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Study on a New Reinforcement Method of Temporary Scaffolds

by Yasumichi HINO* and Katsutoshi OHDO*

Abstract; Temporary scaffolds used at the construction sites are designed and erected with safety considerations
to prevent scaffold collapse due to the strong wind. Some kinds of countermeasures are carried out to prevent it.
For example, a lot of ties and the mesh-sheet are usually used. Ties are tools for connecting scaffolds to
buildings under construction and to resist the wind pressure acting on the scaffolds. Also, the mesh-sheet is a
tool for prevention of some kind of construction materials falling. It also can reduce the wind pressure because
its surface area is smaller than that of normal sheets. However, there are some cases some regions with the strong
wind in every year that required very large numbers of ties, which are calculated based on the wind-resistant
design. Therefore, it is necessary for such a construction site to create a new concept design or reinforcement
methods for the scaffolds that is based on detailed investigations to reduce the necessary amount of the ties.

The wind pressure acting on the scaffolds is estimated as the sum of its front side and the rear side. And also,
the wind pressure acting on the scaffolds attached to buildings under construction is larger than the only scaffold
model. The reason is mainly the increase of wind pressure acting on the rear side of scaffolds. This knowledge is
based on past investigations. Accordingly, this study tried to investigate the possibility of a new concept for
scaffold. This method is to control the wind pressure acting on the rear side of scaffolds, to cover the gaps
between the scaffolds and buildings under construction by using some sheets without mesh, not to add many ties,
not to change from normal sheets to the mesh-sheets. In other words, it is predictable that the wind pressure
acting on the rear side of the scaffolds would not affect if all the gaps are covered by some sheets without mesh.

In this study, wind tunnel tests by artificial wind and full scale tests by natural wind were carried out to
investigate the possibility of this reinforcement method based on such a concept.

The major findings obtained in this study can be summarized as follows.

1) Wind pressure acting on the rear side of scaffolds mostly reduced by the reinforcement method.

2) The total of the wind pressure is also reduced by covering all the gaps between the scaffolds and buildings
under construction.

3) This method can also be used for the scaffolds attached to buildings under construction which has some holes
in exterior walls, if the holes area is less than 25% of the exterior walls

4) This result was verified by not only the wind tunnel tests, but also by full scale tests by using actual scaffolds.
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Fig.2 Mean wind speed and turbulence intensity profile.

q(+)iijy R OIETEANAEH $ 2 J8ET) O ¥ 3 E

I
(Fig4zlEo L)
q(-)ij - /RO M
(Fig4zlon L)
(i)« GRERIC BT 5 FHAE O FE

DE Iz, BIGEIER T2 8L OHI s
REMETHETOETH L, B, FERTHEON
T2 RGAER A RUE ) X, B2 g 75
72, TRICIERITCALZAT o720 2 BLUZDOWES
Tld, TOERILE %, TNENRIE (Cpuyy)  IETH

YEM§ % LT O 3918

JE (Cp(+)i) « W (Cp(-)ij) LR EET 5, 4. WL 1 BB E AN
Coiny =CoHisy—Cor(ipy (1) Fig.312 . &8 fli o h 5 % AU EBr - L0 dgat L7
q(+),. . WRERT, BBINLOET VI, WTFNRbIEEC

C,(+),) =—2 o BOBOECENIC RS RELLLOTH S, ¥
q: 22O, AT TN (10%0 model) D 1% 112

3) BUAREN #E@# L), o€ 7 (10%SC
model. I0%BC model, 10%UC model, B L TI0%AC
model) DFEF % HEHZ I ->T, WH O % LR L7

ZZT, bDOTHY ., MHITTRLZEM (y=x) LICOAT

Cpij) (L) BIT BRI RE S (LT, B oy hshzb & M3 LREN £ L2 ER

JFEARE, F72038E) THDTHD,
Cp(+)ij) - RS OIE TN AR $ 2 JAUT ) % 12 Jal s ¥ I (Fig.3WTOTAL) Ol O BfRIZDO W T
ARTHLE, T=INWREIEEDVTWVWELD D, Ji

Q(_)(i, N
€,y = :

z

THRITCALL 725 0 (LUF, 1EHF)
Col-)iijy - BB OBEMNAEH T2 0T 2 FHRE RN T T ADMEO I e % BEY O J i~ L
HcmRTALL72b 0 (LT, S HE) BT HIMO NP T254E) Tld, BBLZIEERE
FIEZEL WD, HEWVIINIWEEI E R ->T05

q- L RS TAENC BT 2 PR



PEEL T ZE TR BT ZE#k1S  NIIS-SRR-NO.31

(2005)

j Unsafety zone ... Reinforced models > 10%model 2 '
]Safety zone -+ 10%model > Reinforced models
2 d ' ¥ ' y ' ° N
i =
.. : : : g 4l
: ; o ©| &
il iR e 4 3.
: S FRONT
B .| LA
i 0 g -2 -1 o 1 2
0 AY.05 Oo o 10% (open model)
I 5% s ] 4 .
og | G
[o) : o o i §
% Pl 3 i
Ik o 1%, L . 7.
Sl S
| S 3. A
| TOTAL =
22 ' B L : _ REAR
_2 -I 0 I 2 '2_3 .; ;} 1

10% (open model)

10% (open model)

Fig.3 O model and other model relation on wind pressure acting on each points of scaffolds.
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Fig.4 Cp(-); distributions on different reinforcement model experiments.
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Fig.9 Results of full scale model tests.
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