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EXPERIMENTAL STUDY ON TUBULAR SPACE TRUSS TOWERS
SUBJECTED TO HORIZONTAL FORCES

By Kiyoshi KANETA, Isao Konzu, Keiichiro Surta,
Kiyoaki Hiraxawa and Shinya INAOKA

Synopsis

This paper deals with an experimental investigation with respect to buckling behavior
and hysteresis characteristic of the subassembkages of typical double-warren truss towers
composed of cylindrical hollow sections, subjected to monotonic and cyclic horizontal forces.
Four types of subassemblages of the typical tower structures, which were designed and
fabricated with and without slant and horizontal struts, were prepared for the experiment.
Effect of the connecting method of the elements on buckling strength and restoring force
characteristic of the structure has also been examined.

Slippage of the bolted connection causes reduction of shear stiffness of the structure
and buckling strength of the compressive members, although the structure possesses fairly
well energy absorbing capacity.
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Table 1 Mechanical properties of materials

; Yield Point Ultimate Strength
Section (kg/mm?) (kg/mm?)
$27.2%2.3 44.8 46.9
$27.2% 2.3 (Galvanized) 42.8 47.1
$60.5%2.3 37.4 44.2
¢$60.5x%x 2.3 (Galvanized) 39.4 46. 2

Teble 2 Summary of test specimens

Loading Condition

No. | Designation | Slant of Chord | Connection
1 AWM 0 weld
2 AWC 0 weld
3 ABM 0 bolt
4 ABC 0 bolt
5 BBM 1/11.25 bolt
6 BBC 1/11.25 bolt
7 CBC 1/11.25 bolt

monotonic
cyclic
monotonic
cyclic
monotonic
cyclic
cyclic
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Fig. 20(a). Load-bending deformation
relationship (SPEC. ABC)
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EORET D CORMTHOBRE ToOARREOKERIMEY ERER) OHE L% Table 3 r7T,
£ AZADEBOMEL, A MBS TORBRETIIAN T OB/ I ARET I OETHD, Fr D
B X BRIEET Lt X ol RT,

FRMCHBADOIVA 21 TORBBOWTHETS &, FA B ARETAUMIBEERRC LS
B WEELLRBMN, FL MR YARET S ORI T XY R KIERIEOETZEL,

¥, ERMCHEAOSBB, Cx1 T TRFEHOFELARL L, @OWOETIKFHODSLCx1TH
EFRBEL D, EA M) REBEOOMOE TR AIEAKEETL, ToEIRBLALERLIRS
EHed 5,

Table 3 Horizontal stiffness of specimens
unit: ton/cm

Lower Panel Upper Panel

Specimen

(@ (b (@ (b)
AWC 11.55 — 5.65 —
ABN 12.15 8.11 7.35 5.17
ABC 12.05 8.47 6.42 5.82
BBM 9.23 7.89 7.46 5.47
BBC 12.38 9.44 9.98 7.95
CBC 13.05 9.16 10.35 7.55

5. EREEIMOEH

5.1 £ B & E
KRB OEERENTFEI NS FHICIL, FhFRREZESTHEN CHEOARLMNEST 5 ME
Ao 1 WEY - o it LTk ), ER1rLBLER

14

& Y ERRAROE AN, —flE LT Fig. 211 12 l':::i'_‘:::
Btk BBM 0 ABE T <% M AIMCBLRL 4 ROBE 5 FIooIod
BN EOMEY Fig. 21 ORd, BERELHNO®E 8 2 S —
DBOBEEN S 4 SOBELT = 5 b LiBoWRII—% B2 rooom]
LTuisty, Shil, AHREOBEHCRUTHELA
WTWBLBREMLEEAERWEEZ RS DOD, R ﬁA_j_g_J_j - e
EXE ORI T & OBER TN 24 U BRTH S STRAIN (%)

LELZBRS, Fig. 21. A sample of load-strain rela-
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(1) # #
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CvERLAR LTEBRIFHEY 1.0 & L,

@ BHEMOUEHET v—t ORERTEYEERES &L, WMERE &2 LTEER SHRE%E 0.5
&L,

(2) £ & #

® THMlCVEBERLE, ETARAGHEALOMOERYERRILL, WM vXRFEAL LTE
EREIFREL1.0E LT,

@ BREIXQLALkLEY, —MEEMRY v EHLAL LTEBRSGREL 0.7 & L,
AWHEDNT, FHED @ TR, O0EHTEhEhIE LLBREYECRT, (2)ROME
BlicLn s RERIARETEOOLELD L, ERALBLERONI@DEHAETI LHKREL, OX
B@OELET L L O/AIVWEMEEL, BEEEIIALOTMCHD LELONS, T, FFcoT
BEAHMROB VR HET S L, BEESIBEEIHCIEL, f4 v EaRE vyIRGEWEAPARGh D,
— MO TIEThOEGTL | ¥ - 0¥ Licifilzicnwd 023554, Zhboffici, Fig.
21 LRt & O HBRENDS EERESSFECELbRAVEAR, BY - CMAEL BEC X 5HE0
Frlp HENBNTVWAES, BELEMOBECAL ORI I HEHRELMBHOBENG | E& LT
THERRRE LSS, hEdidy, BYRFEI LI ToRVEFLLID,
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A TRD L EBERC L ABEREROMFIEIEACTERRC L D (2)ROMEMN ] LZELDL)
REERIGTIE oof’ B RD B,
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Ter =
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(R X AEFERIENE L5 L 5 MRl AP 2 ()AL bRD, ZoEXEHMONE 2K
ERCHRLTHDERE I 2B, £ LT, —HBNC 7 AZBRFCEVbh5, Bz sE o
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ACXP — 4 / _01_4(1 —GEEPgy) erererinieiesne et et s @

R TIE, R MERZ A1 7OKR¥EHN0.6~0.80MELXRL, BEESZM 71X ch I ) iFROBEEEN
Bz ENONL D, i, EREMTIR0.7~0.IBECENE L, EAGRORTEHA - BEA4THTHEK
fid B EE - BEABoOWAE N ESENEbIERCT AL, RFRMeowTi, Rk A
WhEVEHROX S EESENRECED D VD i oy F0F FRITCAVA D LILTER L
2, B CoOFHEABEMNT AEAERTIOEE L BRS,

Table 4 Buckling stresses

Specimen | Member ?:gl:ﬁi?gz liueilkgligg Sler;gfilz)ness Tex Te 1= Z: Eq- (D)
(em) A (ton/cm?) (ton/cmz)i
AWC | brace |5 331 G | §%s | 283 | oem | 3%
brace | %23 | 2560 | 49 | 260 | 0.6 | o3
chord | B0 ode | sop | 233 | 0.6x7 | o
chord | 3| 0| @ | o | 2560 | o7siz | O3y
ABM | brace | 5| 980 PS8 P9E | 26w | osore | 4107
brace 2 %99 | 629 | iim | L2 | oswo | O399
ABC | brace | 525 | 250 | 1w | 288 | 0.66%2 | gl
brace |5 | 530 | 829 | 41 | 2100 | o6sle | g2
brace |5 | 535 | % | 4im | 208 | oswe | OB
BBM | brace ! 0 80. % 2852 | 2467 | 07082 | 1222
brace > 5.0 | 3 | avos | 2488 | o8 | (08
chord |3 IRY 1 S | 3ae | 28 | 0w | 0302
chord | 3| RO ORP | Fae 243 omw | 0E
BBC | brace ! o 80.46 282 202 | ovos | 1008
brace | 3| J50 | oas | 4tos | Lo | o7s2 | 0323
chord | TR RS | Ges | 280 | omes | 5




&% - BE - kE - SE)I - FEF  RE R ROCABIGLE b T AREY O NFRERTOWT 18t

chord | 3 | R0 [P | Fae | 278 | 076 | gog
CBC brace ! e 80.4¢ 2855 | 2355 | 0.6206 | oo
brace ; B0 | 99 | 4los | 20 | o7sss | §F8
chod | 3| WY ORP | Take | 297 | osw | 5o
cord | § | TRY | RS | S | zus | o | 00N

Table 5. Buckling length coeflicients

Member | Specimen Bucklir(lcgml).ength Bu%(;ie:rili%ciLei?gth
AWC 85.0 0.390
AWC 85.0 0.546
ABM 85.0 0.696
ABC 85.0 0.620
Brace ABC 85.0 0.683
ABC 85.0 0.661
B BM 90.5 0.592
BBM 90.5 0.762
BBC 90.5 0.781
CBC 90.5 0.457
CBC 90.5 0. 601
AWC 120.0 0. 967
Chord BBC 123.0 0.743
BBC 123.0 0.735
CBC 123.0 0.895
6.8 & B
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TFALMEATIBLORANL MEDC L D RAMRIMEOE T & &3,

(2) EEMcBfAsRVEE, MRS EREMIBERCERT2EARD L, HErH5%5
SEEREMOEREEYRET ARG —HFcEE S WERSRO A, L Ll bERAMESE LT
FREMEAAOREC X HEELERIABRER,

(3) EMEZ0 384 - EEMIEEEPLERRB TR, BEFOMTLHES 1o, BEREERO
B OEREE LTRESEBEMEL VSIS, P IPEBEHENET2ER L LT, ERER
MoOBREGYRHTS L, —BOCHRHBCHVCORAHKRY vIRI VIERE I BVREBCH ), &
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