3.6.3 Signal Plan
1) Objectivé
The 31gna1 1nstaliat10n objectlves are:
a. To keep trafflc flow order and increase the intersection
capacity to assure normal traffic Tlow’
b. To categorize the traffic ways’
c, To assure pedestrian and vehicular crossings
2) Conditions
Signal dinstallation will be détermined by pedestrian and
vehicular traffic, but in the present it.is based on the condltlons

that assure the traffic flow motion above.

Considering the objectiyes, stop light installation conditions
are shown in TABLE 3-6-3. ' '

TABLE 3-6-3  INSTALLATION CRITERIA OF TRAFFIC STGNALS

Objective Installation Criteria
Categorization. Intersect10n3 with the Prlvate vehicle

of Traffic Flow traffic.

Securing the .Intersectlons with the preferential
Pedestrian pedestrian streets,

Crossing .

Securing the The traffic signals on the secondary
Vehicle ‘road should be installed at the inter-
Crossing sections where that traffi¢ volume

exceeds its capacity,

{Veh [h}
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Where: C= Secondary street capacity in the non- signal
{Veh./hour) intersection.
N= Main street capacity {on it/hour) . .-
R= /3600 .
L= Secondary street trafflc crossing critical time
{5 sect urban-zone)
{6 sect others}
= Critical .time betwéen the front and rear
.vehicles when crossing
{3 sec, with good vishbility)}
{5 sec. with-bad visibility)

FIGURE 3-6-24 SIDE ROAD CAPACITY AT INTERSECTION WITHOUT TRAFFIC
) SIGNALS (URBAN AREA)
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3) Signal Location

The 1nstallat10n year 1is 1992 and the existing signals were
con81dered Only the main vehicle traffic axis presents crossing
~difficulties, The locations of traffic signals is shown in' TABLE 3-6--4

and FIGURE 3 6 25)

TABLE 3-6-4 INTERSECTIONS REQUIRING TRAFFIC SIGNALS

- Road Type T S Intersectlons
Vehicle ’ EE. U (Cnel Bogado to R.de Francla)
Traffic Brasil (Crnel.Bogado to R.de Francia)
Axis México (Cnel.Bogado to Ride Francia)

. Caballero (Cnel.Bogado to R.de Franc1a)

Alberdi (Estrella to Ygatimi)

14 de Mayo (Estrella to Ygatlml)

Montevideo (Cnel.Bogado to Ygatlml)

Colon (Cnel Bogado to Ygatimi)
Pedestrian 15 de Agosto {Humaité to Eligio Ayala)
Street ~Chile (Humaiti to Eligio Ayala)

Yegros (Humaiti to Eligio Ayala)

Tacuary (Herrera to F.R. Moreno)"
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FIGURE 3-6-25 PROPOSED MICROCENTRO TRAFFIC SIGNAL SYSTEM (1992)
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4) Command System
{1) Actual Command System

The actual Slgnal command system in the Mlcrocentro are 6
synchronlged street. They can be extended but actually the fixed: time
command is used, The general compOSltlon of the system is shown 1n
FIGURE 3-6-26.

A) Individual Commaud

The 1ocal control existent is a CL- B Slemens type. Its
technical characteristics are shown in TABLE 3-6- 5

B) Synchronlzed Command
It is controlled through the master commander. At present

there are 4 master commander%, whose characterlstlcg are shown in
TABLE 3-6-6. ;

Command Center

M| eeeaanes

FIGURE 3-6-26  TRAFFIC SIGNAL SYSTEM SCHEME.

Main Controller

M ; Master Controller
I = Local Centroller

- Traffic Signal Set
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FUNCTION OF LOCAL CONTROLLER (CL-B)

TABLE 3-6-5
Ttem Specification
%ype _____ ) Electrnmechan;;;l uuuuuuuuuuuuuuuu N
Voltage

_ Critic Tempelature_

Marg1n

Signals Set Number

Signal Code Stage .

- Number per ‘Period
'Phése.ﬂﬁmbefﬁ,,

Possibility of
Command

S1gna1 Programmlngf

Numbers

Yellow Flashing
-Light.

- Total ¢

'220V SOHZ (With addpter, it can be transformed to
'60V ) - -

=10 Cto 35 ¢

4 s1gnals / way sets
16 sets for one. intersection -

lB max.

4 phase fax.

~ Fixed tlme independent command

— Multiple program command (It needs watch
programmer adapter, detector connection
possibility.) :

- Multiple program coordinate command {It needs

watch programmer adapter which is not provided
":now; and detector connection possibility,)
~ Swit¢h command system (Do not exist actually)

3 programs max.

It automatically starts 199 seconds after a damage,
like signal interruption, command cnntrnl lock or

: .other situations.

TABLE 3-6-6

FUNCTION OF MATN CONTROLLER

Ttem “Specification
Cdpecity'. It will conniect 20 local commanders

Sign Programs

Number

max.

3 programs max. {It needs programmer
watch, which can not be connected to
the detector.)

'CentrélfCOMEand

The central command is installed in the mun1c1pallty Juan de

Salazar y Espinoza buzldlng The master commanders (CD) are linked
with the dlrector commander and 1nstalled in the central commander
room,

Actually there are 3 CDS.“

~ One CD can command 8 CM as ‘maximum, So with the existing CD,
24 CMs can be commanded

I

Actually ‘there- are Just 4 synchronlzed groups‘_
"The CD' can modify the CM program. '
Structurally is similar to the local command (CL).
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(2) System Conditions
The following condition should satisfy the downtown signals
system, : ' o S

‘adjust to the traffic. variation,
adjust to the actual system,

guarantee the normal traffic flow.

be easy to operate and maintain.

be able to carry out command system analysis.

It
It
It
It
It

should
should
should
should
should
(3) Analysis of Command System

TABLE 3-6-7 shows the conditions that the signal_command_system
should hold. In consequence, the system to be used will be the time
fixed multiple progressive command. The reasons are explained below:

CHARACTERISTICS OF COMMARDING SYSTEM

TABLE 3- 6 7

Adaptat:on to To gusraniee Maiﬁtenance‘& Operation Adaptaion Supplementary

the variation the normal. ~ to the Equipment

of traffic traffic (syn- Traffic Flow Egquipment pregent

flow chronization) Measure Maintenance system
Fixed-Time Control b1 x X x 0 -
(isolate)
Multi-Program Control (4] X % X v] Automatic timer
Semi~Actuated Control o x x % o Master controller
Fixed-Time Green X [¢ 10 X Q Q Masler controller
Wave Control : 7 Automatic timer
Multi-Program Green o 0 x 0] (o] Detector
Wave Control
Semi-Aciuated Green 0 o o ) Detector
Wave Control Computer
Tull-Actuated Green [+) O o o] Detector
Wave Gontrel Computer

Note : O =

easy,

- = possible, x = difficult-

The traffic volumes during the top hours in the morning and
noon are 1arge, but they sharply decrease on Saturday
afternoons, Sundays and holldays (See FIGURE 3-6- 27). .
During the week, Monday to Friday the variation is reaily
poor (See FIGURE 3-6-28). :
Short distance between signal 1ntersect10n . :
It offers a low horizontal contrel eff1c1ency, because the
traffic network is a square arrangement of one way streets.
The intersection saturation degree is not up Lo its limit,
so it is not necessary to increase the signal eff1c1ency.
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In the future, when traffic congestion occurs at various
intersections for large periods, it is necessary to observe variations
of the traffic flow with the help of a detector and start thinking of
the synchronization that fits to the case. ‘This provision -will allow
better traffic control and consequently, it will increase intersection

capacity.

Besides the parameters for traffic signal control (eycle), it
is necessary to gradually modify the mentioned system according to the-
variation. of the traffic flow. Therefore,. it -is suggested to execute
the renewal of the parameters through statistical analysis based on
real traffic flow, observed constantly through the use of traffic
detectors, Detectors will be set at the entrances and exits of the
centro area, considering that these points are representative
intersections with respect to-the centro traffic flow (See FIGURE 3-6-
29), Besides this provision, it would be convenient to periodically
carry out traffic flow counts (once a year) at other intersections to
determine the adequacy of the parameters.

Concerning the systematization, it would be convenient to
purchase a computer for -the command of the director controller, also
for data processing, for data provided by the traffic detector. The-
computer should have the capacity to allow changes to the
synchronization of the traffic signal system. - '

10000

E . "l

/78S | AR i o | o [ [ %gm S{EIS
’ Ly 00 EIL2R -
e i

FIGURE 3~6-29 - TRAFFIC DETECTOR LOCATIONS
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5) Signal Set
(1) . Actual Sltuatlon

As shown in FIGURE 3-6- 30 ‘most of the 31gnals are used on
simple posts (columns) However, can81der1ng the vigibility wire
columns have been used only at a small rate lately. There is just one
pedestrian stop light and 1t is’ 1nstalled in thc intersection of L.A.

Herrera and’ Tacuary.

4.5

FIGURE 3-6-30  TYPES OF TRAFFIC SIGNALS (STRUCTURE)

Most of the lamps have 200 mm diameter, but considering the
traffic security the diameter of the red light has been increased to
300 mm lately. One of the actual main problems is the bad visibility
of the stop-lights sign. The causes are listed below:

-~ Tree branches obstruction (PHOTO 3-6-2)
~ BElectric power network cobstruction
- Commercial sign obstructions

Slgnals columns are in a bad location

The 1ntersegt10ns with 31gnal V131b111ty problems are shown in
FIGURE 3 6-31,

PHOTO 3-6-2 OBSTRUCTED TRAFFIC SIGNAL BY TREES
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FIGURE 3-6-31 TRAFFIC SIGHALS WITH FAIR VISIBILITY

(2) Signals Location Plan

The type of signal will be the same. The reasons are explained

below:

a. The drivers are used to the actual system, :

b. The actual visibility problems can be solved by trimming the
trees, with commercial sign installation rules and with few
modifications in the electric power network. _ :

¢. The wire columns present view problems because those
streets are narrow (9.00m wide streets and 2,00m for each
side walks) with small intersection distance.

The placing of signals can be done considering the following

points: '

a. to guarantee the visibility

b. to facilitate the pedestrian visibility

c. to set up a 2 signal set (minimum in each corner to assure
the security) -

d. one of the signals set will be set. up on the corner passing
the intersection, .=~ . . ..

e. the actual columns will be -used, but te improve the
visibility on wider intersections, wire columns will be
used, ' T R

The siéhaljdistfibutioniis_Showh'in FiGURE 3-6-32. However,
considering the circulation of the intersection street, the following
5 types are suggested: R : ‘
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Type 1
Intersection formed by
2 one-way streets

LEGEND

o————1{> VYEHICULAR TRAFFIC SIGNAL
| o——p PEDESTRIAN TRAFFIC SIGNAL

!::> STREET WAY

a 2
Intersection formed by Intersectlon formed by
2 one-way streets (with both-ways avenue (with
pedestrlan signal) pedestrian signal) and

one-way stregt 7
| :
A7 - =

Type -4 ’ Type 35 i

Intersection formed by _Intersection formed by
. both~ways street (without one-way avenue and one-
pedestrian signal) and way Street

cne-way street

T

N

FIGURE 3-6-32 TYPES OF TRAFFIC SIGNALS (FUNCTION)

Type 1: intersections formed by one way streets
2 simple columns
4 signal sets

Type 2: intersectionsformed by onewaystreets
(with pedestrian signals)
4 simple columns
2 vehicular signal sets
2 pedestrian signal sets
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Type3:intersections formed by two way Avs,
{(with central median) and one way street
4 gimple columns
2 wire columns

.. 8 vehicular signal sets

Type 4:- Jntersectlons formed by a two ways streetanda
oné way street
1 51mp1e_column
2 wire column _
8 vehicular signal sets. :

Type 5: intersections formed by one way avenue and aone
way street
1 simple columns
1 wire columns
5 signal sets

(3) Points”of View
A)  Visibility

To guarantee stop 11ght v1s1b111ty, case should be taken in the
followlng aspects.

a. TreeéoveredaodBronohTrimmiﬁgRules

It dis recommended a prohibition to- plant. trees on the
corners less than a distance of 5 m from the edge of the
side walk in each direction,

b CommeréialSignRoles

Commercial signs. caused’ problems w1th stop: 11ght v131b111ty,
so the use of raised signs must be: restricted ‘intersections,
Also, raised commercial signs do not allow visibility of
signal signs so they must be restrlcted on streets with stop

lights,
B) Operation and Maintenance

Frequently the 51gna15 are damaged or there are 1mperfect10ns
of the lamp. In consequence, it is necessary to establish a periodical
change system for the lamps based on the statistics of the life time
of lamps. (The life time of a lamp made in Germany is around 9
months), in Argentina it is around 3 months. So it will be necessary
to keep a record of the dates that the lamps.are changed,

—124 —



'3 6 4 Parklng Plan
: 1) : Parklng Demand

L Parklng demand was calculated by purpose, based on the results
“of Person Trip Survey and “the- ‘estimates of the future traffic
attractlon by zone (See FIGURE 3-6- 33) ' :

7 The_Mlcrocentro zones (orlglnally 5 zones) wére divided into
14 blocks, and parking demands by purpose. by block (See TABLE 3-6-8)
were estimated using - future floor space by zone correspondlng with
parklng purposes (See TABLE 3 6 13) Results are as follows'

Parklng demand for all purposes w111 be of 49,975 veh./day
in 1992 and .59;576 veh./day in the year 2000, -that is to say -
1.17 times and 1.40 times respectlvely more’ than in the year
1984 (See TABLE 3~ 6 10)

b. The 1argest demand ig w1th the purpose of "work", which is
‘estimated ‘at 24,747 veh./day and 29,411 veh, /day for the
years 1992 and 2000 respectively.

Trip by . Parking Demand
Purpose o _ by Purpose
. RN :
" Parking Demand
Ratio by Purpose .

SRS TABLE 3-6-8
 Future Trip .
Attraction
by Purpose
. . TABLE 3-6-9 - —
C Future Parking
Demand by
Purpose

TABLE 3--6-10
- . Parking Demand
‘Peak Hour Factor| =
by Purpose

TABLE 3-6-34

_ Peak Hour Parking
Demand by Purpose

. TABLE 3-6-11 .
: T - Parking Demand
by Floor Area

- -Parking Demand
by Block :
' TABLE 3 6-13.

.FIGURE 3-6-33 (FLOW CHART 0 ESTIHATE PAREKING DEMAND BY BLOCKS
S AND PURPOSES

—125—~



c. At the moment, the largest guantity of. parked vehicles is
' observed between 9.00 o'clock and 12.00 o'clock, from which
the 59.8% is with the purpose of work"_(See_FIGURE 3-6-34).

d. The whole quantity of parked vehicles between 9,00 o'clock
and 10,00 o'clock will rise .to 18,720 units (year 1992) an¢
22,242 units (year 2000), from which the purpose "work" will
.represent 79%, with 14,799 units (year 1992) and 17,588 unite
(year 2000) (See TABLE 3 -6 - 11) ;

e._Observed by block the largesL demand of parking.is given
‘in - blocks 8 and 9.1n the Microcentro proper, between 14 de
Mayo and Yegros Streets. This is because of the demand of
areas for -administrative uses and conseguently the great
“quantity of parking w1th the purpose "work" verified in
those blocks, - ?

f, Blocks 1 and 3 also prééent é ﬁakimum of parked vehicles
higher than 2,000 units, for similar reasons to those
exposed with respect to blocks 8 and 9 (FIGURE 3-6-10).

TABLE 3-6-8 PARKTING DEMAND BY PERSOR TRIP SURVEY
Zone 1 2 '3 Subtotal 4 © 5 GSubtotal Total
Work : _ e E . | .
Attra.(veh./day) 8,255 7,167 1,497 © 16,919 2,822 1,814 4,636 21,555
Park. (veh./day) 9,440 7,842 1,472 ° 18,754 4,051 1,943 5,994 24,748
Ratio 1.144 1.094 0.983 1.108" ‘1,436 - 1.071 1.283 1.148
Study : S i )
Attra.{veh./day) 150 984 147 1,281 628 122 - 750 - 2,031
Park. (veh./day) 179 1,616 155 1,350 495 ~ . 126 621 1,971
Ratio 1.193 1.033 - 1.054 - - 1.054 - 0.788 1,033 0.828 0.970
Work Act. ' IR . '
Attra.{veh./day) 2,638 2,021 820 ' 5,479 964 . 540 1,504 6,983
Park. (veh./day) 2,437 1,833 665 4,935 . 689 532 1,221 6,156
Ratio 0,924 0,907 0.811 0,901 - 0.715 0,985 0.812 0.882
Shopping . . N
Attra.(veh./day) 721 851 g5 1,667 186 158 344 2,011
Park., {veh,/day) 698 793 103 1,594 129 184 313 1,907
Ratio 0.968 0.932 1.084 . 0.956 0.694 1.165° 0,910 0.948
Private ’ : o : : :
Attra.(veh./day) 1,319 1,941 L4ac - 3,700 1,716 1,295 3,011 6,711
Park. (veh./day) 1,107 1,496 .- 240 0 2,843 957 1,072 2,029 4,872
Ratio 0.839 0.771 0.545 - 0.768 0.558 0.828 0.674 0.726
To home : s ) : ) ]
Attra,(veh,/day) 517 332 - 963 1,812 2,530 . 3,267 5,797 7,609
Park. (veh./day) 77 119 200 396 - 401 689 1,090 - 1,486
Ratie . 0,149 - 0.358 - 0,208 0,219 .158 0.211 0.188 0.195°
Total ' . ] o ) :
Attra.(veh./day} 13,600 13,2906 3,962 30,858 8,846 7,196 16,042 46,900
Park. {veh./day) 13,938 13,099 2,835 - 29,872 6,722 4,546 11,268 41,140
Ratio 1.025 0.985 0.716 0.908 - 0.760 0.632 0.702 0.877
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TABLE 3-6~9 FUTURE TRIP ATTRACTION

Year Area ... Work Study. - - Work Shopping Private To home Total
. ' ©Act,
1992 1 7,647 835 1,953 1,853 2,996 1,599 16,883
2 6,007 2,157 1,342 2,682 2,239 981 15,498
3 1,154 . 819 509 . 419 . Bl13. 1,602 5,316
4 4,870 1,143 1,005 688 1,716 1,593 11,015
5 1,496 1,325 ¢ 618 395 1,757 2,623 8,214
Total 21,264 6,279 . .5,427 6,037 9,521 8,398 56,926
2000 1 8,867 922 2,197 2,131 - 3,679 1,759 19,555
2 7,183 2,526 1,531 2,981 . 2,796 1,026 18,043
3 - 1,511- 960 603 564 1,024 2,373 7,035
A 5,694 1,268 1,161 923 2,178 2,605 13,829
5 . .1,996 . - 1,443 . 151 . 540 2,153 4,007 10,900
Total . 25,251 7,119 6,243 7,139 11,830 11,780 69,362
" ‘TABLE 3-6-10  DAILY PARKING DEMAND
Year . Area. Work = Study Work Shopping Private To home Total
: S Act.
1992 1 8,476 -7 881 1,759 1,772 2,302 349 15,539
2 6,758 2,274 1,208 2,564 1,721 214 14,739
81,279 863 . T 459 . 400 625 350 3,976
4 6,299 946 - 817 626 1,157 300 10,145
S50 1,934 - 1,097 . .502 - 360 1,185 494 5,572
Total 24,746 6,061 ~ 4,745 5,722 - 6,990 1,707 49,971
2000 19,828 972 1,978 = 2,038 - 2,827 385 18,028
2 . 7,962 - 2,664 - 1,379 2,851 2,149 - 226 17,229
~3 - 1;675 - 1,013 543 - 539 . -787 519 5,076
4 7,364 1,050 - “943 . . 840 - 1,469 490 12,156
©5 2,582 1,19 - 610 491 . 1,452 756 7,085
Total 29,411 ~ . 6,893 - 5,453 ° 6,759 ~ 8,684 2,374 59,574
TABLE 3-6-11 PARKING DEMAND BY PURFOSE AT PEAK HOURS

Year Area S Work . | Study Work Shoppi.ng Private To home Tozal
1992 1. 5,069 -~ 115 296 386 320 23 6,209
2 4,061 298 . - 203 559 239 14 5,354
.3 765 - 113 77 87 87 23 1,152
4 - 3,767 124 137 137 161 19 4,345
_ 5 . 512 64 37 35 73 14 735
Total 14,154 714 750 1,204 880 93 17,795
2000 1 5,877 127 332 bbb 393 25 7,198
2 4,761 . 349 232 622 299 15 6,278
3 1,001 133 91 - 118 109 34 1,486
4 4,404 138 - 158 183 204 32 5,119
5 684 69 45 47 - 89 22 956
Total - 16,727 . = 816 858 1,414 1,094 128 21,037
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FIGURE 3-6-34  PARKING DEMAND HOURLY FLUCTUATION
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FIGURE 3-6-35  ZONING AND SUB ZONING

TABLE 3-6-12 RELATIONSHIP BETWEEN PARKING PURPOSE AND USE
OF BUILDING

Residence Shop Office Schooi Hospital Public Office

Work o 0 )
“seway T o
“Business o o T
“Shopping o T
Private o T o o
“Home o T
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TABLE. 3-6-13 'PARKING DEMAND BY SUB ZONE AND PURPOSE

Year Area Work Study Work Shopping Private Total
. . h Act. -
1992 1 1,826 0 71 52 53 2,002
2 1,139 .0 B9 141 111 1,480
3 1,686 B2 107 149 118 2,112
4 389 - 14 27 35 37 502
5 BO1 10 26 24 27 888
6 505 109 20 - 32 37 703
7 837 144 62 156 28 1,216
8 2,207 - 29 107 290 62 2,695
2 2,345 . g9 .81 90 205 2,820
10 479 63 27 37 33 639
11 ar 3 & 12 6 60
12 262 93 22 - 22 13 412
13 661 17 56 106 14 B53
14 674 26 33 33 34 800
Total 13,84 659 726 1,177 778 17,182
2000 1 2,079 ] 79 .68 658 2,282
2 1,343 0 100 162 136 1,741
3 1,960 57 120 171 145 2,468
4 476 18 32 44 45 612
] 951 11 30 31 36 1,068
6 578 127 24 .39 38 BOS
7 1,004 168 60 173 76 1,482
8 2,877 34 122 323 143 32,1599
9 2,688 110 93 111 123 3,125
10 580 71 30 48 41 T70
11 41 4 .9 16 7 77
12 342 108 26 4] 17 523
13 844 20 66 124 43 1,096
© 14 849 29 38 46 44 1,007
Total 16,312 756 829 1,376 958 20,231
2) Capacity of Motorcar Parking

_ FIGURE 3-6-36 gives the location of the central areas for
parking in the Microcentro. Most of them are spread from Humaiti/F.R.
Moreno Street to the North, and with some exceptions, they are small
public free areas, simply equipped for 20-50 units and it might be
difficult to consider that they will continue be in use in the future
as they are now.

Among the "parking areas” in TABLE 3-6-14, is given the state
of use of those located along the main shopping centér of Palma street
(except the private use parking areas). The contents of the Table are
the result of interviews to managers of parking areas. The
information received might include some errors by design. Starting
from it, however, the following could be deduced as reference.

oA, The_rotation.ratio (quantity of parked vehicles per day to
" ‘parking capacity) is equal to 1.01, whose value is
unexpectedly low. ‘ :

b. The parking fare varies according to the equipment of the
“'parking areas, and they vary between Gs. 15,000 and Gs.
20,000 monthly, and Gs, 200 and Gs. 300 per hour. (The
highest fare actually is Gs. 25,000 monthly, which is at the
parking building located in a different block).
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c. The occupation ratioqu parking .space in the . peak hour is
equal to 0.68. It means that they have remaining.space

_ TABLE 3- 6- 15 shows the parklng capa01ty by blocks The- values
of the parking capacity on the road correspond to the case in which
the parking will be restricted. following the proposal described in
this study, and were calculated at a length of 5 meters per vehicle.
Findings are as follows:

a. The whole parking capacity is large in- blocks 9 and 14. This
is because it counts with very few maln transit axis, and
parking on the pavement is allowed in most of the streets.

b. Off—rbad parking is.common in biocks-l and.3.

TABLE 3-6-16 glves the future capac1ty ‘of the parklng spaces in
relation with the future demand of the floor space, calculated on the
basis of the Ordenanza that rules the proportion of the floor space
area to be as designated parking. areas.

Constructions for residential use were excluded for this
calculation. In the year 1992, the parking capacity that will be
increased will raise to only 170 units. This is due to the actual high
density of the Microcentro and scarcity of space for construction of
multi-storied buildings.
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TABLE 3-6-14"  CONDITION OF EXISTING PARKING

.Parked Car
Location. . Type Day Peak H. Charge (Gs)
Capac. No (X) No., (%) Hourly Daily Monthly
1 Chile/Palmn & Pte. Franco  Open-Alr 50 0.00 0,00 250 : 15,000
2 B. Constant B Alberdi - Build. . 90 60 0.87 40  0.44 260 750 15,000
3 14 -de Mayo/Pie. Franco Open Air 32 50 1.86 32 1.00 250
% Benjamin Constant .
4 Palma & 14 de mayo ' open Alr - 20 35 1.78 20 .1.00 250
& Pte, Franco & 14 de mayo Semi : L
. Open Alr 30 40 1.33 306 1.00 160 16,000
6 15 de agosto/Pte. Franco Semi . )
Open Alr - 24 30 1.25 24~ 1.00 is0 8,000
7 Pte.Francoa/15 de agosto Semi . : ’
Open Ailr 650 70 1.40 506 1.00
Semi under .
ground . . ) ) 160 1,500 6,000
8 0'leary/Benjamin Constant 6 Stories : : ]
Build. - 130 650 -0.38 50 0.38 200 9,000
9 0'leary/Pte, Franco Semi o Co '
R : . Open Air 38 60 1.58 38 1.900 200 8,000
10 B. Constant/Montevideo Semi Weekly
. ) " Open Alr ao 35 1.17 25 0.83 T 150 1,500 6,000
11 Montevideo/Oliva ~ 2 stortes - - - )
- - . - Build., - 52 39 0.75 3¢. 0.58 . 2506 15,000
12 Ayolas/Esirella . . Open Afr - 33 40 1.2) 30 0.9 250 1,200 6,000
13 Esirella/14 de mayo With shed 30 50 1.87 30 1.00 250 18,000
14 Estrella/l4 de mayo © 3 stories o
: T : : ’ Build. . . B0 70 1.40 50 . 1.06. - 250 12,000
15 15 de agosto/Palma Semi : -
. Open Alr 24 30 1.25 24 1.00 200 1,500 12,000
16 15 de agosto/Palma Build. 30 50 1.67 30 1.00 200 2,000 12,000
17 Oliva/1l4 de mayo Seni
Open Air 14 20 1.43 - 14 1.00 200 2,000 15,000
18 Oliva/Alberdi Open Alr 45 B0 1.78 46 1.00 260 1,500 16,000
19 Gliva/Chile 3 storles : ’ h
: Build. 200 170 0.85 100 0.50 300 1,900 18,000
: - 20,000
21,000
Toial 972 978 1.91 662 0.68

TABLE 3-6-15 NO. OF PARKIRG PLACES BY PARKING TYPE

Biock - Private Public On-street  Total .

No. Parking Parking
1 364 575 518 1,457
2 118 331 470 919
3 . 457 927 458 1,842
4 30 35 630 695
5 170 142 602 914
6 47 502 120 669
7 75 68 348 491
8. 324 422 504 1,250
9 332 233 1,477 2,042
10 38 96 562 696
11 80 35 0 115
iz 102 60 241 403
13 456 264 331 1,051
14 _ 135 79 1,762 1,976
Total 2,728 3,769 8,023 i4,520
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TABLE 3-6-16 - PARKINGCAPACITY INCREASE BYTHE IMPLEHENTATIOH
: : OFOBLIGATION SYSTEM

Construction Surface Demand Increase of Tncrease of
Block ] o Construction Surface Parking Capacity
No. 1987 1992 2000 1992 2000 1992 - 2000
1 144,585 145,676 146,513 1,091 . 1,928 o I 10
2 171,505 175,390° 178,413 3,885 - 6,908 20 35
3 209,486 214,231 217,219 4,745 7,733 24 39
4 52,815 55,017 57,000 2,202 4,185 12 o2l
5 43,345 49,997 52,455 - 6,652 . 9,110 34 46
6 55,220 55,393 55,562 : 173 342 1 .2
7 89,600 91,146 92,666 1,546 . 3,066 8 16
8 167,510 169,868 172,187 2,358 4,677 - 12, - 24
9 159,815 162,502° 164,764 2,687 4,949 14 25
10 45,290 47,001 48,682 1,711~ 3,392 g 17
11 16,254 16,818 17,152 564 898 3. 5 .
12 50,065 51,375 - 52,164 1,310 2,099 7 11
13 46,915 80,422 82,925 33,507 36,010 168 181
14 . 58,700 63,776 68,103 .5,076 9,403 .26 48
TOTAL 1, 311, 105 1,378, 612 1,405,805 . 67,507- "9& 700 344 .- 480

#The constructed surface demand excludes homes and churches, so, the.
parking demand, generated per residence, has not taken into ‘account.
#Consequently, bu11d1ngs with more than 5 floors shall use 15% of the
construction surface for parking places.

#lveh., = 30m”.

3y Necessary Amount'of'Parking Facilifies
The space for parklng that must be equipped in each block is
shown in TABLE 3-6-17, This requlred parking space was calculated

except the purpose "Back home"”, assuming its parking space might be
prepared in their house. '

The consegquence of the mentioned Table is as follows:

a. Block 8 requires 1,439 units in 1992, which is considerably
larger than others,

b. Block 8 is followed by those 1ocated in the central zone
whlch are 9 and 7, :

C. Residential blocks 4, 5, 13 and 14 have sufficient pafking

spaces. That is because of large park1ng capacity on the
roads in those blocks,

4) Parking Facilities
(1) Criteria
a, Parking fac111tles shall be prepared with the object to
absorb in them the parking performed with the purpose

"work", The causes, that justify this obJect are:

- Parking with the purpose "werk" is the most numerous and
represents 80% of the whole parking need.
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- Parking time of the. purpose."work" is longer comparing with

other purposes, thereforé,'suCh parking on the road
influence the transit normal flow substantially and
negatlvely (See TABLE 3-6-18). '

The parklng demand'by other pulposes different to "work" is
relatively small as it can be appreciated in TABLE 3-6-19,

"so that said requirement can be correspond with parking on

- the road. only.

c.-Parklng places shall be faczlltated with respect to blocks

i, 2, 3,6, 7, 8, 'and 9,

TABLE 3-6-17  REQUIRED PARKING CAPACITY

Block
No. -

‘Present Iﬁc1ease'by Total Demand " Required
Capacity Obligatlon Capac1ty ‘ - Capacity

10
11
12
13
i4

OO0 =N P o

1,457 6 10 1,463 1,467 2,002 2,282 539 815
919 20 35 939 954 1,480 1,741 541 787

1,842 24 39 1,866 1,881 2,112 2,453 246 572
695 12 21 707 716 502 612 - -
914 34 46 948 q60 888 1,058 - 98
669 1 2 670 671 = 703 806 33 135
491 8 16 499 507 1,216 1,482 717 975

1,250 12 24 1,262 1,274 2,695 3,199 1,433 1,945

2,042 14 25 2,061 2,072 2,820 - 3,125 764 1,058
696 9 17 705 713 639 770 - 57
115 3 5 118 120 60 77 -
403 7 11 410 414 412 523 2 109

1,051 168 181 1.219 1,232 853 1,096 -

1,976 26 48 2,002. 2,024 800 1,007 - -

TOTAL

14,520 344 480 15,034 15,241 17, 182 20,231 2,318 5,231

Note: "Back home" trip is excluded from parking demand estimation.

TABLE 3-6-18 AVERAGE PARKING TIME BY PURFOSE

Purpose -Averagn_Parklng Time.
Work 210,
School - . : 150
Business 0120
-~ Shopping = . 70

“Private. . 120

Note: Average parking time in the.zone-lQZ and 3
. according to the P.T Survey result.,
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TABLE 3-6-19 ON-STREET PARKING CAPACITY AND PARKING DEHAND .
EXCEPT WORK TRTP :

Block On-Street Parking Demand Other Demand - Capacity

No, Parking  Than "Work"™ Trip
Capacity =———===w- e e e
: 1992 2000 : 1992, 2000
1 518 176 203 ~342 ~315
2 470 341 398 ~129 -72
3 458 426 493 32 35
4 630 113 136 ~517 ~-494
5 602 87 109 =515 ~493
6 120 . 198 228 78 108
7 348 379 478 31 130
8 504 488 622 -16 118
9 1,477 475 437 -1,002 -1,040
10 562 160 190 -402 -372
11 0 29 36 29 36
12 241 150 181 -91 -60
13 331 192 252 -139 ~-79
14 1,762 126 158 -1,636 -1,604
Total 8,023 3,340 3,921 -4 ,683 ~-4,102
() Parking Facilities
A) Location

Spaces for parking for blocks 1, 2, 3, 6, 7, 8 and 9.shall be
planned. Placing of said spaces are as shown in FIGURE 3- 6 37 which
was determined based on the follow1ng conditions:

a. Basgically, they must be 1ocated-at an end of each block.

b. The areas of h1stor1ca1 bu11d1ngs and helghtg must be
excluded,
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c._In case that there ig.no proper space inside a block, it
will be located in another, at a walking distance no 1onger
than SOO meters from Lhe flrst.

: : Parklng facilities of each block are compared and indicated in
TABLE 3-6-20. Of them, parking C is located in an area where, by an
Ordenanza, the buildings cannot be higher than four stories, but
considering the public nature of parking buildings, it's constructlon
is planned at six storles.

TABLE 3-6-20

- SUMMARY OF PROPOSED PARKING CHARACTERISTICS

Type

Land Building Vehicle Present
Surface . Surface Capacity .. land Location Note

(m®) - (m") (units) . use : :
6 floor House N.S. de la Asuncién, Responds to the
Parking 6,730 37,760 1,445 Shop Ind. Nacional, demand of Block
Building Parking E.V. Haedo & Humaitd WNo. 9,
2 floor _ - Plaza  Av, Republica & Responds to the
Underground 28,560 57,113 1,900 Fl Paraguayo demand of Block -
Parking : Independiente No. 8.
6 floor " Restau- Hoﬁfevidéo; Ayolas; Responds to the
Parking 4,040 24,240 808 rant Pte. Franco & demand of Block
Building - ' Shop Benjamin Constant No. 1.
6;flobr Parking Caballero, México Responds to the
Parking 5,740 34,440 1,148 & Cnel. Bogado, demand of Blocks
Building No. 6 and 7.
6 floer Hotel J.E. 0'leary, 15 de Responds to the
Parking 12,000 48,000 1,600 House Agosto, E.V. Haedo & demand of Blocks

- Building Parking Humaita. No, 2 and 3.

" With these parking buildings, the parking demands of each block
such as given in TABLE 3-6-21. According to that

shall be satisfied,

table, the capacity will exceed the demand for the year 1992, however
in the year 2000, deficiencies shall be generated in blocks 1, 6, 7
and 8.

In order to .prevent such a situation, the following items were

considered:

. -~ Demands of blocks 6 and 7 shall be satisfied through the use
the free land adjacent to park1ng A as a supplementary
parking area.

- Demand of block 1 Shall be satisfied with on road parking in
the streets located at the west of Colbén Avenue,.

~ Demands of block 8 shall be. absorbed in Parking building A

~{block 9) and partially with the remaining dead space caused
by the construction of Av. Costanera (north of parking B).
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" TABLE 3-6-21 _ BALANCE OF DEHAHD AND CAPACITY APTER CONSTRUCTEON
~ OF NEW PARKING AREAS

Parking Block Parking Present -~ Proposed 1992 . 2000
Capacity Capacity Capacity ————smmermmen—e e

1,000 53 947 . 764 183 1,058 -111-°

A 9
B¢ 8 1,900 0 . 1,900 1,433 467 1,925 -25
¢ 1 800 12 768 539 229 815 -47
D 6 ' 33 135

7 717 975
Sub Total 1,100 350 750 750 0 1,110 -360
E 2 541 787

S _ o 246 o572

Sub Total 1,350 83 1,267 787 480 1,359  .-92

Notes: Excess demand in the blocks 6 and 7 will be coverediby Parking D.
Excess demand in the blocks 1 and 8 will be covered by on-street
parking in Sajionia and Parking A.

B) Circulation_
as Entrances'RéQﬁired

The number of necessary entrances and exit in each parking area
depends .on the system to issue the cards and collect the fares,
Generally, this procedure, by vehlcle, takes from 15 to 25 seconds to
issue the card, and from 20 to 40 seconds to collect the fare,.
Therefore, it is necessary to create -enough entrances and exits
according to the number of vehlcles concentrated within the
1nstallat10n.

The calculation of the same waS'performéd estimating the range
of parking concentration of the "work" purpose, consequently the fare
system will be monthly, thus simplifying the whole procedure.

If the necessary entrances and exits are estimated, considering
that the required time:for any of these purpbses is of 15
seconds/unit, and employing the generation and concentration rate of
the parking demand (entrance peak = 0.297; exit peak = 0.315)}, with
"to work" is as shown in FIGURE 3-6-38 and TABLE 3-6-23, they would be
as indicated in TABLE 3-6-22,

TABLE 3-6-22 NO. OF REQUIRED ENTRANCES AND EXITS

Parking Capacity Peak Hour Traffic No. of Required

Entrance Exlt Entrance Exit
A 1,000 297 315 2 2
B 1,900 564 509 3 3
C 800 238 252 1 2
D 1,100 327 347 2 2
E 1,350 - 401 425 2 2
Note: Entrance peak hours ;1 6:00-7:00 . 0.297
Exit peak hours - ; 12:00-13:00 .0.315

It is assumed that it should take 15 seconds a vehicle,
to come-in and go-out.
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NO, OF PARKED - VEHICLES = WITH WORK PURPOSE BY HOUR

TABLE 3-6-23
' “No. of Vehicles ~ ' proportion
"Hour - Coming-in Going-out Parking Coming-in Going-out
4 297 ] 297 0,011 0,000
5 6,106 0 6,403 . 0.224 ¢.000
-6 8,104 59 14,448 0.297 0,002
7 1,661 107 16,002 0.061 0.004
8. 347 282 16,067 0.013 0,010
9 81 358 15,790 0.003 0.013
10 86 96 15,780 0.003 0.004
11 118 3,524 12,374 0,004 0.129
12 © 735 8,598 4,511 0.027 0.315
13 3,366 1,045 6,832 0.123 0.038
14 4,790 815 10,807 0,175 0.030
15 1,303 529 11,581 0.048 0.019
16 197 420 11,358 0.007 0.015
17 78 813 10,623 0.003 0.030
18 21 3,772 6,872 0.001 0.138
19 4] 4,647 2,225 0,000 0.170
20 25 1,506 744 0.001 0.055
21 0 422 322 0,000 0.015
22 O 234 88 -0.000 0.009
.23 0 " 52 36 0.000 0.002
24 0 ¢ 36 0.000 0.000
1 - 0 18 i8 0.000 0,001
-2 G 18 ] 0.000 0.001
3 0 e} 0 0,000 0.000
Total 27,315 27,315 1,000 1.000
- Entered.., Exited
) Car Car
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FIGURE 3-6-38

4567600112134 6678 1920222232412 3

HOURLY FACTOR FLUCTUATION OF ENTERING AND LEAVING
CARS WITH WORK PURPOSE, IN TERMS OF MAXIMUM PARKED
CARS, ‘IN P.T ZONES OF 1.T0 3

b.'Circﬁlation'

" The access and exit to/from parking shall be made through the
private car transit axis, but to reduce the influence of vehicles
entering and leaving from parking, the entrances and exits shall be
located on the side streets, not on the main ones,
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PARKING A

Attending to the minimum .influence on the surrounding
streelts, the concentration type shall be adopted,

‘TABLE 3-6-24  EVALUATION OF TRAFFIC MOVEMENT FOR PARKING “A"

Aspects .. .. Concentrated Dispersed
o Type. ' Type
1 Access to principal Good - Good
artery e
2 Enter and Exit Fair - - Good
3 Dead space . Good Fair
4 Circulation within Good Good
parking )
5 Influence on adjacent Good - . Fair
streets
‘epncentrated. EntrancelEx1t Type Dlspersed Entrance/Exlt Type

e e T

___?_
i i

FIGURE 3-6-39 TRAFFIC FLOW AT PARKING TAM

PARKING B

If the concentration type is adopted, ‘the entrances and
exits shall be placed in the center of the Plaza and will
damage the landscape view of the Government Palace and the
Plaza itself. Consequently, considering the influence on the
surrounding streets, the dispersion type in the clock
likewise direction shall be adopted.

TABLE 3-6--25 "EVALUATION OF TRAFFIC MOVEMENT FOR PARKING “B"

Aspects Concentrated. Dispersed Dispersed
Unticlockwise Clockwise
Type Type - : Type
Access to principal Good Good Good
artery ‘ . .
Entering and Exiting Fair Good - . Good"
Dead Space Fair Good o Good
Circulation Good Fair : Fair-
within parking '
Influence Good Good Fair
on adjacent streets )
Influence Fair : Good Good

on plaza
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. Dispersed Entrance/Exit and

Concentr@téd‘ Fntraﬁce/Exit7Type _ Unttclockwise Movement Type
q w#nLJ@T :

u v \‘ %

bispersed Entrénce/Eiitrand
clockw;se Movement Type

FIGURE 3-6-40 TRAFFIC FLOW AT PARKING "B"

PARKING C

- In this case,. comparatively small traffic on the private car
transit axis is expected. Considering the easy access to the
main’ streets, the concentration type shall be adopted.

TABLE 3-6-26 EVALUATIOH OF TRAFFIC MOVEMENT FOR PARKING "C"

Aspects Dispersed Dispersed Concentrated
' Type (1) Type (2) Type
1 Access to principal Fair Fair Good
artery '
2 Entering and exiting Good Good Good
3 Dead Space Fair Fair Good
4 Circulation Good Good Good
within parking
‘5 Influence on Good Good - Fair

ad jacent streets
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Dispersed Entranca/Exit Type (1)
&

FIGURE 3-6-41  TRAFFIC FLOW. AT-PARKING ne

PARKING D

With attention to the easy access to the private car transit
axis and the minimum influence on the around streets, the
anti clockw1se concentratlon type shall be adopted

TABLE 3-6-27 EVALUATION OF TRAFFIC HOVEHENT FOR PARKING v

Aspects Dlspersed Concentrated Concentrated

Antlclockw1se Anticlockwlse ‘Clockwise -
Type - Type: ~Type

Access to principal  Good - i Good Fair

artery . SRR .

Entering & Ex1t1ng Good - Fair - Fair

Dead Space Fair - Good Good

Circulation Good Good Good

within parking : S : o

Infiuvence on Fair Good Good

L Eo g S

adjacent streets
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Dispersed Entranc'e/_ﬁ‘gx'it,.'aha - ‘Concentrated En‘tréhcg/Exit and Concentrated Entrance/Exit and

Unticlockwise Movement Type - Unticlockwise Movement Type PO PO 5 B L NI iy
R G, = L ) i~ 20 t - Typ oclé:wise _Mgvement Type it

Z I a1

TRAFFIC FLOW AT PARKING "D"
" PARKING E
Considering the minimum influence om the surrounding

streets, the concentration type shall be adopted,

TABLE 3-6-28 - EVALUATION OF. TRAFFIC MOVEMENT FOR PARKING "E".

Aspects o ~Dispersed - ~ Concentrated
Lo - Type .. Type :
"1 Access to principal Fair - - - Fair
Cartery . : : i
2 Enteringiand .Exiting Good Fair
23 Dead ;space : - Fair . ‘QGood
cL4Cifeulation: - “Good o Good
-+ within parking .
5 Influemce -~ Fair . Good
. lon adjacént R
streets

'Disperséd'Entraﬁée/ﬁﬁiﬁwfﬁpe.

FIGURE 3-6-43 TRAFFIC FLOW AT PARKING "E"
c. DisplaCemqﬁtifof.ff'

) _ Conforming_tofdiSPiacemént.ciféﬂlation:plan, the traffic flow
for_the_whole;public rpad:network shgll bhe as shown in FIGURE 3-6-44,
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_Syhthesizing all this, we have:

Sa.

Parking A and E are next to private motorcar transil axes,
but when the entrances and exit are constructed on the
‘North-South direction streets, they will be able to reduce
the influence on those transit axcs.

Parking B is next to the private motor car transit axis,
‘the influence. on the transit of said axis shall be attempted
to be reduced, placing the entrance and exit on the beach
and on Av, Coqtanera.

Park:ng C i not near any prlvate motorcar transit
axis, but the location of entrances and ‘exits being on the
mixed transit street (Pte. Franco), influence on the same
shall be'attempted to be reduced,

Parklng D is located. next to the JUHCtJOn formed by 2
private motorcar transit axis, whose concentration volume in
peak hours of midday in the same will be 628 units/hour in
1992, therefore, a signal intersection shall be used.

C) Possibilities of Land Expropriation

‘In TABLE 3-6-29, thé'conditidns preseht land use condition and

the land
shown.

occupancy of the zones obJected for parklng construction are

CTABLE 3-6-20  PROPERTY SURVEY RESULTS OF PROPOSED PARKING SITES

‘Block!

A B ¢ D B TOTAL

No.. of Land Owner 21 - . 11 33 65

Building age
To be demolished 1 1
10 years -1
20 years . - -
30 years- - b
40 years 2
50 years 2

_more than 50 years

- Potal

Buil&ing use

Resident

- Clerk.
Hotel

Parking ' 7 h 1 1
Deposit i
Qffice

Shop

Workshop
Custom Agency - : _ 1

Bar

Others

. Tctal

—
(V)
<

1 &0

™
s¢]

Floor Number

1 story | _ s 6
.2 stories ) &4
'3 stories 1
~ Total - 1

00 b=t b ON

Note:

Land for parking B is located at a park
which .helongs to the MCA.
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Exproprlatlon p0881b11ity evaluation with respecL to the
preceding Table is shown in TABLE 3-6-30,

There reﬁlly exist some dlfferences accordlng to the placement

of the parking areas, but it is eStlmdLEd that in general such
operation is practicable. -

TABLE 3-6-30 " POSSIBILITY OF LAND ACQUISTTION

Aspects A B C b E
Acquisition
Build. Ne. X 0 - - X
Build., Status - - - -
Present Land Use - o - o X
Build. Floor No. - o - o -
Build. Age % o - 0 -
Note : o = Easy, -~ = Relatively easy
x = Possible ’

m Individual Problems
Parking B

-~ The trees on this pafklﬁg cannot have deep roots due to the
shallow land layer (2 Om) that the place w111 have.

- Nearby the parklng area, there are publlc bu11d1ngs such as
the Government Palace, Police of the Capital City, among
others, and it is présumed that they will wuse the parking
area. The way to collect the rent and to decide the fare
shall be studied. '

- Being adjacent to the Cathedral, the construction must be
made by stages, with the object to prevent parking problems
to the people coming to it.

Parking C
- Located near the Government Palace. Its use will be
difficult during the time in which the transit around the

Palace is restricted or controlled.

— The building height shall be limited.

3) Regulation of Collective Parking Construction

At present, any building with more than_three floors, is
obligated to comstruct a collective parking area, . according to
established Order No. 1822/78, whose minimal areas are:

a. Four floors: 60% of the ground~floor area.,

b. More than four floors: for each additional floor, 15% of
each corresponding floor will be added,. . :



: Flfteen percent of the total building surface will be used as
parking., : -

The real situation of parking demand by bu11d1ng height is as
shown 1n TABLE 3-6--31, :

d.

b,

In any case, the parking surface does not satisfy  the
demand,

Since it is an administrative. building (6ff1cé), there is a
difference between the required parklng surface of a bank
and a publlc 1nst1tut10n.‘

- The bu11d1ngs whlch are not affected by Order No, 1822/78

also generate a hlgh parklng demand

* TABLE 3-6-31 REAL SITUATION OF PARKING DEMARD BY BUILDING TYPE

DO e

==

Office A Office B O0Office C Shop
{(Bank) (Public Office)
Number of floors 1 7 -7 2
Total bulldlng_, =
surface (m’) 440 2,950 12,030 4,640
Parking surface(m ) 8 225 0 52
Number of employees 120 126 506 365
Private car users, 84 40 36 8
E/D proportion C 0 0.70 0.32 0.07 0,02
Required parking . L
surface (m*)% 2,520 - 1,200 1,080 - 240
Pﬂrking surface .- i S S
proportion (G/B) " 5.78 . 0.41' . 0,09 0.02

#

Therequlredparklng surface was- establlshed in. 30 m'per

unit, including ecirculation area.

Consequently,. the real parking situation does not always
coincide with the Order, therefore it is necessary to have an Order
which can fit the real situation. Concerning the indicated amount, it
would be convenient Lo determine it with the future analysis., However,
it is propoesed to change the Order content as feollows:

a, To vary the proportion of parking surface according to the

type of use.

Buildings could be classified according to the purpose in:
offlce, shop and house,

According to the results of study, there is a great
difference between a bank and a public office, but it cannot
be clearly ‘distinguished due to the lack of data. The
proportion of obligatory parking surface is necessary for
those buildings destinated to be an office is 30%, which is
the average for public institutions,
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b,

The parking  construction regulations must,be'ﬁefined by the
total construction surface, and not by the number of floors
of the building. : e :

" There afe'buildings:ﬁhich.géﬁefaté;é'gréétfbafkingrdéhand,

although they are low rise buildings, such as Office A and
Shop, which should also:apply to the regulation,

Shops are obligated to construct p‘-arkﬂir-xg' 'arleas for
customers. S N S L i

The pérr'k'in‘g:' demand lgenerétéd‘*' by Sh:oli- é'mpioye.es_ié' v'ery'._l'ow, -

but according to the distribution of trips with shopping
purposes, and according to thetransport. means at the centro
area, the private:vehicle occupies 25% of the total (See
FIGURE 3-6-45). Consequently, bigger shops must be obligated

. to construct _parking area for customers,

LEGEND = -

L Byl

Passenger Car

. _
%{/{f% 3 7:_‘ Truc};‘:‘
X : Others. - _

" FIGURE 3-6-45  MODAL SPLIT OF SHOPPING PURPUSE TRIP .
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3,6.5 gldewalk and Mall Pldn

21) - Exclus1ve Pedestrldn Street
(1) 'Actual Conditibn of Palma Street
A) Actual Conditions of'Commercial Activities

N Along Palma Street, between Mex1co Street and Coldn Av, about
1.,3km, a total of 216 commercial shops are gathered, whose
characteristics are mentioned as follows:

a., Charaeterlzed by commercial activities of luxury products
such as boutiques, jewelry stores, toy shops, optical shops,

sport shops, among others. Those kind of shops occupy 76% of
the frontage.

b. Thére are 3 greaL shops and group of 4 gallery type retail
.. shops. .

C. Scaree quantity of'restaurants (3%.6£ the wvhole).

red.fMost of the shops are concentrated between Colén Avenue and
14 de Mayo Street.j

TABLE 3-6-32 ~ NO. OF SHOPS BY SECTION

Section length No. of shop
Colén Av.-14 de Mayo 0.56 . 128 .
"14 de Mayo-Ind, Nac. 0.34. . _ 37

“Ind. Nac.-México =~ ©0.31 - . - 51

The section Colén Av./Yegros St. is the one which has physical
“continuity. of commercial activities. Passing'from'Yegros St., it
misses such continuity, due to the ex1stence of faculties, museums,
unused buildings, etc..

‘B) Phy51ca1 Characterlstlcs

SRRl N 3km 1ength in East- West dlrectlon with two plazas
. = .The width of both sidewalks is 2.0 meters each.
- The tram rail goes along it for itse whole length (they pass
each other at 15 minute intervals approximately),
- In general, the buildings are of lwor 2 stories, some of
them are of 4-5 stories.
1~-The west trlmmlng to- the Plaza de los Heroes is not planted,

'.C) Pedestrlan Flow
; Accordlng to the result of a study (See FIGURE 3-6~ 14) surveyed on
‘Saturday in the morning, (there is a large concurrence of people and

they concentrate prlnclpally in the trimming hetween Yegros and
O'leary Streets.r
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D) Activities Performed on Palma Street

‘At Palma Street and at Plaza de los Heroes the following
activities are used to be administrated,

- DENIDE s fair

- Cruz ROJa g fair

-~ Puafe's fair ' '

-~ 14 de Mayo (National Independence Day) parade
- 15 de Agosto (Asuncidn's Foundatlon Day) parade
~ Coneb's fair

- Artisans fair

- Cycling

—~ Marathon

~ Food and Plant falr

- Artistic concerts

E) Results of the Questionnaire on Pedestrianizing

a. ManagerandSales Girl working in ShopsofPalmaStreet
(See TABLE 3-6-33)

Accordlng to the inquiring performed to the managers and
employees of commercial shops, 9 of’ 15 persons interviewved gave
affirmative answers. S5ix negaltive answers were;

- Reduction of customers, because of becoming inconvenient for
customers who use vehicles. .

- Experlence of previous pedestrlanlalng on Saturdays (until
midday) was negative,.

b Professionals,StudentsandPedestfiansinceneral
(See TABLE 3-6-34).

. Answers obtained from the pedestrians of Palma Street,
professionals and students were almost all pesitive. Among their
reasons are mentioned:

~ More comfort for the pedestrians.
- Most of South American cities have pedestrian streets.
-~ They do not think that the shops will decrease their sales,

{(2) Criteria for the Reform of Palma.Street into an Exclusively
Pedestrian Street :

A) Section for Exclusive Pedestrian Street

Considering the study of pedestrian flow, the present situation
of buildings along Palma Street, vehicle flow in the Microcentro area,
etc., a section of Palma Street has been assigned to -be equipped as an
exclusive pedestrian street. The section ig from 0'leary St. to Yegros
St., totaling 7 blocks, As for the sections Colén Av,-Q'leary St. and
Yegros St.-México St.,, the sidewalks will be widened for the
convenience of pedestrians. S
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TABLE 3-6-33. . COMMENTS ON - PROJECT OF TURNING PALMA STREET

(COMMERC1 AL HOUSES)

INTO PEDESTRIAN STREET (GOMMERCIAL HOUSES)

No.

Angwer

Reason .

From the commercial view
point, it is an obstacle,

because for the customers its
-much -easier to accede by car.

Comment

Not. interested in
giving an answer.

It is not conventent, because

gales rate will decrease.

Experience ¢n pedestrian

traffic on saturdays

has been negative.

It is convenient due to the
facility people will have to.

E0 along the sireet.

Experience on pedestirian
traffic on saturdays
has been negative.

Sales rate could increase &

it is very practical.

She. compares it with
Florida street of
Buenos Aires.

Experience on pedestrian
traffic on gaturdays
has been negative.

.1t is very practical for

those who come shopping,
consequently sales rate
cottld increase.

Shop Type Charge
Store Employoe
Restaurant Oﬁner
Corean Owner
Store

Optic Empioyee
Store Employee
Store Employee
Drug- Secretary
store

Store Owner
Optic Emplo?ee
Corean Employee
store

From the commercial view
point it is not convenient

because the decreasing’

vehicular traffic will bring

about a lower number of
customers, '

Commercial advantage & much
comforiable for the people.

Customers rate will decrease.

Toys Employee

Shop

Store Employee
Employee

It would be easier for
the people to acCede._

She compares it with
Florida street of
Buenos Aires.

Neone.

5he compares it with
Florida street of
Buenos Aires.

Pedestrian traffic would
increase & so0 would the
customers rate.

Restaurant Owner

It would be & good idea,
though there would not
be much difference,

Neutral coemment.

Note: o= positive, X= negative, -= no answer.
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TABLE 3-6-34  COMMENYS ON PROJECT. OF TURNING PALMA "STREET"
e INTOPEDESTRIAN STREET ‘(OTHERS) - :

No.  Charge Answer o Regsqn Co ) o . thﬁeﬁt

o e e 1 2y e 39 S 4 t m m  1m An B 2t o e e 2 A

1  Student o Palma is & commércial area None. -

and only in few places is

necessary ‘to acceda by car.

It will beé mich qquortahle.‘
2 Professio- o It is hecessary, "important- " None.
" nal ) & urgent. As a sireet ig ~

: net longer sat!sfying JRRt
the requirements due. to’
the traffic congestion.

4 Student - o' Practicity, hieraréhization ~ Nens.

' : ‘ ‘& embellishment of

 the eity,

4 Professio- o Palma; as a trading area 7 Nene.,

nal shoud turn 1nto a pedestrian

area.

5 Professio- b‘__Positlve ides, but a few None, :

“nal ”i' o points. should be imprqvedf
6 Professio- o Positive idea, bul a few ~ ' None.
’ nal = poinis should be improved, R

7 Student 0 It is very uncomfortable * 8Bhe lived 18 years
to go along the street, due in Switzerland. .
ta ‘the traffie congestion T )

& to its narrow sidewalk,

8 Tradeshan - - Mot & bad idea, but at Italian. He takes
the beginn1ng would be ) in count of most of the'
damaged. L : eities in Seuth-
) o0 America have pedestrian
) i - e streets. .
g Student o The double line parking. AL night. it should
makes .the pedestrian . tor vehicu)ar traffic.
traffic d1f£icult C
10 Professio- [} Posltiqe lﬁea, but_g . None.
nal few points should be
improved.
11 % General ] Supported jdea & also : .~ None, - -
Public necessary. Mainly, it is

thought that sales Tates of
stores will not decrease”
but, might increase. 1t is
necessary t¢ improve &

few points.

% Summary of answers, from a érpup 0f 10 people
{more or less), who were passing along.’
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B) - Piaﬁning Concept
é._Defiﬁiﬁioh_of-QVSections

Transaction Zone

.lhls sectlon has the dnitial p01nt of. the pedestrlan street, as
well as the transition area between the space for pedestrian and
vehicles,

Entertainment Zone -

Space for shopping and walking within the malls,
Lvents Zone

Taking into con31derat10n its locatlon close to the Plaéa de
1os Heroes, this space will be used for concerts, theaters, etc. in
the . open air. . This place will be for recreation not for commercial
aCthltles.\,= :

Transaction| Entertainment Events Transaction
Zone ‘ione [ Zone Zone
ct20me o} 0 320m Co200m - 120m
' C (Plaza de los|
herces)
_O'ieary 15 de Agosto Chile. ind. Naq. Yegros

FIGURE 3-6-46  RSTABLISHMENT OF FOUR AREAS

b, REinforCément of Green Areas_

The main objectlve of the mall is to preserve the spaces for
pedestrlan activities. The environment has to be improved through
vegetation on the stone or concrete buildings facade, with the purpose
of harmonlzlng the involving environment and offering shadow,

C. Symb011Zdt10n

The characterizing factor of Palma. Street between O'leary and
Yegros Streets are? Plaza_de_los Heroes, shops, tramway, etc.

In order to 1mprove the pedestrlan env1ronment even more,
'symbollc equipment installation could be proposed. An arch on both
ends of the pedestrian tram could be 1nstalled in order to define the
spaces exactly. .
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C) Using Exclusively Pedestrian Streets

Activities that shall be contained 1n the exclusively
pedestrian street are mentioned as follows:

Shopping activities _

Pedestrian safety circulation, through the equipment of the
pedestrian walk. : :

Granted pedestrian street equlpment

Fairs performed on weekends :

Permanent installation of kiosks

Parades :

Tram

Open air confectlonery shop

D) Equipping Criterion

To guarantee continuous pedestrian space

‘To create enough spaces for vehicles parking, which will be

the means of transport for people who converge to shop.
Equipping of access streets for pedestrian from the bus and
taxi stops up to the pedestrian street.

E) Physical Limitation

The average street width is of 1lé4m.

A 2m width for the tramway and 4m for emergency vehicles
(such as ambulance, fire truck, etc,) should be guaranteed.
The tramway will be included 1nslde the. emergency vehicles
space.

The pedestrlan should be guaranteed a width of 3m on both
sides of the street in front of the shops should be
guaranteed.

F) Pedestrlan Equ1pment

The f0110w1ng equlpment should be installed along the street:

Sanitary equipment: Ashtrays, garbage cans, etc,
Information: Information boards, clocks, show cases, publlc
phones, etc. :

Decorations: Public lighting, sculptures, flower pols,
stands, flags, monuments, arches, pergolas, etc,

.Control: Vehicle stoppers, etc.

The equipment should be installed in a linear ﬁay, due to the
characteristic of the mall and to the available space,

G) Equipment Location Pulicy

Transaction Zone: Located on both ends of the ‘pedestrian
street. In order Lo accentuate the pedestrian space, a dense
vegetation is necessary at the extremes as well as the
installation of the information, .decorative and control
equipment, The arch and monuments will also be installed in
this place,
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~ Entertainment Zone: This is the most active place, and
therefore, decorative installation and sanitary equipment
will be installed in groups, at the certain points, in such
way to facilitate pedestrian free movement,

~ Event Zone: In this place, pedestrian flow is relatively
slow, therefore, the decorative and sanitary equipments will
be concentrated, considering the equipment to be installed
at the Plaza next to this section.

The already mentioned characteristics should be granted to each
section. Besides, at the ends of each block, public phones and
information equipment will be installed. The mentioned pedestrian
equipment will be installed as a whole along the established strip
(See FIGURE 3-6-47), except at the ends of the pedestrian street,

Hé;w;

ey,
ﬂj.ll‘:._

5\:1{/;5
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FIGURE 3-6-67 ~ MALL CROSS SECTTON
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H) Cross Section

To keep pedestrian comfort, it is desirable to keep the
existing level difference between the sidewalk and the street. For
' that purposeé, the reinstatement of the tramway must be carried out and
it must be transferred toward the central median in order to obtain
more space for the northern sidewalk, Cross section of Palma Street

is shown in FIGURE 3-6-23.
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a. North Sidewalk (3.0 meters)

In order to raise the security and comfort.of pedestrians,
kiosks shall be moved to the center of pedestrian space,

b. Tram (2,0 meters)

The street. elevation and the tram.transfér will be carried
out in order to guarantee the 3.0 width pedestrian space
starting at the construction line of the northern section.

¢, Central pedestrian space (6.0 meters)

- With the object of maintaining continuity with sidewalks,
slopes of 2% to the south sidewalk, keeping the present
height of the rail. :

- A free space shall be created exciusively for pedestrians,
with the corresponding equipments to that effect. '

-~ Moving of the kiosks

- — Space for fairs

- Space for parades ‘

- Trimming of 2.0 meters at the side of the rail shall be kept
free for clearance for access. of emergency vehicles and
services., ' ' -

d. Trees (1.5 meters)

- Trees shall be planted at 3 meters from the south sidewalk,
- Around the trees, benches and other shall be placed.

e. South Sidewalk (3.0 meters).

- Tt is a space to guarantee the security and comfort. of the
pedestrians, \ ‘ _

-~ The area located east of the Panteon de los Heroes will be
large enough to constitute the "event zone", ' :

The transfer of the tramway presents many problems. However,
even though the transfer were difficult, it will keep the present
width of the northern sidewalk of 2,0m, meanwhile, the southern
sidewalk and the current street will have the same level (See FIGURE
3-6-47), For that purpose, the oblique sidewalk curb will be
implemented on the northern sidewalk in order to give space
continuity, Planting and Central pedestrian equipping will not wvary,
with or without the tramway transfer,

(3) Pedestrian Street Fquipment

Considering'the'pefibdic performance of fairs and parades in a
year, fixed objects shall not be installed. :

A) Planting

To offer shadow during the summer season, planting will be
carried out in a linear way (one line), on the southern.side of the
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pedestrian street, taking into account the sun movement and the tram
location. Besides, there is dispersed .and grouped planting, but
according to the -building type, use and space characteristics,
variants would be carried out. : ' '

a. Plant Types

“Thosé plants that -have 2 to 3 meters of diameter top crown
shall be suggested. Several recommended. plants are-enlisted below:

Naranja. jhai (sour orange tree) Tree
Crespon rosa (pink crape) R Shrub
Reseda ... . o Creeper
Jazmin E S - Creeper

Sonta Rita  Greerer
b, Loéatidﬁ_éhd-Distanceu

In gehéral; naranjé*jhéi_w111 be the basic plant, and
accompanying. this, 'will be :the other plants different in each block,
The combinations are: ' : -

- Naranja + Jazmin + Crespon Rosa
Naranja + Reseda + Crespon Rosa
Naranja + Santa Rita

Naranja + Crespon Rosa

[

I

300 200 300 200

B

~ 1200-15.00 ¢ 300300300300 I2.00-15.00

51 %% %%%%%

FIGURE 3-6-48  STREET VEGETATION LAYOUT PLAW

B) I1lumination

The lighting columns should be from 5 to & meters, since the
objective is to supply illumination to pedestrians at night. It would
be very convenient to use glass or iron materials in order to reduce
the maintenance cost, although the initial investment is high,

C) Location of Commercial Signs
The placing of commercial éigns shall be regulated (attached

parallel to the frontal wall), to give more visibility to pedestrians,
as well as improving the general aspect of the route. The reasons are:
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a, Municipality Order forbids the placement of 51gns at a
height less than 3 meters, :

b. Approximately 65% of the bu11dings haVe old Spanish
decorations, so that it will be profitable -keeping that
decoratlon.

PHOTO 3-6-3 COMMERCTAL SIGN BOARDS OVER THE STREETS

b) Paving Material

Paving tile "vainilla" type shall be used in its whole length,
whose use is designated by the Municipality Order. They can be
mentioned owing to following reasons:

- National product and less cost

- Little aging

- Well combined ‘with the- marble Structures placed along the
mentioned way ‘

- Using thicker materlal ‘on: the llmited road ‘is-wise for
penetration of emergency service vehicles, transport
‘services and Tram services

E) Other Equiphent

Equipment related to sanitation, resting and information
services shall be located close to the planting and illumination
system and aparting from traffic service space.

The necessary equipment is:

~ Benches

~ Pergola (1n31de garden)
- Trash can

— Public phone

- Guiding map

— Ashpan
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(%) Points that must be atteﬁded-in the Implementation
A) Con81derat10n for the Shops along the Street

- According to the performed 1nterv1ew about the pedestrlan121n2
of the Palma Street, there are shops that do not agree with such
modifying, because they are anxious about decreased sales. Therefore,
for the 1mplementat10n, the follow1ng p01nts shall be congidered:

a. Allow the shops to place the sale of their products in the
middle of the street (by turn).

b. Sales goods of fairs shall not compete with any existing
shop. '

c. The tables of the fall shall be placed in the center of the
street.;.- e , )

B) Regulations Accompanying Pedestrianizing
a. Regulations on Vehicle Passing

Vehicle passing will be regulated along Palma Street, from
Independencia Nacional Street up to 15 de Agosto Street, in order to
guarantee pedestrian safety. :

b Regulatlon about Parking

Besxdes the walklng access from the bus stops to the commercial
zone, at present there are patterns by which people can access with-
their own vehicle to the zone closer - to downtown and park on the
pavement to go shopplng.

- Therefore, it is necessary to apply some measurements for this
case,

TABLE 3-6-35 and FIGURE 3-6-49 show the tlmlng dlstrlbutlon on
Palma street and those crossing it. According to this, more than 502
of ‘the vehlcles park ‘less thdan 30 mlnutes, and more than the 80% park
less than 90 minutés. Those that park more than 2 hours are between
1.3-15% of ‘the total, but the timing proportion of parking with
respect to the total parklng time is 11-59%, which shows the enormous

influence that that causes this last group.
C. Regulatien about'Vehicle Access

Vehlcles to which access to pedestrlan street shall be
permltted are those of an emergency and service nature, However, the
access time for the latter -shall be ruled by the Ordenanza Municipal
No. 6115 (during worklng days from 13:00 - 15:00 hours and from 19:00

- 6:00 houre)
'd. Regulations cbacerning Commercial Signs’

_ - As it was mentioned above, the use of projecting signs, shall
be forbidden for landscaping preservation,
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Accumulative Proportion (%}

029 046 6060 SOID 1207 1B026Y 270-359
parking Duration {min.)

__ Pamma. _ parma- 15 DE AGOSTO .. 15 DE AGOSTD
.M P.H A S - o

FIGURE 3-6-49 DISTRIBﬁTIOH OF PARKING DURATION AT PALMA AND 15
DE AGOSTO STREETS

TABLE 3-6-35 PAREING DURATION DISTRIBUTION

PALMA _ 15 DE AGOSTO

0- 29 707 55 12.9 1257 134 9.4 734 69 10.6 - 616 46 13.4
30- 59 708 16 &4.3 687 16 42,9 1018 24 42,4 815 18 45.3
60- 89 609 8 76.1 205 3 68,3 635 9 70.6 674 g 74.9
90-119 98 - 1 98.0 ° 527 5 105.,4 394 4 98.5 626 6 104.3

120-179. 755 5 151.0 133 . 1 133,0. 766 5-153.2 721 5:144:2
180-269 215 1 215.0 200 1 200,0 1880 - 9 208.9 193 . 1.193.0
270-359 610 2 305.0 0 0 1421 5.284,2 0 0

Total 3702 88 42.1 3000 160 18.8 6848 125 54.8 3645 85 £2.9

e. Regulation about the Installation of Sales Wagon

The existing kiosks shall be mo#ed to the center of the street,
With respect to the new installations, only those that will not
compete with the products of permanent shops shall be ‘permitted.
) Maintenance and Control

Tmpelling the formation of Traders Association of the zone is
recommended in order to control and maintain various works such as
cleaning, removing of objects and signs in transgression, organization
of fairs, etc. ' : .

D) Preventing Crime

Crime tends to be produced when there is a concentration of
people; for this reason strict control- shall be carried out.
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2) Preferential Street for Pedestrians
A) : Location

_ Streets ‘with' North/South dlrectlon joining bus stops with the
Palma street.

15 de Agosto (Betﬁéen Pte, Franco and Humaita)
Chile (between Pte., Franco and Humaita)
Yegros . (between Eligio Ayala and F,R. Moreno)

When river side parking is constructed, it will be extended
until Paraguayo Independiente Street.

B) Sidewalk Width

Wldenlng to 4.0 meters (actual’ 2 0 meters) in order to increase
the pedestrian comfort. The pavement shall be the same as used for the
exclusively pedestrlan street, that is, valnllla" type tile,

C) Planting

The plantlng ‘shall be carrled out on the both sidewalks of the-
street, in order to offer shadow. The type of plant will be the
Naranja jhai, with 3-4 meters of separation between them,

3.6.6 Traffic Control Planning

The premise of this proposed plan is to complete achievement of
transit control,

1y Regulation bn_Pafking-

Undue parking on the pavement ‘causes enormous damage delays in
transit flow, due to considerable reduction of the road capacity
caused by the narrowing of the pavement, therefore, strict controls of
such tranSgresslons'shall be required; According to the field survey,
63% of the vehicles do it without paying (See TABLE 3-6-36). S0, it
might be said that the situation of the control system does not
function well, To improve that situation, the followings are proposed.

(1) Area

The area shall be the présent area, That is, the area limited
between Brasil St., Hermandarias St., Cnel, Bogado/El Paraguayo
Independlente St. and Rodrlguez de Fran01a Av./Ygatimi St,
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TABLE 3-6-36 SITUATION OF ROAD PAREIHG PAYMENTS

Location Ticket Free Pass Pass for Not Paild Total

Veterans
A 62 22 & 117 205
B 37 6 2 107 152
C 26 4 1 63 94
D 33 13 1 79 126
Total . 158 45 8 366 577
Percent 27,4 7.8 1.4 63.4 160.0
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(2) Controlled Parking Area

The sectors that perwmit parking on the pavement are as shown in
FIGURE 3-6-530. Once the building for parking is constructed, the
parking on the pavement should be forbidden near such equipment.
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FIGURE 3-6-50 PROPOSED CURB PARKING
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(3) Controliled Hours

From Monday to Friday

7:00 - 12:00 and 15:00 - 19:30 in Summer
6:30 ~ 12:00 and 15:00 -~ 19:00 in winter

Saturdays .

7:00 ~.12:00 in summer
6:30 - 12:00 in winter

{4) Control Hethod

a. Divide the area into 60 sectors, and to each will
correspond one controller, Every 48 hours, the controller
shall change the control sector (See FIGURE 3-6-52).

b. The control shall be performed not only in the controlled
parking trimming, but in the forbidden spaces inside the
sector, '

¢. Considering the average parking time, the control must be
performed at least every 30 minutes,

d. Control detail

- Parking card sales

- Control of vehicles in transgression, unpaid parking, double
parking, parking in prohibited places.

- Intervention im transit accidents.

-~ Arrest of viclators (crossing on a red signal, not
respecting the stop signal, transit opposite permitted
direction).

(3) Parking Time Control

The maximum permitted parking time shall be 2 hours in the
transversal streets w1th the Palma Street and 3 hours in the proposed
control zone,

(6) Penalty for Parking Vlolatlons

Parking v1olat10ns, espec1a11y those of double parklng and no
parking zones, shall be penalized with severity, due to the enormous
negative influence caused to the motorcar transit, The monthly off-
road parking fare may be taken as a reference, which is from Gs,
15,000 to 20, OOO (present penalty is Gs. 3,000).

{7) Parklng Fare
There is a great dlfference in the parklng fare on and off-road
(Gs. 50 and Gs. 200 - to Gs. 300 each hour respectively), therefore,

this must be readjusted. The parking fare on the pavement could be 60
or 70% of the off-road parking, as a reference.
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The quarterly parking card (Gs., 8,500) and the "Espacio
Reservado" (reserved space) (Gs. 12,000/year) are much lower compared
with the common parking card, Therefore, they shall be adjusted;

_ The medium duration of parking in commercial zones is from 30
to 60 minutes, therefore, a 30 minute card should be issued in order
to prevent unnecessary expenses for the vehicles owners (See TABLE 3-
6-37).

TABLE 3-6-37  AVERAGE PARKING DURATION BY AREA
(Unit:min,)

Area Street _ . Hour

e e e e e e e e e e e o i o Al R B R A 1 A Al Tl 408 b e S o o e

Commercial Area Pte Franco

~0'leary and Ayolas : 24,6 32,6
‘O'leary :
Pte. Franco and B. ConsLant 27.7 29.6
Palma
15 de Agosto and 0'leary 44.5 18.6
15 de Agosto .
Palma and Pte,Franco ' 54.0 42.9
Administration Alberdi
Area Humaitd and Haedo 61.9 74,6
Humaitd
Alberdi and 14 de Mayo ) 56,0 . 146.3
Residential Area Piribebuy
Caballero and México 90,3 33.0
Caballero .
Humaitd and Piribebuy 58.5 ) 33.0
(8) Others Peints to be considered
) Sﬁpervising Controller

According to previous experience, 4 supervisors are needed, at
the rate of .15 blocks per supervisor, to attend the 60 controllers
that will be working in their réspective blocks, in order to reinforce
the control system. Furthermore, transportation means (motorcycle) and
other necessary expenses shall be considered.

B) Controllers ‘Authority

. - Present controllers are not municipal officials, and their
support is- the commissions for the parking card sales and peralties,
As a consequence of this situation, their authority is restricted,
which results in disobediece of regulations by drivers, Therefore, it
is necessary to intensify their control, giving more authority to
controllers (accepting them officially as municipal officials), and
with the cooperation of transit police of the city.
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2) Traffic Regulations
(1) Regulation of Circulation:

In order to establish the sectorial. separation of the transit
that fits the use of the proposed ground, the crossing of
intersections of Humaitd/F. R, Moreno Streets shall be forbidden,
except the private and public motorcar transit axis. For the purpose
of physical control, a speed bump shall be installed in the middle of
the intersection, on the mentioned streets (See FIGURE 3~6--53).
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FIGURE 3-6-53 TRAFFIC CONTROL AT INTERSECTIONS OF F.MORENG AND
HUMAXTA

(2) Stop Signs

Street ranking is shown in TABLE 3-6-38. In the non-signaled
intersections, the vehicles riding the secondary streets will be
obliged to stop before crossing the main streets. To ensure road
priority, stop signs and road markings shall be placed. For the
reinforcement of this measure, strict control by the transit pollce
and education in traffic safety before the issuance of drlver 8
licenses is proposed.

TABLE 3-6-38  PROPOSED STREETS HIERARCHY

East-West | Principal | Principal |Artery -~ | Bus. Exclu-
Artery Artery for Local sive artery
Horth-South| (two way) {one way) Traffic
Principal
Artery

(one way)
Artery

for Local
Traffic

Bus Exclu-
sive artery

Note : 0 ;Priority Street
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(3) Speed Réguiation

Circulation speed in the Microcentro shall be restricted in
order to guarantee pedestrian safety, since the basic criteria is to
pive preference to pedestrians.

 The maximum allowed speea shall be 40km/hour. The signal
synchronization shall be done in basis to velocity,

(4)  Vehicle Passing Regulation for Palma Street

~Vehicle passing will be regulated on the section between
Independencia Nacional and 15 de agosto Streets. The blocks of the
streets adjacent to Palma Street and those between the said section
will be destinated for parking. For that purpose, a 10m area will be
crested (next to Palma Street), in such way that vehicles can carry
out maneuvers to change directions {(See FIGURE 3-6-54).

¢U‘
2l R

16.00

"CALLE  PALMA 1400

7,
n /
72/ R

FIGURE 3-6-54 U-TURN ZONE OF PALMA STREET

3) Pavement and Traffic Sign Marking

Traffic control is necessary to define the rules of vehicles
and pedestrian flow. For this purpose, pavement markings and traffic
signs are requires,:

(1) Pavementlﬂarking Plan

TABLE 3—6-39.shdws the typeé pavemeﬁt marking, whose main signs
are described as follows: '

At present, low resistance paint is employed for marking
pavement, therefore an anrnual work concerning these signs is required.
Thermoplastic glass bead must be employed to improve their endurance
as well as thelr visibility for night driving. This procedure will be
necessary once every 4 to 5 years, according to the traffic volume,
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TABLE 3-6--39 ROAD MARKING FOR PARKING CONTROL:

Types Location _ _

- Btreet ~ Street Center (More than 4 lanes) . :
Central L O S——<
Line : T o i

(2 lanes)
— oy ———
' 600 ~a.'oo!
Lane line Lane . 1imit . .. . (Nd.lane_chaﬁging section}

¢ : _ ' ",_15_'

(Lane changing section)

| e |
Pedesirian Areas to orientate .
¢rossing pedestrian crossing Q
: . "
3
Stop line ° At the intersections’
where temporary .
detention or stop . - . . rT——="
light detention must- : g
be done (im before
the pedestrian
crossing).
On road Streets were parking (Passenger car) . .
parking is aloowed. : Y T ey g
| A
(Bicycle) -
n_:g [ 1ol g
AT
———————————————————————— .—————————-————————-——5——————————-i————.————'————————f*
Traffic At the intersections
direction before reaching the
intersections &
vwhere the lane
number increases or
decreases.
_________________________ L P .
Temporary Before the stop line
detention of non preferencial
"sTOP" intersections
without stop light.
Bus : At the bus exclusive
preferencial lane. Ope for each
sign bliock,
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(2)

"STOP",

Lane Lines

The proh1b1t10n to change lanes is applled mainly near the
intersection. Thls measure should be taken 30m before the

stop Tine.

Pedestr;an Cfossings

. Pedestrian crossings in the arteries within the centro vary.

Therefore, a standard is required., Furthermore, although the
width of the pedestrian strip depends on the quantity of
pedestrians, it is established at 2.0m for all arteries
(taklng into consideration that streets are narrow) and 3.0m
in case of preferentlal streets for pedestrian.

Stop Llne

When marklng the stop line, two aspects must be taken into
account; the visibility of the 81gna1 as well as the
intersection.

Parklng Place

Each parklng area shall be 2.5m x 5m.

Arrow Dlrectlon Only

Most of streets within the centro are one way, therefore,
marking must be defined in order to keep security.

"STOP" Marking

This is located at the entrance of an intersection without a
signal for a non-preferential artery,

Traffic Signs.

The traffic signs to be employed for the traffic control are

"Parking", "Taxi" and "Bus Stop" (See FIGURE 3-6~55).

The "STOP" traffic sign will be used together with the "STOP"
marking. The "Parking" sign is to be used if possible om each block.
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3.7 = ESPANA EXTENSION
.3.?;1‘ Croés SeCEion Elements
1y Projecfioﬁ of.tho Traffic bémand :
The results of the projectlon of the exoonSIOn of Espana Av.

for the years 1992 and 2000, estimating the hulldlng of 2 and 4 lanes,
are as shown in FIGURE 3-7-1,

URIT:1000 PCU/DAY
.- 20T

184

16

M . . ) . . ’/,-—'”

A ,/
124 ’-‘,/’ )
. gl . .

R

4 T - - T 7
1987 . 1992 2000
. . e . YEAR
o — 2 LANES - 4 LANES .

FIGURE 3-7-1 ~ TRAFFIC VOLUME ON ESPANA EXTENSION

- The trafflc volume in case Avenue ig equipped with 2 lanes
would be 9,000 pcu/day in the year 1992 and 11, 000 pcu/day in the year
2000. Considering that-the capacity ‘of an avenue with 2 lanes is 9,000
pcu/day, the traffic volume in the year 1992 will be almost up to the
capac1ty”, In the . year 2000 its congestlon rate becomes 1 2.

In.case the Avenue is equ1pped with 4 1anes, a volume of 11,000
pcu/day is foreseen for the year 1992 .and of 15,000 pcu/day in the
year 2000. This means that it would have 20% - 30% more traffic than
if it is equ1pped with 2 lanes. So comparing both volumes with the
capac1ty of a4 lane road, assuming service level the Mme.Lynch
Avenue, which is of 40, 000 pcu/day, it is estlmated that some extra

capacity will be left, When' the prolongatlon is.of four lanes, there
will be Espafia Av. sections where the congestion rate would be over
1.5 because that this reform attract traffic.

_ FIGURE 3 7 2 shows the 1nfluence that " will- be produced on the
“Tacuary .intersection by Espaifia Av. extension, The access and egress
‘'volume in peak hours is 2,800 veh./hour ‘and for the year 2000 it will
‘be 3,300 veh:/hour, With the extension, this volume would be reduced
to 2,700 veh. /day even up to the year 2000. In the same way, the
saturation flow rate which is 0.90 and will grow up to 1,19, with the
extension. “Even in the year 2000, it will stay under 0.90 (See FIGURE

3-7-3).,
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"FIGURE 3-7-2 TRAFFIC VOLUME AT TACUARY INTERSECTION

* SATURATION FLOW RATE
1,5

1,4
1,3
1,2 |
1,1
1,0
0,9 1
0.8
0,7
0,6
9,5 — —
1987 ' 1992 o 2000

i

WITH ESPANA

—__ WITHOUT ESPANA ..
EXTEHTION

EXTENSION

FIGURE 3-7-3 SATURATION FLOW RATE AT TACUARY INTERSECTION

2) Cross Section

In FIGURE 3-7-4, the cross sections are shown and vary with

the No, of lanes chosen.

3.7.2 Route Selection

The aspects that must be studled are the f0110w1ng.

1) Starting Point

At the startlng points, 2 Institutions with which we must deal,
are observed, They are Comisaria No. 5 aand History Museum "Andres.

Barbero"

— 170



STANDARD 4 LANE TYPE'
22.00

050] 300 050 6.50 200, 6.50 050 300 {050

‘ :
i

SEPARATED TYPE

_ 10.50 _ _ i0.50 .
. asol 300 050, &50  0s0| ~ loso 850 0850 300 [0S0
— — ' — : —
FIGURE 3-7-4 TYPICAL CROSS SECTIONS OF ESPANA EXTENSION
2) Train Maneuver Area

_ Since the prolongation passes through this area, this road
could be closed during the hours the trains are manenvered. But the
train's frequency of departure and arrival is three times a day only,
This will not cause great congestion.

3) Crossing the Storm Water Drainage

At the back of the Train Station there is a big drain which is
in bad condition and with no protection; created erosion and holes of
20 meters, To cross this section, two alternatives are considered: one
is building a bridge, and the other is to fill the holes by extending
the drainage. : '

4)  The Joining Point to the Hicfocéntro
The alternatives to be considered are the following:

a. The jpinidgiQf'Méxic0_and Caballero Streets, which are the
closest ones. B
b Thé'joihing_with_the'lé_de Mayo_anﬂ'Indepéndéncia Nacional
Streets, in the neighborhood of the area which produces
large demands, -
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c. The joining with Iturbe and Yegros Streets, with the purpose
of conserving the pedestrian road in the Microcentro area.

5) Chacarita:

Between Espana Av. exten51on and Asunc1on s, Bay, ‘there is an
The people live
there in very poor conditions, Possibilities of: acquiring these lands,
which are occupled by an 1rregular populatlon,-should be studled

arca of many illegal residences called "Chacarita'.

The propesed alternatlves and thelr characteristics and
problems are summarized in TABLE 3~7-1 and FIGURE 3-7-5.

TABLE 3-7-1 .

COHPARISOH or ESPANA AV, EXTENSION ALTERNATIVES

Alrernative 1

VAlt_arnative 2

Alternanve 3

Alternative 4

#*Intersection of Espafia *Cuive of ‘Eapaiia Av.

1.Junction  *Curve ofEspafia Av. #Curve of Espafia Av,
and Tacuary Street Av. and Tacuary Street ' and Tacuary Street and Tacuafy Street
*Ind.Nac, and Costaners *Ind.Nac, and Costarera *Yegros and Tacuary )
. ¥Paraguari *Paraguaﬂ? )
2.Main %Railvay~yard *Restaurant *Railway-yard *Railuway-~yard
Obstacles  *Restaurant o *Zone of Chacarita *part of high achool - *Restsurant
*Zone of Chacarita. (70 houses approx.) #Zane of Chacarita *Zone of Chacarita ~
(50 houses approx.} ’ (0 houses approx,) (6 houses approx.)
3.Length of 875m (6ER) 1,060m (940m) 635m (4750) 4705 (325x)
the Road i . : S
4.Length of 83m 170m 83m -
the Bridge :
5.Length of 355m (H=7m) 355n (H=7m) 160m (H=9m) -
the Walls . E L
6.Length of 100m 145 + 90 = 235m 100m 100w
the Sewer -
7.Cost of Works
(mill.Gs) ) .
Filling 1,324 1,437 988 675
Bridge 1,467 1,929 1,132 -
3.7.3 Improvement of Tacuary Intersections
1) Reasons of the Inc1u51on of the Tacuary Intersectlon

Improvement

Street,

If extension of Espafia Avenue is performed to 14 de
there might be difficulties in 1992 because'

'Mayo

a. The lineal outline goes through a section of Chacarita,
treatment involves a series of problems of a social and
political nature, :

b, Thé meaning of the extension of

'Espaﬁé AV,

was that,

according to the Master Plan, it was'to offer. accesses to
downtown through East/West oriented streets and ‘distribute’

traffic

through North/South oriented streets, This idea was

abandoned however, because the exclusively pedestrian street
is cut by Independencia Nacional and 14 de Mayo Street of
North/South orientation.

—172—



I

huivsy } 3 3
\ %‘,@“F y
\‘Eq‘ 1 1? Sl 'ifgil:: iy

5 T3l

Wl

[T

s

A
DL e

|

RN e A oy i
by L TR R

ipgro il JERENIA AN : 1L
"?-.,_,... Ry *,_:.-j o l‘ ;ji’ H:ﬂiﬂ\rﬁai

ll M
Alternative-3

-
T BN

T EY IR [ Inii.
Sty
oI

Alﬁerna

tive-4

FIGURE 3-7-5 ALTERNATIVES OF ESPANA EXTENSION

—173—



In consequence, looking to 1992, .the extension of. Caballero
Street has been contemplated and determlned as a motorcar transit
axis, with the object of lightening the traffic congestion verified at
presént at the intersection of Cnel. Bogado ‘and Tacuary Streets, by
transferring a part of the flow to Caballero and México Streets,

Then, as an alternative to Espafia Av, exten31on, 1mprovements
of Cnel. Bogado and Tacuary Streets 1ntersect10n were studied.
2) Analysis of Intersections Capatity"
(1) Analysis Conditions

Although proposed parking areas. are constructed adjoining
Costanéra Avenue destinatéed to users of center sector, the access flow

to the intersection shall not'be'modified (See TABLE 3. 7 2).

The analy81s shall be performed with respect to the peak hours
.of the morning (7:00-8:00); of the aftermnoon (11 30-12:30) and off
peak hours (9:00-10:00). - '

TABLE 3-7-2  SECTION TRAFFIC VOLUME INTO MICROCENTRO

Section o . . Grorwth_ - ) Growth

1987 -1992 Rate(Z) 2000 Rate(Z)

North-South 15,846 26,080 1.65 29,328 1.85

East -West 70,800 -57,523 0.81 74,193 . 1.05
"Total _ 86,640 83,603 _0.96 103 521 . 1.19

(2) Traffic and Signal Cdnditions

The present:traffit volume is as indicated in FIGURE 3¥7f6. The
signal phasing is as indicated in TABLE 3-7-3.

(3) Analysis Results

According to the signal ‘phasing, the volume/capaCity relation
(V/C) exceeds 1.0 in the peak hours in the Mcal. Lépez Av. access and
in the afternoon peak hours in left turns of the Cnel, Bogado street
access., The V/C limit exceeds 1,0 in the afternoon peak hours, for
which it can. be deduced that the traffic can not be absorbed with
present signal phasing, .

However, according to the signel phasing proposed, the V/C
limit decreases to 0.93, less than 1.0, indicating ‘that the treatment
of traffic in the intersection is poselbly rendered '

Consequently, looking to 1992, traffic shall be able to be

lmproved and the necessity of the extension of Espafia Avenue will be
reduced. '

—174 —



8503

—

Ul

GNEL, 80GADC . 292

576 JB-—587

—

ES
FARR

C T
COUAL
OQU

Year 1987

CMNEL. BOGADC : ars 5108—52z " "

-4}4%

— I Ese
35 PARRDOLINJ.

' _’/\ o g

50N

— : L7

Year 1992

CNEL. BOGADS ‘ 28

TATUARY

FIGURE 3-7-6 INTERSECTION TRAF?IC YOLUME AT TACUARY AND CNEL.

BOGADO

—175—

L ESC T
PARROGUAL
SAN

M

Year 2000



TABLE 3-7-3 - PRESENT SICNAL PHASING (TACUARY INTERSECTION)

Phase 1 2 3
k — Sl
3y % —
i ] | ]
Tacuary
Green 15" 35" 25" )
Yellow 3n o" ' gu
Totally 2" " "

Red

Note: It allows right turns without traffic lights on
the intersection of Espafia Avenue and Cnel, Bogado.

TABLE 3-7-4 CALCULATION : OF iNTERSECTION CAPACITY UNDER
PRESENT SIGNAL PHASING (TACUARY INTERSECTION)

Time Entrance Vehicle Hourly Capacity Volume/ ~ Green Capacity Volume/ Sturation Critical
Direct. Flow Yotume (veh./lh Capacity /Cycle{veh,/ = Capacity Flow Rate Sturation

of green) hour) 13/ Flow Rate
(1 (23 (/D) (1) (2IxL4Y . ((2IRC4
2 3n 1,432 0.21 35/86 583 .52
TI00  WESE — o e e e e et e e
— 217 1,508 0,14 61/86 1,170 0.20
T it T L L — 0.74 0.85
East 4—— 623 1,724 0.36 25/88 501 1.24
B0 mm oo e e e
North + 298 1,648 0.19  15/86 287 0.96 _
% 429 1,449 0.30 35/86 586 0.13
D100  HESE e e o e e
—p 452 1,615 . 0.30 §1/86 1,075 0.42
B0 e o m e e e e e e e e 0.73 0.84
East e 637 1,716 0.31 25/86 499 1.08
0 D = == e e
North + 212 1,685 0.12 15/86 264 0.12
_ A gs5s 1,439 0.59  35/86 586 1.46
11280 HeSt =—mmmmmm e oo e e i
—® 1,001 1,615 0.66 61/86. 1,075 ©.93
a0 . 0.88 1.01
Bast 4—— 285 1,716 0.19 25/86 499 0.5¢8
L B m o m e e e e e T e e e
North * 194 1,643 0.12 15/86 287 0.68

However, for the year 2000, the traffic volume shall increase
1,19 times more than the present and V/C limit will increase to 1.0,
which means the intersection of Tacuary and Cnel, Bogado Streets shall
be congested, and it shall be convenient that the enlargement of .
Espafia Av. is comstructed to Caballero and México Streets, and
distribute the transit that shall concentrate in the said
intersection. Also, a connection of said extension in the future to.
Costanera Av. is proposed to structure another access trunk way. to
the Microcentro. :
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TABLE 3-7-5  PROPOSED SIGNAL PHASING (TACUARY INTERSECTION)

Time M F MD M F MD M F MD
Green 21 15 11 45 37 16 10 24 49
Yellow _ 3 3 3 [P (3> (33 3 3 3

Totally . o S ' ,
Red - 2 2 2 @ (2 (2 2 2 2
Note: M = Peak haur in the morning.
F'= 0ff pesk hour.
MD = Peak hour at midday.

* Allows turning to the right without trafflc llght at the
“intersection of. Espana Avenue -and Cnel. Bogado.

TABLE 3-7-6 . CALCULATION OF INFERSECTION CAPACITY. UNDER
PROPOSED SIGNAL PHASING (TACUARY INTERSECTION)

Time Entrance Vehicle Hourly Capacity VYolume/ Green Capacity  Volume/ Saturation Critical

Pirect. Flow Volume (veh./1th Capacity /Cycle (veh,/ capacity Flow Saturation
of green) hour) (13/ Rate Flow Rate
(13 (2 {13/7¢2) (2 (2% ((2¥x(3))
""""""""""""""""""""""" 2 186 618 0.30 46/86 928 o086
7:00 West = 3 115 1.4s2  0.08 10/86 166 0.69
o — 217 1,508 0.14 56/86 964 0.23 0.8 0.69
8:00 Rast R 628 - 1,724 0.36 418786  s0z . 0.6
CNertn & 276 1,648 0.17 21/86 401 0.69
T S e 599 0.31 37/86 257 o2
9:00 west T 3 zm . r.am  oar zares  ame 0.53
to % 452 1.515  o0.30 e1786 1,075 0.42  0.50 0.68
10100 Rast & - 530 1.706 . 0.31 37/85 738 - o.73
Nortn  § . 212 1,685  0.13 1s/8s 294 0.9z
T T e T 40 - o0.17 16/86 100 .02
11530 west T 3 7oa 1.5 o.sa 4asee 820 0.93
to T T e01 1,516 0.6 65/86 1,145 0.87  0.82 0.9
12:30 Rast XA__ 286 1,716 0.17 16/86 _ 319 0.50
Nortn & 184 1,643 0.1z 11786 211 0.92
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TABLE 3-7--7 CALCULATIOH OF PROPOSED INTERSECTION CAPACITY
- FOR .YEAR 2000 (TACUARY IRTERSECTION) RO

Time Entrance Vehicle. Hourly Capacily Valume/ Green Capaeity Volume/ Satpr}at"t'nn Critiecal

Direct, Flow Yolume tveh./1h Capacity /Cycle. {(veh./ Capacity ~Flow Saturation
- © of green) o © hour) (137 Kate Flow Rate
{1 (2) (13/7(2) (3> (2I%(B) [ {(2r»x(3))
"""""""""""""""""""" e 221 s18 - 0.36 4s/86 . 323  o.e8
7:00 West = 5 137 Lasz  o.1o .iojas . 166 . 0.83
to RN 268 1,508  0.17 56/86 964 0.27 - 0.80 0.91
8:00 East X ___ 741 1,724 . 0.43 45/86 02 0.82
Nortn | 528 1.643  0.20 21/86 . 01 0.82
T e hee | o.ar awses o ze7 o8
9:00 vest T 3 286 1,438 0.20 24786 - 454 0.6
to % sas 1,816 0.35 61/86 . 1,018 0.50 - 0.72 0.81
10:00 East R eal 1,716 . 0.37 37/86 7as. 0.87
wortw ] 252 1,688 0.15 16/86 294 0.86
""""""""""""""" :;",'5“'"_1BS""""316-""5?56“1&}58-""'f_"_""""“"'I?BE""""""""“""h
11130 West '3 908 1,439 - - 0.63° 48/86 820 1.11
to - T Tidm 1,815 0.79 e5/86 | L4s. 1.4 . 0.97.  1.10
12: ao“:};;l """ AT e s oze 1eree ste | 1.07
North A 231 1,645 - ©0.14 11/86 . 211 1.09
3) ) Interséétioh Treatment Problems

The congestlon at peak ‘hour in the mornlng is due to the
stopping of vehicles coming from Espafia Avenue, since there.is no
possibility to make a right turn to enter Cnel. Bogado Street,
Therefore, it is necessary to create the 1ntercr0331ng lane above
Cnel. Bogado Street,

The permanent turn right of Espafa Av. presents a large transit.
volume and the space for vehicles circulating in that direction is
small, With stopping of some three vehic¢les, the turning right arm
would be blocked. This reduces the traffic capacity of the-
intersection. The construction of an exc1u51ve route for turning is
required to solve this.

In the 51gnal pha51ng proposed the left turnm outlet of Cnel,
Bogado St., shall be carried out in the second phase, too, whenever
Mcal. Lépez Av. entrance flow should permit. Also, the turning that
shall be performed during a green light of Cnel. Bogado St. is the
third phase. This method exists actually in Paraguay in some
intersections, but as they are scarce, Tt is convenient that in ite
beginning it will be controlled by policemen of the Security
Department until the population has been educated in this regard.
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3.8 PLAN FOR THE URBAN. BUS TERMINAL LOCATED IN MUNICIPAL MARKET
NO. 4

3.8.1 Tefminal's Functions.
1) nghtenlng Congeatlon

The act1v1t1es of 1oad1ng and unloading passengers on the
streets will cause of great. congestion especially due to the mixed
traffic of -public buses and private cars. The congestion becomes
greater when there is a considerable number of parked cars on the way
or when there are a lot of bus passengers. This kind of congestion is
seen in the Market No. 4 area. Theréfore, the construction of a Bus
Terminal with exclusive space would eliminate the loading and
unloading act1v1t1es of bus passengers on the streets, assuring normal
traffic flow. : :

2) Reduction of the Number of Buses that Enter into the
chrocentro Zone _ .

The urban bus routes of Asunc1on Clty and its Metropolitan Area
is concentrated in the Mlcrocentro area, and causes less operation
eff1c1ency in this area, - This efficiency increases when approaching
the Mlcrocentro area, reaches the ‘peak at the entrances, and decreases

- again afterwards. From ‘the trafflc axis point of view, the efficiency

of the bus lines which comé from E. Ayala and Fernando de la Mora
Avenues and enter into the Microcentro through Gaspdr R. de Francia
Avenue, decreases from 20% to 30% after Market No. 4. The efficiency
of the bus 11nes which ‘came from Espaiia. and Artigas Avenues decreases
30%Z after pa331ng the Plaza Uruguaya.

Accordlng to the Microcentro traffic ‘planning, three of the six
main avenues that have an east-west direction will be exclusive bus
ways, and one avenue will be used both .by buses and private vehicles.
These are the major avenues that can be used by the buses for their

routes.

For these reasons the number of new buses that can be put in
circulation in the future is limited. Therefore the number of buses
that enter in the Microcentro should be reduced in future, For this
.effect, 1nsta11at10n of ‘a bus termlnal in the surroundlngs is needed,

52 57 and 29 2% of the total amount of buses that enter into
Microcentro area pass through the Market No. 4 and the Plaza Uruguaya
respectively. Therefore the best place for a bus terminal is adjacent
Market No, 4, and stralght ahead of Plaza Uruguaya where another

termlnal is requlred

73)' Increased-BusfPassengers
 As seen in- FIGURE 3 8- 1 ‘the present'pfdblem of Market No. & is

the ex1stence of congestions of prlvate and public vehicles, caused by
the unorganized distribution of bus stops in that area.
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FIGURE 3-8-1 PRESENT CONCENTRATION CONDITION OF BUS LINES
NEARBY THE MUNICIPAL MARKET NO.4 -

4) Reactivating the City

The area for the installation of the new bus terminal located
next to Market No. 4, is used now by many illegal businesses and
shops. By the construction of a bus terminal, this area could be
reorganized, : ‘
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3.8.2 Bus Termlnal Plan
.1) -Zone

The zone adjacent to Market No. 4.is located at the starting
point of E. Ayala Avenue and is located only one kilometer away from
the Microcentro. This avenue has the hlghest traffic volume w1th1n all

the .avenues of Asunc1on.

In thiS zone there are many shops, supermarkets, electronic
shops and bars. The number of passengers who disembark from buses
doubles the number in the Microcentro. There are many new tall
bulldlngs where high prlced ‘objects are sold (See FIGURE 3-8-2).

25 of the 41 ex1st1ng bus 11nes are concentrated in thlS zone,
and the number of buses which pass through this zone is more than
7,000 per day. At the peak hours, buses, privateé cars and pedestrians
overflow the streets and cause the serious traffic problems,

2)  Terminal's Chatacteristics,_

.Tﬁe.charectefistics for the bue terminal are shown in TABLE 3~

The Characteristics are classified in four types;

"a. lineal term1na1 .

b. long bus stop (located away from the streets)
c. terminal for regulating schedules, and

‘d, terminalifor transferring '

'These_types are categorléed based on the following two
characteristics: : \

a.'1nstallatidh place: on or off the road, and

b, bus line: if it will have a rerouting premise or not {(if
transfer will be an obligation or not)

TABLE 3-8-1 BUS TERMINAL CLASSTIFICATTION

CharéctefiStiCS’ Linear Terminal’ Haln Stop Regulation Transfer
) Terminal Terminal

. ‘Logation On road . Qff road Off road Off road
- Bus lines - Actual’ Actual  Partial  Restruc-
. ' restruc- turation

turation

_ Con31der1ng the 1nten51ve trafflc -congestion and less
efficiency of the bus" operatlons in the Microcentro; there is no doubt
that the rerouting of the bus lines will be effective, and will solve
those'problems 'in future. But the problem is that there are 40 bus
“enterprises which are in constant competition offering high quality
services, so that an admlnlstratlve regulation will be needed to
.promote . the rerouting of the bus lines, which means that this

" rerouting must be done in the long term,

—183—



The economic option would be to use a road -as a bus terminal,
This idea would be a solution only for the short-term, because lots of
problems will appear when this idea is used in an almost definitive

way. So the termlnal has to be lnstalled off the road

mostly needed,
better

The. termlnal for the houle schedule regulatlon is what is

to establish

a terminal

stop,

but considering the operative. difficulties, it would be
as a long bus

remaining

possibilities to change it into one for. schedule regulatlon or a
transferring termlnal

"TABLE 3-8-2

CHARACTERISTICS OF BUS TERMINAL ALTERNATIVES

Type Summary - Advantages Disadvantages . Necessary Studies
Linear Bus To integrate bus stops on  Low construction cost. *Number of lines which can *Review of lang use along
Terminal the E.Ayala and Fdo.de la be vsed will be limited, the avenue. :
Mora . Avs.to the low traffic due to the extension of - . *Review of yraffic control,
"se¢tion produced by the space for boarding and .
construction of the viaduct. disembarking.,
which connects E.Ayala Av. *Difficulty of bus circula—
and R.de Francia Av. tion to secure the bus
terminal fupction,
large Scale To load and unload passen— Road craffic congestion ¥Relatively high construc~ *The methed to collect
Bus Stop ger at the exclusive and  will be lighter. tion and building cost. access charge to ensure
- “independent space out of . . income resources.
the road, in erder to avoid
the congestion cavseéd by
the stopping of buses on
road.
Operational Depending on the schedule, Road traffic congestion -*Relatively high cost. #*Study on maraging bus
Control Bus it works as a return point will be lighter. #*Difficulty to manage bus operation
Terminal to increase the operation  Bus numbers in Microcentro operatlon. #The method to collect
performance. will be reduced, . access charge to ensure the
' ' income resources.
Transfer Used ms & transfer point, Read traffic congestion *High construction cost, = *Political guidance for bus
Terminal for the lines divided in will be.lighter. *Bis rerouting premise. _rercuting.

suburban and Mlcre Centro
lines, to reduce the number
of buses in Hicro Centro
and thus to increase the
operational performance,

Bus number in- HIcrocentro
will be reduced.

Operational performance will will bs modified,

turn higher.

*Transfer of passenger.

*Readjusnment of reroutlng.

#*Unfair if only a few lines *The method to collect:

terminals would be needed,-

more bus access charge te ensure the

income resources.

3.8.3 Demand Forecast

1)

Estimation Result

Estimation results for the following three cases are shown in

TABLE 3-8-3.
case l: when there is no chaﬁge.in the'opefaﬁion-efficiency and
the vehicle capacity o
case 2: when only the operatioh éfficiency intfeaseS'
case 3;.when only the vehlcle capac1ty grows

of the present bus network,

In all cases,

demands were estimated pr1nc1pally on: the b331s

because of the difficulties to 1mp1ement

the bus rerouting proposed in the Master Plan in the ‘Yather short
period. : :
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The. operation efficiency, which represents the percentage of
congestion: on the most congested section at the peak hour, was
supposed to .be 80% based on trends recorded in the period 1984 to
1987. : By the year 2000, '50% of buses are supposed to be changed to
blgger ones with the capacity of 90 passengers per vehicle, which is
the hlghest amoug the buses in operatlon in Asuncién at present.

- If the operatlon eff1c1ency and - the vehlcle capacity remain in
: the present level, 13,670 buses per day or 1.5 times. of the present
‘number, will be. needed din the year 2000. : However, the operation

‘efficiency has been in¢reasing and the buses have been changing to
bigger ones in recent years. Therefore, if only the increase of the
operation efficiency is assumed, 11,280 buses per day in the: year -2000

-will be required.. If both the increase in the operation efficiency
and the vehicle capacity is assumed,. 9,020 buses per day in the year
2000 will be required, The latter flgure is almost same as the actual
number of. 9,140 buses per . day. : : :

TABLE 3-8-3 BUS TFRMIHAL DEHAND ESTIHATE BY CASE

Case 1 Actual vehlcle capac1ty and operative performance

Year = _Actual B ~ Suggested’

: road network road network
1987 9140 -

1992 11440 120660
2000 13670 16320

Case 2: Operative performance increase

Year. Actual Suggested

road network road network
1987 (66?) 9140
1992 (76%) 9930 10470
2000 (80%) 11280 13460

Case 3: Operative performance 1ncrease + bigger vehicles

1mp1ementat10n
Year Actual. Suggested
road network road network
1987 (662 60 p/u) 9140 .
1992 (76Z-66 pfu) 9030 9520
2000 (80%-75 pfu} 9020 ' 16770
2) Network Capacity

_ The network capac1ty determines the maximum limit of the
estimation results, FIGURE 3-8-3 shows the relationship between
cumulative probablllty and the number of buses loading and unloading
at a bus stop by the bus traffic volume. According to this figure,
with the installation of four berths, 80% of the buses can operate
without long pauses, when loading and unloading on the streets where



there is bua traffic of less than 70 buses? 30 mlnutes and 607% of buses
can do the same if there are more than 70 buses/30 minutes. 4 and 3
detention areas for the -streets with the bus traffic volume of less
than 70 buses/30 min, and those with more than that can handle . 70% of
the total wlthout serious delay. - : R S

'The number of_berths néedéd to. cover ‘any variation of bus
traffic would not change so much. It implies that'the. buses will not
arrive at ‘bus stops at even intervals; they will arrive in‘groups due
to.the effects of traffic. signals, 'and :the groups of’ buses will mot
grow over-a.certain limity Besides, dit.would not be p0581ble for the
bus volume to surpass 200 unlts/h which ‘is- actually recorded,
‘estimating that the number of bus users will increase in future and
could be absorbed through the 1mp1ementat10n of larger vehicles and
. - the 1ncrease of transport performance.f o :

Consequently, six detentlon areas in ‘a bus stop is con31dered as
the practical maximum in the Study. Then. the capacity for each bus
stop can be calculated at 240-360 .units per hour, and the lane
capacity at 3,700 to. 5,500 units/day x lane for one: direction with the
assumption of average turn over rate of 1.0 to 1.5 min. per berth and
the peak hour index:.of 6.5%Z. The peak-hour index in the Microcentro
and the E. Ayala Avenue is less, compared to other points. Therefore
in the Study, 4,500 units/day x lane for one direction is considered
as the network capacity, - :
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3) Bus Term‘inal Capacity

“The Bus’ Term1na1 Capac1ty was. set at 12, 000 buses/day. The
reasons are.-l

a. When the. growth of the opelatlon eff1c1ency and the use of
new blgger vehicles is -not con81dered the demand will
- overpass the network capac1ty.~ :

b.'When the growth of the operatlon efflClency and the use of
new. blgger vehicles is considered, the number of vehicles in
the terminal would be of 9,020 buses, in the case of the -
present network, and of 10 770 buses in the case of the
proposed network. '

Ca Consequenﬁly;-thé.cépéoity will be oet at 12,000 buses per
day, including 10% contingency over the capacity.

3.8.4 Location Plan'

For ‘theé termlndl locatlon selectlon, there are certain peints
to be considered;: . : L

a. The viaducts p081t10n. This viaduct will 301n Eusebio Ayala
~and’ Rodr1gue7 de Francia Avenues. There are ‘great economic
~advantages’ by - constructing both the terminal and the viaduct
~at the same’ location..The construction of the viaduct

demands land expropriation, and if possible the use of the
free space under the viaduct as a part of the bus terminal
_would'be desirable.

b;,The p051t10n of the viaduct can be dec1ded freely using

 control points such as the National High School (Colegio
Nacional de la Capltal) and Market No. 4, between A and B
shown in FIGURE 3-8-4.

The 1ocat10n of the Bus Termlnal will be determined based on
' exproprlatlon cost and the convenience needed for the bus terminal,

‘The pre- quallfled points: for the lnstallatlon of ‘the terminal
are shown in FIGURE 3-8--3, supposing that the necessary area is of 1.5
‘ hectares. The comparlsons -from the dlfferent p01nts of view;

~~the-est1mated cost
‘— the topographic conditions:
= the trafflc condltlons etc.

and the evaluatlon of the alLernatlves are shown in TABLE 3- 8 5.

The costs differences are nearly 10%Z of the'max1mum.
“Therefore, this would not be a determining factor, Because of the
" short distance between the terrains, there is hardly any topographic
differences.” From the bus circulation point of view, Alternative A is
the worst because of the distance that buses will need Lo cover, from .
‘Rodriguez de Francia and Fernando de la Mora Avenues., Alternative C
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FIGURE 3-8-4  LOCATION OF'ALTERnaTIVE_VIADUCT_gDUTEs

FIGURE 3-8-5 ALTERNATIVE AREA FOR BUS TERHINAL

TABLE 3-8-4 _  EVALUATION OF ALTERNATIVES OF BUS TERMIKAL
Land Construction Topographlc Bus movement Influence Users
Cost Condltlons line - - on Access
R traffic
A 6 R B R B
B B B R ‘R R
c R R G . G G

Note: G{Good), R(Regular)}, B(Bad)

has the best conditions of the three AlternatlvesL A, B and C,
Alternative C is the most desirable from the view: point of, the form of
the intersection at R. de Francia and F. de la Mora Avenues and also
for the passengers, it is the nearest to Market No. 4. Alternative C
is the one that will cost less for the expropriation and compensation
because out of 13,700 square meters of the area needed to construct..
the bus terminal, ? 700 square meter is occupied by illegal businesses
who are conscious of their situation. Considering all of the mentloned
factors above, Alternative C was. flnally chosen.
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TABLE 3285 COMPARISON OF BUS TERHINAL LOCATION | _

. . Aspects

1.Location

2. Area{n®)
3,Construction ERTE N . . S
Cost (Mill.Gs) ool 22404 R : 1,349.4 ~1,290.5
4.Topographical  Difference df:altitude T -.Diffefénéé:bﬁ aleitude 1 10m Difference of altitude : 10m
- Condition in north-gouth direction, 4m |.in north-south direction, 4m--in north-south direction, 2m
. in east-west direction. Max., in east-west direction. Max. in east-west direction. Max.
gradient 3 5.7% “gradient : 7.3% . gradient : 6,8%
5.Bus Circulation Buses from R.Francis and:Fdd;:Complicated novement for No problem.
-de la Mora -Avenue can not- buses from R.Francia Avenue. .

approach terminal under

present traffic. control

system. Small curve radius

from Fdo. de la Mora Avenue
- should be improved.

6.Influence on Congestion at intersection of Alterpative route for Yuty - Yuty Street should be changed
‘Private traffic R.de Francia and Préceres de Street from Préceres de Mayo to 2 way street to secure a
Mayo is expected, and R.de Francia Avenues to route for traffic from E.Ayala
.o E.Ayala Avenue is required. Avenue to R.de
. Francia Avenue
: as an alterpative route for
Préceres de Mayo Street.

7.Accessibilitj Farthest from Hafkat ﬂo.ﬁ Nearer to Market No.4 Nearest to Market No.4

for Bus Passen- Longest walking distance for .A structure to cross Préceres
gers passengers. de Mayo is required.
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3.8.5 Bus Circulation Plan

_ - FIGURE 3-8-6 shows the bus traffic volume in the years 1987. and

2000 for one day. In accordance to this figure,. 257 of the buses which

come from E, Ayala Avenue turn to. Gral. Aquino Street to Lhe

Microcentro, and 75% turn to R, de Francia Avenue.-in 1987, This

tenden01es will not change a lot, g0 that the values in 1987 will be
sed for analysis.

1753

*“’w Ll
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A, R &0 Francia

T

{f) FLOW IN 1987

7

Awi. R. derrun:la

853 /

(2} FLOW IN 2000

FIGURE 3~8-6 BUS TRAFFIC VOLUHE ARQUND BUS TERMINAL

The buses which come from thé Microcentro pass through
Pettirossi Street, go to Eusebio Ayala Avenue. All buses which come
through F. de la Mora Avenue, go over R, de Francia Avenue and vice
versa,

The bus stops for the buses that go from R. de Francia Avenue
to Fernando de la Mora Avenue will be transferred to another place
because of the construction of the viaduct that will join E. Ayala and
R. de Francia Avenues, '

Taking those conditions into account, totally five altetnatives
are shown in FIGURE 3-8-7, :
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Alternative 1

The buses that go from E. Ayala Avenue to Gral. Aquino St. and
from Pettirossi St, to E. Ayala Avenue, will be handled on streets
where no more traffic congestion'will be expected because of the
viaduct construction and only the ones which: pass through R, de
Francia Avenue will use the terminal out of the street, Pairs of
entrances and exits will each be located on R. de Francia, I', de 1la
Mora and E, Ayala Avenues. From the circulating point of view, this
alternative presents no problems, hovwever only a little over 407% of
buses which pass through Market No. 4 area will use the terminal,

colsoeoe potoood oo
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FIGURE 3-8-7 BUS FLOW ALTERNATIVES (1)
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Alternative 2

In this alternative, all the:buses which had no ac¢cess to the
terminal- in alternative one, will have accéss. .Yuty Street was
.s¢lected as the access to the terminal, so that the:other street
should be prepared for the private vehicles which use. Yuty Street at
present, in order to minimize traffic- congestion on .that street..
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FIGURE 3-8-7 BUS FLOW ALTERNATIVES (2)
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Alternative 3

. sIn this alternative, the terrain was set in a North-South

direction. The.circulating lines of the buses which pass through
Pettirossi Street to Ei Ayala Avenue are not well organized, so that
- the use ‘of the North~South direction is not convenient in terms of the

-topographic conditions.
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FIGURE 3-8-7 BUS FLOW ALTERNATIVES (3)

-193—



Alﬁérﬁative 4

.The access and exit for. the buses are .located on E. Ayala
.Avenue, in the ‘Market No. 4 area. The circulation of this alternative.
~is quiet well organized in comparison to -the former three
alternatives; but the private vehicles that “travel through Pettirossi
Street to E, Ayala Avenue cross with the bus. traffic in the terminal's
east-west sectors, ' C

LEGEND _
————= BUS FLOW -
——-—= |PRIVATE VEHICLE FLOW

g o o © PEDESTRIAN FLOW

FIGURE 3-8-7 BUS FLOW ALTERNATIVES (4)
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Alternative 5

In this alternative the loading and unloading platforms are on
E. Ayala Avenue. These platforms will be located on the free spaces
produced by the new viaduct, These platforms will be used by those
buses” which take Gral. Aquino Street; in order to avoid double
conflicts of the buses and private vehicles which come from Pettirossi
Street, The pedestrian bridges for passengers will be .extended up to
‘the platform located on E, Ayala Avenue for more convenience. E.
‘Ayala Aveénué will be included in the terminal, so that the vehicles
which come from Pettirossi Street to E. Ayala Avenue will cross it
longitudinally. = T S

Comparing all the alternatives, alternative 5 is the best for
circulation, alternative-4 is the best for the terminal's advantages,
Therefore in the Study, alternative 4 was chosen. The conflicts of
buses and private vehicles at intersections in alternative 4 does not
have so serious a problem as studied in the chapter 3.3.
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4, PRELIMINARY DESIGN

4.1 ROAD DESTGN STANDARDS

4.1,1 Road Design Standards

Tn Paraguay, any arteries located within an urban area
basically belong to the Municipality. Those arteries which comprise
part of the National Road Network could be under the MOPC's

jurisdiction,

In the Metropolitan Area, all the arteries within the Township
of Asuncidén have been under the Municipality's jurisdiction since
1980, as established by Resolution No. 818/80. However, the planned
arteries or those which are to be improved by MOPC, such as J.F,
Bogado Avenue and others, will be transferred to the Municipal
Government after the improvement projects are finished,

Most of the artery improvement projects by MOPC have been
executed with foreign loans (the World Bank, etc.) and through
international bid. In such projects, the design standards recommended
by AASHTO are fulfilled, converting the British Engineering System
(i.e. feet, yard, etc.) to the metric system,

On the other hand, within Asuncidén City, the construction
projects of artery improvements which were executed by the local
entities, do not follow the road construction standards. In the case
of Asuncidn city, the Municipal Code describes only the minimum width
and the maximum longitudinal slope in the part of the construction of
new urban development.

Most parts of the projects for arteries in the Study are
improvement. Basically, these arteries should be planned respecting
the current geometry, but in case some important obstacles require
changes of geometry, the AASHTO standards as shown in TABLE 4-1-1 will
be applied following the MOPC instances. Also, concerning the new
sections, clothoid curves will be employed as transition curves,

4.1.2 Intersection Design Standards
1) Minimum Curve Radius at the Cormer of Intersection
The minimum curve radius at the corner of an intersection is 15
meters.
2) Exclusive Lane for Left Turn
The exclusive Iane could be divided into:
— Waiting lane

— Speed change lane
— Transition lane
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TABLE 4-1-1 GEOMETRIC DESIGN STANDARD

Design Speed : 30 mph ' 40 mph . : 50 mph
: : (48.28 = SOkm/h) (64 ‘37 = 60km/h) (80 47 BD km/h)

1. Horizontal Alignment
Minimum Radius

e = (.04 2m ( 302" ) 175m (- 573") . 291m ( 955')
= 0.06 ’ 83m ( 273' ) ©155m ( '509') 259m- (- 849")
Transition Curve Length o : N SR
e = 0,04 46m (YISO')" 58m ( 190') - - - 69m ( 225').
= 0,06 49m { 160') 58m { 190*) 64m ( 210")
2, Sight Distance

Minimum Stopping ) : . . :

Sight Distance . 61m ( 200") 99m ( 325%)  145m ( 475%)

Minimum Passing R . R S '

Sight Distance 335m (1100') 457m (1500') 549m (1800')"

3. Vertical:Alignment

Maximum Grade & T _

Length Limitation . e . _

Flat Area 87 ' 137m (620") 77 162m (530}  .6Z 189 (620')
“Rolling Area 9% - 125m (410') © 8% 137m (450') 7% 162m (530")
-Hilly Area 11%. 125m:{410%) 10Z 137m (450')“_ : QZ 12Sm (410 Yo

_ Vertical Curve Radius - . o -

Crest . 914m (3,000') 1829m - 2468m 3353m - 4877m

' . (60007 - 8000') (11000' - 16000")
Sag ' 1219m (4,000") 1829m — 2133m - *2743m = 3353m -
(6000" - 7000') (9000' - 11000%)

Source: A policy on geometric design of hlghways and streets, 1984 AASHTO

The waiting lane length was determined.fbr each intersection as
shown in TABLE 4-1-2, ‘according to estimates for future traffic
turning demands, '

At the other intersections such as R, de Francia and Peru
Avenues, Madame Lynch and Santa Teresa Avenues, and Madame Lynch and
Aviadores del Chaco Avenues, the waiting lane was determined at 20m
as a minimum requirement. '

The transition lane exten81on was planned to insure .the
required length for each design ‘speed. The dimensions for the speed
change lane and the exclusive lane are indicated in TABLE. 4-1-3.. The
60 km/h design speed was employed in the Study on R. de Franc1a, Ev
Ayala and Mme. Lynch Avenues and Mcal. Estlgarrlbla Road, considering
them as main arteries; and 40 km/h on the remaining avenues, Wthh are
considered as secondary arteries. The same design speed as ‘for the
main arteries was employed for Mcal, Lbépez Avenue (See FIGURE 4-1-1).

Furthermore, the lane width will be 3m. CoﬁSéqﬁeﬁtly;Athe'
center median width will be reduced from 3m to 1.75m, -

—198 -



TABLE 4-1-2 - UAITING LANE LEHGTH BY AVENUE

Inteféeétion_ :=.'A}te;y' o ‘ Waitlng lane length (m)
aKubitscheck — Kubitscheck .- = ' 50
- -~ B. Guggiari: & .. 50
- B, Ayala (cehtro) 20
- E. Ayala (8. Lorenzo) _ 20
.~ Choferes del:Chaco S .20
Hu;Medicds del Chac0 ' 50
Republica - 'San Mprtin ”j= ' : 70
Argentina . .~ Rea. Argentina ’ - 70
De 1a Victoria - R.I.lS_Pitiéﬁtuta ‘ ' 20
e R o ffDe la-Victoria .- - 50
~Madame Lynch ..~ Madame Lynch: : o L 1003'
- Defensores del Chaco 20
Fdo. de la Mora - P1t1antuta S 100
. —:P1t1antuta ",,_ - e 20
Mcal. Lépez - Mme. Lynch (to E. Ayala) 20
= o .~ Mme, Lyach (to Aviado- o
res del Chaco) . _ 50
~ Mecal,- Lépez {to centro) ‘ - 100
« Mcal. Lépez (to S. Lo- '
renzo) : : - 50
TABLE 4-1-3 DESIGN STANDARD OF EXCLUSIVE LANE FOR LEFT TURN -
D#éighfspeéd o Speed ch&nge lane ‘Transition lane
(km/hour) . my _ - {m)
60 30 ' 40
40 15 30

Speed change Sectioh'
Maiting section i Transition section
L=3Qoon1l L=4QOO”\_|

FIGURE 4-1-1 . STANDARD DESTGN OF THE GRADE INTERSECTIOH

199 -



4,1.3 Transition Lane of Vladuct Sect1on and Normal Section

The transition section from the ‘normal 3 1ane section to the 4
lane (one way) at the viaduct is shown in FIGURE 4-1-2, At the
junction of the main lane of viaduct and frontage road at the viaduct,
a parallel section will be inserted in order to improve traffic flow
and visibility.

Normal section Run.off section. ~._ - Viaduct
Tapered "lane "parallel’ section
L= TOOOm }zoqom

Q o
I — —R°
2.uio R — . o — R e e T,_ma,
el ST L e — :ﬂjo!‘
[z — — ) 2
FIGURE 4-1-2 TAPER PLAN OF VIADUCT'AHD NORMAL SECTION

4.1.4 Improvement of the Tacuary Intersection

The standards shown in TABLE 4-1-4, have been employed for the
improvement of the Tacuary intersection., The storage lane length will
be 65m, considering straight going traffic volume at peak hours in
the year 2000, and assuming an average vehicle length of 7m, and a
signal cycle of 120 seconds.

7m x 328veh./(3600sec./120sec.) = 65m

In relation to the length weaving section (LWS), there are no
well established standards for the arteries, but the following formula
has been proposed, assuming that the obtained value represents a very
high security. '

LWS= Design speed (km/h)_x No, of lanes of a street x 2

According to the calculation, the weaving length of the Tacuary
. intersection requires an extension of 80m, but with this length it
affects the sewerage, and therefore, it was reduced to 70m, with 30m
of the speed deceleration lane, which convergence will be of Z.,5m.
However, due to the existence for the curve, the junction at that
point was adopted,

TABLE 4--1-4 DESIGN STANDARD FOR THE IMPROVEMENT OF THE TACUARY
’ INTERSECTION
Items ) Design standards
Design speed 40 km/h
Minimum curve radius i5m
Width of the right turn lane. 5.5m
Lanes width 3.25m (mlnlmum)
Storage lane width 65m
Converging lane length 70m
Length 23m

Length of the speed reduction lane 30m
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4,2 ALIGNMENT DESIGN

4;2.1. Horizontal Alignment

1) Gaspar R. de Francia Avenue

(1) Betweéﬁ_Colén and EE.UU Avenﬁes

; The current median strip has mostly straight alignment within
each section., Deflections of the median strip can be observed between
section, but there is difference, and therefore, would not be a
problem to be taken into consideration for horizontal alignment. The
-median strip curb stone are to be readjusted together with the
overlay projects to grant continuity to the median strip.

(2) Between EE.UU, and Peru Avenues

At the grade imtersection formed by the EE.UU Avenue, there is
a 2m deflection, and therefore, the improvement of the horizontal
alignment is necessary. It was done on the east part of EE,UU Avenue,
not affecting the building of the "Ministerio de Industria y Trabajo",
which is located at the west part.

i } H - i e Y ‘ o .}: . g;._._?_ H
- AT-GRADE INTERSECTION OF R. DE FRANCIA AND ESTADOS
UNTDOS AVENUES

2) Connecting Viaduct

The-cbﬁnecting'bfidge between Eusebio Ayala — R. de Francia
Avenues presents the following problems:

a. There is no other alternative but to cross the city blocks
which are currently occupied by houses, offices and other
installations,

b. If pretended to assure 4 lanes . on the viaduct and 2 lanes
for each frontage street (streets for traffic circulating
from R, de Francia Avenue to Prdceres de Mayo Avenue and
vice-versa) at the R, de Francia Avenue part (8 lanes in
total), the widening of the R, de Francia Avenue must be
done, since it is not encugh with the present 23m width,

— 201 —



Concerning point a), it improves vehicle tramsit if projected
with largest curve radius, but it would be dlfflcult to square the
required length in a city block,

On the other-hand, when reducing the radius, vehicle transit
will worsen, increasing the risk of traffic accidents, At present, the
horizontal alignment is projected, adopting the design speed of
Eusebio Ayala Avenue at 60 km/h, with minimum radius curves of about
160m, determined by AASHTO standards, in order to square the
necessary length into a city block, : : B

Besides, observing the actual conditions along the avenue, it
would be appropriate to keep the 60 km/h design speed in R. de Francia
Avenue, which is located in the direction of centro from the
connecting viaduct, '

Concerning point b), the widening of the southern part of the
avenue was selected due to the following reasons:

a, Large malls are installed on the north part of R, de Francia
Avenue, such as "Santo Domingo" and "Bonanza", which
implicates a greater indemnification of real estate than on
the southern part of it. Some shops are also installed on
the southern part, but of a relatively smaller scale,

b. The widening of both sides, keeping the central line of the
current street, is not the best alternative, due to the
increase of land owners which would have to be indemnified.

3)  E. Ayala Avenue / Mcal,.Estigarribia Road
(1) Between Connecting viaduct to Mme. Lynch Avenue

The arteries alignment of the this section was done considering
the central line of the present artery.

The viaduct in North - East direction exists at the
intersection with Gral. Santos Avenue, whose side piers reach as far
as the widening line of the present design, Concerning this point, it
has been projected to reduce the median strip width in such a way as
to use the present viaduct (See FIGURE 4-2-2). However, there is a
difference between the vertical clearance (I = 4.74m) of this viaduct
and the adopted clearance for the Study (H = 5.00m), so its
reconstruction will be necessary in future, Also, the parts
corresponding to the frontage road(slow speed lane) are lower than
those of the main street, thus making it necessary to regulate or
prohibit greater vehicles trafflc.

In the case of 35m widening, part of the building of the Pollce
Station No, 7, located next to point No. 43 + 50 would be affected,
but it could be avoided through the reduction of the projected
sidewalk width of 5m (See FIGURE 4-2-3). In the case of the 50m
widening, it would be necessary to deviate the almost straight K.
Ayalsa Avenue only at the point where the Police Station is located,
but this is not convenient from the point of view of vehicle transit.
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Mllitary land is located north of section No. 59 4 .00, When
widening to 35m, part of it will be affected, Consequently, in order
to avoid this problem, the sidewalk width was reduced to 1-3m (the’
present width of the sidewalk is of 3m), and alsoy the central median
will be transferred Im south (See FIGURE 4-2- 4), With the widening to
S0Om, besides the land, the guard booth will be also affected, but it
w111 not reach the maln bulldlng = : _

(2) Between Mme. Lynch to San Lorenro

, W1th respect to. the 1ntersect10n formed w1th Mme. Lynch Avenue,
the R = 400m cirve has been 1ntroduced flttlng to the current right
of way. T

Next to points No. 101 and 102, the-Bulldlngs of Pelice Station
No. 25 and Fernando de la Mora Mun1c1pa11ty are located

In the case of 35m w1den1ng, it does not affect any of the
bu11d1ngs, but in the case of 50m widening, it does affect half of the
“front yard of the Police Station and a m1n1ma1 part of the

Mun1c1pallty (See FIGURE 4 -2— 5)

4) Espana Avenue Exten31on

The extension has been. prOJected, maintaining Espana Avenue s
present direction, establishing the initiation point at the curve with
Tacuary Street, in order to avoid affecting the Antropological Museum
and Police Station No. 5, This goes across the ditch and joins with
Paraguari Street, and finally. intersect with Mex1c0 and CaballerO"
Streets. The prOJectlon of .this allgnment was done, taklng “into-
consideration the- probable future extefision in' such way to favor
intersection with Independenc1a Nac10nal Street and Costanera Avenue, -

5) Madame Lynch Avenue

The sectlon between E. Ayala and Santa Teresa Avenues was
projected establishing the central’ line of the right of way in the.
middle of the current channel with the streets on both sides, :

gtartlng at the Santa Teresa Avenue, the west street goes
across the channel and joins with the east sector one, formlng a- 4
lane road which is 1ocated at the east slde of the channel B

Concernlng "the- section between Santa Teresa- Avenue“énd
Aviadores del Chaco Avenue, it has been taken - the 'high voltage
electric wiring as the central line of the right of way, which goes
between the channel and the current road, in order to ‘avoid
transferring the ANDE towers. : ' o
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PLAN OF RUSEBIO AYALA AVENUE (SECTION NO. 59+10)

.FIGURE 4—2—14 ;
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