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Evolution of Heavy Construction Equipment

First major use of an equipment
fleet: steam power, Manchester
First automated equipment: ~ Ship Channel, England First crawler tractor

Gyrus MoCormick's horse-
First diesel engine

drawn reaper
1893 1909 1919

First front-end loader
tractor with a bucket
First articulated dump truck
irst tractor with traile

First truck mounted hydraulic

|

First assembly line
production: Model T

First fully revelving hydraulic
crawler excavator

First scraper:
horse drawn

1835 | 1885 1889
1870 ‘1&57—1393 1802 ‘1905

First excavator: Otis First grader. First trenching machine (| First self-propelled motor
steam shove horse drawn grader

1785 1047 Present

1834 1940 ‘

First gradall

First gasoline engina First road building First self-propelled scraper
First tractor engine machinery show. tractor mounted
Columbus, OH
Canals
Rallroads
Highways

High rises

FIGURE 1.5 Earthmoving and excavating equipment development time line.
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Table 1. Approzimate Percentage Swell, and Load Factors
N teram Marenals
Material bperbecy % swell  mpericy  Load factor
3200 33 2400 a5
3800 82 2100 55

1450 52 950 &6
Carngtite, uranium ore 3roo EH 2750 s
Matural bed 3400 22 2R0O0 a2
Dry excavated 3100 z 81
et eacavated 500 25 2800 BO
Clay and gravel
Ory 2800 a1 2000 71
et oo u 800 20
Coal
Anthracite
Ll 2700 35 2000 74
‘Washed 2500 a5 1850 74
Bituminous.
Raw 2150 n 1600 74
Washed 1500 35 1400 74
Decomposed rock
75% rock  25% earth A700 43 1300 70
S0% reck  S0% earth 3850 33 2900 75
25% rech  75% wanth 3300 25 2650 80
Dry packed 3200 25 2550 0
Wet excavated 3400 27 2700 M
Loam 2600 23 2100 81
Granite.
4600 64 2800 81
Gravel
Pit run. 3650 12 3250 ]
Doy 2850 12 2550 B9
Doy ¥-2 in. (651 men) 3200 12 RS0
Wet %-2 in. (6-51 mm) 3800 12 3400 B9
Sand and clay
Lome 3400 a 2700 78
Compacted — 4050 -
Gyprsum
Broken 5350 7% 3050 &7
Crushed 4700 7 aron 57
Hematite, iron are 4500 18 A0 8s
Brohin 4400 B9 2600 59
iron ore 5500 18 arog A5
Pyrite, iron ore E100 18 Aa3s0 .85
Sandstone 4250 2550 &9
Sand
DOry, loose 700 12
Camg 3200 1z 2850 B9
Wet 3500 12 3100 89
Sand and gravel
Dey 3250 12 2900 89
Wet Irso 1 3400 a1
S
Brokon 4950 &7 7950 0
Stone
Crushed &7 2700 &0
Taconite 7100-5450 75-72 4100-5400 8758
Topsal 43 1600 0
Tragrock.
Broken 4400 43 2950 &7
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Courtesy of Caterpillar Tractor Company

Tractor for heavy hauling

Buldozer

0485 6,651 5 cws LeCrawler Dozer L ;9405
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. track (caterpillar)
. engine

. blade

. main frame

. lifting cylinder

. tilting cylinder

. bolt

- ball-joint

. swivel cylinders

HYDRAULIC,
CYLINDERS
(LIFTING)

CONTROLS
i

SUPERSTRUCTURE !
~ \ .‘

I~/
|

[ % cYLNDERS

BLADE

CARM
CONNECTORY

SPROCKET

BagE
Y. FRAME .l
K =

HYDRAULIG,

(mLT)
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D5H Sérle Il D&D D&H Série Il DTG DTH Série Il

DéN DaL DN DN D11N
Rassa nrasslan au aal /1 (2D}
Dasse pression au 50l (LGF)
Vole élargle, rain allongé
D3C LGP Série | DICLGP-S Série Il DAC LGP Série Il D&C LGP D4H LGP Série Nl
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Versions pour enfoulssement sanitaire (WDA)
Elimination de déchets
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Clacial Tl
Igreoous Rocks
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Basalt
Trap Rock
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Shale
Sandstone
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Breccia
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Tabile 1. Approximate Weights, Percentage Swell, and Load Factors
of Ditferant Materi
Material Ibperbcy % ewell  Mpericy  Load factor a=l|.=d L dl,..ll,-l gy
B - Z" :
Bausite 3200 33 2400 75 q "
‘M‘hff ~ Caliche 3800 82 2100 _52 saia ppls guna bisa
L Cinders 1450 52 950 &
s Casmatite, uranlum ore aroo 35 2750 78
Cuy
Paturat bed 3400 22 2800 &2
Dry excavated 3100 3 2500 a1
Wet axcavated 3500 25 2800 A0
Clay and gravel
Ory 2800 a1 2000 7
3100 u 2800 50
Coal
Anthracite
R 2700 s 2000 74
Washed 2500 35 1850 74
Biuminous.
R 2150 35 1600 74
35 1400 74
(Decon rock
75% rock  25% earth 4700 43 1300 0
50% rock B0 earth 3850 33 2300 75
25% roch  75% santh 2300 25 2650 83
Earth
DOry packed 3200 25 2550 k-
Wet encavabed 3400 27 2700 79
Loam 2600 23 2100 81
™
4600 64 2800 61
Gravel
Pit run 3650 1z 3250 89
ey 2850 12 2550 89
Dy Wa-Z i 3200 12 2850 5
wet Y- 3800 12 3400 B9
Samd and clay
3400 27 2700 78
Compacted 4050 -
i
Broken 5350 75 3080 a7
Crushed 4700 % 2700 57
Hematite, iron are 4000 18 4180 13
Lenes!
1 4400 &6 2600 59
Magnetite, iron are 5500 18 4700 5
Pyrite, iror ore ELO0 18 4350 a5
Sa 4250 oF 2550 &0
Sand
Dry. loose 2700 12 00 89
ame 3200 1z 2850 23
3500 12 3100 8%
Sand and gravel
3250 12 2900 89
et 3750 10 3400 a1
Broken 4350 & 2950 &0
Stane
Crshed 4500 &7 2700 ]
Tatonite 7100-3450 7572 4100-5400 5758
Topsal 2300 43 £00 70
Traprock
Broken 4400 49 2950 &7
: sigalgs galed ya gl guga
! SR q
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Model

sig=algs

Engine

Flywheel HP

Operating
weight (1b)

galed ya gl guga

Blade Type

Blade
Capacity

D21A-8 Specs fg;ﬁg‘é 40 8,690 Power Angle Tilt 0.75yd> |Inguire
D21P-8 Specs Komateu 40 9,350 Povar Angle Tilt 0.89 yd>  |Inauire
4D34LE-2
D31EX-22 Specs SAAGDSSLE-S 78 18,056 Power Angle Tilt 2.11vd*  |Inguire
D31PX-22 Specs SAEZE‘;;‘;_S 78 18,056 Power Angla Tilt 2.11 yd® Inauirs
D37EX-22 Specs A 89 18,298 Bower Angla Tilt 2.32yd*  |Inauire
D37PX-22 Specs SAAGDSSLE-S 83 18,298 Power Angle Tilt 2.55vd® |Inguire
D39EX-22 Specs samom 105 20,834 Bowar Angle Tilt 2‘72.;;12'39 Inauire
D39PX-22 Specs A 105 20,834 Bower Angla Tilt 3.00 yd*  |Inauire
DS1EX-22 Specs SM;FEIEDTUE-l 130 28,043 Power Angla Tilt 3.5 - 3.8 yd* |Inauirs
D51PX-22 Specs SAE;ET;‘JE-l 130 23,145 Power Angla Tilt 3.8 yd* Inauirs
DE1EX-15 Specs it 168 7,237 Pawer Angle Tilt 4.5yd® | Inquire
D&1PX-15 Specs sAEZEij?qu 168 41,735 Pawear Angle Tilt 5.0 yd* Inquire
DESEX-17 Specs SAEZESEUE-S 205 44,355 SIGT"I'@DD‘E‘%:?’AS:;;Q” 2.25-6.0 yd* | Inquire
DESWX-17 Specs samomo 205 45,945 SIGT"I'@DD‘EE?;EL‘;E“ 2.25-6.0 yd* | Inquire
DESEX-17 Specs samopo 205 47,335 515;‘:@%‘35:?;?;19“ 2.25-6.0 yd* | Inquire
DESEX-15 Specs SA’:%’EIE;”E_S 264 60,960 Straight 7.7 yd*  |Inauire
DESEX-15 Specs SA’:%E;“E_S 264 61,950 5"5'9"‘::”_55’""” ! 6.2 - 11.1 yo* | 1nquire
DBSEX-155L Specs samm 264 62,245 St'au'%ﬁiiw‘;;i””' Ls‘svrdlzz.s Inquire
D155A%-7 Specs SA:%EF:EDUE'E 354 87,100 SIGMAB?ZFET‘ILSE'“F 12‘3.;'\1:15.6 Inquire
D275A%-55L Specs SA:DG’EIE:ED”E,S 410 116,528 ij_rm::'r;![t' 36 6_;';4'3 Inquire
D275A%-5 Specs SAMEDIADE S 443 112,600 sifrﬁriafi:;r 7 9_;';1'7 Inquire
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migin .

1. single-axle tractor 3. bowl 5. ejector 7. bowl eylinder
2. articulation 4. apron 6. apron cylinder 8. ejector cylinder

Hauling excavated soil rging bowl, s

Phases of a cycle (turn)

Discharging (spreading and compacting):. apron up {open), bowl up, ejector forward
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All-Wheel-Drive Scraper
(Charging and penetration provided by towing power of tractor)

SO ®NO AR ON >

tractor
gooseneck
scraper bowl
steering cylinder
bowl cylinder
ejector

apron

apron cylinder

apron rods
rear engine
(rear wheel drive)

Move the ejector gate lever to "FORWARD"
(toward operator) a nd hold there as necessary.
(An "ON" and "OFF") operation of this lever will
givethe best resalts until the gate is fully forward.

Alfter the aliding bowl floor is all the way back,
the ejector gate will move forward pushing
material out of the bowl. {To remove aticky
material from the bowl, place the elevator
contral lever in "UNLOAD'™ ) (lever away
from operator)
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11. cutting edge

12. discharge slide

13. elevator

14. hydro-engine
(of elevator)

Elevator-scraper
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621E B31E Série Il B51E
Scrapers élévateurs Scrapers & deux essieux moteurs
Capacité & refus de 8.4 & 17,5 m’ (11 & 23 yd) Capacité & refus de 15,3 4 33,6 m® (20 & 44 yd")

613C B15C B23E B27E B3TE Série Il B5TE

Scrapers push-pull (assi réciproque au ch
Capacité & refus de 15,3 4 33,6 m” (20 & 44 yd)
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B27E B3TE Série Il B5TE
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DIMENSIONAL DATA VOLVO BM L120
Tires: 23.5R25°
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Bucyrus is committed to improving
environmental and safety performance 9
through minimizing air and water
emissions and reducing waste.
We will control and eliminate,
where possible, any
source of hazards,
hazardous materials and
emissions involved in
manufacturing and

support processes.
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Electric Mining

Shovels
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g,

182
Dipper capacilies: 5.7 to 17.6 m® (7 1o 23 yd®)
Std. range boom length: 12.24 m (40 ft 2 in)
Working weight: 330,448 kg (728,500 Ibs)

201

Dipper capacities: 18.4 to 39 m? (24 to 51 yd®)
Std. range boom length: 15 m (51 ft)

Working weight: 712,446 kg (1,570,675 lbs)
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495

Electric Rope Shovel with Rope Crowd

100 tonnes (110 tan) nominal payload

(Available dipper payloads to 120 tons (109 tonnes))
Dipper capacities: 26.8 to 61.2 m? (3510 80 yd*)

795

Electric Rope Shovel with Hydraulic Crowd

122.5 tonne (135 ton) nominal payload 14
Dipper capacities: 53.5 to 68.8 m? (701090 yd*)




i**w A

galed ya gl guga
saia gl gusa jisha

15

galed ya gl guga
saia gl gusa jisha




5 galed 2 gl guga
Lo Jglis saia gpbls pusa yisa

o

cmig i

5 galed 2 gl guga
Lo Jglis saia gpbls pusa yisa

Vi

g i

slo e Jobe

Stripping Cable Shovel

18




10



ol 1= 1 em

Pl ==

g S ST oTaT eI T

. yalea 2 gl guga
M Lo ngﬁ'l . ,aﬁ-,‘:,ﬁlh;,au,.'iéa
(I

22




12

)

A T
97 oyl
5] e )f%,_\ -

o~

I

=L
R (ESEADS
S :
- - sl

Gl Gase SG o oy Y LS Jols G o Slas 0950

23

Y e,

i HiBBING, MI
{NEW ELECTHIC SHOVEL LOADING IRON ORE)
IR o

g




13

I
it

N

Specifications:
Height: 67 m (220 ft) Boom
Length: 61 m (200 ft)

Bucket capacity: 79 cubic m
Bucket load: 145 tonne
Machine weight: 6,400 tonnes
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stckor (2)

dipper arm
cylinder
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" Bucket

@

ylinder

Backhoe

Excavator
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Backacter, wheel-mounted
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Hydraulic excavators
(slewing excavators)

1. frame (carriage)

n

CO~NOO AW

. slewing upper machinery (engine,

operator’'s canopy, counter-weight)

. hoe (showel or bucket)

arm
boom (monoblock or articulated)

. hoe rods

. boom lifting cylinder
. arm moving cylinder
. hoe moving cylinder
10.
1.

outrigger (strut, jack)
auxiliary attachment (blade)

36
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Table 13.3.5. Bulk Density, Swell Factor, and Diggability of Common Materials’
Bank
Rock Density (t/m?) Ilb/yd? Swell factor Fillability? Digability®
Asbestos ore 1.9 3200 1.4 0.85 M
Basalt 295 5000 16 0.80 H
Bauxite 19 3200 1.35 0.90 M
Chalk 1.85 3100 1.3 0.90 M
Clay (dry) 1.4 2400 1.25 0.85 M
Clay (light) 1.65 2800 1.3 0.85
Clay (heavy) 2.1 3600 1.35 0.80 M-H
Clay and gravel (dry) 1.5 2500 1.3 0.85 M
Clay and gravel (wet) 1.8 3000 1.35 0.80 M-H
Coal (anthracite) 1.6 2700 1.35 0.9 M
Coal (bituminous) 1.25 2100 1.35 0.9 M
Coal (lignite) 1.0 1700 1.3 09 M
Copper ores (low-grade) 2.55 4300 1.5 0.85 M-H
Copper ores (high-grade) 3.2 5100 1.6 0.80 H
Earth (dry) 1.65 2800 1.3 0.95 E
Earth (wet) 20 3400 1.3 0.9 M
Granite 2.41 4000 1.55 0.8 H
Gravel (dry) 1.8 3000 1.25 1.0 E
Gravel (wet) 21 3600 1.25 1.0 E
Gypsum 28 4700 1.5 0.85 M-H
Limonite 3.2 5400 1.4 0.85 M
Iron ore (40% Fe) 2.65 4500 1.4 0.8 M-H
Iron ore (+ 40% Fe) 2.95 5000 1.45 0.8 M-H
Iron ore (+ 60% Fe) 3.85 6500 1.55 0.75 H
Iron ore (taconite) 4.75 8000 1.65 0.75 H
Limestone (hard) 2.6 4400 16 0.80 M=H
CIMestone (Sort) 22 3700 1.5 0.85 M-H
Manganese ore 31 5200 145 0.85 M-H
Phosphate rock 2.0 3400 15 0.85 M-H
Sand (dry) 1.7 2900 1.16 1.00 E
Sand (wet) 2.0 3400 115 1.00 E
Sand and gravel (dry) 1.95 3300 1.15 1.00 E
Sand and gravel (wet) 2.25 3800 1.15 1.00 E
Sandstone (porous) 25 4200 16 0.8 M
Sandstone (cemented) 2.65 4500 16 0.8 M-H
Shales 235 4000 1.45 0.8 M-H
' These figures vary from location to location, and tests should be made where possible. Allowance should be made for operation in wet
conditions as density varies with moisture content.
“ Based on shovel dippers.
? For explanation, see footnote to Table 13.3.1.
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Table 13.3.1. Loading Shovel Cycle Times (sec)

B Digging Conditions
yd? m? E M M-H H
4 3 18 23 28 32
5 4 20 25 29 33
6 5 21 26 30 34
7 5.5 21 26 30 34
8 6 22 27 31 35
10 8 23 28 32 36
12 9 24 29 32 37
15 11.5 26 30 33 38
20 15 27 32 35 40
25 19 29 34 a7 42
45 35 30 36 40 45
E-

Easy digging, loose, free-running material, e.g., sand, small gravel
M:

Medium digging, partially consoclidated materials, e.g., clayey gravel,
packed earth, clay, anthracite, etc.

M—H:

Medium—Hard digging, e.g., well blasted limestones, heavy wet clay,
weaker ores, gravel with large boulders, etc.

H:

Hard digging—materials that require heavy blasting and tough plastic 59
clays, e.g., granite, strong limestone, taconite, strong ores, etc.
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Table 13.3.3. Shovel Swing Factor
Angle of swing,

degrees 45 60 75 90 120 150 180
Swing factor 1.2 11 105 1.00 091 084 0.77
61
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ST Table 13.3.27. Front-end Loaders ‘S QL‘,) Senncsy
Bucket capacity Fixed time, sec _
v m E M M-H ﬁ )‘55-| LS)—.:S)L.
5 4.0 32 33 41 —_ ol et L
6 4.5 33 34 42 — O PUUIEN P
7 55 33 35 44 — \ / o
10 75 37 39 51 —
12 90 39 42 56 - _,\S-,a,-wgl-ajc :F —|—V
15 115 41 44 60 — t t t
" The application of FELs in “hard" digging conditions is marginal
and requires comprehensive investigation. )?L‘, QLQ)' 4\_._12_. QLﬂj 6)5 Lol
=05 O
o0 F =M +D, +L’
t t t t
a0 .
e oo
80 Vt = Tf + Te
A
Gfed, ol (B &iSn o

n
(=]

One-way haul distance, m
5

O 1 i 1 | I— 1 O
Q 20 40 ©0 80 100

Variable time, sec




33

galed ja gl guya

& 4l saile blls gura isea
A
ey
40¢) cud b awle
* :Afp 5P L,
S s o
Pl o b \ /
\
60xB .F.F.J
(t/h) BEP RSP Q = c' f S e x SG r
b N
2 S 0l P aa 03
Lo Jglis ﬁfﬁ ::l:-;:::

(g
i

(o) Vb

S 6 25,6 &l 1, VV/OMT dgain b yood G cud b @
999 65k bl (o dolB &S Jyge 31, 05 Sl

A+ Lol ).0nsS Al 0l Fr M yauals




L galed ja gl yuga
U”J'é"a soia g pbls Guoa pisn

RO LS
gl (Wl g 0k e S8 B L (65,0 Slyges

e

cmig i

FB el )] o Corw aed U p i dlge (6,05 )by sS4 08 @
At pdle (ol gl 5L VL L 5 b 29
<ol STHP MINING Jogy 5o sl p oybgy olop,ls @
S b slalliws 21 slae adss colld ile ol :iSS @
A8 Cblal ) slge cawl jol8 s g o 105

WRINSTE ¢ BETRPCRVIENEN I

1
P galed a2 gl guga
v J‘s 42 saia gl gusa pisn
Y'f‘k{:g”’
g in
Strip Mining
REMOVING OVERBURDEN MINING COAL SEAM REPLACING SOILWHERE VEGETATION
OYERBURDEN AVAILABLE, REPLANTED

SPREAD AND
LEVELLED

s ——— — e —— e
% ST TIERE SURRE 15 4 T e




galea ja gl s guya

4 5 aala T o

PN
A8 glgs!

Sy p g @

O3S 2 law @

Sy *

Oy P e

3

PP == P ut‘-“mﬁ' ::loi:::

s

45 > (69 0
SSoSIG 38 60 o FMB L b Lo
oS (Jposo;eas PMS Sl i b b
asi’)"SJ‘ Do) poS AAM3 3 Ol S )b




In 1908, the first Heyworth dragline was built
for the Chicago sanitary district channel.
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Draglines

Bucyrus s commitied 1o i ving environmental and safefy

performance’throu _:Jh and water emissions and

we make the earth move. 12




680w
Bucket Capabilities: 1210 24 m? (16 (o 31 o)
Boom Lengths: 58 to 80 m (190 to 285 ft)

Max. Allowable Load: 36,300 to 70,300 kg (80,000 to
154,000 )

Max. Working Weight: 1,043,000 kg (2.300,000 lbs)

Bucket Capabilities: 43 o 71 m* (56 10 93 yd*)
Boom Lengths: 84 1o 108 m (275 1o 354 fi
Max. Allowable Load: 134,000 to 145,000 kg (285,000
10319,000 Ibs)

Max. Working Weight: 3,629,000 kg (8,000,000 lbs)

8200
Bucket Capabilities: 51 to 88 m* (67 to I15yf]
Boom Lengths: 84 1o 122 m (275 to 400 )

Max. Allowable Load: 159,000 to 249,000 kg (350,000
10 548,000 Ibs)

Max. Working Weight: 4,452,000 kg (8800000 lbs)

Bucket Capabilities: 21 to 42 m’ {27 to 55 yd¥)
Boom Lengths: 69 10 98 m (226 10 325 1)

Max. Allowable Load: 82,000 to 111,000 kg (180,000
10 244,000 Ibs)

Max. Working Weight: 1,896,000 kg (4,400,000 bs)

0 ,
Bucket Capabilities: 84 10 126 m (110 to 165 yo')
Boom Lengths: 102 to 131 m (335 to 430 f)

Max. Allowable Load: 250,000 to 340,000 kg (551,000
o 749,000 Ibs)

Max. Working Weight: 6,580,000 kg (14,500,000 i)

Bucket Capabilities: 24 1o 34 m (31 1o 44 yd*)
Boom Lengths: 75 10 101 m (248 to 331 t)

Max. Allowable Load: 70,300 to 102,000 kg (154,000
o 224,000 Ibs)

Max. Working Weight: 1,780,000 kg (3816000 lbs)

‘Bucket Capabilities: 83 o 138 m* (108 to 180 yd*
Boom Lengths: 110 to 128 m (361 to 420 f)
Max. Allowable Load: 254,000 to 362,300 kg (560,000
10 800,000 Ibs)

Max. Working Weight: 7,271,000 kg (16,030,000 bs)

Bucyrus offers more than fifteen
dragline specifications and can
tailor each one to a customer's
specific application. Draglines
provide the lowest material
removal cosi per tonne (ton.)

Asignificant accomplishment was the manufacture of the Big Muskie. Builtin 1968, the 168 cubic meter
(220 cubic yard) walking dragline was the largest mobile earth-moving machine ever bullt, The hydrausic
walking mechanism produced a walking speed of 274 metars (300 feat) par hour, The shear magnitude

of draglines continues to amaze peapls and the Big Muskie was o exception. Nearly 22 stories high,
with a length of about 130 meters (459 fee) and with & bucket as large as a 12-car garage, the machine
operated in the Muskingum mine in eastesm Chio for ssveral years. Athcugh the Big Muskie was scrapped
in 2000, the bucket is currently on display in a park in Ohio

Built in 1969

Dipper capacity:168m?
(12-car Garage)
Height:22 stories
Lehght:140 m

Walking speed :274m/h




Bucyrus focuses on bringing new technologies
to the surface mining industry that add value
and can reduce a customer’s production

costs. Such is the case with the new Direct
Drive for Draglines (D) development program.
D provides for increased productivity and
reduces downtime, maintenance costs and
energy consumption.

15
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- Bucket Wheel Excavators (BWE)
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Main data of different BWE types
Compact BWE C-frame BWE Large BWE
Bucketwheel 6-25m 20-60m 40-80m
boom length
Effect. capacity|100 - 3.000 fm®/h| 1.500 - 4.500 fm® /h  |4.000 -12.500 fm*h
Weight 50-1.500 t 1.00 - 5.000 t 4.000 - 13.000 t
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' Zhungeer, China
Compact Bucket Wheel Excavator System
Capacity: 3100 m*h

.

Diamond sand excavation




Great Manmade River, Libya,
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Compact BWE for semi hard materié!
with narrow bucket spacing
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Bucket Chain Excavator
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capacity: up to 12,000 cubic metres per hour can
weigh 11,000 tonnes and stand more than 100 meters
tall, with a length of about 200 meters.

They can mine more than 240,000 m3 of material per
day. These machines take 5 years to build.
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IN-PIT CRUSHING PROJECT PIPAWAR COAL MINE
Shavel Mobile crushing planf Belfwagon

‘ Travelling hopper car
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Stacker & bridge reclaimer of raw coal sforage Stacker & portal reclaimer of product coal storage
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Stationary
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Syncrude - Semi-Mobile Double Roll Crushing Plant ACP1

System Desuip’dﬁ:

The semi-mobile crushing plant incorporates a diamond shaped hopper
capable of handling two 400 Ton trucks dumping simuftaneousty. The
crusher was designed to accept lumps as large as 3.5 meters in sze.

An inclined apron feeder running below the hopper collects the run of
mine ore and deposits it into the double roll crusher. The apron feeder is
driven by a hydraulic power system capable of variable speed and
multiple stop/start operation. The feeder drives consist of planetary gear
reducers driven by high speed hydraulic motors.

Location:

Horthern Alberta, Canada

Year Commissioned:

2000

Notable Features:

o Crusher roll recoil protection

+  Adjustabie crusher roll gap

+  Hydraulic driven apron feeder

*  Semi-mobile style

«  Extreme low temperature operation

Technical Data:

Material - run of mine oilsand

Design Capacity - 11,000 miph

Hopper Capacity - 1000 tonnes

Crusher Product - minus 600 mm

Apron Feeder Width - 3.4m

Apron Feeder Drive - hydraulic
Crusher Size - 2.6 m dia. x 3.4 m wide
Crusher Drive - direct drive with wound rotor
mators
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Reversible Type Bucket Wheel Stacker-cum-
Reclaimer.Capacity 2,000 TPH of coal
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Tripper car
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Crawler-mounted Tripper, weighing 500 tones in
operation at Neyveli Lignite Corporation’s open
cast mine handling overburden at 11,000 tones/hr.

oy oalea 2 gyl guga
Adulaa - Sl (2 bl guisa yisan

Portal stacker reclaimer for coal terminals
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Loading station

Eigure 16 : Exemplary coal mine with In-Pit Crushing systems for coal and overburden
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Specifications:

Height: 6.9 m (22.5 ft) With Box Raised: 17.1 m (56 ft)
Length: 20.1 m (66 ft) Width: 7.6 m (25 ft)

Weight: 260 tons Payload: 350 tons

Max Weight: 610 tons Horse Power: 3300
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Table 3. Maximum Recommended
Lump Size for Various Belt Widths

Belt Lump size, in.
width, If If mixed with
i, uniferm  90% fines

12 2 4
18 4 6
24 5 8
30 6 10
36 7 12
42 8 14
48 10 16
54 11 20
60 and over 12 24

Table 4. Typical Maximum Belt Speeds in Feet Per Minute

Belt
width Grain or other Run of mine Hard ores and
in. free flowing material coal and eartht stone, primary crushedt
14 400 300 . 300
16 500 300 300
18 500 400 350
20 600 400 350
24 600 500 450
30 700 600 550
36 800 650 600
42 800 700 600
48 900 700 650
54 1000 700 650
60 1000 700 650
66 —_ 800 750
72 —_ 800 750

These speeds are intended as guides to general practice and are not abso-
lute,

t Moderately abrasive materials.

t Very abrasive materials,
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Table 5. Normal Bulk Material Capacity of Troughed Conveyor Belts in Tons per Hour for Each 100 fpm of Belt Speed

dlor
Material Width, in.
Matarial o8| ensity,
dagrees | P [ a] 16] 18 [ 20 54 96 | 102 | 108 [ 114 | 120
Wost bulk 20 0 |1w0]13] 17| 22 183 508 | 688| 774| 864| 5o
materisty 50 16 22 28 36 308 1013 ) 1147 | 1289 | 1440 | 1599
s 24) 32| 42| Sa 458 1819 | 1722 | 1933 | 2160 | 2400
Surcharge 100 |3z2fa3] ss| 72 610 2026 | 2204 | 2579 | 2880 | 3198
angle: 25° 125 40 | 54 70l 90 762 2532 | 2869 | 3222 | 3600 | 3999
150 |48 8s| 84)10m 915 3039 | 3441 | 3868 | 2320 | 4797
of load as 0 12/ 16] 20| 26 e 74% 842 948 | 1058 | 1172
(0.055W + 0.9)in. 50 [19]27| 34| 2a 373 1240 | 1404 [ 1580 | 1763 | 1958
s 29| 40] S1 66 558 1860 | 210% | 2370 | 2645 [ 2935
100 39| 53 68| 88 74% 2480 | 2808 | 3160 | 3526 | 3918
125 |49 fas| 85|10 3 3100 | 3509 | 3950 | 4408 | 4893
150 59| 80| 102 | 132 1118 a720| 4212 4?"0 5289 | 5873
a5 30 13(17 22 E2 238 789 893 | 1003 [ 1121 | 1242
50 21 7 a7 397 1314 | 1488 | 1672 | 1868 | 2073
s 32| 42 55 7 595 1973 | 2240 | 2510 | 2800 | 3110
100 |42 73| 94 793 2628 3344 | 3735 | &
125 |s3f70] o1 990
150 63| 84| 110 1190
Masbmum recom. Uridarm wze 2)13] 4 4 11
‘manced 1}
Wmo ! [sedwintioes | 4| 5| 6 | 6| 8 | 0] 12] 14 6] 20 24 | 24 | 24 | 24 | 2a

# Larger lumps can often be considered with special impact constructions and loading point designs.
Mate: Obtain capacities of ther material densities and belt speeds by direct interpolation.
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Table 6. Friction and Length Factors
for Cenveyor Belts

Friction Length
Class of canveyor factor (C) factor (L), ft

For conveyors with

permanent or other

well-aligned structures

and with normal

maintenance 0.022 200
For temporary. portable,

or poorly aligned

conveyors, Also for

conveyors in extremely

cold weather that either

are subject to frequent

stops and starts or are

operating for extended

periods at —40°F or

below 0.03 150
For conveyors requiring

restraint of the belt

when loaded 0.012 475
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Table 7. B and @ for conveyor Belts

Medium-service mate-

Light-service rial over 50 but Heavy-service
material to 50 not exceeding material over
Width, Ib per cu ft 100 Ib per cu ft 100 Ib per cu ft
in, B Q B Q B e
14 1 7 2 13 3 19
16 Frd 8 3 i4 4 2i
i8 3 9 4 16 5 23
20 4 i0 5 i8 5] 25
24 5 14 6 21 7 29
30 ] 19 7 28 8 38
36 7 26 9 38 11 52
42 9 33 11 50 14 66
48 12 40 15 60 18 82
54 14 50 18 71 22 97
60 17 62 21 85 27 115
66 20 75 24 103 32 135
72 22 88 28 - 121 36 155

T,

T,-T,=T.= T,-BH
33,90 Sl TH=TK o i

T2

o0l (5,18 S gy s alig £33 ol dpgly o Kia) &8 > o =K
i 3l b5 el g0 el tOrque Jlasl jo Sl Ul

wld (Pl s alowg 4y jLs wbly i 98 BH 31 Jlas T, axilis
b oo JUl Ll 50,8 s (00iS (55, 45 Ll

OoiS 59,=2(To-BH)

HP=S T / 33,000E <55 ot
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Table 8. K Values for Conveyor Belts

Arc of Manual takeup Automatic takeup

contact, Bare Lagged Bare Lagged
degrees pulley pulley pulley pulley

150 1.20 1.00 0.84 0.67
180 0.97 0.80 0.64 0.50
190 091 0.75 0.59 0.46
200 0.85 0.71 0.54 0.42
210 0.80 0.66 0.50 0.38
220 0.75 0.62 0.46 0.35
230 0.72 0.59 0.43 0.33
240 0.68 0.56 0.40 0.30
270 0.58 0.49 0.32 0.24
300 0.51 0.43 0.26 0.19
330 0.46 0.40 0.22 0.16
360 0.42 0.36 0.18 0.13
390 0.39 0.33 0.15 0.11
420 0.36 0.31 0.13 0.09
450 0.33 0.29 0.11 0.07
480 0.31 0.27 0.09 0.06

Table 9. Idler Spacing for Conveyor Belts

Carrying idler spacings Return
. : idler
Belt width, Material weight, ft spacings,
in. Upto501b To 100Ib 100 Ib or more ft
14,16,18 5% 5 5 10
24,30 512 4 3% 10
36, 42 5 3% 3 10
48 4y, 3y 2% 10
54 4%, 3 2% 10
60 4% 3 2% 8to 10
72 41, - 2%z 8to 10
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Materials Handling
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Dozers

KOMATSU

In this section you can look at the current list of machinery and their specifications. Select
a model that will suit your needs. Click on the "Specs" link to see more details of a certain
machine. Click on "Inquire" to contact your local distributor.

Crawler Dozers - Komatsu

Model Specs Engine Flywheel HP v?epiZ:\atti(TI?) Blade Type C:;Z?:;ety Inquire
D21A-8 Specs K°mat5”24D94"E' 40 8,690 Power Angle Tilt 0.75yd®  Inquire
D21P-8 Specs K°mat5”24D94"E' 40 9,350 Power Angle Tilt 0.89yd®  Inquire
D31EX-22 Specs SAﬁigg;ﬁ‘z_s 78 18,056 Power Angle Tilt 2.11 yd3 Inquire
D31PX-22 Specs SAﬁZgSS}E_S 78 18,056 Power Angle Tilt 2.11 yd3® Inguire
D37EX-22 Specs SAﬁISS;SLL:E-s 89 18,298 Power Angle Tilt 2.32yd®  Inguire
D37PX-22 Specs SAﬁzrgg;S‘L‘E_S 89 18,298 Power Angle Tilt 2.55 yd3 Inguire
D39EX-22 Specs Komatsu 105 20,834 Power Angle Tilt 2.72 - 2.89 yd3 Inquire

SAA4D107E-1
D39PX-22 Specs SAﬁK\ng(t;”E_l 105 20,834 Power Angle Tilt 3.00 yd3 Inquire
D51EX-22 Specs SAAK\ngct)S%UEq 130 28,043 Power Angle Tilt 3.5-3.8yd® Inquire
D51PX-22 Specs SA;K\grSfct)S%um 130 29,145 Power Angle Tilt 3.8 yd3 Inquire
D61EX-15 Specs SAAK\cs)gf(t)S7u|54 168 37,237 Power Angle Tilt 4.5 yd3 Inguire
D61PX-15 Specs SAf\ggf(t;”E_l 168 41,735 Power Angle Tilt 5.0 yd3 Inquire
D65EX-17 Specs S Af\ggfﬁuas 205 44,355 SIGT'\;'l’:/?,‘ngVErRﬁtgrféght 2.25-6.0 yd®*  Inquire
D65WX-17 Specs S Af\ggfﬁu&s 205 45,945 SIGT'\;'IQ?,SVZVE%\S%?;QM 2.25-6.0 yd®  Inquire
D65PX-17 Specs < AAK\grSfEUE-s 205 47,335 sm%g'f,gjgfﬁtgf;ght 2.25-6.0 yd®*  Inquire
D85PX-15 Specs s Af\ggf;“E_s 264 60,960 Straight 7.7 yd3 Inquire
D85EX-15 Specs SA/'_(\gngSSUE_S 264 61,950 Straigh,fu/”_sjmi'u/ 6.8 -11.1yd® Inguire
D85EX-155L Specs SA/fggfqu-s 264 62,245 Straigv'}tT/;‘:L”E;’éE“”'U 16.8 - 22.5 yd® Inquire
D155AX-7 Specs SA;K\grSfZ%uE-e 354 87,100 SIGMAS%LEIFI{_G Semi- 45 3.156yd? Inquire
D275AX-5SL Specs < Af\ggfi%u&s 410 116,528 fvi?r'agr/]'}‘a':ctk’ 36.6 - 44.3 yd® Inquire
D275AX-5 Specs S Aiggfﬁ%“&s 449 113,600 Ssgg'i\f'ﬁ':'/ouz_ggér 17.9-21.7 yd* Inquire
D375A-6 Specs S Af\ggf;%”E_s 610 157,940 Sem"gu/a IUt'i‘Ijt°zer /" 24.2-288yd® Inquire
D475A-5 Tier 2 Specs SAA({’Z”\‘/altngG 890 238,960 Sem"gu/alut'i‘ljfzer /" 35.6-45.0yd® Inquire
'TDi‘éZ;A'5SD Specs A :fz"\‘litng_3 890 249,560 Super Dozer 58.9yd®  Inguire
D575A-3SD Specs Komatsu 1,150 336,420 Super Dozer 90 yd3 Inquire

SA12V170E
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O
S5 g Shol g9, =CQ(L/2 + Lo) +CQL/2
=0.022x50(3000/2 + 200)+0.022x50%x3000/2
=1870+1650=3520 Ib

L i3S buls sl p3 Skl 5,5 =C(L + Lo)100T/(35)=0.022(300+200)100x500/(3x600)
=1965 Ib
T, =3520+1965=5476 Ib
T-T, =Te=T-BH
=T,-0=5476

S 5,0 Jilas T =Tk = 5476%0.3=1643 Ib
Lol 2iS o =2(To-BH) = 2(1643-0)= 32861b
Tmax =To#%s (Lol 228 (s55,2)

=5476 + 3286/2=7119 Ib

AT oo cawan Ve T ol sla Sale alols Y70 Tt sga> 4 Jgazr 4 azg b o Sile alols

Hp =ST./33000E
=600x5476/(33000x0/85)=117hp
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ol LA jgige yledily 09l (o ool VA-C wles asgly g ls 4SS sla SLb (B i alews 3l el
a9l Sy 1y 5l 0590 50 g lg calize (glo riS

L= 1857 Cos 18°=1766 ft
H= 1857 Sin 18°=574 ft
S5 g Shol g5, =CQ(L/2 + Lo) +CQL/2

=0.022x50(1766/2 + 200)+0.022x50%x1766/2
=1191+791=2162 Ib

b oo, buls sl aY Shol 5,5 =C(L + Lo)100T/(3S)=0.022(1766+200)100x750/(3x600)
=1802 Ib
b oo YU Gl ppY Shol gy, =+100TH/(35)=100%750x574/(3%x600)=23,917 b
g 0 Vb sl pyY Shaol 5,5 = BH =11x574=6314 Ib
T, =2162+1802+23917+6314=34,195 Ib
T =T:-T,=T:-BH
=34195-6314= 27,881 Ib

45590 Jilae T2 =Tek = 27,881x0.5=13,941 Ib
ool Sl LSS 5,5 4 3 el 15,5 BH 51 Jslas To 5 Ll
Ll a5 ey =2(To-BH) = 2(13,941-6314)= 15,254 Ib
Tmax  =T1+Y2 (Lol 2iS (59,4)
=34,195+ %4 15,254 = 41,822 Ib

Hp =ST./33000E
=600x27,881/(33000x0/9)=563 hp



