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Table 1. Qutline of Meadow and Field

Name Length Number of measured Location
tracks
Meadow a 50m 2 Livestock Farm
Meadow b 50m 2 Livestock Farm
Mea:iow c 50m 2 Livestock Farm
Meadow d 50m 2 University Farm
Meadow e 50m 3 University Farm
Field f 50m 5 University Farm
Field g 50m 5 University Farm
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Fig.1 Location of sites investigated
(1) Livestock Farm, Hokkaido University, Shizunai.
(2) University Farm, Hokkaido University, Sapporo.

Fig. 2 Tractor used to measure vertical acceleration of tractor body and tractor seat.

55



FROMS - WIANE - B0 - EleE
I HRRUER

1. HEHOMY

P MORIERS R OB E LT, Fig 3 a, Fig 4 IC45%H d OMERER %, 17,
M DAERS R OB & U T Fig. 5 1/NEM g ORIERREARL 2, BREZC L, K
B o (3P O HRAY D 2 OIEHE, HEDH d 1 LB MY D d B I & B A N,
Hh a BATBHCENICS U RO ICE TEEZE LD 505, BEOEOMMOERE A<, B
WIRIE O & B S htc, B d 3B BS NS O THE ik E UTH 5 &3 ITFH
THBHP, WROBEOMDINA oh, BEHEREHSEER L T3 1207 FIMIIT O 2 0 i
CEEE N, 2oLk, WEHOMIMERERINIC & > CEORENFEZ Y, MIYORED
BOEN, BOREMD A 5T, —BRICEFHBERDORE U TV VB O M N ORI
B<, BEHB0ELFZBLTVS L) aiEoM BN BRI,

150

Illl][i(ll

100

Elevation {mm}

Distance [m}

Fig. 3 Typical profile of meadow at Livestock Farm (meadow a).
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Fig. 4 Typical profile of meadow at University Farm (meadow d).

36



P B3 D 1M1 TR

200

150

100

Elevation fmm]
; T

3
llll‘ll!l

0 5 HY 15 20 25 30 35 40 a5 50

Distance fm]

Fig. 5 Typical profile of wheat field at University Farm (field g).
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Table 2. Classification of road roughness®
(X107% m*/¢c/m)

Class Range of roughness

A < 8
B 8- 32
C 32- 128
D 128 - 512
E 512 - 2048
F 2048 - 8192,
G 8192 - 32768
H 32768<
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Fig. 7 Vertical acceleration level was increased according to vehicle speed.
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Fig. 9 Correlation between roughness of field and acceleration level of tractor body in vertical motion.
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Characteristics of Profiles of Meadows

Hideo TERAO, Kazuhiko OHMIYA, Noboru NoOGUCHI and Akinobu SATOH

Laboratory of Agricultural Prime Mover, Facully of Agriculture, Hokkaido Universily

Undulations of fields and meadows are obstacles for farm work. Fields are usually tilled and
harrowed every year, but meadows are not yearly tilled and harrowed. Meadows are only tilled
on the establishment or the renovation. Therefore, the work efficiency and the work accuracy in
meadows may be decreased by undulations. In this work, profiles of meadows and fields in
Livestock Farm (Shizunai) and University Farm (Sapporo), Hokkaido University, were measured
and analysed to investigate the characteristics of profiles of meadows. Vertical accelerations of
tractor body and seat were also measured and analysed to evaluate the roughness of meadows and
fields. Results were,

1) Roughness of meadows in Livestock Farm and University Farm was not always in the same
grade, but at the same time no periodic undulations were found in any meadows. Therefore, it is
recognized that the profiles of the meadows are random and non-periodic.

2) Profiles of fields were also random and non-periodic, so it is recognized that the characteristics
of meadows are similar to those of fields.

3) It is suggested that the meadow, which is classified in the F grade of the classification of road
roughness by ISO/TC108/SC2 and its standard deviation of profile of 5m section is larger than
20mm, should be renovated.

4) The renovation of meadow is effective to decrease the roughness of terrain.

Key words : Roughness of terrain, Undulation, Rouness of road, Vibration of tractor, Ride comfort
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