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Alcoa Building, San Francisco, California. The
fundamental natural vibration periods of this
26-story steel building are 1.67 sec for north—
south (longitudinal) vibration, 2.21 sec for
east—west (transverse) vibration, and 1.12 sec
for torsional vibration about a vertical Axis.

Transamerica Building, San Francisco,
California. The fundamental natural
vibration periods of this 49-story steel
building, tapered in elevation, are 2.90

sec for north—south vibration and also for
east—west vibration.




Golden Gate Bridge, San Francisco, California.
The fundamental natural vibration periods of this
suspension bridge with the main span of 4200 ft
are 18.2 sec for transverse vibration, 10.9 sec for
vertical vibration, 3.81 sec for longitudinal
vibration, and 4.43 sec for torsional vibration.

Pine Flat Dam on the Kings River, near
Fresno, California. The fundamental natural
vibration period of this 400-ft-high concrete
gravity dam was measured by forced
vibration tests to be 0.288 sec and 0.306 sec
with the reservoir depth at 310 ft and 345 ft,
respectively.
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Figure 6.9.9 Pseudo-acceleration design spectrum (84.1th percentile) for ground mo-
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[=1.2 < ob; connl — Lo aslsuls

B biL oo annlxe
To=01, To=04, S=15 % g roe;

T = 0.05H3/* = 0.05 x 32.253/*% = 0.667 sec
2

T>T.>B=(S+1) (Tsf (1+ 1.5) 04\ 1.76
- = — == . = 1.
S T 0.667

C_A131_0.3><1.76><1.2
R 8

[N

= 0.079 -V =CW = 0.079 X 3190 = 252 ton
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T =0.667<07—>F=0-F=(— Ft)ZWh
°::“J him)| W, | w;h; Z";th F, :f: v, | h |vn | M,
10 [32.25| 220 | 7095 | 01321 | 3320 | 10 | 33.29 | 3.25 | 108.20 | 108.20
o | 20 | 321 9309 | 01733 | 4368 | 9 | 7698 | 3.25 | 250.17 | 358.37
8 |25.75| 321 | 8266 | 0.1539 | 38.79 | 8 | 115.76 | 3.25 | 376.23 | 734.60
7 | 225 [ 321 | 7223 | 01345 | 3389 | 7 |149.65| 325 | 486.38 |1220.98
6 |19.25| 321 | 6179 | 0.1151 | 29.00 | 6 |178.65| 3.25 | 580.61 |1801.60
5 | 16 | 321 | 5136 | 0.0956 | 2410 | 5 |202.75| 3.25 | 658.94 |2460.54
4 |1275| 321 | 4093 | 0.0762 | 1921 | 4 |221.96 | 325 | 721.36 |3181.90
3 | 95 | 321 | 3050 | 0.0568 | 1431 | 3 |236.27 | 3.25 | 767.87 |3949.76
2 | 625|321 | 2006 | 00374 | 941 | 2 [24568| 29 |712.47 466223
1 | 335|402 | 1347 | 00251 | 632 | 1 |25200]| 335 |844.20 |5506.43

s | 53703 | 1 252
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sl 1) Spb @) @03 § Jol OIED (M ¢ 3Aw :Ja I
Y _ZX12EI_2x12><2.1><106x8090_6370kg
T h3 4003 - cm
Y _2X12E1_2><12><2.1><106><3830_3016kg
2 h3 4003 - cm

(K] = [Kl + K5 —K1] 19386 —3016
—K; K, —3016 3016

9386 — 15w* —3016
—3016 3016 — 10w*

(9386 — 15w?2)(3016 — 10w?) — 30162 =0 > w, = 13,  w, = 27.54

=0

K — w?m| =0 -

2T
T = o - T; = 0.483sec, T, = 0.228sec
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[9386 — 15 x 137 —3016 ]{Qoll} _ {0}
—3016 3016 — 10 x 132] @21 0
6851(p11 — 3016(p21 =0- P11 = 1- Pr1 = 2.272
1003 304
[9386 — 15 X 27.542 —3016 ]{9012} _ {0}
—3016 3016 — 10 x 27.54%1 (P22 0

_199077(p21 - 3016(p22 = 0 - §012 =1- (pzz = _066

2 ﬁ—

¢ = l2.2172 —01.66]




: (5300 @)D
n
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1=1
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n
L, = Zmigoil =15x 1+ 10 X 2.272 = 37.72 ton
i=1

n
L, = Z m;@p;; =15%x 14+ 10 X (—0.66) =8.4 ton

i=1
L, L, 3772 84

- — 057 +043 =1 0K
M, "M, 666 194 * ~

35300 1306 @)
v (L)?  37.72% 1364
1T M, 666 - o0tOm
L,)? 8.42
M,, _ L) = 3.64 ton

M, 19.4
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:Jol 308 b Jby wwlas
V; = C;W,; = C;gMy; = 0.076 x 10 x 21.36 = 16.23KN
2003 366 WL (o) awlas
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