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UNIT 1 THE FREEWAY CONCEPT

1.1 The Functions of the Traffic Engineer

PRE-TEXT EXERCISES

I. Mind the pronunciation of the following words:

traverse [EPETUHATH
propound POTIOHYBATH
variable 3MiHHA BEJIMYMHA
frequency JacToTa

duration TPUBATICTh
fluctuation KOJIMBaHHS
desirable OaxaHuit

scheme cxema, IMPOEeKT

I1. Learn the following word-combinations:

to traverse urban streets and highways — nepetuHaTi MichKi BYJIHIII Ta LIOCE;

to face a motorized society — cTosTu epe; MOTOPU30BaHUM CYCITECTBOM,;

to carry plans into practice — mpuBoIUTH TIIAHU Y HiO;

to demand a detailed knowledge — BumaraTu moBHMX 3HaHB;

to refer to the quantity of movement per unit of time — crocyBatucst KiTbKOCTi
PyXy Ha OIMHHUIIIO YaCy,;

to depend on the purpose of the study — 3anexaTu Bijg MeTH TOCTIIKCHHS,

to establish the relative importance of any route — ycraHoBrOBaTH BiJIHOCHE
3HAYEHHS OY/1b-5IKOTO MapIIpyTy;

fluctuation in flows — koymBaHHS IOTOKY;

distribution of traffic — posmomin pyxy;

to be desirable / undesirable — 0ytu 6axanum / HeOaXkaHUM;

to spoil the specific character of the environment — ncyBatn ocoOnMBHiA
XapakTep CEPENOBHUIILA,

to relieve congestion — mocabiroBaT 3aTopy;

operating characteristics of the traffic — po6oui BacTuBocTi pyXy;

to determine the frequency, duration of the flow — BcranosmoBaTH YacToTy,
TPUBAIICTH MOTOKY;

to lessen the toll of road accidents — 3meHmIyBaTH BTpaTtH y JTOPOXKHBO-
TPAHCIIOPTHUX IPUTOJaX.

FUNCTIONS OF THE TRAFFIC ENGINEER

To cater for the enormous flow of motor cars that now traverse urban streets
and highways is the function primarily of the traffic engineer. The traffic engineer
has a substantial contribution to make to task the complex problem facing a
motorized society. Whatever plans are propounded and carried into practice, they
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must be as a result of intensity study and co-operation between the planner,
sociologist, architect and engineer. So, the traffic engineer should be a member of
the town planning team.

Traffic studies form a major part of the traffic engineer's work, as most
control and design problems demand a detailed knowledge of the operating
characteristics of the traffic concerned.

The results of data collection are used in traffic planning, traffic management,
economic studies, traffic and environmental control, and monitoring trends, both for
the establishment and updating of design standards. VVolume is a variable of the
greatest importance to the traffic engineer and is essentially a counting process
referring to the quantity of movement per unit of time at a specified location. The
quantity of movement may refer specifically to single types of traffic unit —
pedestrians, cars, buses, or goods vehicles or to composite groups. Selected time
periods will depend on the purpose of the study and, in turn, the required level of
accuracy will determine the frequency, duration and subdivision of the particular
flow. Volume studies basically establish the relative importance of any route, the
fluctuation in flows, the distribution of traffic on a road system, and the trends in
road use, but are also used for many other purposes.

The work of the traffic engineer comprises three principal categories.

The first, of course, is the planning and design of effective highways.

It is not always possible; however, nor indeed even desirable to begin with
new schemes. In many instances, particularly in some areas of old and developed
cities new schemes might be uneconomic or be undesirable because they would
spoil the specific character of the environment.

The second task is to make the best of what are available, using such
techniques as traffic signals, roadway markings, and one-way traffic routing.

The work is important not only in relieving congestion but in lessening the
toll of road accidents.

The traffic engineer’s third field lies in the general sphere of town planning.

TEXT-BASED ASSIGNMENTS

I. Translate into English: Benmuesnmii MOTIK MamMH, MICBKI BYJIMII,
CYTTE€BUM BHECOK, CKJIaJiHa MpoOeMa, JOCIIDKEHHS PyXy, NpoOiIeMru KOHTPOJIIO,
poOoYl BIACTUBOCTI, HOPMHU IPOEKTYBAHHS, HEOOXIJHWN piBEHb, E€(PEKTHBHI
JOPOT'H, TIOPOKHS MPUTO/1A.

II. Match words from columns A and B to make word-combinations:

A B
1) motorized a) trends
2) operating b) highways
3) planning C) society
4) effective d) congestion
5) roadway e) team
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6) environmental f) accident

7) monitoring g) characteristics
8) to relieve h) unit

9) road 1) control

10) traffic J) marking

I11. Find synonyms of the given words among those in brackets:

1) flow; 2) substantial; 3) to cater for; 4) enormous; 5) to traverse;
6) complex; 7) to propound; 8) to demand; 9) purpose; 10. to comprise;
11) principal; 12) characteristic; 13) volume; 14) instance; 15) goods.

(1) cargo; 2) essential; 3) complicated; 4) case; 5) flood; 6) to satisfy;
7) tremendous; 8) to cross; 9) traffic intensity; 10) feature; 11) aim; 12) to require;
13) to suggest; 14) to include; 15) basic.)

IVV. Complete the following sentences:

1. To cater for the enormous flow of motor cars that now traverse urban
streets and highways is .... 2. The traffic engineer should operate in cooperation
with .... 3. The quantity of movement may refer specifically to .... 4. The required
level of accuracy will determine .... 5. The primary functions of the traffic engineer
are ...

V. Form sentences using the following words:

1. The, engineer, should, traffic, team, be, town, the, member, of, planning, a.
2. Studies, work, the, traffic, part, a, of, major, form.

3. The, data, are, results, in, used, collection, of, management, traffic.

4. Variable, importance, is, the, a, greatest, of, volume.

5. Time, on, study, selected, the, of, periods, the, depend, purpose, will.

VI. Answer the following questions:

1. What does the traffic engineer have to make a substantial contribution to?

2. Who must take part in the town planning?

3. What forms a major part of the traffic engineer’s work?

4. What are the results of data collection used in?

5. What is the volume?

6. What do volume studies establish?

7. How many categories does the wok of the traffic engineer comprise? What
are these categories?

VII. Put questions to the following sentences:

1. Most control and design problems demand a detailed knowledge of the
operating characteristics of the traffic concerned.

2. Selected time periods will depend on the purpose of the study.

VI1I1. Write down the main idea of the text and key words.

IX. Make up a summary of the text.
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1.2 The Freeway Concept

PRE-TEXT EXERCISES

I. Mind the pronunciation of the following words:

mileage BIJICTaHb Y MUJISIX
annoyance IPUKPICTh

curve KPUBHU3HA

distraction BIJIBOJIIKAHHS YBaru
alignment BUPIBHIOBaHHS

imply MaTH Ha yBasi
prohibit 3a00pOHSITH
accommodate IIPUCTOCOBYBATH
shoulder y30i94s

median PO3AUTIOBAIBHA CMYTa

I1. Word-combinations to remember:

toll road — rutaTHa mopora;

an arterial highway for through traffic — marictpansaa mopora aast TpaH-
3UTHOI'O PYXY;

grade separation — nepeTuHaHHS y Pi3HUX PIBHSX;

right-of-way — cmyra BiiBeieHHS JOpOTH;

through lane — nipoi3na yacTuHa;

through roadway— maricrpanbHa 10pora;

turning movement — moTik aBTOMOOLTIB, ITI0 TOBEPTAE;

cross-traffic — pyx y nepeciuHoMy HanpsIMKYy;

with acceleration and deceleration lane — 3i cMyror po3roHy Ta rajibmy-
BaHHS,

the level of service — piens 00ciTyroByBaHHS,

to eliminate annoyances — ycyBaTu HEIIPHEMHOCTI,

blind intersection — TynukoBuii nepeTrHy;

control of access — KOHTpOJIb TOCTYTLY;

a purchase of rights — xymisst pas.

THE FREEWAY CONCEPT

The network of freeways to be built will serve one-fifth of all motor vehicle
travel in the United States. About 9,600 miles of the National System of Interstate
and Defense Highways are already in use, including some 2,300 miles of toll roads.
An increasing mileage of these modern high-type facilities, which will eventually
comprise the 41,000-mile system, is being completed every year. Facilities with
freeway design are known by various names in different parts of the country —
parkways, throughways, turnpikes, expressways, etc.

The freeway concept began to emerge in the parkways designed and built in
the late 1920's. The term «freeway» IS not the opposite of «toll road». A freeway

ALl ABH3 «[JoHHTY»




8

(and many toll roads are freeways) is a divided arterial highway for through-traffic,
with full control of access and grade separations at all crossings. It is a unpurpose
road, a motorist's road. It is defined, in the motorist's mind, not by its physical
characteristics but by the level of service it provides. It is the superhighway,
eliminating annoyances, hazards of left turns, blind intersections, dangerous curves
and distractions close to the roadway.

Control of access — one of the most vital features of freeway design — implies
that rights to light, air, view and access are controlled by the public authority. As a
rule, this is accomplished through purchase of these rights from abutting property
owners at the time right-of-way is acquired. Control of access to the through — lanes
also may be insured by the provision of parallel service (frontage) roads separated
from the main roadways or by placing the through-roadways on structures above a
city street. Other features which make the freeway unique are high-type alignment
and substantial dimensions of rights-of-way, lanes, shoulders and median areas.

The bulk of the Interstate (88 % of rural mileage and of the urban) will have
the 4-lane design. Six percent of the rural mileage will be 2-lane and the remaining
6 % will be 6 lanes or more. Urban sections will all offer 4 or more lanes, with 37 %
having 6 lanes and 20 % — 8 or more lanes.

To quality as a freeway, no crossing movements at grade are permitted.
Pedestrians, turning movements, rail crossings and cross-traffic are prohibited
or are accommodated on grade separation structures. On the rural sections of
the Interstate System, some 48,000 structures will be required. Interchanges,
with full acceleration and deceleration lanes, will be provided at average
spacing of 3,7 miles.

TEXT-BASED ASSIGNMENTS

I. Give verbs of the same root and translate them into Russian: including,
increasing, eliminating, placing, remaining, crossing, turning, spacing, designed,
divided, prohibited, separated, permitted, separation, construction, occupation,
invention, realization.

II. Give English equivalents: mapkoBa mopora, HeOe31eKka JIiBOro oBOpoTy,
HeOe3IeuHe 3aKpyIIICHHS, KOHTPOJIb B’ 1311y, JIiepKaBHa Bliaaa, (hpOHTAIbHA JOpOra,
TICPETHH, 3aJTI3HUIIA, 3aMICBKHH, BIJIPI30K, CepPeIHIN IHTepPBal.

I1I. Find synonyms of the given words among those in brackets:

1) toll road; 2) to complete; 3) various; 4) express-way; 5) to begin; 6) to
emerge; 7) to build; 8) grade separation; 9) hazard; 10) roadway; 11) to accomplish;
12) to provide; 13) to acquire; 14) to insure; 15) main; 16) movement; 17) to permit;
18) average spacing; 19) concept.

(1) average headway; 2) traffic; 3) to start; 4) to construct; 5) danger;
6) through lane; 7) turnpike; 8) to finish; 9) superhighway;10) interchange; 11) to
obtain; 12) different; 13) to supply; 14) to appear; 15) to fulfill; 16) to secure; 17) to
allow; 18) idea; 19) chief.)
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IV. Match words from columns A and B to make word-combinations:

A B
1) toll a) intersection
2) arterial b) feature
3) through c) lane
4) grade d) road
5) turning e) annoyances
6) acceleration f) road
7) to eliminate g) traffic
8) blind h) movement
9) unipurpose 1) highway
10) vital J) separation

V. Put questions to the following sentences:

1. The freeway concept began to emerge in the parkways designed and built
in the late 1920’s.

2. On the rural sections of the Interstate System, some 48,000 structures will
be required.

V1. Complete the following sentences:

1. The network of freeways will serve .... 2. The freeway concept emerged
in .... 3. The term «freeway» is not .... 4. A freeway is .... 5. Control of access is
one .... 6. Rights to light, air, view and access are controlled by .... 7. Other
features which make the freeway unique are .... 8. Crossing movements are not
permitted on .... 9. The bulk of the Interstate will have .... 10. Interchanges with
full acceleration and deceleration lanes will be provided at ....

VI1I. Answer the following questions:

1. What network of freeways will be built in the United States? 2. What are
the names of the facilities with freeway design in different parts of the country?
3. What does control of access imply? 4. What is a freeway? 5. What does the
superhighway eliminate? 6. What may control of access to the through-lanes be
insured by? 7. What design will the bulk of the Interstate have?

VIII. Translate into English:

1. Konneniiisi aBToMaricrpaii rnoyvaja 3'sBJIsSTUCS B MAPKOBUX MariCTpassix,
10 COPOEKTOBaH1 Ta moOyaoBaHi y KiHIi 20-X pokiB. 2. ABTOMaricTpaib — 1€
pO3IiIeHa MaricTpajbHa JIOpora JAJsl TPaH3UTHOTO PyXy 3 TMOBHUM KOHTPOJIEM
JIOCTYITy ¥ pO3B'sI3KaMu JIiHIN Ha BCIX nepetuHax. 3. KoHTpoab moctymy — 11e oaHa
3 HAWOUTHII BaXJIMBUX pHUC aBToMarictpami. 4. ABToMaricTpaib € Oararo-
(YHKIIIOHATILHOIO JOPOrol0, JOPOTOk0 AJIsi aBTOMOOLITICTA.

IX. Write down the main idea of the text and key words.

X. Prepare a short report on the text.

ALl ABH3 «[JoHHTY»
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1.3 Patrol and Emergency Services on a Freeway

PRE-TEXT EXERCISES

I. Mind the pronunciation of the following words:

emergency aBapis

authority BJIAzIA

disable BUBOHUTH 3 JIaTy
guidance KEPIBHUIITBO
convoy CYIIPOBOJIMTH
surveillance CTIOCTEPEKCHHS
customary 3BUYAUHUH
militate CBITYUTH MPOTH
prohibition 3a00poHa

tow OyKCHpyBaHHSI

I1. Word-combinations to remember:

to clear accident rate — nposiCHSITH aBapiiHICTB;

to remove disabled vehicles — mepemimaru MOIIKOMKEHI TPAHCIIOPTHI
3aco0u;

to provide assistance — 3a6e3mneuyBary JOMOMOTY;

emergency aid — aBapiiitHa 10momora,;

to convoy special vehicles — cynpoBomkyBatH 0COOJMBI TPaHCHIOPTHI
3aco0u;

to anticipate impending trouble — mepenbayary 3arpo3iMBi yCKIIaTHEHHS,

freeway surveillance — crioctepexeHHsI 32 aBTOMAriCTpauIio;

to give better access — HagaBaTH Kparwii miaxiz;

a minor slow-down — He3HaYHE COBUILHEHHS

toll roads — miaTHi aBTOLLIAXHA;

to supply aid to stranded motorists — HagaBaTi JT0MOMOIY aBTOMOOLIICTaM,
K1 3HAXOASTHCS Y CKPYTHOMY CTaHOBHILL;

tow trucks — tsaray;

to stop on the shoulder — 3ynmuasTHCS Ha y30iyyi;

to remove abandoned vehicles — nepemimary MOKUHYTI TPAHCIIOPTHI 3aCOOH.

PATROL AND EMERGENCY SERVICES ON A FREEWAY

Duties of the patrol service fall into four categories listed below in the
approximate order of priority:

1. Keep traffic moving. This involves detecting and correcting conditions
which cause congestion and resultant accidents, also clearing accident sites and
removing disabled vehicles.

2. Provide assistance to motorists. This includes emergency aid in case of
accident, fire, sickness, service to drivers of disabled vehicles: information and
guidance.
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3. Enforce traffic and vehicle regulations.

4. Accident prevention and general protection. Included are such duties as
convoying special vehicles, alerting drivers to unsafe vehicle conditions,
patrolling rest areas.

Conditions that slow or stop freeway traffic are responsible for a high
proportion of freeway accidents. If not defected and corrected promptly a minor
slow-down develop into a blockade of serious proportions.

The first duty of the freeway patrol unit is therefore one of surveillance to
anticipate impending trouble. This is usually carried out by moving patrol, although
on high-density urban freeways a system of fixed posts is occasionally used.

Helicopters have been used to a limited extent for freeway surveillance.
For this purpose, radio communication with patrol units is essential. Helicopter
observation is effective under good conditions, but is restricted during bad
weather or hours of darkness. This necessitates a stand-by surveillance
procedure for these critical periods.

The surface patrol vehicle has been most commonly used in surveillance.
In urban areas the two-wheel motorcycle is widely used for freeway patrol, as it
gives better access when a blockade occurs. Cars are employed mainly during
off-peak evening hours and in cold weather. On rural sections cars are widely
used at all periods, because they can carry supplies and equipment for
immediate use in emergency.

The moving patrol results in an intermittent surveillance. A major unresolved
question is the proper frequency. During peak-traffic periods on high-density routes,
a patrol frequency of 3 to 5 minutes appears to be desirable. In off-peak periods and
on less heavily travelled rural sections the frequency is often 20 to 45 minutes.
Under whatever conditions, the frequency of patrol on the freeway is substantially
higher than that customary on conventional highways.

One condition which militates against minimum patrol frequency is the
necessity of supplying aid to stranded motorists. The control of access, plus the
prohibition of pedestrians on most freeways, forces the driver to rely almost
completely on official agencies to bring needed roadside assistance.

Toll road authorities as a rule arrange operating service areas on the right-of-
way to provide for roadside services. During heavy traffic hours, service trucks
carrying fuel and other frequently needed supplies patrol major toll roads. During
light traffic hours, the trucks, stationed at service areas are dispatched by radio.

In line with the parking prohibition and the probable need in assistance, it
IS customary to investigate all vehicles stopped on the shoulder. The higher
traffic density of urban freeways makes provision of roadside service more
difficult and time-consuming, particularly where towing is required.

Unattended, temporarily abandoned vehicles constitute a considerable
problem on urban freeways since they tend to distract drivers and disrupt
freeway movement. Tow- trucks patrol the freeways each morning and remove
abandoned vehicles before the rush period starts.

ALl ABH3 «[JoHHTY»
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TEXT-BASED ASSIGNMENTS

I. Choose English equivalents:

1) aBapis a) accident b) incident c) addition

2) miaxiz a) entry b) access c) decline

3) nomomora a) aim b) add c) aid

4) CIOBUIBHEHHS a) slowdown b) shoulder C) service

5) maTpynb a) piston b) patrol C) party

6) CBIIUUTH a) militate b) rotate C) consider

7) motpebda a) need b) demand c) wish

8) cocTepekeHHs @) Security b) supply c) surveillance
9) rutatHui a) tall b) toll C) take

10) 3naTHICTD a) capacity b) volume c) ability

II. Translate into Ukrainian: peak, density, emergency, authority,
prohibition, heavy traffic, disabled vehicle, light traffic, tow truck, militate,
slowdown, freeway, extent, aid.

II1. Match words from columns A and B to make word-combinations:

A B
1) private a) rates
2) abundant b) opinion
3) heavy C) capacity
4) poor d) conditions
5) developing e) trips
6) daily f) cars
7) economic g) competition
8) accident h) infrastructure
9) maximum 1) countries
10) public J) resources
IV. Find out synonyms:

A B
1) condition a) carrier
2) patrol b) fittings
3) surveillance C) examine
4) aid d) obstruct
5) vehicle e) obligation
6) blockade f) guard
7) equipment g) usual
8) customary h) assist

9) investigate
10) duty

«AHrmincbka mosa»
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V. Decide whether the statements are true or not. Correct the wrong
ones:

1. Conditions that slow or stop freeway traffic are responsible for a high
proportion of freeway accidents.

2. Helicopters have been used widely for freeway surveillance.

3. Duties of the patrol service fall into five categories.

4. During peak-traffic periods on high-density routes, a patrol frequency
of 3 to 5 minutes appears to be desirable.

5. During heavy traffic hours, service trucks carrying fuel and other
frequently needed supplies patrol major toll roads.

V1. Put questions to the second part of the text and ask them to your
fellow-students.

VII. Answer the following questions:

1. What is the reason that militates against minimum patrol frequency on
freeway?

2. What are the factors that force the driver to rely completely on official
agencies in order to get roadside assistance?

3. Where is operating service areas arranged?

4. When do service trucks patrol major toll roads?

5. What is used to a limited extent for freeway surveillance?

6. What does the moving patrol result in?

7. What trucks remove abandoned vehicles before the rush period starts?

VIII. Translate into English:

1. OGOB’s13kM OPOKHBOTO TMATPYJIA TOAUISIOTHCS HAa YOTHPU KaTeropii.
2. YMOBH, IO CHOBUIBHIOIOTH 200 3YNMHUHSIOTh MAariCTpaIbHUM PyX, € TPUIMHOIO
OLIBIIIOT YaCTHHU JOPOKHBO-TPAHCTIOPTHUX MPHUTroJ. 3. Jly’Ke BaKIMBHUM € Pajio
3B'S30K 3 TOPOXKHIM maTpyiiem. 4. HoBl eKOHOMIYHI YMOBH 3MIHWIIM CIIOCIO YKUTTS
mozaent. 5. CycnibHa AyMKa rodajia 30CepeIKyBaTUCS Ha SIKOCTI KUTTSI ¥ Mpo0-
JeMax 3aXUCTy HABKOJIMIITHBOTO CEPEIOBHIIIA.

IX. Speak about:
— the towing of disabled vehicles;
— the problem of abandoned vehicles.

X. Make up a plan of the text; prepare a short report on the text.
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UNIT 2 SAFETY PROVISION

2.1 Accidents and Safety Provision

PRE-TEXT EXERCISES

I. Mind the pronunciation of the following words:

Experience J0CBIiJ

collision 31ITKHEHHSI
predominate nepeBaxaru
fatigue BTOMA

excessive HaAMIpHHH

doze ApiMaTH
occurrence BUIIaJI0K

tangent JOTUYHA
substantiate i ATBEPKYBATH
proper B1JIMOB1THUI

I1. Word-combinations to remember:

angle collision — 3iTkHEHHS 1111 KyTOM;

head-on collision — 106oBe 3ITKHEHHS;

road surface conditions — ymoBH MOBEpXHi IOPOTH;

rear-end collision — Haizn 33ay;

fatality rate — cMepTHICTb Bijl HEIIIACHUX BHUITAJIKIB;

to hive the lowest accident record — 30upatu iH(pOpMaLIiIO PO HAXHUKIHUIA
piBEHb aBapiHOCTI,

to occur at an overpass structure — BigOyBarucst Ha ecTakayi;

an installation of guard rails — ycranoBka oropo/keHsb;

tangent section — npsima AISHKA HUISAXY;

to substantiate the conclusion — miaTBepKyBaTH BUCHOBOK;

to reduce speed under unnecessary conditions — 3HWKyBaTH IIBHIKICTH 3a
HEMOTPIOHUX YMOB.

ACCIDENTS AND SAFETY PROVISION

Experience has shown that accident and fatality rates on freeways with full
control of access are lower than on highways with either no or partial control.

Types of accidents include angle collision, head-on collision and
pedestrian accidents. These are the most fatal. Then there are skidding and car
failure accidents. Skidding is mostly caused by weather and road surface
conditions.

Rear-end collision predominates on high-volume urban sections, while the
single car accident and the rear-end collision are the most common on rural
highspeed sections of the road.
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Just another type of accident is caused by animals. Over 650 deer were
struck on the New York Throughway in 1958, and on the New Jersey Turnpike,
more than 400 dogs a year are killed by traffic.

The other major rural freeway accident type is the one — car accident, often
involving a fixed object.

High accident record happens to be in early morning hours. The worst
fatality rate is found between 2 am. and 3 a.m. A large number of drivers
involved in these collisions had been drinking or were fatigued or dozing.

Commercial (passenger) buses hive the lowest accident record. The worst
record belongs to trailers drawn by passenger cars.

Accidents involving trucks are 1,7 times as frequent as those involving
passenger cars, and account for 39 % of all fatal accidents. The truck rate of
accidents could be materially reduced by improving rear lighting and truck design
and by better control of excessively long periods at the wheel by commercial
drivers.

Half of the fatal accidents involving trucks occur when a truck is struck from
the rear by another vehicle. This is interpreted as a strong argument against a speed
limit differential between trucks and passenger cars.

A number of factors appear to contribute to the pattern of freeway accidents
by location. It has been found that the probability of an accident occurring at an
overpass structure is little different from the probability of an accident on another
section of the freeway. But the odds that an accident will result in a fatality are
nine times as great at a structure.

Fatalities may be substantially reduced:

a) by improved road surface;

b) by the installation of guard rails;

c) by up-grades, which even as low as 2 %, have a direct effect on
accidence occurrence on rural sections;

d) by proper and respective lighting;

e) by proper use of regulatory signs, especially on tangent sections.

In general findings appear to substantiate the conclusion that factors which
force traffic to reduce speed under unnecessary conditions will contribute to
accidents.

TEXT-BASED ASSIGNMENTS

I. Choose English equivalents:

1) 3iTKHEHHS a) collision b) collapse c) condition
2) MOBEPXHs a) surpass b) surface C) service
3) aBapiiHICTh a) attack b) incident C) accident
4) BToMa a) fault b) fatigue c) depress
5) HEOOXiTHICTh a) nobility b) mobility C) necessity
6) TOCTYII a) ability b) access C) attain
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7) 3aHOC a) skidding b) kidding c) destruction
8) mimroxisn a) vehicle b) pedestrian C) passenger
9) MBUIKICTH a) source b) right C) speed

10) 3HMKYBaTH a) reduce b) redact C) increase

II. Translate into Ukrainian: improve, collision, substantiate, result,
pedestrian, failure, common, rural, car access, fixed object, fatigue, doze,
commercial, record, truck, account, guard rail, tangent section.

I11. Give:

a) synonyms of the following words: to lower, clash, to make better,
misfortune.

b) antonyms of the following words: low, rare, best, safe, to increase.

IV. Match words from columns A and B to make word-combinations:

A B
1) angle a) effect
2) fatality b) limits
3) tangent c) conditions
4) guard d) conclusion
5) car e) signs
6) speed f) collision
7) to substantiate g) rate
8) unnecessary h) rail
9) regulatory 1) accident
10) direct J) section

V. Complete the following sentences:

1. Experience has shown that accident and fatality rates on freeways with full
control of access are lower .... 2. Types of accident include .... 3. Skidding is
mostly caused by .... 4. Just another type of accident is caused by .... 5. The worst
fatality rate is found between .... 6. The worst record belongs to .... 7. The truck
rate of accidents could be materially reduced by .... 8. It has been found that ....
9. In general findings appear to substantiate the conclusion that

V1. Decide whether the statements are true or not. Correct the wrong
ones:

1. Types of accident include angle collision, head-on collision and pedestrian
accidents.

2. Rear-end collision predominates on rural sections.

3. Skidding is mostly caused by weather and road surface conditions.

4. High accident record happens to be in evening hours.

5. The other major rural freeway accident type is the one — car accident, often
involving a fixed object.
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6. Commercial (passenger) buses hive the highest accident record.

7. The worst record belongs to trailers drawn by passenger cars.

8. Accidents involving trucks are 1,7 times as frequent as those involving
passenger cars, and account for 45 % of all fatal accidents.

9. Half of the fatal accidents involving trucks occur when a truck is struck
from the rear by another vehicle.

10. It has been found that the probability of an accident occurring at an
overpass structure is little different from the probability of an accident on another
section of the freeway.

VII. Answer the following question:

1. When are accident and fatality rates lower?

2. What do types of accidents include?

3. When does high accident record happen to be?

4. What has the lowest accident record?

5. How could the truck rate of accidents be materially reduced?
6. How may fatalities be reduced?

VIII. Translate into English:

1. Buau aBTONpUro] BKIOYAKOTh 3ITKHEHHS i1 KyTOM, JIOOOBE 31ITKHEHHS Ta
HEIllaCHI BUMAJIKU 3 Tiimoxoaamu. 2. Haizn 33amy nepeBakae Ha MICBKUX JIOpOTax.
3. Bucokuii piBeHb HEIIACHWX BHUIIAJKIB BIIOYBA€TbCSI B PAHKOBI TOJUHHU.
4. BiporiiHiCTh aBapii Ha ecTakajl TPOXH BIJIPI3HSETHCS B/ BIPOTIIHOCTI aBapii Ha
HIINX TIISTHKAX JOPOTH.

IX. Speak about:
— problems of accident and fatality rates;
— fatality reduction.

X. Make up a plan of the text; prepare a short report on the text,
2.2 Road Signs

PRE-TEXT EXERCISES

I. Mind the pronunciation of the following words:

coherent 3pO3yMiTAi

comply 1 IKOPSITUCS
confirmatory M1ATBEPIKYBATbHAM
caution 3aCTEPEIKCHHS
perceive YCBIJIOMJTFOBATH
longitudinal 10IOBIKHIM

hazard HeOe3meka

bear HOCHUTH, HECTH
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dazzle 3aCJIILICHHS
dimension po3MIp

I1. Word-combinations to remember:

to form a coherent system — ckiragatu 3po3yMisly CHCTEMY;

to comply with instructions — migkopsiTHCsS BKa3iBKaM;

to contradict traffic regulations — cynepeunTu nopoxxHiMm HOpMawm;

danger warning sign — nmonepeKyBaJIbHAN 3HAK;

regulatory sign — peryroBanbHHIA 3HAK;

mandatory sign— 000B’I3K0BHUIi JOPOKHIH 3HAK;

advanced sign — BUCYHYTHUIi BIIEpe/I 3HAK;

confirmatory sign — miaTBepKyBaJIbHUI 3HAK;

longitudinal markings — mooBkHs po3MiTKa JOPOTH;

to give warning of possible road hazards — monepemkyBaru 06 iMOBipHUX
JIOPOKHIX HEOE3IeKax.

ROAD SIGNS

All road signs, traffic light signals and road markings installed in their
territory must form a coherent system. The number of types of signs must be limited
and signs be placed only at points where they are deemed useful.

Road users are to comply with the instructions conveyed by road signs, light
signals and road markings even if the instructions appear to contradict other traffic
regulations.

Road signs are of the following types:

a) danger warning signs: these signs are intended to warn road-users of a
danger on the road and so inform them of its nature;

b) regulatory signs: these signs are to inform road-users of special obligations,
restrictions or prohibitions with which they must comply, they are subdivided into:
1) priority signs, 2) prohibitory or instructive signs, and 3) mandatory signs;

c) informative signs: these signs are intended to guide road-users while they
are travelling or to provide them with other information which may be useful. They
are subdivided into: 1) advanced signs; 2) direction signs; 3) road identification
signs; 4) place identification signs; 5) confirmatory signs; 6) other signs providing
useful information or indicating facilities to road-users.

Signs are so placed that the drivers can recognize them easily and in time.
They are normally placed on the side of the road appropriate to the direction of
traffic or above the carriageway. Signs may be made to apply to only one or to
several lanes when the latter are defined by the longitudinal markings.

The dimensions of sign panels must be large enough to be easily visible for a
distance and understood by a person approaching it. Road signs, in particular danger
warning and regulatory ones are usually lighted or equipped with reflecting material
provided that this does not result in road-users being dazzled.
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Danger warning signs have to be sited to give warning of possible road
hazards with due caution for a driver to perceive in time. The signs must be the
most effective both by day and night, having regard to road and traffic conditions,
including the normal speed of vehicles and the distance at which the sign is visible.

Advance direction signs are placed at a distance approximately about
50 meters from the intersection in built-up areas, but must be not less than
500 meters on motorways and other roads carrying fast traffic.

One direction signs may bear the names of several places; the names appear
one below the other on the sign. The letters used for one place name may be larger
than those used for the others only if the place in question is the largest of them.

Place identification signs are used to show the frontier between two
geographical or state places or the boundary between two administrative
divisions of the same country or the name of a built-up area, river, mountain
pass, beauty spot etc.

TEXT-BASED ASSIGNMENTS

I. Choose English equivalents:

1) po3miTka a) marking b) making C) putting

2) BBayKaTu a) doom b) deem c) done

3) 3po3yminuii a) capable b) cognitive c) coherent
4) cynepeunTH a) contradict b) consult C) construct
5) 000B’s13kH a) duty b) obligation C) population
6) migKopsTHCs a) comply b) convince C) consider
7) po3mip a) deduction b) sight ¢) dimension
8) 3MeHIIIyBaTH a) recycle b) restart c) reduce

9) ycBigoMITIOBATH a) perceive b) purpose c) predict
10) HeOe3neka a) warning b) hazard c) harm

II. Translate into Ukrainian: traffic light, deem, road sign, prohibition,
comply, mandatory sign, advanced, identification sign, confirmatory, carriageway,
longitudinal, built-up area, frontier, division, facilities, beauty spot.

I11. Give

a) synonyms of the following words: section, limitation, helpful, danger,
understandable;

b) antonyms of the following words: low, urban, bad, many, modern.

IV. Match words from columns A and B to make word-combinations:

A B
1) road a) signal
2) regulatory b) useful
3) to provide C) area
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4) longitudinal d) spot

5) reflecting e) warning

6) to give f) user

7) built-up g) material

8) beauty h) marking

9) to deem 1) information
10) light J) sign

V. Complete the following sentences:

1. Road users are to comply with .... 2. Signs are so placed that the drivers
can .... 3. Signs may be made to .... 4. The dimensions of sign panels must be ....
5. Road signs, in particular danger warning and regulatory ones are .... 6. Danger
warning signs have to be .... 7. The signs must be .... 8. Advance direction signs
are placed at .... 9. One direction signs may bear .... 10. Place identification signs
usedto ....

V1. Decide whether the statements are true or not. Correct the wrong
ones:

1. All road signs, traffic light signals and road markings installed in their
territory must form a coherent system.

2. Road users are to comply with the instructions conveyed by road signs,
light signals and road markings even if the instructions appear to contradict
other traffic regulations.

3. Signs are so placed that the drivers cannot recognize them easily and in
time.

4. They are normally placed on the side of the road appropriate to the
direction of traffic or above the carriageway.

5. Road signs, in particular danger warning and regulatory ones are not
usually lighted or equipped with reflecting material.

6. Danger warning signs have to be sited to give warning of possible road
hazards with due caution for a driver to perceive in time.

7. The signs must be the most effective only by day.

8. Advance direction signs are placed at a distance approximately about
20 meters from the intersection in built-up areas.

9. One direction signs may bear the names of several places; the names
appear one below the other on the sign.

10. Place identification signs used to show the frontier between two
geographical or state places or the boundary between two administrative
divisions of the same country or the name of a built-up area, river, mountain
pass, and beauty spot.

V1I. Answer the following questions:
1. What must a coherent system form?
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2. What are road users to comply with?

3. What are the types of road signs?

4. How are the signs placed?

5. What must the dimensions of sign panels be?
6. Where are advance direction signs placed?

7. How are place identification signs used?

VIII. Translate into English:

1. Kinbkicth 3HaKiB MoBUHHA OyTH oOMexeHa. 2. PerymioBanbHi 3HaKu
1HGOPMYIOTH BOJIIIB TPO OCOOJMBI 000B’SI3KH, OOMEKEHHS Ta 3a00pOHH, KOTPHUX
Tpeba MOTpUMYBAaTHUCA. 3. 3HAKW TMOBHMHHI PO3MIIIATHUCSA TaK, 100 BOAIl MOTJIH
BITI3HABATHU iX JieTKO Ta B4acHO. 4. 1106 moOpe GaunTu maHesn 3HaKIB Ha y3014di,
Tpeba, o0 X po3Mipu Oy TOCTaTHBO BEIIHKI.

IX. Speak about:
— the types of road signs;
— peculiarities of road signs placement.

X. Make up a plan of the text; prepare a short report on the text,

ALl ABH3 «[JoHHTY»



22
UNIT 3 VISUAL ATTENTION

3.1 Visual Attention

PRE-TEXT EXERCISES

I. Mind the pronunciation of the following words:

halt 3yIHHKA
hindrance MePEeIIKo/1a
range MeKa, Jlarna3oH
impede MIEPEIIKOKATH
abutment TOPEIb
furniture yJIalITyBaHHS
background 3aHIN TUTaH
amber KOBTHIH
patchiness SIMHUH PEMOHT
onlooker crocTepirad

I1. Word-combinations to remember:

to ensure visibility — 3a0e3neuyBaTi BUIUMICTB;

opposite direction traffic — sycrpiunuii pyx;

the curve of the road — Burun goporu;

sharp turn — kpyTwii MOBOpOT;

dark background— remuuii dos;

to use the road at night— BuxoprcToByBaTH TOPOTY BHOYI;

degree of brightness — cryminb sickpaBoCTi;

specular reflection — Bimn3epkaneHus;

without glare discomfort — 6e3 6ucky4oro AUCKOMQPOPTY;

to provide a suitably illuminated field of view — 3a6e3nedyBaTy BiANOBIAHO
OCBITJTIOBAJILHE TTOJIE 30DY;

well-lit streets — moOpe ocBiTieHI ByJIHII;

external lighting sources — 30BHilIlIHE KepPesIo OCBITICHHS,

to define the width and length — Bu3HauaTu mmpuHy Ta TOBXKUHY;

poorly-lit streets — moraHo OCBITJICHI BYJIMII];

pedestrian convenience — 3py4HICTh MIIIOXO/IiB;

a sufficient light background — nocraruiit pon ocBiTicHHS;

high-power beam — moTy>xHui IPOMiHb.

VISUAL ATTENTION

Ensuring visibility of road surface and opposite direction traffic is a necessary
condition of road safety. Visibility is considered secured when the driver sees the
surface and an opposite moving vehicle on the eyes level (1, 2 m high) at the
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distance which provides the half of his own moving device before the hindrance.
The angle of the driver's sight must be four times the distance of the possible
braking. In reality road visibility is usually lower than calculated due to side green
plantations and different road structures.

Visibility is improved by taking away all obstacles on the curve of the road. If
visibility on sharp turns is insufficiently deep, mirrors are installed on the sides.

On curvature ranges of the road markings and warning signs are necessary.

Visibility is often impeded by curvature, hedges and trees, bridge abutments
and street furniture, masking by other vehicles and mud splash. These are some of
the factors to be taken into account of in both sign's design and location. It will be
apparent from these considerations that different road conditions will affect the size,
colour and location of road signs.

As viewing takes place by night as well as by day, the effect of illumination
of the sign must be considered together with the types of reflectorisation. The
colours preferred for use against the darker backgrounds of vegetation and housing
are amber, white and then red, in that order.

The road may be intensively used at night. A standard degree of brightness
over the areas of signs and the road is essential for clarity, and all lighting must
avoid the production of specular reflections and patchiness.

Vehicle lighting has two main requirements:

a) to vehicle, and the parking and rear lights help to define the width and
length of the vehicle.

b) to provide the driver with a suitably illuminated field of view consistent
with operating speeds and road conditions at all times.

There are three conditions under which vehicles must be seen.

1. Well-lit streets. These are usually traffic routes, where external lighting
sources provide enough illumination to show, a clear outline of the clearly define
the vehicle to an external viewer from all approach angles and without glare
discomfort to the onlooker.

2. Poorly lit streets. These should only occur in residential areas, which are
mainly lit for pedestrian convenience and as such do not provide a sufficient light
background to make oncoming vehicles visible or for drivers to detect other objects
without the use of headlights. Speeds on this type of road should be low.

3. Streets without lighting. Some urban and most rural roads have no street
lighting and the approach of a vehicle is determined by its own lighting. At high
speeds on such roads a long, high-power beam is required.

TEXT-BASED ASSIGNMENTS

I. Translate into Ukrainian: surface, moving vehicle, eye level, possible
braking, green plantation, obstacle, mirror, bridge abutment, street furniture,
glare, safety, rear lights, oncoming vehicle, rural road, approach, sufficient.
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I1. Give English equivalents: ymoBa, BuauMicTh, 3BOPOTHHI, BiJICTaHb,
HEepEIIKOoJia, KyT, TalbMyBaHHS, TOJC 30pY, PYX, HACAJDKCHHS, PO3MIIICHHS,
Oesreka, KpuBU3HA, KOJIIP, PO3BUTOK, HAOIM)KEHHS, 3aJH11 IJIaH.

II1. Match Ukrainian and English equivalents:

A B
1) direction a) rmepernoxHa
2) secure b) o6puc
3) obstacle C) 30BHIIIIHIN
4) to impede d) npupaTHuit
5) mirror e) 3a0e3neuyBaru
6) vegetation f) n3epkaio
7) requirement g) 3aTpUMyBaTH
8) suitable h) pocnuHHICT
9) external 1) Hampsim
10) outline J) BUMoOTa

IV. Find out synonyms of the given words among those in brackets:

1) traffic; 2) to secure; 3) obstacle; 4) requirement; 5) to define; 6) route;
7) vehicle.
(a) carrier; b) determine; c) way; d) transport; e) hindrance; f) protect; g) need.)

V. Make the word-combinations using the words in both columns:

A B
1) moving a) illumination
2) road b) beam
3) green C) route
4) sharp d) objects
5) to provide e) discomfort
6) vehicle f) plantation
7) glare g) visibility
8) to detect h) lighting
9) traffic 1) turn
10) high-power J) device

VI. Complete the following sentences:

1. Visibility is considered secured when .... 2. The angle of the driver's sight
must be .... 3. Visibility is improved by .... 4. Visibility is often impeded by ....
5. 1t will be apparent from these considerations that .... 6. The colours preferred for
use against the darker backgrounds of vegetation and housing are .... 7. A standard
degree of brightness over the areas of signs and the road is .... 8. These are usually
traffic routes, where .... 9. These should only occur in.... 10. Some urban and most
rural roads have no ....
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VII. Answer the following questions:

1. What is a necessity condition of road safety? 2. What must the angle of the
driver’s sight be? 3. How is visibility improved? 4. What is visibility impeded by?
5. When must the effect of illumination on the sign be considered? 6. What are the
two main requirements for vehicle lighting? 7. What are three conditions under
which vehicles must be seen?

VIII. Find an appropriate word for each blank space using the
following words:

all obstacles th% p?ffSible road surface
at night . raking
high-power . -
beam warning signs | street lighting

1. Ensuring visibility of ... and opposite direction traffic is a necessary
condition of road safety.

2. Visibility is improved by taking away ... on the curve of the road.

3. The angle of the driver's sight must be four times the distance of ....

4. On curvature ranges of the road markings and ... are necessary.

5. The road may be intensively used ....

6. Some urban and most rural roads have no ... and the approach of a
vehicle is determined by its own lighting.

7. At high speeds on such roads a long, ... is required.

IX. Speak about:
— requirements of the vehicle lighting;
— conditions under which vehicles must be seen.

X. Make up a plan of the text; prepare a short report on the text.
3.2 Sight Distance

PRE-TEXT EXERCISES

I. Mind the pronunciation of the following words:

circumstance oOcTaBUHA
appropriate BI/IITOBIIHUM
assessment OITIHKA
intersection epeTHH
perception CIPHHHSTTS
brake rajibMyBaTH
assumption TPHITYICHHSI
maneuver MaHeBp
opportunity MOJKJTUBICTh
alignment BUPIBHIOBaHHS
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I1. Word-combinations to remember:

to assess situation — oriHOBaTH OOCTAHOBKY

to take appropriate action — y>xutu BiIITOBITHUX 3aXO/iB,;

to vary according to circumstances — 3MiHIOBaTHCS 3riJHO OOCTaBHHAM,
frequent occasions — yacTi BUIIaIKH;

stopping sight distance — muisx raabMyBaHHS;

passing sight distance — Bizcranb BUIUMOCTI 111 4ac OOTOHY;
intersection sight distance — BigcTanb BUAMMOCTI Ha IICPETHHI;
perception time — yac cnpuiHATTS;

break reaction time — yac Mi>x raJIbMyBaHHSIM Ta PEAKIIEIO BOMIS;

an overtaking driver — Boii, 110 oOrause;

to complete passing maneuver — 3aBepiaTi MaHEBp OOTOHY;

to be dependent on many variables — 3aiexaru Bijg 0ararbox 3MiHHHX;
an overtaken vehicle — aBroMo01ib, IKUi 0OranHsiIc;

topographical conditions — ronorpacdiuai ymMoBH.

SIGHT DISTANCE

The necessity for a driver to see sufficiently far ahead to enable him to assess
developing situations and to take appropriate action is obvious. The most frequent
occasions that arise are those: a) calling upon him to stop when approaching an
obstacle, b) requiring a decision regarding overtaking, and c) requiring an
assessment of the course of action to be taken at an intersection. The sight distances
needed in the circumstances are discussed below under the headings of stopping
sight distance, passing sight distance and intersection sight distance.

Stopping sight distance. The distance is made up of three components: (a) the
distance travelled during the perception time, (b) the distance travelled during the
brake reaction time and (c) the distance travelled during braking. Values of 15 and
10s are normally accepted for the perception, and break reaction time respectively
In most road conditions encountered.

Passing sight distance. An overtaking driver on a two-way road requires
sufficient visibility ahead to ensure that there is a large enough gap in the opposing
traffic stream to safety complete the passing maneuver. This safe passing sight
distance is dependent on many variables, but by making a number of simplifying
assumptions a model can be developed. The assumptions are that the overtaken
vehicle travels at constant speed and that the overtaking vehicle travels at the same
speed whilst awaiting a suitable opportunity to overtake. An overtaking driver also
requires a perception time before commencing a manoeuvre and during the
maneuvre accelerates to a speed which is, on average, 16 km/h faster than the
overtaken vehicle. The overtaking vehicle returns to its own lane with a safe
clearance distance between it and the oncoming vehicle is assumed to be travelling
at the same average speed as that of the overtaking vehicle.

Minimum overtaking sight distances are required in the operation of two-way
flow roads and are based on the time an overtaking vehicle occupies a counter-flow
lane. Practical safe distances will vary according to circumstances, €. g. the speeds
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of overtaking and overtaken vehicle, approach vehicle speeds in the counter-flow

lane, the number and size of overtaken vehicles and also alignment characteristics.
Safe passing distances are considerably greater than safe stopping sight

distances and situations will arise where topographical conditions make it reduced.

TEXT-BASED ASSIGNMENTS

I. Translate into Ukrainian: assess, appropriate, obvious, occasion,
intersection, circumstances, two-way road, sufficient visibility, gap, traffic stream,
variable, assumption, constant speed, suitable opportunity, overtake, on average,
counter-flow lane, alignment characteristics, topographical conditions.

I1. Choose English equivalents:

1) BigHOCHUH a) relative b) reluctant c) reliable
2) po3mip a) side b) size c) strike
3) 3HAXOAUTH a) to found b) to find c) to fulfill
4) migxin a) abroad b) approach C) appointer
5) 3MiHIOBaTH a) change b) challenge c) exchange
6) monuT a) demand b) need c) supply
7) nepeTuH a) extension b) intersection C) exercise
8) oOMexxyBaTH a) line b) lay c) limit
9) mipa a) measure b) pleasure ¢) amount
10) cripusitu a) ensure b) favour C) increase

II1. Match words from columns A and B to make word-combinations:

A B

1) to assess a) opportunity

2) to take b) vehicle

3) to approach C) stream

4) perception d) a model

5) road e) time

6) traffic f) action

7) sufficient g) an obstacle

8) to develop h) conditions

9) suitable 1) situation

10) overtaken J) visibility

IV. Decide whether the statements are true or not. Correct the wrong
ones:

1. The necessity for a driver to see sufficiently far ahead to enable him to
assess developing situations and to take appropriate action is obvious.

2. The distance is made up of four components.

3. Values of 15 and 9 s are normally accepted for the perception, and
break reaction time respectively in most road conditions encountered.

4. This safe passing sight distance is dependent on many variables.
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5. The assumptions are that the overtaken vehicle travels at constant speed
and that the overtaking vehicle travels at the same speed whilst awaiting a
suitable opportunity to overtake.

6. The overtaking vehicle returns to its own lane with a safe clearance
distance between it and the oncoming vehicle is assumed to be travelling at the
same average speed as that of the overtaken vehicle.

7. Maximum overtaking sight distances are required in the operation of
two-way flow roads and are based on the time an overtaking vehicle occupies a
counter-flow lane.

8. Safe passing distances are considerably greater than safe stopping sight
distances.

V. Choose the most appropriate answer to complete the sentence:
1. The necessity for a driver to see sufficiently far ahead to enable him to
assess developing:
a) demands;
b) circumstances;
C) situations.
2. The distance is made up of three:
a) components;
b) keys;
C) answers.
3. Values of 15 and 10 s are normally accepted for the perception, and
break reaction time respectively in most road:
a) situations;
b) conditions;
C) components.
4. An overtaking driver on a two-way road requires sufficient visibility
ahead to ensure that there is a large enough gap in the opposing traffic:
a) stream;
b) route;
C) part.

VI. Answer the following questions:

1. What is it necessary for a driver?

2. What are the most frequent occasions?

3. What headings are the sight distances discussed under?

4. What is the safe passing sight distance dependent on?

5. How can a model of the safe passing sight distance be developed?

6. What time are minimum overtaking sight distance based on?

7. What are considerably greater than the safe stopping sight distances?

VII. Translate into English:
1. Jly>ke BaXKJIMBO JJIs1 BOJIiSI OQUWTH IOCUTh JAJIEKO yIIepe, 00 OIliHIOBAaTH
CHUTYaIlil, IO PO3BUBAIOTHCA. 2. besneuHa BijicTaHb, 10 JO3BOJISIE 3pOOUTH OOTIH,
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3aJICKUTH BT 0arathox 3MiHHUX. 3. SIKIIIO 3p0OHUTH JesIKi IPUITYIIIEHHS, TO MOYKHA
OIpaIltoBaTu MeBHy Mojenb. 4. [IpakTnyHa Oe3mneyHa BiJICTaHb 3MIHIOETHCS 3T1THO
00CTaBHHAM.

VIII. Speak about:

— stopping sight distance;
— passing sight distance;
— safe passing distance.

IX. Write out the key facts from each part of the text.

X. Make up a plan of the text; prepare a short report on the text.
3.3 Eye and Object Heights

PRE-TEXT EXERCISES

I. Mind the pronunciation of the following words:

height BHCOTA

acuity TOCTPICTh
discernible TIOMITHUH

summit Ha HalBUIIIOMY PiBHI
anthropometry AHTPOTIOMETPIs
earthwork 3eMIISIHI pOOOTH
centripetal JOIICHTPOBHI
junction nepexpecTs

minor HE3HAYHUU
mandatory 000B'SI3KOBHIA

I1. Word-combinations to remember:

to be dependent on the eye height — 3ayiesxuTH Bi piBHS pO3MILIICHHS OKa,

eye height of the observer — piseHp po3mirtieHHst o4eli criocrepirava,;

anthropometric measurements — aHTpOITOMETPUYHI BUMipPIOBAHHS,

summit curve — BUTHyTa KpHuBa;

sag CUrVe — yrHyTa KpuBa;

earthwork cuttings — BuKom IpyHTY;

average visual acuity — cepeHs rocTpicTh 30py;

to be adopted for economic reasons — npuiiMaTucs 4epe3 EKOHOMIiuHi
NPUYKHH;

centripetal acceleration — norieHTpoOBE IPUCKOPCHHS,

mandatory control — 06oB's13k0BHI KOHTPOJTh;

side road — 6iuHa goOpora;

minor road — apyropsiaHa 10pora,;

priority junction — meperuH, e B3IIMCHIOETHCS PEryJIIOBaHHS PyXy 3
MIPIOPUTETOM JISI OJTHIET 3 JTOPIT, 10 TIEPETUHAOTHCS.
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EYE AND OBJECT HEIGHTS

The sight distance available is dependent on the eye height of the observer
which in United Kingdom practice is taken as 1:05 m. This inevitably represents a
compromise as anthropometric measurements and vehicle dimensions will vary
considerably. The minimum height selected for the object is also important and
ideally should be the minimum detail discernible by, at least, the average visual
acuity, for the given speed and viewing conditions.

The principal control in the design of summit curves is the sight distance
requirement. Two conditions arise which depend on whether the vertical curve is
longer or shorter than the specified sight distance. Because large earthwork cuttings
may be needed for the establishment of safe passing sight distances it is frequently
the case that the shorter safe stopping sight distances are adopted for economic
reasons.

Riding comfort. The effect of travelling over a summit curve is to give an
apparent loss of weight and, on a sag curve, an apparent increase due to the
centripetal acceleration.

Sight distances at junctions. The operation of junctions is affected by the sight
distances allowed for approaching drivers and the relative and absolute speeds of
the vehicle manoeuvres. Priority junctions are the simplest form of mandatory
control and are either of the Give Way (or yield) type and those requiring the side-
road vehicle to stop at the major road.

In the case of Give Way junctions it is necessary for a driver approaching on
the minor road to have a sufficiently long length of the intersecting road in view to
enable him to assess the major road traffic situation, and to make a decision whether
to cross or not. A view far enough back along the approach is needed to enable a
stop to be made at the junction, if required.

Where there is a STOP control on the side road of the junction a halted driver
must have time to perceive the traffic situation, decide to cross (perception-reaction
time) and accelerate from the stopped position to clear the junction (acceleration
time).

TEXT-BASED ASSIGNMENTS

I. Translate into Ukrainian: eye height, compromise, anthropometric
measurements, vehicle dimensions, acuity, summit curves, sag curve, centripetal
acceleration, junction, mandatory, major road, minor road, accelerate, clear the
junction, traffic situation.

I1. Choose English equivalents:

1) ciocTepiray a) observer b) arrangement C) organization
2) po3mipu a) detail b) dimensions C) consume

3) rocTpicTh a) acuity b) search C) examine

4) kpuBa a) crane b) curve C) cater
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5) npuunHa a) reason b) respect C) attitude
6) nepexpects a) jJump b) junction C) point
7) 000B’I3KOBHIA a) regular b) main c) mandatory
8) ycBimoMioBaTu a) perceive b) enable c) achieve
9) npucKopeHHs a) acquire b) acceleration c) accident
10) orinoBaTH a) evident b) apparent C) assess

ITI. Match words from columns A and B to make word-combinations:

A B

1) eye a) junction

2) summit b) control

3) anthropometric c) road

4) earthwork d) reasons

5) visual e) acceleration

6) economic f) acuity

7) centripetal g) curve

8) mandatory h) cuttings

9) side 1) height

10) priority J) measurements

IV. Decide whether the statements are true or not. Correct the wrong
ones:

1. The sight distance available is not dependent on the eye height of the
observer.

2. The minimum height selected for the object is also important.

3. Three conditions arise which depend on whether the vertical curve is
longer or shorter than the specified sight distance.

4. The effect of travelling over a summit curve is to give an apparent loss of
weight.

5. The operation of junctions is not affected by the sight distances allowed for
approaching drivers and the relative and absolute speeds of the vehicle manoeuvres.

6. Priority junctions are the simplest form of mandatory control.

7. In the case of Give Way junctions it is necessary for a driver approaching
on the major road to have a sufficiently long length of the intersecting road in view
to enable him to assess the major road traffic situation, and to make a decision
whether to cross or not.

8. Where there is a STOP control on the side road of the junction a halted
driver must have time to perceive the traffic situation.

V. Choose the most appropriate answer to complete the sentence:
1. The sight distance available is dependent on the eye height of the:
a) observer;
b) viewer;
c) worker.
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2. The principal control in the design of summit curves is the sight distance:
a) condition;
b) requirement;
C) consequence.
3. Priority junctions are the simplest form of mandatory:
a) car;
b) bus;
c) control.
4. Where there is a STOP control on the side road of the junction a halted
driver must have time to perceive the traffic:
a) condition;
b) situation;
C) water.

VI. Answer the following questions:

1. What is the sight distance dependent on?

2. What does the sight distance represent?

3. What should the minimum height selected for the object be?
4. What conditions arise?

5. Why are the shorter safe stopping sight distances adopted?
6. What is the effect of travelling over a summit curve to give?
7. What is the operation of junctions affected by?

VII. Translate into English:

1. Biacranb BHIMMOCTI 3aJICKUTH BT PIBHS PO3MIIIEHHS OYeli criocTepiraya.
2. MiniManbHa BUCOTa, sika Oyna oOpaHa st 00°€KTa TakoK BakimBa. 3. Pobora
nepexpecTb 3aleKUTh BiJ BiacTaHi BUauMocTi. 4. [lepexpects — 1e HainpocTiia
¢dhopMa 000B’SIBKOBOT'O KOHTPOJTIO.

VII1I. Divide the text into some logical parts.
IX. Write out all the key words from the text.

X. Make up a plan of the text; prepare a short report on the text.
3.4 Circular Curves

PRE-TEXT EXERCISES

I. Mind the pronunciation of the following words:

tire IIMHa
alternative BUOIp
counteract OPOTUTISITH
balance piBHOBara
judgment AyMKa
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design TIaH

irrational ippalioHaJIbHUAN
accommodate IPHUCTOCOBYBATH
shallow MIJIKHH
parabolic napaboIiuyHu

I1. Word-combinations to remember:

coefficient of friction — xoedirient Teprs;

treaded tire — mmHa 3 MPOTEKTOPOM, IO BiTHOBIIIOETHCS;

Icy surface — 1p010Ba IOBEPXHSI;

to set an upper limit — BcraHOBITIOBaTH BEPXHIO MEXKY;

a factor of safety — unnHHMK Oe3neky;

frictional force — cuna Tepts;

road heating — mixirpiBaHHs 10pory;

to maintain the vehicle in the curve — yrpumyBatu 3acid nepecyBaHHsS Ha
KpHBIH;

drivers’ feelings of comfort — BimuyTTst KOMbOPTY BOIIIB;

design speed — npoekTHA MIBUIKICTD;

friction requirements for curvature — BUMOTH TepTS I KPUBU3HH;

to experience negative friction — 3a3HaBaTy HeraTUBHE TEPTS,

to accommaodate the average speed — nmpucTocoByBaTH CEpPEIHIO IIBUIKICTD;

sides of triangle — 6oku TpUKyTHHKA.

CIRCULAR CURVES

The value of the coefficient of friction for a treaded tire on an icy surface, is
about 0,1 and this sets an upper limit to super elevation for such conditions (i.e. 1 in
10), but allowing a factor of safety, a value of 0,07 is generally recommended for
roads liable to freezing and built without road heating.

The speed at which no frictional force is required to maintain the vehicle in
the curve is called the «hands off» speed. Maximum side friction factors are based
on drivers’ feelings of comfort with the higher values causing discomfort.

There are the alternatives for superelevating curves of less than the maximum
curvature. The method of sufficient superelevation is applied to counteract all out-
of-balance forces for a vehicle travelling at the design speed without using friction.
Friction requirements for curvature increase rapidly and drivers are, in effect,
presented with two different types of curves, and hence a more complicated
judgment in negotiating a curve is necessary. Further, the majority of cars will be
travelling at less than the design speed and these will experience negative friction on
the flatter curves, i.e. they will be travelling at less than the «hands off» speed and
will tend to slip in towards the centre. This tendency will have to be counteracted by
the irrational manoeuvre of steering out of the curve.

Method 2 overcomes this latter difficulty by applying superelevation to
accommodate the average speed. This still suffers from the defect of giving two
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types of curves for the driver to judge — those flatter and those sharper. Method 3 is
theoretically logical but does not allow for the common tendency to drive faster on
shallow curves. Accordingly method 4 has been suggested in which the
superelevation curvature relationship is parabolic and tangential to the sides of
triangle.

TEXT-BASED ASSIGNMENTS

I. Choose English equivalents:

1. Teprs a) friction b) revolution c) development
2. migirpiBaHHs a) negotiating b) heating c) expanding
3. YUHHUK a) corrector b) director c) factor

4. MIpoeKTHa a) design b) intent c) trend

5. 3a3HaBaTH a) exercise b) experience  c) clear

6. TPMKYTHHK a) triangle b) scarcity C) science

7. piBHOBara a) compare b) balance C) contract

8. mexa a) lever b) lay c) level

9. npuctocoByBatn @) accommodate b) consist C) cover

10. MOKIIMBICTh a) opportunity b) necessity c) probability

II. Translate into Ukrainian: experience, judgment, balance forces,
counteract, factor of safety, icy surface, treaded tire, sides of triangle, parabolic,
tangential, shallow, measure, irrational, requirements for curvature, available
data, suffer, associate, definition, take into account, accessibility.

I1I1. Find out synonyms:

A B

1) urban a) to embrace

2) to influence b) to determine

3) characteristic c) need

4) limit d) term

5) curvature e) municipal

6) feeling f) property

7) to define g) to affect

8) period h) boundary

9) to cover 1) sensation

10) requirement j) bend

IV. Match words from columns A and B to make word-combinations:
A B

1) treaded a) judgment

2) icy b) curve

3) road c) discomfort

4) frictional d) tire

5) balance e) force
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6) design f) heating

7) flatter g) force

8) to cause h) manoeuvre
9) complicated 1) speed

10) irrational J) surface

V. Find an appropriate word for each blank space:

1. The speed at which no frictional ... is required to maintain the vehicle in
... 1s called the «hands off» speed.

2. Maximum ... are based on drivers’ feelings of comfort with the higher
values causing discomfort.

3. There are the alternatives for ... of less than the maximum curvature.

4. Friction ... for curvature increase rapidly and drivers are, in effect,
presented with two different types of curves, and hence a more complicated
judgment ... is necessary.

5. This tendency will have to be counteracted by ... of steering out of the
curve.

V1. Decide whether the statements are true or not. Correct the wrong
ones:

1. The value of the coefficient of friction for a treaded tire on an icy
surface is about 0,2.

2. The speed at which no frictional force is required to maintain the
vehicle in the curve is called the «hands off» speed.

3. Maximum side friction factors are based on drivers’ feelings of comfort
with the higher values causing comfort.

4. There are the alternatives for superelevating curves of less than the
maximum curvature.

5. Method 1 overcomes this latter difficulty by applying superelevation to
accommodate the average speed.

6. Method 3 is theoretically logical but does not allow for the common
tendency to drive faster on shallow curves.

7. This tendency will have to be counteracted by the irrational manoeuvre
of steering out of the curve.

VI1I. Answer the following questions:

1. What is the value of the coefficient of friction for a treaded tire on an
icy surface?

2. How is the speed at which no frictional force is required to maintain the
vehicle in the curve called?

3. What are maximum side friction factors based on?

4. What are the alternatives for superelevating curves?

5. When is the method of sufficient superelevation applied?

6. When is the superelevation curvature relationship parabolic and
tangential to the sides of triangle?
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VIII. Divide the text into some logical parts.

IX. Write out all the key words from the text.

X. Make up a plan of the text; prepare a short report on the text,
3.5 Transition Curves

PRE-TEXT EXERCISES

I. Mind the pronunciation of the following words:

instantaneous MHTTEBUI
straight TPSIMHIA

radius pamiyc

infinity HECKIHYEHHICTh
disjoint BlJUTIIEHHS
spiral cripaib
parabola napabosra

arc nyra

magnitude BEJIMYMHA
negotiate 0OMipKOBYBaTH

I1. Word-combinations to remember:

a straight path — npsiMostiHiiiHa TpaeKTOpIs;

circular curve — xpyroBa TpaexkTopis;

transition curve — nepexijHa KpuBa,

constant radius — He3MiHHMI pajiyC;

to present a visually pleasing line — mpencTaBsTH Bi3yanbHO MPHEMHY JTiHITO;

tangent point — Touka A0THKY;

leading dimensions — ocHOBHI PO3MipH;

cubic parabola — xy6iuna mapatoua;

to be dependent on the vehicle's speed — 3anexxats Bix IIBHIKOCTI
TPaHCHOPTHOTO 3acO0Y;

unbalanced sideways force — ne30anancoBaHa OiuHa CHIIa,

the magnitude of the force — Benmuunna cunm;

total length of curve — 3arampHa OBXKHMHA KPHBOL.

TRANSITION CURVES

A vehicle cannot instantaneously change from a straight path to a circular one
of constant radius, and it is usual practice to employ a transition curve changing the
radius from infinity at the start to that of the circular one at the end. A transition
length is also necessary in order to gradually apply the superelevation as the radius
increases and to present a visually pleasing line without a disjoint at the tangent
point. Many types of transition curves have been proposed such as the spiral, the
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lemniscates and the cubic parabola, but as road vehicles are not confined to a single
path the differences between the curves for most practical radii are largely
immaterial. The spiral is widely used and the leading dimensions given, in this test
refer to its characteristics.

The modified Short formula takes the superelevation into account and the
expression reduces to the traditional Short relationship for zero superelevation.

Leeming and Black investigated the path followed by a large number of
drivers during the transition movement from straight to circular arc. They found that
the path followed depended on the unbalanced sideways force a driver was willing
to accept. The magnitude of this force is dependent on the vehicle's speed and on
the radius superelevation combination. Drivers proportion the amount of the curve
spent in transition and in a constant circular arc according to the speed, the radius
superelevation combination, sideways force and the total length of curve to be
negotiated.

TEXT-BASED ASSIGNMENTS

I. Give English equivalents: kpuBa, mepexiqHui, KpyroBHid, HE3MiHHHH,
HECKIHYCHHICTh, pajiilyc, JOTHUK, CIipajib, mapadonia, 3ajexaru, po3Mip, XapakTep-
pUCTHKa, BUpa3, O1YHUM, TyTa MIBUJIKICTh, 3aCi0 NIepecyBaHHs, 0OMIPKOBYBATH.

I1. Form nouns of the verbs by means of the following suffixes: -tion,
-ion, -ment, -ation: to decide, to develop, to apply, to consider, to improve, to
operate, to combine, to separate, to transport.

II1. Match Ukrainian and English equivalents:

A B
1) vehicle a) BUITITICHHS
2) path b) nyra
3) constant C) cuiia
4) infinity d) mepexigHuii
5) transition €) mocTiHHukH
6) disjoint f) HeCKIHUCHHICTD
7) expression g) TpaekTopis
8) difference h) 3aci6 mepecyBaHHs
9) arc 1) BUpa)keHHS
10) force J) pizHuLs
IV. Match words from columns A and B to make word-combinations:
A B
1) straight a) arc
2) to apply b) dimensions
3) constant c) parabola
4. usual d) length
5) pleasing e) radius
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6) transition f) practice

7) tangent g) path

8) leading h) pricing

9) cubic 1) point

10) circular J) superelevation

V. Complete the following sentences:

1. A vehicle cannot instantaneously change from a straight path to....
2. A transition length is also necessary in order to .... 3. Many types of transition
curves have been proposed such as .... 4. The modified Short formula ....
5. Leeming and Black investigated the path .... 6. They found that .... 7. The
magnitude of this force is dependent on .... 8. Drivers proportion the amount of the
curve spent ...

V1. Decide whether the statements are true or not. Correct the wrong
ones:

1. A vehicle can instantaneously change from a straight path to a circular
one of constant radius.

2. A transition length is also necessary in order to gradually apply the
superelevation as the radius increases and to present a visually pleasing line
without a disjoint at the tangent point.

3. The spiral is not used and the leading dimensions given, in this test
refer to its characteristics.

4. Many types of transition curves have been proposed such as the spiral,
the lemniscates and the cubic parabola

5. The modified Short formula takes the superelevation into account and
the expression reduces to the traditional Short relationship for zero
superelevation.

6. The magnitude of this force is not dependent on the vehicle's speed and
on the radius superelevation combination.

7. Drivers proportion the amount of the curve spent in transition and in a
constant circular arc according to the speed.

VI1I. Answer the following questions:

1. What is it usual practice to employ?

2. When is a transition length also necessary?

3. What types of transition have been proposed?

4. What is widely used?

5. What does the modified Short formula take into account?
6. What did Leeming and Black investigate?

VI1I1. Divide the text into some logical parts.
IX. Write out all the key words from the text.

X. Make up a plan of the text; prepare a short report on the text,
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UNIT 4 SUPPLEMENTARY TEXTS

EVERYDAY ENGLISH AND TECHNICAL ENGLISH

At present, the contacts between people of different countries are increasing.
This enhances the importance of the study of foreign languages. However,
sometimes we don't even know which of the world's languages we should take into
consideration.

The matter is that the total number of languages in the world is very large. In
different reference books it varies from five to eight thousands. The numerical
distribution of people speaking different languages is extremely uneven. There are
not many languages in the world each of which has more than 50 million people.
On the other hand, there are languages spoken by only several thousands of people.
To the first group belong such languages as English, Chinese, French, Russian,
Ukrainian, etc. At the opposite extreme stand languages like Chitimacha, an
American Indian language which in the late 1930's" had only two speakers left.

Everyone should understand that for the linguist there are no big or small
languages. For each people the language is not only a means of communication, but
also an embodiment of national and cultural values. Nevertheless, when we have to
decide which of the world's languages to study, we take into consideration the
differences in the social and functional status of each language.

When we consider English, we cannot misregard the fact that the English
language is spoken by more native speakers than any other language except,
presumably, North Chinese. English is native or the first language for the most
population of Great Britain, USA, Canada, Australia, and New Zealand. Besides,
there are many areas, former British colonies (India, Nigeria, Ghana) where English
IS not a native language, but a second language with official status in education and
administration, and for communication between speakers of other languages. If we
take into account the important factor of speakers of English as a foreign language,
it is most widely spread of the world's languages.

In Ukraine, higher schools students and postgraduates are trained to have a
good knowledge of English, to read and use professional literature in their practical
activity. Let us dwell on some peculiarities of technical English

Technical English is often said to be difficult to understand. At first sight this
may seem true. There are a number of reasons why technical writing is rather
difficult. It concerns first of all its vocabulary.

The scientific and technological progress has enriched the vocabulary with a
great deal of new words, new meanings and new word-combinations. Who today
does not know such words as computer, transistor, laser, etc.? Scientists and
technologists also use many ordinary, everyday words to denote new terminological
meanings. For example, the words aroma, and charm with the meaning
attractiveness are used to denote the physical characteristics of the quark, a
fundamental physical particle.
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Each branch of science and technology has its own vocabulary (terminology).
Many of them are formed on the basis of Greek or Latin words and are often
international. Some technical words, such as power, roll, stress, strain, movement,
etc. borrowed from everyday English sometimes cause much greater difficulty than
terminology. In addition to terms, a text on some special problem usually contains
so-called learned words, such as approximate, compute, feasible, exclude, indicate,
initial, respectively, etc.

As to the familiar grammatical patterns and models, they are the same as in
everyday English. There is, certainly, a difference in the frequency with which
certain grammatical forms occur.

Scientific and technical writing is usually about things, matter, natural
processes, and it is impersonal in style. The Passive Voice of verb forms, the
constructions Subject and Complex Object are frequently used. The first person
singular is not generally used.

Simple sentences are rarely used, for isolated facts of events are seldom dealt
with by the engineer. He has to show what the connection is, not only what
happens, but also how it happens, when it happens, why it happens, and what is
being affected.

The style of most scientific texts, besides being impersonal, is also very
concise. It is because the author-scientist is writing primarily for other scientists.

In order to master technical English the learner must first acquire a thorough
knowledge of everyday literary English with its grammar, vocabulary and rules of
word formation. Then it will be easy for him to learn, step by step, the peculiarities
of technical English. It should be born in mind, however, that understanding and
translation of scientific-technical literature requires an additional training connected
with knowledge of specific terminology.

SCIENCE HELPS MEN TO SURVIVE

The present civilization is on the eve of the third millennium of our era.
According to some scientists, man has lived on the Earth for over 2,000,000
years. The development of human life has been very rapid if we consider man's
existence as one long uphill struggle for survival in the severe environment.

One of the greatest philosophers of antiquity Lucretius Carus, in his poem
«On the Nature of Things», described how human life changed: man learned to
use fire, skins and dwellings and established the laws of marriage and good
neighbourliness.

It took man some 20 thousand years to learn how to use the energy of fire
and how to use clay for making pots, to domesticate animals and to be able to
make the simple clothes for himself. It was some 10 thousand years ago that
writing was invented, and it became possible for people to record and pass on
their knowledge about the environment from generation to generation. It was
practically not long ago (in 1454-55) that the printing press was invented, and
so books were used to disseminate knowledge.
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A scientific explanation of the world surrounding man began in prehistoric
times, probably in Egypt and Babylonia, more than 2,000 years B. C. But true
progress in science did not begin until the sixth century B. C., when the Greek
civilization was in full flourish. Any school student can name many
contributions made to the development of science and techniques in the period
from the ancient Greeks to the Renaissance. The scholars of ancient Greece and
Rome say in their records that by the time they came on the scene humanity had
gone a long way and had acquired many skills and a great deal of knowledge.
From its first steps, the development of science and technology has influenced
the growth of our civilization more and more.

Today we see the world in which social, industrial and even political
order has been greatly influenced by science. The achievements of science and
technology during the past hundred years have modified our homes, places of
work, means of communications and even our enjoyment. In general, although
not always, scientific progress has engendered technology and medicine.
Solving the problem of the environment — such as global warming, or the
depletion of the ozone layer is the task of technology.

Science now is radically changing the instruments of production, the
objects of labour and the whole of technology and organization of production. It
has become a productive force while production is becoming a technological
branch of modern science.

Due to the progress of science and technology in our remarkable age we

may speak of an entirely new era of supersonic speeds.
In the twinkling of an eye — which scientists say lasts about one sixth of a
second — a modern supersonic plane covers a distance of nearly a quarter of a
kilometer, and a space rocket — several kilometers. A special research camera
can take more than 100 million shots a second; some very fine chemical
reactions take only a thousandth or a ten thousandth of a second, while the
fission of uranium nuclei lasts a few millionths of a second.

Man cannot follow, let alone control, such speeds by conventional levers,
switches or relays. And so he adopted light for his speedometer. It is the fastest
thing there is, and covers 300,000 kilometers a seconds. For his executive man
chose the electron, the smallest and most mobile particle of the material world.
Its speed and versatility has helped man to make a great number of electronic
instruments and devices, the most important of them being the electronic
amplifier. Having become the basis of a new field of science and technology
known as electronics or radio electronics, it found a wide application.

WILL THE EARTH BE LUCKY A THIRD TIME?

According to one hypothesis, our planet was twice threatened with the fate
of becoming a lifeless celestial body and thus sharing the lot of Venus and Mars,
our neighbours in the solar system. Four and a half thousand million years ago,
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when the Earth's atmosphere had just begun to form, a mere 5 °C separated it
from the fatal boundary beyond which begins the greenhouse effect which turned
the surface of Venus into a seething inferno. Two thousand million years later a
mere +1 °C saved the Earth from freezing under a blanket of ice such as that
which covers Mars today.

Now Mars, the Roman god of war, threatens, both literally and
figuratively, to reign supreme on the Earth and turn it into an iceberg in space.
The sad truth is that the transformation of the common home of all people into an
icy desert may be brought about by man himself, who stands at the tree of life
with a thermonuclear axe in his hands.

Immense amounts of dust, soot, ash and smoke, thrown up into the Earth's
atmosphere by the monstrous force of thermonuclear explosions, would screen
out the Sun for a long period of time, and screen it out from people forever. The
heaven would turn upside down, so that cold would descend upon the Earth,
while heat would be trapped in the upper layers of the atmosphere. All the
continents would turn into Antarctic, but their snow and ice would be black. The
rays of the Sun would take so long to reach the Earth that none of us would ever
find out how long the nuclear winter would last ...

Such in general outline is the description of the thermonuclear Apocalypse,
a description, handed down to us not by John the Apostle but computed by
American scientists, and later confirmed by their European colleagues. The
prospect of a nuclear winter forces us all, both in the East and in the West, to take
a sober look at the harsh reality.

That certain truths have become obsolete signifies that we have reached
troubled times, when many prenuclear doctrines and postulates must be discarded,
once and for all. The only possible continuation of politics in our time is peace.

People everywhere must learn the truth about nuclear war. According to UN
experts, its very first explosions would instantly kill 200 million people and inflict
grievous wounds on another 60 million. The probable overall number of victims of
the first nuclear strikes would be 700-800 million civilians and 70— 80 million
combatants. Within just a few days of an all-out nuclear war one third of mankind
would perish. The fate of those surviving from radiation poisoning is excruciatingly
painful.

Many Western specialists, including authoritative scholars, believe that our
civilization may poison itself even without a nuclear war, that we may be suffocated
by industrial wastes and wither away amid environmental degradation. The only
source of funds for environmental protection is disarmament.

Mankind can no longer live and act in the old way. The universal struggle
against war is the only way to preserve peace. Only then will we be able to give a
positive answer to the question: will the Earth be lucky for a third time?

All of us, earthlings of the present generation, are a link in the chain of
universal human progress. We are answerable both to our ancestors and to future
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generations. Our duty is not only to save the Earth from a thermonuclear
catastrophe but also to begin, through the joint efforts of all states, to heal its
wounds, to save it from another possible catastrophe — an ecological one.

THE ETHICS AND SOCIAL RESPOSIBILITY OF SCIENTISTS AND
TECHNOLOGISTS

Modern scientific and technological progress has raised a complicated
problem of the social responsibility of scientists. Here are some of them: How far
are scientists responsible for the application of their work? If they are how they can
best fulfill this responsibility? What is the ethics of scientific exploration, how is it
related to the universal ethical values of mankind? Finally a number of scientists
have raised the problem of the socio-ethical control of research referring to man, the
justification for a moratorium on some fields of research threatening man and the
entire mankind. Is such control possible in whatever form? Will it not restrict the
freedom of research? How is this freedom related to the social and humanistic
responsibility of scientists and technologists?

The very fact that these specific problems are raised at all levels with
increasing clarity shows the dissatisfaction with the idea that science is a self-
contained and absolute value, a sphere of unadulterated knowledge independent of
all other values of humanity and standing above them.

Scientists are realizing more and more clearly the indisputable fact that their
social responsibility, the role of the ethical principle in science should grow in
geometrical progression, if mankind and science itself are to develop at least in
arithmetic progression. The ethics of science is being asserted as a sine qua mom of
effective performance of humanistic-oriented scientific research. There is no
alternative to this either for science or for humanity.

In mastering nuclear energy man has developed a power which, unless
controlled by his intellect, could extinguish life and snuff out our planet's blue glow.
This idea is convincingly proved by the disaster at the Chernobyl atomic power
station in Ukraine. Such accidents take place from lack of knowledge in the fields of
natural and technical sciences or from lack of consciousness about the negative
consequences of the application of the scientific and technological innovations.

In the event of war, the last lines of civilization's history will be written in
thermonuclear ink.

So it is not without reason that modern science is compared to Pandora's Box.
Indeed, its eternal curiosity compels mankind to learn what is there beyond the
Pillars of Hercles. But has mankind enough common sense, social responsibility
and self-control to resist the temptation of dangerous curiosity? This is, in effect, a
life-and-death question for mankind.

Science and technology by themselves are not a source of ethics and values.
They can tell you what will happen if you do this or that: for instance, how many
people might be killed by a nuclear bomb. But the decision on whether to develop
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the bomb cannot be a scientific decision. This can only be judged by something
outside science — ethics. Scientists and technologists should be aware of the
consequences of their discoveries, projects.

Hence the crucial importance is attached today to the problem of socio-ethical
control of science with a view to its humanistic orientation and development as a
science for man. We need a new ethics and it must be many-sided. The belief that
only one idea is true is tremendously dangerous. If you have only one way of
looking at the world you abuse it. The new ethics must recognize that there are
many ways out of the human predicament, which present different aspects of the
same situation.

Only on the basis of such an ethical attitude can we solve the problems which
threaten the world today — the destruction of the environment, drugs, AIDS,
totalitarism. It is our duty to share a better world for all of us here on Earth.

POSTGRADUATE RESEARCH WORK AT ENGLISH UNIVERSITIES

The undergraduate course of studies at English universities is completed
when students are ready to take their Degree examinations. After graduating they
attain the first academic degree or distinction of a Bachelor of Science or a Bachelor
of Arts. Those that have a bent for research work may apply for an advanced course
of study extending over not less than two academic years for full-time postgraduates
and not less than three academic years for part-time graduate students. A Ph. D.
course in the United States can seldom be completed in less than four years even by
a very brilliant student. The fact is that an American graduate student is usually
forced to complete a relatively large number of lecture-courses and examinations
before he can even apply for permission to submit a thesis. Some of this lecture-
work represents material that the British undergraduate would have covered in his
last year.

The British graduate who wants to do research and can get himself accepted
by a university at all can cover his living expenses and fees by means of scholarship
or a government grant without being specifically required to do any teaching or
other work outside his research. Indeed, strict limits are usually set on the amount of
teaching he may do, and other work is often forbidden altogether. This contrasts
very strongly with the position of the American graduate student, who for the most
part is obliged to take some part-time job. Thus he may be appointed a graduate-
assistant by his department. A typical stipend would be 1,500 dollars a year, for
which he is expected to give almost as much time to teaching as does a full member
of the staff. This will usually consist mainly of laboratory demonstrating and
supervising classes held in conjunction with the lectures and nearly always includes
some formal lecturing. Add to this that a graduate student also has to pass various
examinations and to pile up a fairly impressive record of attendance at advanced
lectures as well as keeping himself informed in his own special field, and the
wonder is that he has time for original thought at all.
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Every postgraduate working on a research problem is provided with an
adviser and referees for the refereeing and evaluation of his thesis.

On completing his course of study every candidate must submit a thesis
which must comply with the following conditions:

a) the greater portion of the work submitted there in must have been done
subsequently to the registration of the student as a postgraduate;

b) it must form a distinct contribution to the knowledge of the subject and
afford evidence of originality, shown either by the discovery of new facts or by the
exercise of independent critical power.

A candidate will be also required to forward a short abstract of his thesis
comprising not more than 300 words.

If the thesis is satisfactory on all points the candidate will be awarded the
degree of Doctor of Science or a Ph. D. and will continue his work in the academic
field.

ENVIRONMENT SHOULD BE OUR COMMON CONCERN

It has been repeatedly said that a society which turns its back on nature is
doomed. Many people today believe that the dominant forces of global society are,
in fact, ignoring Nature's needs.

Everywhere the natural environment is being over-exploited, weakened and
soiled. Man uses atmosphere as both a resource and a place for depositing wastes.
He takes from atmosphere oxygen as a necessary ingredient for his industrial
activities and for his own biological processes. He returns to it a mixture of gases
and solids, the by-products of combustion, respiration and other energy-transmitting
activities.

The historical development of urbanization and industrialization has produced
geographical regions where the natural balance is disturbed. Evidence abounds that
the dangers of uncontrolled industrialization are leading to the pollution of lakes and
rivers and human tragedies like those which occurred at Bhopal (India), where
thousands of people died as a result of a deadly gas leak from a chemical plant in
1984 or at Chernobyl atomic power plant (Ukraine) in 1986. Just as obvious are the
large-scale loss of tree cover, soils and biological diversity as a result of
uncontrolled economic development, and the horrors of chemical warfare and
nuclear power testing. We have all experienced the result: air pollution, a shortage
of drinking water, the ruin of forests, soil degradation, etc. As a result people are
affected directly or indirectly.

Some effects are direct and evoke physiological response (eye irradiation,
respiratory diseases, etc.); other effects are indirect, but nonetheless disturbing.
Women, for instance, have learned that their breast milk is contaminated with
dioxin, that pesticides and herbicides are present in ground water. They are told that
the life-giving sun is becoming dangerous due to a weakened ozone layer, that
children everywhere are vulnerable to genetic disorders caused by contaminated
environments.

ALl ABH3 «[JoHHTY»



46

As the planet's natural resources diminish, and a growing world population
increases demands on those resources, competition for access to them will escalate.
This struggle for limited resources will result in new resource wars.

The major environmental threat to life on Earth is the weakening of the ozone
layer. The Earth's ozone shield — the vital layer of the atmosphere — protects all
living creatures from the damaging effects of the Sun's rays.

Recent scientific research proved data that the protective layer of ozone
around our planet is under severe attack. The major cause of weakening of the
ozone layer is believed to be the increasing amount of harmful chemicals that are
being released into the atmosphere by mankind. Many scientists warn that the
chemicals in spray cans also add to the destroying of the Earth ozone shield.
Scientists stress that a further one per cent drop in the overall ozone layer can cause
an increase of skin cancer.
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