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Validating Dozer Productivity Computation Models

ABSTRACT

Existing dozer productivity computation models use different input variables, formulas, productivity correction factors, and experimental
data source. This paper presents a method that characterizes the productivity outputs obtained by the PLS model and the Caterpillar
model that are accepted as industry standards. The method identifies the input variables to be collected from the site, the performance
charts to be referenced, and the formulas and implements them in a single computational tool. This study verifies that the PLS model
may replace the manual computational process of Caterpillar model by eliminating reliance on graphics manipulation. Replacing the
Caterpillar model with the PLS model and implementing the process as a function contributes to assess the productivity of a dozer
timely by encouraging to utilize real-time information collected directly from the site. This study allows researchers and practitioners
to effectively deal with the values of productivity correction factors collected from the job site and to control the productivity. The
practicality and effectiveness of the method have been validated by applying to a project case.
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W BEs WEdS AU, o] wisde g wriet dkdst
o] ARE JArEE 2 5 vk PLS (Peurifoy-Ledbetter-
Schexnayder) 283} Caterpillar 232 E3&oke] A g Hr}
= 99 B0 2 $45]5L 910 v|(Peurifoy et al, 2009),
g4 0 2 S8yl Qe ofE 7 B9 £ ol thgh A
ol e Bl Boh s AiAIEE Hshke 1l
7|qgkct

£ AHME 7AiM 28 =9 A wsalls

AR AlEFEe 2 AR HIL e T

Ha 9le) 2t Wo] Agshe Y BAREY A 27
5 eSS oA By 45 1) Aok 208 R
RS PRI B QT EXe) BARNEAS o

2.1 =X9| ik HELY

EF e gk BARe] 8k (Touran et al., 1997),
A ZIAIS(A, =R, 90, Belol= @4 H A
), 715 B ARKEEASE(), A, 7R, e, AR,
=] $)(Shi and AbouRizk, 1998) X a2 @ Q1E(d],
EAREe), PEAS, A ARl i, Aok =9
3)(Shi, 1999; Xiaoping et al., 1996)9] ]3] H-EAS A}
A9 Y HERJAES 77 YEAA|(l, EE, Edo]x,
A, 71z, AR 9 AW, edeld, g as)t &
30714 452 TR 7 A AR T, 5, 1, 3,
3,7 8 47e] S92 Zhec) EdE Al TR e ARG
(TH F& 719, P, TERA(EN, olF, AHR), T30
(HP), F832(8 22 E9), Fj2lo] #3(d= 32 7o
52, Ejolo] F/1¢he Ttk Belol= ARl 5714 e
Eol=RR3(, 4=, T4, Ui, Anl-rusidd), HAGEEe]
o Up), §3 P 9 S0 REGTE TRk 54 A
AT AP FEe] A, 95 & A, AElolE
F2ARE a5 =4, HfElels 7R 287 E =4, Aol
P 45T B mA)olehs B 44 Adrh o)
AR 3714 4, Z 71UEL 1), &5 U $HoRE 23
ok A8 2 AR A 371 395, 3 A, ui) skl
9 AdeE T3tk endold ARl 7] $45, =
L djo)A F-3(Straight shuttle dozing, side hill cutting, Backfill
excavation), HZ17]oJeky, SRV )ofekr, 7]od Haus&w Hal
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T AYY, AE 25 T 52 2 BANY, ETelE
4% A, deas, 239 sde B ] =5 e)e
Agfshs AT HE ARG o] S T oY
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Edol= &4, BAF Fedels, BAE 2 3,
o] e s T g Stk ofd A tide] He =
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FEA WE B AAE o 8o R HEehs HES
Esdeapt AnAgE sk bl A ol AEky
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2.2 AP |
7RE S7HA] 7] AV X IEEE(el, 1) PLS 14, 2) Caterpillar
=4 3) Church 24, 4) SAE (Society of Automotive Engineers)
HPH(SAE International, 2003), 5) IH (International Harvester)
W) & o T 7RE A HE 8RS AR o R efelal
o] BT A AlEEo 2 S8t PLS e e
A FE-2)(General output formula)g- AM83)a1, Caterpillar Fhe-
I TRk gk ARk e [elE 28k S ARk
PLS 2el2 A RPEAE el a=skslr] &olst
& AFgehito] 715k vhA, Caterpillar 25l AJ2kg 213 dlofe]
PEES W8] Hxslokels WAl Slvk F o] Agst
P s M e 9 R T PR AR
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2) Caterpillar 25l TeZ 2 A|F=E A% dlo]g] Y4
TS A83t] e 2 BATES 29)(Query)
stk A e Fxsfoldt 1=
NI} v SARIEE. 22 2 wlhe- ARE Ans]
olal & QFWAE doTH, o= EFze] ARt
AAAg7te] e alo 2 Zkgsitt webk 71E A7 vlo]
B YEES F(function) 2 W Eksh= o] 97-HTh
EF oGP A7) T A AREE RS 83t
o o7l EFEAHY AIS gstaL, A8 Bl 7191
3k WEdo ISk HEE JAMEA Y 8 F JEE
g dx ARE AT 87 Utk

. ]
T H=x

3)

3. X gty HARHE Hiul

B A= PLS 59l 9 Caterpillar =] ALl Q==

AW BA Al S =R 7R SS9 B A
£/de0] #he skl o] K] BES Fig 19]] we} etk
BOPEL 5 2] 2y, A Bl frEd

SRl A GHE AlgspH, AR A oFfell AlARICE
| 1. Inputting global variables (i.e., 1, Er, Prr, fa fas, B, Wo, HP, 81, Hz, W3, Z, 6, D, PM) |
¥ PLS(PM=1) ¥ CAT(PM=2)
| 2. Computing nominal blad e capacity (Ghg) | 8. Digitalizing the id eal productivity (Pr) |
L] Y
3. Obtaining productivity correction factors 9, Identifying correction coefficient
Input [B, Tk, €] - Material weight frms Input [Fz]
¥ - Grade f Input [a; a3 a3 G]

- Operator skill fos; Input [5, Fol

- Visihility fi+ Input [v, F;]

- Material difficulty iz Input [m, F1
- Dozing method fp.5 Input [, Fz]

- Job efficiency foz: Input [Tg]

- Blade efficiency fz: Input [B]

- Mac hine transmission fez; Input [T#]

1

10. Computing correc tion coefficient (F);
Fefensifefosiftharifmrfmfsfa
Y

4. Computing Drawhar pull and
Determining the gear to used (p, g);
Input [Re, Rz, Rp, W5, W3, 7]

5. Determining the dozer operation velocity (Sy);
Input i, p, q, Dbs Db]

[]

6. Computing dozing cycle time (CMg);
Input [i, D, Vi Vil
A i

7. Computing the productivity by PLS method 11. Computing The productivity by

CATERPILLAR method (Pcar);

(Pris);
Input [i, Q(=0ip or Q4z). CM, fin]

Input [P, F]
L 1]
¥
12. Presenting the outputs obtained by two models |

13. Comparing two models and executing equiv alent compensation for PLS method;
Computing revised PLS productivity (Pgzs);

[]

14. Printing productiv ity comparison results

Fig. 1. Comparison Procedure of PLS and Caterpillar Operation
Model

3.1 Helps Heol

PLS ¥ Caterpillar ¢l o) FE0 2 AL E= HFE
Aoght A= AR it Bl SRl dgle] 3%
° 2 Aox& EAL TA 9 FgHTECITE A, BEASAE
=, BAMTE(E) 2 EFALMY ©99] SR, 3E=R] )
Pry=0; ARVIE: Ppy=ls TR Aek: Pry=2)% AF310] 24}
AAAEE Al (f)E BASITE WoE EXAMTE o URIEAP o],
AR DRPL AV o, EAL AR vo[y Elo]E2H-
H SEHY AH A A g AH o= ksl AlH(f,)
085 SE3ITE BAF ARRISHAINA(f, )= BEAREO) F3ks =
. BARSR= A71AI(, 1) 3ERR F7E7], 2) defigh =2,
3) A= =2 BAL 4) uiehE TEHv, SEHR A, A
el B ohazl gl F Fgle] Zhssick EApE sERR] ST
o, U] B2 BEARE oA & Jomd Arbde] 71 =tk
whH, 733 Akl Aakde] 71 Ytk BEANGEE BAAIG
() 3k Peurifoy et al 20097} AFESFe lolele 2eaict B,
eAe] Z1AA S, AR, 71oTHESRR(GS ), AT
(U,), E8°1= F3(B,:1=Universal, 2=Semi-Universal,
3=Straight, 4=Angle, 5=Cushion), HH|FA(W}), &Ar}E
(HP), HSREE(S,)2 “HALEE A=ste] 23k
Straight & Angle E¥jo]== Edjo]= 0l(Hp) B UM(WR)E
¢]#da}aL, Universal 2 Semi-Universal E&jo]== o] 552
°)(2) B Elol=2} ] A(0)E A=k A, S S7(<,
BEANTR(EY), BV Gp), E8A (D) S78skaL A3t

3.2 X AR oA o
3.2.1 Caterpillar 22!

A ZAFE( 4, Caterpillar, Komatsu 5)& SA|3F =49
s 2} E(performance chart)E A3 Caterpillar, 2010;
Komatsu, 2009). ©] JFEE ©A¢] =4A] ¥ TS
T PR AEgi) o] T HES I BAATE
& T} o] Aopdeloln RS Asbele] IS kol
(1) BARe] == 2,300 Ib/ley, (2) 2H4iwe] BAR= 3Ajelw,
EaEg) A A4 0501 () £xAe] Sut ng-
31, Fol7 AREE 0.05%, (4) FAZMEE WS- 8, (5)
ROl Sol5 (6) FANE T A4, (7) A9Ee
2100 % (5, 1*RE 2] A HFARE 852, (8) AR Edlol=
e BRYeIE, 8w 9) ZleMSAR AEulde 2 7H
st} wepr] 54 delA] 549 o& 971A] A BAAE
< A A BRS D87 ok AAeAES ARSI s
ksl 79, 39AIY] RS, 1) 3 R, 2) BAA
71, 3) EQAE S fE A dihg Hdsitt
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ER R AR R ERE

SRR AR D SAD) B TR FEL
ez Ak el A FASE sk Dot
b5l o] nglaly] Sfe) oA AFRe Y Ieh
2 U9 delele AEYek, U2 P Agsle] 4
Y 8 PES G5 BaYeh B4 IPPLIIRE Eq ()]
ANV A AR PRIk s e Aefshe
AL Agulolels] A B RISE B Y|ofaick

szae(bXD>+ce(dXD) D

oA71M, Pz e dd@de S4E 8, o

de =AE A 7B A

AES FAEIoRIE thae] HAAGTES 30 Hslod
thdedell 23t FaIS RBit) o] AFELS 1) BANE
Af e 2) 2 BAKS ), 3) 3R] SRS ), 4) TE7F
AP(f 1) 5) BEAREEOIE(f 1), 6) =AREER(f o), 7)
2 BEA(S ), 8) WIEZ F3(f ), 9) HMEFAFA(f oS
F3BI) 2+ BAAGE T3] -8 (track and wheel-type)]
uwkz} t}=c}(Peurifoy et al., 2009). ©]E 9712 BAAILE 2%
ks A dEaE o 2k

EANA BAAAG(f gy Thet 2] 59k 33A%
& sER JHe] EE BEARA1364 kgm))E Agsto] A&
H grolt}h e g BEANHAl RAAG(f on)= Eq. ()8} o)
EF BEANAE @39 SAlsks EAN RO 483k FAR

o,

Table 1. Unit Weight of Each Rock-Earth

£, Material Bank weight (kg/m®)
1 Clay, dry 1,602
2 Clay, wet 1,780
3 Earth, dry 1,661
4 Earth, wet 1,898
5 Earth and gravel 1,898
6 Gravel, dry 1,661
7 Gravel, wet 2,017
8 Limestone 2,610
9 Rock, well blasted 2,491
10 Sand, dry 1,542
11 Sand, wet 1,602
12 Shale 2,076
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ro] Qigit). olg S0 BARAY) B ARG Rt
T A RAAE FolST whE, pgrh A WA
Z71ITk Table 10 ANE 2A% BARE 127142 724
m, 7} BAF 3 TR Bg () 2] EAKR HEE(E,)
=7 F5Er,

Wy= Ezu( Ep 2) @)
F = 1,364/ Wy 3)

W, B BANE, B BARY mlERs W BANYY
W BANAL f e BARA BAAIR 1,364 BEEANH
(Unit: kg/m*)2].

2pqHe] A B f o theat 2] ket RS
SRkl wAshE g, EATE AxlEhs RipiRke 2 o]
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k= W 9 ARl wet Witk AR Gy SR
FAEH, 82 100 fid 1 fto] olwists 1 %= Fofghct
PIEE FEAE SIS SPEEARE orlsit) A= B
A AIZAPE 2 FHE Aeshes s ERTEH 9
S5t} Caterpillar7} AJ38R= AAREAAS 2812 Eq. ()9
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7h A4AR1 2 dTlS Aol Bk SdHro|th B EES
Eq. (6)o AIAE 7FAIA Al V,) BES AHg-8kf(Peurifoy
et al, 2009). 2R 2G98YS $I8h S 7IAPdo] SR
W, Hoigk 1S Fofetar, 3R] (e, WA, v, <5 S,
T o2 AR 0.8 Esith

fv= VM(U72) =

1,1.0} (6)

2,0.8

A7IA, V& 7P mIERS v TV S
EARS e HAAf ) Tt o] it =
O WIS BARST B el s etk BARST 2
47FA)(ell, 1) Loose stockpile, 2) Hard to cut, 3) Hard to drift/very
sticky material, 4) Rock® 2 G238k} BEAP) 3E#Z S5U7]
eel =gsilel] g Ae v, dek ulel PEY B
Belo|= o] ol Feph itHizjoln viglEe] Fejsh
IV NE G} B4o] folekr] itk wEk ufe- ARk Al
AFe A7t VT 7] o], BARIve] ol Eabe]
SA7Fs BANHA 8= =7Fs BARGET T Bo] AAjEr]=
gt BEARST B e BARE 83hs o=l JEs L

[

Eq. (79l A 2317 8377} Alsehs dlelele s,
7y BEAMY ¥ 8ol AlFE RS
1,1.2
2,0.
Fam=My(e,2) = 3. 0.; @)
4,0.7
A7NM, My +8dol= mEHS e 280l TE.
A8 i@ﬂ]‘l‘(f )T TR o] dkkETk E*]-;?:
]ﬂ‘—% '(H?—]:E;g ‘—— 1) "’}'_I‘E E‘IE UEOJLHOJ E-J ﬁ
vHETAA =sk= WE(Slot dozing), 2) 2Te] =4S Okgj

Aol -835F= #(Side-by-side or blade-to-blade), 3) 23!
7] ¥hH(Straight dozing)e] 37X 2 75w, ZF by EHg2
A ol §almAleo) tark 7 S8 nAE
Eq. (8)°l <J3) Axdrt

1,1.20
fDJ[:D/L[(h72): 27115 (8)
3,1.00
A7, f oS EASHE BAAS DML B BAgAl
mEEx; b EAHR

88 HAAN S jpe T AAARIE] Al dakts
Rkgstr] el ARSI, Eq. (9)2 ikt

M
o

fe= Ty/60 Q)
A7V, f e SRR B
s T AR

HER F8 BAAG(f 5= thet 2ol
F3(B)2 Universal (B;=1), Semi-universal (B;=2), Straight
(B,73), Angle (B,=4), Cushion (B,=5)2 E315It) 4] A%
A} A5AHES Angle-blade$} Cusion-blade”} Straight-blade <]
50 ~ 75 % AsS WslEitar HAEc) 2 ¢395= Straight-blade
9] 63 %= 7Pk viER £ BAA(f )] 27841 Eq. (1)
03 2t

AT Tre ZAARE 6023

RR:

ek v

(1 stBp=123
7571063 st.Bp=4,5

(10)

WHERE BAA(f g)v AT ARk HEEAIET
(7t) (], Direct drive, Power shift)ol] &Jaf A€ ) told=
szlo]B( Tt=1)= APz Wap} =14 7)o
SR gon, =AARPE 11 2Rl -8tk whE, 39l
XE(Tt=2)= AFz79] Wk} I, e 7)ofHdoe] QT uw,

AR FR2 ZGROA Fr8atk WEREel e BAgAlE
o A% 2422 Eq. (1)3 2 &, W Ak 01502
71gght

O

f :{1 st.Tt=1
@5 10.80 5.t Tt =2

371 97K BAATES &
FHF)= Eq. (12)9] of3l ket

F= > feX Fos< FvX Fam > F o< f e f5X fas (12)

nRjeke & FEMI( Py 75 m/h)ye Eq. (13)0] AXE 2]
H FARA(PYT A BARAFHF)E wete] ket

Poyr=PrxF (13)
3.2.2 PLS 2

PLS R"(Peurifoy et al., 2009}
e A0 Y KIS B o
Belol= 83 A3aie] A0 LU FoE T3 o)
it 5 EHO)=8H Qyp)2 S ESR] BAVE StV
02 3t} o= ZWH(side plates)e] {2, & &5(slot)
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2ol 7Fs offtel wel IS Witk Bdols £
Eq. (14)°]] AA1E AAH Edlo)= Aol Boli= BEARol(H),

Befo|= Rlagako 2 ol EARON(IT) 2 Bejol= S

o g ol EAPH|(L)E ARS3te] iksich
H’L st.SL=1
Qvp=10.80H*L st.SL=0,SD=1 (14)
0.75H%L st.8L=0,SD=0

o71x, He Edlo)= Jde) Bole BEAbgol;, L2 Elo]=d
A== BEARR];, SLE S FatoRE Rl M,
SL: 1=5-3, 0=n7-2; SD& SREA 7Feoli-& vehls
W, SD: 1=7Fs, 0=E7}%).

Peurifoy et al.2009)= E#o]= &7 AFEA] EARLO|(W)
£ EAREC|()9] 2R AlRbskaL, EAEolS] Alw(H2) B
EARH)(L)el] vlElehe &4k At 54 Edlol =7t
AgEe B, Edeols 8% S 7 {F5(SL=0 or
Dt £ A87Fs7d(SD=0 or 1)= F-8HFE 28Tk
ole} wrdste] 370 A9-o] 7F SR 3|, Sase] ke
go|== &5 eujdlolido] Ths(SL=1)317] e, Edlo]
FHoE FEHE BAPE A 24, Ssto] FAEXA
IOk SL=0) o] =Adl] ofal] FAdd S STl whiol
S0 7Fs(SD=1)3F A-golth o] ¢, Beol= &
o] F-2he Seo]= -7k of 80 %= ATk 3,
Hlo| o] B7Fs(SD=0)8kaL, SR mE2H(SL=0)
o] F2HE Ego|= 87k 75 % Itk FAR
] BHO)=8TH Qup) el AT Al BHlol= Hwe
EAFE] 9] FiA(e], o), AR EARo] 9 yH))S
efehA] @ar gk A BAATEE WHdekA] et
Aotk A= o]2fg 7S A Vbt HARE gttt
v o]l A= BEARROl(H)e Zol(L)= =41l 72k 7}
vk ARgsle] Eodd S Bl E53Tt o] A AR
© T2 Edol= H|ete] BAEM|S] i g Hlatslo]
Eiiaas

2 AAuPAlA Cp)= Foldl =4 F8EA 7 Uy
I=track; 2=wheel)7} AJdx7(dl], ZEX] BEADS S-85}o]
Peurifoy et al.(2009)7} #|&-3H= Ho|EE Hzxshe] 2838t
TAEATA Wy EAE FA(W)9k Bdlol= FA(W,)E
tfste] A3t S AT B Addx o] AAlA 0]
ok =4 A, o 5 %)7F Folss w, d=e] At
L 2Rgshe T EAA B AR (R, 52 A
< kefton W92 Atk FAETE 1 % 579 wnjct a7
g2 10 kg/tono] SEE o2 73} (Peurifoy et al.,
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2
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e
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2009). %$]olA kg/tonT9] 2 HEksl7] $15) Eq. (15)0] A€
A" AS 100] ARk

R, =(tan(#) < 100) < 10 (15)

oJ&)) ¥R AN E 32 BARYE S aefske] Ak
Wyp= Wy(1+R,) (16)
27 Bflo|= o] ARlsh= BARK Q)0 BFEE -

]

SAFA( Wyt AxHT T34 7F vpdAH Cp)E F3ho]
E3I) AL Al Az Sl e S1Ee Bl
= A FAE EALe] 5 A3 ot etk ek
Yl EARAI W2t Edlo]= el 2 EALe] wizA|
55 Fslo] @arEtiChurch, 1981). 32017 BEASH(ET)Y]
WA (w, )& Felet 5, Bdlo]= ZHel] 21 EANA Wy
THEARK Q,p) F (v, )E F3te] dojxint A L)
o|l= MWl F2¥ BAL] npEA|S( Cp)E Eq. (17)90 <5
Az

N

il

o

WX Cyp

Cr =", %2.700

amn

ZSTAW)E o3l BAFA Wt Fra=A5A( W)
£ i) Rk AIRAE BANKG) AR 285
of A} APeARE e Sk A7) a7Re AA(Dh)
3} F30) 7w AA(DY,)E 217} Egs. (18) and (19)%
Aol AP

Dby = Cpy X Wot (Rp+ R+ Rp) X Wy (18)

Dby =(Rp+ R+ Rp) X Wy (19)

AREE 9 $AEEE o3 Zo] 59y =419 13]
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FRE ek MRS Feg etk =AM
(1), AEE Hz31710(p), F17104(q), el 875 291
(Dby), 223l F30)] 7%= HRJAH(Dh, )o] FoIAH, o] g
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PLS B/ AIS] A Pyyg; mi)E o]0el AR

FNSES) SHES Fq. (22)9) ISR AHsle] frErk
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NGk T8 o] mEle T2 7R A shidise] areel=
HAAGE 5 99 AFES 1eBA ¢ sl Stk A&
Eo, =A9] BEARRE)] Uit JES nXE =4 AR
()7} LElER] STk wEsk vl ER 3L neEhEAE
BEARA BAAGE eelA] etk PLSRES Q48 g%
5 QS gk ARESIAY, Q) ARSI SIsiAeE 1k
HAAFES FABloRIcE 1387 o et oFE 2
ol wehy PLSEEE AL v, Q,p 32 Qups o #hol
ARgE=U) whel A B AFES ge] aelsloksit) o
o] 7|35t v} o], PLS X9} Caterpillar 22 AAd BAQ
AES t=A FHFska 85| wizel] F S vaEAsy|
S8l HAQES F53P 12 Hart kB e Al
2] eAloll ] edaknidl 2JHzl(e], PLS &€ PM=1); Caterpillar
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4. A<

4.1 ARRE A THIZE 7R

7] =AY R Aae vuiAElr] fl3) Fig.
20 AAE T2 HEAYGS IR AATE AARICE =2
o] E, zAZlo] @ ZAZoR= 712} 18 m, 040 m 2 1,200 mo]w,
el TR & AE 2R 8,640 m? (=18x0.4x1200)0]t) HEE
S AR Sl F5 ARSSE =S SEER] AdEie] Fo)
EEH7] Wil A =Sk & BARER ESA(LIDE
2831 9,500 m’ (=8,640x1.11)o|tk =A42] ZHifolEe thewt

18m

Fig. 2. Workplace Profile and Dozer Operation Method

Table 2. Caterpillar D8T Dozer Specification

Specification type State
Model D8T
Manufacturer Caterpillar
Tractor type Track
Shift type Power-shift
Engine Model C15 ACERT
Flywheel power 312 hp
Type Semi-U
Blade dimensions Capacity (by SAE) 860 m’
Width 3.93m
Height 1.69 m
Transmission and Forward gear 1 3.4 km/h
speed Backward gear 3 14.2 km/h
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5, $X7)0] 3dke 2 m&ste] BARA] o2 B
o] £9¥ =4+ Semi_U-blade?} 22HE Caterpillar

DST (track-type)o|™, A= 10 Ao &8s 28314

A FYE B 2 QO] FegEilaL, =A19 et

ke 2443} 48 minh2 24Tk Anzp ARE

Caterpillar A% =8-S 3xste] Table 29 A|A|stch

&

4.2 Mrky EM Zat
4.2.1 Caterpillar 22! SLAZ4n}

Caterpillar 298 AFg3ke] DSTEAS] A BAAG 2
FEAAES T3} o] AAkE ATk D8TE=A]2] F A%
(P)& Eq. (D)9 A5k dalom SA3br7 H4 ASE
FAsI] Alksidde. AGERe 242t a=4,085, b=-0.0165 c=
494.2, d=0.0021% 4= 3]k CaterpillarAb7} Al gdh= =4
235 2eEf(Caterpillar, 2010)0]] W= o] =4l Wit £A4AE
7} #2250 fi (1524 myolx] ) 600 ft (182.88 m)olx] f-&3ick
B ARl =EAR(D)= 80 m (26247 f)= F5=3 7Y
FA2 e o] Thsettt AL BANES tPde R HE
T QET} o FolA |, EAME ‘Earth, dry (f;=0.82), 2H73
AF 15 % (f =0.78), AR} SHEE “HAEIFEE(f o5=1.00),
PPV FRI(f~1.00), BAR-8 == Loose stockpile’
(f1=1.20), A8 “UREEARHP(f ,~0.80), ZHE
L AR 482 7FE(f 470.83), ARSI Bl =R
‘Semi_U blade’ (f5=1.00), 28] ¥H<F3S ‘Power-shift’
(f g5=1.00)0]tk Caterpillar7} ] 270G A 51ei2E A}
gte] TEE 242 TIPS 228.80 m/h, BAAF
(F) 0.61=, Eq. (13)°] 93] 4&=e FE8MA(Pryp)S
139.56 m’/ho]t}. Table 32 7} YAk melg S48 BAAS

AN B RN ARE AT

M

M o

4.2.2 PLS 24! EAMzq}
PLS RS AMg3le] hibek DETEA ] fa b Aheats
2 e 2ok el HE3 w4 Baol=9) HAE BARVE

Table 3. Comparison of Caterpillar Model and PLS Model

& G H=1.739 m, L=4.542 m& 2331, Eq. (14)9] st
3 Blo)= 8 Qup)e 1265 M’ (F, 967 LCY)= A=H3)
t}. Eq. (20)] ofsf ARNE( VS ) B S, = 244
3.4 kmv/h, 7.9 kmvh7} =81, HEARAEE( V)9 B
(Vi) Z¥2t Table 20 AAE 7]olgd Hawd] 3.4
knvh (56.7 m/min), 14.2 km/h (236.7 m/min)& =543k
A - 37 PFEE(VF,=56.7 m/min, Vi,=236.7 m/min), - 3%
R Ht7)ef7d ARt =0.1 min) R o] FA (A=A
280 m)E Eq. 1ol 481, ARIE F71(CM)7F 1.94 mino.
B T 248 SV (Ppy e S A et
Eq. (22)257¥ 164.02 m'/h7} bk A8 55 Aakdo)
AA] ZGAIRHE(48 min/h)ol 3 F8h= I EAF(fm=
0.80)2 H-gapd, w49 FaM3e 131.21 m'/ho|th

Table 304, 7} mele] 2} BAAIGTE 285 AL
IR ok A A 324843 (Nominal productivity)
ZAZA= PLS 2dlo] Caterpillar 22| H]] Hg=2lo]c) Wb,
FEAYA(Effective Productivity) AF&2ld] A8-5)= BAAS
(F)y= Caterpillar 22 2 PLS Relo] 712} 0.61 2 0.802 SWike}
o] Caterpillari2so] AJthd o 2 ByAo|Qiet. AAH o2 F&
AL Caterpillar=@lo] PLSE o] H&l 5.9 % =7 Veh}
iAo R JEA]l RER sAHck

4.2.3 PLS HEDE HA|

Caterpillar 292 YA J3Fa S Alojd
AEZE Hlo|ElE AR83laL, A8l wet BAAlTE g 2831
S &3 Wlolt). whd, PLS Rdle ik o sk
FHa EAAIES oA AS L A5k ARG AR
ZIHAE Rkshs Bl Fskk webs 7 g oSl
A2 Aol A3k /¥ PLSEES A)Rlsl] $13)
Caterpillar 28 7|2 23l 2R87Fs3 AlGE ool 22
7l wt MAgick

(1) BARRE(S )& B =AM diel Sel s vioda)
= Azoln], EYA S4e B4 438 FA2} Bejo)=o
Al EFge] G Tk PLS BHloA Sle]

M Prod. Blade Cycle Correction factor Applied | Effective | Difference between (%)
odel (m*/h) | cap. (m®) |time (min) Tew | Fal fos| fv | Fam| Fourl Fom| f5 | fos| factor |prod. (m*/h) Poir Phpy
Py 228.80 8.6 - 0.82 |10.78]1.00{1.00|1.20(1.00{0.80|1.00|1.00| 0.61 139.56 0 -134
Pprs 164.02 12.65 1.94 0.80 0.80 131.21 +5.9 -6.7
Pppy 164.02 12.65 1.94 0.781.00 1.20]1.00{0.80 1.00| 0.75 123.02 +11.9 0
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