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A Study on Optimal Equipment Fleet focused on Pusher-loaded Scrapers

in Earthmoving Operation
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Abstract
Pusher—Loaded Scrapers are important construction equipment for large earthmoving operations, Production
rates of a Pusher—Loaded Scraper vary greatly in accordance with the temperature or elevation, the equipment
performance, haul speed, haul-road conditions, the method of loading, and Number of scrapers per one pusher,

Determining of most economical scrapers fleet regarding the size of equipment ,

model name, and number of

scrapers demands time—consuming calculation because it needs to reference of varied performance charts or
tables and repeat complicated calculation. In this study,
Pusher—loaded Scrapers Fleet is suggested for the purpose of calculating easily and handling effectively variables
which are changed depend of the work conditions. The prototype of this program is developed using MATLAB,
And the Database of Pusher—loaded Scraper embodies Performance chart & Retarder chart, soil properties, and

calculation—support table,

decision—making support system for the Optimal
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Decision Making for Determining the Optimum Economical Pusher-loaded Scrapers Fleet(OPSF System)
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1. Operation Parameters | ) Recommendatlons
Seoil Type [clay. wet ] Scraper contrelling : | caterpillar 6572 Pusher centrelling : | caterpillar 657 | u
Quantity to be moved 10000000 oy l Controlling |Scraper Model| Number of Scrapers| Unit Cost($) | Total Cost($)|Project Time(hrs)| Production rate(BCY, | |
o 4 a 488 -
2. Haul road parameters Serapers co erpillar 857E sc 27 000135154 13515427 3000760886 3332488119 H
. Pusher conerpillar 657E sc 26 0.00135304 13530430 3116174766 3200062633 -
Number of Segments 0| = | .
__ Segments | Distance(m)| Road type | Grade Resistance(%) | ' Eonelision. Gragh .
Haul Segment 2 100 Goodasp +» 1 = - - . = . : X
Haul Segment 3 100 Smocther + 2 5 W ; : ¢ : : : I scrapers controling
Haul Segment 4 100 Good asp ~ 3 B — I Fusher controling ||
Haul Seament 5 100 Good asp - 4 B . ; 5
Haul  |[Segments 100 Goodasp ~ 3 [
Haul  [Segment 7 100 Goodasp ~ 2 Caterpillar 651E scraper x
Haul  |SeamertB 100 Goodasp ~ 1 [’
Haul Segment 2 100 Good asp - 1 Caterpillar 521F scraper !
Haul Segment 10(Dec.) Earth, mov + 0 B X
Return  |Seament 10¢#ce ) I ] =
L nput :: [ i
Return  |Segment B o Good asp » 1 ’
Return Segment 7 a Good asp - 2 Caterpillar 531 scraper L]
Return _ |Seament & o Goodasp ~ 3 [’
Return  [Segment 5 o Goodasp 4 e u
Return  [Segment 4 0 Good asp w 3 | Hm SEIRRSE: M
Return  |[Seament 3 o Smooth i » 2 [
Return Seament 2 (2] Goodasp » 1 | 8 o = 10 15 20 25 30 35 40 as u
Return Segment 1(Dec.) o Earth, we » 0O B The Mumber of Scraper ']
i Conclusion_Total value
orki ime s0 ||
L ng_t . Controlling |Scraper Model|Number of Scrapers| Unit Cost($) | Total Cost($)|Project Timethrs) Production rate(BCY
Lead time L min. 8 Scrapers coraterpillar 631E | 44 00031438 | 31438.5859 4331577007 2308628009 - m
Turn time fill | o021 i g Busher con aterpillar 631E 43 00031451 314516813 4432311356 2256159.191
Turn time cut 0.3 rrin Scrapers cor aterpillar 621F 40 0.0044472 | 44472.6204 6.728081754  1486307.742 L]
Load factor [ Pusher con aterpillar 621F 39 0.0044405 | 444950473 6.900596671  1449150.048 = |u
Scrapers cor aterpillar 651E 44 0.0022069 | 220694871, 3040711921 3288703521
D AEW S CRARER Scrapers coraterpillar 627F | 28 0.0030707 | 30707.473% 6581113052  1519499.805 A
- - Pusher com aterpillar 627F 27 0.0030739 | 30739.1603: 6.82485798  1465231.955 ]
Additior “SNCIC) new ScCra per *| W | scrapers corsterpillar 637€ | 33 00023239 | 232390757 4243060266 2356284.736 U
e wempitoe 6508 scroper = Duch llar £27E 22 nnnaaas 257 31R2 A 27AS022ns  a0gaaed 1ae L]
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Equipment Information

Manufacturer :
Model :

Scraper Type

[ Single Engine [T] Tandem_powered

Capacity of Scraper |
Struck : cy
Heaped : i cy
| ]
Cperating Weight_Empty :
| Ib I
Rated load : | b
Top speed_loaded : | km/h
Cost parameters
j Machine : | &ihr | ||
Operator : I | $fhr I

| Next | | Cancel
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Add the following scraper to
the database?

Manufacturer: |
Model :
| Add ] [ Back } | Cancel ]
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