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Study on Structural Characteristics of Wooden Vierendeel Truss with cable
-On Hybrid Effect with Adding Cables-
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Abstract:In the previous paper, the authors proposed the Vierendeel truss, which is constructed in the shape of a grid shape
with a notched joint, and investigated the effect of the rotational stiffness of the joint on the whole structure, and the basic
mechanical properties of the Vierendeel truss and the hybrid structure with cable by comparing full-scale tests and numerical
analysis. However, the stress state of the hybrid structure with cable added to the Vierendeel truss has not been grasped with

the change of the member cross section. In this paper, a numerical analysis is conducted to quantitatively understand the

influence of the change in the member cross-section of wood and cable on the structure.
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Fig.2 Analysis Model
Table 1 Material Specification / Structure Data

= Material Data : E=7,000N/mm? (Cedar)
: E=1.37x10°N/mm? (Cable)

= Member Cross Section :90x90 (Cedar)

= Boundary Condition : Pin - Roller

= Loading Conditions : P=1kN or 2kN(Beam Ends:0.5kN or 1kN)

= Rotational Rigidity of Joint : koy=55.26 kN m/rad

= Joints(Wood-Cable) :kx=0N/mm? kz=3.65x10*N/mm?

= Model : Vierendeel Truss or Hybrid Structure

= Cable Diameter 1 ¢=1,3,6,9,12,15,18,21,24

= Lattice Shape : D-0=455-455,455-910,910-455,910-910

~24), k&M (455mm, 910mm), ¥\ (455mm,
910mm) & L7z, ZRBARMFITIE, PV 455mm, 44+
MFE455mmD &7 )L % [455-455] L £ L, Z Do
BEtET b ZUCHE L =KL L 5.

3. BIERITERDOER

A|TIE, "7V FMEEDORERE, 74—
TANNTA(r—TNVEL) OFRTHRTZET, &
WAk L TEREITH. 22T, 74—V T 4L ET
ADHRIOITE— A b, #l7), L% Mo, No, S0
L, =7Vl e1 DFET VO ENE TS

1 HREET - Be(Ain) « @25 2 0 ARBER - 28 - 8% 3 FRHET - A - At

67



SHMIEE BAKRFEIFE

1. F—TJIRIZK BB

r—T N LM RE OB — A 2 b, A
JEROW ), r—T Y, R R ER AL D
Bf% % LN Fig 3(a) ~ (d) ITRT.

Fig.3(a) X0, r—7 1O X v, 34 £ —
AV REIRELBHOLTCWD., £ —TNEN$ 15
PLETIE, M/Mo=0.01 ~0.15 &72 0, KRR K&
WIEE, IRIIRELSRoTWSH. —J,Fig. 3(b),
() &v, Fr—7VRBOWEMZHEY, kgt r—7
VORI L, TR LT D 2 L DR
ENT-. T, —T LV OWERBEOHEANI L, %
MICH MR L, BRI A il SR~ & 251k
Lzl t&E2zbN5. Fig.3(d kv, HRE08H
BEEMIL, #HFE—2X 2 RIS, 77— AED
WM kv, BT 252 &rmERsnr.

3-2. BFMRICK HHLE

Fig.3(a) XV, 455-91012b~910-4550D 578, /77—
TNEEDZAITEE S #F ' — A v b DAKERh B2 K
XWI EAMERESNT. I, RovuvnolEnd
=7 r7REme, ek, N7
Uy RHRE@RERD ETF 2R B REL holzlz
HEBEZLND.

K — AN A Fig. 4 R, 7235, W)
S, PRI ETEM KO — T VO %
A OAFHECTHRTZ L TROZ. r—T7 8 3
PLETE, #7HEERZEDRENT 5138, Tk
MO EMEN/NEL 0D T BRI L.

T NREOHERKEORENOIMCLY, T
Mo A8\ L, =T VEN I DN T
U REHESER SN

r—T VB G 18DETILDOMIFE— A My D
WA Fig.b |2, RMME)N0MOLE%E Fig.6 (IR
B, MDA EIRD LoD, BAED O
WAERT. Fig.5 KV, HFRRAKREWIZLE, 2R
JETHINT B — A v FARRIZR D Z & DR STz,
F72, Fig.6 X0, BFRIRA/NS <D 2ORENRKR
EWXE, b7 R & R O R OEN I ENE T
DI EPHERINT. 2L, T AEHO LR —
TIVOAENRE N, 7 —T Vil & F 6 il )
ELT, MEHAGET LD THLEEZLND.
L7eR o T, BREHFOM TR & R VWOREE, %
MDA T RNRITEES D 2 LIRS T,
5. F&®

AT, KNE7 44—V T 41—V b T 2AOETIR
AU T2 —7 N DA W OZAV AR G- 2 D 5

68

FiiEES TiRE

Upper Chord
Lower Chord

—@— :455-455 == 455-910 =—k—:910-455 =—3=:910-910

—O—:455-455 =3—:455-910 =—d—:910-455 =k—:910-910

: j— Upper Chord N,No

0.7

1.8
-

s 04 210

=03 Z0.8
02 0.6
0.1

0.4

25 0 5 10 15 i 0
¢(mm)
(b)Axial Force of the Chord

0 5 10 15
@(mm)

(a) Bending Moment at the Center
of the Chord

| —@— 455-455 =M= :455-910 =—k—:910-455 =—=:910-910 |

2.5 0.7
0.6
03 8,80
1.5
ZC £ 0.4
Z 2=}
1.0 N,No 0.3
0.2
0.5
0.1
0 0
0 5 10 15 20 25 0 5 10 15 20 25
¢(mm) @(mm)

(c) Cable Axial Force (d) Median Point Vertical Displacement

Fig.3 Relationships of between Cable Diameter
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Fig.5 Comparison of Bending Moment Distribution
of Cable Diameter ¢18 Model
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Fig.6 Comparison of Strut Axial Force Distribution
of Cable Diameter @18 Model
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