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ROAD STANDARDS

Road standards usually include specifications regarding the class or type of road,
subgrade width, ditch width, cut and fill slope ratios, gradient and curvature.

Road classes or types reflect the quality of the road and are commonly referred
to as Primary, Secondary, or Branch roads. Some landowners use Class |,
Class Il and Class Il to indicate the type of road. The lower the number the
higher the quality of the road.

Typical road standards are set out below.

Primary or Class | Roads

Max. D - 40°

Min. R - 100°

Gradients:
Sust. Fav.- 8%
Max. (500°) - 10%

Sust. Adv. - 4%
¢ Max. (500) - 6%

Secondary or Class |l Roads

Max.D - 60°
Min.R- 50°
Gradients:

Sust. Fav.- 10%
Max. (500'.)- 12%

Sust. Adv.- 6%
Max. (500') - 8%
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Branch or Class |ll Roads

Max. D - 100°
Min.R- 50
Gradients:

Sust. Fav. - 12%
Max. (300°) - 16%

Sust. Adv. - 8%
Max. (5007 - 10%

No ditch - slight outslope

Fill slope ratios are usually 1 1/2:1 since it is the natural angle of repose for most
soils. Cut slope ratios are varied according to the height of the cut bank and the
soils encountered. On road banks under 5 feet in height, ratios are often 1/2:1
or 1/4:1. In rock, the cut slope ratio is 1/4:1 or less. On some soils low banks
are laid back 3:1 to allow later mowing of the sown banks.

For the road locator, specifications referring to grade and curvature limits are of
primary importance in establishing gradelines and the final centerline.

In many cases the final gradeline serves as the centerline for branch roads and
is the only “engineering” supplied to the equipment operators building the road.

On Primary and Secondary roads the road locator usually provides aids to
construction such as clearing widths, cuts and fills at centerline, and slope
stakes. ¢

In choosing a road standard one should consider the following:

Q What is the purpose of the road? Is it to be an all-weather road for
intensive management or only provide temporary access for harvesting?

QO What speeds are desired? What volume of traffic is expected?
0 What size vehicle and loads will the road serve?
Q  Will the road be private and locked or will it be open to the public?

Q s the forest tract large or small?
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Q What are the economics? Can the cost of the road standard chosen be
justified?

Q Is alow initial cost and a high maintenance cost acceptable or would a
high initial cost and a low maintenance cost be preferable?

The answers to these questions and other considerations are always a combina-
tion of engineering and management decisions and should be made prior to any
location or construction activities.

Generally, tracts under intensive management and over 100 acres in size should
have primary access by a Primary or Class | road; tracts under intensive
management and under 100 acres should have primary access by a Secondary
or Class |l road; and, further subduwsaqn is usually by the same -standard or the
next lower standard of road. Figure 1. displays typical road secfions.

Branch or Class m maqis are generally bullt to faclhtate harvestlng and are taken
out of service (put to bed or put to sleep) as soon as they have served their
purpose.

In most cases non-industrial forestland owners prefer Branch or Class Hl roads
to harvest a timber sale because of their lower cost and short term use.
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TURNPIKE

FIGURE 1. Typical Road Sections or Prisms
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Except for branch roads, which are best laid out by one or two people, it is best
to use a three man survey party for the location of secondary and primary forest
roads.

The three man party should be made up of a Party Chief who also serves as
Head Chainman, a Rear Chainman, and a Compassman.

The Party Chiefis usually responsible for decisions concerning final gradelines
and the centerline location. In additon, he should be certain that the other

As Head Chainman, he should always carry the zero end of the chain and make
certain that all measurements are made horizontally.

The Rear Chainman should double check all measurements and the stationing

of the centerline with the Head Chainman. In addition he should check all

to stop in order to check a measurement, he should shout “CHAINP" When a
Mmeasurement is being made, and he is over his point he should shout “STICK"
and hold the point until he hears the Head Chainman’s response of “STUCK."

The Compassmaniis responsible fordetermining accurate bearings of centerline
tangents and the calculation of the angular change in direction at points of

up.




RECONNAISSANCE

CHAPTER



RECONNAISSANCE —— E
Maps—Aerial Photographs

RECONNAISSANCE

One definition of the word reconnaissance is “the inspection of a land area prior
to surveying”. For the road locator, the purpose of reconnaissance is to
determine where the final centerline should go. This requires an intimate
knowledge of the area to be roaded which can be gained only from a thorough
inspection of the property.

Constraints to construction such as property lines, points of ingress and egress,
rights-of-ways, gas and power lines, rock bluffs, stream crossings, ponds and
lakes, excessively steep terrain, and unstable soils must be identified and
located before any layout work is done. These areas should be reckoned with
or avoided during the centerline location.

By the same token, topographic features favoring economical construction such
as reasonable side slopes, desirable stream crossings, saddles, and areas

“suitable for switchback construction should be located to insure the best route
into or through the area. Such features become “control points” through which
the centerline should go. Thus, one of the major objectives of reconnaissance
is to locate control points which can be connected to form the best final centerline
location.

An initial reconn of the area to be roaded should be made in the office. Aids are
maps, aerial photographs and learning about the area from other personnel.

¢ Maps

Maps without relief (no topographic features) provide tract location, potential
points of ingress and egress, boundary and public road location, determination
of tract size and the position of streams, ponds, lakes, and swamps. Some may
record timber type and volume information.

Maps with relief (topographic) are much more valuable for preliminary recon-
naissance of an area. In terrain where elevational differences between control
points are significant they are a must. The distance between contour lines
indicates steep ground, saddles, gentle ground suitable for switchbacks and log
landings, and promising sites for stream and river crossings.

& Aerial Photographs

Aerial photographs using infrared are valuable in locating different soil conditions
and timber types, but are not much use in locating control points in heavily
forested terrain. However, black and white photos can be a help in getting the
general lay of the land and finding the best way to the pickup at the end of the
day.
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Knowledge of Local Personnel-Control Points

¢ Knowledge Of Local Personnel

A complete tour of the tract with a person who knows the area can save a lot of
time in initial orientation.

¢ Control Points

After a tour of the tract, topog maps can often be used in the office to identify
and locate major control points prior to a thorough reconnaissance of the area.

Of primary importance is to select a point for ingress and egress which allows
adequate sight distance for on-coming traffic. Many States require specific sight
distances for entrance onto County and State roads.

Next, one might select what looks like an acceptable stream crossing and an
area suitable for construction of a switchback to a log landing.

Marking these control points on the map gives the relative position of Control
Point A (entry to the tract), Control Point B (the stream crossing), Control Point
C (the switchback area) and finally, Control Point D (the log landing).

Using the map scale and the Contour Interval (Cl), the elevational differences
and distance between adjacent control points can be closely determined.

Assume that these calculations give the following information:

Control Point  Elevational Difference Distance Between
AtoB 120 feet 2000 feet
BtoC 100 feet 1400 feet
CtoD 50 feet 1000 feet

Based on the above, one should be able to connect A to B with a 6% grade (120
“divided by 2000), B to C with a 7% grade (100 divided by 1400), and C to D with
a 5% grade (50 divided by 1000).

To test whether these grades are suitable, one can run these gradelines on the
topog map with a pair of draftsman’s dividers. For example, if the map Contour
Interval (Cl) is 20 feet and the map scale is 400 feet per inch, it should be possible
to join A and B by setting the divider points 0.83 inches apart (20 feet divided by
6% equals 333 feet, and 333 feet on the map equals 0.83 inches).



RECONNAISSANCE —— £
Control Points

Starting at A, step from one contour to another until you reach point B. If you
arrive above or below point B the grade must be adjusted to join the two. Using
the same procedure B and C can be joined by setting the divider points 0.71
inches apart, and C and D can be joined by setting the divider points 1.0 inch
apart. See Figure 2.

— N

.
GULF TRACT
/=400’
ClL=20

FIGURE 2. Trial Gradelines with Dividers
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Control Points

These approximate gradelines usually provide excellent starting points in the
woods. Itis always best to run from the most critical control point on the ground
to one less important. In this example one would probably want to start from the
switchback area.

In any event, the problem becomes one of sequentially joining control points. If
you can’t get from A to B without major reworking of the gradeline there is no
need to worry about getting from B to C, and C to D, until the first problem is
solved.

If you have a good topog map, trial gradients determined with draftsman's
dividers usually provide a good basis for the final gradelines. Use of this
procedure can save hours of field work. |t should be noted however, that all
gradelines so determined must be checked out in the field and, if necessary,
modified to fit the ground.

Remember - There Is no substitute fora pair of eyeballs and a pair of boots!

A thorough reconnaissance should result in the best route selection and may
well be the most important procedure in directly locating the final centerline.
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GRADELINES

In terrain where sideslopes exceed allowable grade limits, contro!l points are
usually sequentially connected by gradelines.

As mentioned in the previous Chapter, if good topographic maps are available,
initial gradients between control points can be calculated by dividing their
elevational difference by the distance between them, and they can then be
checked by using draftsmans’ dividers set at the distance required to step from
one contour to another.

Gradelines can be set with an Abney Level or Clinometer. Most road locators
prefer the Abney Level because the desired percent of grade (rise or fall in feet
per 100 feet of horizontal distance) can be locked on the instrument which allows
a more precise measurement of gradient. Prior to use, be certain the Abney is
in adjustment and is equipped with a percent limb. See Figure 3.
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VIAL BRACKET

LEVEL v/AL

¢ |
TELESCOPE TUBSE

SLIDE TUBE

REAR VIEW

FIGURE 3. The Abney Level
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Plastic flagging or cardboard tags are used to mark “grade” on trees and bushes.
Never blaze trees when running a gradeline — first of all, short of cutting the
tree down, they can't be erased, and secondly, particularly in areas of the Public
Land Survey, randomly blazed lines can cause serious confusion.

A two man party for gradeline installation is most common, but it can be done
by one person. See Figure 4.

DIRECTION OF SURVEY — FLAG MAN

RUNNING GRADELINE WITH TWO MAN PARTY

DIRECTION OF SURVEY — FLAGMAN

RUNNING GRADELINE WITH ONE PERSON

FIGURE 4. Methods of Running Gradelines

—-10-
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Intermediate Control Points

With a two man party, the Abney man sets a flag at his eye height on a tree or
bush and sends the second man ahead about 50 feet. This man holds about
two feet of flagging horizontally at the eye height of the Abney man and, at the
direction of the Abney man, moves up or down the sideslope until he is on
“grade”. When he is on grade, he attaches the flagging or card to a nearby tree
or bush at this elevation, The Abney man then paces up to the second man and
records the distance between the grade marks. This procedure is repeated until
two control points are joined.

If only one person is available, gradelines can be set by pacing ahead of a grade
mark, turning around and moving up and down the sideslope, until the Abney
sight is on the grade mark. At this point another grade mark is set and the
procedure is repeated until the desired point is reached.

In either method, grade marks should not be placed higher than the eye height
of the Abney man, and no more than a foot lower than this height. The “grade”

. on the ground, then, is about five or six feet directly below the gradeline marks
on the trees or bushes.

Common problems in maintaining a gradient appear when the gradeline must
(1) be adjusted to accomodate an intermediate control point, (2) cross a steep. .
hollow or draw, (3) go around a long sharp ridge, or (4) be continued around a
switchback.

Intermediate Control Points

While attempting to join two control points an intermediate control point is often
encountered. The problem is usually solved by moving the gradeline up the hill
or down the hill to an acceptable position; running a new gradeline from the new
position back to the starting point; and, running a new gradeline from the new
positon to the control point ahead.

For example, if Control Point A and B are 1000 feet apart and their elevational
difference is 60 feet, it should be possible to join them with a 6% grade (60 divided
by 1000 is 0.06 or 6%). But after running a 6% grade 600 feet from Control Point
A, arock bluff is encountered. A littie reconn indicates that the gradeline should

be moved up the hill 12 feetin elevation. The new position is now 48 feet above
=36 §

Control Point A (600 x 35 36 feet + 12 feet) and since the distance between
them is still 600 feet, aC8%/grade is needed to join them. And the new position
is also now 12 feet below Control Point B (60 feet - 48 feet = 12 feet) and 400
feet from Control Point B. Thus the grade needed to reach Control Point B is

@Figure § illustrates the situation described above.
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