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The Highway Concept

1 A historical note

The first road builders of *any significance in western Europe were the Romans, to whom the
ability to move quickly from one part of the Empire to another was important for military and civil
reasons. Roman roads are characterized by their linearity and, in popular perception, by their
durability. A good alignment was sought since this provides the most direct route and since the risk of
ambush in hostile territory is reduced. It was for this reason that the surface of the road was often
elevated a meter or more above the local ground level —to provide a clear view of the surrounding
country; hence the modern term “highway”. The durability of such pavements is less absolute but
nevertheless well exceeds anything achieved for many centuries after the fall of the Empire.

A typical major Roman road in the UK consisted of several layers of material,
increasing in strength from the bottom layer, perhaps of rubble, through intermediate
layers of lime-bound concrete to an upper layer of flags or stone slabs grouted in lime. The

01.
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total thickness of such a pavement would be varied according to the ground conditions. In

sound ground a thickness approaching one meter might be found; elsewhere this would be
increased as necessary.

During the Dark Ages — and indeed well after that — no serious attempt was made in
the UK to either maintain or replace the Roman road network, which consequently
deteriorated. By the end of the Middle Ages there was in practice no road system in the
country. Such routes as existed were unpaved tracks, swampy and impassable for most of
the year and dusty and impassable for the remainder. Diversions around particularly poor
lengths of road, private land or difficult topography had resulted in sinuous alignments. The
general lawlessness combined with these characteristics to discourage all but the most
determined travelers.

The first small change in this state of affairs was bought about by an Act of 1555
which imposed a duty on each parish to maintain its roads and to provide a Surveyor of
Highways. As this post was unpaid and under-resourced, and as the technical skills did not
exist to match the task in hand, the obvious expectation that the post of Surveyor was
unpopular and ineffective is generally correct.

This lack of resources remained a problem for over a century. In the latter part of the
seventeenth century the first experimental lengths of turnpike road were established on the
Great North Road(now the Al trunk road). Turnpiking is a toll system whereby travelers
pay for the use of the road. In the first part of the next century Parliament produced a
series of Acts which enabled the establishment of Turnpike Trusts on main routes
throughout the country. In this improved financial climate road building techniques
gradually developed through the work of such pioneers as Metcalf, Telford and the
eponymous Macadam. By about 1830 a system of well-paved roads had evolved of such
quality that they imposed little or no constraint on road traffic. Journey times were limited
not by the state of the road but by the nature of road vehicles.

The next improvement in the speed and cost of travel came about as a result of a
radical change in vehicle technology — the building of the rafways. The effect of this was
to reduce road traffic between towns to such a low level that the turnpike system became
uneconomic. Although road building in towns continued, the Turnpike Trusts collapsed.
Legislation in the late nineteenth century set the scene for the current administrative
arrangements for highway construction and maintenance but the technology remained
empirical and essentially primitive. Only in recent years has that situation changed to any
great extent.

2 The aims of highway engineering

In order that economic activity can take place, people, goods and materials must move
from place to place. The necessary movement has to some extent always been possible, but
L4 2 *
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the growth in economic activity which characterized the Industrial Revolution in
eighteenth century Eng- land and which has occurred or is occurring throughout the world

since then, placed demands on the transport system which in its original primitive form it
was quite unable to meet. This system developed to meet the new needs much more rapidly
than it had previously, the economy expanded further, generating more traffic, and in this
interactive way were produced canals and turnpike roads, then railways and most latterly a
network of modem roads.

The tendency is for economic growth to be concentrated in areas where transport
facilities are good -—— for example the construction in the UK of a motorway network
during the quarter century starting in about 1960 has increased access from formerly remote
areas to the capital and to international links, and those areas have prospered. In the
previous century the railways had a similar effect. areas formerly several days’ travel from
any centers of population were, with the opening of a connecting railway, suddenly only a
few hours away, and benefited as a result. Roads provide a key element of the
infrastructure whose function is to promote economic activity and improve the standard of
living of the population. Highway engineering is concerned with the best use of resources
to ensure that a suitable network is provided to satisfy this need of a economically
sophisticated society.

Originally roads were little more than tracks across the countryside and were hard, dry
and dusty in summer and sodden and impassable in winter. The practice arose, initially in
towns, of paving the surface of the road with resilient naturally occurring materials such as
stone flags, and such a surface became known as a pavement. Today this term is applied to
any surface intended for traffic and where the native soil has been protected from the
harmful effects of that traffic by providing an overlay of imported or treated material. The
purpose of providing this protection is to enable traffic to move more easily — and

therefore more cheaply or quickly — along the road.
3 Highway Types

3.1 Freeway

A freeway, as defined by statute, is a highway in respect to which the owners of
abutting lands have no right or easement of access to or from their abutting lands or in
respect to which such owners have only limited or restricted right or easement of access.
This statutory definition also includes expressways. The engineering definitions for use in
this manual are:

(a) Freeway—A divided arterial highway with full control of access and with grade
separations at intersections.

(b) Expressway—An arterial highway with at least partial control of access, which

may or may not be divided or have grade separations at intersections.
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3.2 Controlled Access Highway
In situations where it has been determined advisable by the Director or the CTC, a
facility may be designated a “controlled access highway” in lieu of the designation

“freeway”. All statutory provisions pertaining to freeways and expressways apply to
controlled access highways.

3.3 Conventional Highway

A highway without control of access which may or may not be divided. Grade
separations at intersections or access control may be used when justified at spot locations.

3.4 Highway.

(a) Arterial Highway—A general term denoting a highway primarily for through
traffic usually on a continuous route.

(b)Bypass—An arterial highway that permits traffic to avoid part or all of an urban
area.

(¢) Divided Highway—A highway with separated roadbeds for traffic in opposing
directions.

(d)Major Street or Major Highway—An arterial highway with intersections at grade
and direct access to abutting property and on which geometric design and traffic control
measures are used to expedite the safe movement of through traffic.

(e)Radial Highway—An arterial highway leading to or from an urban center.

(f) Through Street or Through Highway—Every highway or portion thereof at the entrance
to which vehicular traffic from intersecting highways is regulated by stop signs or traffic control
signals or is controlled when entering on a separate right-turn roadway by a yield-right-of way
sign. '

3.5 Parkway

An arterial highway for noncommercial traffic, with full or partial control of access,
and usually located within a park or a ribbon of park-like development.

3.6 Scenic Highway

An officially designated portion of the State Highway System traversing areas of
outstanding scenic beauty which together with the adjacent scenic corridors requires special
scenic conservation treatment.

3.7 Street or Road.

(a)Cul-de-Sac Street—A local street open at one end only, with special provisions for
turning around.

(b)Dead End Street—A local street open at one end only, without special provisions
for turning around.

(c)Frontage Street or Road—A local street or road auxiliary to and located on the side
of an arterial highway for service to abutting property and adjacent areas and for control of
access.

e 4 o
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(d) Local Street or Local Road—A street or road primarily for access to residence,
business, or other abutting property.

(e)Toll Road, Bridge or Tunnel—A highway, bridge, or tunnel open to traffic only
upon payment of a direct toll or fee.

‘> New Words and Expressions <~

> Notes <

1. A typical major Roman road in the UK consisted of several layers of material,
increasing in strength from the bottom layer, perhaps of rubble, through intermediate
layers of lime-bound concrete to an upper layer of flags or stone slabs grouted in lime.

B AERE, MAN T DEREZEMRAR. NTTRHRABRNER, 86 KES
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2. Diversions around particularly poor lengths of road, private land or difficult

topography had resulted in sinuous alignments. The general lawlessness combined with

these characteristics to discourage all but the most determined travelers.

F AR BBEAE LR EERIE ST, R T BRI NESEE L. RAXE
PRI E R BB MAGIEAMNBBIRZTHEL BT HRER BRESHRITHE.

3. The tendency is for economic growth to be concentrated in areas where
transport facilities are good — for example the construction in the UK of a motorway
network during the quarter century starting in about 1960 has increased access from
formerly remote areas to the capital and to international links, and those areas have
prospered.

BX . AFHMKNBERESEPEREERBIFORE. S, A L2 60 FRIF .
25t 20 BN, KERNKEABNAOESMIATHM LSRN KBS NBEEH . MALS
E R B Pt A 8, X AR X A R T JEK .

> Exercises

I. True or False

1. By the end of the Middle Ages,the state of Roman road network in the UK were
already paved and in good condition. ( )

2. The Turnpike road is a road that permits traffic to avoid part or all of an urban
area. ()

3. Today the term “pavement” is applied to any surface intended for traffic and where
the native soil has been protected from the harmful effects of that traffic by providing an
overlay of imported or treated material. ¢ )

4. Roman roads are characterized by their linearity and, in popular perception, by
their durability. ( )

5. Freeway is an arterial highway with at least partial control of access, which may or
may not be divided or have grade separations at intersections. ()

II. Reading and Choose the best one

1. What are the characteristics of Roman roads?

(A)linearity and comfortable (B)durability
(O)linearity and durability (D)comfortable and durability
2. Why dose Roman road have very strong strength?
(A)because of its pavement structure (B)because of its pavement materials
(C)because of its pavement thickness (D)all of the above

3. What are the benefits of the building of the railways?
. 6 -
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(A)speed and cost of travel increase
(B)make the turnpike system economic
(C)impel the Turnpike Trusts collapsed
(D)increase road traffic
4. The aims of highway engineering are
(A)promote economic activity
(B)improve the standard of living of the population
(C)save traveling time
(D)all of the above
5. What are the characteristics of originally roads?
(Adhard, dry and dusty in winter
(B)sodden in summer
(C)paved and passable
(D)little more than tracks across the countryside
6. What dose the pavement means?
(A)any surface intended for traffic
(B)protected the native soil from the harmful effects of the traffic
(C)an overlay of imported or treated material
(D)all of the above
7. The difference between freeway and expressway is
(A) the control of access
(B)the grade separations at intersections
(C)the vehicle speed
(D) whether owners of abutting lands have right of access to or from their abutting lands
8. By the end of the Middle Ages, the state of Roman road network in the UK were

(A)existed but consequently deteriorated
(B)already paved and in good condition
(C)swampy and impassable
(D)accepted by the travelers

9. According to the text, when did road network really develop?
(A)by the end of the Middle Ages (B)issue of an Act of 1555
(C)by about 1830 (D)in 1960

10. What is the Turnpike road?
(A)a road whereby travelers pay for the use of the road
(B)a road that permits traffic to avoid part or all of an urban area.
(C)a road leading to or from an urban center.

(D)a road with separated roadbeds for traffic in opposing directions
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I11. Vocabulary Practice
1. A good alignment was sought since this provides the most direct route and since the
risk of ambush hostile territory is reduced.
(A)ensnarement : (B)attack (C)assault (D)bother
2. In sound ground a thickness approaching one meter might be found; elsewhere this
would be increased as necessary.
(A)normal (B)hard (C)good (D)reliable
3. During the Dark Ages — and indeed well after that — no serious attempt was made
in the UK to either maintain or replace the Roman road network, which consequently
deteriorated.
(A)worsen (B)decrease (C)bad (D) better
4. By about 1830 a system of well-paved roads had evolved of such quality that they
imposed little or no constraint on road traffic.
(A)developed (B)burgeoned (C)involved (D)changed
5. The next improvement in the speed and cost of travel came about as a result of a
radical change in vehicle technology—the building of the railways.
(A)grown up (B)turned up (C)repeated (D)appear
6. Legislation in the late nineteenth century set the scene for the current
administrative arrangements for highway construction and maintenance but the technology
remained empirical and essentially primitive.
(A)prehistoric (B)undeveloped (C)archaic (D)out-of-date
7. Roads provide a key element of the infrastructure whose function is to promote
economic activity and improve the standard of living of the population.
(A)erect (B)establish (C)advance (D)elevate
8. Originally roads were little more than tracks across the countryside and were hard,
dry and dusty in summer and sodden.
(A)inundate (B)swampy (C)saturated (D)expansive
9. A freeway, as defined by statute, is a highway in respect to which the owners of
abutting lands have no right or easement of access to or from their abutting lands or in
respect to which such owners have only limited or restricted right or easement of access.
(A)in view of (B)in regard to  (C)regard as (D)with regard to
10. In situations where it has been determined advisable by the Director, a facility
may be designated a “controlled access highway” in lieu of the designation “freeway”.
(A)take the place of (B)represent (C)stand for (D)eliminate

1V. Translate the following into English

1. EREEMBETPREEN—AER CHERAREHETRRAREAMNTHRIAERKFE.
.« 8«
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Highway Cross Section and Pavement

1 Geometric Cross Section of Highway

1.1 Lane

(a)Auxiliary Lane—The portion of the roadway for weaving, truck climbing, speed
change, or for other purposes supplementary to through traffic movement.

(b)Lane Numbering—On a multilane roadway, the traffic lanes available for through
traffic traveling in the same direction are numbered from left to right when facing in the
direction of traffic flow.

(¢) Multiple Lanes—Freeways and conventional highways are sometimes defined by
the number of through traffic lanes in both directions. Thus an 8-lane freeway has 4
through traffic lanes in each direction. Likewise, a 4-lane conventional highway has 2
through traffic lanes in each direction.

(d)Median Lane—A speed change lane within the median to accommodate left turning
vehicles.

(e)Separate Turning Lane—An auxiliary lane for traffic in one direction which has
been physically separated from the intersection area by a traffic island.

(f)Speed Change Lane—An auxiliary lane, including tapered areas, primarily for the
acceleration or deceleration of vehicles entering or leaving the through traffic lanes.

(g) Traffic Lane—The portion of the traveled way for the movement of a single line of
vehicles.

1.2 Median. The portion of a divided highway separating the traveled ways for
traffic in opposite directions.

1.3 Outer Separation. The portion of an arterial highway between the traveled ways

of a roadway for through traffic and a frontage street or road.



