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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.
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Fig. 1 Qutline of concrete placing test.
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Materials of frame-scaffold.
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Fig. 2 Concrete piping route.
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Arrangements of installations for concrete
pipe.
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vertical concrete pipe.
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T7 GHO BJTU 0 80 T 66| 1 —45
T8 FGO KM 0 61 0 45| G —~18
T9 EFIQ KMRTU I 16 D 5/ N —~16
(kef) (kef)
S1 MOP RSUV o) 1812 Q 2132 —
THEIERE S2 FGI KRSUV 1 649 E 651 —
S3 AHIPV KLS \Y 741 2% 783 —
84 PQV GUKV \Y 450 0 506 —
(kef) (kef)
N Fr— C1 FGI RSUV I 661 I 542 —
Bh C2 RV AEFGR N 1266 A% 1089 —
C3 IR ACSTU I 212 Q 488 —
Cc4 AC RS D 1996 D 2175 —
(kgf/cm?) (kgf/cm?) (xgf/cm?)
B1 Ek | ONP TU 0 2036 o) 1504 —
T |FO KJI 0 1960 — vV —1693
B2 L | PNO TUV P 959 — o) —710
M H T | OPN ] TUV o) 1221 P 1292 —
B3 L |AC KLMPQ C 3437 — A —3287
T | ABCD PQL D 3484 D 3804 —
B4 L | NO Q N 1266 — N -—1126
T | NO Q D 1996 M 1256 —
(kgf/cm?) (kgf/cm?)
[ ] P1 FGHI KRSTU H 26.8 H 27.5 —
P2 AGIQ MRUV I 14.3 I 14.1 —
P3 GHIOP R 0 7.2 o) 6.5 —
(&) (@) (@)
RN Di1(X) | GINOP JKLMR N 3.4 N 1.8 N —1.6
D2(X) | QPI ST D 2.2 D 1.2] I -1.3
D2(Y) (IPQR STUV Q 5.6 Q 24| Q -3.1
(G) (&) (@)
S hnEE F1(X) | BCEFH RSTU F 6.4 B 33 D —3.4
F1(Y) | CDEHA RSU 2 G — U F s — >5 >5
(cm) (cm) (cm)
E1 N BKT N 2.5 v 1.8 O -3.1
RHEN E2 NG KS N 2.9 F 2.4] Q ~5.1
E3 N ABJKR N 1.6 \Y% 05| O -3.1
E4 NO KJILT N 0.8 H 0.8 O -0.9
(%) TP-Pfy, "Xy, "BME; WOTA 77Ny M, ERESEFELT, I72, TRKEWE

A1, ThE VA MIERLESEHELLODERT,
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PLER ST UL, BEBICIERT ARERRII
KEHICHASEEFMTREN, 72, P-PER
Bk B IOV TE, HIREERAERICLY
B, 20, BEEOTEE IR LLBAR,
BREPONFz— VIR E VIO M, POREE
OTEEAMTERT BB, RERTTHKA
ELE EICHBIREWEWZ DS, —F, BHNE
i, BBONLL LN BWAERIN T AL &
A =, MRDT L hh bR M DB
EPRCEAICEBNIKES LS L) ThB, £,
BKE EOKRFEEDRT 25 L BADERT —
2izonT, EBEPERLLGAL P-P i% &
L=, BRLERELN -T2, .

32 HEHOBRERR

REBRTIE, EAFESCHETIEROERESAES
Pzl o722 ) F 2 — ORMEZ B EIZ, BEEM~
DENVELMEERZIT-H 0T, EREMHLE
Exfs % Table 4 IRT, IR LMEDOLER - T
RATEEIL, 2D Fz—VIRNDBKIELHME (E
BDOHES C4 nERE) 2FICRELLZLD
Thb,

FEOK R LITtE) BB BRI, #R
ik D Z2LDENITH B, B, #0E L% 200
~500 C Fig. 17 OFFRUT/R I L7z 0EER
AORBESFREL, BT, O, @, @Bz
PHRELTREL, BREICINNEOG® D HITHNT
L7z %8, M LBRUA0BRRICIZIZLAY
BERRI TON LTz,

Fig. 17 13, MASEOEM L2 E LEDBREN—
BT, EFORBRIIERYVELEBEORKESZ, ThH
DEMIIF L FMEE, ZNEFNHEAIZLNTH
Y, FREREBINLOPHELZFEAILZIDNOTH S,
B2 503, 0B LBEOEMCONTHEEIER
L, #hi it dicmhBEnEisrmricEikl, &
BRI ICE > 722 b B,

MR L7 S D8R YR LIS, 1149~
10982 ¥ K ELIEHDWT W3, i, kL7
BEEFPIERBHEET 2 BBITB T, FHELH
SOBEIZIELDED D L2, FRMiEoM#
TIeS, DWW TIIBREALHENE TOR YR LEEK
DIXLHERD L LREEESINS, T/, 40
DTF— 25T, HREOREE, MHEOAE, &Y
RLOEEE L Y EOMEIRRZ T LW, &5,

—- 63 —

Table 4 Summary of experimental conditions and

resuits for ledger.

BRI T 5 MERBRORGFCRER
g |4 | X[ ArELERR | mo
Z | & |cm| Rk | LBRME | TRE [BIELEK
1|A| 7| 2Hz 2 tf 0.2 tf 1571
21A1 7] 2 2 0.2 3228
31A[T7] 2 2 0.2 2964
4|A|7]05 2 02 5811
5|A| 7] 05 2 0.2 4907
6 |AIT| 2 2 0.2 1149
71A1 7105 2 0.2 4472
8|1A[( 7105 2.3 0.5 4311
9(A| 7] 05 2.3 0.5 2432
10| A} 7] 05 2.3 0.5 5208
11{B! 705 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

* KoL, Fig 9 2R
OomARNAE, Fig 10 D X

MR LY R LEEE, 207 —bKRy
TomHEBE»LEET S & 5~16 BRSNS T 5,
Fig. 18 (%, WM DENE N R LIEFEICBIT 5K
KE, BIMELIED ELDOBOBZRO—FITH 3%,
i L & TRIDEIITHRICE->TED, i
CHUFPSELTWA I Ebbh b, 272, BVBELE
BB Bir b G2 O FEITHEIOBR A ICHE NS
$5 2000 x 1078 DESELTWBI EDbh 5,
Lk, EEARECHET2ER>LBLNFEY
BEM~OBIELFRE LTEZRER, K7
DU HED 65 m® /h DA, 5~16 BROERIC &
D FEOMEEM DR 5 Z LA SN 572,

4. % =

D EDOERE D L IZREEMOBRE IOV TRET
L, B2 ELDBERICOWTEET 3,

1) EEoLX

BOLERERENRED, HEEOEEREB TR
5158, FE#EE L2900 kgf LLEEENT W3, &%
DR TIIREESE 2 & L712 450 kegf 2FBMEL
L, BFEL Y 2ZELTEODLENEBR2REL
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Fig. 17  Relation between displacement of load point
and number of cycles in cycle load test.

BUELFERBRCB I SMAATHERYE
L MOBIEOH (Table 4 DEBRES 12)

T b, AR EAEKRIEITE 200 kgf LT, & .

2 EBR LW, BEFTRINGHEAIE, @
FMEIMAEDLI>TERATI O DL LTHRET S
VEFH L, i, MEEZIY M 2ERCEIL
TEOLERR, »OFOFANESL XHEE
BELIVEBLTLILREEEbNS, o8, X
Bk 3) TiE, 2 7Y — MTREOKRFEREICL 51
HER BT 5728, BFEREMICHEBLS X
ERITHIELEREL TS,
2) HHEOZIE
SNEREICKT 2 RBEDERE L, HEEOBER
Wickid—#u220, 75tf L ETh B, T, B
BE Dy XXR—2A EHASEDYE, POVUPy F—
2 eBmKICHEY B LREBOREZREN T, EBE
BAr2dLicReEP2 2L LT38tF EINTw
5, Th&EY, B 1 ARY:)DFEIHIZ 1.9 tf
i,

ZHITK L, RERICBITSEIENEKIT 2.13
tETHY, FEZHNEPHITWBI itk 3, $/,

EREZEWEMIEHRYE RIIS-RR-93
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Fig. 18 Relation between strains of ledger and num-

ber of cycles.
BRMOELRYE L BEDOBFROB
(Table 4 OXBRES 12)

FHEICEFN T WL WHESRERFTERN D vy ¥
DEGABICLBITLOE22EETE L, BHBTHD
EBOERANIHFRXFT N2 REC LEZZ L2
FAEZY (W :

L2L, CORMEIIBRETETHSLZ &, —HD
MEANOBAFETH L &, RUEEREZATH
52 Ens, BELH, BRI I TVWERED
nNaY, BHNELMETHD I &b, EFHITLD
BENETHIFEZONEZDT, ITRIFERERICH
BEACRLALDPORRIEVLETH S,

BEMEFE L TIE, 2L OXRICHEIFET
EoIe, Ve X e HRASITIERICEG L CHES
SESE B LFEFFIC, BRI TEIXEEMET
LUEFH B,

3) 2NF=—>

HEEDDDHICHW DY) BBHNOY F 2 — >
1ARY Y DREL, HEEOBEREIC LT 1.6 tf
DETHB, Thicx UER L2BKEIL 2.18 t T
HbdobH, 1 KOADERTIIEM T 2EF1PDH
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. T2, BOEADARBIZINVBEEN DY F=—
VIcHBEFERL, SLICKELRACLEIBLN
EHHDT, BMLIKBLTIE, +9%KEEE2AT
51920 F - OREEHBITLLEDIT, BE
HIE&EEZ £ T2k, 14 ) DBHEFED
A" BEICLLEIONF— DRV EEE
TS LR EHEETH D,

4) RO

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
Lo THELREDOEREDY SEE LS HENEKR
fEi3, BIZE S B3 OB EEMNIC 5\ TH 3800 kgf/cm?
Thbd. Thbb, BEMICIIBRELZEZ 200
VR LEAL WD LHRIZI NS,

ZNT kT, ERBICEEMEEICRBEESR
sk, RO, MBEMOBEERER» LMW
LD TH b
TEFEE LT, MAEOEEM~OIY 17
BT 1 A4 ) DfEAFREZBRNNMISCTEI L
PEET, FORHICE, 20 F 2~ OETHN
RHERE LI L LT, MEMOWBRILET
H5b,

PEeT L7z &5, RS Vv TwMAE
PXEFT LI LICIIRBEIORE L Z S DRED
HY, TENTHNOFETERFTAIEIEE LW,
RUEZ TR PR E LTH-HAE, 21
ZFNDETRRIIEBELZET ILEND S,

5, b Y I

REREEP a2 7)) — MNERTOTREEW L L
PRHARRBIIERTAMNESZICOWT, 2, &
BB DRBEICOWT, FNFNERERZ1T-
2o BREOKBEHEZEOEGZRZ T4CBHAT LS
MR oT2A, BEICIZT 2 — FERER
2, FRICEAE H AR B LEHRITELSER L, —5%
DEMICBR LRI PELTE Y, BEESHEIC
THBEBENDH DI L HHBA LT,

CREMERE LT, RO EHFZ LN,

1) BEPEREEME LAV EHRTE—DN
RCHb, 7—LFERS7THE WL HER,
BYOBRESEFBELTEWERY 1}, 2
NICEHABT 2T 5 HEL EREICEED

BWIRBIERT 5 ME

— 65 —

PRLEWERAFTEEHAVS, RUEITES
PRHTIHARROEICEET 5,

2) ERAEEPR) T REREOmBEORMED
FHCIZAERCHBMED I, ICKE 1 ALY
2 tf, XD AT EBD DRI 1 AT Y 2 tf
RENEEFEFPPLLNL LTHIL,
23T B,

3) MEIFET S L) ITEIMFITEFr 2 % 5X<
2T 2L Hiz, FHHICHFHEN» D
559 Vrey XRN—ADREHEARONF 2 —
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) IWEINC L A2EHERWBIAL EN L WP, T
RIGREE ERT 5,

B, SRERICHWRIYZ2)—-rDRAF VT
1318 &£ 10 cm @ 2 FEFHICRRE L72d%, FEERERR DT
oML EVWER, —BEEAL2 27— %
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
FBTLIFTEDE N,
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