




Fig. 1: Backhoe excavators forces (Caterpillar Performance Handbook, 1976).
Tab. 1: Backhoe and Grab excavators specifications

Backhoe
excavators1

Grab excavators2

Max. power 50-485 kW 240-400 kW
Base machine weight 7,000-110,000 kg 42,000-300,000 kg
Lifting capacity 3,500-40,000 kg 20,000-30,000 kg
Weight of bucket/grab 300-3,000 kg 8,000-24,000 (kg)
Excavation width 0.4-3.0 (m) 0.5-1.2 (m)
Excavation length - 2-4.2 (m)
Capacity of bucket/grab 0.2-1 m3 1-1.2 m3

Bucket/grab digging
force (ISO)

50-430 kN 300-400 kN

Stick crowd force inversely
proportional to

stick length

-

Excavation depths 0-30 m 0-70 m
Excavation rate 400 m2/day 300 m2/day

1 CAT, Link Belt, Komatsu (model 1250 or lower)
2 Casagrande, SoilMec, Bauer, Soletanche Bachy

The grab bucket excavator was developed in early 1960s by an Italian company called ICOS that
also introduced the concept of diaphragm wall (Puller, 2003). Nowadays crane with grab bucket
(clam excavator) is the more common excavating machine in Europe. Clam excavators could use
rope, kelly bar or a hybrid system to suspend the clam during excavation (Fig. 2). Rope suspended
grabs could reach greaterr depths but with a lower degree of precision if compared to kelly mounted
systems. Hybrid cranes combine the functionality and advantages offered by the two systems. Some
clam excavators can be equipped with automatic systems to improve panel excavation tolerances
and overall quality control standards. Grabs can be mechanically or hydraulically operated, in both
cases the closing force is independent from depth thus exploiting better power of the machine.
Usually, the crane weighs about 100,000 kg and the clam weighs about 7,000 kg (Tab. 1). These
machines are capable of excavating to depths of 30-40 m, more powerful machines to depths of 70
m. In average soils can often excavate to 300 m2 per working day.



Fig. 2: Crane excavators: (a) Rope suspended; (b) Kelly mounted; (c) Hybrid system.

In the following paragraph two similar case studies are presented to compare merits of the presented
excavation techniques.

Long Stick Excavator case study
A funnel and gate was designed to remediate a complex combination of contaminates leaking from
a closed chemical landfill in US. The plume contained TCE, PCB and other contaminants. The site
is located along the US Gulf Coast on a high spot in a swamp and formerly serviced industrial and
government clients. The funnel and gate system consisted of four soil-bentonite slurry walls and
three ZVI-sand gates. The largest gate was 0.73 m wide, 68 m long and up to 13 m deep. The
system was constructed in the heat and humidity of the summer.
The construction of the PRB began with a levelling of the area under the supervision of Geo-
Solutions. The trench was excavated with a Komatsu PC750 hydraulic excavator with an extended
stick extended to dig up to 65 ft . The bucket was 0.72 m wide and had a capacity of 0.9 m3. The
excavation was divided into 3 panels and used bio-polymer slurry to retain the trench walls.

Fig. 3: Long Stick Excavator

The excavation was performed by digging from the surface to the aquiclude in “cuts” about 10 m
long each. The cuts were joined by removing the intervening soil with the excavator to create a
continuous trench. Temporary end stops were placed at approximately 20 m intervals, with
permanent end stops between the soil-bentonite and the PRB. The ES were positioned by a service


