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STUDY ON THE DESIGN OF EARTHMOVING BY BULLDOZER

(Trans. of JSCE, October 1955)

Yasuo Itami, C.E. Member

Synopsis In this paper, author presents the production and cost computation which are said
to be the main point in the design of earthmoving works executing by bulldozer. Theoretical
consideration on design has been executed in order to make clear the every problem, especial-
ly those hitherto no clear and unknown, and by putting the records on earthmoving works in
order, it was successful to obtain several factors and coefficients which are neccessary for
the computations, consequently those computations have bsen led up to the level of practical
use.

To caluculate the quantity of earth work, author introduced a practical formula, in which
a field-work coefficient is used, and this propose formula, makes the calculation of the quanti-
ty of earth work much simpler than the conventional method. Moreover, if the field-work
coefficients, which the author has obtained by classifying the degree of easiness of work ac-
cording to the kind of work, are used, the discrepancy between the estimated work efficiency
and the actual work efficiency can be minimized. This is the important point of the present
study.

In computing the work cost, a concrete calculation of various costs such as repair cost,
residual value, depreciation cost, etc. has been made possible by extending the theory of de-
preciation which states that the sum of the depreciation and repair costs is constant, to the
conditions of various kinds. The problems regarding the method of computation of the rental
which is subject to the fluctation of commodity prices, or the administration expenses, have
been also solved.

Further, the author obtained, through actual experiment, various coefficients neccessary
for computing the rentals and especially the economical life of various types of bulldozer and
the ratio of the maintenance and repair expenses to the purchasing expenses, and made it
possible to calculate the practical value such as the rental for the bulldozers which are now
in use in Japan. In addition, the author has shown a few examples of computation.

On estimation of repair costs, author established a method of calculating repair costs,
taking into consideration the time and number of the periodical cverhauls of machine, and
succeed in obtaining on correct estimation of the repair expenses, because he was able to for
each type.

Regarding the calculation of operating costs, the author collected and classified many deta
concerning the per hour consumption of the main fuel and lubricant oils, and was able to fine
out the increase and decrease of consumption, which vary with the change of the work con-
dition. At the end of this paper, the author added tables and graphs with hourly quantity of
earth work and unit costs by the type of bulldozer, according as the easiness of the work
and carrying distances.

B B  APEE IV YR IBTTORCRANT, FTOXEHE L XN T TEOEES IUCTED
BEEET5LDTH S, HHCET HRBERHICOWTOIEH 2R T LB AATEL S, EELD
BEHINTWEARHETS Y RAITH DR  ORMBEICOW THRNEELZ T, FlahbOEREC
B3 23ERYBIE L C AR RERHEEEE RO D CLCBRIIL, TORE b OEELEESRME
LTV B =V ORBROEINAEOT, ERNICERTE 5 EEICE N, DTH S,

TTEOEECRWUE, TTEOEMANAEREARELEZEL, TOARYAD 5L, FEXEOE(L
Wb ) T TEORENMERE X VEETh b, EESTHEICIFEOHSM A T U TR B EE
FRERD LIy, HEFEERE BT BIEEREEOEER DL T 5 0 PO ES L0 T
Wb, FleChOFE A BEEMICIFT D DHEROER S ER L,

TEOHEI BN UL, BB L EREY ML cBRANEC—E T 5 EHEGH L ZEOLHC FTH
B, BN D EHEE, BENR, BABEEOEER DWW COEKNARHELTIEL Uiz, ihlio
E#hx & bis S HEOHEBRE JOHEHEROFEBROREE, H 5 WHERAEBEEZET 2 EEEEORN
BASICOWTIR Uiz, I DICHABREICHEHEFRE FICETIAD T v K~ ORFH I AR &
HERHEIEE OEARBICHT T 2 8 WIC DWW TERINCRD, AELAE CTHEAINTHh 5 70 R~
DWCOFEABEOEREREE TS 2 e L, FRetBHbh W< DR L,

RICBEBORIED DT, F1D CEL 2R O X O m$A ZRIC AN ST EE 2 T
U, FERCH T2 BHELEROCRKD D ENTERDT, BEEORBIYZELIRDD  &ic
BRI Utzo

HILRB ORI RN T, BEY ) OoFMNE, HIFSONBERECONT, 2L 0BELHAL,
VEESHE OG5 BB OMEBAH D C LR TE B,

BB TV K~ ORI EE OHESME: &, HEREERHCIS U ey v+ TH & + THl
WHR 25 I HER LTIV R —FIL X BFTBET BB 2 —BEM S Ldic,



TN — I E LT OGS 2098

H

BIE & ]
1.1, # - S 3
1.2, TR~ EDBETOEE - rrveerreenn 3
1.2.1. BEHCRIT DR - e 3
1.2.2. ZEHCIIF DB - oevrereeneene 3
1.3, KBFGC DB - ovvreeremenreieeenniee e 4

F2E +IEBOEE
2.1. % R PR 6
2.2, L+ TEOERBEEAT e 6
2.2.1, EREFEAROEEG e 6
2.2.2. JUr—F @R BREB--eeee 7
2.2.30 I EMREEEE D-ooorren e 7
2.2.4. ITHBVERLRPLF - -ooovveeee e 8
2.2.5. - BHIEEEL Froveeemeeeeeeerneen e 11
2.3, FEINVF—-PILLDFLTROEE - 11
2.3.1. JWK—¥LTHEEAERCONWT11
2.3.2. T TEOFHEEE] oo 11
2.3.3. +IBOEFE FEEBYETLEE 13

BIE HAHSEORE
3.1. & T TIPS 13

3.2. BAE, EHE, Rk, BEME,
EHBREOEANBEER I ZhDD

ﬁii:‘cﬁ ................................................ 14
3.2.1. WAR, EHBRHB ICREEN
T ARG R DBEIGR - v v verrerrnvnrmineennieiiaans 14
3.2.2. FHERY DB (&) oveereeeennaenn 15
3.2.3. BETEMIKS S(L) e vrereereirenerinnnneins 15
3.2.4. féfp%g\::ﬁ- D(x) ........................... i5
3.2.5. ﬁﬂaﬂi‘g‘f L(x) ........................... 15
3.2.6. BEREM OBEREL 1) oo 15
3.3. BHEBEORMIEHROEEZZR L
A OB DB - overeererarnnrineenaen, 16
3.3.1. {HE, BHENMHARENEOEA
1] R e, 16
3.3.2. {Eﬁgﬂiﬁ .................................... 17
3.3.3.  BERYN D FHEEL oo 18
3.4, JEAMR A EE Uici & o RE o
= =T S 19
3.4.1. BHE, VM ARNSOEE
FIBEAG v eovnmererorevneeenneeerieere e 19
3.4.2.  FHAPRIEE e 20

EA B O K

R
3.4.3. BERIN D EERDEL oo 21
3.5, FEHEOEREEBIOBTE 22
3.6. {FHAROEEANEEELGDIBE) 22
3.6.1. R PRI T AT e 22
3.6.2. BSH D BEARBIE AR oo 24

BAE T F—VolEHSEoRE
ICIAEE o o F i 3 X O

FI& Ot RSEH]
4.1. % Bt 24
4.2, JEEERGRIDIZE v 25
4.3, FEHABEMEDEERE e 26
4.4, XIS DfE - eveeeermremmmrrerinns 27
4.4.1. A.G.C.A. OERL e 27
4.4.2. EHEITWVE~FLDONTOE- 27
4.4.3. F5 25— D-8 [ITOWTODJE--29
4.5, T DM oo 29
4.5.1. B B B 29
4.5.2. A5 9 OB 30
4.5.3. YMBOBENEE oo 30
4.6, FEFRIDEFED oo 30
4.6.1. HERIC L B 30
4.6.2. BB OWIREELHE L i G2l
4.6.3. BEAMAIEMRE LictEa e 32
4.6.4, F—-HXTHAEEORLBE0D ‘

FEFBLD B o veerovrerveenieeciee .34
4.7. BHEBOHE 35
47,0, JBHRE HE e 35
4.7.2. BHEORMEIE 37

BO5E IEBIUCTHOET

5.1. #% TR PP SR 40
5.2, M D IRENYBEEDELE v 40
5.3. BFHEHID o 41
B.od. TEEDEIE oo 41
5.4.1. EERRICEG LR 2R84l
5.4.2. EEMAREE GEE R MR

FRRBE) oo 42
5.4.3. JAT B DETE oo 42
5.5, THIDBITE - oooooroerrimiiieine e 42
5.6. T F—HETEAN b oERET 2

@Ltgi ................................................ 42

5.7. LTBEZE SO SUUR 44

*ERMREGALE LAMBRMKE ZEAR



(75

TN F—Fie B+ TOHRECHETIHE

iy ol 2R SO
135 #8 i

1.1. # Ei

TR = FEERA L TR b [FHECR TS 28BN Ch 5. Tivbbilbl, 8k, #t, Bt &E
BIOE LT OELEL TV R —FORTITH &N TEHOTEITICBEMTHERAINS &b, FolbOBEER
CHECTHERINRS &4 TE 5,

TR —FRATROELEOM, B, MR, Bllk oW LSO OBEEELT, Ao Lr—F,
W=, 2P a—SBOEFRIEOEBIEME LCHEAINS 0T, i, EELT, A/lloZEEs LT
HHITHE, ¥ 2 TEHECER CEOTERVERTH S,

BRI (crawler type) O 7V F—93FE L UKW OEIERE D &2 5 T TR BET 50

7N —HROREIC W TR T 1915 FIcllfE I N 2 R AR ORTH O2HRECFH I RE Lz &
BERZRTHD. LREREWTERESH, BEETEE L TRAEHEDDIKEDOS OXIEM L THEERI
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Rinb 100m® YD OBEEXEE L Qhice TOHETRIR & A Y LEOMMNEER b fHoh3, T8 AR
W, BEEYET S LD iehDi,
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TR —FFTORFCENTUL, BELIOLTELBMS Y ORBEYIECEEL, chkek vEuLT
BEY Y OTE DY ABIiZEET 5 T & DAER RITHICHR T,

o1 ORBY Y O TROEEICONTE, EECERTIEMSEDDN, FEXERS LN,
bEREEOHERYED DT LI Y BERTRETH %, KED USE OF ROAD AND AIRDROME CON-
STRUCTION EQUIPMENT i, OEEDEEMT7/bd, Tov ¥ —FOIEES)EK (dozer efficiency factor).
DOFEARXD EB Y FEER I T B,

The dozer efficiency factor takes into account the fact that a full 60-minutes work hour is rarely
obtained. Efficiency varies depending on supsrvision, operators, maintenance requirements, and site
conditions.
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N # = B3 H ¥ ¥y ¥ T —
D-50 D-80 [ D-120 BBV { BF NTK-4 NTK-7 D-7 D-8

4 B (3 ) (mm) 3,475 4,325 4,982 3,720 4,350 3,100 4,000 4,130 4,650

BT &) » 4,455 5,430 6,100 4,690 5,470 3,830 5,330 5,350 5,970

4 o ) » 2,045 2,560 2,580 2,160 2,460 1,980 2,500 2,460 2,620

et &) “« 3,000 3,850 4,100 3,500 3,860 2,890 8,360 3,860 4,040

ES E GRERE » 2,400 2,650 2,700 2,700 2,860 1.730 2,170 2,030 2,290

EHEERE (E ) (kg) 7,000 13,900 16,000 10,000 15,000 4,600 11,500 11,200 15,600

(B &) » 9,000 16,000 20,500 — | 16,000 6,200 | 13,500 — —

#, W =4 (mm) 400 560 580 460 560 330 550 510 560

JEPR B hO PEEE » 1,600 2,000 2,000 1,640 1,900 1,520 2,000 1,880 2,130

oW E (@) (kg/om?) 0.42 0.44 0.51 — - 0.40 0.50 0.46 0.56

(HF BT &) » 0.53 0.57 0.62 0.53 0.57 0.55 0.59 —_ —

& & 4] (P) 55 100 150 80 100 46 85 105 B 185 1P
A Ad 2 (&2 XE) (mm?) | 750x3,000 [1,020% 3,850 1,000 x 4, 100900 x 3,500,950 % 3,860{700 X 2,890 900 X 3, 860, 983 x 3,860,983 x 4,060

% B fE h (REEES) 30° 30° 30° 35° 35° 30° 30° - —

B K # B Ah (kg) 6,400 13,300 14,200 | 10,000 | 15,400 5,000 | 10,700 90 P | 150 IP

B RE#R (km/h) — 1.84 — — - — — — —

1 ”» 2.12 2.64 2.76 2.20 1.80 2.70 2.10 2.25 3.05

2 » 3.26 3.66 3.70 3.40 2.50 3.70 3.40 3.54 4.35

#3FE » 6.30 5.85 4.95 6.20 3.70 4.71 5.80 5.15 5.62

94 % » 10.10 7.30 6.13 9.50 5.50 5.89 8.60 7.40 7.23

5k ” - 9.60 7.78 — 7.70 8.58 —_ 9,64 9.30

6% # — - — — 9.50 — — - —

HBEE  HI1E » 2.73 2.34 3.34 2.50 2.30 3.13 2.80 2.58 3.05

2k » 5.19 3.32 4.46 4.00 3.10 — 5.00 4.18 4.35

H 3% ” — 4.63 5.95 7.30 4.60 - — 6.12 9.30

w4 » — 7.36 - 11.10 6.90 — — 8.70 —
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oW F = TEEHEREHE L,
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2.2.1. EREEARDER
PEHT W~ DL TRPERVCERETHHIRREANFEHIN S,
ij:%:;qx_féﬂﬁi (IO3JIL) +oeree e, 2.1
Q1 KF—v HEH) BE (m¥)
[ LEIRGRK
E : FWR—VOIEERE
Cp @ W4 27%A4 A (min)

ORI, ATV F—VORICL ) K — T VAR Q@ OERED, +EMESR X OEEREn+
BEOBBIFERMEN D, LREHERN f L0070V K —~FOIEEME E D2 RS THTEYEET 5, L
DLEDHE, FREORDIHRHMA L. FTiobbbiiECR TRt BE LSS, SkEREL, 7
VR =R TICIRRER TEBSARE {, O U EERESBEOB A L D K ERLET 50 b, E
OEDRTEINIRE 72D, LOHETRFCH L Lo

étﬁ47w¢4Acm@ﬁm,Ea®ﬁ%%#@%w,W%ﬁﬁ@ﬁmmioﬁifﬁk?ékb,E~I$
ThHOTHEIC—EDEY L DT LATET, HBREDD & T C DEEEAEELCHELTE EEECE
BLE . TR~y VAR Q OEREFRECHS N TRIEOBEC L VBT 3 Th 5, 7okt OEEEL
DNWTHEFEAELEHTH S, (1.1 2R
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L, RCREADIERLGE (efliciency factor) ZHBOIEEHIRIELEDHMBBICHE . THE D b h 5 BUBIEEEK
(field condition factor) WE ez & ThH,o

Thnbb, EREEARRKD X R,

10X (BXfX60*X F)

G TE- 16x (3 D730) (IR e vve st e e (2.2)
B: Jv—F@E (m»
D: hEfeeE  (m)
F: BISTERRE

fi REEERE
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() REFEMRL - ORAREARCOWT, THKREE H10%, H6 51RO e CHIELHET W 5,
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............................................................... (3.46)
ﬁéofﬁﬁaﬂrﬁu_f i&’(CT %‘/\_I Ry ();fz@ Bh%‘)o
¥ A B
Ll(x)=d1(1+f)<’§r—>P .............................................................................. (3.47)
(1 REFES)
x—Mzx,
L) = {R(E) + (tym ) P et P= L (M) ) F ) + (M)
= [R,(X,) +diye P L([m)}(" AI/{;;) Ly (ME) coreeemenice s, (3.48)
(HFEmER)
L {R(X) 4y P—L, (Mzz)}<#)¢L2(Mx3) .................................... (3.49)
(F AL BHESD)
Ly (8) = Ru(X) P Ly My )Y S ) Ly (M) o (3.50)
IRl X XX, O X, & OBRICRNT (3.44)~(3.46) A HIEE AR » Lo THMa LTHR
BB ERD I DS
Mx 051(1+_1_-)
m,(1+_1_> azzp—az-feP(————‘) 7/ 4+ R (Mx,)—L,(Mx,)
Xszx' 7 X1 ............... (351)
1 Mzx,
feP {al,ocz(lT—f-XL—————Xz >~c¢2}
o] TEDEES
w;(1+__> ageP—atye f-P<~—~) +R,(Mx,)—L,(Mx,)
X=X ~ 7 X, S, (3.52)
1 Mz, )
fQP{ozloz3<1+f>(1— X, >_d3f
. Mz, \(t+5 .
X, = X, ‘”1<l+7‘> s P— “n'f'P(T) ARy (Mxy)— Ly ,(Mxy_)
Mz,
fP{a a,,(lff)<1— X, )—a,,}
............ e (8, 53)
TD Xy Xgyeoeone X %*@Z}VC‘ifﬁmﬁi fiﬁéﬁﬁml}f}o
3.4.3. BRREEY ERAR
(3.47)~(@3.50) R X RO X HKDBND,
A KD
e (3.54)
{1 REEER)
1
lz(x):{Rz(Xz)+%°P—L1(Mx1)}X—2_—hﬂT .................................................. (3.55)

g BF fH #)
1,(%) = [Ry (X)) +tye P— L,(Mzx,)} e 1Mx ................................................... (3.56)
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B U e o T Mg S.(x0 1 G.7) Kb,

I+L
S(x,)=Pe {(1+f)("7‘>< f)ﬁ(1+f)< ’;2 >} ............................................. (3.58).
(3.58) & A U ISR CEFMRE S' () & 7c b HiE ®—3.9
Nbitgs P &35L (B—3.920) l
(1+ 1 i
s/ =P {1+ 2\ f)—(1+f) 2 (3.59)
X X -
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S 5 %
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L‘,<x):{§§;11; +f} ()%).P ............................................................... PP (3.61)
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L= [ r f)}()() P (3.62)
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(1) #FHEARAS

HANT, BHAIAL COMOEBOE®EL T 5 BEA 7L, AORMAHRTE D, OGS TIA
AN EERT 5,

L(N%) = §<1+f_%>.%’f-+c‘l.p ............................................................... (3.65)
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fefZL Nrx: EROEEAEEERE R
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X, BWEEEE o, i) 5 BT A R R
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L,(Nx%)={R, (X,)+ P—P,—L, (NEJ}(—X%) F P v (3.67)
el
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1 _1
Ro(X) =ty (52 )O “"f)’(&ﬁw“"’ TSN S - (8.71)
X, X,
1
(tair) [P- dn-f-P<N—x"_L)(H ) 4 Ry (Nitn ) — Ly a (N
Xn:Xl' de N pe (3.72}\
P {_L_ﬂ(dn‘fﬂ- 7 >}
al Xfl dl

(3) FEAME AR LB a0 AR
%Wﬁﬁﬂﬁ@%ﬁ%ﬁ$% ay LU, EERHAREE LT My, Mx,,--- yMx,_, Linolck &, %ﬁfi@%{ﬁﬁ%‘

BOEDS pray sy EEILL, TRENFEEE LY Licd D2 358, EEARIRD X 51,
(B A B DEEEEC o 335K (Vr,=Mx,)
L,(N%) :[{al.(1+f)_ }1}} J}l{xl +c].p ................................................... (3.73)

Xit WARYHEEEE o Wil 5 RE I s
(1 RERME) PHEHERCE o, W3R Nx,=Mz,—Mx)

Lz(mz)Z{Rz(Xz)+%(P—Ps)—Ll(Mx,)}<—X%—xﬁx—>+C-P ........................... (3.74)
2L
X w1(1+__) My, \o@r(1+2 . Mx,\ % (1+__>
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(@ @) P cereen e e e ettt e e (3.75)

“(+7) [ap— ocsz<M"> T Ry — Loty
X, =X, X (3.76)
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foP {o:l-o:,,(l +%><1f—M;"“‘ )—a,,}
7
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>T+CIP ........ (3.80)

7oL
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3.6.2. mMELYERHERAR
1) #HAER
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(2) BEBOVYMEEE 2L BE DA
B 1 FE 0 PEEHE o KB sR Or=Nx,)

ll(x):%<1+a1,f_ };; >—3(1T+NCZ}.P ......................................................... (3.81)
(B 2 00 YEEHE ¢ B33 (N5,=N,~Nx,)
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4.2. BEREOER
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B LB DR EF D TV K~ LB IO T, TOBEIHCARE W,

B URANBEBEOHEC X D, EIERE R X 2 Do WA L TYREICRE Ukl & OF RN 2 3~
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PSR T G 7 S AT 2 4T VN 2,000 4 T | Xl | Teie
RSk R 9 1462, 1597 V731, ,846.
D ERAREOEHERE LT o B AN s 10 X 1,422.9 | X 1,565.6 | 1,7138 | 1,623.2
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WEEEOH LV —F DL O, HiHllL s H o o0 | Tseza| 1oeo| 1Laoa
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S b AL — B RBIIAE QMWIEREND B B T HY i OEENBEOMXHEORL TH L0, ToRE SHEER
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25 a 13 x (6) 467 955 934 1,043 3,309
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27 a 2 898 628,679 700
BBV 27 a 4 1,122 1,015,292 927
27 b 0 - —_ —_
25 a 3 1,430 1.597,000 1,113
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=N I & 72 RO\ 24 & @ ‘ 2% 4 mE | 26, 2 iEE | 28 g
BEEEROYBEDLE 2 1,309 1,348 1,596 1,679
| EERABEROBES AL L 1,309 1,470 1,620 1,744
“ 28 FE BEYOLFEMmEL L 1,309 1,679
PEFEOEE L E Lo 1,354
2% & OE (U FEOFEHEEI W — 1,347
26, 27 F E& ” — 1,659
28 F F ” ) — 1,685
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4.7.1. & B2 B E

T R OBHE GEHEFELET) OREREFNNARE X 4+ 10,000 L L, f oL £—4.11%6
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POTBEERIEMNEBELEER L WEAL, BEITLIHELIECEEL CRBENL Y, RICHHT
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B XY RIS SIS D PR = o

(4.4 kv 1,000 BEMEOTIMR Y ) BEERE R—4.21028 0, 1k

1,000 B D EHE O RENT
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mo¥lE Xy, ERETEML, COEMEME 700 ~ 8,000 162 1981 207| 228, 259 | 260 | 281 | 302
]
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f ....................................... 22 (%_413 Zj,ﬂ\ﬁ)
TERRRERE SO e R 29 &
FEFN 29 EERE IS AMRE oo 3,800,000 |4

ETHE RA28CED
R(x)=23,800,000x0.159
=604,200 (F)

RICTEHAEERER D 1 B ORB/IMETRE ) % 255 1 C
604,200><-i—:—%=549,270 GD)
(B12) FEMEBEDORRY (£D2)
HRFO 29 SEREBI=38 AR BF B 5 )0 B — &3] [ OffH] THHe 2,000 FR GEIZIRD) A LT, &0mRisy
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2, 1, .y 2, 1+ L
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1.0 1.0
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KRTHEDRBELT 0L L, TOLOFRBOBEMI cCaLd0LT5, OB YD

EEIINHDET D,
Feree e 1.3 (%—4.12 18
B OA RS e 10,700,000 4 (4.4.3 2R
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(3.5) Kk, x,=3,300¢hr), #,=6,670(hr), X=10,000(hr)

3,330 >(1+g
10,000

R(x,) =10,700,000><1,3><(
=1,990,000 (P

_ 6,670 \(t+7%) (ﬁ@)(—}
R(x,) —-R(xl)—1077OO)OOOX1-3%<10’000> 10,000

=4,800,000 (F)
R(X) — R(x,)=10,700,000% 1.3 —1,990,000 —4,8000,000
=7,120,000 (FJ)
10,000 R RIC 3\ TR L Linin b R(x) X0 R(x.) —R(x) ZFIELT,
y 1,990,000
1,990,000+ 4,800,000

R'(x,) =<10,700,000><1.3—7,120,000><%]i-)

=3,888,080 (1)

1) 4,800,000

, , _ 0.
R'(x,)—R (,1:1)—(10,700,000><1.3~7,120,000><~—L1 X 1,990,000 4,800,000

=9,378,280 ()

2 [l H o EHR G DR coRBMEEE L LT

0.1 7,120,000
9,378,280 X 1 X1 860,000

EOTHY R(x) IO R(x,)—R(x,) ZFIELT
R”(x,) = (10,700,000 x 1.3 —1,264,640) x

=1,264,640 (F9)

1,990,000
1,990,000+-4,800,000

=3,706,070 (F)
4,800,000
1,990,000+ 4,800,000

R”(x;) —R”(x,)=(10,700,000x 1.3 —1.264,640) x

~8,939,280 ()
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2,666
2,666+ 6,420+ 9,529

6,420
2,666+6,420+9,529

1/H 336,010% =48,240 ()

=115,870 ()

24FH 336,910
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9,529
2,666+ 6,420-+9,529
SEHR Z O EIREEE LT

3,706,070 —336,910=3,369,160 ([

=172,800 ()

34EE  386,910%
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$ﬂ]ﬁm(ﬁ§$®i§jﬁﬁ.5bﬁkciﬁb‘fuy ﬁ%%jj Ay #3  D-50 13 55 10,725 1.771
AWM LULHEERIDCRT 2 HBEXRRE LTH = # BBI 1 65 13,650 1.391
. e = % BBI 0 80 15,200 1.250
B‘JVC%‘EE%A%VC&)%" H 4 NTK-7 7 85 17,000 1.117
Y EOBBMATTOTIT IV F—FERLIonWTDl = % BF 9 100 19,000 1.000
RERIS D RS R A R otug, R85 ok DR P o eanto R
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#—5.2 UL F—t 1 R0 U MELais N ER
B |3esEgide s BIAN RBRI=E #|H Bl= #|= ®|{AN O KBIB R
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¥ ¥ - w1 0.46 0.35 0.40 0.30 0.30 0.30 0.30 0.25 0.25 0.20
7 Yy — 2| kg | 025 0.20 0.25 0.20 0.20 0.15 0.15 0.15 0.15 0.15
o Fs 2 | kg 0.02 ~ 0.05
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R RICHS o 7 0.048 0.072 0.143 | 0.286 | 0.715
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