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8. Development of a Leveling Evuipment for Rubble Mounds

Taisei Koiwa* - Katsu OHira**

Isamu Hiravama** . Yashuo SHirATORI**

Synopsis

Authors try to develop leveling equipments for rubble mounds such as for caissons. This paper
descrides a model equipment developed for this purpose in our ladoratory showing some experimen-
tal results.

The leveling equipment we developed has a exciter at the lower part of it, which holds a pair of
eccentric weights rotating contrary each other, eventually causing the leveling equipment to a complex
pendlum motion, ]

Leveling works should be carried out by hanging the epuipment and moving it horizontally.

' Stones are moved by leveling shoes attached to the bottom of the equipment.

Main demensions of the model are as follows:

exciting force 1, 800kg frequency 100cpm
_moment 80kg + mX 2 amplitude-total 0.2m
leveling width 1m weight 4, 500kg

motor 22KW/1200rpm
On the mound of stones each of 5~10kg, leveling could be accompleshed under the conditions of
10m/min leveling velocity, 1m leveling width and 0.1m leveling depth, but on the 20~40kg stones,
lower leveling velocity was needed.
For this type of leveling equipments, it seems effective to rise the frequency of the exciter, because
more powerful excitin:g force reduces rotation of the equipment caused by non-uniform leveling force

and better performance could be expected.

* Chief, Working Craft Development Laboratory, Machinery Division
*#* Member, Working Craft Development Laboratory
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BT~ Y FOREIIVPIWEN 57, E-35~
BT ERFOEHEY T,

BEBHLKFEHORE SIEROUEEAT v 2%
BKE L, = v Y FORLEFRESLHERNLEECE
Hah s, SEIOERTILIADELICH,D 5 KFE
HoFuL, 3~5kgdAT1ton, 5~10kgd A Tl. 6ton
20~40kgDH T3, 8tonB Th » 7z, ADEEXEZHADK
SOBREL L, FORUIEFEE RO T &2 5 &
3~5, 5~10, 20~40kg DBEFRFHN 97, 112, 99
LD 100RiETHD, HLEISHEOKEZID1/2T
HB0: 5, £DOE-13 OWFIC D d /D =0.50fE50D%
2L 5> Tvh, ZHIZADHR, BLEIOHE L
IO LEPEVWERE R IB 3D EBbR S,

BEH LE O BINIIEEER O 2 ££0D25~30amp %
ELIA, thids~10kgnFHDO~y v FCHLUIEY
TxTh, Fh0~0BED~Y Y FIL LB bbE
WEBIh T, E-38~39 IEHB L OERDICED
(-27 S

O

E-35 #£H#H LKFEHIW=20~40kg, d =15cm, 93cpm
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INEBE  KFE - FIUSB - BRRXE

=3~5kg

=20~40keg

B W

B oA B L

X-38
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BEHLEORSR

X-40 #®hHLUEREE

5.3 kplcHIFBREHL

TR L KBtk 2B RBLOERYRXD
TodiT, KX AKRE LIcREBEREZEALTKELm
& LICRIBO HE > 1T » e EROFEIIEDKFEND
EBRLIRULTHDH, EePEbTOEREYTL, Lok
WCRPTOERYIT - 0. ERERYE-41~-431TTR T,

W=20~40kg 93cpm

BESLOKFENBRROERE AT S &Y, K
Ti130~40%13 ERFENID e 32T THBH, £
BrP O T OEMIE LA TE e s, e
Kb TRP UIFELHERET 2BERBE L0 T, 88
eFEVEE L CEMNFEXT > BATBLEOB
BEEECTXLD LI THHEILETLHS,
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NEEE - KW - FILE - ARRE

4
= 5 o FE

C p—

Q ) :
5 K th
</

R
2 g =,
l o
0}
X-41 BAEBLKFEHORELE & Kb s
W=38~5kg
4 _—
=
s 3r
E
i
2 .
I b
o 4
E-42 #®BHBP LKEHOBEEE & Kb HE

W=5~10kg

o

E-43 $&0H LKFHOREE & KFo L
W=20~40kg

5.4 RRAYLBE

BEHUBEY EHCUET203FER 221 5 0
T, TZTHBERMEERI LA EHEENER & &,
BHEOKE 21X 5 ~10kg, RIREEIERIZ6cpm & L,

B LIEIR36cmEs L OL00enad 2 FE E Ui, BB 10

32 3 [BIAT » fo,
BLHEORBEIERy — A DEVRLH, HLE
FEERX) oxs5amfiinnig L, mlim, EX2mo
BHLELED 3~4 7T 3~ 4 @oRENESEL T —10cm
BEWIe BB AR LI, EREAIOFH%[H-44~46 1
T AARD X I CH LR KFECBE T HF LD
BEOH LT BEOB LEOKEEXROHRCAE
RELEh, BOSWEERRY, RERAOHERITE
LEOFEEIETT3 0L Bbhs,

6. &H & &

=YY=y FEORRE LEFCIER, BRO
B ERELL (FED) O 2 ONBETHBMN, =2 Tt
AREFRC X BIEAE L OIFERSEO—BHs LD
BEREXELLTRRBIE ED, BABLOMOFR
DN TDBMNE DT EEEDONIY & hih 5,
ASEERFEF TI220~40ke D THEI X BB EN TR L
2, G~y v FERELL, FEERLBRHTHLELEY
2, REBACHNT B IDIBLEOBER E*T5
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BES LB OB

H-44 HLHAZARKL LB LE

° ' ®-45 BHLITACLBHELE

Ba-46 BLATHKICXBBHLE




NEBE - KPR - FILSB - BBERE

FETHD, £0fl, ZHBETILSRTWIRWRELY = WA  1EEMMEE ‘
1L OREED), BRI OB, FREESLoA 4 DETED ABEEHERRREES, B7E
FHEDNTS IcKS, FRriEnicl, Aty FE MREEE 1969. 12
AR B BER, BES LBCE LIichs 5 FFE o B 5 E
NOTDICEEIRLATLE S LpknETT 50 TR .
T, COANMEL D, SR RS hlbizhl Fe: KFHLS
RETCRETEELELD & &b, RIRRORRY 9 EATH ‘
WD B BAHRNTHS L Bbh s, ARndarss [ ROfEE—< vt )
SR D, KRBT HEC L DIREHLOZTES, HHE ?729;§4*0@ﬁ*‘*’*
SRELBOWEICHRE L ECBATABOELDN | | s oper
%, M:goLE—4VE

BB ABEEOBES LATNOTFHERICH L P iREEM
CREREE L L OE CUTHERMFRE OB EHE R:AFHLEARE
BEDER L. EREEALORRTRSMEEOH o R
AEBROBICRHMT B0 Wi SREOER

B E X W w RO =A FEE

I REE FEEE, SEETE WG ,
2. H. B. KPACOB MexaHH4yecKoe paBHEHHE © . ﬁﬁjg

KaMeHHbIX nocTesiell Moj BOJOMH Eis

« TPaHCNOPTHO® CTPOHTEJBLCTBO > 1963. 9 g
3. AEER IRHoMEEET 3 ER CRER) . (1969 12. 26 Zf
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