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Basic Study on Cable-Girders with Extremely Small Depth-Span Ratio
-Study on the Rotational Behavior of Struts Using Small-Scale Specimens-
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Abstract: Cable-girders are increasingly used in glass facades to resist wind loads while maintaining transparency. They

consist of struts between tensile-side and compression-side cables, with depth (D) controlling resistance to central bending.

Adequate D reduces cable tension and ensures rational stress—deformation behavior, but recent designs often adopt very small

depth-to-span ratios (D/H). Previous studies suggested that pinned connections can prevent strut rotation under small D/H.

However, the accumulation of date on this rotation phenomenon is still insufficient. From the above viewpoint, in this

paper, an experimental study of a cable girder with an extremely small D/H is carried out using a small-scale test specimen.

1. [FC®HIZ

AR, BT A7 79— ROXFFZEEII SR L TRY,
ZAMZ R L E R REICERIT CE 2 — 7 A —
X —DBRHAEFI L ADD. 7 —T v T —H—IF,
B0 A —T7 L ez i — 7 VRN M A R LT i %
HL, 77 A (D: A ZBIT R0 — 2 r—7 v
MOEERE) (2 &V, & UChdeghif £ — A0 MIEHTT
HIEARVEREH T D, 2D +570TF 7 ADIFEE,
b —7 VR DRI - REFFORIERI 720G SV ETE B e &
D IIFHEEME DR D= DI I L 0D, ZD— )T,
VHETIXE VBT A U2 HIEL, T 7 A A0
(LLF D/H) 2380 T/RSWEFIL S ST 5.

M W T, Wb T D/H o/hESWET 0 (D/H=0.06
R WS B RE AW U C, M RGEEE EROE &
8 - BB OHR 21T > TNA, 2O T, mat b
~ORDEHABIGIZET DA 72 S TR, sl
DA MEE G TEET 22 L ClElisB G401k
TEAHIENRIRENTWD. L, ZORERHSICHE
THT =X DOERIRIEZAT D THD.

P EXY, RFCIXDHPMRD TNSWr—T b ' —
K =%t g & UTo/ NRBGERER IR A IV T SRR 2 18
UC, EEDREMABGIIET 27 — 2 OERERAD.

2. EREIE

D/H HM8D T/INSWVET U 81T B[RS S 2 a4
Db, INABERBR A Z VT, mA T ~DO PR
Z N2 T BRI N SR A 1T o 7. 224 Figl
2R AN, EREOK 25 A XEME LT
H=6.2m & U, LA DKIBENSZNZ T 2.1m DA
BICRE L. 77— IIAT UL AT a—7¢3 &

Compression|
Side Cable [ ~ == - == —-=-=-——-—-—-—-—-—-—-—-—-—-—--—-—

: @ Casel.2 : High-Sensitivity Displacement Gauge !

m . . . !
Tensile (Horizontal Displacement),

- Side Cable : Wrap-Around Displacement Gauge :

| (Vertical Displacement) 1

A 10 Case2 : Initial Imperfection Loading Point !
Wind I ® Casel.2 : Hydraulic Jack Loading Point !
Zxy (Vertical Upward) :

]

ZX : O Casel.2 : Cable Axial Force Measurement Point

Wrap-Around Displacement Gauge

(a) Frame Image
S Reaction Wall

Hydraulic Jack Load Cell 50kN

Z | 2,100 | 2,000 | 2,100 Z
x| H=-6.200 Tpmm] %y
(i) Elevation 1 (i) Elevation 2
Pulley (for Initial
Load Cell 50kN I‘ Jf Imperfection Loading)
[1c b
——— Wrap-Around
Ve Pca Displacement Gauge
Y | 2,100 | 2,000 | 2,100 |
x [ H=6.200 [mm]
(iii) Plan

(b) Specimen Drawing

Aluminum Channel
(C-25%15%2)

Load Cell 1kN

1]

3D Printer Joint
(i) Rigid (ii)Pinned
(d) Boundary Conditions

Reaction Wall Load Cell 50kN
Hydraulic Jack

SUS Rope ¢ 3 M3 Bolt
=
= Eye Nut
Z Z z
Y g
~Lx ao [mm] 4LX Bolt ¢12 [mm] Y-

Clamp Metal Fitting
(i) Post Detail (ii) Frame End Detail
(c)Test Specimen Details

(e) Parameters
Casel Case2
+ Boundary Conditions=Rigid, Pinned + D/H=0.02, 0.04
+ D/H=0.02, 0.04 + PS=500N, 1000N*
+ PS=500N, 1000N* + Initial Imperfection=5N, 10N

* PS=1000N only for D/H=0.02
Figure 1. Outline of the Experiment
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Figure 2. Results of the Experiment
(Casel : Experimental Result without Initial Imperfection)
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Figure 3. Results of the Experiment
(Case2 : Experimental Result with Initial Imperfection)
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