EEE

dump truck 4tz belt $1)2)

3. helt conveyor 2H}
%ﬁi HRE EE lLoton/m* e B|EE #:
AE 20° 2 30°o14 180m/min o] £z =z Lul
& o belt o} Zol 22 il Sulze <E-

i

I(F)

71 xg bg
<EEFERFFTE RESEAR>

cost vj

22 o7l ol % FASz 29 belt Mol
wE max. b S3E <FEK-14>9 P 24
3red &4 AAsg o

<F-14>
belt rfy | ERgF o)
B=650mm max. 500
B=800mm max. 1, 000
max. 1, 600

B=1, 000mm ,

13>t 2.
<FE-13>
. £ (ton/h)
belt £ _ fi@mAE
X [ s
B=650mm . 568 688
B=800mm 885 1,080

B=1, 000mm 1, 430 1,750

belt & = ERIAES Zulo] wa} £ 0]
2+ 1k DIN 22101 ¢ 9|8 (<28 -7>) ol el
dogubakel bat 270 o)A ok 10%e] wts

o
.ra

0{1

% Effective

W —T T ]

9 : —

ot 10— 15} 20— 25— 30—} 35}

) | |

—~
EN

Tl
<=23-T> belt RN 2B TR0 02 24
2k A (DIN 22101)

o

belt conveyor & E474 A DIN 22101 o]

material 1. 5t/m?

fm"/h
t/h

® B=1000mm iy 30°
o JHO0 @ B=1000 mm 5 20
2000 Q3 B=800 w3ty 30°
@ B=800 A1 20°
18004 1200 @ B=630 4732 30°
® B=650 i 20° /
1600
1000
1100
12001 800 -
7
1000
600
800
e
6004 100 '

m/sec
370 belt#g

0 1.0 2.0

<zZY-8> belt 2Hk: belt L9} 2HIRE T4y

— 22—



4 Na=
2
g
300|7 $§ §_*‘,
E A
20 ——
7P
1001 5 “\\“\\\‘\\“\\ 3“
A SHF
Sl S
FAAN
% 5% 1600 T500m
A7)

<2Y-9> KF belt RHIA] belt ih: RutzF 2
2t H2|2}F driving power BR{R

FXel wtet
Q-H

_¢fs
Na—w(3. 6 G,-v+Q) +77-6—

o2 AEE e oA
Na=belt conveyor o] P
c=belt 9 AT A I
S=pulley idler ¢] 34 A 3§
s=¥4 A2 (m)
G.=belt 4 idler 9] 33 X9 #HE (kg)
v=belt 9] FEfTHE m/sec
Q=22 ton/h
H=3utg m
DIN 22101 & #5Eo] <] 3b=d
448 s=200m 300m 400m 500m < =
c=14 1.2 1.1 1.05 o]
Viering ¢ A 4to] 95w
s=200 300 400 500 1,000 1,500m < w)
¢=1.451.311.251.20 1.09 1.06 o& .
Hol ot oA AE A4 Wy
§=200m~1, 500m 7}%] A &4 o =

(EP)

P
%{).
800 / pfr’ .
<, Tl
S ~
7004 N§ § W,
; V=
: R
; o
//Iﬂ]//qﬁ AR qu’
400- Iﬂ46§ g
RN
_ "IN
200 = Q- @\'“
100+
0 T r —
0 500 1000 1500m

<2g-10> 10% THY belt RUk: belt E ubat
22Ul Ha|2t driving power BiE

¢=13¢& A3} o

f=0.025
G, B=650mm
B=800mm

7t
3

Mo St off IR

1;‘]1.

3o}
3

=
belt 2]

30kg/m
50kg/m

B=1,000mm 80kg/m & & &34}

= 24l €% v Scharf 9] 6~8m/sec 7}%)

= F4d K3t

PA F4F 2

m/sec & A -$R o <z29-8>.

H:=
A% Ax

5% (3°) H=0.05 s
10% » (6°) H=0.10 s

32.5% » (18°) H=0.31 s

°o]E=Z belts P &

<FE-15> @ KF ZoieF
t/h B=650mm { B==800mm ‘ B=1, 000mm
250 | Na=0.069 s
500 | Na=0.099 s | Na=0.125 s
1, 000 Na=0,186 s Na=0. 222
1, 600 Na=0. 293
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T

g

T
e

1000 2

Il

B=650
T
2B

700
600

400
300
200

DM/EP

1
construiction cost

DM /m

0

<1% -11> driving power 2} belt {ERI{F

100 200

(maker #REE &4)

300 400

50

<z2#-12> driving and tension station £

. 100,

T
Na=Driving Power

o

9zt

construction cost 2} driving power 11,74

DM/m DM/m DM/m
4 2 -
5001 ® s00{ 2 7001 ~
400 4001 600 /
3001 ﬁ 3001 750 / 600 7 ///
200 24 200- 4 4004 // 5004
100+ 100 300+ Ky 400 142
0 0 — ) : 3
100 200 500 1000m 100 200 3500 1000m . 100 200 500 1()0()m o0 200 500 1000m
DM/m DM/1 ' DM/m DM/m
® 5 ®
8001 8001 1200
600- 600+ 7,/,,10004
4
_Z /S
4001 200 AL .
0100 %% 1000 00 oo 0 0 500 1o00m Moo 200 530 1000m
y m o
DM/m 00 My, 00 500 1000my, R ’ DM/m
800{® © @
700 1200} 14004 T 7
600 / 1000 1200
5001 ‘ % WW/ 1000 //;
4001 = |60 % 8007 12000
300 L 400 1600 11000 —— —
100 360 500m 100 200 300 500m 100 200 300 -500m 100 200 . 300 5001a
<z29-13> &8l H2|2} total construction cost B
@ B=650 Q 250t/h  KZ ® B=650 Q= 250 t/h 10% © B=650 Q=250 32.5%
® B=650 @=500t/h KT+ ® B=650 Q=500t/h 10% (@ B=650 Q=500 32.5%
® B=800 @=1,000t/h K7 & B=800 Q=1 000t/h 10% i) B=800 @=1,000 32.5%
@ B=1,000 Q@=1,600t/h K7 B=1, 000 Q=1,600t/h 10% @ B=1,000 Q=1,600 32.5%
<H-16> @ 5% HA} SuiE <F 17> @ 10% ZA S
t/h | B=650mm B=&Mmm’ B=1, 000mm t/h ( B=650mm | B= smmm} B=1, 000mm
250 [Na=0.116 s 250 | Na=0.162 5 |
500 iNa=0. 1915 s |{Ne=0. 2175 s 500 | Na=0.284 s | Na=0,31 s
1, 000 Na=0.371s | Na=0.407 s 1, 000 "Na=0.556 s | Na=0.592 s:
1, 600 Na=0.588 s 1, 600 | Na=0. 883 s
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<3K-18> @ 32.5% HAAM 2ubEs(eF 18°)

t/h | B=650mm ‘ ' B=800mm | B=1,000mm
{

250 | Na=0.357 s

500 | Na=0.672 s | Na=0.698 s
1, 000 Na=1.33 s Na=21, 366 s
1, 600 Na=2,123 s

belt conveyor o] P 3 driving pulley & &
iR A4
P— 75+Na — 755/\[(1 =95-Na

v
A P=T-T, T,=%2%3E belt 38 (kg)
- Ty=wigml belt ) (kg)
P =belt o H%h) & (kg)

T\=P+T,
=P+P——
=P(1+—a) (ke)
A F belt o pulley 9 HZ 4
a=210°, belt &} pulley e} o}z A&
#=0.30]2}z 3
T1:Pu'1.5 .
=37.5.Na(kg)
belt o] iRErel) 3 LRLREE 12, belt & ¥
fio REE k2 34
I— Bl
12" B'=belt i (cm)

K,=belt L9 5hE (kg/cm)
=37.5 Na(kg)

K= 305 Nar12

i

7] A belt el B& RE ¢ ply E +3
= maker 9] A% datacl 23ld belte] #EH
A cost(DM/m) & F3hste] oh&-3} o graph
F A48 9 <z3-11>.

o] 3t9] Al 4tel A= A4k H| 4 graph k9
B Histg ot

driving pulley, E-motor ¥ ] -9 EREHHe
construction cost & maker ¢ {24t data o] =}
Zowv] 7 el ZE roller @ F&REo]  ofE cost
= <z¥-12>

B=650mm 9 = 150 DM/m

B=800mm < =} 180 DM/m

B=1,000mm < =} 200DM/m
F A &3y o

ol Ao A4-& B3dle] fulb fEEE] WE belt

9} construction cost & Epshd <23 -135:}
Zrh o7 A gA A4k He)d KE 2 10%
A 2kl A= 500m S, 32.5% A4 $ul
o ALE20mE JFoz <FE-19>9 o)
A4 Ak

<E-19>

I

belt 1 [ut-&k belt 73 A tci(())r:]scro\;t el 7}7{ \ 1onﬁ oS!

(mm)}  (t/h) (DM/m)| (DM/m)| (DM /m)
650 | 250 | k7 240 160 | 400
650 500 | 260 {  200.| 460
800 | 1,000 | » 330 | 240] 570
(1,000 1,600 o~ . 3801 20| 670
650 | 250 | 10% 290| 260 550
650 500 o~ 330 360| 690
800 | 1,000 | » 450 ] 470|920
1,000 | 1,600 640 | 510 | 1,150
650 | 250 | 32.5% 480 220 700
650 | 500| 580 | 360! 940
800 | 1,000( '~ 830 | 470 | 1,300
1,000 | 1,600 1,240 510 1,750

§F : belt & BR413E construction cost, - Bl E-metor

=

frame, pulley, roller %

1) &hE
@ belt T.:2,000m ¥ 1T
@ 8 U % : construcuon cost ¥
0.7%/year
@ #Au HE: OHE 2 QEA At
10%
2) capital cost
) g i d ] B o 3 4
13 A31m 204
2 w7 Wf
@ FIF : construction cost & 7% /year
@ HE8Et 2 construction cost 9 1%
3) MEH|
@ belte] 4=

— 25—



<F-20> % Stumpf 0 2{5HH

B|mm| 650 | 650 800 | 1,000 B | mm 650 1,200
Q |ton| 2,500,000/ 5,000, 000(10, 000, 000{16, 000, 600 @ | ton 6, 500, 000 11,000, 000
2| t/h 250 500 1,000 1,600 o
il ' @ 44 Az D £BE: 0.8+0, 2% /year
% tagger Of 2/t 8 BHE
‘B |mm | . 750 1,050 1,200 @ Skt 1 0.044DM/kwh
3, 61
@ | ron | 2000000 000] 298 %00, 000 ‘250 bo0c00 B BER:1%/year
<#F-21> @ #3 belt 2Lt A2 ;1,000 m)
belt i3 mm 650 650 800 1,000
£ ut 2 2 th 250 500 1,000 1, 600
belt % A (& DM 460, 000 460, 000 570, 000 670, 000
7] e} construction cost . ” 240, 000 260, 000 330, 000 380, 000
t% h B A :
belt T DM/year 7,500 7,500 7,500 7,500
t BH-E H T " 2, 800 3,220 3,990 4,690
X &t 10, 300 10, 720 11, 490 12,190
F 4 v #® & " 1,030 1,072 1,149 1,219
S E ” 11, 330 11, 792 12, 639 13, 409
1 %54 (1,600h) =4 A DM/h :
I capital cost
12z % (1,600h) A i A
WOE K oH B DM/year 12, 000 13,000 16, 500 19, 000
1 e " 28, 000 32,200 39,900 46, 900
® [y B " 4,000 4,600 5, 700 6,700
- } " 44, 000 49, 800 62, 100 72,600
~ DM/h 27.50 31.20 38.30 | 45. 30
24 R (3,200h) & 4 A :
WOE K W OB DM /year 24, 000 26, 000 33, 000 38, 000
1 ¥ " © 28,000 32, 200 39,900 46,900
" W% B ” 8, 000 9, 200 11, 400 13, 400
- { ” 60, 000 67, 400 84, 300 98,300
: DM/h 18.75 21.05 26.35 30,75
H ¥ B %
belt & = 4] DM/h 16. 00 20. 00 24,00 29,00
, N DM/year 4,000 4,600 5,700 6,700
A & #H OB & . 000, , 700 ,
! { DM/h 2.50 2.87 3.56 . 4.18
V B A % .
belt { P 70 100 186 293
DM/h 3.08 4. 40 8.20 12.90
Vg B R : o
. DM/year 4,000 4,600 5, 700 6, 700
1% ft (1,600h) & o A DM/h 2.50 2.87 3.56 4.18
23 % (3,200h) & ¢ A ” 1.25 1. 44 1.78 2.09
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M cost {% &
13 £ (1,600h) = ¢ A

5 7. # DM/h 7.05 . 7.3 7.90 8. 40
capital cost " 27.50 31.20 38. 80 45. 30
belt ” 16. 00 20. 00 24.00 29,00
OoROR {71 £} ” 2.50 2.87 3.56 4.18
B 71 B " 3.08 4.40 8.20 12.90
B E ®” ” 2.50 2.87 3.56 4.18
2 { " 58. 63 68. 69 86. 02 103. 96
DM/t 0.235 0.137 0.086 0. 065
* 8 h ® % 12.00 11.00 9.20 8.10
belt £ - B ” 27.30 29.20 28. 00 28. 00
capital cost ’ 47.00 45.50 45.10 . 44.00
273 £ 3200h) F o A ‘
5 yi] B DM/h 7.05 7.35 7.90 8.40
capital cost " 18.75 21.05 26.35 30.75
. qbelt " 16. 00 20. 00 24..00 29. 00
wooR R {71 £} ” 2.50 2.87 | 3,56 4.18
& o, 5 ” 3.08 4.40 8. 20 12.90
M E ® ” 1.25 1.44 1.78 2.09
5 { ” 48.63 57.11 71.79 87.32
DM/t 0.195 0.114 0.072 0. 054
<FE-22> @ 10% ZHA} belt 24t
belt mm 650 650 800 1,000
¢ % & F t/h 250 500 1,000 1,600
belt & A ® DM 550, 000 690, 000 920,000 | - 1, 150, 000
7] ¥} construction cost ” 290, 000 330,000 7 450, 000 640, 000
1 % ) # .
belt T, DM/year 7,500 7,500 7,500 - © 7,500
E B-% f T » 3,850 4,830 6, 440 8, 050
1 R 5 " 11, 350 12,330 13,940 15, 550
# &2 W E® O ” 1,135 1,233 1,394 1, 555
) " 12,485 13,563 15,334 17,105
at { DM/h 7.80 8. 45 9. 60 10.70
N capital cost
1% f(1,600h) & ¢ A | |
mOE O W OB DM /year 14, 500 16,500 22, 500 32, 000
i ‘ ¥ " 38,500 48,300 64, 400 80, 500
{5 W% o " 5,500 6,900 | 9,200 11,500
i " 58, 500 71,700 96, 100 124, 000
at { DM/h 36.50 44,70 60. 00 7750
2% f(3,200n) & 4 A ,
B OE K N B DM/year 29, 000 33,000 45, 000 " 64, 000
Fl F " 38,500 48,300 64, 400 80, 500
ey % ¥ " 11, 000 13, 800 18, 400 23, 000
: ) ' { " 78, 500 95, 100 127, 800 167, 500
a DM/h 24.50 28.75 39. 90 ' 52.25
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belt . &= = 4 DM/h 26. 00 36. 00 47.00 51. 00
¢ A4 A = v DM/year 5, 500 6, 900 9,200 11, 500
z DM/h 3.43 4.31 5. 82 7.18
NV B )] #
belt (FP) 162 284 556 885
DM/h 7.13 12.50 24.50 39.00
vV B 3 #
' DM /year 5,500 6,900 9, 200 11, 500
1% & (1,600h) 2 ¢ A DM/h 3.43 4.31 5. 82 7.18
2738 fR(3,200h) F q A ” .72 2.16 2.91 3.59
VI cost &
1z 4 (1,600h) & g A
5 ) % DM/h 7.80 8.45 9.60 10.70
capital cost ” 36.50 44.70 60. 00 77.50
‘ {belt ” 26. 00 36. 00 47.00 51. 00
R R et i 4t " 3.43 4.31 5.82 7.18
% 5 2 ” 7.13 12.50 24.50 39. 00
Bt 3 " ” 3. 43 4.31 5.82 7.18
] " 84.29 110. 27 152.74 192. 56
g DM/t 0.338 0.220 0.153 0.120
% & 73 -4 % 9.35 7.50 6.30 5.55
belt A p= " 30. 80 32. 60 30.70 26.50°
capital cost ” 43.30 39. 80 39.20 40. 30
2% & (3,200h) F ¢ A
% yo) % DM/h 7.80 8,45 9.60 10.70
capital cost ” 24.50 28.75 39.90 52. 25
belt ” 26. 00 36. 00 47.00 51. 00
MOk R {71 = ” ©3.43 4.31 5.82 7.18
)] ) b4 ” 7.13 12.50 24.50 39. 00
Bt 73 # ” 1.72 2.16 2.91 3.59
] ” 70.58 91.17 129.73 163.72
B DM/t 0.283 0.183 0.130 0.102
<%-23> @ 32.5% ZA} belt 28}
belt Th mm 650 650 800 1,000
L Els £ ZF t/h 250 500 | 1,000 1,600
o jhelt g DM 700, 000 940, 000 1, 300, 000 1,750, 000
construction - cost {belt 798 ” 480, 000 580, 090 830,000 | 1,240,000
I % ] #
belt T DM /year 7, 500 7, 500 7,500 7, 500
B om-% 5 T " 4,900 6,580 9,100 12, 250
/A 2 ” 12, 400 14, 080 16, 600 19, 750
R B " 1,240 1,408 1,660 1,975
; it ” 13, 640 15, 488 18, 260 21,725
1% & (1,000h) & 9 4 DM/h 8.52 9.70 11.40 13.60
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. capital cost S Lo
WOoE OB O B DM /year 24,000 29,000 | 41,500 62, 000
I =N w o 49,000 65,800 91, 000 122,500
f* 1653 ¥ ” 7,000 ' 9,400 13, 000 17,500
it " 80, 000 104,200 | 145,500 202, 000
125 f(1,600h) & ¢ A DM/h * 50. 00 © 65.20 91. 00 126. 20
. # ¥t 1% ' .
belt % A izt DM = 220, 000 360, 000 470, 000 510, 000
belt & R DM/h 22.00 36.00 47.00 '51.00
T4 Asv € #FHF DM /year 7, 000 9,400 13, 000 17,500
- DM/h - 4.38 '5.88 8.12 110.90
V & i) # ,
belt IP 1,000m/h 357 672 1,330 2,120
B 7 # DM/h - 15.70 29.70 58. 50 '93.50
vV B 23 it
DM/year 7, 000 9, 400 13, 000 17, 500
DM/h 4.38 5.83 8.12 10. 90
WV cost #F & .
% i " DM/h 8.52 9.70 11. 40 13.60
-capital cost - ’ 50. 00 65. 20 91. 00 126. 20
o ybelt ” 22.00 36.00 47.00 . 51.00
IR {71 € ’ 4.38 5.88 8.12 10.90
B p2) % ” 15.70 29.70 58.50 93.50
B 3 B ” 4.38 5. 88 8.12 0.90
. { o 104.98 152. 36 244. 14 306. 10
# DM/t 0. 420 0. 305 0.224 0.191
#*5 5 # % L 810 6.35 5. 10 4.4
belt 4 = ” 21.00 23.50 21.00 16.70
capital cost s 47.50 42.80 40.60 41.30

4. dump truck % belt conveyor 2| 2H}

cost J:tiﬁ

dump truck #8FA 2. EAHL YA Z
Bt on 2 9 table ol 4= Aul £4
2 construction cost & {#fste] dump truck
2 belt conveyor $uF cost & st o ek

<z29-15, 16, 17> & truck €%, belt 1,
v Ad 2 =2 Fuje] wE truck $uk3t belt
&ukA 9] investment amounts ¥] zo] b, dump
truck &} 79 3 B E = H)E A gt

o 714 dump truck ¥4k A% FAQ] [{

9 S35 9 2 A oA belt conveyor 2
TR & 4 F

B @=500t/h, S=1,000m oA dump truck
2 DM 800,000, B=650 mm &] belt o] §}o}A
= DM 460,000 2.2 57.5%¢] &3l

Q=250t/h, S=1,000m 2] &Kz $4tA 15ton

dump truck 9 ton‘l‘é’
B=650mm belt conveyor o4& 0.235

ton,

£t cost =

0.50° DM/

DM/ton ©.2 0.265 DM/ton®) #EE vbebdl
o}, B3] o8 AFE AAL kAl H-5 =2

vhehd e,

714 whA BEIE 28 cost A A3t

LU &¢ Hgsle Bel oot
4k cost of A

B 124% fE#y dump truck £
X 25~35.6% % A=A 5le belt &

% A gozA belt U HHR HES
—_29 —

Uk & 4~12%



DM/ton — 154 —
@ B=650 Q=250 <3
1 @ B=800 Q=10004%
0.40 @ B=1000 Q=1600 4-3
o © B=650 B=250 10%
g ® B=650 Q=500 10%
= @ B=800 Q=1000 10%
& @ B=1000 Q=1600 10%
0. 30
0,201
0.104
0. 051
00 — — ——
500 000 1500m
<a29-14> 2t HB|2F 24t cost BRER
¥ Dﬂ“ L7350t truck
1100 ® Q=200t/h @
S @ Q=300t/h { ~
2 @ Q=400t/h i
10004**7”: ® Q=500t/h
=
9004 3 @
g "_——7‘
«
8004 % .
700{~ R
-
600 e, //
, S -
v
ol Vs
400 S s ©
@ ©/’//©
300' ’ d
yd
20017 /.
, ‘L - ® B=650 Q=250t/k
, g ® B=650 Q=500t/h
w00 7 @ B==800 Q=1000t/h
&
0 o —- =
0 500 1 1500 m

<z¥-16> KF 24t

truck % belt 2ot FXt H|I

+ DM
1100% 15t truck#xt
100 @ -~ -- belt21l b=650 Q=250
{ @~ - —belt g3 B=650 Q=500

Q=500t/h Q=400t/h

{ ' ( i /Q=300!/h
b

investment amounts (+DM)

600
500 :j] !
yd
100 o Q=200t/h B
Ve
300
.
200 J /,/ @ Q=100t/h
A
4
| 7
0 —r >— -
0 500 1000 1500 m

<28-15> XF 24t
truck % belt 24t EX} H|E (1)

F DM
f Yy
=
a Q=400t/h
11001
00 ¥ /
2 Q=300t/h
9001 §
15 ,
8001 E ’
}77)
700] g ,Q=200t/h

6001
500.
4001
3004
————— B=650 B=
- @ 250t/h
@—-~-~B=650 Q=500t/h
100}
@~—~-—- B=800 Q=1000t/h
0 v r
0 500 1000 1500
<29-17> 10% PHY 28t

truck % belt 24t EX} H|T(H)



1, 10+
1.00
0. 904
0.80

0. 701

0. 601

@ crushen
@ belt w12 32.5%
0. 50 @ truck Eute 10%

0. 40+

<29-18> 10% T2 W 32.5% belt
SHIA| 24 cost H|I

4
1601

1504
1401
1301
120/
1101

10014

-3
=]
7

t tz

0.9

0 Az

<2.9-20> AjZke| Zojo O}E track ¥ belt
FUe) BAHH 45 FHT

L I
0. %0 DM/ten

0.25

N20% )

0. 151

0.10

spec. convoying cost

0] 8 B 8 g
i i 0
. £ =
0. 250 500 1000 1500
A9

<a9-19> S
spec. convoying cost BR{R -

dump truck ¢ 7 $9 1/6~1/3 <l 2 318t}
Hopd G AR EREE 0%z AT

g o 7 KA E 100% 35T MR 29 1R

< dump truck @ A% 25~35.6%9 cost #
E, belt &4t A= 4~14%2) cost HBKRKE

bA e

<2P-20>¢ oH T HET BERY Aot
2 g cost: AfEEBY 24 B AYA
o @] AA we} Aol gled Az 7
shol wpz} <z@-20>¢ et A%E HFF
84 Aew ek
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