Earthmoving and Equipment (3)

457.308 Construction Methods and Equipment
Department of Civil and Environmental Engineering

Seoul National University

Prof. Seokho Chi
shchi@snu.ac.kr

HMSIAZSHE 355 3045




Crawler Type (2213 &): &5/ 21%/0] &1 X] 50 SHEIZ0 LT > QX EL ZAX] ZLI0) 22, & 22 £ 7}
27 AHO)E A b FHEH
Tire Type: ALE/E X/ 2FOJL} ST M3/ & S0JA TLEI0] T15, 7|54 U X550/ 258

Dozers

* Pushing, Land clearing, Ripping rocks

Crawler Type

Tire Type
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Side-Hill Cuts

Dozers
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Removal of thin layer

— Stripping, side-hill cuts, ditching(= &4t 7|), back fillings, rocks
and frozen ground, side-by-side, etc.

— Production estimating
* Blade type and load

* Type and condition of material

Cycle time

Site characteristics

Operator efficiency
Grade
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Dozers

* Land Clearing Operations

— Getting rid of organic matter to improve subsequent
productivity and avoid settlement

— Types of equipment used: dozers, clearing blades or rakes,
shears, etc.

— Disposal of trees, brush, stumps(ZFE{7|), and root debris;
burning vs chipping especially in urban areas (used for
mulching or boiler fuel)
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Dozers

* Ripping Rock
— For hard ground, weak rock, and old pavements and bases

— Determining the rippabililty instead of drilling or blasting
* The greater the degree of weathering the more easily ripped
* Large grain size, coarse-grained rocks than fine-grained

* High degree of lamination (82 T M%)

— Determining the speed of sound
waves 1n rock
* Determine the thickness and degree of
consolidation of rock layers
— More expensive than earthmoving
but cheaper than blasting
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Scrapers
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* Load, haul, dump loose materials less than a é

e Pusher-loaded scrapers: designed to be loaded with the
help of a dozer. Effective when the haul grade is less than
5% and the return grade is less than 12%.

» Push-pull scrapers: equipped with a cushioned push block
that enables two scrapers to attach to each other. The
trailing one pushes the leading one. Pulling opposite.

 Elevating scrapers: for short haul distances or the quantity
of earth to be moved is relatively small. Equipped with a
mechanism which elevates the earth from the cutting
edge to the bowl for easier loading. Disadvantage from the

. extra weight of the elevating mechanism.
Economical: Push and load at o

the same time (self-loaded)

Used in a wide range of
material types including rocks
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Scrapers

* Operation

— Bowl: the loading and carrying component of a scraper. It has a cutting
edge that extends across the front bottom edge. The bowl is lowered for
loading and raised during travel.

— Apron: the front wall of the bowl. It is independent of the bowl. It is raised
during the loading and dumping to allow the material to flow into or out of
the bowl. It is lowered during hauling to prevent material spillage.

— Ejector: the rear wall of the bowl. The ejector is in the rear position during
loading and hauling. During spreading, the ejector is activated to move
forward, providing positive discharge of the material in the bowl.




Excavating Equipment

° P 1o du Cti on F ACtors TABLE 8.1 | Fill factors for front shovel buckets
) i Material Fill factor* (%)
— Loading cycle and maximum loads 7 e
. . . . Rock-earth mixture 105-115
— Optlmum dlgglﬂg helghts and Rock—poorly blasted 85-100
d h Rock—well blasted 100-110
ept S Shale; sandstone—standing bank 85-100
— Flﬂ fﬂCtOr *Percentage of heaped bucket capacity

— Adjustments for efficiency, angle
of swing, lcy & bcy, operator skill,
condition of equipment, excavator
and haul unit location

Backhoe Hoe Trencher

Backhoe
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. Trafﬁcability
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