FEB. 1984 RIIS-RR-32-2

UDC 69.057. 6, 624. 042.4
533. 6. 011, 517. 946,
518.12

PE 3% K 4 WF 7 P W 78 Wk S

RESEARCH REPORT OF
THE RESEARCH INSTITUTE OF INDUSTRIAL SAFETY

RR-32-2

BRIEHEGORE>— L, BE S 2V IER
+ 5 BT To ZRTCHAERNT (B—H)

57 BE ER T LTI
MINISTRY OF LABOUR
THE RESEARCH INSTITUTE OF INDUSTRIAL SAFETY



B TEEEBOEEY — b, BFEAXAIC/EET S
BEFCO T O IRTTIIE BT (E—)

A F B

A three dimensional computational analysis of the
wind loads on canvas or panel covered over the
scaffold structure around a tall building

by Kinichi KINOSHITA*

For the purpose of the prevention of accidents caused by falling articles from a tall building
under construction and others, canvases or panels are put up over a wide range on the outside
of scaffold structures which built around the building. In these circumstances there have often
happend fall-down accidents of the scaffolds by a strong wind.

- In this paper, six geometries of scaffold structures that are shown in Figure-1 were taken
as models, and a numerical analysis has been conducted to predict wind loads on the canvases
or panels in strong wind.

The MAC method was employed to solve a set of governing equations for the three di-
mensional imcompressible turbulent flow, and the turbulent quantities were treated with a
two-equation model. A characteristic point in this computational treatment is that air flow
process and wind pressure are carefully considered in the narrow space between the outer wall
of a building and the canvas on the scaffold.

From the results of computations, contour maps of coefficient of wind load on the canvas
or panel are obtained for the model structures, and they are shown in Figures-18, 19, 21, 22,
24 and 25.

The maps show that strong negative pressure arises in the space between the front side
canvas to the wind and the outer wall of the building and locally at the neibourhood of front
corners of scaffold.

Numerical solutions are compared with experimental observations in a wind tunnel (Case 2)
and on full-scale scaffoldings in natural strong wind environment (Case 6).

The results show that both computational and experimental values of the coefficient of wind
load are nearly the same, and the author concludes that the computational method described

in this paper will be useful for practical applications.

* LoKkEgpse Civil Engineeing and Construction Research Division
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Table -1 List of the dimensions of computational area and grid number

EETVOHBEFERBOAX I LBFRO—ESE

Case 1 Case 2 Cose 3 Case 4 Case 5 Case 6
AO 5.63 5. 63 5. 63 5. 63 6.22 3.10
AB —3.31 —4.19 —3.31 —3.31 —4, 89 —1.80
AC 3.31 4.19 3.31 3.31 4. 89 1. 80
AD 5. 22 5.22 5.22 5.22 5.22 3.14
OE 9. 57 10.16 9.57 11.43 11. 53 6. 00

Grid number
XXYXZ 40x22x18 | 40x27x18 | 40X22x18 | 45x22x18 | 40x31x18 | 35x22x 18
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A threedimensional computational analysis of the wind loads on canvas or
panel covercd over the scaffold structure around tall building.
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A numerical analysis has been conducted to predict wind loads on the canvases
or panels which are put up over a wide range on the outside of scaffold structu-
res. In this paper; six geometries of scaffold structures were taken as models,
and the MAC method was employed to solve a set of governing equations for the
3-D imcompressible turbulent flows. The results show that both computational
and experimental values of the coefficient of wind load are nearly the same.
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