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Figure 1. Screening machine towed and fed t>y excavator 

THE GRAVEL MISER: A PORTABLE SCREENING MACHINE FOR 
RESURFACING FOREST ROADS 

Introduction. Unpaved forest roads gradually deteriorate 
as surfacing aggregate dissipates in runoff and dustfall 
from vehicle traffic, and through poor grading practices. 
To rehabilitate these roads, maintenance managers 
usually develop central sources of pit-run or crushed 
aggregate and truck this material to the worn road sections. 
To eliminate the expensive trucking phase, alternatives 
such as in-place crushing of windrowed roadside cobbles 
and planing treatment of the road surface itself have been 
investigated (Bennett and Provencher 1995; Sheehy 1995). 

Material lost from a road surface often accumulates 
beyond the reach of a motor grader, on road shoulders 
and fill slopes, and in ditches. If recovered and sorted 
to remove oversized stones, this material can be reused 
on the road. Intech Industries Inc. of Campbell River, 
B.C. applied this concept to develop an excavator-towed 
screening machine known as the Gravel Miser. Introduced 
in 1996, the screening machine has been used by forest 
companies and the B.C. Ministry of Forests on several 
road resurfacing projects in British Columbia. 

In June 1997, raRiC observed the Gravel Miser working 
on the Soo River Forest Service Road (FSR) north of 
Whistler, B.C. Richmond Plywood Corporation Limited 
was responsible for road maintenance on this FSR, and 
Pat MUes Excavating Limited was subcontracted to provide 
the excavator and operator for the road upgrade project. 

Machine Description. A steel grate mounted on a trailer 
separates the oversized stones and cobbles from the 
material recovered along roadsides. While towing the 
trailer, an excavator recovers suitable material from the 
fillslope and ditch, and feeds material onto the grate 
(Figure 1). Oversized stones roll off the grate onto the 
road shoulder or fill slope, and 76-mm minus material 
falls through the grate and the machine's chassis onto 
the road surface. 

The grate is 1.9 m wide and 2.9 m long, and has 76-mm 
spaces between individual bars (Figure 2). Chains, anchored 
at the base of the grate, hang loosely in between the 
bars. The upper end of each chain is connected to a wide 
paddle, or lever, that protrudes from the top of the 
machine. When stones or debris lodge in the bars, the 
excavator strikes the paddle with the side of its bucket. 
The paddle pivots, the chains are raised up between the bars, 
and trapped debris is dislodged as die chains tighten. 
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Figure 2. Oversized stones roll off the steel gate. 

The trailer has tandem axles and comes with heavy-duty 
14-ply tires. The trailer reach can slide through the 
chassis, making the machine towable from either end. 
A gravel truck or one-tonne pickup truck equipped with 
pintle hitch can tow the machine between work sites. 

The Gravel Miser is certified by the B.C. Ministry of 
Transportation & Highways and can be purchased for 
$33 450 (c/w electric brakes and light package). The 
rental rate varies based on the machine's application and 
work schedule at a particular operation, but is usually 
about $3 500/mo. 

Work Practices and Productivity. In an 8-day period, 
6.5 km of road were treated on the Soo River FSR 
rehabilitation project. The screening machine was towed 
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along the outside edge of the road to allow traffic to pass 
by the operation. Screened material was deposited in a 
windrow along the road edge for subsequent spreading 
by a motor grader (Figure 3). Oversized stones rolled 
back onto the fill slope. The number of windrows or 
passes required depends on the availability of material 
within reach of the excavator, and on the specifications 
for a particular project. On some sections of the Soo 
River FSR, three passes were made. 

FERIC conducted a short-term evaluation of the screening 
system's productivity during the field visit. The results 
(Table 1) are based on limited field observation and 
reflect the specific conditions at the work site. The unit 
cost of screened material over the test section was 
estimated at $4.74/m-\ This compares favourably to 
costs reported for other road resurfacing alternatives 
(Provencher 1993; Bennett 1991). 

A 200-series (20 000-kg class) tracked excavator is most 
suitable for the screening operation. On the Soo River 
project a swamper was also employed to cut roadside 
brush, install culvert markers, and help dislodge material 
from the grate. A full-time swamper is not needed for 
the screening system, so this labour cost was not 
included in FERIC's cost estimate for screened material. 

Conclusion. The screening machine's simple design, 
rugged construction, and low capital cost make it a 
useful tool for forest road resurfacing projects. On sites 
where sufficient quantities of material can be retrieved, 
resurfacing aggregate can be generated at a cost that 
compares favourably to other alternatives. 
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Figure 3. Windrow deposited along road edge. 

Table 1. Short-term Test Results 

Volume of screened material produced (m') 40.5 
Elapsed time of test (h) 1.7 
Productivity (m'/h) 24.3 

Charge-out rate (Gravel Miser) " ($/h) 15.00 
Charge-out rate (20 000-kg excavator) ($/h) 100.00 
Total system charge-out rate ($/h) 115.00 

Cost of screened material ($/m') 4.74 

" Charge-out rates were estimated using F E R I C ' S standard 
equipment costing methodology. The estimate for the Gravel 
Miser assumes machine purchase, and is lower than the rental 
rate. 
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Information 
The information contained in this report is based on 
limited field observations and is published solely to 
disseminate information to FERIC members and partners. 
It is not intended as an endorsement or approval by FERIC 
of any products or service to the exclusion of others that 
may be suitable. More information may be obtained from: 

Mr. Dennis Brendeland 
Intech Industries Inc. 
182 Reef Crescent 
Campbell River, B.C. 
V9W 7L7 
Tel: (250) 923-1415 
Fax: (250) 923-2177 
Internet: www.vquest.com/intech 

D . M . Bennett, M.Sc, R.P.F., P.Eng. 
Senior Researcher 

© Copyright 1998. Forest Engineering Research Institute 
of Canada ISSN 1180-4432. 


