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| ! = ) I Iy : ' f I |
9.18 9.18 9.18 9.18 9.18 9.18 | | 10-26 l 10.26 10-26 10.26
(9.48 )=tz (9.52) === (9.64) ==(953)==(10n)=_—-_(:o'53)-—-_..—— el (11.01) === (11.18) === (11.30)==s (11-35)
| 11.94 11.94 11.94 11.94 _11.94 5.97 6.74 13.48 13.48 13.48° |
1 1042 ) (10-53) (10.73) (11.00) (lo.a7) (5:70) (5:25) (10.97) (11.75) (11.90) :
i ) *' | j—] e ——
¥ 14 :

14.51 14.51 14.51 14.51 14.51 14.51 I ] 17.55 l 17.55 l 17.55
(13.54) === (13.61) == (l3-Bl)‘—-—(I4l7)‘=——r(l470)“==(|5.37) === (16.84) (|732)‘-== (n' 57) (17.64)
| 14.76 14.76 14.76 14.76 14.76 7.38 8.74 17.49 7.49 17.49 - 1
: (13.95) (14.09) (14.38) (14.81) (14.93) (8:47) (9.39) (17 15) (IB 05) (18 24) :

1 Bl | | || h | ‘4 (
| f | f——H i—1 .
18.62 18.62 18-62 18.62 18.62 18-62 ! 24. o 24. or 24.07
(17.30) === (17.38) === (17.65) "—'(1820) s (1914)‘-—(2052) é—-—-=(2306 399)-‘-*(2406)
I 20.67 0.67 20.6 20.67 20.67 0.33 :

i (18.00) (18.20) (I8~67) (19.46) (19.83) (n 02) ; (nsn) (24 -,s) :
| il M | b | 1 k h | A

22‘03 22 I'03 22"03 22“03 2212)3 l zzlg | I o“:-.e w R l ;
. ! . 303 30-36
(20.03) === (20-10) === (20:34) === (20.90) =ks (22108) == (24-11) === =L (3930 =L (3838 =L (3835) = (3835,
y 22.8 22.18 22.18 22.18 22.18 11.09 15.43 30.86 . 30.86 30.86 |
: (20.38) {2053) (20.93) (21.76) ( 22.55) (13-13) (15.92) (28.75) (29.91) (29.95) |
] 41 | |
| ! 4 ! f— —4 f { 1
22.79 22.79 22.79 22.79 22 79 22.79 : | 33.35 33.35 33.35 33.35
(21.77)_&*(2:.31)t__(zl-ss) (2228) _|_ (23-30) (26-65) | (3478) _1 (33.49) (33.11) (33.08)
Vi e2ien 22.88 22.88 22.88 22.88 1.44 16.92 33.85 33.85 33.85
i (22.03) (22.11) (22:32) (22.96) (24 12) 4.57) (19.56) - (33.63) (33.87) (33.66) !
i { I 1‘ ] 1 1‘ | 1l - 1 {
1] % 4 |
23.07 23.07 23.07 23.07 I 23.07 23.07 | .‘ 35.36 35.36 35.36 35.36
(2117 )=== (21.18) =l= (21.22 ) === (21.37 ) =5= (21.39)=5=(27.06 )=== == (39.24 )= (32.60) == (32.93)== (32.87)
fisopaiD 23.12 23.12 2312 23.12 11.56 17.93 35.87 35.87 35.87 |
: . (2125) (21.76) (21.82) (21.90) (22.94) <|9-|45) (2965) (34.98) (33.96) (33.99)
| : :
J” ’”L 'Lcorner Column
Note : Values in Parentheses are Results by ETABS
'FI1G.20. Example 4: Shear Forces in Columns and Spandrel Beams (Kips)
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Table. I. - Properties of Members

Interior Column Corner Column Spandre! Beam
Story :
Width | Area Shear Inertio Area Shear Inertia’ Depth Shear Inertia
> Area 4 4 Area s Area -
(ft) (ft<) ( £12) (fe*) (1<) ( £12) g (ft) (£12) ( ft _).
e
o
()
a | =30 363 3.63 3.025 3.986 7.26 6.050 4.288 3.96 3.300 85.475
E
o
y A
w
[—10 3.40 3.40 2.833 3:.275 6.80 5.667 3.558 3.60 3.888 3.000
=4
2
= : ‘
E V=20 3.20 3.20 2.667 2.7 6.40 5.333 2.997 | 3.40 2833 X270
2
wl
21—30 2.-80 2.80 2233 1.829 5.60 4.667 2.063 2.BQ 2:333 1.829

(44
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Table.2.-Example2 : Bending Moment in Corner Column of Framed Panel |

Top 'momont Bottom moment
Story

Proposed ETABS Proposed ETABS

30 -4.66 -3.02 4.66 3.91
25 13,12 13.17 -13.12 -10.31
20 27.83 26.11 -27.38 -23.24
15 40.47 39.07 -40.47 -36.25
10 50.83 52.74 -50 .83 -50.07
6 57 .46 65.45 -57.46 -63.11
3 61.46 78.78 -61.46 -78.68
| 63.64 80.58 -94.99 -159.80

Table.3. - Example 3: Bending Moment in Corner Column of Framed Panel |

Top moment Bottom moment
Story

Proposed ETABS Proposed ETABS

30 -9.40 -5.58 9.40 6.23
25 10.23 13.08 -10.23 -9.90
20 x 27.30 27.22 -27.30 -24.02
15 4194 fH.40 -41 .94 -38.35
10 55.07 56.47 -55.07 -53.83
(] 65.32 T70.79 -65.32 -68.95
3 73.16 87.05 -73.16 -88.19
1 78.49 9587 -117.16 -179.07

\



Table.4.— Properties of Framed Panels In Example 4

Stiffness factor Shear lag -porometor
ey (123,h/ A8%) (6,,/E, )
|- 10 0.10 0.058
11-20 0.08 0.052
21 -30 0.05 0.036

Table.5.—~Example 4:

Bending Moment in Corner Column of Framed

Top moment

Bottom moment

Story
Proposed ETABS Proposed ETABS

30 3.59 -282 -3.59 394
25 11.18 16.05 -11.18 -12.83
20 ' 30.00 2257 -30.00 -23.06
15 37.58 42.3| -37.58 -39.37
10 56.53 4975 -56.53 -50.26
6 64 8l 68.04 -6481 -65.69
3 71.06 82.22 -71.06 -82.04
I 75.31 8373 -107.58 -165.31

44
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Analysis of a thin-walled tube under torsion with warping

unrestrained
By proposed method:

Agsume @ = K .z ' ' (1)

A\ = A (ii)

where A, K = undetermined constants. Substituting Eqs. (i) and

(ii) into the total strain emergy equation, Eq. (28), leads to

it
2 U, =(2).%fe (-%+bx)2t(2c) dz
.—.2cHGt(o—%+bK)2
H =
2 U, .(2).%[(} (%+cK)2t(2b) dz
=2bHGto' (%+0K)2'
U, = 0

The total potential energy of external load is

H

v -—[Tedz = - THK

o
Then the total potential energy, 7Tp, is

Tfé-2GtH c(-%+bK)2+b(%+cK)2 - THK



Minimizing ‘T(P with respect to A and K leads to

g2 T gb + c[
16 Gt b2
T b =-c¢

o TP IR

Thus o = .I:-M P, -

16 Gt b2e2

.. T fb - c!

16 Gt be

the shearing stresses are

% g T (b - éi L T (b + ¢) ¥ T
s 16 Gt bo® 16 Gt b2 8 bet
T « (o T jb o c! N 4 T Sb + c! e T
vz 16 Gt b7 16 Gt b2c2 8 bot
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