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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 S0 o= Lot IS G il o (8ly o (ool lSe oot 1-0-F
at the top and bottom of the story under consideration. * wasie e j b wiad aide o] ol 5 Vb oS o2 5150 (il
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 projec-
tion 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 o> b o leslall b b ol 1o sl aules j5los il eaad al ol 0
allowable stress design.
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For structures assigned to Seismic Design
Category C, D, E, or F having horizontal irregularity  peeeeeeeeeeeeeeeeeeeeeeeeee
Type 1a or 1b of Table 12.3-1, the design story drift,
A, shall be computed as the largest difference of the @ AR bR i S el
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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&1 Model
EJ- Analysis T (‘\ (-\ — o
- Options s N /L% /._4 E H
- Response Spectrum Functions TX(dynamIC)_l3353ec W W AN, W é
- Load Cases | | | | | J—
(- Load Combinations
&1 Resuls Ty(dynamic)=1.317sec ‘
- Displacements STORYT
+- Reactions
=] Modal Resutts
i-- Modal Periods and Frequencies|
: ToRYE
:> Modal Participating Mass Ratio:
i~ Modal Load Participation Ratios|
i~ Modal Participation Factors
*-- Modal Direction Factors SToRYS
- Structure Results
- Frame Results .\
- Shell Resuts Modal Participating Mass Ratios . 3 Yoz 4o bada o5 Lo dn ) Yeups 30 Lade oo Lie do g £ 300
Wall Resutts AT 0 G508 a0 jluah s 0 = 3 Bbdo =5 )50 o 30
- Hinge Resuts H 41 of12 | b | | Reload Apply _ {} Xz < 'G) £5e2
- Enengy/Virtual Work
G- Design Case Mode Period [1):4 Ly Uz Sum UX Sum UY Sum UZ
Table Sets =
» 1 Tx(dynamic) 1.335_ |06846 0.0004 0 0.6846 0.0004 0
Modal 2 Ty(dynamic)| 1317, 0.0004 0.6605 i 0685 06608 0
Modal 3 15 i) 4 657E-05 0.0223 0 0.6851 0.6831 0
Modal 4 0.457 0.1597 0.0001 1] 0.3443 0.6831 1]
Modal 5 0.485 0.0001 0.1567 0 0.8448 0.8358 0
Modal [ 0.424 1.184E-05 0.005 1] 0.8449 0.8449 1]

el 1.31756C 5 1.3355€C plp cuipa Y o X Slas 0 o5l (Seolios wglis jloj 398 SIS 3o

Ls Cs| ).3‘).3 QT b.u.?u ugl.u uLc) u.:‘fLu S| ).».o 224 &L‘UJ l) ‘s..wo? u@ o)L.o ‘-W J‘S"’" S99y d.».‘o
T=0.05H%°=0.05x22.4%°=0.82sec
YA« - o laitinl o pas 1.25%0.82=1.025sec


https://telegram.me/standardNo2800
https://telegram.me/standardNo2800
https://telegram.me/morsal_mottaghi

https://telegram.me/morsal mottaghi

www.NoavaranGermi.ir

Jlgw Sl sl S (YA 3 lailil Sloleg! 28) ol KL JULS Sl

https://telegram.me/standardNo2800

polie 5l les cad il (Gl )lew) oLy (L Coel boojls ST YA+ o Jailiw) V-V-Y-F 0l 0,00 4 dog L iSO &S5

Il ! 5o 0ges oolitwl cay o S g b b g al=e sl Ty(dynamic)=1.317 sec 4 Tx(dynamic)=1.335 sec

gad ool Ll glis e Hlsie 4 1.02586C glis e 51 58 0y Sule, b il

caz EX, EX(ALL), EY, EY(ALL)) Lol cloalyl; amsbe jo YA+« 5,uilinl \-¥-Y-Y 0ty 6pns ek 190 asSS

2,5 oolaiwl 398 0 pan Cule, b Lo ol o O‘BSGA oleizlo o)ly b oo yuals

T=min(1.25T$ﬂd, Tdynamic)

oley b YA- -

5l YoF alaly b | a3l oy ol Lol BB o ays T Lol bl a4y g uars |, o5y kb -V

DS s Y g X slaslacel jo LB Cand 5l o] Casay Lo gl

:.x,'"\sa Cawddy (Y-Y) abal) 5l as alyl; o0 C

ABI .

bl ol 5o

(V-7 oz Gillas )b (sl Ll cs A
(Y-Y) o @l glezslo Ob5L u o B
(F-Y-Y) oy Gilhe flasls coenl cu o

B-1-Y) azy illas Lzl 158, oy Ry

L el ol BY ¢ BX lade ol sloj ) as gom angy b ddhie gl g8 S5 550

I g5 s
I”&J‘cxﬂﬂ

11

TR

1 {Bx=1.092

N

\

T(sec)

e N
==

o oo !
o o -

- « o g o

=+ =

< 2

1.8

L
oo

S B AT
[ B o Mon NN =

=
<
Tx(dynamic)=1.335 sec
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3 -
2.8 T eu
2.6 EY O0)
2.4
22 - I UETIRYS |
2 1 . .
%. :“j TR
A2
1 4 By=1.104 N
0.8 -
0.6
0.4 -
0-3' T(sec)
DR B SR - I - R N I

Ty(dynamic)=1:317 sec

(lwgio (phod Ol gl 5 (F5Sune 6 2)5) 0 Salss et ) O jge0 4 Sy Sy Sz A3l g2

AB,I  0.3x1.092x1.0
Ru 5

Tx(dynamic) =1.335sec — k =0.5x1.335+0.75=1.4175

AB,l  0.3x1.104x1.0

Ru 5
Ty(dynamic) =1.317sec — k =0.5x1.317 + 0.75 =1.4085

Cyy = =0.0654

Yarite =

=0.0662

;b by ,o S cas Seismic (Drift) g4 ;) Load Pattern ass ,o EY Drift 4 EX Drift ,b 643! (i 25 -A
A+ 0 lSLiwl Y=-0-Y o Gubo ouls ooly caasy

By b oSl cl a5 ceul 00,5 01,1 Load Pattern s Seismic Drift ob a4 s b 53 <o J,u8 1, ETABS2015

Wgd oo a5 g ;‘;),,aa.,)b LgL«;j.fJ\ O,{I @5‘50.: US)L.M g_igu,sl (_ng)Lg g.;):)oj Sl o)’l....: Cady 40 J)....S ‘_gb.g
Define> Load Pattern

Y
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2
Self Weight Auto
GTYDE Muttiplier Lateral Load Add New Load
0
5
— Modify Lateral Load...
User Coefficient
User Coefficient
User Coefficient

Ml User Cosfiiciert [

| { seismic Load Pattern - User X

6 Direction and Eccentricity Factors 7
X Dir ¥ Dir =2=">-Base Shear Coefficiert,C ~ 0.0854 C Drift
% Dir + Eccertricity Y Dir + Ecoenticlty —f == Bulding Height Exp.. K 14175 k Drift
X Dir - Eccentricity Y Dir - Eccentricity 8
Story Range
Ecc. Ratio (Al Diaph.) Top Story
Owenwrite Eccentricities [ Overwrte. | Bottom Story BASE -

|  Define Load Patterns |_X§ I
Fi §
Loads - 2 3 Click To: G
Seff Weight Auto
Load 0 GType Muttiplier Lateral Load e ool

EY b | Goeme e -] o (=T —
LIVE Red 0.5 » || Reducible Live - ([0 - o 2

SNOW Snow a e Modify Lateral Load..
EX Seismic 1} User Coefficient T~
EX(ALLY Seismic a User Coefficient
EY Seismic 0 User Coeffcient
EY{ALL) Seismic i} User Coefficient
EZ{cantilever) Other a
EX Drift Seismic (Drift Q User Coefficient

¥ ~ | [O— v

et veoeees L L

—

Direction and Eccentricity 6 Factors =
XDr > vor Base Shear Coefficert, € 0.0882 Cy Drift
X Dir + Eccentricity Y Dir + Eccentricity Building Height Bxp.. K 14085 k Drift
X Dir - Eccentricity Y Dir - Eccantricity 8
Story Range

Ecc. Ratio (All Diaph.) Top Story STORY7 b
Ovenwrite Eccentricities Owerwrite Bottom Story BASE A

VY
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EY Drift 9 EX Drift )l.3 LSL‘bSi” L &.&.3)& J)....S 9 J..J.?u ﬁL?;.?‘ -9

i | D iy S o Tt [ o o

=
L|_/JI Check Model...
G G Click to:
A5  Set Active Degrees of Freedom... b
=
i5p SetloadCasesToRun.. L EX(ALL}0.3EY Linear Static Not Run Do not Run T
(e
{] Advanced SAPFire Opfions... £Z{cantiever) Linear Static Not Run Do not Run

By

> v

Automatic Rectangular Mesh Settings for Floors... B PEEEE LryseE RO Do not Run :>
. . EY{ALLMEX Linear Static Mot Run Do not Run
Automatic Rectangular Mesh Settings for Walls... Delete All Results

|]:> EX Drift Linear Static Not Run Run
Show Load Case Tree...

Analysis Model for Nonlinear Hinges...
R A = EY Drift Linear Static Not Run Run

[.m

|

Run Analysis F5

Model Alive 1 Analysis Monitor Options Diaphragm Centers of Rigidity

) Always Show

Medify Undeformed Geometry... Calculate Diaphragm Centers of Rigidity

El
@ MNever Show
Last Analysis Run Log... H ) Show After seconds
E Lock Model Tabular Output
l’ 1 Automatically save tables to Microsoft Access or XML after run completes
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oyt Jelos jleslanal b les e i ol uled Slad il anns aiy (l o
3,9] Cawdts o alauly 5l 93y L 0T Glsiiee Jg et dloe 6 o5lu

Ay=c, A, -

sadaly ool o

Al (adly (o G i b g (3l e il 6 s =A,

(F-1) i Gillas (olaS 50 yo =Cy

(-1l sillae oo 305 51 25 s (g il S0 juuii = A,

Qi 51 ool Caaddy rd (il 80 ol o] jlome 25 b 3, 45 (69 J9e jo
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..\.JGA Comdty Ay aiilxe jo P=A 3l 05 sshie b as Ay Jaie Y-B-Y
led 55 5 A, slre e 5l sl
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51 b (095 olil s o ol 10y b) sl 00,5 ke | jls ile ol eas Y-O-F a0 YA+ + o il
a8 aalgs DIifta) jlre oy yo ©jg0 4 Jol> asS Jiie g5l o0 Bib )N 548 Ly, 5o
% ~ Drift,,, =0.025 2l 05 sl lasle o
%  Drift,, =002 logylozslo plo o
L YA+ il il (A e ot (G 8) o oy sloylSo ks polie Lais ETABS  golts auils e 45 shoilan

Ay« Ls_]a.> g Ls“’l" OB puxs 0 Cq G.LA.:\.?)).J. oo oo b aS sl ools 1) Gl ol Cq @l.ou.f))) TSN TRPY}
0,5 et |y Ay gk (2Bly pd S yai b (o e pd (il e pis

A
AM =Cd-Aeu STa

1S (g oo 398 Al 3l

Drift
Aeu(ETABS) < C @ = hAé
d g

SR (% = DFifty) =0.02) Cosl 4ils 8 §1 Lo ol Slihs 2las (y93 5 sl 4.5

0.02
A <——=0.00444
eu(ETABS) 15 —

Drift,,, =0.00444
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b Bales asd )y S O j90 4 ETABS | Lol #)b ons oile 80 50is

Model | Dlsp\ayl Tables |F(epnrls | Deta\lmgl

!
Diaphragm Max/Avg Drifts Conl il Slib gy 35 50 Sy yo U Lo 585 aF Olib husgio cuy o (=]
=I- Tables = . - . . =
i Model 1 of14 | b b] | RelomabibakpiyiS o u&:ﬁ& O Sl 4o 435 las cudy yo blE cundse
B~ Analysis
- Options Story Load em M Drft Awg Drft Ratio Label Ma Loc X Max Loc Y Meax Loc Z
+ Response Spectrum Functions Case/Combo oy i e
- Load Cases y BER EX Diit Diaph D1 X 0.003024 0.003017 1.002 20 2105 1561 2240
£ :fad hc°’“h'”a"°"i STORY? EY Drit Diaph D1 Y 0.003642 0003152 1141 2 2105 1561 2240
=) Results
21 Displacements STORYE EX Drt Diph D1 X D.004134 0.004124 1.003 2 2105 1561 1920
: Joirt Displacements STORYE EY Drift Diaph D1 Y 0.004759 0.004284 1M 20 2105 1561 1920
it e Joint Drifts
L reptragm Corterof Mass Dis STORYS EX Drt Diaph D1 X 0004106 000409 1.003 20 2105 1561 1600
o [ r— STORYS EY Dit Digph D1 0.004578 0.004132 1082 2 2105 1561 1600
i Story Drits STORY4 EX Drift Diaph D1 X% 0003829 0.003819 1.003 20 2108 1561 1280
- Reactions
1 Vodsl Reauts STORY4 EY Drt Diph D1 Y 0004238 0.003891 1.089 20 2105 1561 1280
- Structure Results STORY3 EX Drt Diph D1 X 0003345 0.003337 1.003 2 2105 1561 360
£ ;‘:TRRBT“S STORY3 EY Dit Diaph D1 Y 0.003699 0003409 1085 20 2105 1561 %60
[+ 1= esuils
5 Wal Resulls STORY2 EX Drt Dizph D1 X 0002433 0.002426 1.003 20 2105 1561 640
- Hinge Resuits STORY2 EY Dit Diaph D1 Y 0002695 0.002475 1.083 20 2105 1561 540
- \
. Dm;n Enercy/itusl Wierk STORYT EX Diit Diaph D1 X 0001306 0.001303 1.003 20 2105 1561 320
Table Sets STORY1 EY Drt Diph D1 Y 0001438 0.001328 1.083 20 2105 1561 320

1580 e 5 4 EXport to Excel au ;5 55, » SIS s 5 0lael (55, p 50,5 SUUS Conly b lgs o |y 398 JS polie

Sl Jtas! excel
TABLE: Diaphragm Max/Avg Drifts

Load Max Max Loc Max Loc Max Loc

Story Case/Combo Item Drift Avg Drift Ratio Label X Y z

cm cm cm
STORY7  EX Drift Diaph D1 X 0.003024 0.003017 1.002 20 2105 1561 2240
STORY7  EY Drift Diaph D1Y 0.003642 0.003192 1.141 20 2105 1561 2240
STORY6  EX Drift Diaph D1 X 0.004134 0.004124 1.003 20 2105 1561 1920
STORY6  EY Drift Diaph D1Y 0.004759 0.004284 1.111 20 2105 1561 1920
STORY5  EX Drift Diaph D1 X 0.004106 0.004096 1.003 20 2105 1561 1600
STORY5  EY Drift DiaphD1Y 0.004578 0.004192 1.092 20 2105 1561 1600
STORY4  EX Drift Diaph D1 X 0.003829 0.003819 1.003 20 2105 1561 1280
STORY4  EY Drift DiaphD1Y 0.004238 0.003891 1.089 20 2105 1561 1280
STORY3  EX Drift Diaph D1 X 0.003346 0.003337 1.003 20 2105 1561 960
STORY3  EY Drift DiaphD1Y 0.003699 0.003409 1.085 20 2105 1561 960
STORY2  EX Drift Diaph D1 X 0.002433 0.002426 1.003 20 2105 1561 640
STORY2  EY Drift DiaphD1Y 0.002695 0.002475 1.089 20 2105 1561 640
STORY1  EX Drift Diaph D1 X 0.001306 0.001303 1.003 20 2105 1561 320
STORY1  EY Drift DiaphD1Y 0.001438 0.001328 1.083 20 2105 1561 320
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-« EY Drift g EX Drift aJ3); cov olab (5,LS slo,gme oy j0) piSTas iy jo 4 bgs o polie 4 g 358 Jgoz 5o
398 Jsoz 5 gt 5o bl e (a9 0y o oodiiol) ioes gl leojle jo ciy o S glp polie cpl ol
oz 5 e i s b o ol it slbojlu ST 4 48 el oas il EY DIift  EX DIift a3 coms wliks Lamgie cais o
3 lailiwl jlre Jlade 5l i Y slael ;06 95 Glid o iSTas Sy, 05l 0 0ud 398 Jgaz 40 aS jehailen .l plp Lo s
Slade 51 pieS o] polie g sl §S0lgm o5l sy Slab adS jo plate slaojle (sl lawgio Sy yd 350 0 (Jg Al o YA
Db e (0.00444) e iy o

Bl ol (6 jlme Sty o ¥
ol To¥F 0t 5 YoV Y-Y 0y o sl @il s é Ll plonil gl 1, il ¥ oo 48 ez Ghalig po YA« - o, lailis]

i b e oo e el 00,5 &Il Selus g Sobul et e gl ldow slp 1) slee ci o bl o Cengn
IX o S Sy 5 de slaas jo YA« o lalisl plply 0S990 ailinadly &ogo a1y ojle a0 g bl

Gt e i 3 e il e i) oy felni 1 forlo i i il 50 i 45 sl 65,57 05 5 00ls ik
Slme ks (ol AT sl (B (slo bl (sl o (Spre e polie NV Il (ChF el (Salio Ll Ui L
il 2 Sy 4 (ot slalos sl

%(nonlinear) = Drift ,, (nonlinear) =1.2x0.025 = 0.03 b ol glglasle o
A . . .
Ta(nonllnear) = Drift , (nonlinear) =1.2x0.02 = 0.024 boleislo ple o

Nonlinear Analysis = s ¢ Ll
bt (Seslial Sl gl

VAR IS SPRRV RIS VSN [ OYUUE IS I o ooy S Y-Y-Y

Sl o jlastial cpl (F-0-Y) any 0 oad 8 ,a0 jlxe polie

bt Sl Jelos sl
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slors Slads ZAY e Slasls das e Jdos ol clab o bl 86 s
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ATAY 65l s 5 xScmme ol Slaniod 35 50 eoslez iy ol YA- = s il al3f; ol 5 lalezsls b asbispm] )

3-ASCE, 2010. Minimum Design Loads for Buildings and Other Structures, American Society of Civil Engineers, 1801
Alexander Bell Drive, Reston, Virginia, 20191

4-CSl, 2014. CSI Analysis Reference Manual, Computers and Structures, Inc., Walnut Creek, California.

5- Finley A. Charney, Ph.D., P.E. (2014) . Seismic Loads Guide to the Seismic Load Provisions of ASCE 7-10,
American Society of Civil Engineers, Reston, Virginia.
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