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On the Load Acts on Scaffolds Installed with a Pipe for
Placing Concrete by a Pump

by Yoshimasa KAWAJIRI*, Katsunori OGAWA* and Katsutoshi OHDO*

Abstract; In concrete placing by pump, occasionally, scaffolds are used as a structure to support
a concrete pipe. In such cases, the scaffolds bear the loads caused by vibration of the pump and
if strength of the scaffolds is insufficient for them, parts of the scaffold may break, and in the
extreme case the whole may collapse. There are reports that the ledger of frame-scaffold was
broken. To prevent these accidents, it is necessary to investigate such loads and to brace the
scaffolds so as to bear them.

Experiments were carried out to clear the loads acting on the frame-scaffold and to verify the

- strength of scaffold frame against them.

From the results of these experiments, it was shown that repeated loads acting on the scaffold
were considerable and they brought excessive stress on the ledger installed with the concrete
pipe. )

Following proposals are made as safety countermeasures:

(1) Concrete pipes shall not be attached to scaffolds. However, in unavoidable cases.

(2) Frames installed with a concrete pipe and their next frames in both sides shall be braced
for securing the columns against 2tonf in addition to live load per column, as well as the ledgers
against 2tonf per connection.

(3) To distribute the load, connections between scaffolds and a concrete pipe shall be provided
as many as possible and screw jacks of columns or suspending chains shall be properly adjusted.

Keywords; Concrete pump, Concrete placing, Frame scaffold, Concrete piping, Repeated load
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Fig. 1 Outline of concrete placing test.
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Table 1 Materials of frame-scaffold.
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Fig. 2 Concrete piping route.
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Fig. 3 Installations of concrete pipe.
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Arrangements of installations for concrete
pipe.
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vertical concrete pipe.
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Fig. 8 Outline of cycle load test for ledger of frame.
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HEE HES BT VY PPED BAE x/ME
BRME
(kgf) (kef) (kef)
T1 GIPQR BJKT I 148 Q 87l P —140
T2 APQ JKT Q 158 Q 95 P —194
T3 JQRS B S 102 Q 34| P —116
Boh & T4 NOV BL N 179 N 90| O —114
T5 NOP ABJST N 181 P 105 O . —111
T6 FMN EJKST F 58 P 29 O =59
T7 GHO BJTU 0 80 T 66| I —45
T8 FGO KM 0 61 0 45| G —~18
T9 EFIQ KMRTU I 16 D 5] N —~16
(ksf) (kef)
S1 MOP RSUV o) 1812 Q 2132 —
KIEEHE S S2 FGI KRSUV 1 649 E 651 —
S3 AHIPV KLS \Y% 741 A% 783 —
S4 PQV GLIKV v 450 e} 506 —
(kef) (kef)
o Fr— C1 FGI RSUV I 661 I 542 —
Bh C2 RV AEFGR N 1266 A% 1089 —
C3 IR ACSTU I 212 Q 488 —
C4 AC RS D 1996 D 2175 —
(kgf/cm?) (kgf/cm?) (xgf/cm?)
B1 E | ONP T™U 0 2036 o) 1504 —
T | FO KJ 0 1960 — V. —1693
B2 | PNO TUV P 959 — o) —710
M H T | OPN 1 TUV o) 1221 P 1202 —
B3 L |AC KLMPQ C 3437 — A 3287
T | ABCD PQL D 3484 D 3804 —
B4 I |NO Q N 1266 — N 1126
T |NO Q D 1996 M 1256 —
(kegf/cm?) | (kgf/cm?)
BEEREhH P1 FGHI KRSTU H 26.8 H 27.5 —
P2 AGIQ MRUV 1 14.3 I 14.1 —
P3 GHIOP R o) 7.2 0 6.5 —
(@) (G) (@)
EBInEE D1(X) | GINOP JKLMR N 3.4 N 1.8 N —~1.6
D2(X) | QP1 ST- D 2.2 D 1.2| 1 -1.3
D2(Y) (IPQR STUV Q 5.6 Q 24| Q -3.1
(&) (G) (&)
Bk g F1(X) | BCEFH RSTU F 6.4 B 33/ D —3.4
F1(Y) | CDEHA RSU R — T s N >5 >5
(cm) (cm) (cm)
E1 N BKT N 2.5 A% 1.8 O -3.1
REENL E2 NG KS N 2.9 F 2.4] Q ~5.1
E3 N ABJKR. N 1.6 \Y% 050 O —3.1
E4 NO KJLT N 0.8 H 0.8] O -0.9
() TP-Pfly, "B, "BME ROTAT7 ey MY, EREERELT, 7, ThE 8

1, ThEVEA MIERESENELLLDOEERT,



a2 ) — bRV THECBWTRBICERET 2 46E

DLEFBET L, BECERTIHESRA IR
KEFEZLAGRBEHFRTKRE N, /2, P-PER
Bk @) oW Ti, BIREERAERICLY
Wy, P, SEED TEEIH L WEAR,
BREEONF—VICE VI, HOHEE
OTHEAMTERETHE, 2RS0T HA
WL EICHEBENREWEWR S, —F, BHNE
B, BEOIALLEFNWIXFIN T WL E
HEIA R <, MR LN 6B ERSFOEDL
EHL BN KRES LD L) Th D, $1o,
BEE EOKFERED R &M LB ANERT —
FieonT, BELERELIEAL P-P fi%
L2hS, BRELRZERELN LI -T2, .

32 HWEMOBERR

AERTIE, FANESCETIERDERHS
P 572D Y F 2 — v DRSMEE BEIC, BREM
DN ELFEEREZIT-7LNT, EBFGMHGLE
ER#E R % Table 4 IZRT, VB LFEDPLR - F
RAEMEIZ, 2D F =— VRNDBKRE L &AME (£
B D OHlES C4 nEHIE) 23FICRELLLD
Th b,

FMEDHEY R LICH ) B nBEEORIKIL, HR
HIZEN ZLDENITH BH%, Hida, #DELE 200
~500 T Fig. 17 DIFRUTRT IS LB OEEL
FOICBAFIREL, H1TO, @), @, @%icay
PRELTREL, BREIGEDEDH ITHk
Lize %8, WA LBRUAORBICIZEZEAY
BEEIR) ok o7,

Fig. 17 13, MABOEL L2 K LEDBUEH—
BT, LHORBRIIEEIVRLEBOBRKESZ, TH
DEMIIF L FMER, FNEFNEATZDINTH
D, FLEREIENLOTHEEEAZIDTH S,
FIX2 512, #0ELEOEMII >N THEESER
L, 2t e bicmhBEnEirkeicBxl, &
IR ICE > 722 L b 5,

A WA L7z e &0k Y& L#iE, 1149~
10982 L K&K EHDWT w3, Zhid, kL7
BREFPIERBEET 2 BBICB VT, BHES
FOBEIIELDENRH L7280, FRHMIEOM
ST, U on TR LT £ T )& LRI
DELD&ER b LEHEEINS, £/, 40
DT—F b, HEEOEE, MAHENLLE, &Y
BLUOFEE L Y LoMBRRZIT LW, &1,
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Table 4 Summary of experimental conditions and

results for ledger.

RS I T 3 MERBRORMG L #HR
g | g |5 [ RUELEEES BETHEO
T | & |[cm| FiE | LRE | TRE FRVELEK
1A} 7] 2Hz 2 tf 0.2 tf 1571
21A 7] 2 2 0.2 3228
31A[T7 ]2 2 0.2 2964
4{A| 7] 05 2 0.2 5811
51A[7] 05 2 0.2 4907
6 |AIT| 2 2 0.2 1149
7T|A] 7] 05 2 0.2 4472
8|1A|[T71{05 2.3 0.5 4311
9|A| 7] 05 2.3 0.5 2432
1I0|A} 7] 05 2.3 0.5 5208
11{B{ 7105 2 0.2 8161
12| C|13]| 0.5 2 0.2 3347
13| C|13| 0.5 2 0.2 3074
14| C| 6| 05 2 0.2 10982

* R AkOERE, Fig. 928
** mhEniE, Fig. 10 » X

BEZER DB L7 DR Lk, 2> 2 ) — bRy
T ORI SEHHET 5 & 5~16 BRfIcH% T 3,
Fig. 18 {Z, WM OENR VB LIEER BT 5
K, BMELED RELOBOBZRO—FITH 225,
A DA & FRIOEIIITHRICE-TEBY,
CHIITAELTWEZ b b, 72, BVELE
BHRGD Bir b G2 O FEITHEIOBEAR & 12 X4
T3 2000 x 1076 DBHELTWBZ LHbh 5,
Uk, EEARECHET2ER2LBLNLTNESR
BEMADBEYVRLFTREE LTEHIEE, 7
DRSS 65 m3/h DA, 5~16 BRIOFERIC X
D DM DHERF T 5 2 L A L IR - 72,

4. % &

UEn#ER%E D L ICRBERIBOBE IO THRET
L, B2 bEDBEECOWTEET 3,

1) BEO%L X

BOLEHERENRED, HEEOBERKETIR
G5, E#HEE DIC 900 kef LIFEENTWE, BF
DRFTTIITLEE 2 L L72 450 kegf 2 HFAHEL
L, BWELE2EE L TEEOLEOERELREL
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Fig. 17  Relation between displacement of load -

and number of cycles in cycle load test.
BRUBLHERRCSUIMAATRHERYE
LBOBHOB (Table 4 DRBES 12)

T, SEIDOEMBKRMIZH 200 kgf DT, &

2 FBBEE vy, BESTRINBACE,
MEIMABADE>TEATEOIN L LTEEHT 5
BEPH B, Fo, ERAE PRI BRICIS
TEOLE2RT, »O20REANES, XEE S
BELVBCTICLHIVELRLNL, &8, X
BK3) T3, 227V — MTREOKEREZ L 20t
RIS HS 5728, B3 L EREICHE F 5 2
ERITHILPRELTW S,
2) HeoXi:
SREMEICH T 2 BMDBE L, HEIEORER
B2 E—mln, 7540 ECHh2, /2, B
Bz Dry ¥ N—X LHABADYE, HOVry Ta—
RAEZWRRIERY B LREDHFEXREN T, EBE
RLLEEDLICKELEE2LLTI8FEINT Y
5o IN&LY, M1 ALY DHFAZEENIT 1.9 tf
i3,

CHIZH L, RERICBIT2EIENEKIT 2.13
tHTHY, FAXRNEMI THbZ iz s, $72,

EREZ SR HRE RIIS-RR-93

S
Mk

= 2000 \ -

étooor T 3
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Fig. 18  Relation between strains of ledger and num-

ber of cycles.
BRMOELEYELEOBEROF
(Table 4 HOXERES 12)

EHEICEEN T LW AERERTER Y vy ¥
DFHARICLZIEH0E2EET 2L, HETH
ERDERNEHAEXFHERE LA L b %
Zoid, :

L2L, CORBRBEFNETHL2L, —BD
MEANDEOSFETH B L, RUKLREAT WL
5T ln, BELHE, EETLZ iz wEEb
NEW, BMYRLAETHEZ 25, FEHICL?
BEVRTFEZLNIDT, FHEFEREICH
BRI LA LDPDINELVETH S,

BEMNRE LTI, 2L OXRICHEIFET S
90, Yoy X BRBIZIFEHICHES L (HES
TS E D LRI, BRI Lo TR E BT
LB B,

3) O F -

EEDDNHICHNZD) BBHNDON F 2 —
LAY DIEEIL, HEEOBEREIC LT 1.6 tf
DETHB, Zhicst LERIL728KEIS 2.18 tf T
HEWo, 1 KOADERTIIWE T2 B210H



ary 7 Yy— bRy 7IER

o $72, WOEANABIZIIVHBENDY F = —

VIcHBEFERL, SLICKELRACLEIBLN
EHHDT, BMLIKBLTIE, +9%KEEE2AT
51920 F - OREEHBITLLEDIT, BE
HIE&EEZ £ T2k, 14 ) DBHEFED
RARSHEIC LB L) D) F 2~ DRV EAR
LT HIELENVERTH S,

4)  PLOBEM

BEM IR WM BB RS E R OBR A1, JIS
gEic L UL, 22N 5100 kgf/cm? LIERU 3600
kgf/cm? LI ETH 5, ZHics L, BMEHOMITIZ
o TELREDERAES, SFE LR ANEDEKR
fEi3, BIZE S B3 OB EEMNIC 5\ TH 3800 kgf/cm?
Thb, Thbb, BMEMCIBREZEZ 5B
VR LEAL WD LHRIZI NS,

DT ElT, ERZBICHEEMEEICERBEESR
sk, RO, MBEMOBEERER» LMW
LD TH b

AR E LTIE, MATOEEM~DIY T
BF L A S ) DIEEMEZRANISTHIE
BFEET, F07HI2iE, 20 Fz—rDETHEN
RRER LB L EET, BMEMOMEIKYERET
H5b,

PEeT L7z &5, RS Vv TwMAE
PXEFT LI LICIIRBEIORE L Z S DRED
HY, TENTHNOFETERFTAIEIEE LW,
RUEBZTEGEXFME LTHW EAIL, £h
FNOETRRLEBELETILENDH 5,

5, b Y I

EERSG R 7)) — MEREOZRHEEWL L
RHEBICEBIERATAMEEICO>WT, 72, B
OB OBEICOWT, FNFNERERZ2IT-
oo BEROSKHGLFMESZOEMRZ T2ICHEATS S
LMk Ao, BBICIEI L2 — FEXR
2, FRICEAE H AR B LEHRITELSER L, —5%
DEMICBR LRI PELTE Y, BEESHEIC
BRBBENDDH B EIHBA L,
CREMNEL LTI, ROIENEI LN,

1) BEPEREEME LAV EHRTE—DN
KThd, 7—2fFERTEZHWLFHER,
BYOBRESEFBELTEWERY 1}, 2

NICEAE 2R YT 6 HEL ERKZICEHD

BWIRBIERT 5 ME

— 65 —

PRLEWERAFTEEHAVS, RUEITES
PRHTIHARROEICEET 5,

2) ERAEEPR) T REREOmBEORMED
FHCIZAERCHBMED I, ICKE 1 ALY
2 tf, BUY) FHTE S ORI 1 AT ) 2 tf
BENERHEIFPLLLNELTERL, £
72iHEET B,

3) MEIFET S L) ITEIMFITEFr 2 % 5X<
2T 2L Hiz, FHHICHFHEN» D
319 Vry FR—ADFEHEARONF = —>
DR BAZFET 5,

250, ERICEBLTIE
4) RBUERTLIFESIERENICHHL T
L XKTA0T, RyTomBEESIIEL L

Vi, 72 2T UME 125A DERREE DBEAII,
hlEE 50 m3/hBELTET 5 LrdE
Ly,

5) IRENCIBERRWDLAL ED LW,
RIGREE ERT 5,

B, AMERICHAWRIYZ ) - FDRF T
(318 & 10 cm ) 2 FEEFICRRE L7c2®, EBRFFRE DY
w5 EWEIC, —BEERZELL2V7 -} %
XL CHEMBAT 2 HEL Lz, BEL L
WCRZ T WBALL, REMEMERTE L2 &
Wb b, A7 y7THRET—FICE5 L H5HEIT
PROREWEEZLNBIEDL, BoNfER
(BRI R 7 7 2BT 350R) 122w T EAEEED
FHHZEIITEDL W,

M2
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