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daufl 1 : Basic Mine Design with SURPAC and Mineral Economics 2 3nuer]
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Naguusznauls) (14 AzwUY)

A Sasrdrunisialdanfunouns

B. arandlng (Alaskite)

C. FSR: EREIGHT, SMELTING and REFINING Cost

D. 85une Concept ¥BINMSATWIN Stripping Ratio 38 Surpac 8819AITIY
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2. Mr. Thung Chao, CEO of SinoThak Group Ltd. who exploration for Andalusite ore
(ALSIOs) in contact zone of Igneous rock. He found that ore deposits are suitable to

setting up the factory to producing refractory minerals. His mining engineer and

economist team try to analyzing for feasibility study by cost below, (16 marks)
Item Cost (Baht/Tonne) - Head Grade (%AL,Si0s) 12.0,

Mining Cost

S 340 10.0, 8.0, and 6.0 %
Crushing Cost 85

- Ore recoverable 80% and Ore

Grinding Cost 105
Flotation and Refining Cost 950 value = 55 Baht/kilograms
Administration Cost 100 - Stripping Cost is 150% of
Depreciation 100 Administration Cost

- Determine BESR and Fill the shade-blank cell in given table for ore value 35, 40, 45,
50 and 55 Baht/kilograms respectively.

- Plotting graph between BESR & ore value at 10% Head Grade compare with 6% Head
Grade

Remarks : 1. No decimal for calculated BESR in table

2. Do not fill the table with PENCIL.

Question : When did the calculated BESR < 0 (zero) ?

(Head Grade = ..£.%, Value of Ore = ..Z. Baht/kilograms )
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Table for BESR Calculation
Head Grade 12.0 10.0 8.0 6.0
Recovery 80.0 80.0 80.0 80.0

Recoverable ALSiO;

per tonne

Cost (Baht)

per tonne

ore

per kg

Andalusite ore

per tonne

per kg

Andalusite ore

per tonne

Andalusite

perkg | pertonne | perkg

ore Andalusite

Mining Cost

Crushing Cost
Grinding Cost
Flotation-Refine Cost
Administration Cost

Depreciation Cost

Value @ 45 B/kg.
Net Value

BESR (: 1)

Total -

Value @ 50 B/ks.
Net Value

BESR (: 1)

Value @ 55 B/ks.
Net Value

BESR (: 1)

Value @ 60 B/kg.
Net Value

BESR (: 1)

Value @ 65 B/ks.
Net Value

BESR (: 1)
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LLUU Cross-section methods AU Analysis Methods (2 AZULW)

4. waBursmannisainagy Polygon mnﬁaga@‘htmumqum:ﬁwnmmwﬂéﬁadn (19
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6. saSunuaMnunInvaIidndasliiniaunazddsznay (8 azunn)

6.1 Swell factor and Load factor

6.2 Bank volume and Loose volume

6.3 Static tipping load and Operating load

6.4 Maneuver time (t%'m*i‘u Front End Loader) and Articulated frame

o dl At ' ;
6.5 3VanTue Blade V83 Dozer ﬂL%NW:ﬁ&IﬂUO'\%@BVLﬂu

. 4 v 4 v e a
6.5.1 unﬁ‘%wj Land Reclamation ‘U\W\adﬂqilﬂﬁﬂuﬂqﬂ']ﬁ@lﬂilnmuqﬂLLﬂ:i:ﬁl:
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6.5.3 Yhugny Scrapper Wanznu

6.5.4 muﬁﬁaamsﬁmi’a@lmmﬂlmg WiN 17w Shooting (ARNBUARRININHT)

(BanzNy

6.55 91wUsUnaIwslunns Load windltdolNonaIniILse 1wu1zNY
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7. %Glaaﬂ"ﬁuﬂLﬂ%ﬂﬂQﬂSﬁ‘L’ﬁ‘luﬂ'\iusiﬂﬂmuﬁﬂ(ﬂE]vlllulﬁL“N']:ﬁuﬂus:ﬂ:ﬂ’]ﬂﬁﬂq“%ﬂlﬂ

(2 AzURY)

(Belt conveyor, Front End Loader, Scraper, Articulated Truck, Rear Dump Truck)

7.1 7:u:ﬂﬁonﬁsmudoa§'lu’ﬁao 350m — 10km
7.2 sw:momwudoagﬂwﬁw 200m — 3km
73 :mamwumggﬂwﬁw 10km Gl
7.4 szuznamsvuEadluge 50m — 200m

8. mﬁﬁmmhmumsTnLLa:ﬁ‘hmummsnnﬁﬁaa‘lﬂumwudaLﬂﬁanﬁu‘lumiﬁwmﬁaa

' ~ Av Au =y A = ] - { a v Q- ) [
drudwldfiauien #iUsinminuiuiindaldiiu 15,000,000 eudad laglunisvi

winuRaniatuinazaaiflaiondiu (Shale) luaaindu Striping ratio 7:1 (RU.4.

] b ] 3 a J
win : auduiin) laoddoyanai (20 azuwn)

8.1 1#30uw1a 150 tons V84 Catterpilar Model 785C (TayadtWIzaNI@NAIUL)

o o v o o @
8.2 MINUIURL 2 Nz, N2NL 8 ’Ij’)t&ld LLazlu%udﬁ N9 300 1U

8.3 Load lat/l% Shovel Model 5230 2u1@ Bucket 17 cu.m (Heaped) @n 5 A9 (Cycle

time AULANFITILWY)

Road Stretch Length (m) % Grade Resistance | %Rolling Resistance
A-B 500 2 8
B-C 300 8 4
C-D 200 0 6
C D
B

ANAAVINIINRBIFUNIINITYWED

f
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MODEL 5080 51308 5230
Bucket Size 52m 6.8 yd* 11.1m 145y 170m 22yd
Scil Type Shot rock Shot rock Shot rock
Swing Angle 90° 90° 90*
Load Area No Obstructions No Obstructions No Obstructions
Operator Ability Average Average Average
Load Bucket 0.16 Min. 0.18 Min. 0.20 Min.
Swing Loaded 0.09 Min. 0.13 Min. 0.14 Min.
Dump Bucket 0.03 Min. 0.04 Min. 0.05 Min.
Swing Empty 0.09 Min. 0.10 Min. 0.10 Min.
Total Cycle Time 0.37 Min. 0.45 Min. 0.49 Min.
BOTTOM DUMP BUCKET
FILL FACTORS
Material Fill Factor*

Bank Clay, Earth 100%-105%

Rock-Earth Mixture 100%-105%

Rock — Poorly Blasted 85%-95%

Rock — Well Blasted 95%-105%

Shale, Sandstone — Standing Bank 85%-100%

*Percent of heaped bucket capacity.

CYCLE TIME ESTIMATING CHART

CYCLE MACHINE AND BUCKET CYCLE
TIME - TIME
(MIN) 5080 5130B 5230 {SEC)

10
15

0.75

2 & |8 Il& |8 (& |8 [¥

1.00

f
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MODEL TESC
Body Type: Flat Froor
Grose Venicie Weight 240 480 Ay 550,008 i
Chrassis Welght 74 450 kg 164178 1D
Boaty Weight 24 G0 Kg  S4.200
Mamam Paytoad ™ 150 560 kg 331,638 1
Standans Cner Weight LI Mgk 2400 By
Paytoad wiih Stansard Lines 149 470 Ry 329,230 10
Capacey:
Struck {SAE) 74 e a6 yur
Heaped {2 1) (SAE) a1 o 19 yo»
Distribution Empty:
Froatt AT,
Rear S3%
Distribubion Loaded:
Frost 32
Fear Gl
Engine Model 3512
BusTEer Of CYSNiers =2
Bore 170 Tn [ =
Stroke: 190 rewm 7.5
Disptacement S1.8L IS W
Fiywhee! Power SE2 KW 1290 hp
GIross Power 1029 KW 1380 hp
Standand Thres IR DORST
Machine Cleasance
Tuming Circse 302 m sz~
Fuel Tank Refll Capacity 1293 L SO0 U pal
Top Speed (Loaded) 56 i 35 mph
GEMERAL IRMENSIONS
Hedght i Canopy Fock
Ras 5. 93 m k< e
Vaeelbate S0 m e
Overall Lengtm 11.02 m "
Loading Heighl (Ermply} 5.55 m 0’3
Hebgt 2t Full Dusmp 1it2Zm e
Body Length (Tanget Lengtn) | TOLAG e b il
Vih (Opesaling) BTG m 22°3"
wvsin (Shippingj—™ 384 m e
Front Tre Tread 4.85 m 11T

f
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Performance chart 203930U337N 785C

GROSS WEIGHT
20 n 4 W 70 100 150 200 00 kg x 1000
T v 1 T rrrrreerp ot
kg x bx 50 70 100 150 28 300 40D SO0 GO0 b x 1600
1000 qo00 | T TTT] 71T T1T71'0
MWL 2200 AV
I e " K7
- 100 " ,/://: /’15‘!5
0 |- f://///‘
» | W A 7T
50 ! V| el A A AL (T
2 *3 /// L ’/ GHL gg
4 S e sy
b | % »
E 1] S x*,/ //// ) R
= | 2 i 17 s
“ //// X T |33
S e // Z ff// X e B
! VA A VA S G 4 197 0O
R S A R ¥
s DA S ped
5/ //’,_/ — //'
2 4
z2edbe
_ Z )
! 295 10 15 20 25 38 35 0 45 50 mph
L I | ] ]
0 W 20 30 40 ‘slau caln rlo alo xph
SPEED
KEY
1A— 1st Gear (Torque Converter)
1B— 1st Gear
2 — 2nd Gear
3 — 3rd Gear
4 — 4th Gear
5 — 5th Gear
6 — 6th Gear
KEY

A* — Est. Fiekd Empty Weight 113 400 kg (250,000 Ib)**
B* — Max GMW 249 433 kg (550,000 Ib)

ﬂ"—_
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Retarder chart 223301099710 785C
GROSS WEIGHT
0 100 ‘ ‘
0100 200 30 40 50 40 wrwee
0 &0 MTTE_O 150 ]%0 210 240 270 kgx 1000
30%/ /2 /’ﬁ’/ Ve %O%
T
1 A // §
r’! " ‘ E’S% g
P ‘
A / [ é Eﬁ;
2 e Om
4 L L w
A/ e 10% =&
3 e e 5 >
2 1= 1T | wf
// ,/( {, & it
e 5 (11}
A A’/,«*”/, — 6_— }
e i
]| T
0 10 20 40 50 60 70 80 90 tmm
b ] ] | I T | i1 |
0 5 10 15 20 25 30 35 40 45 50 55 mph
SPEED
KEY KEY
1 — 1st Gear — Est. Field Empty Weight 113 400 kg (250,000 iby™
2— 2nd Gear E"’ — Max GMW 249 433 kg (550,000 Ib}
B—MGear ‘mmmmmaﬂs}mmybmmmhvmc
4 — 4th Gear B ! ¢ ‘ ‘
5— 5th Gear e ekiciards vt s,
6 -— &th Gear

Spot at loading point (Minute)

Operating condition Bottom Dump Rear Dump Side Dump
Tractor-Trailer Tractor-Trailer
Favorable 0.15 0.156 0.15
Average 0.5 0.3 0.5
Unfavorable 1 0.5 1

N
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Turn, Spot and Dump time (Minute)

Operating condition Bottom Dump Rear Dump Side Dump
Tractor-Trailer Tractor-Trailer
Favorable 0.3 1.0 0.7
Average 0.6 1.3 1.0
Unfavorable 1.5 1.5-2.0 1.5

d
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Speed factor
Under 300 ibs/hp
Level Haul Unit in motion when
Haul Road Length in Feet Unit Starting entering haul road section
from O MPH Level | Downbhill | Uphill
0-200 0-0.4 0-0.65 0-0.67
0.65- 0.67-
201-400 0.4-0.51 0.7 0.72
0.7- 0.72-
401-600 0.51-0.56 0.75 0.77
0.75- 0.77-
601-1000 0.56-0.67 0.81 0.83
0.81-
1001-1500 0.67-0.75 0.83-0.9 1
0.88
1501-2000 0.75-0.8 088 0.9-093
0.91
0.91- 0.93-
2001-2500 0.8-0.84 0.93 0.95
0.93- 0.95-
2501-3500 0.84-0.87 0.95 0.97
3501 & up 0.87-0.94 0.95 0.97
300-380 lbs/hp
0-200 0-0.39 0-0.62 0-0.64
0.62- 0.64-
201-400 0.39-0.48 0.67 0.68
0.67- 0.68-
401-600 0.48-0.54 0.70 0.74
0.70- 0.74-
601-1000 0.54-0.61 0.75 0.83
0.75- 0.83-
1001-1500 0.61-0.68 0.79 0.88 1
0.79- 0.88-
1501-2000 0.68-0.74 0.84 0.91
0.84- 0.91-
2001- .74-0.
01-2500 0.74-0.78 0.87 0.93
0.87- 0.93-
2 - .78-0.
501-3500 0.78-0.84 0.90 0.95
0.90- 0.95-
3501 & up 0.84-0.92 0.93 0.97

ﬂ
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380 & Up Ibs/hp
0-200 0-0.33 0-0.55 0-0.56
0.55- 0.56-
201-400 0.33-041 0.58 0.64
0.58-
401-600 0.41-0.46 0.65 0.64-0.7
0.65-
601-1000 0.46-0.53 0.75 0.7-0.78
0.75- 0.78-
1001-1500 0.53-0.59 0.77 0.84 1
0.77- 0.84-
1501-2000 0.59-0.62 0.83 0.88
2001-2500 0.62-0.65 0.83- 0.88-0.9
0.86
0.86-
2501-3500 0.65-0.7 0.90 0.9-0.92
0.9- 0.92-
3501 & up 0.7-0.75 0.93 0.95

T T e ]
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Material Characteristic
LOOSE BANK LOAD
WEIGHT* OF MATERIALS kg/m? Ibiyd kg/m I biyds FACTORS
BasAM . ....ooiiiiriira i 1960 3200 20870 5000 87
Bauxite, Kaolim ........cooiuvriiaiiininnn 1420 2400 1800 3200 .75
CalChe ....ooviirnrrnrcicnnsenanraannn 1250 2100 2280 3800 58
Camotite, Uraniumore . ........c..veirvenns 1630 2760 2200 3700 74
OGBS .. vivvvinn e insasrrasacnvasaens 580 960 860 1460 .68
Clay —Naturaibed ............... ...t 1660 2800 2020 3400 82
0] O P 1480 2600 1840 3100 281
3 RN 1660 2800 2080 3500 .80
Clay&gravel —Dry .........ooiiiiiiiacnnn 1420 2400 1660 2800 .85
....................... 1540 2600 1840 3100 .85
Coal — Anthracite, Raw . .............oo0vnn 1180 2000 1800 2700 74
I 1100 1850 T4
Ash, Bituminous Coal ............... 530-850 900-1100 590-880 1000-1500 83
Bituminous, RaW . ....cooivviiraian 950 1600 1280 2160 74
Washed ................ 830 1400 74
Decomposed rock —
75% Rock, 25% Earth ...............c.hn. 1960 3300 2790 4700 .70
50% Rock, 50% Earth .. ............c... 1720 2000 2280 3850 .78
25% Rock, 75% Earth . ...........ovnaen 1570 2650 1860 3300 .80
Earth— Drypacked . ........ooivvneivnnaen 1510 2650 1800 3200 .80
Wat excavated . 1600 2700 2020 3400 .79
LOBM ..ivet v reennoananans 1260 2100 1540 2600 81
Granite —Broken . .......o. i ciiiiinaen 1660 2000 2730 4600 61
Graval—PRIUN .. ... i 1930 3260 2170 3660 89
L0y O PR 1510 2550 1890 2860 B9
Dry 650 mm {(1/4"-2") .. ......ouut 1890 2850 1800 3200 .89
Wots-50mm (144%2") ............. 2020 3400 2260 3800 89
Gypsum —Broken .........coiiiiiiiiiaen 1810 3050 3170 5360 57
Crushod . ....oovinacnnenenens 1800 2700 2790 4700 BT
Hemadita, Iron ore, high grade . . . 1810-2460 4000-5400 2130-2000 A4700-8400 .85
Limestone —Brokan . ......cciiiiiiiniiaes 1540 2600 2810 4400 59
Crushed .........ccooveuiann 1540 2600 — — -_
Magnetite,ironone . ......... ...l 2790 4700 3260 6500 .85
Pyrite,fronore .............ciiiiiiaian. 2580 4350 3030 5100 .85
Sand—Dry, 10088 ...........ooiiuieiinn 1420 2400 1800 2700 89
(571" SN 1690 2850 1800 3200 .89
Wet .. e 1840 3100 2080 3500 89
Sand&clay —Ll00B8 . .......o.iiiiiuaaann 1600 2700 2020 3400 .79
Compactad ... ..........c...n 2400 4050
Sand&gravel —Dry ........... ..ol 1720 2000 1930 3260 89
Wet ... 2020 3400 2230 3760 91
SandsoNe ......... ..ot 1510 2650 2520 4260 60
BhalB .........c0c0iiiieiiiiiiaia e 1260 2100 1860 2800 .78
Slag—Broken ........... ... ..iiiiiiiiiann 1780 2050 2840 4960 60
Snow—DrY ... e e 130 xR0
Wal ... i 520 860
Stong —Crushad . .....ooover i, 1600 2700 2870 4500 60
TRCOMIE ......ocvnr it s 1630-1900 3600-4200 2380-2700 §200-8100 58
TOPSOH .. oo v i cn et e 950 1600 1370 2300 .70
Taprock ~Broken ............cccuiiaan 1780 2950 2610 4400 .87
WoodChips™ . ... .. civii i — e — —_— —

“Varios with maisture content, grain sizs, degree of compaction, aic. Tests must be made to determine exact material characteristics.
*"Woights of commercially important wood spocies can ba found in tho fast pages of the Logging & Forest Producis section. To obtain wood weights usa the following

oguations: iy = (bf%) x 4 x 27
igfm? = (kg/m¥) x 4

ﬂ
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BESR for Andalusite Mine
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