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A Method for the Estimation of Qualities of Forest Roads
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Table 2 The relation between the shape or the type of forest road
and the vibro-acceleration

— .y
Road | Kinds of Shape and Character |Distance| Slope ’ Vibro-a‘;ecrezigfation. ‘
| of = = — Notation
ymbol | Forest Road Forest Road | (m) (%) ‘ £H max (&) gv max (&)
R S . G e e ,‘77 - SRS A T S ,,.7.77,
Earth, Sand . | \ Before repairing
Road With earth, sand, gravel 200 0  0.26 1 0.51 R hies
| | ..
| After repairing
Z ok Z 2 200 0| o025 | 0.3 |° TRk
Gravel Road k With gravel (fine) 200 0 0.32 | 0.49
| ‘ Muddy surfaces
Muddy Road | Clay, unstable 30 o 057 | 1.20 (on the whole
‘ surface)
Muddy Road | Clay, unstable 30 5.1  0.67 L 1,20 Muddy surfaces
| ‘ (at one side)
| Earth Road | Clay, stable 40 | 5.1 0.47 0.53
: ‘ ; Number of
Rough Road Eevcl g ma?gncaves 60 0 0.58 | 1.25 concaves
n=65 (per 100m)
I Rough Road | Level, with concaves | 40 | 0 0.42 | 0.61 over depth
| } h>3cm n=25
Macadarr}lz vad | Slope, macadam, (fine) 60 64 016 \ 0.43
|
Macadan}lzoa q | Slope, macadam, (coarse) 73 | 6.6 0.38  0.61 V-form surfaces
Wood Bridge | On the wood plate 20 | 0  0.10  0.20
\
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(%*f@i‘%ﬁgﬁ) gamax, &vmax T Tables 3, in road surfaces
4 ITRTEY Th B, EiddH4, Table 3 (% a=Major length of a concave
Eﬁﬁ@?fﬁﬁﬁﬁiﬁ@\z"ﬂmi}’bﬁl—‘jﬁ@ﬂ‘ﬁﬁﬁﬁ;ﬂi‘ b=Minor longth of a concave

h=Depth of the concave (maximum value ‘

i Lic & E OUELERTH Y, F7- Table
4 BEAWRD, FRFICRL >4 XD 2 ODRERTHE LI & XD FRETT,

Table 3 The relation between the size of concaves of road surfaces
and the maximum vibro-acceleration

Concaves Size of Concaves Vibi\gii(clgéﬁe?at o .
: Notation
Symbol a } b ‘ h £ i max &7V max
o ' ' (Cm’j‘i - ey (cm) (&) (&)
S 60 | 50 3.5 0.23 0.47
S, 110 99 & @ 1% 0.20 0.63 '
S, 120 0 | L5 0.27 0.67 Test Motor-truck, T1
Sy 100 70 ! 5.0 0.21 0.60
Ss 100 80 | 6.0 0.30 0. 67
Se 90 80 7.0 0.20 0.75
S; [ 100 100 7.0 0.27 0. 80
Ss 150 120 } 7.0 0.39 0.75
Sy 120 80 | 9.0 0.45 0.85
Sio 290 120 | 14.0 0.43 1.12
Si 400 120 i 14.0 0.47 1.22
Stz 100 . | 10.0 1.13 1.55 On a Crossing Ditch
Si3 100 100 1 3.5 0.30 | 0.72 Runs on wood Bridg‘?




Table 4 The relation between the size of concaves of both sides and the vibro-acceleration,
when both wheels of the motor-truck went over two concaves

{ Size of Concaves Maximum Vibro-acceleration
L R 6 h £ 7 max &v max
E | em) | (m) | (em) (&) (&)
G . 2 o 0.27 0.40
Gl B o D 0w 0w
SHRIGIN b ST v o
iy 0.8 o7
ST % o e 0. 0.2
T 052
G R 100 60 iRl 1 1.2
| |
S e R R R
o kB s
rI\iIotiationiii 7 R - . 7 -

(1) Test place: Kuchi-Ashi, Kitakuwata-gun, Kyoto

(2) Test motor-truck: T; (see in Table 7)

(3) L shows a concave on the left hand side of driving direction,
R shows a concave on the right hand side of driving direction.

o Fig. 7 Edm Tr 2 Su b
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¥, AK EOHERINCX Y HRT Lk & Fig 7 Here is an example of amplitude of vibro-
%o (Photo. 10 .11) acceleration, when the motor-truck, T;, went
: e s over a crossing ditch *“S;2”. In this figure,
i ables 3, 4 DFERNLDEDT L AbHD the first peak of amplitude shows the passage
0 of the front wheels, and the second peak
FTROERIEE L, AKX LD (maximum amplitude) shows the passage

of the rear wheels.
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b B D ) HMDBIRRT & 70 o 720 FFE TR LOMHIN R CERIT AN, KB
2 FEROMAE, VREE b o R, < v BHOPNURENIGEER 2 B L, ZHIREEDM
G Tz, BT L L BT B B IR a T b D Th - 7o, FARDBAE & VEREIZ Table
ﬁbf})éo

Table 5 Characteristics of the used vibrograph

}‘ Vibrograph

Contents =
M, M.,

Mechanical Record Mechanical Record

. Recording Method

~ Weight of Pendulum 1800 ¢ 1800 ¢

: Number of Proper Vibration 1750 cpm 945 cpm

 Damped Instrument By oil | By oil

. Fundamental Magnification 10 20

~ Sensitivity 3mm/g | 2mm/0.1g

Measuring Region +5g, in two directions +0.7g, in two directions

Measuring Direction Horizontal and Vertical | Horizontal and Vertical

Roll Paper 65 mm x 20 m | 65 mm x 20 m

Feed Speed 20, 40 mm/sec \ 20, 40 mm/sec

Electric Source DC 7.5V, (dry cell) DC 7.5V, (dry cell)

) Size of Vibrograph 190 % 120 x 125 (mm) ‘ 190 x 120 x 125 (mm)
Weight of Vibrograph 4, 5kg 4. 7kg

2RO Fig. 8 1ok C g “

BRI T 5 B / Iy IE
£ cHBORN Y L TR xRS, ‘. L 2

1) SR OBIED DE L TAD I |

L &, RO R I ) N }
D HERT L RBINEE - g (g=9.8m/ @ @ / - RES
P sec) % EF, £A02%H (WFRLE = AN
D R TIRBIOKRE X L L0 S v TS il Z
BT 50T, EOXYERNIOAE S0 ° U7 Z
b () bR B OBE I b s [l Z
L AAIOK E S ORI AL R a |
YT EFN

6) 8)

2) o XIpEfEicou T, EOWEREL S
b X TRBE, FENLT 0 7 FTHERIE
k. hYESh, HEnhUD L5 iR b - (1) Bar spring (2) Base plate (3) Damper by
L el x2g DA UFiRIMD) Thotoo LT means of oil  (4) Pendulum  (5) Coil spring

Fig. 8 This sketch shows a construction of the
vibrograph used in this test

[ Do T il (b5 2) OEFHO (6) Pen (7) Feeder : a reel for setting roll
‘}:’a 1 ~ _ oy - paper  (8) Feeder : a rool for rolling up the
f WE ik £5¢ DRERPAZL O3 T record paper (9) Roll paper (10) Suspension

L DRI AT ELRETHS 5o EHORE
L BT e s R WERNEE L, oM ERR L 2 BATh, WEMAE X2¢ 2T
IO XD ITE L D, ERINOEZLD B HMEHMLER My ikt 0.3 mm A
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»%o 3
b)) LFHBCET 4g Ll 13cps iz 2IREIK D & O TIL, %uo%%%%mla
RPENLETH D, ”

R ET, EHROCTREEVTE 18cps Bl EIC % & REICEFHANAR LT /e % - il
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o<, Zkic 18cps M EDIREIEL D & DIZisk Shicd » 1o ]
4) FegHiToVT
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Bo LIcio TA v 7BERARMOFHA (HDHKEZD OOV TRFHEIFIC X %R
THZEITED) »DHENEED affOIREIMEL DR EIXMD I LD3TE D,
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DUTFIRENC RO 5K E 72275 LWEIC S WL TEED & - e ihi b,
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~ir§lu{m§fiﬂﬂ THONRE oL d X EIH

2)56)24) e g

T b LOLUWERENM (FF v 2) IKRWT — —
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—r =

k@%m%z%%%@LfMi&ﬁkﬁmwﬁ
i kicske Fig. 9 WRd 6 @ia %252 &
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EFRERTHbIDLZ LD ETH D,
i, BRIE

5 TN DK E X EIRIERE & DBFRD HREBELIE) kb o &
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Fig. 10 An example for vibrating waves of the vibro-
acceleration measured on Odai forest road.
The used vibrograph was M;, (3 mm/g)

Vo

Time e Sy

A AN SN A A AW AAAA AN [P NAARN WA AN~ AN
Horizental Direction

MﬂwwﬁAMWWAwAwmwwbwmwvvvwwm

Fig. 11 An example for vibrating waves of the vibro-
acceleration measured on the concrete road at
Kameoka, Kyoto. The used vibrograph was M.,

(2mm/0.1g)
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DR E SOPTEH 2 Ll Ll LCBlbh 22y, 2 (8 ,
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L2 DIL ar ThHEELD T LHTE, ay DRIEGFRELDZ ETh Iy, 2FE an HUEE
e, T D, (22 TRIBARIED) 5~ THREELD L X Tho TEDHE an RAVICH
e 7cho
) REIIEIED i
5 —ODIRAE, HHIRBIEIE X D bR E CIKEE (AR WERRICIT B 2)
BREEHIC L 5 VS EATE bR DA, WETRE, TOREDOKIEIEICT S L Thho Li
S TSR FeRbT b, FAMNIWRE, WEKREEAKTHD, FhAE gL EK
HEFILT %o

ZATULED 200 E, BEHTEICI WL, FABCEEINLIRELDORDONE S, Th
eoVWTEEIDEDRMHE S > T Do TbbEFOERICIIUL (V. 3) an, ar iTL 2
gL FIC L 5 HERR—HREH LD THD, () OFECL2HUETHI ThH 2,

V BEoBEBEHEHEOHER & - ORMEH

AETEOED 3 ODOBALNRINC L D ST, B TOREHT & WEHKHR L5 & THE
EOWMEH 2B~ %o

Table 6 The characteristics of tested roads

Characteristics
bol Place ' . TN | Numbers of | Average |
CIaSS‘ﬁ'tion Wedth Length ICurve (r<=30m) SIope \ Note
o (m) (km) | per km (%) | -
f . = 1st Class | ‘
B Ashu~Tauta (Forest Road) 4.0 5.6 3 } 4.5
i o S 1st Class |
B Ashu~Nitto < 4.0 3.3 4 3.6
i~ . 2nd Class |
C Nitto~Keyaki 3N 3.0 3.7 14 8.2
y | Kinkaku 2nd National | 5 5 651 1.0 | 0 0 Asphalt
s Kinkaku v v 5.5 0.5 ‘ 0 | 0 7
|
P, | Takao s s 5.5~6.5 1.8 0 4.0 »
\
. s ! \ ;
g |Kinkakn | 4 4 |55~65| Lo | o 40 2
o | 1st Class [ | - | 7 R
e D Rubeshinai (Forest Road) 4.0 1.0 ‘ 0 | 0o
I |
E | Otofuke 2nd  ~ 3.6 10f o 5 6.7
F Nutakuyanbe 2nd 2~ 3.6 | 0.8 ‘ 0 3.3
3 ‘ | |
"»’ G Yuni-Ishikari  2nd ~» 3.6 |- B0 0 0
b 5 . 2nd National } . before repairing,
H Sounkyo ; Road 7.0 | 1.05 J\ 0 0 i very rough
I NN RS | | | B .
z | | | 1
. ' 2nd Class ‘ ‘ 1 |
i Akasai \(Forest Road)} 3.6 ‘ 1.0 ‘ 7 1 1.8 ‘
'] | Akasai-Office  2nd 4 36 06 5 a2
e | | ‘ ‘
i 1 | :
K | Shin-Akasai  2nd ~» | 36 | 0.5 10 | 7.7  rough
‘ i | |
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Table 8 Results of the judgment by means of the value of ey and ayp
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3

from a basic line.

Table 9 Results of the judgment by means of Fgy and Fy

SymbOl of ‘ Driveél . ‘ Position of j Coefficient of Vibro-acceleration Judgment
Road i (km /;;e)e ‘ Vibrograph an ay Order
A } 20 No. 1 0.54 (+£0.04) | 0.8 (+0.09) 5
B \ » » 0.61 (£0.02) | 0.95 (+0.05) 6
¢ i P » 0.70 (+0.05) = 1.35 (+0.11) 7
P, w e ~ 2 0.12  (£0.02) 0.19 (+£0.0D) 2
P. 1 Z 7 0.10 (£0.01) 0.17  (+£0.02) 1
Ps 2 Z 0.13  (£0.02) 0.22  (#0.02) 3
P, ; 2 7 0.14 (£0.01) 0.23 (£0.02) 4
|
Notation :
(1) When values of &y and ay are smaller, the road is better on the quality of road
surfaces.
(2) Values of ay and ay on the asphalt road P are noticeably smaller than those on forest
roads.

The value of vibro-acceleration is based on the above or below (one side) amplitude

Symbol of Driven Position of |
‘ Speed | |—
Road | gmymy | VProEERR |
i ;
| 20 No. 1
‘ ” ‘ s
z ; 4
Notation :

Fur \
Fp = 17

=19 }

= 55

Frequency of Vibro-acceleration

Fy
Fy = 19
= 30
=78

The values of Fz and Fy show the frequency on the vibro-acceleration
average value gg, gy, on the road A, per km.

which exceeds its

Table 10 Results on the judgment of qualities of forest roads by means of ay and ay

Symbol of | Symbol of Driven Position of Coefficient of Vibro-acceleration ‘ Judgment
otor-truck Road (kip;le; Vibrograph ay ay ‘ Order
D 20 } No. 1 0.26 (£0.02) 0.37  (£0.02) 3
Ts E 20 Z 0.35 (£0.07) 0.3¢ (£0.05) 4
F 20 | 4 0.18 (+£0.01) | 0.24 (+0.02) 1
Hino 57 G 20 2 0.28 (+0.03) | 0.32 (£0.03) 2
H 16 1 2 0.46  (£0.06) 0.64 (+0.07) l 5
D L20 No. 1 0.27 (£0.02) 0.37  (£0.02) 3
giis E 20 P 0.43 (£0.04)  0.42 (+0.04) 4
F | 20 2 0.21 (£0.03) 0.21  (£0.04) 1
. Isuzu 60 G 19 % 0.24 (£0.02) | 0.29 (£0.03) 2
H ‘ 20 P 0.83 (£0.16) 121 (£0.24) 5
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Table 11 Results on the judgment of qualities of forest roads by means of ay and ay

Symbol of | Symbol of i Driven Position of J Coefficient of Vibro-acceleration - Judgment
| Speed . - ——— — —

Mftor truck’ Roaii i,,(lgn/h)m} Vlil?rogiraph | aH, ‘ ny B Orier
‘ i

T, 21 No. 1 0.32 (+00® i 0.43 (+0.02) | 2

21 Z 0.25 (+0.02) 0.32 (+£0.02) | 1

L K 20 2 0.45. 0.68 | 3

- I ’ 20 No. 1 0.33 (£0.0) | 0.39 (+0.05) 2

J 21 7 0.26  (+0.02) ‘ 0.30 (+0.02) 1

Isuzais? K | 20 | 2 0.51 - 0.60 |3

3. HEEOHEABIIT 2 EE

T EICRARIHES EHEDORG &I CHERECH LT, 2EDZ ENEEIND, Tob
(1) KEOATDHELRY, = cBEOKI (Table 6) Ko ¥ o THHLTAHD & —RIE
BUGKAE LTELORDLT A7 7 4 Ml Pi~Po ik an, av DI, EbhDTNEL, B
BHENA, B, CCBTIAERMBEMAE L LTSI ENMbR L, ¥ UKE T A
K OMEIC & > C am, ay Offiici Tables 8, 10, 11 ©Z ¥, FhFRKE D Ricah
BEAOMWEAR HR, Fhadks UCHEIRR AR - TL %o 1
(@) Uit am WLV ay OEDNIEDE Y, FOBENL S ABTHD T 5 HER
RHEIC Y% 5%, MHECH LT, FORENENEEDORTEY L > TV 50 (BBOARE) %
BB THD D Z LI Lo EHRTTIOH TR D, BOMAMKIT L s ok T
FRTEDOHNHED DL DM > TLELRT L LS T &'~ ey, I HEFDR L7 &8
C oam, ay OHILZ S LcREAME L, BERC X DHECR LR iy 52 % = & D38
Beriet, (EEOEFEE VI BEC > T, ZhREQIREELEREZL > TS DH3DE
A bib) ,
(3) Tables 10, 11 THF2@TE, WERMOME L HWEERLHNFT D LD TH B2, an, 8
DENHEEFE TR S ThE L HEEMCH T HRIFA IR/ LoD ENTE S0 L
R X D am, ay OHEFEIZRT > T ZOEOWHEIRIEE BN TdH %)
(@) EHEK & B & TE, WL by an, ay OfCHlE R S (P, P.ePy, Pe OEIC LY
WM TP LRE DT E0EL bhbo ShICOLTOERILET & CIRHM T 5 230 i
HE LD~ A F AMDORTF L E2 D2 ENTE B, -
(5) Table 9 1245\ 12 an ay 12 & % YI5E & RBIGEEOHE Fa, Fr 2 X 2HE0 2 ox—H
LThiFrn, o—FiRfEc: HEN A—nRed boThsz T b0
Do FEHORRTIE, =5 LEBlRiine LT, WERRCHT 5 HE, an oy DieRD
LT Th B, 1

Voo i

o E ], I, NECTARRCHEANS L OCERPELE, RBOHR, ThoricLT2e
EamAE T EMTE Do
%ﬁ%m@%&kiomﬁ,%ﬁ@m#&ﬁ~ﬁ%ﬁm?f%ﬁ#5$mmﬁféﬁﬁmﬁﬁg
WIHE) ORE S L WHERBEL S > T b LEN ST, 2 OMRREH: L CHEEHEOKE



19

5g¢%t@ﬁ%%ﬁ§@%ﬁamcw@k%§>%ﬁﬁabf,ﬁﬁ%@@ﬁé%ﬂ%?%—o@
FEEAHELTHZ L0 TE D, (. 3, 4, 55 V. 2)

r OBRERBRENRET S &2 ETHROREINEE ORK avr DEXKKT 22T CH+
ThDHD, F—7HHE r<30m, JEEOEFTEESY 20km/h L35 L %) T LTUE, EA
FORBIMEEORE ar % AKCEETLLEND %,

ZZ3 ERLDIET L HEIHRERE DO BT OLTD, b OERKN, #3i0cH O ks
LI —HKTAH L RFRIC I VR LA, an, ay OfHic X 2HEIR, %5 L ERHMIZE
R R 525 2 L TE, MEREOBEHED— oD@y ik L S 2 %,
RHEREIIREOVUTOEERNE L THO L L, IECESCBE TR L 51, K
REEZEOFLN S Part I %) L3 OTH O HRERE O BEHEEORE L, EEDFh
FTHE2T, Jik, ERFCBEUREOHTHAE) Chbridd L, L LRAHEDORE & /v
BIREINEELITOWT, THOWEH SRR & OBIRS, RAENEMECOWTOEEIL, 3LALE
'ﬁm%pﬁﬁmfgmﬁoncPmtnm:nam@L%mKﬁgbk%@f&aﬂ,%@x¥m
ERFESFECHSMNCARLTELDT, TROLYARBMOBEC LTV REEEEL D,

z %, 5l B T #

Ahlborn, G. & Mayor, R. A : New Development in BPR Roughness Indicator and Tests on California
Pavement, HRB Bull. 139, 1956. Washington

SER MR, B - e B T, 1136, e

Honsel, W. S. : Pavement Profil Surveys to correlate Michigan Design Practice with Service Behavior,
Proc. HRB 1959, Washington

B, AR « O BiERBLE £ OF T L, Phafigeirgrt, Vol. 8, 17, 1951

FAEIUHE © JRB SRR ED, 9, Atk

ENL W ER Y 7 v 2 oMM, BAMESGE Vol 41 (8), 1959

I ORI O FLEOYEICOWT, QAL Vol. 44 (3), 1962

BN iR HRED & MOERETE O FLAEIE Lo, AAMF AL, Vol 45 (2), 1963

B IR MO H — 7 LB OYREYINEEE & OBILR, B AR 2E Vol 45 (4), 1963

Iwakawa, O. Takada, O : The Relationship between the Vibro-acceleration of Motor-trucks and the
measuring Position on their Loading Decks. J. Jap. Forest Soc. Vol. 45 (11), 1963

Iwakawa, O : The Relationship between the driven Speed of Motor-trucks and the Vibro-acceleration
J. Jap. Forest Soc. Vol. 46 (5), 1964

Iwakawa, O : The Relationship between the Vibro-acceleration and the Amounts of loaded Timber on
the Loading Deck of Motor-trucks. J. Jap. Forest Soc. Vol. 46 (6), 1964

Iwakawa, O : The Relationship between Tire-pressure and Vibro-acceleration occuring in the Running
Motor-truck J. Jap. Forest Soc. Vol. 46 (7), 1964

R8O o ERoMIMME ST, 56 HAEKAH GERE) E34

E RS, BT (B OO AR & £ 0F 5, Politiseriigkl Vol 10, 10, 1953

SR, B B TR o AEhEOIRED, A ABEMAE L, Vol. 55, 403, 1953

B R SRR, S

RIE i faEo= v 7 ) — FRME, DAY SER YT A, #E35

Rowell, H. S.: Principle of Vehicle Suspension Proc. Inst. Autom. Eng. 17, 1923

BRR Sl eEhE, W7, SRS

R s BN T, 1962, = mE]E

w#E o BTy b, BBIRDGRITR, 1944, = = - EIE

Bk A IREDET, BH19, AUETE

Timoshenko, S.: Vibration Problems in Engineering D. Van Nost Rand Company, Inc. New York

WA et (B T2k, No. 1, P36, 1Lfga s

Wiy =50, fd: 5kt b 5 v 2 OFRE & RED, 5167001, HAMRA AR, 1957



20

1 %

ABFERETORMBEAFIA L, T ES 5 HRHEOKS SEREE LT, KEREDRE |
RHETBC LR AME LD ThDo H 13, 175 VERARECHT2HEOR KL T |
DTHH, FEEENSAED T, KEBKEOLTHEEC S T AT 725 £ TO |
HRIE X OERMESE 2RO L L, X LI WEkOEEIERAG % T L, ;
L. FFRPFRICOVTUL, 2D 2 0DRESMEDOHERE 8-> T Do Tiabb, ]
(1) bhbhoOfFEic L, MUEHTLASE—DRHETETTSHE TS, BIEARE S

2 VEPRE & Bl T3 ORI R ICHET 5o & 5 LAy, EfTHEE

ROBBCES LD THD EELEDE L, “
(2) BEOTR, BEEDOL A & B OEH & ORI EEBIRAD 2o f

LLED 2 oDEETH Do DRI D, o FICELTHIGHRBOFKN, EMERHOMET LD
W BB A AT, APE A EEIRENCE] LTk S fiF A W 50 C Lic, RBHEOVLAAR
X BEMEIICoC, FFRBE FhiciS < ETOBRHECE L, HRAMEEESF, M%)
Tafle L THRNEE L -0 FORE, HEHEAMMEOKE JTAVITHERESHS 2 L&
HEF & e, SOREFAKE YO - TCERT L D FOHEELMHI D, (1. 3, 4) '

T, LITBREBEH L EROBUOOZICL - T, T IERWEOKE SHRE L LTHER
HOBREHERFT ) HEAML L, haiiE L !
2. DEFNITE, FRHEE DO RN AMEL & b B1F, RENEEORE S, R
I & D RSR S RRB ORHT O, IRBIEEE O MR FET L, an, av DI X B ERE
DR TEHIEICD X 3b Lo |
3. VET, AR By < on e D HIFE, HEELOBM & % O RIER % Fich ke
FRERLOERBNL, bhbh s e T ERAMC L R e —HT 230 THD, an, &
I X % BTFREIGE 257 O ERCHBTIC R U TR IR A 52 5 B 2 & & b FIBHCR L, f

Résumé

The main purpose of this investigation was to establish a scientific method for estimati
the qualities of forest roads by means of the vibro-acceleration occuring in a running mOtO
truck, that is, by means of the impact load produced in the motor-truck. ;

The bases of this paper were described in detail in chapters II~IV respectively.

1. On the basis of the following two assumptions I started this investigation:
(1) Driving on a forest road by a motor-truck, we often have experiences of uncoft
fortable riding caused by the great vibration, that is, the impact force occuring in :
running motor-truck. On the contrary, driving on an asphalt road (paved road),
have experiences of comfortable riding, that is, smaller vibration. How can we expl
this fact? It is one of my assumptions that this fact may be dependent on a different

of the qualities of road surfaces between a forest road and an asphalt road. :
(2) The other assumption is that the impact load resulting from the motor-truck Wh
runs on rough roads may be dependent on many kinds of shape and type of '
surfaces as well as the shake in a vertical direction.

These assumptions based on the above fact gave me a start of this study.
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From this point of view, I first pointed out causes for the vibration of the motor-truck
and the kinds of vibration, and then made clear the region of vibration which I dealt with
] in this study. Secondly, assuming that front and rear wheels ran on humps, or one of
; them fell in a concave on road surfaces, I carried out a theoretical consideration of the
fvertical vibration of motor-trucks and their impact load. Thirdly, in order to make sure
of the above assumptions I made many experiments for obtaining the relation between the
 shape or the type of road surfaces studied and the vibro-acceleration. These assumptions
; were justified here by the fact that the theoretical consideration gave a good agreement
with the experimental evidence as discussed in chapters II. 3 and II. 4.

» On the basis of this fact I could establish a method for the estimation of the qualities
~ of forest roads by vibro-acceleration, in practice, by means of comparison of each coefficient,

~ay and ay, of the vibro-acceleration for each road.

'. The following practical problems of this investigation were discussed in chapter III :

] (1) method of measurement; (2) examination in regard to the sensitivity of used vi-
~ brograph; (3) condition of measurement; (4 ) analysis of amplitude by the vibrograph;
L’ (5) practical calculation of vibro-acceleration and so on. In addition, the practical exam-
ples for the judgments by means of each coefficient «x and @y were given in this chapter.

j . The practical applications of this method were discussed on the basis of the above
examples in chapter IV. I showed that the estimation by means of the above-mentioned
- method was in good agreement with the estimation based on an intuition, and that a

. scientific ground could be given for the intuitive estimation.
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Photo. 3 Forest road R;, a muddy road Photo. 4 Forest road R; a muddy road
surface on the whole surface on one side
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Photo. 7 Forcst road R, a macadam road Photo. 8 Forest road R, a macadam road
surface

surface

Photo. 9 Forest road, Ry, on wooden
bridge

Photo. 10 An example of concaves used Photo. 11 A crossing ditch used in thi$
in this test test and the white line (by lime)




