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Land clearing must be treated more as an art than
a science because production rates and methods vary
greatly from one area to another. This section deals
with the many variables in clearing and includes
methods, equipment and procedures to determine
productivity rates.

VARIABLES AFFECTING CLEARING
OPERATIONS

Vegetative Growth — Factors affecting production
and therefore cost, include the number of trees, size
of trees, wood density, root systems, vines and under -
growth. These factors can be estimated by a “tree-
count” as discussed under “Job Survey.”

End Use of Land — Since different end uses require
different degrees of clearing (i.e. highways, dams,
tree crops, row crops, etc.), this is one of the most
important factors to consider in choosing the proper
clearing method and equipment.

Soil Conditions or Bearing Capacity — Factors
affecting clearing operations include topsoil depth,
soil type, moisture content, and the presence of rocks
and stones.

Topography — Grade and terrain factors such as
steep slopes, ditches, swampy areas, boulders and
even ant hills greatly affect the normal operation of
some equipment.

Rainfall and Climate — Usually all phases of
land clearing from cutting to burning are concerned
to some degree with temperature changes and the
amount of rainfall during the clearing operation.

Job Specifications — Specifications dictate the
degree of clearing to be done, area size, completion
dates, method of debris disposal, soil conservation
and other factors which affect method and equip-
ment selection.
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JOB SURVEYS
Knowledge of rainfall and climate, end use of the

land, and job specifications can be obtained from
records, surveys, engineering studies, and written
specifications. You should personally review the
land to be cleared to gain other necessary and valu-
able information.

The survey should include a study of general
topography and soil conditions. Note such problem
factors as hills, rocks, or swamps which would sig-
nificantly affect production or which would require
special treatment.

Cruise the area to be cleared and determine the
acreage of each vegetative type (i.e. upland woods,
low timberlands, swamps). Make at least three tree
counts at random for each vegetation type. To conduct
these counts, randomly locate two points 100 meters
(328 feet) apart. Count and measure vegetative
growth along a straight line between these points
for a width of about 5 meters (16 feet) on both sides.
This gives the population of 1/10 hectare (1/4 acre). 
1. Density of vegetation less than 30 cm (12 in)

diameter
Dense — 1480 trees/hectare or more

(600 trees/acre)
Medium — 990-1480 trees/hectare

(400-600 trees/acre)
Light — less than 990 trees/hectare

(400 trees/acre)
2. Presence of hardwoods expressed in percent
3. Presence of heavy vines
4. Average number of trees per hectare (2.47 acres)

in each of the following ground level diameter size
ranges:

Less than 30 cm (1 ft)
31 cm-60 cm (1-2 ft)
61 cm-90 cm (2-3 ft)
91 cm-120 cm (3-4 ft)
121 cm-180 cm (4-6 ft)

5. Sum of diameter of all trees per hectare (2.47 acres)
above 180 cm (6 ft) in diameter at ground level.

CLEARING METHODS AND EQUIPMENT
Methods for Initial Felling — There are several

methods indicating the degree of clearing for initial
felling and several types of equipment for use with
each method. Equipment use in different size vege -
tation and different size areas is summarized in the
table on the next page. This information should serve
only as a rough guideline in selecting equipment.
The economical land area for each type of equipment
will vary with the capital cost of equipment and
mov ing cost. It is also affected by whether there are
alternate uses for equipment such as using tractors
for other construction work or tillage.

Land Clearing Machines — Job size, severity of
job such as tree size, and time limit to complete will
influence machine selection. Some machines, such
as the D6T, D7R Series 2 and D8T are more suited
for this type work than others, but imagination and
resource fulness can allow the use of other types of
machines in specific applications. For example, load-
ers are used more today in raking and piling oper-
ations than ever before.

Operator Protection and Machine Guarding —
Daily production has been estimated to increase 20%
when cab guards are used. Cabs designed specifi-
cally for clearing are available from Rome and other
auxiliary equipment manufacturers.

The radiator, engine, and underside of the tractor
must be well protected. Perforated hoods, screens,
crankcase guards and hydraulic cylinder guards are
generally recommended.

Generally speaking, lower cost clearing can be done
with larger tractors if the amount of clearing involved
is sufficient to merit the initial investment in the
bigger machine. Because most clearing work requires
frequent direction changes, a power shift transmis-
sion should be standard equipment. The direct drive
transmission tractor is recommended when the trac-
tor is used principally in constant drawbar work
such as chaining or pulling a disc harrow. In most
applications, a winch should also be considered on
one of every three tractors in a fleet.
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EQUIPMENT SELECTION TABLE
CUTTING AT OR ABOVE KNOCKING TO INCORPORATING

UPROOTING GROUND LEVEL THE GROUND INTO THE SOIL

LIGHT CLEARING — Vegetation up to 5 cm (2 in) diameter

Small areas
4 hectares
(10 acres)
Medium areas
40 hectares
(100 acres)

Large areas
400 hectares
(1000 acres)

INTERMEDIATE CLEARING — Vegetation 5 to 20 cm (2 to 8 in) diameter

Small areas
4 hectares
(10 acres)
Medium areas
40 hectares
(100 acres)

Large areas
400 hectares
(1000 acres)

LARGE CLEARING — Vegetation 20 cm (8 in) diameter or larger

Small areas
4 hectares
(10 acres)
Medium areas
40 hectares
(100 acres)

Large areas
400 hectares
(1000 acres)

NOTE: The most economical size area for each type of equipment will vary with the relative cost of capital equipment versus labor. It is also affected by whether there are
alternate uses for equipment such as using tractors for tillage.
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Bulldozer blade

Bulldozer blade

Bulldozer blade, root rake,
grubber, root plow, anchor
chain drawn between two
crawler tractors; rails

Bulldozer blade

Bulldozer blade

Shearing blade, angling
(tilted) bulldozer blade,
rakes, anchor chain drawn
between two crawler
tractors, root plow

Bulldozer blade

Shearing blade, angling
(tilted), knockdown beam,
rakes, tree stumper

Shearing blade, angling
(tilted), tree pusher, rakes,
tree stumper, anchor chain
with ball drawn between two
crawler tractors

—

Shearing blade (angling or
V-type), tree shear [up to
70 cm (26 in) softwood;
35 cm (14 in) hardwood],
shearing blade — power
saw combination
Shearing blade (angling or
V-type), shearing blade —
power saw combination

Bulldozer blade

Bulldozer blade

Anchor chain with ball drawn
between two crawler
tractors. [Use dozer blade
for trees over 18 cm (7 in).]

—

—

—

Wheel-mounted circular
saws

Tractor-mounted circular
saws, single scissor type
tree shears

Shearing blade (angling or
V-type)

Bulldozer blade

Bulldozer blade, rolling
brush cutter [up to 12 cm
(5 in) diameter], rotary
mower [up to 10 cm (4 in)
diameter]
Bulldozer blade, flail-type
rotary cutter, anchor chain

Heavy-duty disc plow; disc
harrow

Heavy-duty disc plow; disc
harrow

Bulldozer blade with
duty harrow

Wheel-mounted circular
saws

Heavy duty sickle mowers
[up to 3.7 cm (11⁄2 in)
diameter] tractor-mounted
circular saws, suspended
rotary mowers

—

Bulldozer blade

Bulldozer blade, rotary
mowers; flail-type rotary
cutters; rolling brush cutters

Rolling brush cutter; flail-
type cutter; anchor chain
drawn between two crawler
tractors; rails

Moldboard plows, disc
plows, disc harrows

Moldboard plows; disc
plows, disc harrows

Undercutter with disc;
moldboard plows; disc
plows; disc harrows



PRODUCTION ESTIMATING

GENERAL — CONSTANT SPEED OPERATIONS
Production is the hourly clearing rate usually

expressed in hectares or acres.
For many land clearing operations, production is

calculated by multiplying the tractor speed by the
width of cut and converting to hectares or acres per
hour.

Metric system:

The base formula is:
Width of cut (meters) �

speed (km/h)______________________ = hectares/h
10

When an efficiency of 82.5% is used, the formula
becomes:

Width of cut (m) �
speed (km/h) � .825______________________ = hectares/h

10

English measure:

Width of cut (ft) � speed (mph)_____________________________ = acres/hr
43,560 (ft2)

The American Society of Agricultural Engineers
formula for estimating hourly production of a con-
stant speed operation is based on 82.5% efficiency.
With this efficiency, the formula becomes:

Width of cut (ft) � speed (mph)� .825___________________________________ = acres/hr
43,560 (ft2)

Width of cut is the effective working width of the
equipment and may not be the same as its rated
width. Working width should be measured on the
job but can be estimated when necessary.

The actual machine speed can be determined by
measuring the amount of time to travel a given dis-
tance. When using the metric system, the time to
travel 16.7 meters or a multiple thereof, can be con-
verted into kilometers per hour.

1.0______________________ = speed (km/h)
(Time in min. to travel

16.7 meters)

Since 88 ft/min. equals one mph, the lapsed time
to travel 88 ft, or a multiple of 88 ft, can easily be
converted into miles per hour.

1.0__________________________ = speed (mph)
(Time in min. to travel 88 ft)
The following nomographs in both the Metric and

English systems convert speed and width of cut
directly into acres or hectares per hour at 82.5% effi-
ciency without the need for calculations.

METRIC

24-4 Edition 40
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Minutes
to

travel
16.7 m

Speed
km/h

Production*
hectares/hour

Width of Cut**
meters

**Based on 82.5% efficiency.
**When width of cut exceeds 10 meters, use a multiple of the width of cut and

increase production proportionately.



ENGLISH

**Based on 82.5% efficiency.
**When width of cut exceeds 60 feet, use a multiple of the width of cut and

increase production proportionately.

CUTTING PRODUCTION ESTIMATING
Most land clearing operations such as bulldozing,

cutting, grubbing, raking and piling are not per-
formed at constant speed. Because off-the-job pro-
duction is difficult to estimate for these operations,
Rome Industries has developed formulas for esti-
mating cutting and piling time. These formulas take
into consideration variable prime mover speeds
through a factor, “B”, the base time for each tractor
to cover one hectare (2.47 acres) of light material.

To estimate tractor cutting time per hectare
(2.47 acres) on a specific land clearing job, apply the
factors shown in the following table, together with
data obtained from the job survey, in the formula:

T = X [A(B)+M1N1+M2N2+M3N3+M4N4+DF]
where

T = Time per hectare (2.47 acres) in minutes
X = Hardwood or density factor affecting total

time

A = Density or vine presence factor affecting base
time

B = Base time for each tractor per hectare
(2.47 acres)

M= Minutes per tree in each diameter range
N = Number of trees per hectare (2.47 acres) in

each diameter range obtained from field
 survey

D = Sum of diameter in 30 cm (1 ft) increments
of all trees per hectare (2.47 acres) above
180 cm (6 ft) in diameter at ground level
obtained from field survey

F = Minutes per 30 cm (1 ft) of diameter for trees
above 180 cm (6 ft) in diameter.

Hardwoods affect over-all or total time as follows:
75-100% hardwoods: Add 30% to total time (X = 1.3)
25-75% hardwoods: No change (X = 1.0)
0-25% hardwoods: Subtract 30% from total time

(X = 0.7)

Production Factors for Felling
with Rome K/G Blades

Base Dia.
Minutes above

per 180 cm
hectare

Diameter Range
per 30 cm

(2.47 30-60 cm 60-90 cm 90-120 cm 120-180 cm (6' per
acres) (1-2 ft) (2-3 ft) (3-4 ft) (4-6 ft) foot)

Tractor “B” “M1” “M2” “M3” “M4” “F”

165 hp 85 0.7 3.4 6.8 — —
230 hp 58 0.5 1.7 3.3 10.2 3.3
305 hp 45 0.2 1.3 2.2 6.0 1.8
405 hp 39 0.1 0.4 1.3 3.0 1.0

Explanation of columns in table:
Tractor — Based on current model tractors (power

shift when applicable) working on reasonably level
terrain (below 10% grade) with good footing, no
stones, average mixture of soft and hard woods.
Tractor is in proper operating condition, blade is
sharp, and properly adjusted.

Base Minutes — The base figures represent the
number of minutes required for each tractor to cover
a hectare (2.47 acres) of light material where no
trees require splitting or other individual treatment.
Time required is affected by the density of material
less than 30 cm (1 ft) in diameter and the presence
of vines.

a. dense — 1480 trees/hectare (600 or more trees/
acre): Add 100% to base time (A = 2.0)

b. medium — 990-1480 trees/hectare (400-600 trees/
acre): No change (A = 1.0)

c. light — less than 990 trees/hectare (400 trees/
acre): Subtract 30% from total time (A = 0.7)
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travel
88 ft

Speed
mph

Production*
acres/hour

Width of Cut**
feet



Presence of heavy vines: Add 100% to base time
(A=2.0). Very heavy vines add 300% to base time.
(A=3.0)
Dia. Range — M1 represents minutes required to

cut trees from 31-60 cm (1-2 ft) in diameter at ground
level.

M2 same for trees 61-90 cm (2-3 ft) diameter.
M3 same for trees 91-120 cm (3-4 ft) diameter.
M4 same for trees 121-180 cm (4-6 ft) diameter.

For Dia. above 180 cm (6 ft) — The figures in this
column represent size the number of minutes
required per 30 cm (1 ft) of diameter for each trac-
tor to cut trees above 180 cm (6 ft) in diameter.
Thus, to fell a 240 cm (8 ft) diameter tree would
require 8�1.8 or approximately 14.4 minutes with
a D8T.

Example problem:

Calculate the felling production of a D8T with K/G
Blade in these conditions: reasonably level terrain,
firm ground, well drained, 85% hardwoods with
heavy vines and the following average tree count
per hectare (2.47 acre):

Less Sum Dia’s
than Above

30 cm 31-60 cm 61-90 cm 91-120 cm 121-180 cm 180 cm
Diameter (1 ft) (1-2 ft) (2-3 ft) (3-4 ft) (4-6 ft) (6 ft)

Range “B” “N1” “N2” “N3” “N4” “D”

Number
488 cm

of 1100 35 6 6 4
(16 ft)

Trees

Solution:
T = X [A(B)+M1N1+M2N2+M3N3+M4N4+DF]
T = 1.3 [2.0 (45)+0.2 (35)+1.3 (6)+2.2 (6)+6

(4)+16 (1.8)]
= 1.3 (90+7+7.8+13.2+24+28.8)
= 1.3 (170.8)
= 222 minutes/hectare (90 min/acre)

● ● ●
Where the job requires grubbing trees and stumps

greater than 30 cm (1 ft) in diameter at the same
time the trees are sheared, use the same basic pro-
cedure as defined above including the variables for
the presence of hardwoods. After time per hectare
(acre) in minutes has been determined, increase the
over-all or total time by 25%.

Where the job requires re-entering the area (after
all trees have been sheared) to remove stumps with
a tilted shearing blade or stumper, increase the total
time by 50%.

PILING PRODUCTION ESTIMATING
A procedure has also been developed for estimat-

ing piling production for a tractor equipped with a
K/G blade or rake.

To estimate tractor hours per hectare (acre) on a
specific land clearing job, apply the factors shown
in the following table with data obtained from the
job survey, in the formula:

T = B+M1N1+M2N2+M3N3+M4N4+DF
where

T = Time per hectare (2.47 acre) in minutes.
B = Base time for each tractor per hectare

(2.47 acre).
M= Minutes per tree in each diameter range.
N = Number of trees per hectare (2.47 acre) in

each diameter range obtained from field
cruise.

D = Sum of diameter in 30 cm (1 ft) increments
of all trees per hectare (2.47 acre) above
180 cm (6 ft) in diameter at ground level
obtained from field cruise.

F = Minutes per 30 cm (1 ft) of diameter for trees
above 180 cm (6 ft) in diameter.

Production Factors for Piling in Windrows*
Base Dia.

Minutes above
per 180 cm

hectare
Diameter Range

per 30 cm
(2.47 30-60 cm 60-90 cm 90-120 cm 120-180 cm (6' per

acres) (1-2 ft) (2-3 ft) (3-4 ft) (4-6 ft) foot)
Tractor “B” “M1” “M2” “M3” “M4” “F”

165 hp 157 0.50 1.0 4.2 — —
230 hp 125 0.40 0.7 2.5 5.0 —
305 hp 111 0.10 0.5 1.8 3.6 0.9
405 hp 97 0.08 0.1 1.2 2.1 0.3

*May be used with most types of raking tools and angled shearing blade. Windrows
to be spaced approximately 61 meters (200 feet) apart.

Explanation of columns in table:
Tractor — Production with tractor working alone

based on current model tractors (power shift when
applicable) working on reasonably level (below 10%
grade) terrain with good footing, no stones, average
mixture of soft and hard woods. The tractor is in
proper operating condition. Decrease total time by
25-50% depending on the number and size of trees
when using three or more tractors in combination.

Base Minutes — The base figures represent the
number of minutes required for each tractor to cover
a hectare (2.47 acres) of light material.
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Dia. Range — M1 represents minutes required to
pile trees from 31-60 cm (1-2 ft) diameter at ground
level.

M2 same for trees 61-90 cm (2-3 ft) diameter.
M3 same for trees 91-120 cm (3-4 ft) diameter.
M4 same for trees 121-180 cm (4-6 ft) diameter.

For Dia. above 180 cm (6 ft) — The figures in this
column represent for each tractor size the number
of minutes required per 30 cm (1 ft) of diameter to
pile trees above 180 cm (6 ft) in diameter. Thus, to
pile a 240 cm (8 ft) diameter tree would require
8�0.9 or approximately 7.2 minutes with a D8T
tractor.

Where the job requires piling of grubbed trees and
stumps greater than 30 cm (1 ft) in diameter, use
the same basic procedure defined above and then
increase over-all or total time by 25%.

In dense small diameter brush with few or no
large trees, or when cutting is vine entangled, reduce
the base time by 30%.

Example problem:

Calculate the windrow piling production of a D7R
Series 2 with Rake in level terrain, no grubbing, and
average mixture of hardwoods and softwoods where
the average tree count per hectare (2.47 acres) is:

Less Sum Dia’s
than Above

30 cm 31-60 cm 61-90 cm 91-120 cm 121-180 cm 180 cm
Diameter (1 ft) (1-2 ft) (2-3 ft) (3-4 ft) (4-6 ft) (6 ft)

Range “B” “N1” “N2” “N3” “N4” “D”

Number
of 1100 35 6 6 2 0

Trees

Solution:
T = B+M1N1+M2N2+M3N3+M4N4+DF

= 125+0.4 (35)+0.6 (6)+2.5 (6)+5.0 (2)+[DF=0]
= 42.6
= 177.6 minutes/hectare (72 min/acre)

● ● ●
To find the number of machines required for each

operation, use the formula:
Hr/hectare (acre) � number of hectares (acres) =
number of machines needed*
*Average machine production for all operation in hr/hectare (acre).

To cost estimate each method or phase of opera-
tion, use this calculation:
Owning and Operating cost/hr � hr/hectare (acre)
� number of hectares (acres) = cost

Because of the many variables that increase or
decrease production, these formulas should be con-
sidered only as guidelines in arriving at a rough pro-
duction estimate. This estimate should be tempered
by personal judgment based on past experience and
personal knowledge of the area.
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BLADE RAKES
Tractor Model D6T D7R Series 2
and Dozer 6A 6S 6S LGP 7A 7S 7S LGP

Raking Width m 3.3 2.62 3.3 3.72 3.18 3.66
ft 10'10" 8'6" 10'10" 12'3" 10'5" 12'

Opening at Tooth Tips mm 356 305 310 381 381 381
in 14" 12" 12.22" 15" 15" 15"

Tooth Penetration mm 432 457 406 559 559 559
ft/in 17" 18" 16" 1'10" 1'10" 1'10"

Total Weight kg 718 675 825 1144 1100 1119
lb 1585 1490 1820 2525 2420 2470

RAKES FOR WHEEL LOADERS
950H/ 966H/

Wheel 914G II 924H 928H 930H 962H 972H
Loader Model Loader Loader Loader Loader Loader Loader
and Rake Type Rake Rake Rake Rake Rake Rake

Raking Width mm 2210 2489 2845 2845 3048 3353
ft 7'3" 8'2" 9'4" 9'4" 10'0" 11'0"

Tooth Penetration mm 762 646 740 650 965 1143
ft 2'6" 2'1" 2'5" 2'2" 3'2" 3'9"

Opening at Tooth Tips mm 318 305 305 356 298 330
in 12.75" 12" 12" 14" 11.75" 13"

Rake Weight kg 770 1038 1378 1460 1590 2210
lb 1700 2284 3032 3212 3500 4880

RAKES FOR TRACK LOADERS
Track 953D 963D
Loader Model Loader Loader
and Rake Type Rake Rake

Raking Width mm 2845 2388
ft 9'4" 7'10"

Tooth Penetration mm 635 635
ft 2'1" 2'1"

Opening at Tooth Tips mm 298 330
in 11.75" 13"

Rake Weight kg 1450 1450
lb 3200 3200

This listing is not all-inclusive. Contact your  Cat dealer for special attachment needs.

Work Tools
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