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DRAGLINESDRAGLINES

Draglines are used to excavate Draglines are used to excavate 
material and to load it into material and to load it into 
hauling units, such as trucks or hauling units, such as trucks or 
tractortractor--pulled wagons, or to pulled wagons, or to 
deposit it in levees, dams, and deposit it in levees, dams, and 
spoil banks near the pits from spoil banks near the pits from 
which it is excavated.which it is excavated.
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DRAGLINESDRAGLINES

The dragline is designed to excavate The dragline is designed to excavate 
below the level of the machine.below the level of the machine.
A dragline usually does not have to go A dragline usually does not have to go 
into a pit or hole in order to excavate.  It into a pit or hole in order to excavate.  It 
operates adjacent to the pit while operates adjacent to the pit while 
excavating material from the pit by excavating material from the pit by 
casting its bucket. This is very casting its bucket. This is very 
advantageous when earth is removed advantageous when earth is removed 
from a ditch, canal, or pit containing from a ditch, canal, or pit containing 
water. water. 
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DRAGLINESDRAGLINES

Frequently, it is possible to use a Frequently, it is possible to use a 
dragline with a long boom to dragline with a long boom to 
dispose of the earth in one dispose of the earth in one 
operation if the material can be operation if the material can be 
deposited along the canal or near deposited along the canal or near 
the pit.  This eliminates the need for the pit.  This eliminates the need for 
hauling units, thus reducing the hauling units, thus reducing the 
cost of handling the material. cost of handling the material. 
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BASIC COMPONENTS OF BASIC COMPONENTS OF 
DRAGLINEDRAGLINE

Hoist cable Boom

Fairlead
Drag cable Drag chain

Dump cable
Hoist chain

Bucket

Figure 1
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TYPES OF DRAGLINESTYPES OF DRAGLINES

Draglines may be divided into Draglines may be divided into 
three types:three types:
1.  Crawler-mounted 
2.  Wheel-mounted, self-propelled 
3.  Truck-mounted 
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TYPES OF DRAGLINESTYPES OF DRAGLINES

CrawlerCrawler--mountedmounted draglines can operate draglines can operate 
over soft ground conditions that would over soft ground conditions that would 
not support wheelnot support wheel--or truckor truck--mounted mounted 
equipment.  equipment.  
The travel speed of a crawler machine The travel speed of a crawler machine 
is very slow, frequently less than 1 mph, is very slow, frequently less than 1 mph, 
and it is necessary to use auxiliary, and it is necessary to use auxiliary, 
hauling equipment to transport the unit hauling equipment to transport the unit 
from one job to another.from one job to another.
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TYPES OF DRAGLINESTYPES OF DRAGLINES

WheelWheel--and trackand track--
mountedmounted units may units may 
have travel speeds in have travel speeds in 
excess of 30 mph.excess of 30 mph.
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THE SIZE OF A DRAGLINETHE SIZE OF A DRAGLINE

The size of a dragline is indicated The size of a dragline is indicated 
by the size of the bucket, by the size of the bucket, 
expressed in cubic yards (cu yd).expressed in cubic yards (cu yd).
Most draglines may handle more Most draglines may handle more 
than one size bucket, depending on than one size bucket, depending on 
the length of the boom utilized and the length of the boom utilized and 
the class and weight of the material the class and weight of the material 
excavated.excavated.

CHAPTER 18.  DRAGLINES AND CLAMSHELLS
ENCE 420 ©Assakkaf

Slide No. 11

THE SIZE OF A DRAGLINETHE SIZE OF A DRAGLINE

Since the maximum lifting capacity Since the maximum lifting capacity 
of a dragline is limited by the force of a dragline is limited by the force 
which will tilt the machine over, it is which will tilt the machine over, it is 
necessary to reduce the size of the necessary to reduce the size of the 
bucket when a long boom is used bucket when a long boom is used 
or when the excavated material has or when the excavated material has 
a high unit weight.  a high unit weight.  
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THE SIZE OF A DRAGLINETHE SIZE OF A DRAGLINE

In practice, the combined In practice, the combined 
weight of the bucket and its weight of the bucket and its 
load should produce a tilting load should produce a tilting 
force that is not greater than force that is not greater than 
75% of the force required to 75% of the force required to 
tilt the machine.tilt the machine.
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THE SIZE OF A DRAGLINETHE SIZE OF A DRAGLINE

A longer boom, with a smaller bucket, A longer boom, with a smaller bucket, 
will be used to increase the digging will be used to increase the digging 
reach or the dumping radius when it is reach or the dumping radius when it is 
not desirable to bring in a larger not desirable to bring in a larger 
machine.machine.
If the material is difficult to excavate, the If the material is difficult to excavate, the 
use of a smaller bucket, which will use of a smaller bucket, which will 
reduce the digging resistance, may reduce the digging resistance, may 
permit an increase in production.permit an increase in production.
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THE SIZE OF A DRAGLINETHE SIZE OF A DRAGLINE

Figure 2
Relationship between bucket
size and boom length and 
angle
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THE SIZETHE SIZE

Figure 3
Typical Dragline Working Ranges
with Maximum Weight
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OPERATION OF A OPERATION OF A 
DRAGLINEDRAGLINE

The excavating cycle is started by The excavating cycle is started by 
swinging the empty bucket to the swinging the empty bucket to the 
digging position, while at the same time digging position, while at the same time 
slacking off the dragslacking off the drag--and the hoist lines.and the hoist lines.
There are separate drums on the basic There are separate drums on the basic 
unit for each of these cables so that unit for each of these cables so that 
they may be coordinated into a smooth they may be coordinated into a smooth 
operation.operation.
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OPERATION OF A OPERATION OF A 
DRAGLINEDRAGLINE

Digging is accomplished by pulling Digging is accomplished by pulling 
the bucket toward the machine the bucket toward the machine 
while regulating the digging depth while regulating the digging depth 
by means of the tension maintained by means of the tension maintained 
in the hoist line.in the hoist line.
When the bucket is filled, the When the bucket is filled, the 
operator takes in the hoist line operator takes in the hoist line 
while playing out the dragline.while playing out the dragline.
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OPERATION OF A OPERATION OF A 
DRAGLINEDRAGLINE

The bucket is so constructed that it will The bucket is so constructed that it will 
not dump its contents until the drag line not dump its contents until the drag line 
tension is released.tension is released.
Hoisting, swinging, and dumping the Hoisting, swinging, and dumping the 
loaded bucket follow in that order; then loaded bucket follow in that order; then 
the cycle is repeated.the cycle is repeated.
An experienced operator can cast the An experienced operator can cast the 
excavated material beyond the end of excavated material beyond the end of 
the boom.the boom.
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OPERATION OF A OPERATION OF A 
DRAGLINEDRAGLINE

Figure 4
Dragline Digging Zones
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OUTPUT OF DRAGLINESOUTPUT OF DRAGLINES

•• The output of a dragline will vary with the following The output of a dragline will vary with the following 
factors:factors:

1.  Class of material
2. Depth of cut
3. Angle of swing
4. Size and type of bucket
5. Length of boom
6.  Method of disposal, casting, or loading haul units
7. Size of the hauling units, when used
8. Skill of the operator
9. Physical condition of the machine
10. Job conditions
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OUTPUT OF DRAGLINESOUTPUT OF DRAGLINES

The output of a dragline should be The output of a dragline should be 
expressed in bank measure cubic yards expressed in bank measure cubic yards 
((bcybcy) per hour.  This quantity is best ) per hour.  This quantity is best 
obtained from field measurements.  It obtained from field measurements.  It 
may be estimated by multiplying the may be estimated by multiplying the 
average loose volume per bucket by the average loose volume per bucket by the 
number of cycles per hour and dividing number of cycles per hour and dividing 
by 1 plus the swell factor for the by 1 plus the swell factor for the 
material, expressed as a fraction. material, expressed as a fraction. 
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OUTPUT OF DRAGLINESOUTPUT OF DRAGLINES

Example:
If a 2-cu-yd bucket, excavating material whose swell is 
25%, will handle an average loose volume of 2.4 cu yd, 
the bank-measure volume will be 

2.4/1.25 = 1.92 cu yd.  
If the dragline can make 2 cycles per min, the output 
will be 

2 x 1.92 = 3.84 bcy per min or 230 bcy per hour.
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OUTPUT OF DRAGLINESOUTPUT OF DRAGLINES
Table 1. Approximate Dragline Digging and Loading Cycles for Various
Angles of Swing
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OPTIMUM DEPTH OF CUTOPTIMUM DEPTH OF CUT

Greatest output of a dragline is Greatest output of a dragline is 
expected when it is operating at the expected when it is operating at the 
optimum depth of cutoptimum depth of cut
The following Table (Table 2, or Table The following Table (Table 2, or Table 
1818--3 of Textbook) provides the optimum 3 of Textbook) provides the optimum 
depth of cut for various sizes of buckets depth of cut for various sizes of buckets 
and types of materials based on using and types of materials based on using 
shortshort--boom draglines.boom draglines.
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OPTIMUM DEPTH OF CUTOPTIMUM DEPTH OF CUT
Table 2. Optimum Depth of Cut and Ideal Outputs of Short-boom Draglines 
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OPTIMUM DEPTH OF CUTOPTIMUM DEPTH OF CUT

Ideal outputs (Ideal outputs (bcybcy) of short) of short--boom boom 
draglines are accomplished when draglines are accomplished when 
digging at the optimum depth with a digging at the optimum depth with a 
900 swing and no delays are 900 swing and no delays are 
presented in the table.presented in the table.
The upper figure is the optimum The upper figure is the optimum 
depth in feet and the lower number depth in feet and the lower number 
is the ideal output in is the ideal output in cubic yardscubic yards..
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EFFECT OF THE DEPTH OF CUT EFFECT OF THE DEPTH OF CUT 
AND SWING ANGLE ON AND SWING ANGLE ON 
DRAGLINE OUTPUTDRAGLINE OUTPUT

The table (Table 2) also gives the The table (Table 2) also gives the 
optimum depth and ideal outputs in optimum depth and ideal outputs in 
metric units (e.g., m and m3).metric units (e.g., m and m3).
The outputs of draglines provided The outputs of draglines provided 
in Table 2 (Table 18in Table 2 (Table 18--3 of Textbook) 3 of Textbook) 
are based on digging at optimum are based on digging at optimum 
depths with a swing angle of 90depths with a swing angle of 9000..
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For any other depth or swing angle, For any other depth or swing angle, 
the ideal output of the machine the ideal output of the machine 
must be adjusted by an appropriate must be adjusted by an appropriate 
depthdepth--swing factor.swing factor.
The effect of the depth of cut and The effect of the depth of cut and 
swing angle on dragline production swing angle on dragline production 
is given in the following table (Table is given in the following table (Table 
3, or Table 183, or Table 18--4 of Textbook).4 of Textbook).

EFFECT OF THE DEPTH OF EFFECT OF THE DEPTH OF 
CUT AND SWING ANGLE ON CUT AND SWING ANGLE ON 
DRAGLINE OUTPUTDRAGLINE OUTPUT
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The percent of optimum depth The percent of optimum depth 
of cut in the table is obtained by of cut in the table is obtained by 
dividing the actual depth of cut dividing the actual depth of cut 
by the optimum depth for the by the optimum depth for the 
given material and bucket, then given material and bucket, then 
multiplying the result by 100. multiplying the result by 100. 

EFFECT OF THE DEPTH OF EFFECT OF THE DEPTH OF 
CUT AND SWING ANGLE ON CUT AND SWING ANGLE ON 
DRAGLINE OUTPUTDRAGLINE OUTPUT
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Table 3.  Factors for Depth of Cut and Angle of Swing Effect on 
Dragline Production (Table 8-4 of Textbook)

EFFECT OF THE DEPTH OF EFFECT OF THE DEPTH OF 
CUT AND SWING ANGLE ON CUT AND SWING ANGLE ON 
DRAGLINE OUTPUTDRAGLINE OUTPUT
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Example 1Example 1

A 2A 2--cucu--yd shortyd short--boom dragline boom dragline 
is to be used to excavate hard, is to be used to excavate hard, 
tough clay.  The depth of cut tough clay.  The depth of cut 
will be 15.4 ft, and the swing will be 15.4 ft, and the swing 
angle will be 120angle will be 12000. Compute the . Compute the 
probable production of the probable production of the 
dragline.dragline.
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Example 1 (cont’d)Example 1 (cont’d)

Optimum Depth of Cut = 11.8 ft    ⇒ 195 cu-yd Ideal production (see Table 2)

%130100
11.8
15.4 Depth  Optimum ofPercent =×=

The appropriate depth-swing factor = 0.89   (by interpolation in Table 3)

The Probable Production =  195 (0.89) = 173.6 bcy per 60-min hour

The production should be corrected for normal delays (i,e., 50-min hour) 

hr
bcy145

60
50 173.6  )(corrected Production =






=
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EFFECT OF BUCKET SIZE AND EFFECT OF BUCKET SIZE AND 
BOOM LENGTH ON DRAGLINE BOOM LENGTH ON DRAGLINE 
PRODUCTIONPRODUCTION

For best operating efficiency, one should For best operating efficiency, one should 
match the dragline and the bucket properly.match the dragline and the bucket properly.
There are generally three types of bucketsThere are generally three types of buckets

Light Duty,  for easily dug material (i.e., sandy 
loam and sandy clay)
Medium Duty,  for general excavation (I.e., clay, 

soft shale)
Heavy Duty, for mine tripping and handling 

blasted rocks
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Buckets are sometimes are Buckets are sometimes are 
perforated to allow access water to perforated to allow access water to 
drain.drain.
In selecting the most suitable size In selecting the most suitable size 
of bucket for use with a given of bucket for use with a given 
dragline, the loose weight (in lb per dragline, the loose weight (in lb per 
cu ft) should be known.cu ft) should be known.

EFFECT OF BUCKET SIZE AND EFFECT OF BUCKET SIZE AND 
BOOM LENGTH ON DRAGLINE BOOM LENGTH ON DRAGLINE 
PRODUCTIONPRODUCTION
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Larger buckets can increase Larger buckets can increase 
production, but they may exceed the production, but they may exceed the 
recommended safe load for a recommended safe load for a 
dragline.dragline.
The following table (Table 4, or Table The following table (Table 4, or Table 

18.5 of Textbook) provides 18.5 of Textbook) provides 
representative capacities, weight, and representative capacities, weight, and 
dimensions for dragline bucketsdimensions for dragline buckets

EFFECT OF BUCKET SIZE AND EFFECT OF BUCKET SIZE AND 
BOOM LENGTH ON DRAGLINE BOOM LENGTH ON DRAGLINE 
PRODUCTIONPRODUCTION
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Table 4. Capacities, Weights, and Dimension of Dragline Buckets

EFFECT OF BUCKET SIZE AND EFFECT OF BUCKET SIZE AND 
BOOM LENGTH ON DRAGLINE BOOM LENGTH ON DRAGLINE 
PRODUCTIONPRODUCTION
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Example 2Example 2

The material to be handled has a loose weight of 90 lb per cu ft.  The
use of a 2-cu-yd medium duty bucket will be considered.  The dragline
is to be operated with an 80-ft boom at a 400 angle.  Is the 2-cu-yd
considered safe for the job? If not, what size bucket should be used.

Weight of Bucket = 4,825 lb (from Table 4)
Weight of Material = 60 X 90 = 5,400 lb (60 cu ft from Table 4)

Combined Weight = 10,225 lb

For 80-ft boom at a 400 swing angle:
Maximum Safe Load = 8,600 lb (from Figure 3)

Combined Weight (10,225 lb) > Maximum Safe Load (8600 lb)    NOT OK
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Example 2Example 2
(cont’d)(cont’d)

NOTE: Figure 3 is repeated here for Example 2

Figure 3
Typical Dragline Working Ranges
with Maximum Weight
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Example 2 (cont’d)Example 2 (cont’d)

Try a 1½-cu-yd bucket
Weight of Bucket = 3,750 lb (from Table 4)
Weight of Material = 47 X 90 = 4,230 lb (47 cu ft from Table 4)

Combined Weight = 7,980 lb

For 80-ft boom at a 400 swing angle:
Maximum Safe Load = 8,600 lb (from Figure 3)

Combined Weight (7,980 lb) < Maximum Safe Load (8600 lb)   OK

Hence,  use 1½-cu-yd bucket
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CLAMSHELLSCLAMSHELLS

Clamshells are used to Clamshells are used to 
handle loose material such handle loose material such 
as sand, gravel, and crushed as sand, gravel, and crushed 
stone. They are specially stone. They are specially 
suited for lifting material suited for lifting material 
vertically.vertically.
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CLAMSHELLSCLAMSHELLS

Clamshell buckets are available Clamshell buckets are available 
in various sizes, and in heavyin various sizes, and in heavy--
duty types for digging, mediumduty types for digging, medium--
weight types for generalweight types for general--
purpose work and lightweight purpose work and lightweight 
types for types for rehandlingrehandling light light 
materials.materials.
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CLAMSHELLSCLAMSHELLS

Manufacturers supply buckets Manufacturers supply buckets 
either with removable teeth or either with removable teeth or 
without teeth.  without teeth.  
Teeth are used in digging the Teeth are used in digging the 
harder types of materials but are harder types of materials but are 
not required when a bucket is used not required when a bucket is used 
for refor re--handling purposes. handling purposes. 
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CLAMSHELLSCLAMSHELLS

A B

(A) Wide Re-handling Clamshell bucket
(B) Heavy Duty Clamshell Bucket
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CAPACITY OF CLAMSHELL CAPACITY OF CLAMSHELL 
BUCKETSBUCKETS

The capacity of a clamshell The capacity of a clamshell 
bucket is usually given in cubic bucket is usually given in cubic 
yards.  yards.  
A more accurate capacity is A more accurate capacity is 
given as water level, plategiven as water level, plate--line, line, 
or heapedor heaped--measure, generally measure, generally 
expressed in cubic feet.expressed in cubic feet.
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CAPACITY OF CLAMSHELL CAPACITY OF CLAMSHELL 
BUCKETSBUCKETS

The waterThe water--level capacity is the level capacity is the 
capacity of the bucket if it were capacity of the bucket if it were 
hung level and filled with water.  hung level and filled with water.  
The plateThe plate--line capacity indicates line capacity indicates 
the capacity of the bucket the capacity of the bucket 
following a line along the tops of following a line along the tops of 
the clams.the clams.
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CAPACITY OF CLAMSHELL CAPACITY OF CLAMSHELL 
BUCKETSBUCKETS

The heaped capacity is the The heaped capacity is the 
capacity of the bucket when it is capacity of the bucket when it is 
filled to the maximum angle of filled to the maximum angle of 
repose for the given material.  repose for the given material.  
In specifying the heaped In specifying the heaped 
capacity, the angle of repose is capacity, the angle of repose is 
usually 45º.usually 45º.
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PRODUCTION RATES FOR PRODUCTION RATES FOR 
CLAMSHELLSCLAMSHELLS

Because of the variable Because of the variable 
factors which affect the factors which affect the 
operations of a clamshell, it operations of a clamshell, it 
is difficult to give dependable is difficult to give dependable 
production rates.production rates.
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PRODUCTION RATES FOR PRODUCTION RATES FOR 
CLAMSHELLSCLAMSHELLS

The variable factors affecting operations The variable factors affecting operations 
include:include:

The difficulty of loading the bucket, 
The size load obtainable, 
The height of lift, 
The angle of swing, 
The method of  disposing of the load, and 
The experience of the operator. 


