(5 3 FHE0)

¥ AL wm X E B

5 & B0 h)— HonRFra+54

T - HigE AR R LU SR I BT A%

(Studies on the soil — wheel interaction and soil compaction)

& B

BEROETES IO TERFHSHATA7-D, ElE St EBoEHo L 5> 2HE L Figo
AEERZRE LI 21T o 7.

AR THE LS LS AT A% T, HEREREICB T3 HEER 2 HOkED TR S
HETICBWCEHA Uiz, SR A Ef & DRT & OO TRV ST 354 21TV, s
Y DSMTERICERT A ETER ERBBGRERTZEEZBRLMILE. ZC LY, HROTA
SIAE NV ERAIEST D Z LI Ko TEIICE T 25TV OREZ TRT - LAFAEL 25
T

EROBEMEZEREREOESICBIT 3 HEOEM 2 FRT 57010, HLWEEEFTAOERET
of. ZOEFMCE > THLNETENEE, BHEOELLSD THRTEFAL L D RREL L —%
Lz, ZOETAPGEH LA TBOTLORmEREETh .

Bk F—F I~ 4 BT & S0 I E 2 ThoT20 SeBnCRHRIL, ZOBg% I
AL, TORR, BMFOXE SORROEE, BLUOEEOPHITRYRIEGT S L B8HA LM
Ligole, TR EOFEYIE LETCHBENNICEVBIZBWTLY KEATE L HEBES3 &
Z L.

BE LEITOEEA T ABIAN, B ks, EBLTFOL > RETIEEOELIC S X 5 BBIZo\\C
BF Lz, ETEEUC S T, FABIMMET Y BTIEENT 55, @10 RCIIESOBmE2 T
Lic. =%, IV EO CAZIITAB AL RHEOER LR L. TABIAE M2 OBEIEEMNLE
H U7 ETEGUT, B8R UETEEIC - THRBICENL, Fo8ad <0 ook ss L 20
Sz L.

HE LETREFTICB W CHETOLEBISH28FE L. BEEAZVIThO T S9ETHET
LERS DM THAT B b 2mLE. £, TR0 ROBOIC L ARG H~OEEL, BB
MICBWTHETHD I EMBALNE oz, BTV BOETIIERE THEET BB LM
2.

REPFBEPEIRETO HRERI 5L AFBR2 ST 2010, HERTmIHRE T AL — F2BE
LTEREITo. BV — b BAVWEESICIET— FRRWES LY b EOEMEBNINE < 725
ZEZHOMILE. Zhit, ThoORREHERTFO S bu— IR TE B AR RE LT
V-9




(FLH 3 FH#R=)

M M OX E B

K 4 Khwantri Saengprachatanarug

Studies on the soil - wheel interaction and soil compaction

B
4 A (4 - ERAEERS L OHERE BT 55%)

To clarify the traveling performance of a wheel and the phenomena of soil compaction,
the soil-wheel interaction such as the soil deformation including the ground contact surface was
measured and analyzed under the various traveling conditions.

The soil displacements at the ground contact surface of the wheel were measured by the
simple visualizing system developed in this research in the several levels of traveling slip. The
relative slip between soil particle and wheel surface along the contact surface was examined,
and found that the relative slip distribution is linearly related with the rolling resistance acting
on the wheel. This finding enables us to predict the relative slip at the contact surface by
measuring drawbar pull and torque acting to the wheel. The new mathematical model was
developed to predict soil displacement at arbitrary depth including the ground contact surface
of the wheel. The predicted value including the ground contact surface fitted well to the
measured value more than those by the former model. Soil strain distribution predicted by the
new model also fitted well to the measured value.

Soil displacement during the four times of travel repetition in the same direction in
several slip ratios was measured and the trajectory was traced. The change in size and shape of
trajectories, and volumetric strain were related with traveling slip. The repetitions at a high
traveling slip caused more deformation and compaction in deeper layer of soil. Change in the
traveling performances, such as draw bar pull, driving torque and sinkage of the wheel, were
discussed relating to the number of repetition travel. Drawbar pull increased with the number
of repetition in low slip, but it showed the opposite trend in high slip. The torque had the
similar tendency with drawbar pull’s in low traveling slip. The rolling resistances calculated by
measured drawbar pull and torque linearly increased with the repetition number, and the
increasing rate of those was a function of the traveling slip. The soil stress beneath a wheel
was measured during the repetition travel. The normal stress decreased with depth for all
traveling slip and all repetitions. The large change of maximum stress showed at the shallow
layer of soil. It is shown that the higher slip travel largely disturbed soil at deeper level..

A flexible rubber sheet was placed on the soil surface to investigate the effect of the
coverage of soil surface to the soil deformation by the traveling wheel. Sizes of soil deformation
trajectories under thick coverage became smaller than the case of no coverage. The results
showed that it would be applicable to the control of the soil compaction.
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