts for ngher Mode Effects

distributed mass.

increased flexibility

For short period buildings the vertical

distribution follows generally follows the
first mode of vibration in which the force
increases linearly with height for evenly

For long period buildings the force is
shifted upwards to account for the
whipping action associated with

\/——

k=2
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1617.2.2 Seismic Design Category D, E or F. For struc-
tures in Seismic Design Category D, E or F (see Section
1616), the redundancy coefficient. p, shall be taken as the
largest of the values of. p,. calculated at each story “7” of
the structure in  accordance with  Equation
16-32 as follows:

p=2-—2_ E 16-32
LA el quation 16-32)
Tmax, A,
For SL:
6.1
pi=2-—0l=
Frax; A;
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/\/ Shear wall height-to-length ratio
= hwaII/ I-waII
__ StoryLevel gl pier height-to-length ratio
= Myl
B h,a1 = height of shear wall
. - h,p = height of wall pier
hwan e Ly = height of shear wall
[ L., = height of wall pier
Story Level
Lwelll
Shear Wall and Wall Pier Height-To-Length Ratio Determination
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ASCE2010 (12.3.2.1 Horizontal Irregularity)s

Extreme Torsional Irregularity: Extreme torsional irregularity is defined to exist where the maximum
story drift, computed including accidental torsion with A, = 1.0, at one end of the structure transverse
to an axis is more than 1.4 times the average of the story drifts at the two ends of the structure.
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12.3.4.2 Redundancy Factor, p, for Seismic Design Categories D through F

For structures assigned to Seismic Design Category D, E, or F, p shall equal 1.3 unless
one of the following two conditions is met, whereby p is permitted to be taken as 1.0:

a. Each story resisting more than 35 percent of the base shear in the direction of
interest shall comply with Table 12.3-3.

b. Structures that are regular in plan at all levels provided that the seismic force-
resisting systems consist of at least two bays of seismic force-resisting perimeter
framing on each side of the structure in each orthogonal direction at each story
resisting more than 35 percent of the base shear. The number of bays for a shear wall
shall be calculated as the length of shear wall divided by the story height or two times
the length of shear wall divided by the story height,h,, for light-frame construction.
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Table 12.3-3 Requirements for Each Story Resisting More than 35% of the Base Shear

Lateral Force-Resisting Element Requirement

Braced frames Removal of an individual brace, or connection thereto, would not result in more than a 33%
reduction in story strength, nor does the resulting system have an extreme torsional
irregularity (horizontal structural irregularity Type 1b).

Moment frames Loss of moment resistance at the beam-to-column connections at both ends of a single beam
would not result in more than a 33% reduction in story strength, nor does the resulting
system have an extreme torsional irregularity (horizontal structural irregularity Type 1b).

Shear walls or wall piers with Removal of a shear wall or wall pier with a height-to-length ratio greater than 1.0 within
a height-to-length ratio greater any story, or collector connections thereto, would not result in more than a 33% reduction
than 1.0 in story strength, nor does the resulting system have an extreme torsional irregularity

(horizontal structural irregularity Type 1b). The shear wall and wall pier height-to-length
ratios are determined as shown in Figure 12.3-2.

Cantilever columns Loss of moment resistance at the base connections of any single cantilever column would
not result in more than a 33% reduction in story strength, nor does the resulting system
have an extreme torsional irregularity (horizontal structural irregularity Type 1b).

Other No requirements
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12.4.2 Seismic Load Effect

The seismic load effect, E, shall be determined in accordance with the following:
E=E,+E, (12.4-1)and (12.4-2)

The horizontal seismic load effect, E,, shall b determined in accordance with Eq.
12.4-3 as follows:

E, = pQ, (12.4-3)
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Basic LRFD Load Combinations (ASCE-7):

1.4D

1.2D + 1.6L + 0.5(L, or S or R)

1.2D + 1.6(L, or S or R) + (0.5L or 0.8W)
1.2D + 1.6W + 0.5L + 0.5(L, or S or R)

0.9D + 1.6W
1.2D + 1.0E + 0.5L + 0.2S _—
Load Combinations
0.9D + 1.0E Including £
WA i This publication or any part thereof must not be reproduced in any form without the written permission
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$2D+1.0E+L+0.2S

0.9D+1.0E

[HHH

Basic Load Combinations
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Definition of E for use in basic load combinations:
For Load Combination: 1.2D + 1.0E + 0.5L + 0.2S
E=pQ+0.2Sy5D
For Load Combination: 0.9D + 1.0E

E=pQg-0.2S,5D

This publication or any part thereof must not be reproduced in any form without the written permission

VAN sanis
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E—pQEiO-ZSDsD
— %K_J
effect of horizontal forces —T L effect of vertical forces
E = the effect of horizontal and vertical earthquake-induced forces
Qe = effectof horizontal earthquake induced forces
Sps = design spectral acceleration at short periods
D = dead load effect
p = reliability factor
(depends on extent of redundancy in the seismic lateral resisting system;
p varies from 1.0 to 1.2)
WAY ks This publication or any part thereof must not be reproduced in any form without the written permission

Email: M.Alirezaei@iiees.ac.ir



WebSite: www.M-Alirezaei.com

[ = 111 2 e = | ][ 2 e o (1] 2

Substitute E into basic load combinations:
For Load Combination: 1.2D + 1.0E + 0.5L + 0.2S

substitute: E=p Qg+ 0.2S,5D
—> [(1.2+0.2 Spg) D + 1.0 p Q¢ + 0.5L +0.2S

Maximum negative moments (tension on the top) at the face of the supports in the
girders and maximum compressive forces in columns.

For Load Combination: 0.9D + 1.0E
E=p Qg -0.2Spg D substitute:

:> (0-9 - 0.2 SDS) D + 1.0 p QE

Maximum positive moments (or minimum negative moment) at the face of the
sulpports of the girders and maximum tension (or minimum compression) in the
columns.

WY 3 This publication or any part thereof must not be reproduced in any form without the written permission
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(1.2+0.25,5)D+0.5L (0.9-0.25,5)D

Heavy Gravity Light Gravity

Lateral East Lateral West

AP 3 This publication or any part thereof must not be reproduced in any form without the written permission

Email: M.Alirezaei@iiees.ac.ir



WebSite: www.M-Alirezaei.com

Heavy Gravity + Lateral East

@ s

Heavy Gravity + Lateral West

N @

Y

Light Gravity + Lateral East

Light Gravity + Lateral West

VA samia
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-~ Use for Design

& Include Special Seismic Design Data ¢~ Do Not Include Special Seismic Design Data

Rho Factor (Reliability Factor based on Redundancy) DL Multiplier
" Program Calculated " Program Default (0.2)

& User Defined 1.2 & User Defined

|BC2000 Seismic Design Category Notes

 ABoC 1 The program calculated Rho Factor is determi
based on the method described in Section 18
@ D,EorF of the 2000 Intemational Building Code.

. 2 The program calculated Rho Factor is reported™
i~ Lateral Force Resisting System Type 1 a patt of the Building Output data.

" Dual System 3 The Rho factor and the DL Multiplier are
automatically applied to all program default des
(& Other load combinations for the American codes (ACI

AISC, UBC). These factors must be applied
L manually by the user for other combinations.
~ Omega Factor (System Overstrength Factor)

" Program Default (3.0)

& User Defined 3
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ASCE7-10 G
12.9.1 Number of Modes

An analysis shall be conducted to determine the natural modes of vibration for the
structure. The analysis shall include a sufficient number of modes to obtain a combined
modal mass participation of at least 90 percent of the actual mass in each of the
orthogonal horizontal directions of response considered by the model.
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Edit View
Modal Participating Mass Ratios |
Mode Period ux uy vz SumUX SumUY SumUZ RX
1 1.188827 39445 66.4379 0.0000 39445 66.4379 0.0000 847835
2 1.076380 88.5218 76382 0.0000 724883 74.0760 0.0000 8.939
3 0883897 7.3751 6.2825 0.0000 798414 80.3585 0.0000 58102
4 0.437150 3.0575 5.8150 0.0000 82,8989 86.1735 0.0000 0.0182
5 0410476 72508 39681 0.0000 30 1487 90.1416 0.0000 0.0608
& 0.381599 05484 1.5087 0.0000 90.6981 91.6503 0.0000 01208
¥ 0280821 24186 0.1733 0.0000 93 1167 91.8236 0.0000 0.0003
8 0.239744 0.0459 2.4638 0.0000 93.1626 94.2873 0.0000 0.1850
] 0221429 0.6537 0.0243 0.0000 938163 943116 0.0000 0.0018
10 0.198154 28502 0.0912 0.0000 96.6685 94.4028 0.0000 0.0015
" 0.184300 0.0217 3.5368 0.0000 96.6882 97.9396 0.0000 0.0539
12 0.162376 1.3843 0.0074 0.0000 98.0831 97.9470 0.0000 0.0047
13 0.126080 0.8898 0.0105 0.0000 98.9729 97.9575 0.0000 0.0000
14 0113800 0.0074 1.4492 0.0000 38 8803 99.4067 0.0000 0.0048
15 0.108805 0.5699 0.0017 0.0000 99.5502 99.4085 0.0000 0.0000
» 16 0.098828 01783 0.2513 0.0000 9972‘36 996538 0.0000 0.0083
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ASCE7-10
12.9.4.2 Scaling of Drifts

Where the combined response for the modal base shear (V,) is less than 0.85CsW, and
where C, is determined in accordance with Eq. 12.8-6, drifts shall be multiplied by 0.85

C.W/V,
In addition, for structures located where S, is equal to or greater than 0.6g, Cs shall not be
less than
C,=0.5S,/(R/1,) (12.8-6)
145 Ao This publication or any part thereof must not be reproduced in any form without the written permission
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FEMA 451 (Federal Emergency Management Agency)
3.1.6.3 Torsion, Orthogonal Loading, and Load Combinations
There are three possible methods for applying the orthogonal loading rule:

1. Run the response-spectrum analysis with 100 percent of the scaled X spectrum acting in one
direction, concurrent with the application of 30 percent of the scaled Y spectrum acting in the
orthogonal direction. Use CQC for combining modal maxima. Perform a similar analysis for the
larger seismic forces acting in the Y direction.

2. Run two separate response-spectrum analyses, one in the X direction and one in the Y direction,
with CQC being used for modal combinations in each analysis. Using a direct sum, combine 100
percent of the scaled X-direction results with 30 percent of the scaled Y-direction results. Perform a
similar analysis for the larger loads acting in the Y direction.

3. Run two separate response-spectrum analyses, one in the X direction and one in the Y-direction,
with

CQC being used for modal combinations in each analysis. Using SRSS, combine 100 percent of the

scaled X-direction results with 100 percent of the scaled Y-direction results

Yoy " This publication or any part thereof must not be reproduced in any form without the written permission

[CI0IE e 1 1] 2 T e el 5 1) |

1318 392y by dw Sk Julow o selaite ez jo Wl J1 (38,5 Sl s (ol

5O b T g (oud ubde) Xy jo b YV (b fdou SO s -
d3dge 035 gaz o b Ll il g ead Jlasl ojle (ool (ulke) ¥
(3llae ,03)

o2 5k S (ol (wlidie) X Cgr o cieb TV o0 L G alilae Llod g0 o -
TYee )b oS5 0 5 00 J'Lo&t ojlw o (el wlie) Y Cyz jo canbo /Yo
epled S 5 Ol g 0g0s gz 0T L) gz 2 0 A3l 6950

3 s LYo g (ond wlidle) X Cyz o G UV b dow S 0 -

Eyozme j0x Oygar wa b Lol Sl g ool Jlasl il (0l Wlie) Y
.b,,f(a‘so A Calag).a

This publication or any part thereof must not be reproduced in any form without the written permission

Yo¥ nin

Email: M.Alirezaei@iiees.ac.ir



WebSite: www.M-Alirezaei.com

= c cowurers s { &
= el
P ————— = 5 d”)
—_— e
% Response Spectrum Case Data Response Spectrum Case Data
=
®
Computers and Structures, Inc. [METHODT
L 5 s Spectrum Case Name METHOD1 METHOD1
Berkeley, California, USA T ERlED
Structural and Function Damping Structural and Function Damping:
Damping 0.05 Damping foos
Modal Combination Modal Combination
—p @ COC O SASS C ABS  C GMC @ COC  CSRSS ( ABS (" GMC
fl 2 fl 2
Directional Combinatior Directional Combinatior
 SRSS  SRSS
_"'> @ ABS  Orthogonal SF [1. ....._,.yo‘ ABS  Orthogonal SF [03 €
Input Response Spectra Input Response Spectia =
Ditection  Function Scale Factor Ditection  Function Scale Factor
—_— i (280 ] [0 | | v2 [0 ] ] <
uz = uz <
Excitation angle 0. Excitation angle 0.
Eccenticity Eccentricity
Ecc. Ratio (All Diaph.) 0. Ecc. Ratio (Al Diaph.) o
Overiide Diaph. Eccen. __ Overide..._| Overiide Diaph. Eccen. _ Overide..._|
Cancel _Carcel |
S
—
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Scaled Absolute Sum Method

Specify 0 < dirf < 1 to combine the directional results by the scaled absolute sum
method. Here, the directional results are combined by taking the maximum, over all
directions, of the sum of the absolute values of the response in one direction plus
dirf times the response in the other directions.

For example, if dirf= 0.3, the spectral response, R, for a given displacement, force,
or stress would be:

R=max(R;,R,,R;)
where:

Ry =R, +03(R, +R3)

Ry =R, +03(R| +R3)

Ry =R; +03(R, +R,)

and R, R,, and Ry are the modal-combination values for each direction.

R This publication or any part thereof must not be reproduced in any form without the written permission

Email: M.Alirezaei@iiees.ac.ir



WebSite: www.M-Alirezaei.com

[ = 11T 2 e = | ]| 2 e o (1] 2

—_— e COoMPUTERS &
STRUCTURES
INc.

Computers and Structures, Inc.
Berkeley, California, USA

U=D+LtEx+03Ey
U=D+Lt03ExtEy

_— u [
u2 A4
uz B

Response Spectrum Case Data

Modal Combinatior
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Spectrum Case Name METHOD2
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Damping 0.05
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i 2 |

Directional Combinatiorr
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Input Response Spectra
Direction  Function

Override Diaph. Eccen.

 ABS Orthogonal SF

Scale Factor

Excitation angle 0.
Eccentricity
Ecc. Ratio (4l Diaph.) 0.

Cancel

Response Spectrum Case Data

METHOD2

Spectrum Case Name
Structural and Function Damping
Damping 0.05

Modal Combination
@ CQC (" SRSS (" ABS (" GMC
fl | 2 I

Directional Combinatiors

 SRSS
" ABS Orthogonal SF
Input Response Spectra

Direction  Function Scale Factor

u1 ol

> @ F

uz =

Excitation angle ,D—
Eccentricity
Ecc. Ratio (4l Diaph.) 0.

Override...
Cancel

Override Diaph. Eccen.
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METHOD3
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Structural displacement, 6, =C,; -6,
where,

0, = Elastic deflection calculated
from design forces

C, = Deflection amplification factor
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Interstory drift in a building
without torsional irregularity
where the center of mass of a
floor does not align vertically
with the center of mass of the
floor below.

Vertical projection of CM;,;
on the bottom floor

This publication or any part thereof must not be reproduced in any form without the written permission

YV dnia

Email: M.Alirezaei@iiees.ac.ir




WebSite: www.M-Alirezaei.com

[CI0IE T 1 1)1 2 T e el 0 (1)1 2

ASCE7-10
12.8.6 Story Drift Determination

The design story drift (A) shall be computed as the difference of the deflections at the
centers of mass at the top and bottom of the story under consideration. See Fig. 12.8-2.
Where centers of mass do not align vertically, it is permitted to compute the deflection at
the bottom of the story based on the vertical projection of the center of mass at the top of
the story. Where allowable stress design is used, A shall be computed using the strength
level seismic forces specified in Section 12.8 without reduction for allowable stress
design.

For structures assigned to Seismic Design Category C, D, E, or F having horizontal
irregularity Type 1a or 1b of Table 12.3-1, the design story drift, A, shall be computed as
the largest difference of the deflections of vertically aligned points at the top and bottom
of the story under consideration along any of the edges of the structure.
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12.7.3 Structural Modeling
A mathematical model of the structure shall be constructed for the purpose of determining

member forces and structure displacements resulting from applied loads and any imposed
displacements or P-delta effects.

In addition, the model shall comply with the following:

a. Stiffness properties of concrete and masonry elements shall consider the effects of cracked
sections.

b. For steel moment frame systems, the contribution of panel zone deformations to overall
story drift shall be included.
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16.2.4.3 Story Drift

The design story drift, A;, obtained from the analyses shall not exceed 125 percent of the drift
limit specified in Section 12.12.1.
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The Shell Element

Axis 3 A

Axis 1

Face 6: Top (+3 face)

Face 5: Bottom (-3 face)
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* The inside angle at each corner must be less than 180°. Best results
for the quadrilateral will be obtained when these angles are near 90°, or

at least in the range of 45° to 135°.

* The aspect ratio of an element should not be too large. Best results

are obtained for aspect ratios near unity, or at least less than four.
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Axis 2

Face 6: Top (+3 face)

Face 5: Bottom (-3 face)

Axis 3 A

stress recovery is poor
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a) b) tional shell elements.

For example, consider the shell elements shown in the
sketch to the left. Bending deformations in shell "a" are
probably insignificant and thus no further meshing is
needed. The bending deformations in shell "b" may be
significant and thus you may want to mesh it into addi-

a)

aspect ratio of the
shell elements is

good

b)

c)

left pier becomes slender. In that

case, bending deformations may be more slender, you may
ier, and thus, itis want to use a frame

significant in that ﬁ
meshed into two s

ell elements

As the spandrel becomes

element to model it.
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1 D Elements (Beam type)
Can be used in 1D, 2D and 2D
2-3 Nodes. A, | etc.

Truss and Beam Elements (1D,2D,3D)

2 D Elements (Plate type)
Can be used in 2D and 3D Model & D @
3-9 nodes. Thickness =

Plane Stress, Plane Strain, Axisymmetric, Plate and Shell Elements (2D,3D)

3 D Elements (Brick type)
Can be used in 3D Model

6-20 Nodes.
= #)
}r/:/‘d}f&f— K
Brick Elements =
Y0 anio This publication or any part thereof must not be reproduced in any form without the written permission
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General

Total DOF per Node = 3 (or 2)
Total Displacements per Node = 2
Total Rotations per Node = 1 (or 0)

Membranes are modeled for flat surfaces

Application

For Modeling surface elements carrying
in-plane loads

Building Specific Application Membrane

For representing floor slabs for Lateral
Load Analysis.

Model Shear walls, Floor Diaphragm etc
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The Shell Element

General

Total DOF per Node = 6 (or 5)
Total Displacements per Node = 3
Total Rotations per Node = 3
Used for curved surfaces

Application

For Modeling surface elements carrying
general loads

Building Specific Application

May be used for modeling of general slabs systems.
But not used generally

Suitable for curved structures

YOY :amis
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General

Total DOF per Node =3

Total Displacements per Node = 1
Total Rotations per Node = 2
Plates are for flat surfaces

Application

For Modeling surface elements carrying
out of plane loads

Building Specific Application

For representing floor slabs for Vertical
Load Analysis

Model slabs

Plate

YOF :anis
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Constrained Beam
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g Use of the Diaphragm Constraint to
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Joint _
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Joint/Paint
Fr

me/Line

Assign  Anpalyze  Display Design  Options  Help

-

||3-d Pla el o+ & &
s |||r.ﬁ?..s‘£.‘a|#:|ﬁr||I:I_L|—

@ Wall/Slab/Deck Section...

Point Loads

Join
Frame/Line Loads

Shell/Area Loads

b @ Opening...
b Diaphragms...
, & Local fses...

I Group Mames...

Shell Stiffness Modifiers...

Clear Display of Assigns

00 Pier Label...
= Spandrel Label...

Copy Assrgns

%? Area Springs...
i g

«» Additional Area Mass...

Area Object Mesh Options...

Auto Line Constraint...
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Pairt Obiect 4 Story Lewel  STORYE
¥ v z Point Object 4
Trang 7.074977 0.000000 -1.380355
Rotn 0.000000 0.004612 0000000
Trares
Rotn

Stong Level  STORYE

0.000000 -1.160743
0.003830 0.000000

=

Autg Line Constraint Options.

[ Select Options-
@ DoNOT Create Line Constraints
" Create Line Constraints around

[V Apply to Full Structure (not just Selection)

Cancel ‘

ct Option:

IV Floors
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