JJOHCKOW FOCYAAPCTBEHHbIA TEXHUYECKUIA YHUBEPCUTET

YMNPABJTIEHWUE ANCTAHUMOHHOIO OBYYEHUA W MOBBILLEHUA
KBAJTMOUKALINN

Kacbeapa «OpraHu3aums nepeBo3oK U AOPOXKHOMO ABUKEHUS

Kadenpa «MHOCTpaHHbIE A3bIKK»

YyebHoOe nocobue

YNPABJIEHUE [JOPO)XHbIM
OBVDKEHWEM MPU
BO3HUKHOBEHMW 3ATOPOB:
YYEBHOE MOCOBME MO
AHTITIMIACKOMY SI3bIKY
(MANAGING TRAFFIC URBAN
CONGESTION)

ABTODbI
3bipsiHoB B.B., ®eodwunosa A.A.,
BonoaguHa M.C.

PoctoB-Ha-[loHy, 2017



TKuod
[,

praBﬂeHMe AUCTAHIOUMOHHOTI'O O6y‘{eHI/IH W MMOBBIILIEHU A KBEU]I/ICl)I/IKaL[I/II/I

y4e6HOe ocobue Mo aHTJIMUCKOMY S3bIKY
(Managing traffic urban congestion)

AHHOTauUuusA

B yuebHOM nocobuwm npeactaBneHbl TeMbl U
pasHooOpa3Hble TUMbl  3aAaHWW, HanpaBfeHHble Ha
pa3BUTUE HaBbIKOB MpPOhEeCCMOHaNbHO-OPUEHTUPOBAHHOM
YCTHOM N NMUCbMEHHOMN peyn, a TaKKe TEPMUHONOrNYECKUIA
CnoBapb B HanpasieHun COBEpLUEHCTBOBaHMUSA
OpraHu3aumm [OPOXHOro ABWMXKEHUS AN  COoKpalleHus
NPOAO/IKUTENBHOCTN 3aTOPOBLIX CUTYaLMN.

YuyebHoe nocobue npepHasHadeHo ans H6akanaespoB
HanpaeneHna 23.03.01 «TexHonorms  TPaHCMOPTHbIX
MPOLIECCOB» MPU M3YYEHUN AUCUMNIMH: «MHOCTpaHHbIN
A3bIK», «TEXHUYECKUIA MHOCTPaHHbIN A3bIK», «YNpaBieHne
ABWKEHMEM B CNOXHBbIX  CUTyaumsx»,  Npohwu:
«MHTennekTyanbHble TPAaHCNOPTHLIE CUCTEMbI B OPOXXHOM
ABWKEeHUN», «OpraHn3aumns nepeBo3oK Ha aBTOMOOW/TbHOM
TpaHcnopTe», «TpaHCMopTHasi NOrMCTUKa» WU MarnucTpos
HanpaeneHns 23.04.01 «TexHonornss  TPaHCMOPTHbIX
npoLeccoB».

[aHHoe yuebHoe nocobue n3gaHo npu
HEeMoCpeACTBEHHOM noMoWwM M noaaepxke [OHCKOro
roCyapCTBEHHOr0 TEXHUYECKOro yHMBEpCUTETA.

YIIpaBJ[eHl/le AOPOXXHBIM IBUXKEHHUEM IPU BOSHUKHOBEHHWHU 3aTOPOB:



ynpaBJIeHI/Ie AUCTAHIIUOHHOTO O6y‘{eHI/IH U MOBBIIIEHU A KBaJII/I(l)I/IKaL[I/II/I

ABTOpbI

YHpanIeHI/Ie AOPOXKHBIM ABHXKE€HHWEM IIPHU BO3BHUKHOBEHHWH 3aTOPOB!

y4eGHOe oco6He 10 aHTJIMACKOMY SI3BIKY
(Managing traffic urban congestion)

A.T.H., npodeccop,
3aB. kadeapon «ONuaa»
3bipsiHOB B.B.

K.T.H., AOLEHT
kacenpsl «OMNMuaa»
®eodunosa AA.

K.(pvnon.H., goueHT
Kacdeapbl «N5»
BonoguHa M.C.



tKM¢ yllpaBJleHVle AUCTAHIIUOHHOTO 06y‘{eHl/lH U MOBBILLIEHU I KBaJll/ICbl/lKaLU/Il/l
\ ":_:—

= YnpaBJ/ieHHe JJOPOXKHBIM JIBHXKeHUEM NPU BO3HUKHOBEHHUU 3aTOPOB:
y4eOHOe IT0COGHe N0 aHIJTUACKOMY SI3BIKY
(Managing traffic urban congestion)

OrnasneHune
UNIT 1 DEFINING AND CHARACTERISING CONGESTION....... 5
Topic 1.1 What is Congestion? .......ccceeveieieiiiiieieieeeeeeeeeeeee 5
Topic 1.2 Characterizing Congestion: Key Factor to Consider —
Roadway Users and Congestion ...........cccovveieiiiiiiiiieiiiieeeeeeeeeeeeee 8
Topic 1.3 Characterizing Congestion: Key Factor to Consider —
Networks and FIows and TiMe.......ccvvrrininiiinierrnnnsnnnnsseerernnnnns 13
UNIT 2 MEASURING CONGESTION: METHODS AND
INDICATORS ..iccuuirrrnmnssnmmnsssssmmnssssssmnssssssmnnsssssnnnssssssnnnssssnnnnnsss 18
Topic 2.1 Performance Measurement........cccuveeerrnnnsnnninnenens 18
Topic 2.2 Congestion Indicators .........cceeeviievviiiieeneneeeennnn, 22
Topic 2.3 Traffic Surveillance Techniques........ccccccceeeeiinenees 28
UNIT 3. CONGESTION MANAGEMENT STRATEGIC PRINCIPLES
............................................................................................... 36
Topic 3.1 Strategic Planning, Strategies and Congestion
Management POlICY ......cucviiiiiiii it 36

Topic 3.2 Strategic Framework for Congestion Management38
Topic 3.3 Strategic Planning and Congestion Management..40
Topic 3.4 Strategic Principles for Congestion Management

POl et 44
Topic 3.5 No Managing Congestion without Managing Demand
................................................................................................ 48
UNIT 4. IMPROVING THE RELIABILITY OF URBAN ROAD
SYSTEM PERFORMANCE.....c.coteeummemsmmmasssmnnsssnnsssnnssssnnssnnnsssnnnss 52
Topic 4.1 Incident Management .........cceeevivevvieniieenneneeeennnn, 52

Topic 4.2 Roadwork Management ...........ccovveevevnniinnninnenens 55
REFERENCES ......ctcuuummesummessmmmasssmssssmnssssnnssssnssssnnssssnnssnnnnssnnnssns 58



yllpaBJleHMe AUCTAHIIUOHHOTO 06yqum{ U MMOBBIIIEHU A KBaJ[I/lel/IKaLL[/Il/I

YrpaBJieHHe JOPOXKHBIM JIBI?)KEHHEM PU BO3SHUKHOBEHUHU 3aTOPOB:
y4eOHOe IT0COGHe N0 aHIJTUACKOMY SI3BIKY
(Managing traffic urban congestion)

UNIT 1 DEFINING AND CHARACTERISING
CONGESTION

Topic 1.1 What is Congestion?

1. New words and expressions to learn:

congestion — 3aTop

capacity — nponyckHasi CnocobHOCTb

to contribute — cnocobcTBOBaTh, COAENCTBOBATL

treatment — o6paboTka, ounctka, nepepaboTka, ycTpaHeHue
unpredictable — HenpeaBMAEHHbBIN, HENPEACKA3YEMBIIA
permutation — nepemMelLeHne, nepectaHoBKa

2. Read and translate the text:

Most people know what congestion is and likely have their own
definition of the phenomenon. However, when pressed, precise
definitions of congestion rapidly give way to descriptive terms (e.g.
“stopped traffic”) and causal explanations (e.g. “too much traffic”).
These have resonance with those experiencing congestion but only
contribute marginally to understanding the phenomenon. There is still
no universally accepted definition of what exactly “congestion” is. This
situation is further complicated by the fact that congestion is as much
a physical phenomenon that can be quantitatively described as a
subjectively experienced situation that varies from person to person
and from place to place. While many people instinctively “know” what
congestion is, few are able to say with any precision when a road starts
to be “congested” and where it stops being so. This lack of precision
complicates matters for transport policy since any effort to manage
congestion should ideally be based on a shared understanding as to
what it is that is being managed.

Congestion is both a physical phenomenon relating to the
manner in which vehicles impede each others’ progression as demand
for limited road space approaches full capacity ... as well as a relative
phenomenon relating to user expectations vis-a-vis road system
performance. Congestion in a vernacular sense is the inability to reach
a destination in, or at, a satisfactory time due to slow or unpredictable
travel speeds. But what then can be said about the precise meaning of
the term “congestion”? As noted, a quick review of most popular and/or
research-oriented treatments of roadway congestion will reveal some
permutation of the following phrase in the opening themes: Congestion
is a situation in which demand for road space exceeds supply.
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This is a correct definition as it identifies the central
characteristic of congestion: e.g. the inadequacy of supply of road
space vs. demand. However, it leaves much to be desired as an
operational definition as it provides little insight into the multiple,
complex and interconnected factors that lead to this mismatch of supply
vs. demand. This definition has underpinned many efforts by
transportation engineers to “solve” the problem of congestion by
increasing supply — that is, by doing away with bottlenecks or
expanding the capacity of the roadway network. In some
circumstances, this has proven to be an effective response. Yet can it
be said that roadway expansion — as a stand-alone policy — has “solved”
much of anything vis-a-vis overall levels of congestion? Indeed there is
solid evidence now that increases in roadway capacity may in many
(but not all) circumstances lead to more roadway usage without
alleviating overall congestion and/or impacting general accessibility.
Furthermore neither demand nor capacity — nor even the definition of
congestion itself — are “fixed” variables. Traffic demand varies
significantly by time of day, day of the week, and season of the year,
and is also subject to significant fluctuations due to recreational travel,
special events, and emergencies. Available capacity, which is often
viewed as being fixed, also varies constantly; being frequently reduced
by lane-changing behaviour, speed differentials between vehicles,
incidents (e.g. crashes and disabled vehicles), work zones, adverse
weather, and other causes. Another approach to characterising
congestion reduced the phenomenon to simple problem of hydraulic
engineering. In this analogy, larger pipes allow for greater flows — e.g.
by increasing the capacity of the roadway, more vehicles are able to
pass and queues are eliminated. However, this approach ignores the
essential nature of the system at hand; people — unlike water —
adaptively choose where to go. Moreover, roads, unlike pipes, serve
several functions in urban areas — many of which are not necessarily
linked to transport activity.

A more sophisticated definition was formulated in a 1999 by J.M.
Dargay and P.B. Goodwin and state that: Congestion is the impedance
vehicles impose on each other, due to the speed-flow relationship, in
conditions where the use of a transport system approaches its capacity.

This definition highlights two defining attributes of congested
roads. The first is that vehicles, and in particular, each new vehicle on
the roadway, impose constraints on those already circulating.
Congestion is both caused by vehicular traffic (for a given segment of
road) and /impacts that same ftraffic. The second attribute is

6
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encapsulated in the concept of the “speed-flow relationship”. This
concept has served as the basis for understanding the mechanics of
congestion and queue formation and has underpinned most operational
responses to the problem. The definition above also highlights the fact
that, because of inherent instability in the speed-flow relationship as
demand nears roadway capacity, congestion can be said to exist before
the physical capacity of the network is attained. However, as discussed
later in this report, the speed-flow relationship referenced in this
definition primarily describes traffic behaviour on links in uninterrupted
flow facilities such as urban motorways — its relevance to understanding
congestion on dense urban networks where flow is interrupted by
signalised intersections and frequent access/egress points is somewhat
limited. Furthermore, the above definition still focuses on the proximate
causes of congestion, i.e. too much demand for a particular segment
and/or segments of the road network. This explanation begs a greater
question: Why is the volume of traffic swamping the road infrastructure
at that/those particular time(s) and place(s)? This is a question to which
there are no easy and/or obvious answers. This report examines many
of the contributing factors but, in some ways, the answer may be more
important from a strategic and longer term perspective rather than be
of relevance for the day-to-day management of roadway networks. This
is not to say that the answer isn't important — /¢ /s — but rather that
developing a congestion management policy based on one specific
answer to the question posed above may not be as helpful as
developing a congestion management policy that can effectively and
flexibly address a rapidly changing environment where today’s answer
to the above question is quickly supplanted by tomorrow’s reality — a
reality which includes the changing expectations of roadway users. User
expectations are not static and these heterogeneous and changing
expectations can influence how congestion is perceived and
experienced. What passes for intolerable congestion in rural
communities (where expectations of free-flow travel conditions are
high) may not even register as an annoyance in a large metropolitan
area. Likewise, while roadway users may tolerate relatively high levels
of congestion during the weekday commute, they may find the same
level — or any level — of congestion completely intolerable on a Sunday
morning. The inherent difficulty in capturing user expectations renders
the precise quantitative definition of congestion a difficult, if not
impossible, task. In this respect, as the U.S. Federal Highway
Administration notes: Congestion is essentially a relative phenomenon

7
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that is linked to the difference between the roadway system
performance that users expect and how the system actually performs.

3. Answer the questions.

What is the physical phenomenon of congestion?

What are the central characteristics of congestion?

Who is the road-user?

What determines the traffic demand?

When was the sophisticated definition of congestion formu-

vk

lated?
6. How can engineers solve the problem of congestion?
7. What is the central and main question of this text?
8. How can we characterize the speed-relationship?
9. What does the hydraulic engineering include?
10. How can we solve the problem of traffic congestion?

Topic 1.2 Characterizing Congestion: Key Factor to Con-
sider — Roadway Users and Congestion

1. New words and expressions to learn:
solely — nckntoumMTeNnbHO

amount — 06bem

routinely — perynsipHo

repercussion — NocneacTeuns, pesynbTathl
willingness — rotoBHOCTb

conveyance — nepeBo3Ka

perceptible — 3ameTHOe, owyTMMOe

2. Read and translate the text:

Traffic congestion is a factor of the /eve/ of traffic, itself a function
of how routes are selected by specific roadway userson a road network
at a particular time.

It is important to bear in mind that congestion is not solely a
physical phenomenon. At a micro level, billions of decisions are made
by millions of individuals and/or firms resulting in hundreds of
thousands of trips every day in urban areas.

Congestion management policy should not lose focus on these
users — not only because they are at the heart of the trips that flood
the road network at certain times, but also because any successful
policy must deliver benefits that are perceivable to these users.
Congestion management policy has often reflected the point of view of
the network manager with the8assumption that the latter’s
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performance criteria centred on speeds and link-based travel times
closely mirrored those of roadway users. This assumption has led to
policies that have sought to increase speeds and reduce delays.
However, it is not at all clear that users are exclusively focused on travel
speeds and delay — or that when they are, they share the same
reference points as network managers. Furthermore, not all users are
alike; they value time savings, schedule delay, travel speed
improvements each in various degrees.

The perceived impact of congestion experienced by users may
be different from its “objective” impact as physically measured by
network managers. This is especially so when considering the
perception of time. Travel time, even when spent in congestion, is not
necessarily viewed as a “burden” by many users. Users form
expectations based on first-hand experience regarding the amount of
time it takes for “normal” trips. When this experience routinely includes
travel within congested conditions, expected travel times include
congested travel. While expecting and accepting are two different
things, many researches have pointed out that many travellers do
accept routine levels of congestion. Many transport economists have
also pointed out that “optimal” congestion charges — that is those
charges that users are willing to pay in order to maximise the utility
they derive from using the roadways accounting for the full range of
costs their travel imposes — lead not to the disappearance of
congestion, but rather to its reduction to “tolerable” levels.

Increasing the predictability of travel times is important when
seeking to prioritise congestion policies — unexpected congestion is
often perceived much more negatively and experienced much more
strongly by users than “normal” background levels of congestion. Figure
1.1 provides a conceptual illustration of this point. Here, two reference
cases are considered. The first on the left has more evenly distributed
travel speeds but the average speed is lower than in the second case
to the right where travel speeds are more variable but average speed
(for the week) is higher. In the first case, users are likely to view travel
conditions as predictable and therefore tolerable since they can plan
around consistent trip times. In the second case, the disutility of being
unexpectedly caught in traffic and the repercussions unpredictable
travel times may have on individuals engenders stress and imposes a
burden on roadway users. However, if only weekly average travel
speeds were used as a system performance yardstick, the first case
may be seen as “worse” off than the second.

9
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Figure 1.1 — Average speed, specific speeds and the perception of the
congestion burden
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Figure 1.2 — Road user perception of system performance

Another way to understand the road user perspective in relation
to travel time variability is to understand that most road users do not
retain average travel times when considering their travel experiences
but, rather, remember principally the worst days where their travel was
unexpectedly delayed. Figure 1.2 illustrates this point and shows how
a small improvement in average travel times may indeed be much less
important than the large improvement in reliability (and related large
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improvement in travel conditions experienced by users) that may have
resulted.

While unpredictable travel is almost always perceived negatively,
overall travel time — even in routinely congested conditions is not
always regarded in the same manner. In fact, time spent in traffic is
even seen as a positive experience by some roadway users. University
of California Davis researcher P. Mohktarian has pointed out that the
only two places where adults are fully in control of their immediate
environment is while in their car alone or in the bathroom. On-board
entertainment systems, advances in vehicular comfort, mobile
communications and computing have all contributed top making the
drive-alone experience something that many look forward to, rather
than dread. If transport authorities ignore this factor, they may find
themselves puzzled at the remarkable resilience of demand for car-
travel even in consistently congested conditions.

Another point to bear in mind is that time is not perceived
uniformly by all roadway users in all instances. There is evidence of a
disparity between objective “clock” time and the passage of time as
perceived by roadway users. Time spent waiting or spent while in a
state of frustration (as when expectations of travel times are not met)
is often perceived by individuals as lasting longer than real “clock” time.
Five minutes spent in unexpected congestion may be perceived by
those caught in it as having lasted ten minutes — which may also lead
these users to inflate their stated willingness to pay to reduce
congestion.

Even if all travellers were to perceive time spent in congestion
objectively, it is not at all clear that their concerns can, or should, be
reduced to only travel time and speed — indeed there is considerable
evidence that travel time reliability is an even more important factor in
the user experience. Individuals undertake most travel in order to arrive
at one or several destinations. When the activities at these destinations
follow fixed schedules, individuals seek to ensure that they arrive on
time — and not necessarily guickly. Likewise, the focus on “just-in-time”
production systems in industry have led planners to seek to maximise
freight travel speeds when freight users are often more interested in
the reliability (e.g. arrival at the planned time) of their conveyances.
This has important implications for congestion policy since transport
authorities must also be able to demonstrate that the reliability of the
roadway network is being addressed through their actions.

Furthermore, it should be pointed out that the degree to which
users are constrained — at least in the short run — by rigid schedules

11
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has an impact on how they perceive time savings delivered through
successful congestion policies. While network managers often
aggregate all travel time savings or time “losses” to help guide their
policies, it is not clear that all these time savings/losses — especially
small ones — are perceptible to users.

3. Answer the questions.

1.  What is the “traffic congestions”?

2.  What do the users prefer and value?

3.  Why do the users pay in the road?

4. What is so important when scientists are seeking the rea-
sons of congestions?

5.  Small improvement in average travel times may indeed be
much less important than the large improvement in reliability, mayn't
it?

6. How is the unpredictable travel perceived?

7. What kind of modern technology helps us to reduce the
stress in congestions?

8. What is the purpose of congestion policy?

9. How congestions can affect on industry?

10. Why we should solve the problem of congestion?

4. Translate into English.

1. O6beM nepeBoO30K C KaXablM FOA0M YBENMYMBAETCS.

2. [Nonutuka ycTpaHeHns 3aTOpOB UMEET MONOXMUTENbHbIE NO-
cneacTeug.

3. Takxke BeCbMa OLIYTUMBIN BKaZ B pelleHne npobnemsl 3a-
TOPOB BHOCAT MHTENNEKTYAJIbHbIE TPAHCNOPTHbIE CUCTEMBI.

4, NckniounTenbHO rOTOBHOCTb K Cepbe3HbIM ﬂeﬁCTBMFIM MO-
XET obecneunTb pelleHne npobnemsi.

5. PerynsapHo paboTatowme TepMUHanbl — 3a10r HOPMasnbHOro
(DYHKUMOHMPOBaHNS TPAHCMOPTHOM CUCTEMBI.

12
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Topic 1.3 Characterizing Congestion: Key Factor to Con-
sider — Networks and Flows and Time

1. New words and expressions to learn:
homogeneity — romoreHHOCTb, 0AHOPOAHOCTb
antithetical- aHTUTETMYECKWIA, HECOBMECTUMBII
tenet — npmHumn, nocrtynat

road space — AOPOXXHOe MPOCTPaHCTBO

timing — cpoku

carriageway — npoesxasl 4acTb

2. Read and translate the text:

Most people intuitively understand some basic form of road hier-
archy. Some streets are calmer and carry essentially local traffic,
whereas others are busier and carry more through traffic. Many coun-
tries have adopted some form of functional classification of their road-
way network more or less in line with that illustrated by Figure 1.4.
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Figure 1.4 — Typical road network hierarchy

This functional classification often comes into play in congestion
management policies when some classes of road receive a high level of
scrutiny (essentially those that carry the highest volumes of traffic —
such as urban motorways), while others receive relatively less attention
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even though they may carry as much, if not more, traffic in congested
conditions. In those areas where urban roads carry a substantial share
of rush hour traffic, it is important to account not only for the different
ways in which congestion is triggered on each type of roadway, but also
for the impacts policies seeking to alleviate congestion on one type of
roadway may have on other parts of the network. This is especially
important in the context of “link-spreading” where traffic spills over
from a congested primary roadway onto lesscrutinised collectors and
local networks (see Figure 1.6).

A second issue regarding the non-homogeneity of the road net-
work is that congestion “triggers” can vary according to the geometric
design and resulting functional classification of the road. As discussed
in later in this report, urban motorway congestion is an immediate func-
tion of lane flow to capacity and on/off-ramp flow to capacity, whereas
congestion on arterial/collector networks is often a function of intersec-
tion clearing times and congestion on the local network is often linked
to directional imbalances.

Finally, it should be stressed that road systems are not managed
with uniform performance objectives in mind. What may seem to be a
desirable goal for traffic speeds and flow on motorways and arterials
would certainly be antithetical to the management objectives for collec-
tors and local roadway networks. Accordingly, congestion management
responses should be aligned to the type of roadway network in ques-
tion.

The non-homogeneity of the road network also comes into play
when congestion policies succeed in improving vehicle travel speeds on
the urban roads. A fundamental tenet of urban planning is that roads
in cities are not only “links” between places but also “spaces” in their
own right extending from frontage buildings, across the sidewalk and
onto the carriageway proper. In dense urban settings, the non-carriage-
way component of road space can be quite important (e.g. in the city
of Paris, the carriageway accounts for 13.5 million m? and sidewalks 10
million m?). Non-traffic use of road space includes parking, pedestrian
travel, urban green space (when sidewalks are planted with trees or
other vegetation), social space for residents, an extension of school
facilities, commercial space for businesses (e.g. sidewalk cafes or cin-
ema waiting lines) and an extension of roadside homes/apartments.
The management of the roadway network to optimise the transport
function of these spaces often ignores significant non-transport uses
and users of roads.
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Congestion policies that fail to recognize the non-transport func-
tions of roads, can result in fluid traffic but poorly liveable urban neigh-
bourhoods. Some countries have sought to refine their roadway classi-
fication scheme in order to capture some of the diversity of roadway
uses and integrate these into the transport planning process.

B

time

Figure 1.6 — Spatial spread of rush-hour traffic

Finally, time is an important factor to consider when acting on
congestion since road networks do not operate at capacity all of the
time. It follows that congestion is a temporal phenomenon, affecting
some periods more than others and some not at all. Which periods are
affected is linked to the temporal scale (daily, weekly, monthly and/or
yearly) and the timing of urban activities which is linked to decisions
made by individuals and firms relating to the purpose of their trips.

Most people are acutely aware that space is “timed”. Shops op-
erate on fixed schedules, children’s activities commence and end at
fixed intervals and most work activity, despite all the discourse sur-
rounding the long-awaited emancipation from the industrial age time-
keeper, still takes place following a remarkably regimented schedule.
Production systems depend also on fixed and reliable schedules in order
to minimize “down” time and maximize productivity. Observed conges-
tion follows a daily cyclical pattern that reflects activities that are con-
strained in time. For individuals, these timing decisions are taken in the
context of household time budgets whereas logistical systems dictate
the timing of production activities— including freight delivery — for firms.
Typically, these cycles of traffic peaks and troughs have been principally
influenced by the rigid and recurrent timing of the work day. Traffic has
flowed to areas where jobs are concentrated in the morning and flowed
back after the work day is completed in the early evening.

However, the “timing” of urban areas is not what it used to be.
For one, congestion has had an impact on temporal travel patterns.

15
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Most large urban areas experience some form of “peak” spreading of
the rush hour. Indeed, the “rush hour” has now become “rush hours”
as congestion delays and trip departure re-scheduling have lead to a
prolongation of congested road conditions. Congestion — or more pre-
cisely, congestion avoidance — is not the only factor in the observed
peak hour spreading.

The timing of urban space has become more complex and while
the rigid timing described above still is a major factor, its influence has
somewhat become eroded. Shops are open longer, public services op-
erate more flexibly and some work patterns have shifted away from the
conventional “9- to5” schedule. There are a number of reasons for this
including the shift from production activities to service-oriented urban
economies, the massive influx of women in the workforce and the move
towards globalized “24-hour” cities.

Congestion policies must account for these new and emerging
temporal demands placed on the road network if they are to be effec-
tive. Equally important is the observation that to some degree, conges-
tion mitigation policies can themselves influence the "timing” of urban
space. This is especially true for wider urban and sometimes national
policies that have an impact on scheduled activities and services such
as working hours, shop-opening hours and rules concerning the sched-
uling of freight delivery, removals, etc.

3. Answer the questions.

1. What do you know about road hierarchy?

2. What factors should be taken into account when considering
the intensity of the road in rush hour?

3. What is the one of the fundamental principles of urban plan-
ning?

4. What does the road space include?

5. Why had some countries sought to refine their roadway clas-
sification scheme?

6. Why time is an important factor to consider when acting on
congestion since road networks do not operate at capacity all of the
time?

7. What are the implications of globalization of the city?

8. What should a policy of eliminating congestion consider?

9. What might the congestion cause?

10. What congestion's characteristics do you know?

4. Translate into English.
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1. bonbLwyo posb B yCTpaHEHMM 3aTOPOB UrpaeT co3daHue Of-
HOPOAHOr0 TPAHCMOPTHOIO NOTOKA.

2. OCHOBHbIM MPVHLMMOM TPAHCMOPTHOW JTIOrUCTUKN CITY>KUT Or-
TUMasnbHOE MepPeMELLEHNE py3a B Ha3Ha4YeHHOe MEeCTO.

3. JopOoXXHOEe MPOCTPaHCTBO AO/MKHO MCMOMNb30BaThCA MO MaKCu-
MyMy 415 NPOMUIAKTUKM 3aTOPOB.

4. Mpoe3xas 4yacTb npeaHa3HavyeHa ans ABMXKEHUS TpaHCnopT-
HbIX CpeacTB.

5. B KOpPOTKME CPOKWU HY>XHO BbINOSIHUTL [iB@ HECOBMECTUMBbIX
fena.

UNIT Summary

»  Traffic congestion takes place on the roads, but it is not
only, nor necessarily primarily, a traffic engineering problem.

=  Congestion prevents us from moving freely yet unfettered
movement is not the primary benefit we expect to derive from living in
urban areas. Congestion management policies should account not only
for the manner in which congestion impacts mobility but, equally, the
manner in which it impacts accessibility.

=  Congestion, while often regarded as a sign of poor policy or
even transport policy failure, is oftentimes the outcome of successful
economic development, employment, housing, cultural, etc. policies
that make people want to live and work relatively close to each other
and attract firms to benefit from the gains in productivity thus derived.

. -Nonetheless, some forms of congestion are the direct out-
come of poor policy choices, inadequate transport planning and/or a
lack of system management. In these cases, much can be done to bet-
ter balance the specific disadvantages accruing from system bottle-
necks and overall traffic volumes with the benefits of dynamic, growing
and prosperous urban areas.

=  There is no useful single definition of urban traffic conges-
tion. Operational definitions of the phenomenon should reference the
nature of supply and demand for roads and their imbalance as well as
incorporate some understanding of user perception of the problem. The
latter can help to understand congestion as the difference between the
roadway system performance that users expect and how the system
actually performs.
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UNIT 2 MEASURING CONGESTION: METHODS AND
INDICATORS

Topic 2.1 Performance Measurement

1. New words and expressions to learn:

measure — CTeneHb, Mepa
access — JOCTYMHOCTb

intervention — BMeLlaTenbCTBO

ill — adapted- nnoxo npucnocobneHHbIN

target — uensb

density — nNOTHOCTb

recurrent — nepuoanYEcKuii

elected officials- BbI6OpHbIE AOMKHOCTHbIE LA
comprehensible — npuemnemMsbie

counts — CHETUMKM

suburb — npuropoga

corollary — cneacreue

sppended — nobaBnsieMbli, Npunaraembii

2. Read and translate the text:

The manner in which congestion is measured has a fundamental
impact on the manner in which congestion is defined and managed.
Measures of congestion based alternately on speed, access, user costs,
delay, reliability, etc. will give rise to different problem statements re-
garding congestion and will motivate sometimes radically different pol-
icy interventions. When incomplete or ill-adapted metrics are used to
address congestion, policy-makers may find themselves wondering why
it is that that the results fall well below their expectations.

Congestion impacts how the transport system facilitates high
quality access. It does so by reducing mobility and thus, it is under-
standable that most congestion indicators relate to the manner in which
either speeds are affected and/or delay is imposed by congestion. How-
ever, the measurement of congestion can take place at several levels,
is carried out for different purposes and may be requested by, or target,
different audiences. Table 2.1 illustrates those categories of people
most typically interested by congestion and the specific concerns they
may have regarding performance measurement.
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Table 2.1 — Congestion Indicators: Typical Audiences and their

Concerns
Speed | Flow/Density | Delay | Reliability/Variability

Roadway ooo ooo o
manager
Transport
system o 0o oo
manager
Roadway user 00
Elected Official oo 0o

At a micro level, roadway managers need congestion metrics that
allow them to address operational concerns on specific roadway links.
These may relate to road traffic density vs. capacity, to average speeds
vs. rated and/or posted speeds and/or to speed/flow relationships on
network links. This information is necessary in order to diagnose spe-
cific bottlenecks and compare link performance to overall performance.

However, these metrics are relatively difficult to aggregate and
do not directly address the concerns of roadway system managers
and/or roadway users. Furthermore, it is not at all certain that measur-
ing traffic speeds on discrete network links provides a good basis for
understanding overall traffic conditions in dense urban networks where
most congestion and the “delay” it causes are generated at and by
roadway access points and intersections.

System managers need to understand how well the entire net-
work — as opposed to individual links — is operating. System managers
are typically concerned with how large volumes of vehicles on the net-
work impact travel time — thus the importance of the measurement of
delay.

Roadway users are most often concerned with trip-based met-
rics. “How much time should I plan for to have a reasonable chance of
arriving at my destination on time?’ is a recurrent and central question
for trip decision-making for both individuals and firms and highlights
the need for information regarding travel time reliability and variability
of travel conditions.

Elected officials, while primarily concerned with the issues that
are of concern to their electorate (e.g. travel time reliability and varia-
bility) also must be able to demonstrate in an easily comprehensible
manner how they have (hopefully) had a positive impact on congestion.
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Elected officials must also have access to indicators that allow them to
gauge the cost-effectiveness of their interventions.

There is no “simple” measure of congestion that is good for all
purposes and all situations. The rating of a specific roadway segment’s
performance as translated by hourly vehicle counts against rated ca-
pacity will mean little to a user even if they travel over that link every
day. Conversely, knowing the amount of time one must plan for to get
from one suburb to another at peak hours in order to arrive before
09:30 will not necessarily help an engineer better time traffic signals in
the central business district. There are not necessarily “better” indica-
tors of congestion than others, but there may exist a better fit between
those indicators selected and specific outcomes desired. In this respect,
it is important not to simply use a specific congestion indicator because
it is available (others might be as well), but because it allows one to
measure progress towards a specific goal (e.g. link performance, sys-
tem operation, user experience, etc...) Finally, when measuring conges-
tion — with any indicator — one must keep in mind another form of
observational bias. It is a truism in the literature regarding transport
system performance measurement that “what gets measured, gets
done”. However, the following corollary could easily be appended to
that useful maxim: “what is seen, gets measured”. How congestion is
observed — and especially where one looks for congestion — are funda-
mentally important issues.

There are several techniques for gathering the raw data neces-
sary for measuring congestion (see box). These can be characterized
as being based either on human observation (traffic management cen-
ters, police, news/private sector observers, etc) or some form of remote
sensing (embedded magnetic loop detectors, automatic video feed-
based counts, etc). While it may be conceptually possible to do so, none
of these observation systems has yet been extended to the entire
transport network of an urban region. What traffic managers see — and
what indicators are communicated to different audiences — is only one
part of the picture. The risk of bias lies in the temptation to interpret
what one can see and measure as an easy, but not necessarily accurate,
representation of the entire system. This is especially true for automatic
remote sensing-based systems — e.g. just because performance on a
“wired” motorway network shows improvement, it doesn't necessarily
follow that congestion is diminishing. It may have simply moved “out
of sight” onto unmonitored local networks.

Even on fully instrumented roads — e.g. those that are fully cov-
ered by a network of embedded loop detectors or other such point
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measurement devices (such as video monitors), the “reality” of conges-
tion conveyed to managers and decision-makers may be biased by such
things as sensor spacing sensor location and/or sensor quality. Some
preliminary research indicates that changes in the latter three variables
can lead to consistent over- or under-estimating of congestion severity
relative to a baseline measure of congestion.

Another matter to consider is that deploying comprehensive sen-
sor arrays entails both costs and time. Typically, the expansion of a
sensor-instrumented road network takes place slowly and incrementally
with the most problematic portions of the network getting sensors first.
In order to complete the picture of “reality” on the urban road network,
increasingly sophisticated models have been combined with inputs from
partially instrumented roads to create a satisfactory portrayal of traffic
conditions and behavior. Of course, the very deployment and mainte-
nance of sensors responsible for monitoring road system performance
can give rise to congestion. The roadwork associated with installing and
repairing embedded loops entails the partial closure of the roadway
which can trigger congestion if the work takes place during heavily trav-
elled periods. In this respect, gantry-based systems can reduce these
work-related costs and impacts.

3. Answer the questions.

1. On what factors are the measures of congestion based?

2. How does the congestion impact on the transport system?

3.  Why does the roadway manager need to measure of con-
gestion?

4. What information is necessary to diagnose bottlenecks and
compare link performance to overall performance?

5.  What is the good basis for understanding overall traffic con-
ditions in dense urban networks?

6. What terms are used in the text?

7. What kind of techniques for gathering the raw data are nec-
essary for measuring congestion?

8. Who are the "elected officials"?

9. What is necessary to complete picture of "reality" on the
urban road network?

10. What impacts has the roadwork associated with installing
and repairing embedded loops?
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4. Translate into Russian.

1. Roads affect on the degree of access in the city.

2. This situation requires the police intervention.

3. This road is ill-adapted for the suburbs.

4, They decided to achieve the target.

5. This area of the city has the high density of the road network.
6. This factor has a recurrent character.

7. At this place there are comprehensible conditions of work.
8. The corollary of these appended efforts is the great result.
9. Elected officials took an important decision for road safety.
10. Counters of traffic violations are used throughout the city.

Topic 2.2 Congestion Indicators

1. New words and expressions to learn:
inventory — 3anachl

density — nNOTHOCTb

free flow — cBo60AHbIN NOTOK

congestion — 3atop

vehicle — TpaHCnopTHOE CpeacTso
extrapolating — akcTpanonsums

duration — npogoMKNTENBHOCTb

queue length — anvHa ouepean

2. Read and translate the text:

Table 2.2 inventories a broad set of indicators used across
OECD/ECMT regions to track congestion. There are two general ap-
proaches for measuring congestion: an operational approach that has
had the favour of those responsible for constructing and managing road
networks and an economic-based approach that has generally been
used to prioritise public expenditures for transport. The former is typi-
cally concerned with observable features of roadway performance
(speed, flow, density, queue length and duration), whereas the latter
has typically focused on extrapolating physical measures into monetary
values that can then serve to guide policy through cost-benefit analysis.
In the former context, engineers have sought to deliver technically "op-
timal” roadway performance whereas economists have attempted to
determine economically “optimal” levels of congestion. A review of na-
tional and regional practice among Working Group countries highlighted
that the former approach — measuring physical and technical system
performance — seems to be the overwhelmingly dominant approach.
Indicators that refer to time, service level or delay typically
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incorporate some arbitrary definition of the reference travel speed (e.g.
free-flow as determined by design, legal operating speeds, or an arbi-
trary percentage of the free flow travel speed) that make no reference
to what wsers may consider an economically optimal speed. Of course
these indicators can be used as inputs to generalised cost calculations
to derive economically optimal traffic levels. The use of such economi-
cally optimal traffic levels was surveyed as part of this study but most
respondents confirmed that physical indicators and link flow maximisa-
tion were the main features of congestion measurement used in their
experience. Furthermore, it seems that relatively few jurisdictions seem
to track or otherwise monitor the variability of traffic performance via
reliability indicators. The manner in which these indicators are actually
derived can be broken down into three broad approaches; those de-
rived from point-related measurements (vehicle count, flow), tem-
poral/speed indicators extrapolated or derived from the former (link
travel time and delay) or spatial indicators (density, queue length, con-
gested lane kilometres, etc). There is some evidence (see box), sup-
ported by the Working Group’s informal survey, that point-related
measurements of travel time (delay, speed, travel time and Level of
Service) dominate the measurement of congestion. There also seems
to be mixed views on the accuracy of these indicators, alone, to deliver
an accurate understanding of congestion on the roadway network.
Table 2.2 — Congestion Indicators

Description | Notes

1. Speed-based indicators

Indicator |

Average Traffic
Speed Peak Hour
traffic speed

Average speed of vehicle
trips for network

Does not adequately
capture congestion effects

Can serve as a benchmark

Average Traffic Average speeds of

Speed Peak Hour
traffic speed

vehicle trips during peak
hours.

for reliability measures
based on actual average or
median speeds

2. Temporal/Delay-based indicators

Annual Hours Of
Delay

Hours of extra travel time
due to congestion.

Annual Delay Per
Capita

Hours of extra travel time
divided by area
population.

Annual Delay Per
Road User

Hours of extra travel time
divided by the number of
peak period road users.

All delay-based indicators
depend on a baseline
value for calculating the
start of “delayed” travel
when this baseline is free-
tlow speed, the term
“delay” becomes
misleading since it is not at
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all clear that travellers on
the network would ever be
able to achieve delay-free
speeds at peak hours.

Average Commute
Travel Time

Average commute trip
time.

Estimated Travel
Time

Congested Time

Estimated travel time on
a roadway link (used in

conjunction with variable
message signs). Estimate
of how long congested
“rush hour” conditions
exist

Delay per road
kilometre

Difference between
reference travel time and
congested travel time per
network kilometre

Travel Time In
Congestion Index

Travel Time Index

Percentage of peak-
period vehicle or person
travel that occurs under
congested conditions.
The ratio of peak period
to free-flow travel times,
considering both
reoccurring and incident
delays (e.g., traffic
crashes).

Travel Time Rate

The ratio of peak period
to free-flow travel times,
considering only
reoccurring delays
(normal congestion
delays).

The use of the travel time
index and the travel time
rate also depend on the
identification of a baseline
value for signalling the
start of congested
conditions — when this
value is based on free flow
speeds, the same
reservation as noted for
other “delay”-type
indicators holds

3. Spatial indicators

Congested Lane
Miles/kms

The number of peak-
period lane miles/kms
that have congested
travel

Congested Road

Portion of roadway
miles/kms that are

Spatial indicators also
depend on threshold
values. These may be
based on the
median/average speeds
typically achieved or on

Miles/kms congested during peak free-flow speeds (see note
periods. above).
Network An index that accounts This is an indicator of the

Connectivity Index

for the number of nodes

potential for congestion to
arise, whether or not this
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and interchanges within a
roadway network

potential is realised
depends on a number of
other factors

4.

Service level/capacity indicator

Roadway Level Of
Service (LOS)

Roadway Saturation
Index

Intensity of congestion
delays on a particular
roadway or at an
intersection, rated from A
(uncongested) to F
(extremely congested).
Ration of observed flow
to design capacity of
roadway

These indicators have had
the favour of roadway
managers. They typically
reference the design
capacity of a roadway and
are typically implicitly used
to maximise throughput up
to the design capacity of
the roadway link in
question.

5. Reliability Indicato

rs

Buffer index

See planning time index
below

These indicators try to
capture how road users

Congestion
Variability Index

An index relating the
variability of travel
speeds on the network.

Planning time index

An index that accounts
for a time buffer that
allows an on-time arrival
for 95% of trips on a
network

typically make trip
decisions on congested
networks — they explicitly
take into account the
importance to many users
of making trips “on time”
rather than simply making
trips at a high rate of
speed.

Mean vs. variance
travel times

Measure of the standard
deviation of travel times
on a link or on the
network for a given
period

Distribution of travel
times: Percentile —
mean

Measure of the difference
between the 80th or 90th
percentile of the travel
time distribution and the

median or 50th percentile
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6. Economic cost/ efficiency indicators

Annual Congestion
Costs

Hours of extra travel time
(generated by travel
below reference speed)
multiplied by a travel
time value, plus the value
of additional fuel
consumption. This is a
monetised congestion
cost.

As noted above, the
selection of free-flow
speeds when trying to
account for “congestion
costs” is highly
problematic.

Current marginal
external congestion
costs

The additional external
costs (not borne by
users) of every additional
vehicle/use entering the
network.

Total dead weight
loss

The sum total of the
overall losses (costs-
benefits) incurred for a
given level of use/traffic

Average dead
weight loss per
vehicle/km

The dead weight loss
divided by the number of
vehicles/km giving rise to
that loss.

7. Other indicators

Congestion Burden

The exposure of a
population to congested
road conditions (accounts
for availability and use of
alternatives)

Total additional fuel

Consumption Per
Capita

Excess Fuel -
- consumption due to
Consumption ;
congestion.
Excess Fuel Additional fuel

consumption divided by
area population

Again, determining the
point of reference for
“additional” fuel
consumption can be
problematic if based on
free-flow speeds.

Among the multitude of available indicators, one can discern
three broad families of primary indicators and performance measure-
ments that could usefully transmit a more accurate picture of conges-
tion and its burden. These primary indicators of congestion could be
used to track both system performance as well as to derive the eco-
nomic impacts of congestion.
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These indicators relate to system performance in relation to: 1.
Travel time (and thus the average speeds experienced on the roadway
at peak hours). 2. Travel quality (and primarily to trip reliability and
predictability). 3. The exposure of urban peak-hour travellers to road-
way congestion (e.g. roadway users travelling on congested roads vs.
all urban travellers in peak hours ).

3. Answer the questions.

1. What kind of the approaches are used to measure congestion?

2. What is the operational approach?

3. What kind of the characteristics of the roadway are used in
the economic-based approach?

4. What are the observable features of roadway performance?

5. What are the general indicators to measure the congestion?

6. What is the extrapolation?

7. What are the three broad families of primary indicators and
performance measurements?

8. Why do we use primary indicators of congestion?

9. What are the travel-time indicators?

10. What are the travel-quality indicators?

4. Translate into Russian.

1. We can use inventories of transport.

2. There is high density of the Moscow's road.

3. We can watch free flow on the federal road on our country.
4. Congestion is one of the multitude roads problems.

5. Quality of the vehicle is important indicator.

5. Translate into English.

1. ins n3y4deHns 3aTOPOB UCMO/b3YHOTCS Pa3fiMyHbIE NOAXOAbI.

2. HabniopeHue — cambii 3eEKTUBHBIN CNOCO6 U3ydeHUs Ao-
POXHOW CUTyaLmMn.

3. CyLiecTByeT MHOXECTBO MOATBEPXKAEHHBIX AAHHbBIX O TOM, YTO
B KPYMHbIX ropoAax BblCOKasi NJIOTHOCTb TPAHCMOPTHOMO MOTOKa.

4. DKCTpanonsaumsa — 3To MeToA Hay4YHOro UCCrefoBaHNs, 3aKiio-
YaloLWmMics B pacnpocTpaHeHWU BbIBOAOB, MOSyYeHHbIX M3 Habnoae-
HMS.

5. MNpouEeHT TpaHCNOPTHbLIX CPEACTB Ha NMAHETEe C KaXkabIM roaoM
pacTér.
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Topic 2.3 Traffic Surveillance Techniques

1. New words and expressions to learn:

deploy — npumeHsITb

to stem — nponcxoanTb

consecutive — nocneaoBaTeNbHbIN

performance — Npon3BOANTENBHOCTb

point detection — ToueyHoe nccnegoBaHme

inductance loop — MHAYKUMOHHas NeTns

video image detection — BugeoHabnogeHune

microwave radar technology — cBEpXBbICOKOYACTOTHbIN paaap
cell phone tracking — otcnexusaHune no MobunsHOMy TenedoHy
satellite-tracking — cnyTHMKOBOE OTCNEXMBaHME

2. Read and translate the text:

Point detection involves placing surveillance equipment at a spe-
cific location and using the measures of traffic performance at that lo-
cation to estimate traffic performance over a segment of roadway. Point
detectors generally report data on vehicle volume and lane occupancy
(which when combined can be used to estimate vehicle speed), and
when deployed in a "dual loop" configuration can also directly measure
and report vehicle speed and vehicle classification (by length.) The pri-
mary limitation of point detectors is that they provide information about
the performance about a single location, and that location may not be
an accurate representation of the performance of the rest of the road-
way segment to which those data are associated. This problem be-
comes less of a concern, the more closely spaced the point detectors.
The main point detection methodologies are:

= Inductance loops are inexpensive to purchase, and are
generally considered a robust, well known, reliable technology. How-
ever, inductance loops require lane closures for installation and for
maintenance of the wire loop itself. In freeze/thaw climates, in pave-
ments in poor condition, and if installation is poorly done, the wire can
break, meaning that additional lane closures are required to replace the
failed loop. In addition, because loops are physically "cut" into the pave-
ment, they are not moveable, and thus must be replaced if lane lines
are moved as a result of new construction activities or other geometric
and operational changes.

= Video image detection technology was designed in part
to deal directly with the limitations in loop technology. Because cameras
are above ground, in many (but not all) instances, traffic lanes need

28



tKM@ yllpaBJleHl/le AUCTAHIIUOHHOTO 06yLleHl/l$-l W IIOBBIIIEHU A KBa.}ll/ICl)l/lKaLl,I/Il/l

AT

% £
Ziny |4 405

YrpaBJieHHe JOPOXKHBIM JIBI?)KEHHEM PU BO3SHUKHOBEHUHU 3aTOPOB:
y4eOHOe IT0COGHe N0 aHIJTUACKOMY SI3BIKY
(Managing traffic urban congestion)

| >

not be closed to place, repair, maintain, or adjust the data collection
devices. If lane lines are changed, detection zones in the camera image
can often be "redrawn" without physically moving the camera system,
thus allowing continued data collection without roadway closures or
other significant disruptions to the facility or data collection system.
However, video image detection techniques also have limitations. Most
of these problems stem from the fact that video systems can only meas-
ure "what they see." Thus video systems tend to work poorly in low-
visibility weather conditions (e.g., heavy snow and thick fog.) and at
night. Thus, they are often not recommended for implementation in
climates where these conditions occur frequently. Finally, cameras fre-
quently require more routine maintenance than loop detectors, as dirt
and water can reduce image clarity, thus degrading system perfor-
mance.

= Microwave radar technology was developed, in part, in
response to the limitations in loop and video technology. In particular,
Microwave radar detection is not impacted by weather or low light con-
ditions. Microwave radar does, however, have other minor limitations
that generally result in slightly less accurate volume count information
than obtained with loops and/or video detection. Like video detection,
microwave radar can work from sensor positions either above the traffic
lanes, or from beside the roadway. And also like video, the "above"
locations provide more accurate data (less chance of occlusion) than
the "side-fired" positions. Unfortunately, the "side fired" positions are
usually less expensive to install, maintain, and repair because they do
not require working within the constraints of moving traffic.

Vehicle-based detection provides a good source of infor-
mation on travel times and speeds. However, one significant drawback
to probe vehicle-based performance monitoring it does not provide in-
formation about the level of roadway use (vehicle volume.) It only pro-
vides information about the speeds and travel times being experienced.
Thus, if probe vehicles are the primary source of performance infor-
mation used, some supplemental data collection will be needed to sup-
ply the performance measures related to the level of use freeways are
experiencing.

=  Probe Vehicles are typically instrumented vehicles that are
driven at regular intervals down specific roadway segments. Data re-
garding travel speed is either automatically or manually recorded and
is linked to location data at set mileposts. Several vehicle runs on dif-
ferent days are necessary to build a representative view of travel
speeds.
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. -Beacon-based probe vehicle data collection is most
commonly associated with electronic toll data collection systems. In
these systems, a device (beacon) interrogates electronic vehicle tags
as vehicles pass that reader location. The result is a data record that
indicates when individual tag-equipped vehicles pass particular points
on the roadway. By matching the time and location data associated with
each vehicle as it passes from one beacon location to the next, it is
possible to determine the travel time for that vehicle between two con-
secutive beacon locations. Travel times collected in this manner are
more accurate than those estimated from point detectors, but they do
not provide information about the geographic distribution of delays
within the road segment being monitored.

= Cell phone tracking techniques take advantage of the fact
that it is possible to determine the approximate location of all cellular
phones. By tracking the movement of cell phones it is possible to de-
termine the speed of the cell phone. By restricting the analysis to those
phones located on roadways, cell phone tracking provides a means to
measure vehicle speeds on those roads. The advantage of this tech-
nique is that the number of cell phone equipped vehicles is quite high,
and increasing. This means that (potentially) entire roadway systems
can be monitored without the need to install costly "roadway monitoring
infrastructure. Research is currently underway in order to examine how
cell phones can be used for roadway performance monitoring without
compromising privacy concerns.

=  Satellite-tracking technology (GPS/ Galileo) devices re-
port current location, heading, and speed information with a high de-
gree of accuracy. When placed in vehicles and combined with electronic
map information, satellite-tracking devices are the primary component
of excellent vehicle location systems. Storage and analysis of the satel-
lite-tracking location data allow for very accurate roadway performance
measurement. The difficulty with satellite-tracking data is that the latter
is stored on-board the vehicle itself. It is therefore necessary to provide
some communication mechanism to/from satellite-tracking-equipped
vehicles in order to obtain the relevant data.

3. Answer the questions.

1. What does point detection involve?

2. What does point detection generally do?

3. What are the main point detection methodologies?

4. What disadvantages does inductance loop have?

5. What was video image detection technology created for?
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6. What was made in response to the limitations in loop and video
technologies?

7. What kind of information does vehicle based detection pro-
vide?

8. Where can we put microwave radar technology?

9. What kind of technologies does vehicle-based detection in-
clude?

10. What advantages do the cell phone tracking have?

4. Translate into Russian.

1. John deployed his architecture skills to create a fabulous
house for his family.

2. The performance of electric cars has improved.

3. The aerial system of an induction loop installation can consist
of one or more loops of a conductive element.

4. Microwave radar technology can be introduced as a remote
sensor or remote object detection system.

5. Cell phone tracking system detects even the smallest cell
phones.

UNIT Summary

=  Measuring congestion is a necessary step in order to deliver
better congestion outcomes. Good indicators can be based on a wide
network of roadway sensors yet simple indicators based on less elabo-
rate monitoring can adequately guide policy.

=  Free-flow speeds should not be used as a direct benchmark
for system performance.

= It is important to track indicators that are of relevance to
road users (predictability of travel times and system reliability) as well
as those that are of relevance to road systems operators (e.g. speed
and flow).

»  Sets of indicators should be used to communicate both the
extent and relative scale and evolution of congestion

= A basic set of congestion indicators should communicate for
the entire network or for specific network links: a measure of travel
time, a measure of reliability/travel time predictability and, if possible,
some measure of traveler exposure to congestion.
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1. Translate into Russian.

1. They are not always able to deploy this skill.

2. They were able to deploy facts and figures to sharpen the
journalism, challenging those politicians who spoke in pre-fabricated
slabs of argument.

3. You can deploy power in a wide range of ways.

4. The aim is to deploy control mechanisms and procedures,
which meet international standards.

5. Many of the universities' problems stem from rapid expansion.

6. Many of the difficulties stem from continually falling prices.

7. Her success stems from hard work.

8. He is a wise and kind man, and comes of a good stem.

9. These sessions will continue for four consecutive Thursday
evenings.

10. “Straight” is a combination of cards in consecutive order, re-
gardless of suit.

11. Their performance was first rate, and they did the job com-
pletely.

12. Webmaster Tools: Improve your site's performance in Goog-
le's organic search results.

13. You can use this information to fine-tune your campaigns and
settings for better performance.

14. Now we can compare this to cutting-edge human perfor-
mance.

15. Several methods of point detection require laborious installa-
tion.

16. Point detection can be realized by using devices like video
image detection, inductance loop, microwave radar technology etc.

17. We can get information about vehicle volume, lane occu-
pancy, vehicle speed and even vehicle classification by using point de-
tection.

18. Inductance loop requires laborious maintenance.

19. For installation of the inductance loop workers need to re-
move pavement.

20. An inductance loop is an electromagnetic communication or
detection system which uses a moving magnet to induce an electric
current in a nearby wire.

21. An inductance loop creates inductance — the ability to store
energy in a magnetic field.

22. Performance of video image detection depends on weather
conditions.
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23. Video image detection doesn't require laborious installation.

24. Video image detection has the ability to provide data on type
of vehicle, its registration number, speed ect.

25. Video image detection has been installed on almost every
road in our city.

26. I got a fine, because video image detection caught my car’s
registration number.

27. Microwave radar technology is extensively used to image the
terrain, ocean and space.

28. Microwave radar system has risen to the top of the process
level instrumentation chain for level measurement needs.

29. Microwave radar technology can be a non-contact or a con-
tacting method of level measurement.

30. When you have a difficult level measurement requirement in
a challenging environment microwave radar technology is often the
best solution.

31. Cell phone tracking is the ascertaining of the position or lo-
cation of a mobile phone, whether stationary or moving.

32. There are special phone apps for tracking someone’s cell
phone.

33. With the satellite tracking app, you can determine when the
space station or other satellites are visible from Earth.

34. Cellsence Plus is the most effective cell phone tracking sys-
tem.

35. Tom Doyle has released a free satellite tracking app.

36. A satellite vehicle tracking software system is the ultimate
solution for managing your company vehicles or assets wherever they

go.

2. Translate into English.

1. [nd pelieHns 3Ton 3agaum HeobXxoanMO NPUMEHUTb HOBEN-
LUMe TEXHONOrnM.

2.  xeiiMC NpMMEHMN CBOW HaBbIKW BbIXXMBaHWSI B AMKOMN Npu-
poae, Ans Toro 4Tobbl BEIBECTU CBOKO rpynny U3 neca.

3. TlpuMeHeHMe HOBOro HaBUraLMOHHOIo 060pyAOBaHNS MO3-
BONSIET NosnyyaTtb 60nee ToYHble faHHbIE O 3arpy>KEHHOCTU AOPOru.

4. Y710 Bbl NpMMeHsieTe B NOAOOHbIX Cly4Yasnx?

5. Kakoe naTuHckoe CnoBo MpoOMCXOAMUT OT MPeYecKoro C/ioBa,
O3HayatoLLero Kkpyr?

6. O6blyHas npoBepka BO30OHOBNSETCS, €CM MPUHMMaETCs
NsaTb NOCNEA0BATENbHbIX NMapTUN.
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7.  YKaxuTe MakcMManbHOe YniCo nocneayrowmx ab3aues ans
BK/IIOYEHMS B JOKYMEHT aBTopedepaTa nocsie KaXaoro 3arosioBka.

8. Yem BbiWwe Npon3BoAMTESNILHOCTL TPYAA, TEM BbILe CrIPOC Ha
Hero.

9. Tpon3BOAMTENBHOCTb MHAYKLMOHHONM NET/IM 3aBUCUT OT Ka-
yecTBa MaTepuasa U3 KOTOpOro OHa caernaHa.

10. CnycTte HeckoNbKO MpPOBEAEHHbLIX OMbITOB, YAAanoChb BbisIC-
HWUTb, KaK MOBbICUTb MPON3BOAUTENBHOCTL AAHHOMO MEXaHW3Ma.

11. Ecnm 310 nporpaMMHoe obecrneyeHne He yay4lmT Npon3Bo-
ANTENBbHOCTb BallEN CUCTEMBI, 3HAUYWUT, 3TO HEBO3MOXHO.

12. Toue4yHoe wuccnefoBaHue MO3BOMSET MNoOMyyaTb WHbOpMa-
umio 06 onpeaeneHHoOM yyacTke TEppUTOpUn.

13. Yawe Bcero npnbopbl TOYEYHOr0 MCCNeaoBaHMsa pacnona-
raroTcs cboky OT WW Hag LOPOroMn.

14. HekoTopble NpnMbopbl TOYEYHOrO UCCeaA0BaHUs MOryT pac-
nonaratbCs NpsIMO NoA acdanbToM.

15. bnarogapsi TOYEYHOMY MCCNeaoBaHUIO B HEKOTOPbIX CIy-
yasix BO3MOXHO Aaxe onpeaenuTb knaccudukaumio TC.

16. Toue4yHoe uccnegosaHMe NO3BOSSET aHaNU3MpoBaTh 3arpy-
YKEHHOCTb YYaCTKOB Tpacchl.

17. Mpou3BOANTENbHOCTL MHAYKLMOHHOW NETAN 3aBUCUT OT Ka-
yecTBa MaTepuasa U3 KOTOpOro OHa caernaHa.

18. TMpuHUMN AeACTBUS MHOYKUMOHHOW METIM — W3MEHEHUe
WHAYKTMBHOCTU KOJSIbLIEBOW MET/N.

19. WHAyKUMOHHas NeTns — 3TO NPOCTON NpuéMonepeaaTymK C
aHTEHHOW M3 NPOBOAA B BMAE KOMbLa.

20. OAHO M3 NPUMEHEHWIA UHAYKLUMOHHOM NEeTNM — obHapyxe-
HWe MeTanIMyecknx 06bLeKToB.

21. VIHAYKLMOHHYIO METAID UCNOAb3YIOT ANs 0bHapyXeHus aB-
TOMOBMNEN Ha aoporax.

22. BwupeoHabniogeHne no3sonsieT NoAyYnTb KapTUHY NMPOUCXO-
AdLero Ha onpeaeneHHoM yyacTke Joporu.

23. BuaeoHabniogeHue TpebyeT AOpOrol YCTaHOBKM.

24. Ha popore 6bi10 YCTAHOBNEHO KPYr/OCYTOYHOE BMAEOHA-
6noaeHue.

25. C nomoubto BMaeoHabnoaeHns 6ol obHapyxeH HapyLlm-
Tefb CKOPOCTHOrO pexuma.

26. BupeoHabniogeHne MOXET MCNOSb30BAaTbCA HE TOMbKO Ha
Aoporax, HO M Ha pasnn4HbIX NPeanpUaTUsX.

27. Tlonb3oBaTenu oTAaT NpPeanoYTeHUe CBEPXBbICOKOYACTOT-
HOMY pajapy NOTOMYy YTO €ro MOXXHO NPUMEHSITb B Pa3HbIX LENsiX.
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28. C nNoMoLLbIO CBEPXBbLICOKOYACTOTHOMO pagapa MOXHO Nosy-
YUTb JaHHbIE MPAKTMYECKK B NtOBbIX YCNOBUSX.

29. Pabouast yacToTa pas/MuYHbIX BbICOKOYACTOTHLIX pajapoB
konebnetcs ot 1 03,5 'ry 1 oT 6 oo 26 Iru.

30. Bbl MOXeTe y3HaTb 60nblle 06 CBEPXBbICOKOYACTOTHOM pa-
[ape B HOBOW KHure JlopeH SHAaptoc.

31. OtcnexuBaHue nNo MobubHOMY TenedoHy AOCTaTOYHO Mo-
NynsapHas TEXHOJIOMUS.

32. C noMoLplo OTCNEXUBaAHUS MO MOBWUIbHOMY TenedoHy
MOXHO MOMY4YUTb MHADOPMALIMIO NPAKTUYECKM O Nto6OM MalMHe.

33. lporpamMmbl Ans OTCAEXMBAHMS MOBWUIIbHBLIX TenedoHoB
HaxoasaTcs B cBOGOAHOM AOCTYMe.

34. C noMoLblo OTCNEXUBaAHWS MO MOOBUIbLHOMY TenedoHy
MOXKHO onpeaenuTb MecToHaxoxaeHne TC 1 ero ckopocTb.

35. C NOMOLLbIO CNYTHUKOBOMO OTCAEXMBAHUS MOXHO HalTK aB-
TOMO6W/b NPAKTUYECKUN B N060I TOUKE MNTAHETHI,

36. CnyTHMKOBOE OTCMEXMBaHME — 3TO AOPOrocTosLas TEXHO-
norus.

37. C nOMOLLbIO CMYTHUKOBOMO OTCNEXMBAHUS aBTOTPAHCMNOPT-
Hble NpeanpuATUS Y3HatoT O MecToHaxoxaeHun ux TC n rpy3os.

38. lpuMeHsIs CUCTEMbI CMYTHUKOBOIO OTCNEXMBAHUS MOXHO
KOHTPONMPOBATb NEPEBO3KM Kak BHYTPWM ropoAa W pernoHa, Tak U
BHYTPUY CTPaHbl U 3a ee npeaenamu.

39. loroaHble yCNoBUS HE BAMSIOT Ha NMPON3BOANTENbHOCTb CU-
CTEMbI CMYTHWKOBOIO OTC/IEXMBAHWMS.

40. MocnepoBaTenbHO NPOHYMEpYWTe CTPaHMULbI.
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UNIT 3. CONGESTION MANAGEMENT STRATEGIC
PRINCIPLES

Topic 3.1 Strategic Planning, Strategies and Congestion
Management Policy

1. New words and expressions to learn:
to sought — cTpemnTbCS

inhabitants — »xwuTenu

to eradicate — nckopeHsiTb, MMKBUANPOBATb
well-meaning — 6naroHaMepeHHbIi
intractable — Hepa3pelummas

vibrant city — auHamMnuHbIN ropoa
authorities — Bnactu

determination — pewmmocTb

holistic — KOMNEKCHbIN, LENOCTHBIN

struggle — 6opbba

mitigation actions — AeNCTBMSA MO CHUXEHUIO
to deploy — pasBepTbiBaTbh, MPUMEHSTb

to implementate — peanu3oBbiBaThb
policymakers — AMpeKTUBHbIE OpraHbl

2. Read and translate the text:

If society is at all interested in better managing congestion —and
any reader of the daily news in most of the world’s cities would confirm
that it is — it is because many urban inhabitants are affected in some
manner or the other by what seems like an intractable problem. And
while congestion has historically gone hand-in-hand with the growth
and maturity of otherwise dynamic urban areas, citizens certainly feel
that much more can and should be done to reduce these impacts. In-
deed, much has to be done and transport authorities from around the
world have shown great creativity and displayed determination and en-
ergy in seeking to minimise the adverse impacts of congestion ... un-
fortunately with few durable successes.

The limited successes and past failures in the struggle to contain
congestion have been in part due to the framework in which congestion
management policies have been deployed.

Many have sought to eradicate congestion, a well-meaning but
nearly unrealisable goal, at least in growing and economically vibrant
cities. Others have sought to treat congestion “on the roadway” and
have been frustrated when changes in travel patterns and demand —
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including those brought about by new infrastructure itself —have
thwarted their plans. And in many cases, congestion management pol-
icies have been deployed in a relatively limited framework that has
sought to treat the most immediate aspects rather than adopting a
more holistic and strategic vision of the congestion management pro-
cess.

While there are many possible measures that can be deployed to
“treat” congestion, there is no single perfect solution. Congestion miti-
gation actions are part of the broad and complex land use and urban
planning and general transport master planning process unique to each
urban region. Furthermore, roadway congestion impacts not only road
users but all urban inhabitants. The success of the implementation of
actions targeting congestion depends on many factors such as place,
date, the economic and demographic situation and of course on the
type of congestion.

The challenge, therefore for policymakers is developing the ap-
propriate strategic vision of the congestion management process in or-
der to guide the selection of specific and necessarily varied congestion
management measures for their city..

3. Answer the questions.

1. Why is the society interested in improving congestion man-
agement?

2. What were the authorities trying to do in order to reduce con-
gestions?

3. What were target frameworks to which congestion manage-
ment policy has been concluded in?

4. What were these frameworks to be targeted on?

5. Do congestion impact on someone else other than the drivers?
On who else they are affect?

6. What factors determine the success in the implementation of
measures aimed at congestion?

7. What is being developed for policymakers?

4. Translate into Russian.

1. The inhabitants are very unhappy with effects of congestions.
2. Holistic measures have been taken.

3. Transportation authorities are trying to get rid of congestions.
4. This problem is intractable.

5. This struggle has been going on for many years.

37



tKM¢ yllpaBJleHMe AUCTAHIIUOHHOTO 06yLleHl/l$-l U MMOBBIIIEHU A KBaJll/l(:l)l/lKaLL[/Il/l

. YrpaBJieHHe JOPOXKHBIM JIBI?)KEHHEM PU BO3SHUKHOBEHUHU 3aTOPOB:
y4eOHOe IT0COGHe N0 aHIJTUACKOMY SI3BIKY
(Managing traffic urban congestion)

Topic 3.2 Strategic Framework for Congestion Manage-
ment

1. New words and expressions to learn:
congestion — 3aTop

cordon pricing — LeHoBas NoONUTMKa

to underpinning — nogaep>xvBaTb, NOAKPENASTb
assumption — gonyLieHue

approach — noaxon

in its turn — B CcBOIO O4Yepeab

impact — BnsiHMe, BO3ENCTBHE

environment — cpeaa

decision — peLieHue

heterogeneity — HeogHOpoaHOCTb

purpose — uenb

freight transport — rpy3oBoii TpaHcnopT
framework — paMKu, CTpyKTypa, KapKac, apxXMTeKTypa
condition — ycnosue, 06CcTOSTENLCTBO
disbursement — BbinnaThl

appropriate — npucBavBaTh (rnar.), COOTBETCTBYOWMI(NpUII.)
activity patterns — wabnoHbl AeNCTBUIA

to encompass — oxBaTblBaTb, 3ako4aTh B cebe
equation — ypaBHeHue

complication -ycnoxHeHue

2. Read and translate the text:

Looking across a many of countries and/or regions there is a wide
range of conceptual frameworks and operational underpinnings for con-
gestion management policies.

For instance:

e The United States Federal Highway Administration condi-
tions the disbursement of federal funds for congestion-relief infrastruc-
ture projects on the premises that all other options have been ad-
dressed (traffic management, demand management, etc).

e Japan has a strong belief that in the context of the greater
Tokyo region, infrastructure expansion (or more precisely, the comple-
tion of road networks) is the first option for managing congestion (fol-
lowed and/or accompanied by demand management).

e London (U.K.) believes that cordon pricing has delivered a
market-based approach, in which roadway users can rationally act on
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their travel decisions in response to a price that reflects an approxima-
tion of the congestion burden they might impose.

Each of these approaches is based on a national framework, the
local and regional context and a set of assumptions. All of these factors,
in turn, have an impact on the mix and staging of appropriate conges-
tion management measures.

Addressing the “micro” level drivers of congestion generally en-
tails more traditional transport and roadway operational responses
whereas addressing the “macro” drivers of congestion involves much
broader instruments since the latter encompass a broad range of fac-
tors such as:

e Land use
Activity patterns
Time patterns
Culture of mobility behaviour
Economic development
Motorisation
Fuel price

The individual traveller with his/her experience, habits and be-
haviour is the centre of the congestion equation. Mitigating congestion
means not only bringing about changes in transport and its environ-
ment, but also influencing the potential traveller/driver and his/her de-
cision if, how and when to travel. Further complicating the equation is
the fact that there exists a great heterogeneity of travellers and travel
purposes, including freight transport, which may not be equally respon-
sive to specific congestion management policies.

3. Answer the questions.

1) What kind of strategic framework for congestion manage-
ment is used in the USA?

2) What kind of strategic framework for congestion manage-
ment is used in Japan?

3) What kind of strategic framework for congestion manage-
ment is used in London?

4) What is the basis of the approaches?

5) What kind of factors does “macro” level encompass?

6) What is the centre of the congestion equation?

7) What does mitigating congestion mean?

8) What is the reason of further complicating the equation?

9) What leads to the elimination addressing the “micro” level
drivers?
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10) What operational underpinnings did you like?

4. Translate into Russian.

1. Subject of congestion is one of the most important in transport
area.

2. Harmful emissions have destructive impact on atmosphere.

3. Fright transport provides economical union of country.

4, Cordon pricing has impact on customers.

5. They established a committee to supervise the disbursement
of aid.

5. Translate into English.

1. HeoaHOpPOAHOCTb AENCTBUIA BOAUTENEN YCNOXHSIET NpoLecc
aHanvsa TPaHCMOPTHOM CUTyaLum

2. Llenb TpaHCnopTHOM OTpac/n — I0CTaBKa rpy3a OT MpPou3BO-
avTens K notpebutento

3. Ons ycnewHoro ycrpaHeHus npobneMbl HYy)XHO paccMaTpu-
BaTb pa3Hble NOAXOAb

4. Mpn onNnTUMMU3aLMM NEPEBO3KM HEOOXOAMMO Yy4uuTbIBaTb pas-
NMYHble 06CTOATENbCTBA

5. TpyAHO NepeoueHuTb BO3AEMCTBUE HAYUYHOrO TEXHUYECKOrOo
nporpecca Ha TPaHCMOPTHYIO MHGPACTPYKTYpY

Topic 3.3 Strategic Planning and Congestion Manage-
ment

1. New words and expressions to learn:
coherent — nocnenoBaTeNbHbIN, CBSA3HbIN
disbursement — BbinnaThbl, pacxoapl

congestion management — ynpasneHue 3aTopamu
to obviate — ycTpaHaTb, nsberatb

to align — BblpaBHMBATb, PaBHATLCS

2. Read and translate the text:

Developing and implementing congestion management ap-
proaches that address both the “micro” and “macro” drivers of conges-
tion requires a broad and holistic approach. Measures that only limit
themselves to what is taking place on the road (e.g. by focusing on
project-by-project piecemeal decision-making) will likely not deliver du-
rable relief from congestion — if they provide any relief at all.

Some public authorities have recognised this need for such an
approach and have focused on40developing a strategic planning
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framework for congestion management that seeks to address the prob-
lem at its multiple sources.

This approach is one that is often found within national and re-
gional land-use planning applications (such as that of France). Figure
3.1 illustrates the hierarchy of transport policy objectives as defined in
the Australian approach. The strength of this approach is that policies
applying this concept can deliver traceable and coherent strategies at
the local, regional and national levels. Furthermore, when this type of
strategic framework is linked to conditional funding of specific projects,
this approach can ensure the delivery of specific desired outcomes.
Such is the case with the United State’s conditional disbursement of gas
tax revenue for strategic plan-compliant projects under the Intermodal
Surface Transportation Efficiency Act of 1991 and its subsequent itera-
tions.

Whole of government objectives

i

Transport system objectives
and policy objectives

Community Excpectations

Network objectives

Corridor objectives

Project objectives

1

Figure 3.1 — Hierarchy of transport policy objectives as defined in the
Australian approach

Under this or other similar frameworks of strategic transport pol-
icy setting, policy linkages between different levels of transport plan-
ning can be made explicit. For instance, Germany uses a framework for
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planning its congestion management responses that enables policy-
makers to link on road projects to broader areas of policy intervention
such as mobility management and land-use planning as illustrated in
figure 3.2

This framework allows policy-makers and roadway operators to
understand the linkages between the broadest level of measures (Ur-
ban development and Land Use Planning) and the most specific (on
road Congestion Management). A greater application of the linkages
between Urban development and Land Use Planning, because they ad-
dress many of the underlying drivers of congestion, may obviate to
some extent the need for the widespread application of road Conges-
tion Management. This approach also allows transport policy-makers to
see where specific congestion management strategies align themselves
with longer-term infrastructure development policies falling equally
across all axes and with the short-term traffic management policies fall-
ing under the rubric of demand oriented “soft” (e.g. non-infrastructure)
policies.

Integrated transport development planning

Congestion management demand oriented

Traffic management
‘soft’ measures

Mobility management

Transport planing

supply oriented

Figure 3.2 — German Classification Framework for Congestion Mitiga-
tion Measures
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These and other such holistic approaches to defining the frame-
work for congestion management policies are useful because they allow
policymakers to ensure that they cover the full spectrum of congestion
causes and address specific congestion contributing factors in their re-
sponses.

Developing a strategic framework for assessing congestion man-
agement policies and developing a strategy of action, however, are two
different activities. In the latter case, policymakers are seeking guid-
ance on how, and not necessarily at what level to act. What then, can
be said about the strategic principles that can guide policy-makers in
how to best manage congestion?

3. Answer the questions.

1) What does developing and implementing congestion man-
agement require?

2) What is the advantage of Australian approach?

3) What kind of framework does Germany use?

4) What does this framework allow?

5) Why are these holistic approaches useful?

6) What have public authorities done?

7) What can policies applying Australian approach deliver?

8) What is the broadest level of measures?

9) What is the most specific level of measures?

4. Translate into Russian.

1. Congestion management is a broad, regional level planning
tool designed to help manage congestion by identifying congested cor-
ridors and recommending multimodal strategies for congestion mitiga-
tion.

2. The goal of the congestion management is to provide infor-
mation that helps transportation planners, professionals and others to
understand the overall congestion climate in individual corridors and
the region

3. With help of congestion management we can predict where
congestion may occur over a lengthy period of time.

4, Congestion management provides a structured framework
for evaluating travel demand reduction and operational management
strategies

5. Data and information from the congestion management sys-
tem benefits the transportation planning process by helping the region
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focus limited federal transportation dollars where they can have the
greatest impact.

5. Translate into English.

1. YnpaBneHue 3atopaMn NoMoraeT CNporHoO3npoBaTb BO3MOX-
Hble 3aTOpbl HAa Pa3/IMYHbIX Y4acTKax AOpOru.

2. YnpaBneHneM 3aTopaMy 3aHMMAETC OTAENbHbIM AenapTa-
MEHT.

3. Kaxablii rog paspabaTbiBaloTCs HOBbIE METOAbI, MOMOratoLme
COBepLUeHCTBOBaTb METOAbI YNpaBieHne 3aTopamu.

4. YnpasneHue 3aTopaMn — MHHOBALMOHHAs MeToaMKa, noMora-
olasa opraHM30BaTb ABMXKEHME Ha AOporax.

5. MHTennekTyanbHble TPaHCMOPTHbIE CUCTEMbI — KOMMIEKCHAs
cneumanbHOCTb, BKOYatowas B cebs usyyeHwe ynpasieHus 3aTo-
pamu.

Topic 3.4 Strategic Principles for Congestion Manage-
ment Policy

1. New words and expressions to learn:
interlinkage — B3anMoCTBA3b

traffic signals — ykasaTenu gopoXXHOro ABMXXeHMs!
urban road — ropoackas gopora

scarcity — orpaHM4eHHOCTb, HEAOCTaTOYHOCTb
saturation level — ypoBeHb HacblLLEeHNs

2. Read and translate the text:

Early we detailed the interplay between the availability of new or
newly freed-up road capacity and traffic levels. This positive feedback
loop, strongest in congested urban areas, is essential in framing the
strategic approach for congestion management. The relationship is
complex but one should retain that, rather than the impact that policies
might have on existing levels of demand, what matters most for con-
gestion management efforts is the impact that policies will have on fu-
ture levels of demand — especially those that evolve after the imple-
mentation of congestion management measures. If the latter — e.g. the
demand for transport capacity after intervention — represents no real
improvement over the existing situation from an operational and/or
user perspective (the roads are as congested as before but with more
vehicles travelling potentially longer distances), what can be said about
the purported benefits of the congestion management policies?
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Three types of strategies appear to be useful to address the over-
all demand for road space and have been embodied in the following
congestion management principles:

e  (Coordinate land use and transport planning. This principle
relates to the speed with which new capacity is utilised — and the impact
that policies might have on the nature and scope of future demand for
road travel.

o Deliver reliable transport system performance. This principle
addresses how transport authorities can deliver improvements in road
travel performance even when it may be difficult to put in place
measures that deliver large travel time savings.

e Pro-actively manage demand for road capacity. This princi-
ple relates to the necessity to manage capacity such that transport sys-
tem performance is not negatively impacted.

Principle 1: Ensure that Land Use Planning, and the Community
Objectives it Embodies, is Coordinated with Congestion Management
Policies. It has been said that the most certain way to cut congestion is
through economic depression. This is because one way to avoid crowd-
ing on the roads is to avoid crowding in cities — areas that are losing
their population due to unfavourable economic conditions are sure to
have less crowded roads. Yet this is anathema to urban regions whose
very success is linked to their economic, cultural and human dynamism
— and rightly so. Are there not tools and strategies at the disposal of
governments to more proactively and beneficially manage the scope
and nature of urban travel demand?

Many governments believe so and at the heart of these examples
is a strong interlinkage between spatial policies and transport policies.
These two fields are intimately linked in reality — land uses give rise to
trip generation and the interplay between spatially distant origins and
destinations gives rise to regional trip patterns. However, in practice,
many regions (with many important exemptions) fail to co-ordinate long
term land-use and transport planning.

In this context, it is essential that policies seeking to provide
long-term congestion relief in urban areas be approached as a coordi-
nated and multi-level, multi-actor process.

Experience from a number of countries and regions, however,
has shown that well-thought out land-use policies that explicitly make
a link between community expectations relating to the long-term de-
velopment of the city and transport outcomes, can have a positive im-
pact on a number of outcomes — including traffic and congestion man-
agement. And on the other hand: policies that do not confront such
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community expectations with the impacts on congestion will not lead to
durable results (though they will sometimes yield short term suc-
cesses). As noted elsewhere, while congestion arises on the roads, its
solution will necessarily involve actors who have responsibilities in other
domains.

The first strategic principle for effective congestion management
policies is that urban regions must explicitly link land use policies, and
the community expectations that these embodly, to congestion man-
agement policies.

Principle 2: Deliver Predictable Travel Times. Earlier portions of
this report have highlighted the importance of reliability in road
transport performance. Congestion impacts both average travel speeds
and travel reliability — and there is some evidence that the latter may
be more important than the former in that people plan for congested
travel but are frustrated by unreliable travel.

This suggests a third general strategic principle subordinate to
the ones outlined above: The second strategic principle for effective
congestion management policies is to target travel time variability and
the most extreme congestion incidents first when prioritizing congestion
management measures since unreliable and extremely variable travel
times impose the greatest "misery” on roadway users.

An increase in the reliability and predictability of travel times can
rapidly relieve this “misery”. Typical measures include planning and co-
ordination of road works, speedy response to defective traffic signals
and to blockages caused by accidents.

Principle 3: Highly trafficked Urban Roadways must be man-
aged to Preserve Adequate System Performance. At present access to
urban roads is generally unconstrained by everything but congestion
itself. Indeed, congestion by queuing is a powerful rationing mechanism
but one that few would agree is efficient.

How might signals of relative road space scarcity in high traffic
urban environments, other than low travel speeds and unreliable traffic
conditions, be incorporated into the travel-making calculus? The first
step would be to recognize that only a very few types of policies can
explicitly provide such a signal.

The universe of potential congestion management strategies is
vast but most strategies fall into one of two categories — those that
either provide new capacity or directly/indirectly free up existing capac-
ity and those that signal scarcity by capping, limiting or otherwise man-
aging traffic levels on the new or recently freed-up capacity.
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However one cannot expect that newly added or freed up capac-
ity will not eventually fill up to saturation levels in dynamic urban areas
unless the usage of the added capacity is managed in some manner:
The third strategic principle for effective congestion management poli-
cies is that, in light of induced and/or suppressed demand, capacity-
producing measures should always be accompanied by measures that
manage traffic levels on highly trafficked urban roads in order to lock
in the benefits derived from new capacity.

Generally speaking, there are only three broad sets of such “sig-
nal-setting” policies that have the immediate potential to temper the
phenomenon of induced traffic. All three work by controlling the amount
of travel that can take place on the newly available capacity. These are:

e Managing the physical access to the roadway through ac-
cess policies.

e  Affecting the ability of potential road users to travel by car
to their final destination through comprehensive and consistent parking
policies applied to high trip density locations.

e Managing the level of traffic seeking to use the available
road capacity at different times of the day (e.g. through pricing policies
that moderate the use of, or access to, road networks or parts of the

city).

3. Answer the questions.

1) What congestion management principles do you know?

2) What does the principle of coordinating land use and
transport planning mean?

3) Why is the most certain way to cut congestion through eco-
nomic depression?

4) How can spatial policies and transport policies interlink?

5) What has experience from a number of countries and re-
gions shown?

4. Translate into Russian.

1) Traffic signals, also known as traffic lights, traffic lamps, sig-
nal lights and stop lights are signalling devices positioned at road inter-
sections, pedestrian crossings and other locations to control competing
flows of traffic.

2) This is where we see a strong interlinkage between unsus-
tainable patterns of production and consumption and economic inter-
ests.
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3) Urban road tunnels may be used to divert traffic from center
cities or to ease this traffic in the center.

4) Scarcity of food forced the herds to move.

5) Itis generally accepted that, in most locations, road capacity
will not be increased sufficiently to provide for unrestrained growth in
car use.

Topic 3.5 No Managing Congestion without Managing
Demand

1. New words and expressions to learn:

entity — opraHmnsauus

eloguent — KpacHOpeuMBbIiA, Bblpa3UTENbHbII
witness — cBuaeTenb, CBUAETENLCTBO

flow — noTok

to devote — yaenaTtb, noceswatb

constraint — CKOBaHHOCTb, OrpaHUYeHne, NPUHYXaeHne
to impede — npensaTcTBOBaTL, 3aTPYAHATb, MeWaTb
to flatten — BbipaBHMBaTB, CrnaxueBatb

to exceed — npeBbiwaTb

to occur — nponcxoanTb, UMETb MecTo

unrestrained — 6e3yaep>xHbIi, Hecaep)KaHHbIN
mitigation — cMsiryeHWe, yMeHbLUeHWe (MOCNeacTBUIA)
to implement — ocywecTBnsATbL

overwhelmed — nepenofiHeHHbIN

2. Read and translate the text:

A fundamental issue related to the principles enumerated above
relates to the management of what has previously been an unmanaged
entity — demand for roads.

It is not quite fair to say that demand for roads has not been
managed in the past — it has — but most often by the queuing triggered
by congestion itself. The cumulative energy deployed to address con-
gestion is an eloquent witness to the general dissatisfaction with that
type of demand “management”. Also, saying that demand for roads has
often not been managed is not the same as saying that roads have not
been managed — they have — but the management of roads in many
urban areas has not led satisfactory performance at peak hours.

Road infrastructure has traditionally been developed, operated
and maintained by government transport or roads administrations. De-
spite a number of important roads projects undertaken with private

sector involvement in some countries, the traditional
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government roads administration role has generally been maintained.
Once road infrastructure has been built, road administrations generally
have limited involvement in road network management and in most
instances focus on improving flows on the network. For example, ad-
ministrations typically devote considerable resources to:

e  Monitoring roadway and intersection performance, where
necessary improving local infrastructure and increasing intersection ca-
pacity (through measures such as traffic signal coordination, turning
lanes etc.

e  Removing constraints that are impeding traffic flows in con-
gested periods (e.g. restricting on-street parking) etc.

e  Attempting to maximize the capacity of the infrastructure to
meet traffic demand.

By comparison with managers of infrastructure other than roads,
road administrations generally have much less of a role — if they are
assigned any role at all — in relation to managing overall demand for
use of their infrastructure systems. In fact, there may be little consid-
eration given to whether overall demand for use of the road system
should be managed at all. In other infrastructure sectors (e.g. water,
telecommunications, electricity), infrastructure managers are assigned
a key role in managing their infrastructure. Fixed and mobile phone
operators and electricity distributors place great importance on manag-
ing demand for their infrastructure in ways which flatten use of the
infrastructure in peak periods and increase usage in off-peak periods.
The same is often true for transport sectors other than roads, although
both airlines and rail also limit access so that demand does not exceed
the capacity of their services. Airline companies often also spread de-
mand across their networks by charging less for indirect services than
direct services.

Such management of network infrastructure demand and usage
in these other sectors helps maintain the levels of service provided to
users at acceptable levels. Although there are generally occasional de-
lays in telecommunications services or occasional electricity blackouts
caused by excess demand, an important distinction from road systems
is that such delays tend to be relatively rare. A second important dis-
tinction from road infrastructure is that when such delays do occur, the
infrastructure managers take action to try to ensure they do not occur
again.
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In most cases involving other infrastructure, the improved out-
comes are achieved by using policies and measures that increase re-
sistance to excess demand appearing on their networks by moderating
unrestrained levels of demand.

Unless governments give road infrastructure managers the ability
to employ similar policies and measures in road system management,
many of the congestion mitigation and management measures that can
be implemented will be wasted. This is true not only for improvements
to existing infrastructure but also new infrastructure built to reduce
congestion. Without proper management, all infrastructure is suscepti-
ble to eventually being overwhelmed by demand.

The first principle underlines that demand for roads should be
managed in reference to how roadway users and urban dwellers wish
to see their community develop and to the types of mobility options
they wish to have over the long run. Managing demand for roads should
not simply be a technocratic top-down process but should be related to
how citizens wish their communities to evolve and function.

3. Answer the questions.

1. Who has developed the road infrastructure?

2. What do administrations usually allocate significant resources
for?

3. What role is assigned to heads of infrastructures other than
roads?

4. What do airlines and railways do to ensure that in peak periods
the demand does not exceed their capabilities?

5. What do people who manage other than road infrastructures
do when delays in providing their services occur?

6. What will happen if governments do not provide the road in-
frastructure managers with the opportunity to use similar policies and
measures in managing the road system?

7. What will happen if the infrastructure is not managed
properly?

8. How must demand for the road be regulated?

9. What should be demand management for roads related to?

10. What is the main idea of the text?

4. Translate into English.
1. lopoxxHble BNacTn [OSMKHbI YAensTb 6oblle BHUMaHUS Npo-

6neme 3aToOpOB.
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2. Ham HeobxoamMMo crnagnTb NOCIeACTBUS AOMYLLEHHBIX OLWn-
60K.

3. B 4aHHOM cnyyae 3TO OT/IMYMne CyLEeCTBEHHO.

4. B nTore Mbl BCE paBHO A0ObLEMCS YEro XoTenu.

5. MapkoBka B JaHHOM MecTe NpensTCTBYET HOPMasbHOMY ABW-
XKEHWMIO MOTOKA.

UNIT Summary and Policy Conclusions

e  Measures that only limit themselves to what is taking place
on the road (e.g. by focusing on project-by-project piecemeal decision-
making) will likely not deliver durable relief from congestion — if they
provide any relief at all. An integrated and strategic approach to con-
gestion management is a pre-requisite for success.

e Demand for roads should be managed in reference to how
roadway users and urban dwellers wish to see their community develop
and to the types of mobility options they wish to have over the long
run.

e By comparison with managers of infrastructure other than
roads, road administrations generally have much less of a role — if they
are assigned any role at all — in relation to managing overall demand
for use of their infrastructure systems. In fact, there may be little con-
sideration given to the question of whether overall demand for use of
the road system should be managed at all.

e In this context, three important strategic principles emerge
which should guide congestion management efforts:

1. Urban regions should explicitly link land use policies, and the
community expectations that these embody, to congestion manage-
ment policies.

2. Target travel time variability and the most extreme congestion
incidents first when prioritizing congestion management measures —
unreliable and extremely variable travel times impose the greatest “mis-
ery” on roadway users.

3. The age of un-managed access to urban roads is coming to an
end. In light of induced and/or suppressed demand, capacity-producing
measures should always be accompanied by measures that manage
traffic levels in order to “lock in” the benefits derived from new capacity.
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UNIT 4. IMPROVING THE RELIABILITY OF URBAN
ROAD SYSTEM PERFORMANCE

Topic 4.1 Incident Management

1. New words and expressions to learn:
emergency services — aBapuiHble Cry»6bl;
land line — pa3meTka;

capacity — nponyckHasi CmocobHOCTb;
roadway — npoe3sxasl 4acTb;

congestion — 3aTop, Npobka;

traffic flow — TpaHCNOPTHbLIN NOTOK;

2. Read and translate the text:

Incident management is a process of planning and coordinating
that detects, responds to and removes the impediments caused by traf-
fic incidents and re-establishes road capacity as quickly as safe and
feasible. The impacts of incidents such as crashes, vehicle breakdowns
or debris on the roadway typically extend beyond the immediate area
surrounding the debris or vehicles involved since responders and emer-
gency vehicles will also be present and enough space must be made
available for rescue services to work in safe conditions. The amount of
roadspace needed (and thus the amount of roadspace not made avail-
able to traffic) will also change over the duration of the incident as
emergency vehicles arrive, set up a perimeter, move vehicles/debris off
the road and eventually restore capacity. Table 4.1 shows values used
to evaluate incident-triggered capacity reductions in the United States
on motorways.

Table 4.1 — Temporary Capacity Reduction due to Motorway In-

cidents
. Motorway with
Incident 2 lanes 3 lanes 4 lanes 5 lanes
Vehicle moved to 25% 16% 11% )
shoulder
1 lane blocked 68% 47% 44% 25%
2 lane blocked 100% 78% 66% 50%

It is also important to note that incidents will also trigger slow-
downs and potentially cause congestion on the lanes in the opposite

direction of travel as drivers slow down to see what has or is
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happening (known as the “rubber-necking” effect). Incident manage-
ment strategies are composed of 7 broad activities that must be coor-
dinated throughout the duration of the incident and beyond (in the case
of traffic management and information communicated to motorists).
Figure 4.1 shows Incident Management Activities/

Detection fiJ
Verification | [l
Motorist information | [ —
Response
Site management
Traffic management

Clearance

time

Beginning of incident Road capacity restored
Figure 4.1 — Incident Management Activities

Automatic incident detection can help to speed up incident re-
sponse. Emergency services have traditionally been alerted to traffic
incidents via traditional land-line phone calls and, increasingly, via mo-
bile phone calls. One advantage of the former over the latter is that
fixed roadside phones automatically allow emergency services to locate
incidents (or at least the origin of the calls) whereas, the automatic
location of mobile phones, while technically feasible, requires advanced
coordination with telephone service providers. Incident detection sys-
tems based on ITS area surveillance and traffic surveillance by cameras,
especially on motorways, can accelerate the detection and verification
process, which in turn can lead to improved safety outcomes (fewer
fatalities) and less congestion (shorter incident duration). One govern-
ment review of the cost-effectiveness of these systems found that the
benefits of automatic incident detection systems outweighed the costs
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by a factor of approximately 2 to 1 (and up to 2.6 to 1) depending on
the local circumstances.

Local police and emergency services play a primary role in ad-
dressing road crashes. They are typically responsible for securing the
area around the incident and oftentimes have primary responsibility in
restoring the roadway back to its normal level of service. Regional traf-
fic management centres (discussed in the next chapter) are an ideal
centre where traffic and road management authorities can coordinate
with police and other emergency services to ensure the rapid restora-
tion of traffic flows. These centres can also serve as the principal loci
for the dissemination of information regarding the incident, travel times
and possible detours to motorists who would otherwise be caught una-
wares. Inter-agency cooperation at the level of traffic control centres is
not only effective in clearing crash sites but also in re-establishing traffic
flows thus minimising delays, induced congestion and possible further
accidents.

This system requires a high level of coordination amongst all
agents implicated in clearing crashes, vehicles or other temporary
blockages — including both specialist and generalist media (especially
radios and, increasingly, web portals. Furthermore, for this coordination
to be most effective, it should span the entire urban region and cover
motorways and major urban arterials.

The coordination among incident management actors should ex-
tend to the coordination amongst, or at least an accounting for, these
actors’ different ways of treating crash-sites. Emergency service per-
sonnel are principally concerned with securing any victims present and
ensuring the safety of their personnel. Road authorities are typically
concerned with restoring traffic flows as quickly as possible.

Law enforcement agencies also have an interest in keeping crash
sites “closed” for investigative purposes. However, in many instances,
these objectives need not be divergent and can be met without conflict.
Doing so requires established and negotiated protocols to be put into
place by both emergency service providers and roads authorities re-
garding the management of crash scenes — addressing such things as
the rapid removal of vehicles, documenting the crash, the number of
lanes that must be closed to ensure the safety of emergency respond-
ers, upstream signage warning of the crash scene, etc.

3. Answer the questions.

1. What is the incident management?

2. What kind of incidents are used in the text?
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3. What can incidents trigger?

4. Automatic incident detection can help to speed up incident
response, can't it?

5. How can the emergency services alert?

6. What role do the local police and emergency service play?

7. What tasks are implemented by the regional traffic manage-
ment centre?

8. What helps to quickly respond to incidents?

9. What are law enforcement agencies interested in?

10. What is the task of incident management?

4. Translate into English.

1.Mocne 3uMbl pa3MeTKy Naoxo BUAHO.

2./13-3a aBapun Ha gopore obpa3oBancs 3aTop.
3.TpaHCnopTHbIN NMOTOK UMEET BbICOKYIO MHTEHCUBHOCTD.
4.CTapblii aBTOMO6WU/Tb OCTAHOBUIICA MOCPEAN NMPOE3XKEN YaCTU.
5.Y 3Tol MalMHbI BbICOKasi MPON3BOANTENIHOCTb.

5. Translate into Russian.

1. Traffic flow is very dense today.

2. Sidewalks are not roadways.

3. Emergency services quickly arrived on the area of incident.

4. The land-line helps the driver to navigate on the road.

5. The drivers of the motor transportation enterprise are of high

capacity.
Topic 4.2 Roadwork Management

1. New words and expressions to learn:
to maintain — o6cnyxxmsaTtb

infrastructure — nHdpacTpykTypa

surface — NoOKpbITHE

carriageway — npoesxasi 4acTb

alert — npegynpexaeHne, onoseLyeHme
delivery — cHabxeHune, nocTaBka

congestion- 3aTop

2. Read and translate the text:

Roadworks are often necessary to maintain or improve infra-
structure in order to deliver ultimately smoother traffic flows but they
can be trigger important surges in congestion if not managed properly.
The scheduling of  such interruptions are oftentimes
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known in advance to road authorities, but not necessarily to road users
who oftentimes experience the onset of these as “unexpected” periods
of congestion. It is therefore critically important then that road manag-
ers both include congestion management actions when developing and
carrying out road maintenance/expansion activities as well as inform
road users well in advance of such work, if possible. Traditional com-
munication vectors such as print and radio can alert travellers to forth-
coming roadworks prior to their departure while radio, variable mes-
sage signs and, ultimately, interfaces with in-vehicle navigation systems
can inform travellers already underway of potential roadwork-related
blockages. Other strategies8 that reduce the impact of roadworks on
traffic flows include working during off-peak hours, especially at night,
and diverting traffic flows on other alternative roads. Work zone safety
rules and protocols are also important from the perspective of work
zone related congestion reduction since they can help avoid induced
accidents and the congestion that these entail.

Roadwork management is concerned with optimising the trade-
off between delays to road users and the cost of different options for
carrying out the works. For busy roads, there is a good case for carrying
out most of the works at night, when the costs to the highway authority
are higher, but the costs of delay are lower. And the decision of whether
to close a complete carriageway or a single lane is based on similar
analysis.

Roadwork management is usually granted by local administra-
tors, transport operators and public work companies. Information has
to be provided before the beginning of the roadwork and managed till
the end. Finally, it should be noted that some road administrations are
fundamentally re-thinking the relationship between maintenance activ-
ities on the road network and the congestion these give rise to. Indeed,
rather than asking how the impact of scheduled maintenance activities
on traffic flows can be minimized, they have asked how to do away
with, or at least greatly reduce the frequency of, necessary mainte-
nance activities. One example is the use of long-life pavement materials
requiring resurfacing up to every 30 years rather than typical pavement
surfaces which, on average, must be resurfaced every 10 years. In
many highly trafficked areas, the added costs of long-life pavements
are more than covered by the added benefits of these pavements in-
cluding the avoided work zone related congestion.

3. Answer the questions.
1. What is the roadwork management?
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. What include the road managers?

. What is the traditional communication vectors?

. What is important for related congestion?

. What concerned the roadway management?

. Why road work a being at the night time?

. What information provided by local administrations?

. Why we use the long-life pavement?

. What can help avoided the work in zone related congestion?
10. Typical pavement serfaces must be resurfaced every 10

years, isn't it?

OooNOOCULTDhWN

4. Translate into English.

1) Hawa craHumsa nponssoanT o6c/yXnBaHUE aBTOMOBUNEN.
2) OTO NOKpPbITUE OUYEHBb CTOMKOE.

3) Mbl cHabXaeM 3aka3umka BCeEM HEOHXOANMBIM.

4) Ha akpaHe nosiBuiioCck NpeaynpexaeHne o rnosioMkKe.

5) WHdpacTpykTypa — BaXKHast YacTb pa3BuTKS Nto60I OTpacu.

5. Translate into Russian.

1) We supply products for many shops.

2) This vehicle needs maintenance.

3) The system can alert about the amount of fuel.
4) The surface needs to be replaced.

5) There is congestion on the carriageway.
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