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Study on Mechanical Properties of Radial Cable Roof Structures

(Part2) Understanding Effect of Different Roof Configurations on Structural Behavior under Wind Loads
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Abstract: It has been reported that the direction of the wind load on this structure differs between the windward and leeward

sides of the roof surface, and considering that the radial cable roof structure is an integrally resistive system, it is necessary to

use the wind force data obtained from wind tunnel tests. In (Part 2), a numerical analysis is conducted to understand the

effects of the different roof configurations on the mechanical properties under wind loads using wind coefficients calculated

from wind tunnel experiments on a circular radial cable roof as previously reported™.
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% For symmetry, only half of the results are taken
into account for the wind direction.
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@ :Measurement point

Cpr: Average Wind Force Coefficient
Cor = Cpo - Cii 036
(a) Definition of a Sign (b) Mean Wind Force Coefficient (Cpr)
Fig.1 Results obtained from Wind Tunnel Test
of Previous Report!
Table 1 Outline of Numerical Analysis

m Structural Specifications

-1.19

m Modeling of tention loss

modelA modelB Pin
- - o
Compression Ring  STKN400 | ¢700.0x16.0 | ¢914.4x22.0 Additional mass i
Bundle of Steel STKN400 | ¢406.4x12.7 | ¢318.5x10.3 on pin joint £

Initial Tensile Force 2,000kN(total of radial cable tensile force) Multi-pin joint & non-pressure
mStructural Specifications of the Cable linear non-resistive pressure

modelA modelB
Tension Ring Structural Locked Coil Rope 8-¢96 4-996
Radial Cable Structural Locked Coil Rope @72
Suspension Cable Structural Spiral Rope @16 (1x19)

mLoading condition

modelA I modelB + Wind coefficient Cp

e : Loading point Mean wind force coefficient
% Considering the loading area, it was loaded as a concentrated load.
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Weight of membrane : 20 [N/m?]
« Wind load
Reference velocity pressure q : 1,000 [N/m?]

1 HREET - A - /#5 2 : HREKR - #HA -

73

B 3 ARt RGN 4 0 BRELT - B (R



SHMIFEE BERFEIZF

model AlZ%, E _EANZEIC

TRMPAELZAEL TND
%HﬁEuﬁﬁTéﬁ,T#H%w%@@Tuﬁ“,
A RIS 5 2 E MR S s, T, T
a7 o7—=7HRICLD, BIRO K

bszkray, BRI EC
. —J7, model Bi%, k

ORI D2 bDEEZ LD,
F@%Q(@%ﬁ%ﬁ’%ﬁ?ék model AlLE
e L OV e i | b BRI L ST R
DI ENEL WD T 5 %8 A2 R"3. Lol

model BIXJE T/l Tmodel A & [FlEEOME M % 7R — )5
T, JBEMTIET T AR RE T EBAMAEEINT 5
PR E L. ZHUE, model BiZT v a vy
VINEHDZETT—THRNRELI Y, T
AR SVIE E R BT R & OB K &
<AL, ZOEBITER L TR MMl Lm & 2553
INSL e Btz B LND. £, £ lImodel B
L U model ADFN/NE N &R S LTz,

PLEXY, Mimodeld: 2 R H NI T—I&HKHL
FRELTCOEPHEREEZH LTV DA, model AlZEE~
model BOFF A L0 —(RMENEW 2 & 3B STz,
4-2. RMDBEIZK HHLE

MM OA ARG xGe & Uz, JRA B far IRF O L
S —T ), BRSO I o $h B 22 &
Fig 3127~ 7. Fig3@BHr—7 A dlihiicE B35 &,
model AT WA A DT57 A3 LA 3Lk Owh ) 28 R &
KBRDMMIZHDZ D, MM EEMIZ 2R
HEIELRNHDH. —F, model B I+ Tkt
) DEPNELRoTWNEZ D, ENTIED

DN ST,

Fig.3(b), (c)$REZANIZHEHT 5L, model AlLM
Mz L B EROZER B LTnD ZEns, |
OB REr DD Z B L. —F,
model B A TiX, ERIEHE DN M I

NREVD, BRPRMOLIITNSS 2D &%
B L7z, ik, MLy b T oL

—RKMERmELTZTDEEZLND.

PlbEXvy, BRERIZEOTRMOEEIZLY E
RO—KMEDm EZ2 RiAD D Z &g S k.

5. £&6

ARTIE, BATE NIZBT D B OE W E
BO—RMEIC S 2 5B >N TRFZIT, T
A e AN DRI R ORI DA M L5 2T
R E B OFHAHEIZ OV TR L.

6. &k

(118, fh: TR — 7 )V B AR I 0 58 JELRF 0D

74

= ST =

—:01 =:02 =:03 =(a):Upwind ==(m): intermediate -+ (®): Downwind ‘
1200 1200
— 1000w ] — 1000
o ARy o Y.
E g00P o E 300 a
Z oot N[ ] Z o0 4
e < v ]
£ soo— Y/ £ 400
] 200 modelA N R /// K] 200 modelB
= D=Ll Y/ = Tol=={ |
5 10 15 2 9 10 11 12 1
Radial cable axial force [*10%kN] Radial cable axial force [*10%kN]
(a) Axial force of radial cable (upper)
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(b) Axial force of radial cable (lower)
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(c) Vertical displacement of tention ring
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Fig.2 Analysis Results for each Depth Span Ratio
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Fig.3 Analysis Results with and without
Suspension Cable
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