2)  Arcal Demand |
" The areal demand of the intermunicipal bus terminal is calculated based on the future

service frequency of intermunicipal buses and the future service level of the center building (See

Table 12—5—6).

3) Plan - _
A model plan of the intermunicipal bus terminal has been designed based on the follow-
ing consideration.
~ The space requirement for the year 1988 should be assuimed in the plan.
- 'lhe bus approach should lead to Calle 4 through the by‘pass and the entrance and

exist should be located on Calle 4,
— The remainder of the plan shouid be used for some commercial f"tc;hty

A model plan is shown in Fig. 12 5-9.

4y Construction Cost
The construction cost for the intermunicipal bus terminal has been estimated in the same

way as that for the ihterdepartmental terminal (See Tﬂble' 12}—5‘57).

‘Table 12—5-6 Areal Demand of Inter-municipal Bus Terminal

Space Requirement Space chuirement
983 1988
Amount . Ares- Amount . Areg
Average departucesfhours
74 dep/hour " (piesent)
82 depfhour (5 years)
(with 2.1% anrual increaserrate)
a} Operational Services
— Embatkment Platforms C 13 1,7422md i4 18816 m?
Passengse’s circutlation ) ;
width 3 in x length of the ‘ 364w : 392: m?
platforms. | o : :
-~ Disembarkmeat Patforms 9 945 m? 10 1,050 m?
. Pagsenger's circulation
b} Operaticnal Parking 46 3,385.6m? 51 3,7536m*
¢} Parcel Post Setvice . \ 105 m? 1 05 m?
Space is established for .
one company. 60 m? ‘ 80 m?
d) Bus Servica Station 1,700 mf © 1880 m?
). UlbanTransport Service s
"~ Taxi parking S 30 veh, %00 w 33 990 m?
- Urban buses o [2buses 1,080 m? - 14 1260 m?
* — Frivate parking 40veh.. 1,200 m* 44 1320 m?
- Circulation for vehicles 795 'm? 892.5 m’
i) Auxiliary Services (area of )
direct use by users) 1,650 m? 1810 m*
g) General Administration areas .
for comparies 270 ™! i 0.
h} Area for General Terminal . . :
Administration 47 m . 492 T m?
i} Complementary Services B340 m? TO1,685 m?
Total{a+b+o+ ... +() 169202 m? 182341 m?
(at+b+c)x 2 5% . .
(vehicle circulation) S Lg03m 9829 m?
{f+1)x25% !
{users cisculation) ) ] 7455 m? 200 wm?
19.486 m 2017 m?
1.95 ha. 2.1 ha.
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~ Table 12—-5—7 Construction Cost of I'nter-municipal_Termil_lal

(thousand pesos)

,Item. : EP. - . L.B. Amount

1) Site preparation 1,228 307 1,535

2) Road and parking 14,624 9,380 24,004
3) Platform and sidewalk 3,128 - 1,667 4,795

4) Pedestrian bridge 1,227 o 2,526 3,753

5) Utilities 3,960 . 3,858 7,818

6) -Planting’ : 620 2,597 3,217

7Y Buildings 18,110 42,256 60,366

2) Building service 5,094 © 3,878 8,972

9) Others . 4701 4,215 - 8,916

Subtotal 52,692 70,685 123,377

10y Overhead (]5%.) 7,904 10,603 18,506
11y Contingency (10%) 6,060 8,129 - 14,188
12) Engineering (12%) : 7,999 10,730 18,729
Total 74,653 100,147 174,800

12—-5-3 Bus Inspection Center
1) Need for the Bus Inspecfion Center -
~ The bus company survey conducted in 1983 revealed the following facts.
(1Y More than 50% of the buses are at Ieast 10 years old

(2} More than 60% of the reasons for the suspension of bus services involve insufficient

maintenance of buses.

To provide a stable and constant bus service, it is necessary to prevént '_bi‘éal_{tjowns frbm
occurring by pr.oviding adequate maintenance. To achieve this, bus companiﬁ should establish a
periodic bus inspection program, and there should be a place for repairing buses either within the
bus company or outside.. To prom'ote the bus iﬁspection program and fo ensure t_haf maintenance
is kept up, it is necessary {o stréngthen the official bus inspection system. And to implement this,
a bus insep'ction cenfer should be established. Bus maintenance is to remain the business of the
private sector. | “ ' | |

2} Bus Companies’ Inspecfibn PrOgrdm
- . The bus inspection program is divided intq 3 categories.
(1) Daily inspection ' '

{2} Biweekly and monthly inspection

(3) - Quafterly and yearly inspecﬁon
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The yearly inspection should be conducted officially at the bus inspection center.

The bus inspectit)n'guideline is established through the following procedure.

(1) Identification of items to be inspected (classification into 13 bus sections comprising 159
items. to be inspected) _ _

{2) Selection of inspection frequency based on the following 2 criteria: (a) Need for inspec-
tion and (b) difficulty of work involved.
(a) the need for inspection depends on the following 2 factors: i) new urgent the problem

is and ii) how often the problem occurs. '

(b) The difficulty of the work ianlved depends on i) the technical level of the inspection

and ii) the technical level of maintenance.

The frequency of periodic bus inspection is determined based on the 2 criteria (See Table

12-5-8}.

Table 12-5—8 Number of Check Points by Parts

i i i :
. Every 2 Weeks  Every 3 Months Total
Daily- 214 Monthly and Yearly

Engine 3 5 3 11
Transmission - 7 3 10
Clutch — 3 2 5
Shock Absorber 5 -4 5 14
Steering 5 2 4 11
Brake 6 14 5 25
Refrigeration 2 5 3 16
Firel System 2 5 5 12
Exhaust System — i 3 4
Indications ! 7 — 8
Body . 3 7 2 12
Electric System - 16 4 20
Security 4 5 e 9
Tires 2 o - 8
Total .~ 33 87 39 159

3) Official Bus Inspection
The total number o_f buses that should be inspected officiatly is at Ieast euqal to the nura-

ber of urban buses in Barranquilla. Thercfore, the official inspection items should be selected so

as to minimize inspection time.
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inspeciion .item's are limited to the following:
(1) items relating to vehicle safety;
(2) item relating to passenger comfort. _ _
Since there aré many items to be checkéd — fof example, engine, lights, brakes, and so
on, for safety — the official inspection should eliminate those items that are duplicated by main-

tenance and should focus on items that indicate the fundamental condition of the bus,

Safety inspection will be _coﬁducté_d by means of an automatic inspéction line and by ob-
servation, and passenger comfort inspection will be conducted mainly by observation. A final

inspection will be made by test driving.

The main items td be chécked by the autom_atic inspection line are as delows (Sec Table -
12-5--9). '
(1) Brakes _
(2) Exhanst gas condition (as indicator of engine condition)
(3) Lights
(4) Speedometer

Table 12—5—9  Number of Check Points by Inspection Measures
of Annual Bus Inspection '

ForCom- | ForTotal
| fortability Check

By Manual Check By Observation By Observation | By Test Drive

For Safety

By Automatic
Inspection Line

Engine — 2 3 -
Transmission - T 2

Clutch — 1

Shock Absorber - 1

Steering —
Brake ’ 1
Refrigeration —
Fuel System -
Bxhaust System i
Indications -
Body - =
Electric System 1
“Security !
Tires

IO PO e |
! !
| @B W e

o p |
U!)—b-nt\.)m|-
|
|

4} Bus Inspection Center
a. Functions

The yearly official inspection of urban buses will be conducted at the Bus Inspection Cen-
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ter. The inspection will be conducted by an automatic inspectidn line, by observation, and by

test driving, _
The Center should have an automatic inspection line and space for manual checks, a test
driving course; and administrative offices.
b. Demand
Barranguilla, in the year 2000, will have more than 5,000 units of urban buses. If the in-
spection time for one bus is assumed to be about 15 minutes, one inspection line is enough to

meet demand. The total area of the inspection centfer will be about 2.4 hectares.

c. Model Plan
A model plan of the Center is shown in Fig. 12—5-10. The total construction cost is
estimated to be about 29,000,000 pesos, of which 50% is for the procurénﬁent'of insp'ectioﬁ

equipment and tools (See Tables 12—-5-—-10, 12—-5-11).

(7

0 s. D l:;zl v'.lsl N

L pA——

330 M

. MANAGER ROCH

. PERSORKHEL OFFICE

. ACCCUNTING OFF ICE

. CONFERENCE ROOM

. OFFLCE OF THE TECRNICAL CHiEf
. GFFICE OF M SUPERNISOR

P Y N A R

7. corfee suop
8. TOILETS

9. TRAASIT.OFFRCE .

iG. CONTROL OFFIGE
11.- [NSPECTION ROOM

12, (KSPECTION IQME

Fig. 12-5-10  Model Plan of Bus Inspecﬁon Center -

— 360 —

Mmoo oa e -

. VAITIHG SPACE ..
. INSPECTION Z08€

TEST AHEA' FOR BUSES

. 3US PARKING LOF
. PRUUNTE PARKING LOT



Table 12--5—-10  Necessary Area for Inspection Center . -

Ite_m ‘ ) Area m?
BLJilding . . . ] . 3700
Area with Pavement _ _ 79500 _
Waiting space and inspection 1,1400
- Tralsbus . . - o . 34500
Bus parking and eirculation _ 23400
- Private parking and circulation 1,0200
Clear Arcas ' 15,6800
Total Area o 24,0000

Table 12--5--11 Cost of Construction and Etjuipinents for Bus Inspection Ceriter

i - Unit Price Amount _ :
Unit  Quantity 1984 * Pesos 1984 (x 1000 Pesos)

Buildirig m? 370 12,600,00 46620
Waiting space and o : N S S

inspeotion o 1,140 200000 2,280
Trials area Com? 3,450 2,000.00 6,900.0
Bus parkiug and - m? 2340 200000 48000
N teation” m? 1,020 200000 - 20400
Construction Cost (A) - 8320 - - 20,682.0
Installation of Pubtlic service _
Installation of Water m 1,200 340000 - 4 080.0
Installation of Sewage” m 1200 130000 1,560.0 .
Installation of Electricity = m 1600 2,500.00 40000
Installation-of Telephone: _ Lkm: 3L x4km 15,000.00 : + 180.0
installation of Public service (B)  — - = = 987200
landCost (C) . - —m® 24000, .. 20000 . _ 48000
Total Cost (A +B+C) - N - 35302.0
Equipment o - - ' ~ 33 488 4

Total - - - 68,7904
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126 Plan to Introduce an Intermediate Rail Transit
12—6-—1 Planning Perspective

The urban traffic demand in the year 2000 will not exceed the limit that can be dealt
with by the development of roads and streets. The traffic demand for public transportation,
however, shows a tendency to increase annually by 3% or moré in the years to lead 2000, while
the vehicie traffic demand in the city center will aI_so show an annual rate of increase of 3% or

more during 1990 and 2000,

One analysis predicts that the traffic facility capacity in the city center will approach _th'e_
lmit soon after 2000. The smooth introduction of a mass transit system at the beginning of the
2 1st century should be considered,

In this section, a more coucreie image of a mass trasit sysiem public trans_portatinn
demand in 2000 Will be offéred, and items that need to be provided for the introduction of a

mass transit system will be discussed.

12—-6—-2 Rail Transit'System's Subject to Examination.
a. Sectors where the Introduction of a Rail Traﬁsit System is Possible _
A summary of the demand for public transport by major corridors in the city area s_hows
the existence of a relatively large demand in Sector 100 head'iﬁg north, Sector 220 heading west
and Sector 410 heading south. In addition, a large dgmand can be seen along the circular corridor

which runs along the 'périphery of the area within a 4 km radius of the city center (See Fig.

12—6-1).

When the sub-centers are developéd to the north and south of the existing urban area,
iransportation connecting northern and southern areas via the city center should be strengthened.
Based ¢n the assumption that rail transit systems will be introduced along the arterial roads, 4
corridors and 6 routes are selected for an examination of existing road conditions, etc. (Se_e Fig,

12—6--2).
b. Types bf Rail Transit Systems

Transit systems are selected based on a comparative analysis of the possible demand along

the proposed routes and the transportation capacities of the respective systems.
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Fig. 12-6—1 Sectorial Demand of Public Transportation, 2000
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The demand for a rail transit system along the major corridors is given as the number of

PTs in the zones served by the corridors (See Fig, 12—6—1).

With regard to the transportation capacities of rail transit systems, the following are

generally considered to be appropriate transportation volumes (See Table 12—-6—1).

Table 12—6-1 Transport Capacity of Public Transport System

. (PseriHour)
Operation o o
Intervals
System 10 min. 5 min. 2 min, _ Note
- AxBxC
Subway : 13,000 25,000 63,000 140x 1.5 x 10
Mono rail 4,300 8,600 22,000 120x1.5x4
AGT 2,700 5,400 13,500 75x1.0x6
LE"S _ 500 1,000 2,400 80x10x1

Source: Integrated Transportation Policies based on Long Term
Perspectives by Ministry of Transporiation, Japan

Note: AGT Syster: Automated Guideway Transit System - '

A Number of passcngers of one unit ofvvehicle
B : Occupancy ratio in peak hour
C © Number of coaches in one train

Based on the above Table, the demand along the amjor corridors in Barranquilla appears
tIO be roughly equivalent {o the transportation.éapacity of the AGT system and monorail. The so-
called intermediéte rail transit system is considered an adequate transit system. However, the new
system should be selected after there has been a more detailed consideration such as a feasibility
study. The intermediate rail fransit system, which may be introduced, will be called, hereinafter,
the rail transit. When the difficuity of acquiring n'ecessary land in the existing urban area is taken
into account, an elevated rail transit appears to be the most viable system, but this is subject to

ecamination.

12—-6—3 Selection of Can&idate Routés and their Ev_aluationr _ ~
Major corridors where the introduction of an intermediate yail transit system is. possible
based on the districution of demand, are as follows:
(1) Sector 100: Centro and northern parl of the city
{2) Secctor 300: Ceniro and wesiern part of the city
(3} Sector 400: Centro énd southern part of.the city
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The method of acquiring the right-of-way for the rail transit system will have an effect
on the ease or difficulty with which the project is implemented and the financial condition of the
rail transit operation.

It may be difficult to acquire public land in Barranquilla for a rail transit system, con-

“sidering its urban pattern; e.g. the fact that the central district has a large road area.

On the other hand, some of the major roads in Centro must be widened because of con-
centrated traffic demand, and the right-of-way for the rail transit system can be acquired when
these streets are expanded, If the space above the streets is used for the.rail transit system, con-

struction costs will be reduced.

The candidate routés to be reviewed are as tollows (See Table 12—6-2).

Table 12--6—2 Candidate Alighment of Rail Transit

Route No. Origin and Destination Streets
Route 1 Centro — Las Flores - : Via 40

Route 2 Centro — North Subcenter Cra. 46

Route 3¢ © ‘Centro - South Subcenter Calle 30

Route 4 Centro — Malambo =~ Calle 30
Route 5 ' Studium — Centro — Las Flores Calle 47, Via 40
Route 6 Combination of Route 1 and 3

_ To evaluate the candi_date routes, values for the foltowing indicators.a_re calcuiated for
each route,
(1) Number of pasSengﬁré
(2) . Nu;ﬁb_er of servi.ces per day_.
(3) Number of trains required
(4) Total train-km per day
(5) Totat income an_d operation cost per day _
(Item (5) is calculateci to compare the financial conditions of the routes. If the value
arrived at is less than 1.0, it does not necessarﬂy mean that the route would not aliow a viable

operation:)
The tofal number of passengers ranges from about 90,000 to 250,000 per day depending

on the route. These are roughly speaking, proportionate with the route length, in other words the

size of passengers,
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The number of passengers per km of rail transit, which is an indicator of the effectiveness
of a transportation system, also ranges {rom about 9,000 to 12,000 per day. Routes that are
efficient from this viewpoint are Routes IV, V and VI, with 11,000 to 12,000 passengers per km

per day, and a route that is inefficient is Route 11,

The number of passengers pér train-km, which. is another indicator of the efficiency of a
transporiation. system, ranges from 33 to G4 'per day. Route [ has 64 passengeré per train-km,
which is the largest figure, and Routes 11I and V have 51 to 52 passsengers per train-km, respec-
tively. Comparing the estimated income and expenditure expected from each Route, Route
has the most favorable ratio, followed by Routes 1ll and V. Routes [V and VI, at 0.35 and 0.36,
- respectively, are in the middle,

Based on the total mumber of passengers, the number of passengers per unit length of
route, the number of passénge-rs per train-km, and the satio of expehditure to income, Route 11
and- V are evaluated to be the best. However, route seléction for a major transportation system
like the rail transit should take into c.:onsideration.the future structure of the cify, existing road
space and so on, in addition to transpor‘ﬁaﬁon demand predictedfor the year 2000,

Via 40, which Route V will follow, has encugh space to meet a future increase in traffic
demand. Therefore, rail transit is not absolutely r'équi_red along this road. '

Route II, which is a part of Route V, will follow Cra. 46. The street is a major street
connecting Centro and the north sub-center. According to the predicted traffic derhand, one of
the streets connecting Centro with the north sub-center should be expanded.

Consequently, the rail transit system of Barranquilla should follow Route VI, which
overlaps Route 111, Additiona]ly, Route V will be considered as a .brancll route to be constructed

after the completion of Route V1,

Table 12—6--3 Evaluation of Alternative Raii Transit Rbutes

Length No. of Psgr No. of Psgr/kin No. of Psgr/km Rank of

Line km (Psgr/day) of Length of Train-km B/C Ratio
I 8.9 93,000 10,400 64 A

I 12,1 108,000 8,900 33 D

11 10.2 117,000 11,500 51 B

v 13.4 166,000 . 12,400 - ) C

v 16.5 190,000 “11,500 ' 52 B

Vi 218 . 247000 - 11,400 SR & C .

Note: Rank of B/C Ratio A: Over 0.5 B: 04-05
C: 03-04 D: Less0.3
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12-6-4 Plan

1)

Planning Conditions

The basic conditions of the rail transit system are as follows:

Lenéth of the route _ Vo213 km

Number _of passengers 280,600 psgrs{day

Largest number of accumulated passengers by station-pair: 124,700 psgrs/day
Service requency . 328 servicesfday .

Service frequency at peak hour : 12 ser./hr/direction

Number of train requred 20 trains (80 coaches)
The tail transit system wiil follow Calle 30 and Cra. 46.

A minimum road width of 22 m for generat sections and 30 m for station areas will be

required if a rail transit is to be introduced. These figures are calculated based on the following

installation standards.

(1
(2)
(3)

4

(5)

(®
(N

Pylons should, in pn‘hciplé_, be erected on medians.’

“The width of a median should exceed 2.5 m.

The horizontal dis’&ince between the construction limit and the road boundary should, in
principle, exceed 6 m. ' 7 '

The horizontal chstance between the constructmn lmnt of a sfation and the road boun-

dary should; in principle, exceed 7.5 m.

Sldewalks w111 be reqmred for roads and m principle, their width should exceed 2,75 m.
The distance between the pylons should in pnuclple exceed 20 . _

The minimum clearance between the monorail stmcturc on a road and the road’s surface
should be 5.5 m. The height of the pylons shouid exceed the helght of -the pedestrlan

OVBTpdSS
A detailed app]jcatibn of these standards is giver in the following Fig. 12—6-3.

Seen from wider perspective, the introduction of a rail transit system may cause problems

in terms of noise, vibration, the pri?acy of people living along the route and the urban landscape,

etc.' Furthermore, there is no set standard for the proper judgement of these problems, However,
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if a system is located on the median of 4 major urban road which has & wide road width and a
large vehicle traffic volume, the above-mentioned problems will not cause any decisive damage fo

the einvromenta along its route. -

2)  Existing Conditions of Prdspective Rbutes
| Fig, 1 2—-6—4 shows the.planned route of the rail transit. An outline of the e:.{isting con-
ditions for each of these routes is given below, Iﬁ addition, the possible problems following the
introduction of a system and solutions to these problems will be described as a guideline for the

rail transit pkin and related future plans,

- a. Route-} _ _
~ The existing route conditions for Route-1 are described in ‘order, slarting frém the
southern sub-center. Refer to Fig. 12-6-5 given at the end of this section for the current cross-
section of the roads where a system is planned. The cross-sections in this figure are shown in
order from the southeri sub-center side to the Centro side. A detailed description for each part

of the route is given below.

i) Part 2 _ _

Most of this section is included in tl-le planning site for the sub-center and is currently
undeveloped. However, 2 or 3 Iarge residential comp'lexes have been either developed or are
under construction in the ﬁeigﬁboring and surrounding areas, and most houses have already been
occupied, These are mainly one storey houses of either the semi-detached or tenement style for
low-income families. Since the location of the transit route is considered as a part of a compre-

hensive plan for the sub-center, the construciion of the system is not likely to pose any problems.

il) Part 1 (ihe Section of the A1rport Road) _

' Many ‘high bankmgs to avoid a nearby: Arroyo can be seen in thlS section of the road.
Although houses ‘and factories are scattered along the road, more than half of the roadside is
empty. The widening of the median. and thus of the road itself will be necessary since the axis of
the transit kine preferably should stand ona mechan and since the median of th1s roacl sectlon is
_shghtly less than 2 m wide, As there is abundant road space, road expansion towards one side can

be carried out easily.
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iii) Circunvalar Intersection
At this point, the airport road changes to Calle 30 and heads towards Centro. This road
section consists of a road bridge, and it bends sharply eastward over the Ci_tc_unvalar. Since a high-

tension line passes over the road, the transit route preferably should run almost straight to the

north of the intersection ramp site.

iv) Calle 30 of Part |

‘Except for the section in the Centro district, the road site width exceeds 30 m and most
parts have a median about 4 m wide. Large factories can be seen along the southern part of the
road, while smail and medium sized factories and service industries increase in numbér as the
road approaches the center of the city. Beyond these factories and offices is a series of high

density residential areas, This is the section of the city most suifed to the infroduction of a rait

transit system.

v)  Calle 30 (Centro District) of Part |

The introduction of the system is currently impossible in this section due to the narrow
road width and bad road alignment. In addition, the road is occupicd by street vendors, A lot of
attention must be paid to these existing problems that must be solved before a transit line can be
considered, This section urgently requires widening and improvement, and the execution of
cxtensive improvement work, including the preparation for the planned transit line, will be re-

quested when the road improvement work is carried out.

b. Route-2

The existing route conditions for Route-2 are described below in order, starting from the

northern sub-center.

i} Part?2

The northern sub-center is adjacent to the new arterial road (Puerto Colombia Road)
connecting Barranquilla -and Puerto Colombia, The rail transit route will join this road right out-
side the terminal station and will 'head. for the Circunvalar intersection. A i:niversity and houses
are scattered along the route and land preparation for new development projects is currently

underway. Since this road section is both straight and wide, no serious problems are anticipated.
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if} Around the Circunvalar Intersection
If the transit line is introduced first for the Part I section, this site is best for the terminal
station for Part 1, as well as for a transfer station when Part 2 is opened in the future. This site
would also be conveniently located for future bus passengers changing via the Circunvalar to the
transit system heading to the city center. The station should therefore have a square in front of
it and located on the northwest side of the iniersection, In addition, this location and the land

 behind it are still undeveloped and would be suitable for a railway-yard,

The present site which is separated from surrounding areas by the Circunvalar and the
Puerto Colombia Reoad satisfies the required conditions ,namely that a railway yard have at least

2 hectares of land and that it be isolated from surrounding areas,

The Puerto Colombia Road changes to Cra. 46 at the intersection with the Circunvalar
and then heads for the city center. This intersection is of an interchange type, with Cra. 46 run-
ning over the Circunvalar, The line should pass to the south of this interchange and then move

over the median of Cra, 46,

iii) Cra. 46 of Part |
Some 60% of the entire route, i.e. the northern section between the Circunvalar and Calle
72, has a road more than 25 m wide with a median 4.0—2.5 m wide. In addition, buildings along
this road have wide front years, Newly-developed, high class detached houses, flats'and shops are
particularly noticeable along the road, The introduction of a transit line in this ¢ection should not

cause many problems.

The width of the section between Calle 72 and the Centro district, however, is a relative-
ly narrow 22.5--24.6 m, and the width of the median is in general 2 m and 0.8 m in the Cenfro
district. Road improvement _wofk will be required for this séction of the road, since the introduc-

tion of a transit line would be impossible under existing conditions,

Particular attention should be paid to the fact that many high-class residential areas, and
splended large churches, banks and flats are located along this section of the road. In addition, a
number of fully grown trees are on the median and the sidewalks and make this section especial-

ly attractive. Any development plan for this section must take this info consideration.
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c. Connection Point of Route-1 and Route-2
Route-1 and Route-2 will be connected at Centro Station. Calle 30 for Route-1 and Cra,
46 for Route-2 will cross there at an angle of 120°, Since the track for the system cannot curve
at this angie, the connection must be made by the introduction of a large curve outside this
possible connection point, As a result, Centro Station will be located somewhere near the San
Andresito market and the vacant land to the north of the market, Route-1 will reach the station
with a curvature having a radius of 250 m, Route-2 will join the station with a gentle curve, since

it is almost parallel to the axis of the station.

Since the block surrounding the station is subject to the Renewal Plan, its development

will be considered together with other facilities envisioned in the plan.

The conclusion of the analysis of existing route conditions is that introducing a transit
system along these routes is highly possibles the only adverse factor being environmental disrup—
tion. Road improvement work for the Calle 30 section of the Centro district and the Cra. 46 sec-
tion bétwecn Centro and Calle 72 will be the minimum necessary condition for the implementa-

tion of the system.

The present road cross-section and the proposed cross-section for the Road Improvement
Project and the proposed cross-section with the rail transit system for Route-1, as well as for

Route-2, are given in the following pages for the purpose of comparison. .

3) Outiine of the Facilities and Construction Costs
a. Qutline of Facilities
Facilities for the system will largely consist of track, stations, vehicles, railway-vards,
transformer stations and .circuit facilities, signal security facilities and communication security
facilitiés. Of these, the explanations for vehicles, fransformer stations and circuit faciliﬁcs, ete,
will be left to specialized books, Here, only the descriptions of important items Concerning func-

tions, design size, sfructures, efc, will be given,
i} The total route length will be 21.3 km and most parts will use elevated track.

ii) Among the various :kinds of track, the straddle-type. irack. will be selected since it

occupies little space and is of a small structural size that will not unduly disturb the urban land-
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scape,

iti) The standard track beams will be made of pre-stressed concrete and the pylons will be
made of reinforced concrete in order o reduce construction costs, The standard measurements

of structures and their rough drawings are given in Fig. 12—-6-5.

iv) When the location of a station is to be decided, it is imperative to counsider not only the
Land Use Plan along the route b“ut the convenience of progpective passengers and to try to
achieve continnity with othef transportation sysfems. Although the standard distance between
stations will be about 1 km, a distance of some 700 m is planned for Barranguilla as the system

there is intended to be a substitute for the bus service.

v) Stations will be classified into ordirlary stations and terminal stationsftransfer stations.
There will be 11 ordinary. stations for Route-1 and 10 for Route-2, and 5 terminal/ transfe.r sta-
tions along both routes. These 2 types of stations necessarily differ in the sizes of their facilities.
Ordinary stations will be prc')vided With minimum station facilities as well as facilities for pas-
sengefs to get on and off of the trains. Terminal/transfer stations will be 'provi.d'ed wﬁh facilities
to get on and off the irains, ndininiumI passenger service facilities, station facilities neces'sar? for
them to function as principal stations and station squares; Since all stations are elevated, particu-

lar attention will be paid to their appearance.

vi) 2 types of platforms exist, .i.e. the island-tjfpﬁ and the up/down line separate symmetri-
cal-type. The island-type will, in principle, be employed for ordixlary stations and the other type
will be employed for. terminal/transfer stations. Since the train consists of 4 compartments, the
iength of the platform is :taken to be 60 m. The platform 'wi(.lth will be 3 m minimum for the

istand-type and 2 m for the other type. -

vii} - The train ‘will have a fixed, 4 comp;_xrt’m'ent formation. Since it runs through the urban
area, ils design should suit the_cnvifonmeht. Efforts should be made towards the achievement of
a maintenance-free train , and the 001npal't1n§ht design should impro_ve_maintainability._ The body

structure of the compaftments should be lightwéighi a'r.ld resistant to corrosion,

viii) Detaining track will be provided at the railway-yard, the train inspection yard, the main-

tenance yard for important and overall ihspections, and reparis, the painting yard and the wash-
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ing yard. Tn addition, a building for general administration from which instructions, including
train operation and power supply instructions, will be issued and which will house signal equip-

ment and maintenance mens’ station, ete, will be provided in this railway-yard.

b, Construction Costs

Construction costs are cstimated based on construction examples in Japan and are modi~

fied using the construction unit prices in Barranquilla. The following are preconditions for esti-

mates.

i) Preconditions for Integration

(1) Since toufe sfructures and ordinary stations (excluding terminal stations} are located
above roads, the cost of land is not accounted for. However, a small amount of land will
be necessary for passengers to desembark and use, stairs. Therefore, a standard 100 m? of
land will be acquired for each ordinary station aparf from the sites for sidewalks. This
land will be used so as.not to disturb pedestrian traffic around the landing area.

(2) The 5 terminal stations will be located as follows: at the Centro Station: at the north and
south sub-center stations and al the end of ecach Part | for both routes. On average, 3,000
m? of land will be acquired for gach one of these stations.

(3) One railway-yard will be provided for each route, bringing the total of land area required
to 4 hectares.

(4) With regard to the structures of the routes (track beams, pylons and foundations), the
track beams will be made of bre-stressed concrete and the others of reinforced concrete.
However, special sections (where long spans are required at intersections, ete.} which will
account for 20% of the total lenpth, will be made of metal.

(5} The pylon span will, in principle, be 20 m. The length of the foundation piles will be 10
m on average given the ground conditions of Barranquilla,

(6) It has been decided not to employ labor-saving equipment to drive the train or automatic
equipment for passengers at the initial stage.

(7) It has been decided not to take into account the cost for road improvements since all
road work Improvements are presume_:d to have been completed by the time the rail
service is introduced. o

(8) It has been decided not to account for the cost of insurance, which may be necessary
when the rail service is introduced.

(9) The time for integrating construction unit prices is 1984.
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ii} Results of Integration
The overall construction cost for introduction of rail transit services, calculated on the '

basis of the facility outline and the conditions for integration described abaove, is shown in

Table 12—-6-4,

Table 12—6—4  Construction Cost of Rail Transit

Infrastructure 13,4281 mil. §
Station Cnt 1,500
Station Sub 4,200
Yard (Fixed) 4.434.7
Building (Sub. Sta/Elec) 1,366.9
‘Building (Sign/Cont) 4]
Electricity Supplyer 3,241.2
Signal, Commun 2,592.8
Tresign/Engen/Supervi 1,296.3
Rolling Stock 34776
Land Acquisition — Sta. Cnt 30
Land Acquisition — Sta. Sub 6
Land Acquisition — Sta. Min 4.2
- Land Acquisition — Yard 20
Contingency {5%) 1,778.89
Total _ 37,376.69 mil. §
Const. Cost/iom ' 1,7547 mil. §
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Chapfer 13 URBAN RENEWAL PLAN FOR THE CENTRAL DISTRICT

- This chapter focuses on. the uxban 1enewa1 plan in the central distriet of Barranquilla in -
connection with the metr opolitan transpmt master plan, First, the necessity for a basic renewal
policy, the planning arca and the overall targets of the renewal are stated. Next, the future land
use policy is discussed in relation to the future frame.work and land use density. Then, strategic |

. areas of renewal are selectéd, and more cen.crete ideas of renewat fer these aras ei'e set forth,
Finally, inl'ple111entetioll measures of urban renewal are intfoduced_ together with a study of their

applicability to the strategic project areas,

13—1 Basic Urban Renewal Policy
13-1-1 Necessny for a Basic Policy

The necessﬁy f or a basic’ u1ban renewal pohcy in: the central district arises, among other
reasons, from the ob]ectlve of this: Study In order to work out a eomprehenswe transport plan '
for the Metropolitan Reglon the future of the district has to be made elear in the -context of _
metropolitan development. The present traffic congestion and other transport problems in the
district are, to'a cons;derame extent due to ‘the accumulation and concentl ation of major urban

* functions, and to the conflguratlon of these functmns Thus the reorganization of urban func«
~ tions in the dlStl‘lCt 1s v1tal 1f the drstm.t is to fu!ﬂll 1ts futuxe functlons in the Regwn and this
firmly estabhshed as-a renewal pohcy ' B _

“There are, however more pos;tlve and substantml reasons why a renewal pohcy is neces-
sary. In fact, in spite of the Iocatlonai 1mp01tance of the central dlstncf there appears to be
nothmg that can be 1dent1f1ed as a guxdmg pnnmple for the development or renewal of the
gistriet. ORI R S

The- Zonmg ordmance of Barranquﬂla rev;sed in 1968 stlpulates some iand use features
but it is far from being the guidehne needed to elmmlate the present urban bhght in the d:lstnct
Much of the district has not been cons;dered 1n the PIDAMB study and 1ts deve]opment has not
been spec;fled '{n addition, the general chmate in terms of constructlon m the chstrlct especmlly

. from (,dlIe 40 to the east mcludmg Barranqmlhta seems to be qu1te unfavorable for renewal,
Construction has almost stopped owing to scarce demand,_m_other wetcls, anunproﬁtable market
for rental space. e ' ' _ : B B

The central dlStl‘iCt was once the focus of urban act1v1t1es but no overall planned mea-’

sures ever appear to hav_e been taken for 1;3 reorgamzatmn so that it mlght respond to an ever

growing scale of urban functions, All through the past decades of rapid urban expansion; the dis-
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trict has been without a clear vision of its future, The invasion and growing settlement of squat-
ters, uncontrolled street vendors, the fleeing of major urban functions from the district, traffic
confusion, and environmental deterioration along the canal -- these are all natural conscquences

of not having a development policy,

Thus, it is time {o firmly establish a basic renewal policy so that both the public and
private sectors can work collectively, toward the revitalization of the district.

A renewal policy is intended primarily to serve as a guideline in the administration of
planning by the public sector. But it also should make clear how the public secior can take the

initiative in renewal and induce the involvement of the private sectors.

13—-1-2 Planning Area

The planning area for which a renewal policy is to be established covers about 600 ha.
The entire survey area of about 500 heclares is included in, and about 100 ha, in the Loma | area
is added because of its future importance for central district use. The area is shown in its imetro-
politan setting in Fig, 13~1-1.
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Fig. 13—1—1 Renewal Policy Area
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Some characteristics of the area in ferms of the sub-divisions used for the purpose of the

survey are as follows.

{1} Areas where land-use intensity from various points of view is remarkably low and future
high-intensity land use is expected. Locational features of this item are shown in Fig.

13—1-2 and Table 13—-1-1.

a. High vacant land ratio: 2A72, 2B1, 2B3
b, Relatively low construction investment compared to land value: 2A2, 2A4, 2B1, 2B2,
2B3, 3A, 4B2, SA1, SA2, SB1, 5C2. _
c. Low real estate value: 2A2, 2A3, 2A4, 2BI, 2B2, 2B3, 3A, 3B, 3C, 5A1, 5A3,582,
5C2.
d. Low floor-area ratio: 2A2, 2A3, 2A4, 2B1, 2B2, 2B3, 3A, 4B2, S5A1, SA2, 5A3,5C2.
(2) Areas with key commercial and business activities where a changeover in land use is ex-
pected in the future in accordance with the region-side reorganization of nrban structure:
1A, 1B, 1C, 24, 4B, 5A, SB.
(3) Areas where dilapidated buildings have to be removed: 1 A,
(4) Areas where a confused mix of land uses is to be eliminated: 1C, 3B, 3C, 5B, 5C.

(5) Areas where em'ironmental improvements are {0 be considered: 1A, 2A, 4A, 4B, 5C. |
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Table 13—-1-1 Lo“.* Land Use Intensity Index by Sub-Division

Vacant : Real Floor '
Sub- Land [nvestment  ygeqi0 Arca Land
Division  Ratio Intensity Value Ratio Vﬂ‘?‘g’

' (%) Index (§/mz) (%) ($/m?)
1Al 5.2 0.92 8,650 1504 - 3,400 -
1A2 49 0.76 9,640 7 }5(_).7 3,970
181 1.7 0.94 13,900 162.5 5,030
1B2 7.9 1.32 19,390 306.4 6,020
ic1 6.4 1.52 10,000 1405 2,820
1C2 6.3 0.92 5,560 86.9 2,160
1C3 5.5 1.80 14,920 133.2 3,570
1C4 i1.4 1.17 8,190 98.1 2,700
2A1 0.4 3.07 5,780 63.1° 940
2AZ 43, 1% 0.53 1.790% 38.8% 950G
2A3 23.4 0.81 2,280* A7 9% 980*
2A4 16.8% 0.57 1,380% 35.1* 710%
2B1 44 5% . 0.22 640 7.4% 480
2B2 22.5% 0.53* 830* 14.0% 440*
2B3 79.0* (.53% 580%* 7.1% 300%
3A 74 0.43% 720%  44.8% 380%
3B 3.2 1.24 2,820% 891 900*
3C 7.7 1.29 2,050 63.5 640%
4A1 4.1 1.33 6,060 75.0 1,880
4A2 1.7 0.81 5.470 50.9 ©2,320 _
4B1_ 17.0 0.97 . 1,600 62.9 - 2,850
4B2 15.8 S 0.64% 5,960 48.0* 2,890
5A1 13.1 0.57% 1,240% '37.9% 630
5AZ 2.2 0.42% 3,320 48.7* 1,910
5A3 0.6 0.85 1,790% 40.,7* 140
5Bt 7.1 047% 3,490 61.8 1,890%*
5B2 2.7 1.i14 2,910* 70.1 1,000
5B3 5.8 0.97 3,760 63.0 1,380*
5CI 25.0% 0.91 6,250 62.4 2,410
5C2 5.0 0.45 2,700% - 43.6% 1,510
Source: IGAC

* . The area where land use intensity is low.
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13—1-3 Urban Renewal Targets _ _

The renewal targets can be set forth from various points of view, taking into considera-
tion the _existing state of the central district and in accordance with the future deveiopment con-
cept of the metrop_olitan region,

There are 4 major targets: urban fﬁ_ncfions, tranéport, environment, and buildings. Urban
funcﬁon.s and aciivities in the central district are to be upgraded to conform with future, region-
wide urban restruéturing. Transport is another important target of 1'eJ1eWal. A safe and functional
transport system has to be introduced naot only to solve existing ‘iransport problerﬁs but to sup-
port intensified urban éctivities in the futufe.. Environmental 'improvements are the basis of
sound urban functions, and buildings in the district have to be given some gencral criteria for
buildings in the areé must be established in connection with renewal.

A more detailed explanation of the renewal targets is given below.

1} Renewal and Reﬁtulization of Primary Urban F_uhctions in Connection with Urban

Restructuring '

Urban functions now concentrated and acCumu]ate.d in the central district will have to be
.substan'tial'ly reorganized, This is because the distﬁét’ is eipected to bé'_thé most important major
activity center of the region, It may be argued that because of the present urban blight of the
district the future .regional ceiiter should be newly cstablished in some other area. However,
land that is actuaily suitable to live on is rather limited in the metropolitan region due to the
region’s hydrological condition, In spite of {he seemingly wide metropolitan area, a more com-
pact urban structure is suitable from the.viewpoint of an efficient development of infraétructufes,
especially water supply and sewerage systems, This is the basic reason why the cenftral district
should .be reorganized in ifs strucfure and have a higher intensity of land use, and why its major

urban functions shouid be revitalized.

a. Business activities in the central district have to be rcinforce_d in line with the future
growth of industrial activities in the region, Consequently, more of those -bUsi'neSs' activities must
be higher-level activities and the djstrict must function as the business center of the region as
well as the coastal area, This re_quires an expansion of the space for business activities, and {o

achieve this, the present tendency for business locations to expand should be taken into con-

sideration,

b, Commercial activities are also to be refinforced so that the district might become a
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regional center. The existing everyday commercial functions, however, do not necessarily have to
remdgin in the district. These can be fransferred to sub-centers that might be created in suburban

development aveas for easier access.

"¢, Public administration’ functions should be intensified in connection with- the growing
urbanizaion of the Region, This meané the renovatioﬁ of fhe existing civic center, It is necessary
.to recognize the importance of the public éectbr and its role in the reinforcement of business
and commercial activities. At the same time, institutional and educational activities in .the- central
district are significant elements which activate flle district, In this regard, these functions have to

be maintained or strengthened in the futire,

d: Monmufacturing activities are not always welcomed in the central disﬁ‘ict. Rasically, re-
“moval is recommended, but in some areas, for'éxample in. Barranquillita, the creafion of an in-
dustrial park needs to be promoted for those factories that do not contribute to environmental
pollution. On the other hand, the widespread mix of residences and micro-industries in the dis-

trict requires special attention if they are to coexist in a well-coardinated manner.

e. As for the central district’s descreasing residential function, it must be given a positive
role. The introduction of a resident population will bring about a more effective use.of existing -
public investment in the district and a revitalization of the district by bringing the residence
closer to the work-place, Thus, the possibility of a new resideniial area hés to be explored, and

the environmental improvement of the existing residential areas also needs 1o be considered.

2) Development of a Safe and Functional Transport System
a. The existing transport confusion has to be resolved by means of a well organized traffic
control system as well as by the removal of its causes, that is, unfavorable locations for bus

éénters, concentrated and confused buis routes, scarcity of parking space, etc,

b. It is vital to introduce a safe and functional transport System fo meet the future transport
demand in the district, in close connection with the reinforcement of business and commercial
activi.ties. In this regard, the proper modal shares of privafe cars and public transport must be

considered, and the coexisience of cars and pedestrians must be achieved.

¢. Transport facilities that- develop as the above-mentioned system is realized must be in-
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tegrated with urban renewal, In other words, the infroduction of a better transport system ina

sense will make urban renewal necesssary,

d. Pedestrian space networks have to be installed in the central district in order to facilitate
the safe movement of people. This is one of the features that will activate the district, and the

networks should be integrated with green spaces so as to humanize the district.

3}  Eavironmental Tmprovement
a. Contamination of the Canal Ahuyama and environmental deterioration of areas along the
canal must be halted in order to improve the urban landscape and to create a sense of spatial

continuity with Barranquillita.

b. .An urban open space system that is as extensive as possibic must be introduced in the dis-
trict and coordinated with pedestrian spaces and the surface water system. As for the surface
water system, Loma 1 and the riverside zone at Barranquillita will have to be developed as a large-
scale urban open space, since the riverside zones of the Magdalena River are almost all occupied

at present by manufacturing industries and the port.

c. In order to maintain a lovel of environmental quality, measures should be taken against
rain water flow (arroyo) in the district, The basic idea is to minimize the influx of surface rain
water in the district, This should be recognized as an important measure for reinforcing the infra-

stiucture in preparation for the renewal of the district.

4) Betterment of Buildings
a. Areas where a group of dilapidated buildings is identified should be integrated in the re-

newal. But, the restoration of buildings with-historic importance for possible reuse should be con-

sidered,

b. In general, buildings in-the central district must be made taller. This is mainly to develop

more open space in the district, and the zoning ordinance will have to be revised for this purpose.
13—-1-4 Reorganization of Spatial Structure

To achieve the intended goals of the renewal policy, it is vital that the spatial structure of

the central district be drastically reorganized since a renewal scheme limited just to the existing
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built-up areas would be quite difficult,

Special attention should be paid to Barranquillita where land use intensity is very low
with 40% vacant land, However, the western half of Barranquillita is an obstacle to the inclusion
of Barranquillita in the reorganization scheme. The corrtaminated Chaimef, thé disorderly market
areas, and the arbitrary crmfiguration of warehou’*‘.'es and bus facilities are in the north-sonth
direction, cutting off the avqlhble vacant land from thc present built-up center.

It is essential to set up an eaat west actmty axis through the district to ensure access 1o
Barranquillita and to facilitate the aggregation of major urban activities in this dlrempn. In fact,
2 axes are established: one is the north éxis rz'srrlg C_rer. '46., wiiere mainly busirress and housing
functions are developed, and the other is the south axis with Cra. 38 facilitating cbmmercial and
industrial agglomeration. These 2 axes end at the riverside bypass by means of which the district

is conncected in the region.

S

Thus restructuring in terms of a road network and land use configuration is an essential

aspect of urban renewal in the district, and the follbwing land use policy is based on this idea.

13—2 Land Use Pohcy
13-2-1 Framework of Population and Employment _ _ _

The future framework in terms of resment populatmn and employment in the central’
district is based on the overall framework described in Chapter 8,

However, the overall framework is given for éach person trip zohe, 50 the related person
trip zones are coordinated with the sub-divisions for the central distﬁct survey. The cufcome of
this rearrangement is shown below and illlrstrated in Fig, 1321 alrd Table 13-2-1.

As for the spatlal extent of thls frame, Loma 1 area is excluded, because the figures given

to Loma 1 by the overall flamework is negllglbie

Another point to be taken into consrde.ratlou in setting up the framework is the number
of street vendors. It is natural io include street vendors in the overall framework since the frame-
work is based on the P.T. Survey Smce {heir actmnes take pIace oatcloors an adjustment of
their number is required when estabhshmg the relatlonslup between the employment framework

and building use in the ccntral dlstnct The present number of street vendors and their distribu-
tion have been studled by the Study Team in coordmatron w1th the Chamber of Commerce, and
it is assumed that s_ome 20,000 street vendors will be active in the dlS_tI’ICt in the future. Their

number and distribution are shown diagrammaticallﬁ for both 1983 and 2000 in Fig. 13-;2_—2.
The result of this adjustment is shown in Table 13—2-2 in terms of resident population

and employees by secondary and tertiary sectors, However, it should be noted that employment
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Table 13—2—~1  Coordination of Zone

New Zone PT.Zone .  C.D.Survey Sub-division

I 1,2 : 1A

| ' 3,4,5,6 -8B, 1C

Il 9,10,11,19 - 2A, 2B

v (20), (24), (25) 3A, 3B, 3C

v 7, 8,(26), (27) 4A, 4B

Vi 12,13 5A,5B

VI - 14, (27), (28) -5C

Note: P.T. Zone numbers with parenthesis shows that a partiaf area of
the zone is included in the new zone,

35,000
whole ¢ity YEAR 1983
75% ' ”4——__—*—! 259,
26,500 . 8,750
in Centro { "Outside Centro
30% l S0% . 20%
7875 13,125 5250
1B, 1C ' 1A 2A,728B _
20,000 S
in Centro ) YEAR 2.000. |
) 30% | som
6,000 10,000
1B, iC 1A

Fig. 13—-2-2 ESTIMATION OF STREET VENDORS
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by sector is rather misleading, since, in the central district even the secondary sector activities are,

to a considerable extent, business functions.

13-2--2 Land Use Density

The framework obtained above was studied in terms of data on space use — that is, land
use area and floor area data by use -- which were collected by IGAC and arranged by the Study
Team. In order to verify the reliability of the existing space use data, floor-area per capila was

checked for tertiary sector employees, and the result is shown in Table 13-2-2,

Table 13—2-2  Floor-Area per Capita for Tertiary Sector

Zone Floor-area per Capita Remarks

1 15.3 m? Mixture of shops and offices
5| 19.0 Mainly offices

11 25.1 Commerce with warehouses
v 1.5 Small-scale shops and offices
v 13,9 Large institutions

VI 7.6 Small-scale shops

VII 124 Mainly offices

The result is reasonable and acceptable considering the.activity features of each zone.

Consequently, land use converted directly from building use can serve as the basis for a land use

density study,

Thus, the net land use density was worked out for 1983 by industrial sector, and future
dénsity is proposed based on this and taking into consideration zonal land use ideas. The existing

and proposed densities ate shown in Table 13—2-3,

13—2-3 Land Use Policy

Land use area by zone can be calculated on the basis of land use density, and the result
is shown in Table 1324,

However, the calculated land use covers a rather cleérljf defined area, and in reality mix-
ture or overlap of use is characteristic of the central district, Consequently, this must be taken |

into consideration in working out a land use plan.

The land use policy is established taking info consideration the existing land use, the re-

newal policy, and the land use density study,

1)} Residential _
(1) The residential environment of the existing low-density housing areas (5A, 5B, 5C) should

be improved, and the density should be slightly increased (froin 300-400 to 400--500
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Table 13—2-3  Framework and Land Use Density by Zone

Number Net Densi hE
Zone umber : ensity (p/ha) PT. Zones
1983 2000 1983 2000

President Population
1 A2 D 5,263 - (1), (2)
11 4,651 2,720 684 800 (3),.(4), (5),(6) :
11 2,070 20,000 622 300 N, A0, (L1, (19 ‘
v 9,873 11,240 702 300 (20)x0.25, (24)x0.2, (25)x0.2
\Y 8,215 7,850 610 700 (7, (8), (26)x0.5, (27)x0.1
V1 - 5,735 3,580 420 500 (123, (13) B
Vil 5,157 6,320 324 400 (1), (27)x0.02, (28)x0.03
Total 36,722 61,710

Secondacy Sector |
I 3,300 5610 2,773 3,000 (1), (2) -
11 $,245 11,460 1,672 1,400 (3), (4), (5), (6}
I 2,918 2,800 58 . 70 {9), (103, (11),(19) ..
1Y 3,930 5,610 992 1,100 (20)x0.7, (24)x0.8, (25)x0.6
v 1,031 2,550 144 200 {7}, (8), (26)x0.3; (27)x0.03
Vi 1,655 2,000 87 200 (123, (13)
11 140 520 196 200 (14), (27)x0.02, (28)x0.01
Total 21 ,819 30,550

Tertiary Sector 7 :
I 13,240 17,800 1,015 1,300 D, @ _
11 32,392 50,880 - 835 1,200 (3), (4), (5), (6)
I 4,623 9,150 - 218 400 (N, (10, (1 D), (19
v 8,480 16,190 769 1,100 (20)x0.7, (24)x0.8, (25)x0.6
\'% 6,825 12,230 296 500 (7N, (8), (26)x0.3, (27)x0.05
VI . 6,262 -~ 14,000 678 700 (12),(13)
VII 1,755 2,700 3006 300 (14), (2'1x0.02, (28)x0.02
Total 73,577 122,950
Source:  JICA Study
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(3)

(1

(2)

£3)

3)

(1)

(2)

—
w
—

(4)

4)
(1)

p'erson/ha._) _ _
Areas wi_th mixed land use (1B, 1C, 2B, 3A, 3B, 3C, 4A, 48) should be rearranged and
open space should be created through the use of high-rise buildings (D_ensity should be
increased from 600700 to 700-900 p-erso_.n's/ha.). _ '
It is neéessary to 'introdu?:e new planned residential areas in Barranquillita (2A, 2B),
housing some 20,000 persoﬁs. Theré will be 2 types of aréas, one environment-oriented

and the other convenience-oriented. The average density should be about 500 persons/ha.

Industrial

Rearrangement ;.md"in tegration of industrial zone in the north part {(5A) along Via 40..
Most industries ih Bar'r.anquil.!ita are to be relocated in other ;ireas (for example, Gran
Abastos and Malu-mbo"iudustrial Deve!opmen't);.othcr arc to be relocated in the south-
eastern part of Barranquittita in an industrial park. o

Mixed use with residential use (especially micro-industries in 3A., 3B, 3C, 4A, 4B; 5A, 5B,

5CYshould be rearranged, and where possible the mix should be eliminated.

Commercial

The old commercial area (1A) should be revived with some 1'est0:'ﬁti011 of historic. build-
ings. _ .

Market areas -(in 2A iﬁciu’ding'the public mark_et) 5]1'0111(!. undergo environmental improve-
ment. The southwestern part of Barranquillita should be restructured in a fundamental
way new intermunicipal bus terminal,

Strip development along main streets (Calie 45, Cra. 38) should be.'duly arrange-d.

As for street vendors, restricting them to a fixed building or space may not be the solu-

tion. Provision of wider streets or pedestrian corridors to house them may after a flexible

solution to the problem how to make the situation of street vendors more stable.

Business

Extcnsion of the renewal to include the existing civic center may be a key to the central

district renewal.

_ The trend of business activities to expand toward the west (toward and along Calle 45)

has to be taken into consideration in future land use demarcation.

Areas to the north of the civic center are another important factor in finding new loca-
tions for business activities. The:conversation of- the custom house and the clearance of

the _sqilulter area (Barlovento) are key to the renewal of the area.
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Fig. 13-2-3  Land Use Plan (2000) in the Central District
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13-3

New business areas are arranged in the northwestern part of Barranquillita.
Large-scale institutional facilities (educational and religious) tend to be concentrated in
4A, 4B. The environmental improvement of the arca will facilitate the creation of a

proper mix of land uses — residential, commercial and business,

Green Space
It is necessary to introduce urban parks that are as extensive as possible, especially in

areas where sirategic projects for renewal are being considered (SA, 2A).

Along the Magdalena River in Barr'a'nquillita and Loma !, reserve green space should be

established. Even in the year 2000, the Barranquillita area will still have open space with-
out any delinite use, and this space should be considered as a reserve area for use after
2000. However, it is nccessary to give the area some function and to provide good main-
tenance in order to prevent an invasion by squatters.

Extensive pedestrian space should be introduced especially in areas where principal urban

functions are located (1A, 1B, 2A).

Special Use
In Loma 1, a site is being considered for a fair center with some park function in ac-
cordance with the expansion of urban activities. This is a new concept of business and

tourism, and will be the key to future business activities in the central district,

Strategic Project Areas

The central district is divided into 2 groups from the standpoint of the execution of the

overall urban renewal: one is the “sirategic project areas”, and the other is the “‘renewal guide-

lines and/or control areas™. The former consists of areas where renewal is executed through pro-

jects,; while the latter consists of areas where renewal is promoted through various guidéiines or

control measures prepared by planning authorities.

in this section, a set of criteria for the selection of project areas is introduced and the

selected areas are explained on the basis of existing conditions and the urban renewal and land

use policy.

13-3-1 Cri’teria for the Selection

Criteria for the selection of strategic project areas are established taking into considera-

tion various factors crucial to project identificaion.”
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1)  Some urban problems are identified or foreseen in and around an area, This is the end-

ogenous aspect of area identification, and the area requires solutions fo the problems.

2}  Change ot intensification in land use is expected in the future fo conform with the prin-
cipal urban functions in the district. This is mainly the consequence of the renewal policy and is

an exogeneous factor in the selection of strategic project areas.

3) A spatial rearrangement is required to improve the street network system, In this {rans-
port study a new road and street network is proposed for the region, and the portion related fo
the ceniral district necessitates a spatial rearrangement togethef with the reorganizationa of cor-

responding streets in the districts,

4) Some study or project relevant to the renewal of the area is under way or under con-
sideration. This type of study shows that attention has been already paid to the area in terms of

some problems or need, that must be taken into account in an urban renewal process.

5)  Public or quasi-public land is preferably located in and around the area, in general, public
land can be the key to an involvement by the public sector and its playing a significant or leading

role in the renewal process,

These are the basic criteria, but in the final selection attention is paid {o other, local con-

ditions and also to the aggregation of areas to form more effective project areas,

13—3—3 Features of the Selected Strategic Project Areas _
As a result, 10 areas with a total area of about 180.3 ha. arc identified as strategic project
areas. On a whole, the selected areas cover the older parts of Centro and most parts of Barranquil-

lita as shown in Fig. 13—3-1. Features of these areas are given with reference 1o the criteria for

their selection.

1) ‘Area 1 (12.86 ha.): the lower part of Bé_rrio Abajo between the old custombhouse and
the civic center. This area incliding the customhouse was once a focus of urban activities in
BArranquifla. Tt is noteworthy that the area was included in the urban renewal plan of 1957
when the municipality established the office of regulating plan. The érca is characterized by the
mixiure of industrial, commercial and residential land use and rather dilapidated .bu_ildings'. The

old customhouse is one of the most significant historic buildings in the city, and it is now being

— 396 —



fcstored by the chamber of commerce which will nse it as its headquarters, This is an important
project for the future of the area, because the organization has a great influence on business and
.commlerce activities. The area is therefore conceived as a major business block in Barranquilla,
Another factor promoting the renewal of this area is the rearrangement of Cra. 50. The widening
of this street has been a longstanding issue, and the neccssity of realignment is another motive

for renewing the area.

200 O 190
L Y

Fig. 13-3—1 Strategic Praject Areas

2)  Area 2 (4.99 ha): the northwestern corner of the intersection of Cra. 46 and Calle 30.
Industrial ai‘nd transport land usees eccupy more than 80% of the area, and the bui_iding-arezi ratio
is as low as 25%. The average lot size is relatively large amounting to around 3,900 m?, This
makes the land use intensity quite low, the total floor area being small, although an active tourist
market (San Andresito) is included. The area was also identified as a renewal aréa in the 1957
plan. A principal urban park to expand open space in the ceniral .district is proposed in this

study.

3)  Area 3:(9.79 ha.): the Barlovento area aiong the channel, Squatters occupy most of the

area, and residential land use accounts for 56%. The buildings in the settlement tend to be of
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solid material. The area is not provided with watef supply and sewerage systems. It is said ﬂ1at,
on account of this deficiency, most squatters hope to eveniually evacuate the area. The land
tenureship is national. The area is expected to be an upgraded business, commercial and cultural
complex. Its location on the water front will make the arca completely different from other

business areas.

4)  Area 4 (6.04 ha.): the existing civic .centcr and ﬂle neighboring blocks on the west. The
existing civic center suffers from a shortage of open space and parking' space, and renewal with an
expansion of space must be programmed considering the on-going urbanization and the life-
cycle of the buildings, The pubiic sector is in the ieading role in urban rehcwal, and it is quite im-
poriant to renew the civic center not only to méet future public adrinistration demand but also

to demonstrate to the public that it has the will to renew the central district,

5) Areal (20.3.6 hi): the old Centro area between Paseo Bolivar and Calle 30. Commercial
land use accounts for élmost 82%. On the whole, the building-area ratio and the ﬂoor-area ratio
are high, 87% and 163%, respectively. The area is an old fu‘sforic center of Barranqﬁillita with St.
Nicolds church and its plaza, Theré afé several buildings in tﬁis area tﬁat might be worth restor-
ing, though most of the buildings are in a dilapidated condition. The main objective of renewal '
in this area is to revive the area as and to make it a commercial core with :I_tistoric character. The
widening of Calle 30 will have a major effect on the area and fhe i‘earrangement of the blocks
along the street, Public facilities such a.s the city jail and the haédquarters of EPM are located in

the area and may be a key to renewal action,

6. Area 6 (8.11 ha) the arca surrounded by_ C;'a. 38, Calle 30, the channel and the Aquila
beer factory, The tand use of the area is mainly commercial with some indListria_l mix. Around the
public grain market there are a number of street vendors and 2 bus terminal, There are many
elements that afe to move {o GRAN—ABASTOS, and some spatial réorg_atiization is expected. The

widening of Calle 30 and the realignment of Calle 17 will also require the readjustment of the

ared.

7) Area 7 (29.94 ha.). the southwestern part of Barranquillita. Commercial and industrial
activities extend along the channel, and vacant fand amounting to around 43% of the fotal area
can be identified to the south and east. Commercial activities are mainly market functions, and

there are a number of street vendors, A major market area is proposed for this area in the future;
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The realignment of Calle 17 nécessitate_s the rearrangenient of some blocks. The existing public

market has to be a part of any overall reform of the area.

8y Area 8 (33._?3 ha._): the northwestern .'p'art of Barranquillita, _Conhm_:rcial and industrial
tand uses account for 70%, and 20% _éf the total ai‘eé is v.ac;m_t Iand_. Commerc_ial activities are con-
centrated along the channel, and a fish and fruit market on public land is quite active, All
through the mar_ket area there are numerous street vendors and the result is spatial confusion.
The proposed realignment of Cra, 46 and Calle 17 requires a rather radical rearrangement of the
z\rea_'together with the implementation of the new land use proposal for the business area.

GRANABASTOS is expected to attract commercial and industrial establishments to the area,

9) Area 9 (23.54 ha.): the sollt}leasteﬁl part of BarrahQuil.lita_' demarcated by the pfoposed
bypass. More than 50% of the ar'eé is vacant land, and in dusfriai estabﬁshmen&s and bus facilities
occupy some 17%. On the remaining area squatters are extending their setﬂeniént, The fufur_e '1aﬁd
use concept is to bring together the industﬂal establishments' in Barranquillita and to form an
industrial park. The proposed riverside bypass is expected to facilitate this kihd.of rearrangement.

10}. Area 10 {31.48 ha.): the northeastern part of Barrénquilﬁta deman_:ated by the bypass.
Vacant land amounts to 60% and the rest is _mosﬂy industrial u_se..'I’he propos‘ad.land use for the
area is residential, and it is expected that existing industrial e.stab].ishmen.ts will bé removed fo
Area 9 or some othér areé. The rearrangement of Cra, 46 and the proposed bypass are major
factors affecting the afea. _ _ ' '

Thus, the selected strategic project areas have a #aﬁety of characferistic in terms -of
existing conditions and future land use or renewal policy. However, if should be noted that the
areas in Barranquillita are somewhat différent from the viewpoint of infradtructure development,
The absence of water supply, sewerage and drainage systems fnust be taken into consideration in
future renewal or developmeni action, This is one of the reasons why a new idea for renewal

measures is necessary.

13—4 Renewal Plan _
The renewal plan for the strategic project areas is studied with an emphasis on publjc
facilities which will be the basis for the feorganization of the urban str_uctﬁre.

As to infrastructures, a new street system is introduced in coordination with the overall
road and street network propdsal for the meiropolitan region and the future bus circulation route

plan for the central district. Arroyo measures are determined to prevent the inflow of arroyo
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water into Centro, and a drainage system is proposed for both Centro and Barranquillita, The pre-
paration of land in Barranquillita is also considered essential for the future development of the
area.

The introduction of parks and greenery system is another important aspeét of rencwal,

and a pedestrian network that is closely coordinated with this syStem is proposed,

13-4—1 Street, Arroyo Measures, Drainage and Land Preparation
1} Basic Policy

A street network plan for Centro and Barranquillita is proposed with reference fo the fu-
ture land use plan and public transport plan for the district and the Ba’rranq'uilla metropolitan
road network plan. Streets subject to planning are collector streets within the district. Such col-
lector streets shall be included in some of the combinations of arterial and semi-arterial streets
comprising the road network of the métropoiitan area of Barranquilla and furthermore shall act
as important taxes in the land use plan for the district.

Local streets within residential areas created under the land use plan'will be connecied to
collector streets as a rule and, in order to prevent the invasion of through traffic from outside the
areas, will not be connected directly to arterial and semi-arterial streets. Since streets in Centro
which correspond to local streets are currently linked directly to arterials, future street plans will
provide for facilities such as continuous sidewalks for arterials so that such linkage will be
minimized.

Collector streets in Centro and Barranqguillita are expected to be nsed as bus routes, which
means that a great number of large vehicles will use these streets. Hence, collector streets in the
district will have through traffic lane widths of 3.25 m, which is one of the road specificatons
listed in Chapter 11 of this Report. Since routes planned for Centro take advantage of existing

streets, which are located in the old built-up area and are narrow, the proposed road width can-

not be provided,

The plan for collector strects calls for a widening of the road width. When widening a
road, the side where the new Gran Parada is planned will be used as a rule, but if there are control

points along the route that should be avoided, the street center line will be revised as the case

may be.
The arroyo, which is a major preblem in Centro, will be dealt with by facilities to be new-

1y installed up to Calle 45, For arcas further east of Calle 45, the entry of arroyo from outside

Centro will be eliminated, so that drainage facilities will be planned within the district only for

rainfall,
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Cafic Ahuyama, which currently extends between Barranquillita and Calle 30, will be
reclaimed under the Barranquillita land preparation plan,

To ittlprdve the currently poor drainage conditions in Barranquillita, filling work will be
conducted to make the ground level and drainage facilities will be installed,

In addition, sections where Cafic Los Tramposos has made an inroad into Barranquillita
will be reclaimed at the same time that the route of Cra. 46 is altered. In order to maintain the
current width of the canal, however, the Loma | Disirict side will be cut and the center line of
the canal will be adjusted.

Cafio Los Tramposos cui‘rent]y leads to a deadeﬁd, but MOPT is now pla.lming to kink
this canal with the Magdalena River, This Study proposes an alignment \vileréin the center line
of the canal leads in a straight line to the river, which ﬁlealls that the trip of the canal’s dead-end
section will not coincide with the planned route of the canal. Since the district is planned as a
residential area under the Barranquillita land use plan, this portion of the existing canal that will

become superfluous will be reclaimed in order to allow the effective use of land.

2y Sireet Network Plan
a. Standards
Road standar(is used in the street plan for Centro and Barranquillita 'correspoﬁd to those
given in Chapter 11 of this Report. However, in order to adjus to special conditions in the dis-
trict, such cross-section elements as number of lanes, width of through traffic lane, should width
and sidewalk width are partially revised to the extent that they do ﬁot deviate from the basic

concept behind the road standards, The siandards used are as follows.

Table 13—4—1  Road Standards

_ Collector Street Local Street
Design Speed (km/hr) 40 30
Number of Lanes 2 2
Lane Width {m)} - 3.00 —3.25 3.00
Shoulder Width (m) 0.75 — 1.50 0.5 - 1.50
Sidewalk Width (m) 3.00 —4.00 0 —3.00

The through iraffic tane width of streets corresponding to the p'lanned bus roilte shall be
3.25 m, and strects which come into contact with the intermunicipal bus terminal to be con-

structed in Barranquillita shall have 4 lanes. Collector streets within commercial and industrial
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areas shall, in consideration of 'parking needs, have shoulders of 1.5 m widths Sidesrilks with
widths of 3.0 m or more shali be prowded ﬂlong local streets correspondmg to bus routes and

local streets in cofmercial areas.

b. Street Plan
(1) Collector Streets in Cenitro |
Collector streets in Centro shall be located élong the bus éircﬁllation s,ys.tﬁm= and the .gran
paradas to be established in the future. Smce hardly any sectlons of ex1stmg streets have
the planned w1dth thcy must be widened. When w1denmg i street ‘the smie whe:c a gran
.parada is to be Iocated with removal of a large number of buildings will be used as a rule.
Th1s 1s to follow the pohn,y of the Renewal Plan for the Central DlStl‘LCt to leave existing

buﬂdmgs intact whenever possﬂ)le

Table {3—4—-2  Collectors in Centro

Street  Lhrough Shoulder  Sidewalk Land

Street Name Length g Traffic - Width Width A}cqmm—
T _ S Lane Width S tion
(m) (m) (m)- (m}  ~ (m). (m)

Calle 37 1,664.0 140  2x3.25 2x0.75 - 2x3.0 2,525.4
-Calle 38 1,650.0 140 2x325 - 2x075  2x30 2056
Calle 44 1,6780 140 2x3.25 2x075. 2x3.0 4,091.9
Cra. 40 ©1,2100 140 © 2x325 © 2x075 2x%3.0 113.1
Cra. 45 1,016.0 140  2x3.25 . 2x075 2x3.0 542.0

Note: gran parada is not included in the land acquisition listed above.
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(2} Collector Streets in the Barranquillita District
Collector streets in Barranquillita, like those in Centro, shall be located in such positions '
as to take into account semiarteials such as Calle 17 and 30, the riverside bypass and Cras.
38 and 46, as well as the future land use plan, eISpe.ci.ally the planned location of the
intermunicipal bus terminal, |
Streets subject to planning are Calle 4, 6, 7 and 9 (Calle 17) and Cra, 43 and 44, Callc 9
will merge with Calle 17 in the future when Calle 17, under the Barranquillita land pre-
paration plan, is extended from the intersection with Cra, 38 to Cra. 46 through Calle'9.
A new collector road is to be constructed along Cano Arriba between the riverside bypass
and the new Calle 17,

The various conditions of collector streets planned for Barranquillita are as follows.

Table 13--4-3  Collectors in Centro

Through _ - lLand
Street Length  Street Traffic Median Shoulder  Sidewalk  Acqui-
Name - Width Lane Width sition
Widih ' _
(m) (m) (m) (m}) . {(m) {m) (m?)
Calle 4 913.0 195 3.25x2=6.5 — 1.5x2=3.0 -5.0x2-10.0 .17,803
Calle 6 1,372.0 255 3.25x4=13° 1.0 1.5x2=3.0 .4.0x2=8.0 9,711
Calle 7 998.0 22.0 3.25x4=13 — 1.5x2=3.0 3.0x2=6.0 9476
Calle 17 1,3000 255 3.25x4=13 1.0 1.5x2=3.0" 4.0x2=8.0 3,760
Cra. 43 906.0 225 3.25x4=13 - 0.75x2=1.5 4.0x2=8.0 0
Cra. 45 9100  14.0 3.25x4=13 — 0.75x2=1.5 4.0x2=8.0
Cra. 46 1,076 22,5 3.25x4=13 — 1.5x2=3.0 3.0x2=0.0

Note: Calle 17 and Cra. 46 are listed because they are major streefs in Barranquillita.
Land acquisition calculations are given in the Barranguilia road plan. No land
acquisition is required for Cra. 43 because the current size of the street is adequate.

3}  Arroyo Measures
There are at present three arroyo which greatly affect Centro. By changing the route of
these arroyo, water flow into Centro will be prevented. Calle 47 and 59 and Cras. 25 and 65,
which are Jocal streets, will be used for the route change. Since these streets are narrow and are -
used rather frequently because of their proximity to Centro, box culverts wﬂl be installed fo con-

tain the water flow,

Since there is a limit on the planned height of the drainage outlet an.d since water and
sewage facilities exist 1.5 — 1.6 m below the street sﬁrface, the inside height of the box culvert
shall be kept to 1.8 — 2.0 m. And to achieve a maximum structural economy of cross-section, the

inside width of the box culvert shall be limited to 2.3 — 2.5 m. The cross-sectional area of the
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box culvert fails to provide the planned drainage capacity, so 2 or more culverts shall be placed

side by side.

" Detailed mformatmn concermng arroyo water flow is gwm in Chaptcr 11 in relatlon to
‘the road drainage plan., A 10-year prob’1b111ty analysis of rainfall con(llhons mdlcates that box
culverts alone will be msufflment for h'mdlmg the substantlai volume of water flow expected '
T herefow,_ reservoirs will be provided so that the difference between the volume of alroyo water -
converging onto Centro and the volume of \&;ater drained by the box cu'lve'r.ts can be temporarily

adjusted.

— Arroyo Route, Reservoir and Outlet
The system wherein the flow of Arroyo water from upstream is led into a rcselvon passed

through a box culvert and finally dlscharged into a canal is planned as foliows

(13} Arroyo La Pax and one of the 2 branches of Atroyo Felicidad will lead to a reservoir to
be provided on Parque Uhiversal, pass through a box cﬁlvert _iustalled beneath Calle 47,
merge \_vith the arroyo which flows along Cra. 64 and ﬂd\\;' infq the Ca_ﬁb de Las Com-
pafiias. | - -

{2) For Arroyo de Hosp1t11 a reservoir will be pmvxded on Taﬂeres EP.M. i’he water then

will flow beneath Cra. 25 to reach Canal de Arroyo de Rebolo,

3) Water flowmg down Arroyo de Calle 65 and the other branch of Arroyo Felicidad will go
to a reservoir {o be provided bélow the Cra, 41 medjan pass through a box culvert placed

" bencath Calle 59 and Cra. 65 and flow. into Cafio de las Compafiias.

The shalﬁc and caﬁaéities of the facilities shall be as follows.

Table 13—-4—4  Arroyo Measures Facilities

Reservoir Condition

Reseﬁbii‘_Name Length (m) * Side (m) Height (m) (apacity (m?)

Parque Universal =~ 250 . 100 . 3 : -75,000
Talleres E.P.M, 160 100 3 48,000

Median of Cra. 41 - 500 18 3 © 27,000

Box Culvert Condition

Rouite Ne. Widt]{ (m) Height (m) Coninous (m)  Distance (m) o Reservoir

Calle 47 2.3 1.8 3 1.630 P. Universal
Cra. 25 23 2.0 2 1,460 Talléres E.P.M
Calle 59 2.5 _ 2.0 2 - 2,440 Median Cra. 41
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4y Drainage System Plan
a. Centro .District _

All streets in Centro shall be provided with gutter drainage systems. Since arroyo ﬂowing
in frbm ocutside the district is té be deait with by facilities being p]ann‘cd' for the purpose, the
drainage system will be maiﬁly for rainfall in the district, Réin which falls on street surfaces and
nearby areas will be collected in roadsidé L-shaped gdtters, led into small box culverts installed

below the gutters and collectively drained into a canal.

b. Barranquillita District
The drainage system for the Barranquilla District shall be installed at the same time that
the Iand preparation plan for the district is implemented. | |
S channels and 2 box culveris wﬂi be instaﬁed as drainage facilities. Rainwater collected
in the same way as in Centro will be.le.d via the ch.ann.els and dulverts to canals in and around the

Barranquilla District.

5) Barranquillita Land Preparation Plan _
Drainage facilities in Barranguillita are cxiremely finadetllxate now, and a land preparation

plan will be implemented to correct this situation. Low areas will be filled with earth to prevent

water from collecting and pooling.

The height of filling work at the outlet of the drainage system shall be 1.8 m above sea
level, Iq order to minimize the amount of fil]ing_to' be done, the finished ground level shall have
the smallest possible gradient of 0.2%.

The land preparation work will start at Calle 30 in Centro, reclaim Ahuyaina Channel and
extend to 50 m in front of the bank_of the Magdalena River under one .aitel'n.aifive and up io the
riverside bypass under the other alternative. The volume of earth réquir_éd by'thé first alternative,
under which nearly all of Barranquilla will be prcpafed, is about 65 7,000 m*, or half the volume.
This is because the 1,390 m? of ground between the riverside bypass and the Magdalena river
currently has a low ground level and will require as much as 337,000 m? of earth for filling.
Therefore, the latter alternative will be selected. The quantities of earth and other m.ater.ials

required for each type of work necessary for tand preparation are as foflows.
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Table 13-4--5  Land Preparation Features

Filling Work (m?) - 320,000 Calle 30 -- Riverside bypass
Cutting Work (m?) 2,500 :
Canal Reclamation (m?) 97,800 Cafio Ahuyama

. o 91,800 Cafio Tramposos

' B 10,400 Batlovento

Canal Cutting Work {m?) 16,900 Loma 1
— Channel — like Wall Work
Concrete Pile Method {m) 528
~ Drainage System Do :
Open Channels (m) 3,162 {width, 1.0--5.0 m)
Box Culverts {m) 9.58  (width, 0.20-3.5 m x

height, 2.0 m)

1342 Park and Greenery System

Parks and a greenery system are introduced rather intensively in the renewal plan, At
present, the park and greenery area in the cetitral district is estimated to be less than 0.5% of the
total area. This is extremely sméll for the central part: of a'ci_ty where major urban activities'of '
the majority of workers are located. The plan is primarily to increase the ratio up 'to 5%: fhe
result is about 4.8% with around 23.2 ha. of newly created 'urb.an parks. Including a proposed
sports pért. The ratio is 5.7% when a proposed sports park is included and 11.8% when reserve
greenery is included, _ ' _ |

This is the quantitative aspect of the development; from the qualitative point of view,
cach development has its own character, and overall, these will form a park and a greenery systém

that will be closely integrated with the pedeétrian network,

1} Cafio ‘Park: The portion of Cafio Ahiyama between Cehtro and Bairanquil]ita is t_o. be
converted into a park with the reclamation of the channel. The present channel is SeriouSlyL'coﬁ-
taminated and works and maintenénc_e necessary to clean it appear to be quite expensive. On the
other ha:_;d, there is a reéognized' the need for open space in the central disffiét. The solution is
to convert the .channel to a park. However, the  channel which has contributed greétly to the
development of the city should be retained symbolically in the development of t:llé'park, and a
\\;rat'er stream is proposed as an urban landsc'apre element, It_sh()uld be plarined so that people will
become familiar with it, unlike the channel 'Which h.a's been an obstacle séi)ariiting Baliallquillifa
from Centro. The park is to serve as a major pedestrian méli in the north-south direction. Since
an intermunicipal bus terminal is proposed for a site in the middle of Barijénquillita,'an castwest
flow of pedestrians is e'xpected,' and the Cafio Park can :ser{re as é 'primary distributor of pedes-

frians.
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2)  Central Urban Park: at the corner of the intcrswﬁon of Cra, 46 and Calle 30. This park
can be multipurpose. One function is to serve as a park for the proposed new business areas, and
another is to serve as a transport node since a grand parada and a rail-system station are to be
located in and near the park. It can be ‘considere('l an extension of Paseo Bolivar, and formal

ceremonies, festivals and other events can be performed there.”

3) Paseo Bolivar and St. Nicolas Plaza: thesc 2 areas must have been once pleasant places
and historically closely refated to the development of the city. They are presently in very .bad
condition and occupied by cars, buses and street-vendors. These 2 areas are to be connected to
form a park and to permit the coexistance of pedestrians and cars. Pedestrians are given priority
in the arca, and cars are given only limited access. - _

| These are the 3 major parks introduced by the renewal plan, and linked to each other,
they will provide access in various dircctions. Various kinds of activities can take place in these
parks and give them the active character of urban parks. In addition, 2 other types of parks or

greenery is proposed for specific use.

4)  Sport Park: a sports park is planned beside the proposed housing development in Barran-
quillita and along the riverside bypass. Since the demand for outdoor sports appears to be

growing, this kind of park, equipped with appropriate facitities, will be indispensable,

5) Rio Magdalena Reserve Greenery: although this is not included in the strategic project

areas, it is closely connected with the future development of Barranquillita and Loma 1 areas,
The land use demand in the year 2000 will not cover Barranquillita and Loma. 1 entirely, and
some positive measurés have to be taken to reserve land for future land use. The idea of reserve
greenery is, thus, primarily for use in the future; however, it is reconnended that it be converied
to urban parks to the extent that there is demand for them — to kéep the riverside area as acces-
sible as possible. In Loma 1, facilities for fairs and exhibitions in comparison with the develop-

ment of proposed strategic project areas, will be desirable,
13-4-3 Pedestrian Network

An extensive pedestrian network is provided in the sfrategic project areas and throughout

the central district,
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. 1} Pedestrian street: this is an exclusive pedestrian way intended mainly to serve a rather

mas_sive flow of pedestria'n_s. 3 pedestrian sireets are proposed. One is from the gran parada in
| the middle of Barranquillita to Cafio Park. This is mainly for pedestrians generated by the inter-
municipal bus terminal and for peopie who come to the proboscd market areas in Barranq.uillita.
Another is the existing Caile 32 where a series of historic buildings is locate.d. With some restrora-
tion measures, the street will be converted to a pedes'trian-on'lﬁr street. Connected to the first
pedestrian street coming from the intermunicipal bus termiﬁal, this will serve as the major pedes-
trian distributor in the north- south direction. Finally, Paseo Bolivar is shown as a pedestfian

street, although, as p_reviously explained, a coexistence of pedestrians and cars is to be sought.

2) Pedestrian Path: Pedestrian paths are intended to help maintain a safe and pleasant
environment for pedesti‘ians, even thoug a massive flow is not expected. An extensive pedestrian
path will be provided in the Céﬁd Park areas, and minor parths will be installed in the project

areas where considerable redevelopment of blocks are to be carried out (Area 1 and 6).

3) Sidewalk: the sidewalks in the central district are not wide enough, and the widening of
sidewalks of collectros is being considered, as previously stated, The basic function of a sidewalk
network is to connect activity or mobility modes. In Centro Gran Paradas are the target points.

and in Barranquillita business and residential districts are served by this network.

4) Other Pedestrian Facilities: pedestrian bridges are provided (1) between the intermunici-

pal bus terminal and the major Gran Parada over Calle 6, (2) between the Cafio Park and the Gran
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Parada in Area 5 over Calle 30, and (3) between the Central Urban Park and the Gran Parada
along Cra, -.46 over the Street; Plazas are provided at major points where people gather: (1) Plaza
St. Nicolas, (2) Paseo Bolivar, (3) the Central Urban Park, (4) the Civic Center, (5) the Cafio
Park, and (6) the waterfront area along thé new alignment of Cra. 46 leading to the new resi-

dential development,

13~5 Implementation Measures

To ensure the implementation of the proposed urban renewal plan for 10 Stratégic
project areas, special consideration has to be given to measures ihat may facilitate the process of
renewal in various ways, In general, land acquisition or expropiation has been the principal
measure for carrying out urban renewal in Colombia. This imposes too great. a bnfden on the
executors of projects who most often have limited financial resources. Thus, ample'.financial aid
is necessary for the sucbess of a reﬁewal project, This is one of the reasons why renewal schemes
are apt to face difficultics and to become stagnant.

Even though financial supports and land acquisition or expropiation are important; it is
essenfial to introduce some new measures to promote the renewal process while imposing a smal-
ler financial burden on the executor. In.this section, 2 kinds of measures, that might possibly be
taken for the proposed renewal §lan are introduced. However, any implementation measure wili
have to be supported by regulations and a financial aids system; therefore, as an initial step, the

basic mechanism is introduced and its applicability studied.

1) Introduction of New Measures
a. Replotting (or Land Substitute) System

In a specific urban area where development of infrasiructures is required, public facilities
such as roads and parks can be newly de{re!oped or improved through replofting each piece of
land and arranging the shapes of lots, Each landowner or leaseholder is requeétéd to offer a
portion of his land on equitable terms to create land for public facilities development and for
sale to gel the finaﬁcial resources for develbpment costs. The contribution of land .by the land-
* owner or leaseholder is called ““land reduction”, and it is offset by the increase in land value after
the execution of the prdject, as.a result of the provision of bubiic facilities and .the drdered shape

of Ibts.

Some of the generally recognized advantages of this system are as follows.



H Integrated and area-based development of an urban area, A wide area can be covered by
this system 1o develop various types of pitblic facilities at onc time. Consequently, a
project using this system is more efficient and economical compared to other individual
projects,

(2) Uneven or excessively small lots arc not generated, In contrast to the land acquisition
system, uneven or excessively small lots are deliberately avoided, and therefore a more
intense use of land can be realized.

(3) Equitable share of development benefits among participants. Participants are given re-
plotted land proportional to their prior rights in marked contrast to expropiation projects
which sometimes benefit people in areas outside the project area more than it does people

in the project area.
(4) Elimination of mixed land use. By applying the replotting system, facilitics and buildings

can be removed in keeping with the appropriate land use policy.

b. Right Conversion (or Exchange of Property Rights) Sf,wstem
This system evolved from the idea of the replotting system. By clearing an urban built-up
area, buildings can be constructed together with an improvement or up-grading of public facili-
ties. Existing property rights on land and buildings are equitably converted to newly arranged
land and buildings. The project cost is covered, in general, by the disposal of additionally con-

structed reserve floors.
Some of the generally recognized advantages are as follows.

(1) Integrated development of public facilities, lots and buildings. This contributes greatly
~ to the creation of a better urban environment. :
{2) Intensive use of urban built-up land, An integrated redevelopment of land and buildings

results in the removal of otherwise useless iand and leads to the creation of appropriate

open space.

Thus, generally speaking, the replotting system is suitable for the reassrangement of land,
and the righf conversion system is suitable for the three-dimensional redevelopment of built-up

areas. However, these two systems may also be used in combination,
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2) Application Directions

(1) -Although 10 project areas are established, they are considered to be one project area for
the easier application of the replotting system. This is because first, -for the provision of
public facilities (mainly roads and parks) a project area must be extensive to niinim_ize the
tand reduétion froi each lot of land, second, the replotting of land will involve tﬁe re-
lomtion and rearrangement of urban function over a wide area, Especially in this renewal
plan, a rather drastic reorgamzation of the urban structure is porposed and this is an
essentml aspect of the measurcs for implementation. _

(3] 'Ihe replottmg system will be apphcd also to those areas where a wxdenmg or reahgnment
of strects will affect the area, and where the shapes of blocks are fo change considerably.
Special attenﬁon should be pald to areas aloﬁg kCalles 17 and 30'and Cras. 50,.46.'

(3) ' The combined system can be applied to areas where _1ots are relatively srhall anidfor where
proprietors have difficulty pz_\rticipating m a redevelopment scheme by the right conver-
“sion systelﬁ. By using the replotting system, ]andoWners can be persuaded to participate,
anﬁ the right conversion system can then be adopted for the three-dimensinal rearrange-
ment of the afea. o _ _

(4) Public land can facilitate the ieplotting of private land, In this _ré'gaifd, sp'ecial attention
must be pa.id to the clearance of squattered areas to recover puﬁlic ‘t'enﬁreshiip'.

(5) As to areas where the replotting syst.em is applied extensively (areas 7, 8, 9, 10), some
follow-up measures must be¢ introduced to make ceriain the land use idea is carried

through and suitable buildings are constructed.

In conclusion. the measurés introduced here are'basec.i on the idea that a renewal project
requires the partlmpatlon of pcopie in the project area. The two measures both involve the
sharing of the cost of deveIopment and the beneflts by the partlclpants This is how they differ in
a fundamental way from land acquisition and expropriation methods, Thus the undeistandmg,
collaboratlon and. coordination of people in the central district are as v1tal to success as the well-

organized leadership of the planning administration.
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Table 13—5-1

Summary of Implementation Measures by Area

Area No.

Aveal Featuses

Present

Fufire -

‘Related Project

" Possible Renewal Measurcs

1. =
(12.86 ha)

- Mixture of industrial

commercial and resi-
dential land suc: Old
buildmgs and smaller
lots.

New business blocks
argund the custom

- house,

1; Redlignment of -
Cra. 50

2. .Restoration of the
custom house.

Combination of the replot-
ting and Right Conversion
System’ (Replotting for
¢asier execution of the
right conversion system).

2
(499

Larger lots for indus-
trial warehouses and
bus Facilities.

Principal utban park. -

1. Realignment of

© Cra. 500 .
2. Widening ome 45

_and Calle 30.

Replotting to convert ths

land ténureship from pri-

vale to public.

3
( 9.79 ha)

Squatter arca on pub-

lic land (national)

Business, éommercial

“and cultural complex .

{interse land se on-
the water-front)

1. Squatter-Elearance.

Squatteé-éleﬁnnce with in-
tegration to ather housing

-development onrenewal |

scheme “and land sub-

- -division' with infrastructure
- development,

~a
( 6.04 ha)

Civic cefiter *

Reéuﬁnal center wilh
open space and {rans-

- port facilities.

1. Grun Parada

Expansion of public land

“by land replotling lo get
“public land. ©

5
(20.36 ha.)

Commercial center
with historic and old
bux].dmgs

. Redeveloped commercial . .

center with restoration
of ald buildings.

. Widening of Cll 30... -

toric buildings.

1
2. Restoration of his-
3. Gran Paradas.

Combination of the Replot-
ting and Right Conversmn
S {stems

6.
(-8.11 ha}

Mlxture ofmdustnal .
- commercial and resi-
dential land use.

Redevelopment for ap-:
propriate miXed land
use. )

1, Realignment of

Cli 17.

2. Relocation of some
functions to Gran--
abastos.

Combmatlon of the replot~
{ing and Right Conversion
System {Replotting for

" easier execulion of the

right conversion system).

7
(29.94 ha)

Market anid vacant
lands with degrated
chahnel::

Intensitied market

area with park,

1. Re:ilignniént of
Cuiz.

" Replotiing market function

into the area with land -
preparation, sewerage and

3
(33.23 ha)

Mainly market and in-
dustrial use with
degraded channel.

New business district
with possible intro-
duction of public
buildings,

1. ‘Arrangement of
Cra. 46.

2. Realighment of
CH. 1.

3. Relocation'of somie.

market function to
- Granabastos. ..

drainage systems,

Replotting to convert
land use from market to
business with infrastruc-
ture development,

.9
(23.54 ha)

Mostly vacant land
with some squatter
areas. ’

Integrated industrial
land use with bus
terminal.

. Riverside bypass.
. Inder-municipal bus
terminal,

B

Replotting io introduce

., industrial funetion with

infrastructure develop-

. ment.

io
(3142 ha)

Mostly vacant land

~with industrial land

use.

.New housing de\;elo p-

ment

. Riverside bypass.
.- Arrangement of .
Cra. d6.

BTN

Replottmg to mtmduce

" housing development.
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Chapter 14 SHORT TERM TRANSPORT IMPROVEMENT PLAN

14--1: Traffic Managemént Plan
14—1-1 Necd and Policy of the Plan |

As previously pointed-out .in 'the. analysis of the current situation, the problem of the
existing traffic congestion is pa;-tialiy caused by the in_adeqnaté road _napacity;wittl the r_nain cause
being a lack of well-developed tra_ffic management facilities. Siiort_ term countermeasure objec-

tives are, therefore, listed below and measures fo improve the fraffic management i‘ai_:ilities ave

proposed.

(1) Tao accomplish a smooth traffic flow.
(2) To mitigate traffic congestion,

(3) To reduce tfaffic accidenté..

An appropnate systematic traffic management plan is essential for the safc smooth flow
_ of the increasing amount of motor trafﬁc on the roads., Trafﬁc mandgement is particularly i nnpor~
| tant to make ‘the maximum use of the existing road fac111t_1es and. to improve the current road
capaci:ti'es; Since a road_ traffic iznprbvément' pian requires relatively low cost, except for ihnse
measures which involve facilities of a }.arge.'size and since it makes it possible to carry ont a trial-
error method whﬂe observing the effects on the traffic flow etc it is necessary ‘to introduce im-
: provement measures that respond to the changmg requuements of chfferent times. As a result,
the prescnt plan. only deals w;th short term- planning and merely shows the preferable direction

for long term planning.

- In view of the requi.red _accomp]ish_mént of a smooth traffic flow in important a'reas,;the
objective of the short term plan is to mitigate the traffic congestion at bottlenecks and, thus, it is
necessary to employ Heasures to mcmase the trafflc Lapa(:ity by the unprovement of {raffic

management fac1htles T hese measures can be seen in Flg 14 1—1

Improvement of Signal Control ~ -, _]

— L e | Improyement of Intersection . - ]
' ' Mitigation of Traffic ] ‘| Increasing Traffic
Congestion at Botflenecks - Capacity lmprovement of CU.Ib Pal’kll'lg Controlj

-of Tiiprovement of Bus Stop _ o
Others R :l

Fig 14—1—=1 Method of C'(_).linterménsurés for Increasing Traffic Capacity
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14—-1—2 Signal Control Plan
1}  Basic Policy
The signal Control plan mainly aims at the installation of new traffic signals at infessec-
tions in order to control both motor vehicte and pedestrian traffic which in turn will prevent traf-
fic accidents at those high accident incidence point's which are currently without traffic signals,

1t also includes the improvement of existing signals.

As this plan is still in the pre]iminary'stage, the overail plan should be carried out after a
more detailed survey, The urgent short-term signal control plan will be dealt with here while
examining the possible methods of control and the devices to be used for medium and long-term

planning,

2} Plan Conditions
a. Plan Location
Both the singal intersections pinpointed as traffic bottlenecks through the analysis of the
current situation, as well as non-signalized intersections where the-volume of merging aﬁd/or

diverging traffic is large or where there is a high incidence of iraffic accidents, will be subject to

the signal control plan.

b. Control System
The type of traffic signal, pre-timed or traffic actuated, will be decided for each of the
subject intersections dependent on the volume of traffic on major streets, minor streets and the
traffic fluctuation pattern, The type of signal coordination, simple or automatic, will be decided
based on the intervals of signaled intersections, street width, traffic regulations and other road
facility conditions on major sireets. Table 14—1--1 shows the criteria for the type of signal con-

frol system fo be set up.
In the case of a coordinated conirol system, the following criteria should be uséd, When
either a simple or an automatically confrolled syste_m is to be selecfed, the‘ ériferia g,iven'in

Table 14--1--2 should be used,
(1) The locations of bottlenecks where a 10 km/h or below average speed is recorded during

the Travel Time Survey.
(2) Places where at least 3 successive signal intersections exist and where the distance

between each signal intersection is less than 400 m in the urban area.
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Fig. 14-1-2  Location of Botileneck Intersections
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~Fig. 14-1-3 Location of Traffic Accidents

— 420 —



3 Places wlnch do not meet crltenon (1) but where the nelghl)ounng intersections sansfy

cntenon (2) and where vehicles tend to move in groups

{4 Where the dlstance between 2 nelghbounng signal intersections is less than 250 m.

c, - Pomt Coutrol

Mdj()r and minor streets '1t bottleneck mtersectlons are c]assjﬁed by the hourly traffic.

Vai'iat'ion pattom The control system must be selectecl dependlng on the particular trafflc p'tttez n

at a gwen intersection; mono—dlal type ssgnal contml multi-dial type cooadnnted control semi

- traffic actuated t,ontrol or full trafﬁc actuated control,

Mono—chal type or mulh«iml typc mgnal controls wﬂl be installed at thc mtenxectlons thdf

are currently w1t110ut signals, where the mergmgldwergmg trafflo is neavy or where trafflc ac-

cidents tend to occur based on the behef that they do not requne the precmon leveI of traffm'

actuated control (See F]g 14 1-4, IIourly Fluctuation Pattern of Traffic at Bott]eneck Inter-

sections and l*lg 141 -5 Typlcal Hourly Vanatlon Patterns).

Cru. 38 CII. ‘34

LEGEND im=c

Major Steet

-z Minor Street

Cl. 45 "Cro.43

Gro 43,

"GN, 34 Cre. 4l

© Cle3q

Cra.38  CIl.45

Gl an

CH. 45 Cro.46

Cii. 34 _c}a. 44

Via 40 ¢re. 46

. Creds

Cil. 72 Cra. 46 .

GHL.T® Cra.60.

Fig. 14--1-4 Houriy_Variétion Pattern of Traffic at Bottleneck Intersections.
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Pattern

YoTlume

m——— Tfme
Pattern 1

Pattern 3
e~ Major

[ Street

Minor
et }Street

Fig. 14—1-5

Traffic Flow Condition

Traffic Volume:
There is a great difference be-
tween the major to minor
streets, and little traffic in the
minor street,

Traffic Vatiation:

" Notably in niajor streets at
peak hours. (There are three
patterns: Moriing peak houus,
Midday peak houss, Evening
peak hours). 1t is not notable

“in the minor streets. -

Traffic Volume:
The volume in the major street
is the same as the volume in
one direction of the minor
street.

Traffic Variation:
Notable in the flow of one
direction on minor street al
peak hours.
It is diffesent between major
street toward minor sireet.
The number of patterns will be

" more than 5 in both streets,

Traffic Volume: .

There is heavy traffic on both
streets. (Both streets will be
arterial streefs).

Traffic Variation: ‘
Notable on both streets at peak
hours. o
It is different between major
street toward minor sireet. The
number of patterns will be
at least 6 on both streets..

~ 422

_ Selection of
the Signal Control System

Checking the traffic in the major
sireet, the traffic on the minor
street will be controlled. -

“The signal control type will be

the multi-dial type signal or
the semi-traffic actuated signal.

Checking the flow of one direc-
tion in minor street, the traffic
on the major street will be con-
trolled.

The signal control type witl be
the semi-traffic actuated or the
full traffic actuated signal conirof.

Checking both directions, the
traffic on both streets during each
peak hour will be conirolled.

The signal control type will be
the full traffic actuated signal
control.

Typical Hourly Variation Patierns of Intersection Traffic



- d. Coordinated Control
~ The selection of the type of coordinated co__n_trbi; simple or automatic, will be carried out
dependent on the distance between signals, street width, traffic regulations and. other road

facility conditions on major streets.

3}  Description of C_ohtf'ol
There are 2 'typesr of point control signals, i.e. a fixed fime signal and a téaffic actuated
signal, The traffic actuated signal for pomt control is dctlvated by the situation of the {raffic
itself and automatically seiects the optnnum phasmg by means of traffic detectms which are

installed on all approaches to the intersection.

The fixed time sigha] ﬁs’es' 2 phase sigﬂél cjrcles whi.c'h' are a"djust'ablé f'(;r'green tirﬁ'e in the
major direction in accordance with vanatlons in the {traffic (See Fig. 14— 1 -0, Typwal S1gnal
Phase) Free left turn lanes w111 be 1nstalled at those mtersectlons where a high proporhon of the
velncies make left turns, Based on a. detalied review of the trafnc variation pattern, phasmg will

be predetermined for time periods for mu]tt dial contro}

EX. 1 :  TWO - PHASES

|

12 venlelas

; L
W
ﬂh“(jf‘
JLLU e _i
ﬂW‘ﬁW@T

L

w
.

Tr“_ W—

Sarmpla] Phass] ,  TIME [s10) 1

EX1

EX 3: THREE -~ PHASES (2).
_J*Lm R = e e
ﬂW 7%‘7r T

EX3 |29

Fig- 14-1-6  Type of Signal Phase
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There are also 2 {ypes of coordinated control, e, a simple ¢oordinated signal and an
atuomatic traffic actuated signal. The fixed time method is used by the former with the latter
using tratfic detectors which' are capable of aﬁtomatiéaily selecting the optimum phasing for a

given traffic situation, The short-term signal conirol plan is shown in Fig. 14—1-17.

LEGEND

b Edrihg Sigsst

B Nty Gakhithed Signal

Edipragyat- Coctra?

& Bpraviows of
Phose /5500

@ Fied T Sigaal

#®  CoardimcTed Leetrp?

O Azmeahe Treffe-
ahatsd sipnel

A . 0-a Sopls toorsmated

Renal

Fig. 14-1-7  Signal Conirol Plan (Short Term Plan)

As the range of the short-term signal control plan will be 5 years, a coefficient of 1,22,
obtained fromn th'e.analysis of the Person Trip Sun_rey, is used .to estimate the growth rate of the
volume of traffic between 1983 and 1988, Either improvements to signal systems or imbrove—
ments to intersections will be selected as measures to improve signél. control dépendihg on the

traffic volume in excess of the calculated capacity.
4) With the upgrading of the exiStirig signals and the installation of new signals, in order to

prevent the deterioration of intersection capacity and to protect pedestrians, plans for the in-

stallation of lefi-turn lanes, safety facilities and road markings, cte. should be made.
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14-1-3 Intersection Improvement Plan
1) Basic Policy
The purpose of the Intersection Improvement Plan is the mitigation of ‘traffic congestion
at intersections in order to secure a smooth traffic flow and to prevent or reduce traffic ac-
cidents. This plan will include_ the widening of approaches (the building of additional lanes) and
the channelization of traffic, |
As the intersection improvement plan is a short-term plan which is connected to the

signal control plan, it should be carried out based on a more detailed survey,

2) Plan Conditions s

The subject locations of this plan will be the signal intersections which are considered by
the analysis of the current situation fo be traffic bottlenecks and the intersections where there is
a high incidence of traffic accidents. The traffic volume capacity of eachrhotﬂe’neck will be cal-
culated and at bottlenecks where the traffi_c volume is in excess of _th_e calculated capacity, the
signal phases will_ be improved and/or the approach will be widened. Traf'fic channelizatic_m will
‘be introduced where it is deemed necessary by the analysis of traffic accidents andfor where the
shape of the intersections will c}iange due to the widening of the ap_i)ro_ach, etc,

The estimated growth raté .of the traffic vohime for 1988 is'éalculated usi_ng a coefficient -
of 1.22, given by the analysis of the Person Trip Survey. Based on the caiculation resulis, either
the improve:ﬁent of signal phases or the wiﬁening of approaches will be selected. In those cases
where these improvements are considered to be impracticable, the introduction of an interchange

method, etfc, _planned for the middle and long-term plans, will be relied upon.

3) Description of the Plan
a, lmprovement of Bottloneck Intersections _
Table 14--1-3 shows the method of intersecion ilﬁprovement for éach location. Bottle-
necks with .a traffic volume in excess of the calculated capacity and their expected degrecs of

congestion in 1988 are shown in Fig. 14—1--8 and Table 141 —4,
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Table:14—1-3  Methods of Intersection Improvement

Street Intersection Type of Tmmprovement
Cra. 38 1. Calle 17 Tmprovement of signal phase
2. Calle 30 Improvement of signal phase
3. Calle 34 Flared intersection with additional lane
4. Calle 37 Newly established signal
5. Calle 38 Improvement of signal phase
6. Calle 45 Flared intersection with additional lane
7. Calle 72 Improvement of signal phase
Cra, 41 8, Calle 34 Improvement of signal phase
Cra. 43 9. Calle 45 Flared intersection with additional lane
10, Calle 54 Newly established signal
1. Calle 72 Improvement of signal phase
Cra. 44 12. Calle 34 Improvement of signal phase
13, Calle 74 Newly established signal
4. Calle 76 Newly cstablished signal
Cra. 45 15. Calle 34 Newly established signal
16. Calle 53 Newly established signal
17. Calle 37 Newly established signal
18. Calle 38 Newly established signal
19, Calle 45 Flared intersection with additional lane
20. Calle 72 Flared intersection with additional lane
21. Calle 76 - Improvement of signal phase
22. Via40 Newly established signai
Cra. 52 23, Calle 76 Newly established signal _
Cra. 54 24. Calle 76 Improvement of signal phase
Cra. 60 25, Calle 77 " Newly established signal
26. Calle 79 Newly established signal
Table 14—1—4 Inadequate Capacity Locations
‘ Congestion Rate
Intersection (Traffic volume/Traffic design capacity)
1. Cra. 38— Calle 17 1.02
2. Cra. 38 — Calle 30 1.01 .
3. Cra. 38— Calle 34 1.19 - 1.61
4. Cra. 38 -- Calle 38 1.01
5. Cra. 38— Calle 45 1.65
6. Cra. 38— Calle 72 1.06 - 1,10
7. Cra. 41— Calle 34 1.04
8. Cra, 43 — Calle 45 1.14 - 1.36
9. Cra. 43 — Calle 72 1.01 —1.13
10. Cra. 44 — Calle 34 1.09 — 1.74
11. Cra. 46 — Calle 45 1.24 — 1.35
12. Cra. 46 — Calle 72 1.18 - 1.79
13. Cra. 46 — Calle 70 i.06 —1.20
14, Cra. 54— Calle 76 1.02
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b.

Improvements in High Incidents Locations

According to the qualitative analysis of traffic accidents described earlier, it is clear that

one of the causes of these accidents lies with the geometric conditions of the intersections, The

traffic channelization plan will, therefore, prove to be effective in reducing the number of traf-

fic accidents. In regard to those locations that do not have traffic sighals and where there is a high

incidence of accidents, the provision of new signals will prove to be effective for the same

purpose,

The traffic channelization plan will be carried out at locations which satisfy the follow-

ing criferia,

(H

(2)

©)

Locations where channelization is deemed to be necessary based on the traffic accident

analysis.

Locations where improved channelization is deemed to be necessary as a result of the

introduction of the signal control plau..‘ .

The improvement of locations which are flared intersections with additional lanes,

The traffic channelization plan will be executed in accordance with the following basic '

items (See Table 14—-1 -5 ,_Basic Items of Traffic Channelization). :

(1)
(2)
(3)
“4)
(5)
(6)
(N
(8)
)
(19

The introduction of _c]_lannelizing istands.

The improvement of the size of channelizing:i'slands.
The landscaping of channelizing islands, | '

The available width of channels.(the provision of planis).
Channelization by pavement markings.

Directional pavement markihgs.

The protection of pedestrians,

The 'i=mp1'*0vement of corner cut-offs,

The minimization of the area of the intersection,

Moving the flow of traffic as close as possible to right angles, '
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dards.

(1)

- (2)

(3)

(4)

(%)
(6)
(N

The plans for channelization should be carried Qilt on the basis of the following stan-

When the areas of_ traffic conflict are large, tending to distract drivers and pedestrians and,
therefore, causing traffic accidents, reduce the size of the areas.

Move the traffic flow as close as possible to right angles in order to reduce the areas of

_ possible conflict and to give driveis a belter undérsta_n(ling of their relative positions in

view of their vehicles and speed.
Reduce the angle of access into through traffic to less than 15° in order that traffic will

be able to effectively merge with a minimum difference in speed and, therefore allow the

utilization of a mlmmum distance between vehicles.

Reduce the speed of traffic flow at the approach to an intersection by narm owmg or bend-
ing the approach way., lt is, however necessary to ensure that the curve does not present
an unpechment to the 1mm flow of traff:c

A conflict point within an intersection may be d1v1ded by chamlehzalfon

Channelization may be used to prevent ‘turning in a forb1dden ditrection,

It is poss1ble to provide the necessary space for tlafﬁc c,ontrol devmes which comple-

ment channehzatmn {such as road markings and signals) by the use of the channels them-

selves.
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Tilble 14——:1—5 ‘ 'Baéic I.tems of Traffic Chaﬁnelization

Intersections B ¢ ST PA TR €Y B U Y BN G B () B WA Rt M OO R LY
Cra. 46 1. Calle 45 - o o o o
2. Via, 40 o o o 0o .0
3. Calle 72 o 0 ©0 ©
4. Calle 76 0 0 0
5. Calle 79 o ¢} 0
‘Cra, 45 6. Calle 45 o o o
7. Calle 53 o 0 0 0
Cra. 44 8. Calleds o o
Cra. 43 9. Calle34 o o o©
: - 10, Calle 45 - o o o 7
Cra. 41 11. Calle45 = o ' o o o 0
Cra. 40 12. Calle 45
Cra. 41 13. Calle 38 o o o
Cra. 38 14, Calle 30 o o 0
I5. Calle 45 _ o © ©
16. Calle 72 S0 © 0 0 o ")
Cra. 33 17, Called4s o o © O
Cra. 30 .- 18.. Calle 30 ‘0 0 - O
Cra. 24 19. Calle 30 o o o o0
20. Calle 45 ' 0 o o
Cra. 23 21, Calle 30 o ©o ©
Cra. 21 22. Calle 30 o © 0
23. Calle 45 0o o o
Cra. 19 24, Calle 30 o o o0
Cra. 14 25, Calle 30 o o 0
Cra. 11 26. Calle 30 o 0 o0 o
Cra. 60 27. Calle 79 0 0
Cra. 53 28, Calle 72 o o ©
Cra. 46 29, Calle 84 o o0 o0
Cra, 27 30. Calle 35 6 o o
Cra. 21 31. Calle 47 o o o©
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Fig. 14—1—10 Intersection Iimprovement Plan

14—1-4 Traffic Regulation Plan
1) Basic Policy
The traffic regulation plan is a supplementary measure in view of improving t!_le efficiency
of the signal control plan and other plans, intending the mitigation of traffic congestion and the
reduction of traffic accidénts. The main subjects to be regulated will be the regulation of p.arking
and directional regulation.

2) Plan Conditions

Of those areas that thave been identified as heavily congesited areas by the analysis of the
current situation (where the average speed is 10 km/hr or less), those locations where the curb
parking density is 50% or more will be subject to parking regulations. The area for directional

‘regulation will be the Centro area which is heavily congested by traffic and where it is difficult

.~ to widen the streefs,

3) Description of the Plan

a. Parking Regulation

When an arterial strect is congested, the congestion tends to spread from the arterial

street to the access roads that connect to it and compete with it as the traffic diverts from the
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arterial street to these roads, It is, therefore, necessary to control curb parking in order that the
volume of the traffic 'capacity at the signal intersections along the access roads is not reduced and

that traffic accidents caused by vehicles parking along side streets can be prevented,

Based on the Public Transport Survey, the waikiug distance Hmit is given at approximate-
ly 350 m and it is, tllerefofe, expected that. the areas siibjgct to parking cdntrol will be within a
350 m radius from each area.bf congestion. It is also pre_feréble that parking be prohibited within
100 m from each sigial intérsection on all _z_ipbjroaéhes of access roads to arterial streets as the
approach capacity is considered to be influenced ‘b-y 611—3treéf pa;'king within 50—100 m from
a signalised intersection. In this case, it .wil'l'be neé'esséﬁy to provide off-street parking facilities
which will accommotate the vehicles disp_laced' from the streets, W_ithinr the above—meritione_d 350
m radiUs, controlled parki.ng areas will be deferﬁined depen.(-iililg on the geometric configurati();n
of the roads .an_d the surrounding conditibns, The type of parking control, ie. timé limited

controlfall day control, ete, will then be decided for each specific area (See Fig. 14--1-11).

Based on the present parking conditions, the time limited contrd will be classified into

the following 2 (,ategones
~ Curb parking permttted up to 6 minutes.

— No curb parking zones between 08.00—20.00 hours,

As well as causing traffic accidents, the use of ‘iBaterias_” along i.ntersécti()n approaches
by cars entering and leaving obstructs the smooth flow of traffic on the streat. “Bz{tér{as” within

50 m from the main intersections and signal intersections should, therefore, be removed and the

‘establishment of future new ones should be prohjbited.

b. Directional Regulation

At locations whele there is a high incidence of coihslons Caused by turning, it will be
effective fo prohlblt Ieft-turns in order to reduce the number of these accidents. The diverted
traffic, howevel, sometlmes results_ in traffic congestions _on other streets and, therefore, the
intfoduction=of directional regulat'ib.n"zshould be caffied_out based on a number of detailed
studies._Accordingly in this plan, the_hfxi)rovement of traffic 'proble:ﬁs relating to left-turn traffic
is regarded to be satisfied bj' the previously-mentioned intérsection improvement measures, in—
cluding the signal contiol plan, in the short- term perspective. As a result, the directional regula-

. tion to prohiblt left-turns is not consideréd in this plan
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