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DESIGN OF SURFACE MINE HAULAGE ROADS-A MANUAL
by

Walter W. Kaufman ! and James C. Ault2

ABSTRACT

This Bureau of Mines manual for design of surface mine haulage roads
covers such aspects of haulage road design as road alinement (both vertical
and horizontal), construction materials, cross slope, and drainage provisions.
Traffic control and design of proper lane widths to promote safe vehicle
movement are included, as are suggested criteria for road and vehicle main-
tenance and for runaway-vehicle safety provisions. The aim of this publica-
tion is to provide those involved with surface mine haulage road design with
a complete manual of recommended practices that, if implemented, will promote
safer, more efficient haulage routes.

INTRODUCTION

During the past 30 years, surface mine haulage equipment has developed
from trucks capable of moving 20 tons of material to vehicles that transport
as much as 350 tons. Unfortunately, the design of roads this equipment must
traverse has not advanced at the same rate. In many areas, road building tech-
nology appropriate to vehicles of three decades past is still being practiced
today. As a result, numerous unnecessary haulage-road accidents have occurred
every year. A number of these mishaps can be attributed to operator error.
However, far too many are caused by road conditions that are beyond the vehi-
cle's ability to negotiate safely. With this history of haulage-related prob-
lems in mind, the Bureau of Mines undertook a project to produce a design
manual that would ultimately guide surface mine road planners toward safer,
more efficient haulage systems. Such a manual did not exist prior to the
conclusion of this project. This manual was produced under a contract let by
the Bureau of Mines to Skelly and Loy Engineers and Consultants.

Information relating to the content of the manual was gathered through
contacts withmining companies and equipment manufacturers across the country.
Review of mining practices in some foreign countries also provided input.
Literature sources relevant to good road design methods were reviewed and
listed where appropriate in the text.

lProject officer, Skelly and Loy, Engineers and Consultants, Harrisburg, Pa.
ESupervisory general engineer, Industrial Hazards and Communications, Pitts-
burgh Mining and Safety Research Center, Bureau of Mines, Pittsburgh, Pa.



It is the purpose of this document to identify the performance limita-
tions of modern haulage equipment and to examine the impact of haulage road
design on vehicular controllability. Based on these evaluations, haulage
road design criteria that will promote continuity and safety throughout the
haulage cycle were established.

Time allocated for this project prohibited a detailed investigation of
mechanical design for every type of haulage road user. However, safe road
design criteria should be sufficiently comprehen51ve to allow appllcatlon to
all machine types. o ,

This complication required that design criteria be based on the one type
of surface mining equipment that exhibits the lowest safety potential.
Research of engineering data for all major types of surface mine machinery
revealed that large off-the-road haulage trucks had the smallest margin of
safety due to their great size and weight, characteristic use, and control
components. Thus, designing haulage roads to accommodate these vehicles
leaves a wide margin of safety for all other surface mining equipment.

Extensive engineering data for all makes and models of large off-the-
road haulage vehicles was solicited from manufacturers. Information was
tabulated to identify specifications for width, height, weight, tire track,
wheel base, type of braking system, steering ability, retarder performance,
speed and range on grade, and numerous other factors for each truck model.
Various models were then grouped into four weight-range categories, and mini-
‘mum, mean, and average specifications were identified for each weight category.

Design guidelines for each weight category, including velocity-stopping
distance curves, vertical curve controls, haulageway widths, curve widening,
and spacing of runaway devices, are presented in this report.

The haulageway designer may utilize the Contents section of this report
as a checklist to assure that all elements of design have been considered in
planning the haulage road.

HAULAGE ROAD ALINEMENT

As far as is economically feasible, all geometric elements of haulage
roads should be designed to provide safe, efficient travel at normal operating
speeds. The ability of the vehicle operator to see ahead a distance equal to
or greater than the stopping distance required is the primary consideration.
This section of the study addresses the effect of speed, slope, and vehicle
weight on stopping distance, as well as design criteria for vertical and
horizontal alinement.

Stopping Distance--Grade and Brake Relationships

From a séfety standpoint, haulage road grades must be designed to accom-
modate the braking capabilities of those vehicles having the least braking
potential which will most frequently traverse the haul route. In the majority
of cases, rear, bottom, and side dump trucks, by virtue of their function
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