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GTA GENERATE  &TDIA, , D, &TRUCKA
BLET &0DD1=0
RCA ENTER ACP
ADYANCE RYNORM(1,4.28,0.77)
LEAVE RCP
BLET ENTJP=S(RJP)
BLET &HDJPA=&NDJPA+S(RJP)
BLET &DTPJA=ENTJP+RYNORM(1,0.62,0.12)
ENTER RPJ
ADVANCE RYNORM(1,4.54,0.72)
ADYANCE &DTPJA
LEAYE RPJ
BLET &NTAJ=8(RAC)
BLET &NDAJ=8NDAJ+¥(RAC)
BLET &DTJA=ENTAJ+RYNORM(1,0.62,0.12)
ADYANCE RYNORM(1,6.88,0.60)
ADYANCE &DTJA
QUEUE QLPA
TEST E FNU(SHOYELA), 1, ¥S0A
SEIZE SHOYELA
DEPART LPA
ADYANCE RYNORM(1,0.49,0.09)
ADYANCE RYEXPO(1,2.94/3)
ADYANCE RYEXPO(1,2.94/3)
ADYANCE RYEXPO(1,2.94/3)
RELEASE SHOVELA
TRANSFER RAC
¥S0A GATE FNU  SHOYELA
SEIZE SHOYELA
DEPART QLPA
ADYANCE RYNORM(1,0.8,0.16)
w6

L T (A T 1 [ | 1 {1 1 1

T T | | (I [ | S [

>> RESULTS SIMULATION OF LIMESTONE UNDERGROUND MINE <(DSMDI> <<

SIMULATION FOR 1 DAYS < 1888 REPLICATES >
TRUCK DISPATCH INTERUAL : A< 3.6 MIN >, BC 3.8 MIN >.CC 3.8 MIN O
NUMBER OF TRUCKS WORKING IN THE MINE : A< 3. BC # . el 22
AUG. NUMBER OF MAKING WAY FOR OTHER TRUCKS PORTAL <-> JUNCTION >
AUG. NUMBER OF MAKING WAY FOR OTHER TRUCKS JUNCTION <-> 478ML >
AUG. NUMBER OF MAKING WAY FOR OTHER TRUCKS JUNCTION <-> 5486ML >
AUG. NUMBER OF MAKING WAY FOR OTHER TRUCKS JUNCTION <-> 598ML >

UTILIZATION OF LOADER

AUG. TIME IN THE QUEUE < LOADER

AUG. QUEUE LENGTH < LOADER >

MAX. QUEUE LENGTH < LOADER >

AUG. NUMBER OF LOADING < LOADER

UTILIZATION OF LOADER

AUG. TIME IN THE QUEUE < LOADER

AUG. QUEUE LENGTH < LOADER >

MAX. QUEUE LENGTH < LOADER >

AUG. NUMBER OF LOADING < LOADER

UTILIZATION OF LOADER

AUG. TIME IN THE QUEUE < LOADER

AUG. QUEUE LENGTH < LOADER >

MAX. QUEUE LENGTH < LOADER >

AUG. NUMBER OF LOADING < LOADER
UTILIZATION OF CRUSHER
AUG. TIME IN THE QUEUE < CRUSHER >
AUG. QUEUE LENGTH < CRUSHER >
MAX. QUEUE LENGTH < CRUSHER >
UTILIZATION OF DUMP AREA
AUG. TIME IN THE QUEUE < DUMP AREA >
AUG. QUEUE LENGTH < DUMP AREA >
MAX. QUEUE LENGTH < DUMP AREA >
TRUCKS LOADED DURING THE DAY
LIMESTONE MINED PER DAY
AUG AILY PROFIT

D : {Hlo lverineWGPSSH>
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EH7
Parameter Value
Number of days to simulate for 1000 (day)
. . Daily working time for each day 480 (min)
iﬁ‘m Truck dispatch interval 3 (min)
Capacity of each truck 25 +5 (ton)
Capacity of each loader 8 +16 (ton)
Waiting time in the queue (470ML) 032 + 0,09 (min)
Waiting time in the queue (540ML) 0.79 + 014 (min)
At Waiting time in the queue (590ML) 0.88 + 025 (min)
loader | Spotting time (wait in the queue) 0.80 + 0.16 (min)
Spotting time (no wait in the queue) 049 + 009 (min)
Loading time 294 + 058 (min)
Waiting time in the queue 084 + 016 (min)
At Spotting time (wait in the queue) 0.87 + 0.17 (min)
crusher | Spotting time (no wait in the queue) 047 + 0.09 (min)
Dumping time 059 + 011 (min)
At Spotting time 0.76 + 0.15 (min)
_—— dump area | Dumping time 059 + 011 (min)
perameter Travel time (loading point 470ML-junction) 1045 + 044 (min)
Travel time (loading point 540ML~junction) 7.10 + 090 (min)
Lgﬁg;d Travel time (loading point 590ML-junction) 1278 + 0.79 (min)
Travel time (junction-opening) 759 £ 084 (min)
On Travel time (opening—crusher) 626 + 0.70 (min)
road Return time (crusher-opening) 428 + 0.77 (min)
Return time (opening—junction) 454 + 0.72 (min)
Tc;y Return time (junction-loading point 470ML) 6.88 + 060 (min)
Return time (junction-loading point 540ML) 500 + 061 (min)
Return time (junction-loading point 590ML) 9.80 + 043 (min)
Time for measuring the weigh or cleaning the wheel 037 + 007 (min)
Etc. Z\;:]ot:ﬁi guun:; ki;)r a truck during travelling (due to 062 + 012 (min)
Daily operation cost for each loader 39259 (USD/day)
Economic Daily operation cost for crusher 108694 (USD/day)
parameter Cost per ton of hauled ores 142 (USD/ton)
Price per ton of ores 11.80 (USD/ton)
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o At ramp way At loader
iy Avg. number of making A crusher Atdump area | Avg tons
trucks 470ML S40ML S90ML
Case way for other trucks of loaded
s} . , : i ore
470 540 590 Junction Junction Junction |Utilizati A‘;g hre Utilizati A\;g Avg Utilizati Aig AJS Utilizati A‘? A A\Ig Avg.. (tone)
ML ML ML - 470ML - SAOML - 5S90ML - Wél ing  queue 4k Wﬂ .ng  queue e Wﬁvl ing  queue V?é\ ng  queue ﬂél ng  queue
fime  length time  length time  length time  length | time  length
1[4 ¢ 1 2 s o B0 om0 WM 22 04 6m 0w  om md om om0 0 e
24 8 2 2®  am o MO oM o e 1% 0@ BR oz oo 7 oo o 0% o R
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1)1 103 o 2 72 0w o0 MY 2B 0 ML 0B 0B ME ML 0N 06 0 e
mlz 7 5 o M 26 4B 0m oo IO 1% oz BB 0 0B &SI 00 00 0; o N
Bl5 6 3 2 am  au M® 0% 00 19 LI 0B M4 0R 0B X 00 ow 05 04 M
“[6 6 2 aw 2@ a0 4% e 0l L1 12 o6 B® 0 o0 % o ow 0B 0 %W
B3 1 0 24 3% 0w A% o4 o My a® 08 00 0N 00 M 00 0w 05 00 ¥l
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4 0 0 4% 0w o0 @4 53 13 00 00 0N Om 0 00 68 00 0w 06  0x| s
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=9
T ‘ * +
Level Waiting time at loader(min) Ore mined per day(ton)
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EHI0
At ramp way At loader
de Avg, number of making At crusher At dump area Avg. fons
Case way for other trucks L AL SR of loaded
D g ; 7 ore
50 B0 Junction Junction Junction Ctlizat Alv?. Alvg. Utihzat A‘vlg‘ Avg. Utiizat Ay:z. Avg. Utlizat AY.E' Avg. Ayg, Avg (tons)
MM oML = # i waiting  queue 5 wating  queve e wating  queue i waiting  queue  waiting  queue
4IOML  54ML  350ML time  length time  length time  length time  lngth time length
1/8 8 5 48 41l 347 543 149 03 646 171 031 2% 100 009 7715 002 000 04 0l 50M4
2(7 8 6 48 4l 3B 4B 131 018 647 174 031 3N L14 013 7636 002 000 04 0l 5071&
3|9 8 ¢ 490 413 331 600 17 02 6% 171 030 2619 078 006 78001 002 000 038 010] 506678
416 8 7 400 41l 412) 4142 112 013 €3 173 031 £08 126 016 760l 0@ 000 03 0,10‘ 50619
5(8 7 6 4% 394 374 B4% 152 023 %9 1% 02 BM 118 013 7616 0@ 000 04 0,10‘ 50493
6(9 7 8 48 3% 352 60% 113 029 HI 1% 020 R 098 009 7706 002 000 03 [),10‘ 5498
7|10 8 3 519 414 315/ 6680 200 037 6% 1712 03] 1991 051 0.03‘ 786 002 00 0% D‘(H] 504256
8(5 8 8 37 412 446 68 08 009 6347 17 031 5L12 142 0.%‘ B2 002 00 0% 0.09‘ 50378
9(7 1T 7 429 3% 4_10‘ 478 19 017) %0 18 02 48 126 016 76l 0@ 000 03 0,10‘ 508197
010 7 ¢ 57 3y 333‘ B8 198 0 ®B 1% 02 617 072 006 7 002 000 0% 0,03‘ 50487
(g 7 8 42 3% 443 4142 16 012 %58 1¥ 02 510 140 02 73 02 00 0% 0.03] 501869
24 8 9 349 413 4% 264 068 005 €33 170 030 5730 188 0% 73 002 000 03 D‘OQI 501256
BO 6 6| 46 M M @M 1B 13 BB W8 05 WE L5 OO BE @ 00 08 0B 5w
4|8 6 7 451 3B 407 54% 19 023‘ 86 108 (1]5‘ &7 131 017 709 0@ 000 03 0,09| 500005
EHII
Al ramp way At loader
Nu:l;;d Avg, number of making At crusher At dump area Avg. tons
Case way for it tricks i e B of loaed
D ore
050 50 Junction Junction Junction Uizt Avg Avg. Ullizet Avg Avg. Utlizat Avg Avg. Uiz Avg Avg. Avg Avg. (toas)
ML ML ML = = = & wailing  queve P waiting ~ queve i wating  queue & weiling ~ queve | wailing  queue
470ML  S540ML  590ML time  length time  length time  length fime lngth | time length
1|8 8 5 439 411 348 54X 13 03] 671 L7 031 262 103 010 6362 002 000 037 008 508089
217 8 6 421 410 376 47191 13 018 6369 L7 032 3B7L 117 013 64710 002 0‘00‘ 037 009 508017
3/9 8 4 491 413 329 6062 17 02 65 17 03l 2617 07T 006 667 002 0,00‘ 03¢ 008 50m3l
416 8 17 401 412 413] 4138 110 013 646 L% 03l 4605 127 016 6418 002 0,00‘ 03¢ 008 506478
a8 7 6 439 3% 37| 5414 15 08| %00 13 021 BB 119 013 6449 002 0‘00‘ 0% 0.08‘ 505323
619 7 5 48 3%  3%0| 6082 174 030 %04 137 02 3253 1001 009 65 002 0,00‘ 03% 008 5229
7110 8 3 521 415 316 66 1% 037 6366 LB 03l 19% 081 003 674 002 0.00‘ 031 007| 5M4750
B|5 8 8 374 412 446) M57T 091 009 6358 17 031 5120 139 020 €36 002 0.00‘ 032 007 5M569
917 171 429 3% 408 41% 130 018 %617 140 02 411 130 017 671 002 0,00‘ 03 008 504054
0710 7 4 519 397 334 6682 200 037 %603 138 02 2621 073 006 6% 002 0‘00‘ 032 007 503234
nie 7 8 402 3% 443 447 109 013 %1 13 02 5121 14 020 613 0062 0,00‘ 031 007] 502016
274 8 9 349 44 476 2173 072 006) 6347 L7l 03l 5743 161 026 62% 002 0‘00‘ 030 007 50178
B9 6 6 48 3T 3W| 605 176 0.30‘ 485 108 015 388 115 013 641 002 0,00‘ 033 007] 500706
48 6 7 451 376 407) 5417 151 0.23‘ £839 18 05 4% 131 017 6314 002 om‘ 033 007 500268
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