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(3) A residential area should be conveniently accessible from
major streets and highways.

(4) Driveway entrances should be avoided on arterial streets and
wherever possible on collector streets.

(5) Through-traffic on minor residential streets should be
avoided.

(6) Residential streets should provide safe and convenient access
to housing.

(7) A1l dwellings must be accessible by emerygency and service

5.2 MTAS SPECIFICATIONS

The MTAS specifications or other similar specifications play an impor-
tant role in ensuring that urban street and highway projects will be
designed and constructed satisfactorily with a minimum of problems over the
projected 1ife of the facility. The intent of this section is to explain
the importance of various specifications and the consequences of alter-
natives.

5.2.1 BASE AND SUBGRADE TREATMENT (02215)

The base is the layer of material immediately beneath the pavement.
Because it supports the pavement and ultimately the vehicles, its ability
to withstand loads without deforming is critical. The subgrade is
the soil upon which the entire road ultimately rests. For roads that are
built by filling in valleys and the imported fill material is
the subgrade, otherwise the subgrade will usually be the original native
soil. Since the subgrade supports the base and pavement and ultimately the
vehicles, it must also resist the loads without deformation. Nearly
everyone has driven on roads which have developed depressions or have warped
as the result of base or subgrade failure. The engineer will achieve stabi-
lity of the base and subgrade material by proper selection and compaction
of that material. The correct moisture content in the soil is critical
since too much moisture will lessen the stability of the soil (the reader

can picture the suitability of mud for a roadway to this)
whereas too little can also affect the strength and compaction. One func-
tion of the final pavement will be to reduce the penetration of

moisture into the base and subgrade. Periodic testing of material during
construction is imperative in order to determine whe he the material and
compaction are satisfactory.

5.2.2 GUARDRAIL (02451)

Guardrails an important safety function by preventing cars from
leaving the roadway and thereby falling into rivers and ravines or crashing
into objects. Of course the best solution is to remove the object if
possible; if not possible then the guardrails specified have proven to be
satisfactory, providing necessary strength, attractiveness, and safety.
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Proper installation of the guardrails is important for them to function
as intended, for example, the ends of guardrails facing traffic are often
tied into the ground so as to prevent spearing of the rail through the
vehicle windshield if the rail were hit head on.

5.2.3 HIGHWAY SIGNS (02452) AND PAVEMENT MARKINGS (02577)

Signs and pavement markings serve regulatory (stop, yield, etc.),
warning (curve, deer crossing, etc.), and informational (city distances,
route numbers, etc.) purposes. Such signs must be of uniform design across
the United States in order for drivers not to be confused. Their locations
should be chosen with an understanding of safety lest they cause more
problems than they cure. They must also be durable so that they will not
be lost from service frequently.

5.2.4 ASPHALTIC CONCRETE PAVING (02513) AND PORTLAND CEMENT PAVING (02515)

The pavement forms the wearing surface that vehicles travel upon and
also prevents moisture from entering the base and subgrade. Asphaltic
concrete and portland cement concrete contain mixtures of aggregate, typi-
cally gravel and sand, and asphalt or portland cement. The asphalt or
bituminous material and the portland cement serve as a glue to bind the
aggregate particles together; since these materials are more expensive than
the aggregate, it is desirable to blend several sizes of aggregates in
order to reduce the volume required for the asphalt or cement and form a
strong, dense pavement. Proper selection of aggregate material and size
and percentage of asphalt or cement is also important because it affects
the ease of placement and forming of the pavement and affects the ultimate
pavement strength. Too much asphalt or cement can be just as bad as too
little.

The necessary pavement thickness in order to achieve a durable surface
resistant to deformation will depend on the volume of traffic and the per-
centage of trucks. Good design will save money over the long run by
reducing maintenance while also minimizing pavement costs.

Some of the terms discussed in these portions of the MTAS specifica-
tions may not be familiar to the reader, hence, a short list of definitions
is included here:

(1) Hot mix asphaltic pavement is mixed at a central plant at tem-
peratures of about 250-275° F and then formed into pavement while still hot.
The high temperatures allow the bituminous material to evenly coat the
aggregate and allows the concrete to be placed and formed before cooling
and hardening.

(2) Cold mix asphaltic pavement can be stored and worked at normal
outdoor temperatures making it more convenient for smaller jobs or where
there is not a hot mix plant nearby.

(3) Tack coats are placed on old pavements prior to laying new
asphaltic concrete pavement in order to promote bonding of the old and new
pavements.

(4) Prime coats are liguid bituminous materials sprayed on the base to
seal capilary pores and bind the base and asphalt pavement together.
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5.2.5 CONCRETE CURBS, GUTTERS, AND SIDEWALKS

Concrete curbs and gutters serve to keep the vehicles on the roadway,
reduce entry of into the base and subgrade, prevent breakage of the
edge, and direct runoff into the stormwater system.

5.2.6 STREET LIGHTING (16550)

Lighting of city streets and major rural intersections is normal.
Reduction of serious accidents is an important consideration in their
placement and construction.

5.3 DESIGN CRITERIA (400)

The design of highways and streets is, of course, complex to the extent
that engineers years of education and experience towards obtaining
competence. However, the planner should understand several fundamentals as
discussed in section 400 of the MTAS specifications and below in order to
more wisely choose among various options.

5.3.1 DESIGN ELEMENTS (403)

Planning ahead for the city street system is imperative to foresee and
prevent problems. Each city should have a master plan for system that
includes such things as location of arterial and collector streets at suf-
ficient intervals to reduce congestion, travel times, and safety hazards.
Such plans should be continually revised as new demands and developments
are seen.

A critical step in the planning and design process for arterial and
collector streets is the estimation of traffic volumes since this affects
the pavement thickness, pavement width, and geometric layout of the street.
Other factors will generally govern the design of local streets. Traffic
volumes can be from actual or published references. The
state department can be very helpful and may already have traffic
projections for the street in question. For arterial and collector
streets, consideration must be given to the heavier traffic during rush
hours and to the percentage of heavy vehicles such as trucks since they have
a great impact on pavement thickness and intersection layout. In esti-
mating future traffic, the of new traffic must be taken into
account when a major road is improved; new business will locate
near the road and thus create new traffic.

Superelevation is the banking of a curve so that the roadway slants
with the highest point on the of the curve. Superelevation is com-
monly used on curves to help prevent vehicles from leaving the roadway
because of their centrifugal motion.

Safety is of paramount concern in the planning and design of streets.
Several general criteria from the manual "Residential Streets"* are repro-
duced here:

*See Ref, (2).
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(1) Assure necessary lighting along streets and walkways.

(2) Use of signs should be minimized and signposts should be unobtru-
sive.

(3) Informational signs should not compete with traffic control signs
for driver attention.

(4) Use of break-away street furniture should be considered wherever
possible and should be grouped for aesthetic as well as safety values.

(5) Sight distances should be consistent with probable traffic speed,
terrain, alignments, and climatic extremes.

(6) Separate pedestrian, bicycle, and vehicular traffic.

(7) Limit through-traffic on residential streets.

(8) Assure visibility of parks, play areas, and interior block open
spaces from the street.

Other criteria govern the design of intersections:

(1) Whenever possible, residential street layouts should be planned to
avoid four-way intersections.

(2) Residential street widths normally should be the minimum con-
sistent with safety and adequate fulfillment of street function.
Pedestrian accidents are somewhat proportional to street crossing travel
distance.

(3) Paved area within the intersections should be minimized.

Oblique intersections should be avoided.
Safe sight distances at intersections should be assured.

(4
(5
(6) Turning lanes at heavily traveled intersections should be provi-

ded.

(7) To the extent feasible, the number of street intersections should
be minimized.

(8) Large corner radii should be avoided.

(9) Wherever possible, intersections on curves should be avoided.

5.3.2 PAVEMENT CROWN (404)

Streets and highways are generally designed so that the center of the
pavement is higher than the edges. This arrangement causes good drainage
of water off the pavement; without this drainage, standing water by
itself and upon freezing can present safety problems besides possible
damage to the road via the pressures exerted by the water when it freezes
in cracks and via seepage to the base and subgrade.

5.3.3 NUMBER OF LANES (405), ROADWAY WIDTH (406), AND MEDIANS (407)

The number of lanes, roadway width, and median presence affect the
capacity and safety of streets and highways. Obviously, more lanes can
handle more traffic but not so obvious is that wide roads and use of
medians tend to increase capacity by separating the vehicles thus making
the driver feel safer to go faster besides preventing collisions. The
choice of street widths for local residential streets are not controlled by
the traffic volume so much as considerations of parking (one or both sides)
and the ability to accommodate two lanes of traffic (e.g. perhaps only one
lane of traffic is really necessary on short cul-de-sacs serving very few
houses).
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5.3.4 RIGHT-OF-WAY WIDTH (412)

Adequate right-of-way should be purchased to accommodate probable
future expansions of arterial streets, however, local and collector streets
should be designed so that they will not need future expansion.

Development usually occurs on arterial streets so that failure to procure
adequate right-of-way will result in excessive costs to purchase the now
developed businesses and houses.

5.3.5 ACCOMMODATION OF UTILITIES (413)

Water mains and sewers and possibly gas, telephone, and electricity,
are often laid next to or underneath streets. When planning and
constructing a new development, it will save problems and money if all uti-
lity locations are planned together so that interferences can be eliminated.

construction, some thought should be given to the local sequence in

which the utilities will be installed. It makes little sense to dig up one
utility to install the next; it makes even less sense to dig up newly
installed pavement to then lay the water and sewer lines.

5.3.6 STREET LIGHTING (415, see also section 5.2.6 of this manual)

Breakaway light poles have the advantage that when a vehicle them,
they give and do not present an immovable object. However, in densely
developed areas the danger of the falling pole harming someone else can
outweigh the concern for the motorist.

5.3.7 PAVEMENT DESIGN (418)

See section 5.2.4 of this manual.

6.3.8

there is not a specific section the specifications
on there are other sections in the MTAS specifications devoted to
drainage. The point to be made is that drainage is very important to

street and highway design in order to prevent puddles forming on the road-
way surface which will not drain and also prevent the flow of rain swollen
creeks over the roadway; bridges and culverts must be of adequate size to
preclude this. Also, all parts of the pavement surface must eventually
drain so that water does not stand on the until it evaporates.

If this latter point is not provided, the street will gradually deteriorate
at that Tocation because of freeze-thaw action and or seepage of water to
the subgrade which may weaken the
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5.4 CHECKLIST

Section 1 of this manual gives a general Tist of things to check for
in overseeing a water, sewer, drainage, or street project. The checklist
below includes additional points specific to street:

(1) Do the proposed streets fit in with the overall city transpor-
tation plan? Will the present streets and intersections near the develop-
ment be able to handle the increased traffic?

(2) Do the plans and specifications meet those of the MTAS specifica-
tions especially sections 02215, 02451, 02452, 02513, 02515, 02528, 02577,
and 16550? Is a minimum 29 foot wide roadway used as per section 406?

(3) Do the streets include curb and gutter?

(4) Will there be enough right-of-way for expansions on collec-
tor and arterial streets?

(5) Is adequate drainage provided as per section 5.3.8 of this manual?

(6) Who will be responsible for inspection during construction
including review of materials testing?
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