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Earthquake Date Station Component PGA(g) Name

Northridge Jan 17,1994  Sylmar converter Horizontal- 0.612 SYL
052
Northridge Jan 17,1994 Newhall fire Horizontal- 0.589 NH
station 360
Kobe Jan 16,1995 KJMA Horizontal- 0.821
000
Landers Jun 28, 1992  SCE station Horizontal- 0.785
24 000
Imperial Valley  Oct 15,1979 USGS station Horizontal- 0.775
5054 140
Cape Mendocino Apr 25,1992 CDMG station Horizontal- 1.497
89005 000
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L Strip force = F,(s;t), where s; and #; are tributary width
around sirips and thickness of piate at ith storey, respectively
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(Select #; and earthguake record ;)

I
1
1. Assume fundamental time periad, Ty and yield drift, 8,
2, Caleulate plastic dnfi, 8, from B, and &,
3. Obtain psewdao velocity, 5. (for £ and T) for the selected sarthquake recond
4, Estimate energy modification factor y using Equation (4) and elastic force
coefficient, C, using Equation {5)
 Lateral force distribution : *
1. Select suitable lateral force distribution in terms of C, and calculate yield base
shear, Vi, by using Equation (8)
2. Caleulats storey wise lateral force, F, and shear, V)

3. Calculale initial plate thickness, [ atl each storey considering thal plale carries
full storey shear by Equation (9]

Column (VBE) design :

1. Caleulate minimurm moment of inertia, [ of colurmn from the minimum stiffness
requirement using Equation (10) and do primary selection of column

2, Calculate design axial force, P by considering moment equiliorium about the base

3. Obtain ulimate moment, M, and axial force, Py, by ‘P2 M interaction” curves
and select the section. Check it for compactness ang local buckling

r Beam tuning . Revise a; and thus Ag
" Beam (HBE) design : )
1. Assume anrgle of inclination of tension feld, o, of plate (between 35° o 457)
2. Select the beam section using area of beam, A, calculated as per Equation (11)

Plate design -

1. Calzulate the design plate strength, P for each storey using virtual work principle
as per bguation (12)

2. Calculate revised plate thickness, § using Equation (13)

I

" Eigen value analysis )
B Check whether Tyjoblained) — Ty{assu med) -

—

N
End

., A+
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ue Dy
(m)

Drn
(m)

Ly % Diff.

uby

Bm

% Diff.

|

1l

Il

v

v

Vi

Vil

Vil

1X
Average
AbsMax

SYL
SYL
SYL
NH
MNH

0.103
0.0987
0.107
0.103
0.0912
0.0910
0.100
0.0957
0.0963

0212
0.300
0418
0220
0.270
0.334
0220
0250
0.343

206
3.4

3.00
1.33
—2.75
6.50
=133
=275
9.50
1.00
— 110
—T1.85
110

0.0129
0.0185
0.0268
0.0129
D017
0.0228
0.0125
0.0179
0.0241

243
2.67
4.67

16.5
—b43
8.89
280
=220
0.312
6.37
280
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Diff.

Diff.

x SYL
X0 SYL
Xl SYL
X NH
X NH
xV NH
XVl

XVII

XV

Average
AbsMax

L N L S

5.50

—0.333

1.00
—5.50
1.33
— 7125
7.00

0.000

—1.00

0.0833

725

—166
837
—336
738
— 643
215
=113
—103
2.64
— 266
166
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# Diff.
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XIX SYL
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XXl SYL
XXIL NH
XXM NH
XXV NH
XXV KM
XXV KM
Xvi KM
Average
AbsMax

N TE I N S PUR TE
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0.218
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3.76
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KXV LAN ; 0.0220 —928
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Design Record Scale factor D, (m) Dy, (m) i % Diff, 1l B % Diff

I SYL 0247 0.985 39 —0.250 0.0308 0.0340 101

1l SYL 0234 1.08 461 —1.80 0.0365 0.0400 941
1 NH 0232 0.837 361 -9.75 0.0290 0.0240 -172
v NH 0219 1.03 472 —5.60 0.0342 00318 — G685
v KM 0208 0.786 378 -5.50 0.0260 0.0250 —385
| KM . 0238 1.01 425 —-150 00372 (.0390 487
Average -132 —-0353
AbsMax 150 172

ol ( 1 J995 ) (e &S 2 0,55 ) aw 5l ool LAISC b Ghey oo b golpinn (b gy o Slee

Jlaie NSPA Gl o wlis Dy cowss g NLRHA 61, S, = 0.833g cpsls 6l o ygS, o




30 ol M 5o Uy = 3.5 Gas 4 oo MlS polie (pl el ey (2.97 g ) 2.79,3.1.3.02
30 Ol s Joges 13 IS ol w1769 2.1842.36 ,lp o5 5 s solie ol AISC g, 4 >k
g cplamo oo ylas 1) ool wlidie 8,95, aw 3l soliiwl L NLRHA ulul 5 b pos;Sle oS pts Jslie
W20 (oo LA izmen jlagel b el (S35 ) Baaie Bas (lyie 4 0dd (e Jloged 4 Sl oa] )50 4
54790 AISC g, a5 cowl saaline LB oais plsl NSPA I s 105 425 (gl aids e 40 (5 pdy JKi 35 505 4
P9y 00 D) S92 g by e Byl Sleilye (Seidly Jade e (ol ogdle il s sl o 5 il
9 (7N pebed (piored LAl 00) (i (gol Jse8 (b s, b &S Cusl ples mdid el (golpiiny
ol 4Bl oo " golpiin by, 40 0, Skes ulul b Glaal a5 aes o lis plis] canlie ol 5 40
ol 0 axlge cenSls L SPSWg iy IS eus )b 5l eolawl ;o AISC Lull 4 b ey &S Jb o

P-A 3l 6,20 ;0 SPSW 4|, PBPD 5, 2ol 6
@ Col azxg BB il sla ojle ogas 4 e ojle glp (wase s 8 5l ab 4yl 50 li) P-A S
S o bl sl oy ) slolis ialidl jslate 4y (g5l o po SO aS oS oo Jos 455 (pl (IS 5k
Cawds P-A SILNLRHA I 8ly job a4 ol (Sow Lol ol Sl ol b oS oo Jlas! o5l 40 S5l
b9y [33] cesl ot iz SPSWintrs (g9, P-A j1 050 10 (o8 s sla)l5° 0556 [41] wils
ROSHUURINIVE:JN - JUgN W VIR RV S-SR VNS L v IS W LV X 5 C e B L I T YW L Re) BN\ 00 PBPD
slo S e cov a5 sy slo ojle sl P-A Sl aes slosl )] ol o |, Sk g 355 wa> SPSW
PBPD 5, (ol 4 4255 b cesl az g LB« S50 sla 3l 51 (o80 (pp Slseil 51 o30) Sy5 Sl e




Design Saale facor

vl

Vil

X

X

X1

bt
Average
AbsMax

(hs:L = 1:1.5) L ail 8 SPSW 1 b zls aodls 7

b ysa¥se s o P-A il s 5 6.1

ol Al b o el il oals oailwS )b aly o el b solpainy PBPD s, ,o P-A il
SDOF gitpes 3 b 2l > SPSWigts a0 2ol fse¥snsd sl ] oo o 8-2 (sla alslae
Pl 039 s Jgosp il ool sl s (30l Hy JS ol elisyl 5 (W= MY M W3l g o2 sl
sl dio T35 Bge oy 5l 2l 4kl o (sl P-A L agh e 00 (i Sl 5l 4kl ja (sl a3l e
&y oad g3l oz ol gy jloged digei 14 Ko sl Pp = W 4l ojle cnl gl JS P-A (5,5 (ol ol
SDOF e L SPSWajlu S s - b S 53, 45 s oo bt |, i i SPSWizers

4509&6@&@1)09.&3s&w)fjla’j)adTLglﬁP-A;la\SSPSWW' . 14.aJi.i';..mo‘5/adLi;jl)

ECSURRV PPN AT D=Dm9D=Dy)ocm¢ﬁ}§il?SDOFW4:élﬁJS&)ﬂ$3J5&hié

o Dy ol pebed oSt 53 Viy ool aily (o b Sndly o885y Sna¥1 )18, PAA 31 g0 5T oy
s Sl 50 IS0 1 e ol 058 o a8 )5 L5 o T (sl P-A il as SPSWgins 14.b IS s,
sl PA 51 85 058 o ol | 00 g3l oz 51 Gogy (gmie (D =Dy D = Dy) 0 IS
o5 L (D >Dy1) a2s oo oLt el 5l s ey 18 SDOF g og o as 3 s o 5,
ol pdes b o0 PA 310929 sae b 0939 51 i B o it 50 oaile 8L SVl e (65,3 slolis
2 pae b Py o ol (bbb oy Jol al> e jo T o caway sl alo o 50 018 0 Vg (ol ond
e gy b 308 )18 il 51 Vpyn pgo oy 50 05 oo dpulne B (b Jgeyd 0 PA ST 8,5 Ll

i( 14'bJ-i‘f’) P'A)ﬂ 85 A o b e 5 ( 14-aJ5“2’) P'A)j‘ O9NR (o )9T v 9




1 1 1
E(ZDm — D))V, = EbelDy1 + E(bel + Vy1) (D — Dy1) (16)
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Scale factor

Modified
method

Original
method

™ % Diff,

Ly % Dift
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