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LOAD CARRYING CAPACITY OF SPACE TUBULAR TOWER
STRUCTURE SUBJECTED TO HORIZONTAL LOAD IN THE
DIAGONAL DIRECTION OF THE TOWER SECTION

By Kiyoshi KANETA, Isao Kouzu, Keiichiro Suita
and Shinya INAOKA

Synopsis

Strength and ductility of latticed steel towers can be considerably affected by the magnitudes
as well as the directions of external forces caused by earthquakes and wind.

An experimental investigation was carried out in order to examine the properties of overall
load—deflection relationship and instability of typical space tubular towers subjected to monotonic
or cyclic horizontal loads which act on the tops of the towers in the diagonal directions.

The experimental results are compared with the results obtained from the past experiment by
using identical specimens subjected to the horizontal loading along the principal axes of the tower
sections, and the characteristics of the stress distributions of the towers are discussed. Also,
buckling strength of the components are estimated by taking into consideration the actual bound-
ary conditions, under combined bending and axial forces.
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Table 1. Mechanical properties of materials

Secti Yield Point Ultimete Strength
ection (kg/mm?) (kg/mm?)
$27.2x23 428 47.1
$60.5X2.3 42.8 471

Table 2. Summary of test specimens

No. | Designation | Slant of Chord | Horizontal Strut | Loading Condition
1 BBM 1/11.25 % monotonic
2 BBC 1/11.25 X cyclic
3 CBM 1/11.25 O monotonic
4 CBC 1/11.25 O cyclic
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Fig. 7. Installation of Extensometers
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Fig. 8. Load-displacement diagrams (Spec Fig. 9. Load-displacement diagrams (Spec
BBM) BBC)
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Table 3. Horizontal Stittness of Specimens (unit; ton/cm)

Lower Panel Upper Panel
Specimen
(a) (b) (a) (b)
BBM 14.55 10.33 8.05 5.54
BBC 13.04 8.04 7.17 6.65
CBM 13.23 9.56 9.68 5.98
CBC 14.23 9.65 9.03 7.83
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Table 4. Buckling Stress

Boundary Buckling |Slenderness - o
Specimen| Member Condition L(ecnngl;h ra;c\lo (ton/em?)|(ton/cm?) Eq.(3) | Eq.(2)
1 71.0 80.46 2.855 0.588
brace 1.568 09340 —
2 25.0 28.33 4.103 0.409
1 71.0 80.46 2.855 0.630
BBM brace 1.542 08570 |——
2 25.0 28.33 4.103 0.439
3 123.0 59.96 3.488 1.057
chord 3.243 08796 | —
4 86.1 41.97 3.892 0.947
1 71.0 80.46 2.855 0.550
brace 1.299 0.8271 —55———
2 25.0 28.33 4.103 0.383
1 71.0 80.46 2.855 0.499
brace 1.322 09287 ——
2 25.0 28.33 4.103 0.367
1 71.0 80.46 2.855 0.359
brace 5 550 893 1103 0.9549 0.9305 W
BBC X . . .
1 71.0 80.46 2.855 0.585
brace 1.476 08826 —m
2 25.0 28.33 4.103 0.408
123.0 59.96 3.488 1.034
chord 3 3.186 08834 |—no
4 86.1 41.97 3.892 0.929
3 123.0 59.96 3.488 1.060
chord 3.058 08271 b—w-—
4 86.1 41.97 3.892 0.950
1 71.0 80.46 2.855 0.489
brace 1.318 09431 ————
2 25.0 28.33 4,103 0.341
1 71.0 80.4 2.855 0.514
CBM brace 6 1.372 0.9357 —5—
2 25.0 28.33 4,103 0.357
3 123.0 59.96 3427 1.122
chord 3.539 09201 | ——
4 86.1 41.97 3.862 0.996
1 71.0 80.46 2.855 1.036
brace 1.893 06397 —o—+
2 25.0 28.33 4.103 0.721
1 71. 0.46 2.85 479
brace 10 8 5 1.329 09712 —0—7—
2 25.0 28.33 4,103 0.334
1 1. 80.4 2.855 .364
brace ; 75 0 (8) 32 10 1.018 0.9798 _—-—O 3:3
25.0 28. .103 0.2
CBC 0 80.4 2.855 0.6
1. . . .
brace ! 7 6 1.927 0.9708 -——gé—
2 25.0 28.33 4.103 0.484
: 23.0 59.96 3.42 1.22
chord 3 123 427 3.723 0.8859 ——6—-
4 86.1 41.97 3.862 1.008
. . 42 .
chord 3 1230 599 3427 2.879 0.7812 ——1 075
4 86.1 41.97 3.862 0.954
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Table 5. Buckling Length Coefficients

Member Specimen BUCkh(I::ilI)“ength Bu‘éﬂl;fgicli‘:;gth
BBM 1230 0.866
BBC 123.0 0.929
Chord BBC 1230 0.856
CBM 123.0 0.741
CBC 123.0 0.312
CBC 1230 0.867
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