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Reactive force of ties-to-wall with horizontal load

by Y. MORI*
K. Ogawa*

It is difficult to calculate theoretically the reactive force of ties-to-wall with horizontal load because
“scaffold is the structure which has some ‘“play” in coupling point and is not stattically determinate.
‘Thus, experiments using commercial scaffolds were carried out to measure the reactive force of
ties-to-wall when it is 'applied with horizontal load under following conditions:
1) The widths of scaffolds tested were 600,900 and 1200mm.
2? Iﬁ same experiments horizontal load is applied to the point of scaffold upper than the top tie-to-wall
’ and in others to the point between the top tie-to-wall and the next to the top one. Furthermore
installing the ties-ro-wall are carried out at five kinds of vertical distance. '
The results may be summarized as follows.
When horizontal load is applied to the point of scaffold upper than the top tie-to-wall,
1) the longer the vertical distance between the neighbouring ties-to-wall, the smaller reactive force both
of the top tie-to-wall and the next to the top one is measured smaller.
2) as the horizontal load is applied to higher position of scaffold, reactive force of each tie-to-wall is
measured bigger.
3) reactive force is bigger in the top tie-to-wall than the next to the top one.
4) reactive force of the ties-to-wall which are other than the top and the next is small.
Empirical formulae for the reactive force of the top tie-to-wall and the next one are shown by equations
(4.3) (4.7) and (4.14) ~ (4.17)
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Table 4.2 Values of Ry/P and Rp/P in the case
that horizontal load is applied to the
point of scaffold upper than the top
tie-to-wall )
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R4/ PniE Re/Poif
2o | A¥ R oEHE R o iEE
& | WME
A B C A B C
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I 1.376 | 1.427 | 1.388 | 0.249 | 0.333 | 0.317
II II |1.810(1.899 |1.824|0.604 |0.764 | 0.691
m |2.255|2.31 |2.2610.957 |1.117 | 1,085
I 1.344 | 1.389 | 1.300| 0.255 | 0.418 | 0.233
m II |1.670{1.770 | 1.661 | 0.532 | 0.804 | 0.494
M |1.988|2.145]|1.947|0.801 | 1.196 | 0 694
I 1.290 | 1.351{1.297 | 0.316 | 0.413 | 0.282
\' M |1.613(1.653(1.612|0.623|0.810]0.58
M |1.932]1.938|1.952|0.947 | 1.119 | 0,891
I 1.216 | 1.245 | 1.234 | 0.077 | 0.088 | 0.036
v I [1.460(1.526 | 1.466 | 0.139 | 0.047 | 0.023
M |1.689|1.640|1.690 |0.102|0.140 | 0 044
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Table4.3 Values of Ry/P and Rg/P in the case
that horizontal load is applied to the
point of scaffold between the top tie-
to-wall and the next to the top one -
BEMLE2EMAOE L X HOEEHHS
K EHELEALEBENRY/PRY
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R4/P Dl RB/P NHE |}
BEOL & | KFEME E % o # 8 |
A cC | A c
11 v [0.439 0.569
| vV |0.618]0.668 | 0.369 | 0.341
m v 0.303 0.694 '
v |0.713 0.278
v vV |0.454|0.504 | 0.554 | 0.504
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Table 4.4 Most"psobable value and theoretical
value of Ry/P and Rp/P

R4/PRURp/P D BHAl & 1B341E

Ra/P Rs/P

lgo | AF [smick | B B # |xmicr| 2B W

k& WE | DREE | wsp | ap | DBMHEE | Bp | Eke

-

| 1.615 | 2.132 | 2.436 0.335 | 1.132| 1.320
I I 2.186 | 3.132 | 3.704 0.598 | 2.132| 3.428
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Table4.5 Carrectional value of Ry/P and Rp/P

R4/P g URs/POEIESE
m | 2.780 |4.132 | 4.972 | 0.939 | 3.132| 5.036
BOR XN | KEHED Ra/P Rs/P
I | 1.428 | 1.566 | 1.718 | 0.348 | 0.566| 0.910 RERA | ERAE | BERH | SEE | BERS | BER
M| I | 1.848 | 2.066 | 2.352 | 0.707 | 1.066| 1.714 L . L6l . 0,335
M| 2.270 | 256 | 2.986 | 1.077 | 1.566| 2.517 . I R ) 0508
NV | 0.473 | 0.566 | 0.472 | +0.529 |{+0.434|+0.648 .
m 1 2.780 1 0.939
I | 1.33 |1.377 | 1.480 | 0.325°| 0.377] 0.612
f m | 1.675 | 1711 | 1.903 | 0.604 | 0.711| 1.153 ! 1 1.428 1 0.348
Pm | m| 2.014 | 2064|232 | 090 1.044| 1.694 1 1 N IRl B 0.707
I | w | o0.666 |0.711 | 0.639 | +0.344 |+0.289|+0.454 m 1 2.210 ! L.om
V | 0.305 | 0.377 | 0.274 | +0.705 |-+0.623|+0.860 v 1 0.473 1 +0.529
I, | 1| 1309 |1.283|1.35 | 0.333| 0.283] 0.425 I 0.9994 | 1.362 .| 0.9909 | 0.322
a II | 1.615 | 1.533 | 1.667 | 0.642 | 0.533| 0.801 I 0.9991 | 1.674 | 0.9909 | 0.599
' CI | 1.894 |.1.783 | 1.979 | 0.943 | 0.783| 1.176 m I 0.9989 f 2.012 | 0.9908 0.902
N | 0.727 | 0.783 | 0.731 | +0.257 |+0.217|+0.321 v 1.0014 | 0.667 | 0.9912 | +0.345
V | 0.447 | 0.533 | 0.442 | +0.569 |+0.467|+0.650 v 1.0033 | 0.306 | 0.9934 | +0.707
1| 1.243 | 1.142 | 1.217 I | 1.003 | 1.314 | 1.0700 | 0.356
I | 1.433 | 1.267 | 1.408 it 1.0056 | 1.624 | 1.0701 | 0.687
N | 1.640 | 1.392 | 1.599 v m 1.0068 | 1.907 | 1.0701 | 1.009
v 0.9951 | 0.724 | 1.0677 | +0.274
HBL. Re/P i3 (+) HELUMAT (=) OETH5. V 0.9855 | 0.440 | 1.0592 | +0.603
I | 1.0333 | 1.284
\ i} 1.0565 | 1.514
il 1.0754 | 1.764
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Table 4.6 Values of « in equation (4.1)
% (4.1) KBY 3 a0l

Bk X a
I 0.56
I 0.80
m 0.96
v 1.16
A 1.95
2.0’-
1.5k
1.0+
e |
3
0.5¢
0 . L L 1 L 1 1 1
01 2 3 4 5 6 7 8

Fig.4.12 Relation of @ and n
a &n DEER

RA={ 1+(0.2n+0.38)%}P --------- (4.3)

B, FEo (4.3) RIF5XELUEOHAICHEA
TEBRTHHNT, EMBOERE A\ CLARS
BRCBLERHLCAL L, 4XARVIXANE
&% MJ)ﬁTiw:&#bﬁotﬁ,ziﬁ@%%
X ) DIEEDBET, BERRICL - TROL
UL benwZ dic» 7z, :

Rm={14%016n+03)%}P --------- (4.4)
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mENnd,

Re __ph ... |
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Table 4.7 Values of 8 in equation (4.5)
& (4.5) IoBiT 3 BNE

BOLE B
I 0.29
11 0.67
m 0.86
v 1.29

LB, BN_FEL VRHLLNERTable 4,712,

FDRER B NEY RIER THRAIz aNE & FHRIC, n 1B

HRLTEY, Fig.d. 14icn & fOBERERT LS, WE

B LLICERBERICH ), XX TEDLENS,
£=0.33n-0.02---- ; »+(4.6)

i doT, BLEMOBEOL ENRIIReIZR (4.5)

(4.6) LD RRUcE-TRHLNB,

Rs=—(0.33n —_o.oz)%P------!--(4.7)
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LizigA, ERE: LEHmTHEICL S L Ra/P,Re/
PigkRick-TEHLEINS,
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a— {1 7= (4.8)

Re _a @—a®)| .
'T_Q,{1+$ IE } (4.9)
Y, EIFTAKICLBBE TS XEALULDEE, 11D
—ELEZ TRV, (4.8) RV (4.9) R LHLLD
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EThENT, 2HENERTHRE LB TRTEDLT
ZEIZT B,

FEfkica/0& Re/PEDBFRLITMTRDb T Z LICL
&5z, Table4.8ic/R& 5% L 72 R4a/P+Re/P=
1THoZ&EET 5L, Ra/PRURE/PICHETS

KRDBLNT,
a'=0.52 O fFIC BT,
Ra _ 1 102,
—Ff—l 1.2 (4.10)
Rs _.,a ...
-5 =123 (4.11)
a>0.50 DEHICBWTIE
Ra o0 oo, :
‘—P'——O.S 0.82 (4.12)
22 .82 +0.20(4.13)
ST, MEMNESLENKTIRa, 2 BILNEE

D ENORIIRBIE, KR L-TRDLENSB,

B B

7% ] &
Table4.8 Values of R;/P+Rp/P
R4/P+Rp/Poi{#
N mREs
BED & | KEME
A C
II 1\ 1.004 | 1.001
I Vi 0.987 | 1.009
v v 0.997
v I\ 0.991
Vi v 1.008 | 1.008
E ¥) 1.001
a=<0.50cBnT
Ra=(1 —1.2%)13 --------- (4.14)
a
Rp=1.2 P (4.15)
a>0.50 a8V
R4a=(0.8—0. 8 )P --------- (4.16)
RB=(&2+0330P --------- (4.17)
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Fig.4.16 Relation of experemental values and the results of empirical formula in the case that horiz-
ontal load is applied to the point of scaffold upper than the top-to-wall
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OREFLEIRNVEADVEL L, L, BHEEIE
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(4) EEMEOSLENRIIRARUVE 2 BALNEED
T ENRARBIZR (4.3), R (4.7) RUR (4.14)
~(4.17) Ic&>TkdDbn 3,

ﬁgﬁﬁttfkmi7&*§%#m%kf%§
2 k> TKDH72 Rak Re% Table 4.9, 4.10i27R7,
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Table 4.9 Reactiue force of tie-to-wall in the case that wind pressure is applied to the part of

scaffold upper than the next to top tie

FIEMBOAESLY LFORBHBS CRENHFERALABEOES L EORNI(R4), (Rp)ke

BOLENRERMR | gEfrEon Xt | Bo X A == i) kg /'m?
B #| 2oty | LHORGORE | KANER | 5 10 15 20 25 30
. Ra 61 | 122 183 244 305 366 |
. Rz 32 64 95 127" | 159 191 |
. Ra 110 219 329 438 548 657
Rz 77 34 51 69 86 103 |
. Ra 92 183 275 366 458 549 ‘
. 3 Rz 48 95 143 191 239 286 ’ii
) Ra 164 329 | 493 | 657 822 986 |
Rs 26 51 77 103 129 154 |
. Ra 122 244 366 | 488 | 610 733
. Rs 64 127 191 255 318 382 |
) Ra 219 438 657 876 | 1095 | 1315
Rs 34 69 103 137 171 206
. R4 72 145 217 289 362 434
. ” Rs 50 100 150 | 201 251 301 4
. Ra 118 236 | 354 | 472 590 707
Rz 35 71 106 141 176 212 j
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|BOREOBEME | Rigfrson L) |EouED B E H  ke/w
B | 2o | LHORGOBEE | ROOER| s 10 15 20 25 30
L
Ra 108 | 217 | 325 434 | 542 | 651
1 Rs 75 150 226 301 376 451
3 Ra 177 | 354 | 531 707 | 884 | 1061
2 Rs 53 | 106 | 159 212 | 265 | 318
3 Ra 145 | 289 | 434 579 | 723 | 868
! Rz 100 | 201 | 301 401 | 501 | 602
4 , Ra 236 | 472 | 707 943 | 1179 | 1415
Rs 71 | 141 | 212 282 | 353 | 424
Ra 84 168 | 252 336 420 504
! Rs 68 | 137 | 205 274 | 342 | 411
2 ) Ra 128 | 256 | 385 513 | 641 | 769
Rz 54 | 107 | 161 214 | 268 | 321
. Ra 126 | 252 | 378 504 | 631 | 757
, Rs 103 | 205 | 308 411 | 514 | 616
4 3 ) Ra 192 385 577 769 962 | 1154
Rz 80 | 161 | 241 321 | 402 | 482
. R4 168 | 336 | 504 673 | 841 | 1009
s Rs 137 | 274 | 411 548 | 685 | 822
) Ra 256 | 513 | 769 | 1026 | 1282 | 1539
; Rs 107 | 214 | 321 428 | 536 | 643
Ra 9% | 192 | 288 | 384 | 480 | 576
) ’ ! Rz 87 174 260 347 434 521
Ra 139 | 279 | 418 557 | 696 | 836
2 Rz 72 | 144 | 216 287 | 359 | 431
Ra 144 | 288 | 432 576 | 720 | 864
1 Rs 130 | 260 | 391 521 | 651 | 781
° 3 Ra 209 | 418 | 627 836 | 1045 | 1254
2 Rs 108 | 216 | 323 431 | 539 | 647
R4 192 | 384 | 576 768 | 960 | 1152
! Rs 174 | 347 | 521 694 | 868 | 1042
; 4 ) Ra 279 | 557 | 836 | 1114 | 1393 | 1671
Rz 144 | 287 | 431 575 | 718 | 862

B R

S
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Table 4.10 Reactive force of tie-to-wall in the case that wind pressure is applied to the part of
scaffold upper than the position which is the distance twice as long as the height of one
frane below the top tie

BREMEOLENTH2EBLY LHORERA CAEANNER L-BEDREOREDETN(R), (R

o XOREBME | pareon L) | BokED B E A kg, m?
B | Aooog | EHORBOEE | KANER | 5 10 15 20 25 30
" Ra 61 122 | 183 | 244 305 | 366
1 Rs 32 64 95 | 127 159 | 191
2 Ra 110 | 219 | 329 | 438 548 | 657
2 Rs 17 34 51 69 8 | 103
Ra 92 +| 183 | 275 | 366 458 | 549
1 Rs 48 95 | 143 | 191 239 | 286
2 3 Ra 164 29 | 493 | 657 822 | 986
2 Rs - 26 51 77 | 103 129 | 154
Re | 122 | 244 | 366 | 488 610 | 733
1 Rs 64 | 127 | 191 | 255 318 | 382
4 Ra 219 | 438 | 657 | 876 | 1095 | 1315
2 Ra 34 69 | 103 | 137 171 | 206
Ra | 72 | 145 | 217 | 289 362 | 434
1 Rs 20 39 59 78 98 | 117
2 R4 118 | 236 | 354 | 472 590 | 707
2 Rs 5 9 14 19 23 28 |
Ra 108 | 217 | 325 | 43¢ | 542 | 651 |
1 Rs 29 59 88 117 146 176 |
3 3 Ra 177 | 354 | 531 | 707 884 | 1061 |
2 Rs 7 14 21 28 35 42 |
Ra 145 | 289 | 43¢ | 579 | 723 SW
) 1 Rs 39 78 | 117 | 156 195 | 234 )
. Ra 236 | 472 | 707 | 943 | 1179 | 1415
Rz 9 19 28 38 47 56 1
. Ra 78 | 156 | 23¢ | 312 390 | 468 |
. Rs 13 27 40 54 67 80 i
) Ra 122 | 244 | 366 | 488 610 | 733 |
Rs ~2 -3 ~5 -6 | — 8| —914
. Ru 117 | 234 | 351 | 468 | 585 | 702
. 5 Rs 20 40 60 80 100 | 120 §
) Ra 183 | 366 | 549 | 733 916 | 1099
Rs —2 -5 -7 | -9 | -11
. Ra 156 | 312 | 468 | 624 780
. Rs 27 54 80 | 107 234
. Ra 244 | 488 | 733 | 977 | 1221
Rz ~3 —6 -9 |—12 | —15
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BOLENXEMR | Bae-on Xk | BORED B E 0N kg m?
B M| RooH | LAORBORE | KOOEE | s 10 | 15 | 20 | 25 | 30
R4 81 163 244 325 407 488
1 Rs 10 19 29 39 49 58
2 Ra 125 249 374 498 623 748
2 Re =5 —11 —16 —21 —26 —32
Ra 122 244 366 488 610 732
1 Rs 15 29 44 58 73 87
S 3 R4 187 374 561 748 935 1121
2 Rs —8 16 —24 —32 -39 —47
Ra 163 325 488 651 813 976
» ! Rs 19 39 58 78 97 | 116
T4 Ra 249 498 748 997 1246 1495
2 Re —11 —21 —32 —42 —53 —63

1)
2)

3)
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