





CHAPTER VI INLAND U'RANSPORT SYSTEM

vIi-1l Genoral

This chaéter presents the study on the future transport system in tho

hinterland. Thq-ﬁystem, which will support the expected functions of the
ports, is studled based on the basic concept of the master plan presented in
Chapﬁ¢fLIV and thg'fﬁturg port demand estimated in Chapter V.
The results of this tfanSpobE systcm'study will be utilized as an important
part of the framework for the study on the separation of functions betweer
.the two ports and the master plan iayout of the port facilities at the ports
of Vaipa?aisq qnngén-ﬂntoﬁio presented in Chapter VII.

The main hinterland in this study is ﬁegérded ag the avea of the 5th,
‘6th and Métrdpolitan regions, and the main road and railway networks related

te the ports are located in these regions.

VI-2 Regional Structure in the Hinterland

“Fhe main factors which have determined the-exiéting .transportation
‘system arc the local topography and the location of cities and transﬁort
axes. These are also the main Tlactors which will determine the future
.Ltahspbrt system including the modes of transportétioﬁ and the location of
terminals and othér facilities- Accordingiy, the physicél and socioeconomic
structure of the hintevland is considered below.

The ovenail. regional land use in and.'surrounding the hinterland is
mainly"détevmined by the topography: the area is mbuntainous and has large
rivers. This is shown in Fig. Vi-1-1. _

The cities are mainly located along the Los Andes-Calera-Valparaiso,
the Santiago~San Antonio and the Santiago-Rancaqua-San Ferpand axes as shown
fn Pig. V1«1~2; . . .

The area around Santiago city has the highest  concentration of
population. The sccond most populous avea is the area around Valparaiso
city and'Vihd:Dé'Mar. :
The population of Santiago City is 3,960,025 in 1984, which is 33.4% of

the nakbiopal population and 60.8% of the population of the 5Gth, 6tlr and
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Metropolitan regions,
Accordingly, ' the principal transport axes in the region comprise &
radial pattern centered on Santiago, avoiding mountain areas.  An outline of

the principal transport axes is presented in'Fig. Vi-1-3.
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VI-3. Preaent Transport Sys Lom in the Hinterland
{1) Roads
1} Infrastructure

Fig. VI-=2~1 shows the principal road nétwork,_which includd° class A
(National), class B'(PrtnCLQal regional) and Llaus C {Secondary Pegqonal)
oads., The total length of these principal roads 1n the Hth, Nchopolltan

and 6th roglonb is 3,266 Km, with a network den31ty of 0. U9 Km/Km

Among these, the most impbrtantiroads for this study are
- Route 68 (Santiago - Valpafaiso)

- Route 78 (Santiago ~ San Antonio).

The service lavels (traffic capacitv) and the tralfic volumes on thesec two
roads are shoWn in Table VI-2-1 and V[ 2-2. -

Overall “the fraffic capaCLLy of Route 68 is suIF1c1enL for the annual
average-daily traffic volume (A.A.D.T.). FEven the Zapata tunnel which has
the lowest traffic capacity .(9,000 vehiéles/day) on’ this route has a
sufficient capacity for the average.traffic demand of 5,656 vehicles/day.
On the otber.hand, on Route 78, the traffic capacity between Desvio Poniente
and Autopista is insuffiéient to éccommodaté the A.A.D.T;,

However, since the traffic volume in the summer season incpreases Lo 1.

- 2.0 times the average traffic¢ . volume as shown 1n Esk, Vl'? 2, in this
season traffic congestion occurs on both POULLS aL seckions with 2 lanes,
which are the Zapata tunnel and_the section between Km 84,7 and the Fntrada.
ReserQa Forestal Penuelés on Route 68, and the section between Desvio
Poniente and Autopista on Routé 8. _
_ In addiﬁibn; as the rétio of'thp-ﬁﬁnkend traffic:v01Umc i@:the peak
month aﬁerage daily traf fic volumo is 1. 6 - 2 l as *ho&n in Fig. VL~2~H;‘it
is nwst]y the 2- Lane SFCthﬂ% ~of both routca which have an insufficient
trafflc capacity for the summer weekend traffic. The erff1c congéstidn
increases at the peak hours as shown in Fig. VI-2-5, .
The problem sections mentloned aoouo are simjlar (X! thé 6ﬂes which werpa

p01nted ouL Jn the Multi-Modal Corrldor Study as shown in P1g VI 2-6.
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2} Trucks

The number of trucks'regiStéféd in Chile is 79,219 excluding 117,418
small trucks, in 1984, Among these}'ttaiiérs'and'semivtvuilérs; which are
suitable as carriers of containers, total 14,347 vehicles. On route 68 and
route 78, a total of 500 wvehicles with 3 6f ﬁora axles are‘estimﬁted asg
possible carriérs of contaiﬁérs,.uSihg thé'tatio of'3 dr'more.aklc'trU§kS in
Table VI-2-3 and the annual average daily traflfic volume on each rohte shown
in Table VI-2-1 and VI-2-2.

S171

R 68 6,332 x 0.027

- R 78 8,029 x 0.041 = 329
Total ' 500
Table VI—2“3 Coﬁpésition of Vehicles
1 . Trucks o Truek L . .
Toll Gife (2 Axles) | (3 or more axles) - Others .kngA;;giiiiRuww
ZAPATA 30,987 21,948 757,054 809,989
(3.8) (2.7) (93.5) (100,0)
| POMATRE 63,253 39,321 847,005 949,579
(6.7) 4.1 - (89.2) (100.0)

(SOURCE) MEMORIA, 1983, Direccidn de Vialidad Ministerio de Obras Piblicas
Chile '

In Chile, there is no legal reguirement to -apply for a special licence
in order to operate as a truck haulerﬁ._A'Special permit is~only neceSsaby
for handling international cargoes. Therefore, a great many Uvick owners,

with an averadge of 1.6 vehicles/owner, have been_compcting:with cach other.

However, regulations do exist concerning the vehicles which may be used
to haul cargoes. The maximum permitted length and weéight have been defined

by the Ministry of Public Works as follows.

= Maximum permitted lehgth ©20m

- Maximum permitted welght 45 tons
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The waximum permitted weight by type is presented in Table Vi-2-4.

Table VI-2-4  Maximum Permitted Weight by Type

“Axles . _ Vehicle o Weight in Tons
Slmble  Simple 7
Simple Double : 11
Bouble Simple 1
Dauble Bouble + Simple o 16
Double Double 18
Triple : Simple . 19
Triple 2 double + 1 simple 23
Triple Double : 25

. . I3 . . . :
I'ne- Inecon report / based on interviews with 300 firms concerned with
road transport operations showed that:
- 53$'of the total cargo was cart;ed in specialized vehicles, the

great deOPlLy of which are hopper trucks and road tankers, both of

hhth are unuu1table for carpying 20/40' containers.

Excliuding the 53% of specialized vehicles from the figure of 500
estimated above, it scems: tﬁat less than 250 vehicles are potentially
available for carrying containers.

Assuming that each Journey requires about 2 days duration, the average
capacity for carrying containers to and from the ports of Valpaf&iso and.San

Antonic is approx. 1,500 tons/day (250 vehicles x 1/2 x 12 tons/vehicle).
{(2) Railways
1) Infrastructure

HER uhown in Fig. VI-2-8, the corridor is linked by. rallnays runnlng
bo{ween Snntjdgo and the ports of Valpafalso, San Antonio and Ventanas. The
line Lo Valparaiso (Mapocho STN. ~ Puerto STN) is electrified Lhroughout,

with a digstance of 187 Km, and is “linked with' Alaneda Station via an

-

1/ Estudio de Mercado de Camiones, Inecon, Sept. 1981
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wnderground line, Lt has a double grack over a short ‘section neav Llay-Llay
{(13.6 Km) and from leogho to Valparaibo (43 Km). |

There is a bmall marsha]llng yard at Yunghay and a rather larger one at
Valparaiso. Contalner Lermlnals in Q1ni1ago at Yunyhay and Reﬁga are .erved
from this 'llne,‘ and raill access is .available dlrectly to Lhu conlainer '
berths at'ValpaPaiso, buﬁ is not electfified.

The line to San Antonio (Alaméda STN - San Antonio STN), a single line
of 118 Km, is eledtrified as [ar as Talaganté_(3ﬂ Km). ‘The Port Authobity
lines are direbtly.-coﬁnectéd to the _marsﬁﬁlling yard at Barrancas (San
Antonio),'and rail access is provided to the cdntainer'ﬁuays. 'Iﬁ'Santiago,
the coﬁtainer terminal at Renca is connected to the main ‘line and is served
via the Alameda statlon marshalllng yard.

The details of the phy51uai chdracterlsflcs of both lines are Qhown in
Fig. VI-2-7. 8 6" high 150 contalners can  be CdPPlCd on both llnea The
Multl—ﬂoddl Corrldor Study p01an out thdt 1t'qppeavs p0531nlc that 9' 6".

high containers can also be carrled,_:

. — Maximum Speed Permitted 60 Km/hr (freight)
80 Km/ﬁr (ﬁaSSenger)

~_Haximﬁm-AX1C Load 20 tomns (for deons)
. . ' Ly 24,3
—_ . +_
.ﬁaxlmU@.G?adient | T.000
~ Double-truck Line ‘ 10% of total longth
Valpaféiso ' ~ Total Length ' 186 Km

(Puerto STN)

(Mapochd STH)

Santiago _
{Alameda)"
San Antonio _ .
(San A?tOHlO ) — Total Length ’ o 112 ¥Km
STN) ] _ o 1 X
~ A1l Slngle track Line -
. 12.6
~ Maximum Gradtent _ | i 1“660
f*ﬂﬁleum Axle Load 20 tons (for Wagons)

- Maximum Speed Permlthed 2070 Km/hr ,
(But Currently, 40 Km/hr for fruight trains)

F:g VI-2-7 Characteristics af the R-ulway Lines for thc Poriq '

(Sourcé) Multi Modal Corrldor SLudy, L985
' INFCON '
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Fig. Vi-248_ Present Railway Network in the Hinterland
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?2) Train Working Conditions

With respect to the service characteristics,
used for passengers and cargoes.

to San Antonio is only used for cargo transport

However, during most of

the line to Valpavaiso is

the year the 'Line

as shown in Table V1-2-5H.

Table VI-2-5 Present Standard Running Service

Line

Passenger trains

Running trains

10 traiﬁs/day:

Valparaiso-Santiago

Cargo_t:ains

19 trains/day

San Antenio-Santiago

12 tratins/day

Cargo trains
(lncluding special trains)

Passenger train:
Runs only 1/1 - 3/15 as fér as
Catagena for holiday passengers

Ventanas

o o
E
=4]

L3
C\ Ltéy-Llay i_osr&{}des Hi}g\mncu
J. 132 ST NS
, B S
IS1INY
145 245 Alameda 2
Barrancas ~y35 " Taragante " 275 : —&+= Nunoa
Y =
O —-0
i Paine
Rancagua
bicn @ oo '
ichilermu i) Cunaeo 1L y B
O : San Fernando
’ LEGEND - )
1@ > TR -
Constitueion “or1 @ 2= Reguler Trains
- Thlca t+2 :  Regular Trains + Special Tratns
5 @ :  Regular Trains & Mixed Frains

Fig. _VI—Z«? Numbgr,of- Running Cargo Trains
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| Containecr WéSOHS ﬂP@ moved to- and' from the quays at Valparaiso by
diesel Shunbingipngine and made up into. trains in the yard at SAMM's depot.
The?e are seldom. Suffécient wagons for complete unit trains. Trains
ggnepully attaqh and detach at La Caiera, Llayhhlay and other points
including the yard al Yungay. An cleetric shunting engine places wagons in
Yﬁngay terminal. Renca is normally sepved by an electric engine from
Yuhgdy; but. wagons can be attached or detached from main line trains at
‘Renca.  Container wagons are placed at and removed from the quays at San
Antonio by port:Authoﬁity'diesei shunters., Trains are made up and split'iﬁ

Barrancas yard, where a diesel shunter is used. As there are insufficient
containers Cor unit trains at bresent, the container wagons are moved along
with copper, grain_and_pther'traffic. 2 diesel locomotives are used on
trains - to and"from Talagénte, where théy are replaced by electric
locomotives fob‘thc remaining part of the Journey to the Alameda Station
yard. Wagons for SITRANS are tripped frow Alameda Station to their siding,
situated on.the main line to the South.

The capacity _of the railwéys depends on the number and type of
availabie locomoﬁives and the capacity of the most restricted sections,
which afé Lthe steép Llay—Llay ~ Til-Til section on the Valparaiso line and
the non-electrified Télagante - Sah-Antonid section on the San Antonio line.

Based tnl the3resuits of the Nulti5Modal Corridor Study and interviews
with FFCC, the capacities of the lines between Santiago and the poris are

.gtimated roughly as lollows:

. nl
» E 3 - 2 c
Santiago - Valparaiso Line 942 x 107 tons/year

Santiago - San Au;pnio Line 1,139 x 1(}3 tons/year

Purther, assuming that there are no restrictions as far as the
avallability of leocowotives and the intermediate stations are out of use,

[

the liné:capacities'are esbimated by FFCC as follows:

Santiago - Valparajso'hine 5,475 x 103 tons/year
. o . . 3 /
Santiago - San Antonio Line - 9,636 x 107 tons/year

On the other hand, the maximum seclion traffic at present in esiimated

as follows.
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" Santiago - Valparaiso Line

Santiago ~ San Antonio Line

Therefore, thé 'capacity of both lines is sufficient to handle

praesent demand,

Thus, the existing electrification project of the ' Talagante -

1,070 x 10°

385 x 103 tons/year

tons/year

the

San

Antonio seetion of -the San Antonio - Santiago line is not urgent since the

electrification of the line would not augment the line capacity.

The main problem on the San Antonio —:Sﬁﬁtiago line_iSPthe need to

speed up operations. -The btime required for shipmenkts on the line is 1 or 2

hours longer than the required time for shipments on the Valparaiso - San

Antonio line, despite the'shortéf'diStancé} This is due to the waiting time

at Talagante and Melipulla on route since the line.doés-not have a double

line secticn as shown in Fig. VI-2-10,

Table VI-2-6 . Railway Capacity between Santiago and the Ports Of'Region v

) ‘Santiago-Yalparaiso Santiago-5an Antonlo ;

Icems Line Line Rewarks

Locomotives used E30 E32 (Sant {ago-Talagante)
_ 2xD18000 {Talagante~3an Antonio}
Maxinum traju weight 540 12 1,300 . 1} Load for the steep
(tons/train) Llay Elay~Til Til section
Het capacity &) 430 1,040 2) Assumed empty weight Is
(Cargo tonsftrain) o L 20% of maximum train weighe
N Y SN ; : —

Available locomotives 6 21 (E32)
{locomatives] & {DLIBGGR)
Available trainas & 3 . BT R 3) Maximus past record
{trains/day) : . .
Maximum capacity (A) -
(cargo tons/day) 2,580 3,120 10,400
(cargo toms/year) b 941,700 1,138,800 3,796,000
Hax%mum sectlon traffic 385,100 1,073,600 1,070,000 4} Epvimated: from Fig. Vf*Z‘i9
(B) ] : : S L
(Cargo tonsfyear)
Balarice {B/A)’ 041 0,94 0.28

- {Source) Multi Modal Corridor Study, and information obtained from intervisws with FrCe,
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{3) Terminals and ﬂLCO?&eS
1) Valparaiso

Fig, VI-2-11 shows the land use of Valparaiso city.. Valparaiso hqs'a
very long and navrow port area, and phgiurban avea is centered along the
port area. . o ' | _ ' _ | |

There arec at preqent Lwo lmportanL acce sses Lo the pbrt'of Vé]parhisb
For the tralfic from hentanas, the Vallev of Aconcdgua and the north, the
centry is via Av. Espana from'Vina. For trafflc fnom the MR and Lhe oouth,
which comes by Route 68, access is by Av. Argentina. 'The latter traffic
cannot turn left directly into Av. Brrazuriz but has to take Av. Lspana and
then tﬁrn back in ordérlto take Av. Frrazuriz which leads to the immediate
accesses Lo the pbrt; The'port-itsel?'has two principal accesses Trom Av. -

Errazuriz:

- Opposite the duelle Barén, across railway land. -

- Opposite the Customs House, beyond'the Plaza Sotomayor.

A study of improvement of the accesses to the porp is cnrrently Being
undertaken by MIT. The main solution under study {No.l in Fig.'VIﬂl-ll)'is
to'complete the ovez—pass Argentina- Espana which would permlt direct access
to. the port over the railway land opposite Muelle Baron. brom ther e, A ncw_
improved coastal road would be conﬂtructed leading to thc Dspigon (berths N°
6-8) and across Muelle Prat fo bertnb NTO1-5. The oLher dlhovndtlves (7 dnd
3 in Fig. VI-2-11) are the construction of the new accesu roads.

Table VI-2~7 shows the charafierluLlcs of Lhe truck oporationb at the
port of Valparaiso. " From the table, it' is clear that the most important
‘problem is.thg long waiting time at the port: approiimately 8 hours. .This
is the cause of .the low operatidn fatio of.Lhc trucks and of tho_cangeétion
in the port and its v1v1n11y espcc1ally during the Zpeak' traffic héuws.
Thus, the long line of waltnng trucks lntLPfCPLﬁ with Lhc zcguldr Tiow of
traffic. _ 7 ) '

The trucks and - drlvere 5nould onJ stay in  the. poft' for the. Lime.
neééssary to uncouple one trailer (w1uh an mety or full container) and to
~couple another. Based on_the obseruatlons by‘INELON, the drivers always

bring their trailers into the port area and  keep them coupied to the
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tractors while they wait for their turn to load a cohtaiﬁer.

Empty trailers and containers should be . left in a pre-determined

parking area dutsidé of  the main port area next to the ‘container loading

arei.

The Placilla terminal shown in Fig. VI-2-12 is already being‘uséd by

various transport operators as a transit arca outside the port for emply

containers.

waéver,'this terminal is located about 14 Km away from the port.. Iis

location is really too far from the port to serve efficiently as a port

terminal.

Table VI~2}7. Characteristics of Truck Operations

at the Port of Valparaliso

feem

Average Loaded Cargo Volume (téﬁé/vehiéle).'
Average Age of Vehicles {years} '
Annual Rate Qf.dperation‘(Z)
Avérage.Rdtation Time (hours)

Valparaiso - Santiago

San Antonio_Saﬁtiago

Valparaiso - Rancagua

Valpéraiso_f Los Andes

Curico - Valparailso:

'Rangagua - San Antonié

Avefage Waiting Time at the Poft {hours)

Return Load Pactor (%)

Small- .Largé
;?rucks _MnTrugﬁiﬁ
5.8 20.5
9.3 8.9
oS80 | 606

22.5
14.1
29.8
20.0
38.8
10.7

8.1
20.7

(Sourée) Mul;i—Moﬂal_Cofridor Study
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{Source} Multi-Modal Corridor Study

Fig. V1-2-12 Location of Terminals around Valparaiso
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-2) San Antonio

Tn San Antonio, as mountains approach the shoreline,_the F]atlanq is
very narrow., The rgsidential'zone is on the hill .and'the povt, commercial
and recreation zones. are in the flatlund& '”1ho topogvaphy' res Lrlctu' the
devélopment of San Antonio. '(See'Fig. Vi—2w13)

Access'to the-povt of San Antonio is via route 78 aL-present ut the
construction of a new access route is in progress as shown. in Fig., Vi-2-1h,
The new route will dev ate to the east of the dity all Lhe Lraiilg comlng to
the port as well as the through traffic to Santo Domingo. This diversion
which branches off neay'the exit for route 78 Loward Caftagenu will include
an extension of 8.5 Km up to Lhe puvt cntrance. This is longéf than the old
access which runs. approx. 5 Rm. ©o the port The new road should
successfMully reduce the interflerence betwecu_thc.port:feluted traffic and
the urban activity related traffic, and the'gvadiénﬁ'and the cuprvature of
the new road should be:sﬁperibr.' '

Table VI -2-8B shows the characteristics of truck operations at the port

of San Antonlo. There is no serious prioblem with. the truck operatlon at

the port.
Table VI-2-8  Characteristics of the Truck Operations
at the Port of San Antonio :
Trems Small Large
________ e Trucks ) Trucks
Average Loaded Cargo Volume (tons/vehlclu) . 9.7 26.0
Average Age of Vehicles (years) | 11.7 6.7
Ammual Rate of Operation (2) - : . 70.0 b5, 0
- Average Rotation Time (hours) | -
Valparaiso - Santxago ' | ' | | ' ' .22.5
San Antonio - Santlago | 14.1
Valparaiso - Rancagua ' 29.8
Valparaiso — Los Andes - 20.0
Curico —IVélparaiéo - : 38.8
| Raﬁeagua_* San Antonio j - o -.- ' 1G.7
Waiting Time at the Port (hours) - | | ' 2.3
Return Load Factor (Z) =~ ' o | 10,9

{Source) Multi-Modal Corridor Study
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Ly

(Under Construction: Dec. 1984 - Mar. 1986)

New Access Road

Port of San Antonio

Fig. VI-2-14  Access to the Port of San Antonio
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1) Sanbiago
Pig, VI-2-15 shows the zoning structure and the locations of the three

container terminals in Santiago. The industrial zone is located around the
central zone, which is the business and commercial arca,
| Ty dm assqud that in the fulure the main industrial area will be
_locdtgd in the northern part of Bantiago through the restriction of new
faétofy‘ location in an effort Lo minimize the bad influence on  the
?esidontiaL_zone, that is the polluted air which is carried by the wind
" which blows [rom the southwest.
- 'The charactorlst1r¢ of Lhc container Lermlnals located in Sdntlago are
-oummar:?ed in iablc Vi-2-9,

Cuprently; the termjnaié.do noL fhncilon as custom clearancc houses
This will bbbﬂm@ a serious problem with the progress of contalnerlzatlon

Nlth_reference LQ:dCCESS, the termlnal_at_Yungay has the most problems.
ThiS'terminal should idealiy be transferred from the central urban area to
the suburbans.  The locations of Renca and Vélledor in the suburban areas
are much more suitable For e accommodating truck trafflc

it is dlbO necessary to complete the Avenue Americo Vespucio which will
serve Lhe §raffic entering and leaying Santiago. - The main projects to
improve sections of this avenue which are .currently underway or being

planmned arve summarized below,

-~ A'new section of the Avenue is being constructéed between Recoleta
and El Salte, and an engineering study has been completed for

another new section between El Salto and La Piramide.

- The section between Quilicura and Pudahuel 1is currently being

resurfaced.

- An ¢epngincering study is currently taking place for the widening of

“the Avenue between Cran Avenida and Ochagavia.

- Another cngxuenvlng vtudy is currently being made for a new section
of the Avenue which will run between Ochdgav1d and Pedro Aguirre
Corda. 1hls progect is oF part1cular importance for decreasing the
congestion in the urban area by 1mprov1ng the access to southern

Santiago from San Anbonio and'eventually from Valparaisc as well,
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(4) Overland Fréight_Traffic
1) Road (Truck) Cargoes

lho total volume of'thc cargoes transported by trucks in Chllc in 1985‘
is 103,1?3 tous/day. Of thlS the volume of the freight Lrafflc in thae 5th
region and the’ Metropolitan region including through traffic is 69, {66-
tons/day, a 67% share of the national total.

With reference to the Métfbpolitén Pégion, the volume of -thrdugh
traffic, whose OD pairs are generally the lsL ~ Uth reguﬁ1 - Gthfm i?th‘
region and the 9th ‘region - Oth ~ 12th rgglon is b 759 tons/day, which'ié
15.8% of the entire metropolitaﬁ-region freight_trafflc volume as shown I"ig.
VI-2-16. ) | | N

For the following maih OD pairs, the main products 'tranéporﬁed ave.
grlcultural products, liﬁestock Poodstuffs, and mining and canLrucfion

'materxalb as shown in Table JJ 2 10

- Netropolltan regaon_~ 6th. «'12th Peg1on (26 3Hﬂ tnns/day)
- ﬁetloool1tan reglon - 1st ﬂ-ﬂfh reglon {1y, 1(2 tono/dav)

- Metropolltan region - 5th Leglon : (10,?98.tons/da3)

Based upon the data of pulti-Modal Corridor Stpdy, the sharcs of the
pert related cargoes in the tdtal traffic flow are estimated as shown in-
F1g CVI-2-17. The highest sham _ié 28. 7% which . is the share of

port reldtnd cargoes in the ovvrall trafflg flow betwedn Region V oand

"Regions VI-XLIL.
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Ragion t ~ |y

Fiegion Metropolitan

- ‘ 55,565“1

Region V-

82,637

o Regicn VI~ X
LEGEND

Freight Flow by Direction ' honsida'y)

Volume of Originating and

Destinating Traffic Ttons/doy) _
) . : ‘ (Souree] Estadisticas de Transporte

Terrestre, 1984, MTT

Fig. VI-2-16 Iuter—régional Overland Freight Flow (1983)
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Table VI-2~10 Maiw Product blow to and fxom the M&LLOPOllLdH
Reglon (1983)

Or_igi-n/ i o ' Mot e ‘ .
Dest ination To Metropolitan Repion . From Metropo}itan Region
_ . : _ ‘tons/day : i tonq/ddy
Region —- Other products 1,177 - Other products 2,128
- IV o o . '
! = Agricultural
_ _ products . . 1,633
Region V "~ Othevr products 1,129 - Other products 1,310
‘ ' hiAgrigultural
_ products - : Lyl47
Region ~ Livesteck products 13,540 - Foodstuffs 3,218
- Miuiné‘producfs ' 2,963 ~ Other products 2,677
- Other products - 1,879 |- Agticultutal '
o pIGdUCtb - 2,156
~ Agricultural ; - Constrdction
products 1,708 materials! 1,527
- Foodstuffs 1,604 - Mining products 1,181

(Source) Estadisticas de Trbnsporte_Ténrestre, 1984, MTT

e

a2
13.4%
S Aeginn
RS A Hetrapoliten
2164
(18 0% —
amn
sd\<:>\ 3
(B 8% LY

Reglon V1~ Xl

{Unit: "000 tonslysar}

Mote: 1} Figursy in parentheses are the volyms aﬂd share ol the port relsisd cogores, )
21 - Year! the totsd :argn vu!ume i1 flrm 1993 anct the port relatcd cags valuma I3 lmm H;a'i

Fig. VI-2-17 Share‘ of 'the Port Related Cargoes in Total Read -'I"ré}ff ic Volume
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2) ‘Railway Cargoes

_ The cargo volumes handled by station in the hinterland are illustirated
in Fig. VI*2~18. - Within the hinterland, BSan Antonio &5TH, (including
:Buvrangas'STN.) handled the largest cargo v01ume, 1,122 x ].O3 tons/year.
Sanbiago_STN. (ipclﬁding Aiaméda' San Diego, Nunoa; Mapocho, Yuﬁgay, Renca

and _Quilicdra' STN.s) handled " the “second largest volume of 856 x 103
'.tous/year.' Thé_handling cargo volume ol Valparaiso STH. (including Puerto,
Baron ahd.P.l Aduana STN. s) is 185 x 103 tons/year.

_'-Aﬁout'?o% of the cargoes at the sﬁations in the hinterland are handled
Cunder contract Tor appfbkimately 50 users, most of which are related to port
~activities. Fig.:Vi—2—19 shows the {reight flow by railway for the ports of
_Valpafaiso, San Antonic and Ventanas. Railways are used intensively for the
cxport of copper, ¢specially from.ihumagua to San Antonio, and for the

import of wheat, particularly [{rom San Antonio to Santiago.
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-, x 10* wonsfyear
207 x 10* tons/year 449

Las Ventanas s
i " 8an Folipe

0

\!

Los Andas

Mlp Blanca

Beat} §3n Pedro )
G0t x 10" wonstyear

264 x H0® tonsiyen:

Limache

ui1pué

185 x 10* tonsfyear

855 x 10° tonsfyear

b Quificurs

Alameda |

173 « §0?
1onsfypal
Padre Hurtado

San Antonio
Barrancas -

Mislipitla Tataganie

1,122 x 10? tonsfyear

tonsfyear

480 x 16° h.Jns..iyear

{Mote] The stations which handlo over 1,000 16ns!véar
{Source]  Estadisticas e Traniporte Terrestre, 1904, MTT

Fig, VI-2-18 Cargo Volume Handled by Station in the Hinterland (1983)
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(5) Is

As

ues

a result of the analysis above, the main problems and issues may be

summarized as follows:

i)

ii)

iif)

v)

vi)

As  the wother c¢ity of the port of San Antonio, the current
accumulation of populatién, porl rélatcd_traderé and other scrvices
in the city df San Antonio. is nob sulficient. It is necessary for
the port modernization pian Lo take.a'synthetic vieﬁpoint'which

includes the development of the city itself,

There is currently no direct route between the port of Sau Antonio
and the southern part of the Gthﬂtegion, so‘this.tvaffic-passes 
‘through Santiago. It is necessary to examine Lhe possibility of

constructing a direct route rot passing through Santiago,

The traffic capacity of most of the 2-lane séctions of route 6B is
insufficient in the summer season, so it is desirable that the
ongoing double highway project of route 68 be completed as soon as.

possible. The construction program should be accelerated.

Since the traffic_capacity between Desvio ?onienﬁe and Autopista on
route 78 is insufficient for the-.annual éverage daily traffic
Volume,=it_is-necessary'to implement the ﬁbstponed double'highwayf
project 2s least on the sector El Paico - Meiiﬁilla ineluding the

congested section mentioned above.

There is currently no need td'aﬁpiy for a special licence in order
to operate as- a truck hauler in Chile, so too many smail_tvuck
owners are competing with each 'dther. ' Tﬁis may become - an
‘increasingly serious problem-in'thc néaf”futhre in terms of safely

and reliability, especiaily for container transport.

The current maximum permitted weight of 45 tons/vehicle is somewhat
heavy for the roads. In Japsn the maximum is 20 tons/vchicle. o
_prqteét the pavement and to decrease the maintenance costs of mosi

roads, the routes where heavy trucks and long trucks are permitted
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vii)

viii)

Lo run should be carefully specificd (vestricted) at least in urban
arcas.,

0w e Tt e 3
The rvailway line capacities belween Valparaiso - Santiago and Ban
Antonio - Bantiago are sufficient for the demand. However, with

vc$pcct'to the San Antonio - Santiago line, since this line has no
double track scciions, 1 or 2 hours of waiting time are necessary

at Talaganlbe and Melipulla.

With regard to ‘terminal access roads, to resolve the problem of the

road congestion in the urban areas, espccially in the summeer

“seagon, it is absolutely necessary Lo construct a new access path

ix)

xi)

at  Valparaiso and to complete the Avenue Americc Vespucio at

Santiago.

At'the'hort terminal in Valparaiéo, the Jong waiting time (average
approx. 8 hours) of the port related trucks and the subsequent long
line of waiting trucks decrease the operational rate of the trucks,
limit the size of the useful. port. area .and gencrally cause
céngesﬁion in the port and its vicinity. Therelore, it 1is
necessary to examine the layout ol the port area to provide an
appropriate arca for empty trailers and containers, and to realize

a smooth system for the [low of port-related vehicles,

Thefthreé conthiher terminals are located in Santiago. However,
these terminals do not provide the function of custom clearance for
container goods. _

Considering the rapid progress of containerization in the future
and  the narrow .1and_ areas of the ports, ecach of these inland
container terminals should also function as a customs house.

It is also desirable that the container terminals be concentrated

within a 1imited arca to facilitate customs procedures.

15.8% of the total freight traffic -volume in the metropolitan
région" is - transit freight- paséing through the region. A
substantial portion of this transit cargo is comprised of freight

MOVIiNg between the 5th region and the 6th - 12th regions. This



transit cargo 'céﬁtributes ‘to the congestion in the metropolitan
area, : '

A direct routc between Lho Sth vog1on and thu 6th - 12th region
whlch would bv paqs the metropolltan region should be provided.

The paV1ng project for routes H-66-G and G-830 between Pelequen and'
San Antonio is already belng studied by 'EMPORCHI as a ﬁlrecL route,

This projedt, or a similar project, should be executed.
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Vi-i  TFuture TvanShowt System
(1) Basic Concept of Transport Improvcmﬁnt
1) General

Tbe study on the desirable Futﬁre'transport system in the hinterland of
the ports of Valparalso and San Antonio must consider not only appropriate
countermeasures (or the problems of the present lransport system, but also
tle [hture dcmgnd for each mode and the.need to sﬁpport the fubure  port
functions. |

“Thevefore, we cmphasize the following aspects in the study:

- Usage considering the characteristics of each mode

- Dissolutidﬁ of bottlenecks in the existing Lransport system

- Coping with thc'modefnizatibn:of the:pofts'

- Copiﬁg &ith the Dual Back-up System

‘- The involvement of' the private sector
2) Usage Considering the CHaracte?iétics of Each Mode

.The volume of cargoes transported- by trucks is incréasing regulariy.
This is due to : the increases.qf a variety of cargoes which are handled in
small volutes the'value of time and the demand for door-to-door transport
and just-in-time transpoth This trend may cOntinue.in the future.

Under this situation, the main role of railways is to transport a few
kinds of carge in lafgg volumes, Cargoes from terminal point to terminal
point, cargoes ‘which cannot .bcar{ a high transportation charge and heavy
cm‘goes . |
_ ‘Accordingly, it is desirable that railways carry cargoes over a long
distance by.'unit train {freight liner).. Cargoes’ suitable for railway
tréhspovtation in Chile are copper,: wheat, bulky cargoes, oil products,

chbhical_produbts and domestic cargoes.
3) Bissolution of Hottlenecks in the existing Transport Systen

" Basced upon the issues pbintéd out in Chapter VI-3, we rccommend the

following as Lthe main means to remove Lhe phottlenecks in the existing
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transport network in the hinterland.

i

Improving the 2-lane sections to lU-lane sections

R68 “throughout

R78 between El Paico and Melipilla

t

Improving the new voute between San Antonio and Pelequen

Paving Route H-66-G and Route G~33O

The analysis of the future road demand is executed based on the premise Lhat

the road networks will be-improved accabding‘to this plan.
43 Coping with the Modernization of the Ports

Froui the Qiewpoint of ‘the’ iﬁland Lranéport - system, a kéy. ﬁéint of

coping with the modernizdtipn of.thé ports is how tp.aécommodate the rapid"
increase in Qontainer traffic. - | _
_ Conﬁéinerization 'iS a éystem ‘baéed"nn éonsisﬁeﬁcy bgtween marine
iraﬁspdrt and .overland :ﬁranépdrt by using 'intérnabional: stéﬁdardi;ed'
contaiﬁers. The:containefized transport system is capital intehsive, and is
aimed at reducing Lransport costs. .

Containerization has the following positive impacts:

~ Tncreasing the productivity of tractors and drivers,

- Efficient usage of the terminal, -

Rgduction of stevedoring,

|

Inexpensive, high guality transport service

In addition, with regard té LCZ'Canocs,'bfinging into.fﬁll pléy the
| merit of Lthe container Lransport. system;- the shipping bvqkers"shduld be
responsible Fof the packing énd‘ unpacking ef 1L.CL. -Caz-gq= in -ﬁhe'_ihland
contaiﬁer freight station. This will also bring_ahout ihé good vcsuit‘of
'practical hse.éf thé3pbrt containéf lefhinal within a iimiﬁed‘area;'and
sméoth port- terminal operations; . : ' | ' .

'In Chile, since - the: drigin‘_and desbinatibn of container"éargeéﬁ
concentrate on Santiago, we propqsé to cstablish the inland containoer

freight station Por LCL cargoeé and partiai FCL_@argoes in. Santiago.
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5) Coping with the Dual Back-up System

One of the hasic concepts of the port master.plan is fhe dual back-up
system of aseismic berths. | ' |

For this systen1 to. lunction properly, the inland routes between the
pérts and the city of SqntiagoIMUst_also be aseismic. For aseismic routes,
~the most importanl poinls are the bridges. ‘The details for providing
aseismic roules, however, should bé cxamined in another study.

On thé.bthcr hand, from the viewpoint of the transport network, the
dual route system as shown in ?ig. Vvi-1-1 should be cstablished. The paving
ol the route’ between San Antonio and Pelequen is essential for the smooth

functioning of the nelwork.

© Duat Route System

T T T T T T T T T,
Qual . I La Calera i
Back-up B
System ‘

Shbslagaiy

Valparaiso

Casablanca

Port of
San Antonio

LEGEND

= Main Route

Alternative Route
{Existing}

Alternative Route
{Planned)

Fig. VI-4-1 Dual Route System:
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6) The Involvement of the Private Sector

The participation of the private sector in public=uti11fy éntbrpbi5oq
is gcncvally encourawed to Lake advantage - of the F]CXJblllLy of the private
gsector in ool\rlng diverse problbmq During ‘the 1cccnt ‘wave of dLPqu]dLIOH
in many countrles, “the inteéntion is to vevitalize the eeonoemy u31ng private
sector capital and initiative. | o

In Chile, where there -is a cumulative _natidnal “debt  of US$1S, QU6
million as of the end of 1984, the public budget is extromely iimited'and:'
may be insufficient to provide all the.neCGSSa?y inFraStbuctqus_FOP social.
and economic development.  Thus, ppivate"seCtdr investment  is  being
encouraged to sapplement or reduce the amoﬁnt of'ihVéStment using puhlié
funds. . '

Furthermore, private sector manégemenﬁ tends toibe.more efficient than
maﬁagemeht by the public. SCcth. Sbecificaily; the 1nvolvcment ol ‘the
private sector in this project may be one way to {mpPOVJ' the . SltUdtlon.
brought about by the wobséning ménagemeht_situatiOn of FFCCE.-

Thus, in this . plan, we  propose ‘to positively"encouraéé' the
participation of the private sector in the development of the inland

transport system.
(2} Future 0D Traffic¢ Volume

In this :section,' we forecast the . future originndéstination traffic
volumes of the main porf*reiated cargoes, based on the present OD patterns
and the future port%rélated cargo volume forécast'in Chapter V. The zones
of the orlgln and destination are the following six zones, as the road.gﬁd'
‘railway networks in’ the noth of Region IV and the south of Rug1on Vi cdch

concentrate on only one route.

Table VI-4-1  Zones (For OD Table) .

1 port of Valparaiso

2 Pﬁft of San Antonio
3 Region T ~ 1V

b “Region V _
5 'Reg10n Metropolitan
] ch]on Y1 ~ X1
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Fruits and Vegetables (Export)

Table VI-1-2 shows the 0D by made for the fruits and vegctahieS'

exported in 1984,

However,

port of San Antonio is unknown.

the rate of containerization ab the

The Cuture OD. volumes are then estimated hased on the current

patterns and the cargo forecast presented in Chapter V.

ihe results of the estimation are presented in Table vi-U4-3.

fable VI-4~2  Present OD of Ekport Fruits and Vegetables (1984)

. {(Init: tons}
L i ‘Frang= Valparaiso San Antgnio
Ocigin portation Total con-—
Mode FCL 1LLL . talners QOthers Total Total
fegion I1I |Truck 87 21 - 108 13,026 13,13
Region IV .|Truck 194 43 237 20,783 20,520
Region V- Truck 4,231 165 4,396 95,256 99,652 | 19,292
Region VI |Truck 3,021 82 3,103 121,211 124,314 | 48,229
Region VII |Truck 1,830 10 1,840 72,525 74,365 | 28,937
{Region VILII|Truck 46 46 3,104 3,150
fRegion . . o
Metropo- - | Truck 3,081 153 3,234 81,352 34,5386
titan . L g
Total Truck 12,491 474 12,965 406,757 419,721 | 56,458
(Source)  Multi-Modal Corridor Study
Table VI-4-3 0D of Fruits and Vepetables for Export in 2010
_ § (Unit: ‘000 tons)
Destination Port of Valparaiso Port of San Antonio
—— . foneme e o= )
Ce T Non- Nou-
Origin T Container Container Container Container Total_
Regifon 1YL, IV 7 61 - - 68
Region ¥ 84 117 10 31 242
Region Metropolitan 62 1i1 - - 173
Region VI - VII1 95 308 41 125 569
Total 248 597 51 156 1,052
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(ii) Wheat (Import)

~The present OD and the modal split for impofted_whcap in 1984 is
suﬁmavized in Table VI-A-U4 based on ithe pesults OF:LhC Multi-Modal
Corridor Study. -

'The future 0D volumés_are estimated assuming that the present Ob
‘patterns will continue: through 2010, except - fov ;the: mufginal
volume of direct transport from the porti ol San ﬁntonio Lo Région
IV which we assume Qill be discontinued. Tﬁé Iprojcctidn is
preéehted in Tablé VI-4-5,

Table VI-4-4  Present 0D of Imported Wheat_<1984)

_ - ' | - (Unit: 7000 touns)
‘\\i\"gzi§33‘ Port.éf San Antoﬁio .Modal:Shlit
Destination e : B Truck  Railway
Region TV 1 - A % Ly

: (10.5) 66 34
Region V. 86 :

Region Netropolitan_ 592 (71.3) 44 Il 56
Region VI, VII, VITI, X| 151  (18.2) 40 60
Unknown 18 = o f;& . o 8 .
Total " 8448 (r00.0y 46 | s4 ]

(Source) Multi-Modal Corridor Study

Table VI-4~5 OD of Imported Wheat in 2010

(Unit: 000 ‘tons)

~ Origin ' . T
L Port of Sam Antonio
_Destination T 1 _ww”wwwmu;m_?*“m
Region V ‘ ' 73 (10)
Région Métiopblitan'3 571 (72
Region VI - X 130 (18)
Total (100

724
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(i11)

_ data of CODELCO

Coppcv_(ﬁxpovt)

Table VI-4-6 shows the present OD of export copper based on the

s Minevq Disputada, Minera Pudahuel and ENAMI. The

0D patiern above is presumed Lo remain unchanged in the future.

Howevcer, copper Trom Pudahuel (Minera Pudahuel) and Los Andes (La

Andina) will no longer bo shipped after 2000 based on the forecast

cof the commission Chilena de Cobre. The estimated 0D of ‘copper in

2010 is presented in Table V-0,

Table VIi-4--6 Present OD of Export Copper (1984)

(Unit: 'O00 tons)

Origiﬁ Transportacion Destination (Porcs) |

Hode ¥alparaiso(San AntoniofVentanasiTotal

¥ (Chagres) La Pisputada Railway 2.4 34.3 - 36.7

v (Yenranas) ENAMI “Truck" 130.8 6.9 - 137.7

. Railway 32.7 1.7 - 34.4

Vv (Los Audes) La Andina Railway - - 199, 139.5

V (El Soldado) La Dispuctado Truck - 9.1 | - 19.1

M.’ (Pudahuel) Minera " Truck NERLE 2.7 | - 13.4

Pudahuel : _ _

[R.M. (Los Brances) La Disputado| Truck - 67.5 - 1675

VI (Caletones) E1 “Teniente ‘Ratlway | 5.4 313.8 319.2

T hotal 1 182.0 446.0 | 199.5 |827.5
(Sourée) Multiwﬁodal Corridor Study

Table VI-4-7 OD of Copper for Export in 2010

{(Unit: 1000 Lons)

e Destination - Port Port Total
el N _ of of

OFigin T e Valparaiso San Antonlo N
vV (Chagres) La bisputada | - 44 44
V\(VpﬂtﬂﬂSQ) ENAMT : 210 - 210
V (Bl Soldado) La Disputada B - _A_A? 47ﬁ___
R.M. (Los Bronces) La pis}juE.:lS;'m - I 47 47
Vi (Gnietanee) B Toniante R
 fotal T T T T as 690
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{(iv) General Cargo (LExport £ and Import)
The OD of general cargo in 1984 .is summarized in Tables VI-1-8 and
VI-H- 9 u51ng Lthe datd of the Multl Modal Cort1dop Study. As for
the future OD pdttern the NulLJ—Nodal Corrldor Study aasumes that
the [low of both non-containerized and contajnor1¢ed general cargo
will remain the same as at present. However, we expect that the
volume and Share of containerized cargoes will increasc rapidly in
the future, “and therefore that the futrure OD pattern of yoneral’ -
cargb will change from the present one. The projected volumes aro
presented in Table VI-4-10. o '
Table VI-4-8 = Present OD of Imported General Cargo (1984)
L R (Unit: '000 tons)
Origin Port of Valparaise Port of San "Antenio ’
- o - Kon-—- Noii~ : Tb&al
‘Destination Container Container Container Loggainer. .
Region L-IV Yruck 9.0 5.6 §.2: 1.6 26.4
Rall - 3.4 0.01 - 3.4
Ship 0.3 - 0.4 0.001 0.7
Region V T. 115 7.6 17.6 6.4 43.%
R. - 2.4 - 2.1 4.5
5. v - e - -
Region M. T. 12i.2 333.2 102.7 57.2 614.3
R, 3.8 26.0 4.1 - - 33.9
Region VI-XIL 6.9 36.9 7.8 24.8- 764
2.6 8.2 0.7 5.7 17.2
_ 30.6 7.1 1:6 0.6 39,9
Argentina T. - 10,5 - - : “10.5
Peru T. 2.7 _ - - - 2.2
Total - T, 150.8 393.8 136.3 90.0 770 9
R. 6.4 40.0 4.8 7.8 59.0
_ S. 30.9 7.1 2.0 - 0.6 A6, 6.
" Total 188.1 _440.9 1431 98.4 870.5 -
(Source) Hulti-iodal ‘Corridor Study




Table VI-4-9

Present ON of fxported General Cargo (1984)

(Unic: '000 tons)

(Note) Fruits and uegetnbies are excluded,

%-1‘“"‘“'~-~-k.;- — 'l)e;\;t}.nattlon B POH‘ Of Va!&ajﬂ“iggh R N I’Olt OE -~ Ban Antonio
Origin . e e Non- B = —
e e e COREAMNEE | Coutatner | Container |  cComtafmer | motal
Reglon I-1V Truck 5.0 '
B : 2.4 8.6 - 7.7
Rail : . N _
Ship - _
kegton V L 14.7 T 3% S S— 3
R - - 0.03 - ©0.03
L i 5. N - - - -
Rpgion M. T 25,5 N T W 60.6 121.6 |
R 5.5 0.9 - 13.4 19.8
5. - - ]
e b et e B s LTS SIS, S e N
Reglon VI-XIT T 12.0 12.0 17.6 5.6 47,2 |
R. 3.8 3.3 5.9 24,2 37.2
s 2.4 6.3 _ - - 6.7
R S S 1Y I S U2 R BT T
Total T 8.4 46 .4 64.5 |  77.2 266.5
R.. 9.3 4.2 ' 5.9 YN 57.0
5. : 2.4 6.3 - - 6.7
: Total ' 90,1 54.9 70.4 114.8 | a2
(Source) .Nu_[ti-Méda[ Corridor Study '
Table VI-4-10 OD of General Cargo in 2010
[Export ).
: (Unit: '000 tons)
e Destination : Share (%) N . Volume ('000 ctons)
\QUFL'S) | Container Non-Container Container ; WNon- Cour:amet
Origin . Val.lS.A, Val. S.A. Val. | 5.4, Ual. HERY
Region 1-1V : 7o 5 0 59 | 1 12 -
Repion V 21 8 26 4 176 12 62 18
Region tetropolitan 46 { 50 Z1 68 386 |74 51 309
Region VI-XLL : T a8 | 28 218 | 6l 115 127
Total : 100 {100 100 | 100 839 . | 148 740 454
' Y87 694
{1mport] _ _ : .
T Orxgm - : Share (Z) Volume {'000 tons) L
“«1 {(Poris) t- __Contafver |~ Non-Container Container Non-Container
“‘“““““L“’“ e VeSO T Vel SR Val.|5-A. val, §.A.
-[{ng{mi -1y s 6 2 1 o | 21 11 9
Region ¥V © - o 61 12 2 g 120 | 42 i 73
Region Metropolitan 67| 75 82 58 1,338 | 264 433 512
'1{egi.en VI-X1l | 7 a2 32 519 | 25 63 282
_Other Countrics 1] o 2.0 o | 0 | 10 0
Total 100 | 100 100 | 100 1,997 | 352 | 528 832
' 2,349 1,410
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Domestic Cargo

All of the domostlc Largoes handled at the porLs of. Valpcma iso and

San Antonio are currently transported to _dnd Prom the region

metropolltan ag shown in lab]e Vi-t- 11
We expect that the present oD paLLern wxll remain unchangcd in Lhe
future, - and Lhe eqtlmated Ob of domestic cavgoqs in 2010 is as

shown in Table vi-h-12.

Table VI-4-11 Present OD of Domestic Cargb (198§)

_ (Um'.t.: 000 tons)
Transporta-] Punta ) Puerto | Isla de | Antota i
COMUNA tion Mode Arenas Chacabuco Hontk FPascua gasta Avrica Iquique Total
Santiago Truc!«._ - - - - - - - -
Railway 49.042 3.133 1O - - - . 5%.206.
Total 49.042 3.133 31 - - . 52.206
Renca | Truck 1.749 - - - - N 1.749
Railway 36.348 - - - - - 36348
Total 18.097 - ~ - - i - 18.097
| Uaknown ' - - - {iess 32 L 6 5 | 11.598 .
TOTAL Truck 1.749 - - - _ o B R l‘“ﬁ;;'
" {Railway | 85.300 | " 3.133 o ; - - - 88.554
TOTAL 87.139 3.133 31 11.255 332 6 5 101,901
(Source) Mu_lti-}{{:dal Corridor Study _ -
Tabie VI-4-12 Overland Traffic Volume of Domestic Cargo
_ (Guit: 000 tons)
. Re ionw - ‘ - - ‘
Port Meram o ivan 1984 2010 - Hodal Split
' P g ' (Estimation) Truck Railway |
: L 5 ’ DR . } Z‘ : Z
Qut 102 (59.0) 105 _2.0 - 98.0
Valparaiso || In 71, (41.0) 73 2.0 |98.00
" Total 173 (100.0) . 178
11 out 2 (1.8) 1 100.0 | 0.0
San Antpnio in-_ 108 (98,2)?_ 65 2.0':_ 98.0
Total 110 (300.0) | 66
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(3} Tuture Modal Split
1) Concept of the Modal Splil Model

Actual modal splitl under cgmpetitive.conditions is determined not only
by the least gpcigl or private cost [or the supplier of the tranéportation
gservice, but also by the user's choice based on e x imum utility.

Then,'fhé optidnal investment plan and policies for the transportation
_syStém should be determined considering the least socioeéonomic cést which
“will accommodate actual_futﬁre demand - as -well as the -user's cholce.

Therefore, in this studyt we determine the future modal split of the
truugportatién sysﬁdm between the hinterland and the ports of Valparalsc and
San- Ahtonio uéing a modal split mode) based upon a theory of consumer
behavidr.

We uge Lhc 1051L modal which was developed by a group at MIT to
“forecaﬁt the qual split.

We assume that the number of the competitive modes is two and that the
user'é ﬁtility Unt is composed of twoe parts, a deterministic part U and a

rahdoum parl €, as follows:

T S : (6.1)

where {s } is the vecL0§ of service attribguites of mode m, and 1W.,} is the
: L

vector of WPlghL& of 1Sm}

1hL plobablllty that Lhe user will choose model 1, denoted by P is

} 1
PI = prob (Ul > UE) (6.2)
P2 = Prob_(U2_> Ul) . (6.3)

Assuming that the probability distrubution of is a Wibull distribution, the

following results are obtained:

R EXP(UD) | (6.4)
1 '-_va(u )+hXP(U ) :

TEXP{UR)

AL AL {(6.5)
y) Em@}mﬂ%)
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Bquations (6.4) and (6.%) define a particular stochastic model, the binominl

logit model.

For thé two choice case it is instructive Lo dofine _
G:Ul --u2 ' ' (6.6}
So that (6.4) and (6.6) bécome '

) 4 L 1 . o 1 . . ( '\'
Py = L+EXP (U, ) T OLYEXP(-G) (-)',”'
2 1 IR o (6.8
b L+EXP(U U, ) 1+EXP(G) ?_ )

These probabilities are shown as a fuhction:of'G'in'Fig. v-h-2, 1Ir U1 =
U,, then G = 0 and the probabilities of both choices arc the same, 0.5. If,
on the other hand U, = U, + A', then G = U, - U, = A' and P1'“ P11 while PE

i 2 1 2
T [ '
=1 Pl P2 .

P 1 00 — " : -0 o,
0.80]~ —0.20
e o — s_,f-ﬂ..._..,ff.._.,._._f‘.,u_..;-.p'e )
L
0.60f- ; ~0.40
1
g
1
0.40 ; ~-10.6C
1
]
0.20 . 40,80
i .
i
. { :
0 i 1 L 1.00
- 20 -0 Iy +1.0 +2.0

1
Gis)

Fig. VI-4-2. Probabilistic Choice

In the previb.us.sections, we forecast.the future modal spl.:i;t; o.i‘ fruits
and vegetables, coppér, and domestic 'cafgoés based 'oﬁ the current modai
split. . | )

"The futufe 'moda.l s'plit .f'or' coﬁtaiher‘s,' general cargo an.d i-,'lteat;,
'how'év.er, are f‘oi’ec_&st' below using the logit model. The OD f_mi_rs are shown

in Table VI-H-13.
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: TaBlé Vi-4-13

Sﬂmmary of the Competitive OD

0B VYolume

g Pregent
Product Origin Destination in 2010 ____ Hodal spiit-
o e b (41000 tons)[TYGEK T Rafluay | Ship
: h'hc;ét' Port of San Antontio Region ¥ 73 (,Gz 3.3,2 WZ
' " " HMetropolitan 521 44 56 -
R R " VI-KII 130 40 60 -
General Cargo Reglon Meéroﬁofiiau‘EEE?E“;F'¥;i§;};1;E“ﬁ7“'“”"—AEE"__"”Egﬁ“' —_"HSEfﬁﬂw‘ﬂﬂj—w
(Non-Container) oo o San Antonie 309 82 .18
Reghon VI-XT1 ‘Port of Valparaiso 115 62 17 22
" _ " San Antonio 127 19 81 -
‘Port of Valparaiso | keglon 1.1V o 1 | 62 3 | - |
“ oo 11 76 24 -
" " Metropolitan 433 93 7 -
" _ " VI-XII 63 S 71 16 13
Port of San Antonio Regién v 74 75 25 ~
o " YIXII 282 80 18 2
General Cargo ‘Eegion Hetropolita—t; )Por't of 'Vai‘{)arai.so - 386 ) 82 18 -
{Contalner) Reglon VI-XIIL Port of Valparaiso 218 33 21 1
. " SR San Antonio 61 75 25 -
mi’m.‘lj ;?__;';I-lparai;; Re_.-gion_ml—lv ) B 100 N 97 3 -
“ " Metropolitan 1,338 97 3 -
' ¥ Vi~-XI1 419 17 & 76
Port of San Antonino | Reglon [-1¥ ) 21 95 3 -
wo i Metropolitan 264 96 A -
" M VI-XIE - 25 7 7 16

2) ‘Determination ol Model Structure

We

now consider the following freight transportation modal split model.

SN T
Pp = _LREfUT) 1 (6.9)
‘ .EXP(UT)+EXP(UR) 1+RXP(URHUT)
ro= - P 6.10)
iR 1 [T (
Uﬂl = Om + BICm + Bz'lflli + Bu' §p {6.11)
Where PT = pvobability of choosing the truck mode
PR = probability bf choosing the railway mode
T = trib time by mode m, includiﬁg-inter~city trip time,
m : - .

access or delivery time within the cities and waiting

time in the port (hours, one-way)
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In

‘called social cost

Cm =

access or feodcr in ‘the city and the polt (US%

Um

it

port cost

Trip cost is

(D Economic cost,

@ Financial cost,

® Out-of-Pocket cost,
the Multi-Modal Corridor

Study,

and private cost,

call eut-of-pocket cost the user's

comparison of

Component

items

Lrlp cost by mode m,

indluding intev-city trip cost and

broken down into three general areas
for economic analyses such as

for financial analyses;

cconomic cost

respeétively;

of the

cost.

these

= dummy varlable for the ports,
' 1or the port of Valpavalso, dp

Por the port of San Antonlo, dp

“and

:(:()_st_s .

cost/henelit dndl

and

And,

one-way )

= 1

= 0

utility of mode m represented as the gonerallzod brang-

as [ollows:

>i.g

f'or the modal:split analysis.

flnancldl cosL are

in thlb pape We

Table VI-4-14 and VI*H»lS'show the

Qut-of-pocket cost

(user's cost) is used as the trip cost Cm in equation {6.11)

Table VI-4-14 Component Ttems of the Trip Costs {Truck)

T

—

Items

- Costs
—

\__\\ .

Economic Cost

{(Social Cost)

- Vehicle Operating Cost

Financial Cost

(PerdLe Cost)

Out-of-Pocket Cost

(User's Cost)

- Interest on Capital {3 o -
- Depreciation ) - (O ~ .{} Angl;_ j,;;i:::
1~ Wages and Salaries ke - -wijwﬁ o mi:;,‘mwuf ______________________ B
- General BExpenses 1 'égn ”EQ - . i;f'j e e e
- Fuel _ - (jr - .j“ S SO U
- Lubricants _() o ST
|- tires o O -
- Vehicle églntenanca O ‘ O - e
- Insurance o ) _ . o PR
(Aécident Cost). © B © e
- Licences - O e
- Toll - - J e
'~ Pare - 1 - 9
- Congestion Cost O = -
Road Maintenance Cost iE5 - -
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Table VI-4-15. Component Itoms of the Trip Costs (Railway)

. easaein

e Costs ' -Economice Cost | Financial Cost

_ Out-ofmpoéket Cost
o Items ?H\m.\"i-“*m (5_?Cldl Cost) (Prz vate Cost) | (User's Cost)
- Lm,evcm on Capi tal T
. Por mdn;m wﬂy R T
_:_Hh ;;;1@1 - S, N -'(f_')“ S R )4_ 4.;.,,,,4_,..____-..-_NR:,A, S,
T p éuwl}; ;;;;nl 7) SR S ,K(S,__ B D —
T)'Qg)r (:(;h;,uo'n . N S oS
' ffEUL?g}QEZ“"”““"“'W'““““_'?jmwfnw—mwwmﬁmmaf"”““* """"" i - -
i:‘hqulpmentif”& | | (; h o 7dt_m__“gmwm
—-:F;'_z;;.onn(,l .._,,‘_n."_,..._,g..,g e __U_ S I :- L - -
 Maint ZT{;;};Z,;"'_' o o T N o
- Energy o O .
- '625}1;}};1 L)\p_;n s . O 1 o 0
T rare T O : o I O }

are the same for both
modns Bm- and Om' are specific to each mode. Fspecially,

The de‘{l-’R(’LCI‘S 8 and 6, in '_équation (6.11)
| the parameter
9'2/91'1“11315‘.@3 Lthe value of time _

The values of the these parameters have been determined by multiple
linear regression _aﬁ.al‘ysis of the following equation using the actual data

“for tn (PET/PR), Cp ™ CR, TT“TR and .&p,

An (Pp/Pp) o= (0,60 8 (CmCp) +oey, (Tp-Tp) + {Q."-8)) & (6.12)

Using the data of the present mode-choice by products as shown Table
Vf{wﬂ?lﬁ, the values of the above-sentioned parameters are estimated as shown
1 Table VI-1-17. '
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Table VI-4-16 Data on Present Mode Choice

: . RS N SRR VTR I
Products Ovigin Destipg;ion _ Mode 'Eiiﬁrzime fﬁé?/ggz§ ;giii ()
Port of | Region VI . |Truck 6.8 16,90 | - 47,0
San- Antonlo | (Talagante) {Railway- 8.5 26.95 53.0
Port of . | Region M: - |Truck : | 8.2 17,30 44,0
Wheat gan Antonlo | (Santlago) [Rallway 10.8 28.35. 56.0
Port of  |Reglom V. . |Iruck . 9.9 219,70 60,0 - |
San Antonio | (S5an Felipe)Railway 13.0 31.05 | 34.0
Port of: Region VI-X|Truck- - YN 70.58 40,0
San Antonfo | {Cuxico) Railway 31.8 31,59 60.0 |
Region M.  |Port 'of |Truck 9.4 26,23 _89.%
(Santiago) | Valparaiso [Railway 9.8 34,07 I 10,8
Reglon M. Port of - . [Truck 9.2 . 27,73 81.9
(Santiago) | San Antonlo|Railway L11.8 33.17 18.1
General Region VI. Port of Trick . 1.3 28.73 95,0
Cargo ‘(Rarcaqud) '|Valparalso [Railway 18.2 ..38.92 5.0
Region VLI |Port of - Truck 21.8 36.63° 59.0
(Concepcion)| Valparaiso [Railway 66.8 48.02 41.0 |
Port of Region M~ |Truck: 9.4 26,23 92.8
Valparaiso | (Santiago) - {Railway 9.8 35.52° 7.2
Port of _ |Reglon V. |Truck. 9.6 26.93 - 88,1
Valparaiso | {San Felipe)Railway 9.0 34.62 - 11.9
"Region VI~ [Port of Truck - 13,5 15,89 | 1166.2
| (Rancagua) |Valparaiso [Railway |  20.4 27.39 33.8
Region VIIL {Port of . [Truck - 24,0 © 21,43 74.0
(Concepcion)| Valparaise [Rallway 69.0 34,39 26.0
: Region M. Port of . - |Truck 11.6 16,327 8.8
Container | {(Santiago) |Valparaiso [Railway 12.0 25.76 18.2 -
Region V1 Port of ATruck 12.4 15.47 14.9
(Rancagua) |San Antonio [Railway 19.0 25.12 85.1
Port of Region M. - |Truck 11.6 14.32 96.6
Valparaiso | (Santlago) |Railway 12.0 25,76 3.4.
Portiof Region M. {Truck 11:4 - 14,56 94,2
San ‘Aritonio | (Santiago): |Railway 14.0 24.97 5.8
(Note) 1] See Tables VI-4-19 and VI- =420

2} Using the ‘data of the Multi- Modal” Corridor Study-and Estudio de la
Eficiencia Institucionaly Economica del ¢
Sector Transporte Terrestre. de Carpa.

“(M.T.T, Naciones Unidas, Comsion Economica
para America ‘Latino CEPAL)

4istema Chileno de Transporte

Table Vi-4-17 'RéSults of the’Parameter'Vélué Estimation by Product

I?o.vs'

l Value

~0.77
.86

378

'h\‘\\\ffgggff _ Contéiner .l Genexral Wheat
Parameter —— | o t-Value Cargo t-Value|. o
0,76, ~6.66181 -1,63 | 5.01745 | 1.75 |-4.85925

0, #0:92565 2,10 0.70470 1.31 fO;GbQ&B

I 8y 0.19354 | L.29 }{-0.26080. [~1.00 0.04887
0, -0, , | 2610931 {2.86 | 2.91275 | 1.75 -
Coeff, of Determinatlion O 9184 0.4886

0.5164 |



Therefore, the probability of choosing ﬁhe truck mode is
: 1. :
)] = e ey e e i mem 4. 0
Py THERP (T~ U, v s

(6.13)

i

thre UR“UT .6:66l$1 - (0,069565 (CRMCT) + 0.19354 (TRHTT)HZ_41931 Sp
-, Tor container,

Uy = =5.01745 4 0.70470(C,=C,) = 0.26080 (,~1,) + 2,91275 &p

,for general cargo,
U ~U. = 4,85925 - (.46% s -G - T ~T
R U 1. 85925 0.46948 (LR LT) + 0.04887 ([R 1T)

sTor wheat,

a revised coefficlent (actual value - estimated value)

In case of taking of the dumnmy variables for the ports, the function

Up = Uy is

-
UR LT

i

1 (CR_'CT) + 82 (TR‘"T )

- +
(eR eT) o T

.( - — . iy ral —_ .( ) st
0.9712 - 0.34365 (bR CT) + 0.45415 (fR 1T)

{Coefl. of Determination = 0.63)

The above equation implies that this mode choice model can also be used.
és a_route.Choice'model, for'example for the problem of raute choice, which
is equivalent to port choice, bétween'Séntiago and the ports of Valparaiso
and San Antonﬁo for the containers Trénsported by truck.

Table VI-4-18 shows the results of the route choice estimation.

Table VI-=4-18 Results of the Estimation of Boute Choice between
Santiago and the Ports {Containers by Truck)

———_ " ltem o _ Port Choice _
Tl Us-Uv | . [mport Export ,
Case \Hfﬁmxka Valparaise | San Antonlo | Valparaiso | San Antonfio
: , . : % A % #
Using Lhe social cost |0.99086 40 60 44 56
Using the private cost|1.08364 38 62 42 58
Using the user's cost |0.79841 54 46 _ 48 52
{Present) ' '

(Note) The probablility of chooskng port Valparaiso Pv is
Py = e I Rt

where § = a revised coefficient (Actual value-Estimated value)
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in the case of the transport of tho exported and imported coritaincrs

petween Santiago and the ports, the handling at the port of San Antonio hd$:'

a slight advantage compared with the povt"of Valparaiso. lowever, it should

pe noted that this analysis doesn't take into consideration the handliing

capacities at the ports or the construction costs of the container berths.

. | 'M380__'_,



Table V[-4-19 Factor of the Transport Cost by Truck

froduces o e o ’ Trip Tiwe (hour) e e Trap Cost {US$/con) o ] o T ] :
grigin-Destinatio ., : : ,1 ‘Cost - . - T T . i T i
5 n ] D_l?t-‘.ll)lcﬂ - Intev Actess 1 Wairing " Tnter Soelel Us*‘;(:[;dm B : Private (03¢ . User stOSt .
— : : Lo (km ~Urban in citles i : " - L . - nLer TACcess L inter Feedex
' S : 1) ) 2} " mzi)’or{ ek 131;1““ In Cities |7 In fore Togal ~Urban | in Cities | In Citles Total -Urban | Ia City in Porc _ } _ Total
Contenedores-Tuportacion e . ) P &) : 5} h) 6) - 9) L) 11}
valparaiso-Sadtiago 119 2.9 1.5 3 ’ ) A :
San Antonio—Santiago 198 2.7 1.5, '7:ﬁ ti‘g 3‘23 2.17 1.17 _ 0.89 i3.7% 7.50 1.88 A i1 14.77 5. 21 417 4.94 1a,§z
San Antenio-Concepcion 606 4.7 1.0 7.2 22'9 26‘2é L7 : : 3‘.” 0.89 13.44 7.25 1.63 4.17 1.1 14,18 5.08 . 5.31 14 .56
Contenedores~Exportacion ) ! e $49 Lo 3-_1? 0.389 11,52 26.45 1.00 4.17 [ 32.75 18.10 4.17 5.31 21.58
Sancriago-Valparaiso | 119 2.9 1.5 7.2 .6 e . ' . .
Santiage-San Antonieo : 108 2.7 1.5 7.2 112 ‘;P 2.4 AR LU 0.89 15.06 8.8L “1.90 c&a17 | 1w 16.01 5.21 417 4.94 14.32
Rancaqua-Valparaiso ' 202 5.3 1.0 i 13'5 ‘3 197 LN : oo v 8.48 1.63 4.17 b 15,41 508 4.17 : >3 L4.36
Rancaqua~Sam Artonio 158 e 10 iz 12 1. 33 139 3.17 0.89 18.8 13.60 1.16 4.17 113 20.06 6.78 4.17 4.94 15.89
Coriog-valparaise it 2 Lo 1.2 124 }é 81 1.0 : 3.17 0.89 17.07 11.81 1.00 4,17 .13 18.1% 5.99 4.17 5.31 15.47
Concep(.lon—‘u'alparmso 650 ‘15.8 1.0 1.2 2.0 zg'la 1.39 3.17 .89 23.63 | 18.33 1.16 4,17 1.13 24,99 10.65 4,17 4,94 19.76
Conce < N ' : : <24 1.39 - 3.17 0.89 34,69 29.52 1.16 4.17 113 i 36.08 12.32 4,17 4.9 21.43
ncepe ign-San’ antonio 506 4.7 1.0 7,2 22,9 30.12 307 0.8 ! i : 5.31 21.58
san Felipe-Valparaiso 127 3y 10 a o 12 1.2¢ . .89 35,38 30.11 1.00 4,17 -} 1.l 36.41 12.10 4.17 5.31 1.5
Geraral Fracdionada~Imporcacion ' ) 3.24 1.39 3.1 -0.89 14.69 919 1.16 4.17 15.65 3.46 417 4.94 14.57
valpataise~Santiago | 119 2.9 1.5 N 4 - p : . : . ] | : . .
san Antonio-Santiago e 29 12 _;.0 g.z ;ié 2,44 3_22 g.:a V7. 7.57 2.03 9.8 G2 | 20.16 6.7 9.8 9.69 i?%;
Valparaiso-Los andes 143 3.6 1:0 5.0 glr, 3.42 2'15 o ?-’-’48' O'Gg 17.33 715 L.75 3.8% 9.'72 ; ;9.&6 M o ' néég 26.93
San Antonio-Concepcion 606 4.7 Lo ta 2.7 27 41 Lso [ . 17.88 8.55 1.25 9.84 G. 20.36 7.4 9.8 69 3
General Fraccionada-Exportacion ' ' o ' - 1.28 o 48 0.48 36.65 27.70 1.07 3.84 g. 39.33 16.8 9.84 11.19 37.83
Santlago—ValparaLso ’ 119 2.9 1.5 ) 9.4 Bl 2 . ; . R, .
Santiago-5an -Antonio 108 2.7 1.5 5.0 9.4 sto? g]‘.({ ; :g g:g iggf g?}f %?‘g : ggf ;j; i{;g; g; 32i 1?.?3 %?%;
Rancaqua-Valparaiso 102 5.3 1.0 5.0 11.1 13.38 1.50 7.48 0.48 22.85 | 13.79 T R 9.7z 25.6 9.2 9.84 9.69 28.73
Rancaqui~-San Antonio 158 4.2 1.0 5.0 10.2 11.69 28 7.48 0.48 .93 | 1.8 1.07 g.84 2 70 2344 7.3 9.84 1119 28.33
Qurico-Yalparaisg N2 7.8 T 5.0 13.8 18.57 150 7.48 0.48 28.03 | 19.08 1,25 3,84 g2 30.89 | 16.8 3.84 9.69 34.33
uraﬁi“i’i‘;“?‘i;;l"li‘iiiiﬁ" 630 15-8 1.0 5.9 1.3 30.80 1.50 7.48 0.48 40.06 31.13 1.25 9.8 3.72 52.9% 17.1 9.84 9.69 36.53
San Antonio-Santiage 108 z.7 s 4.0 3.2 6.98 1.26 4.6 C.4 1 2 A 6.0 6.82 17.3
San Antenio-San Bernardo 101 2.5 1.0 4.0 7.5 6.51 0-}26 &:6% 0:3 lgig 2;3 égg ggg g '7: ;‘_g?; 2; 6:03 6.82 i7.4
San Antonio-San Felipe “241 4.9 1.0 - 4,0 9.9 11.19 0,76 4.63 0.48 17.06 10.99 9.6 6.08 b.72 18,42 6.8 6.08 6.82 19.7
:a" ::j""“%" Talaganze b8 - 1.8 1.0 4.0 6.5 5.17 0.76 .63 0.48 i1.04 5.03 9.63 6.08 0.72 12.46 4.0 6.08 6.82 16.9
Fru:; (éi;:::s:ﬁ;’)’ﬂh 42 1-1 1.0 4.0 6.1 3.65 0.7 4,63 .48 9.52. 3.41 0.63 6.08 g.12 10,84 3.8 6.08 6.82 187
Rancaqud-Valparaise . 202 5.3 1.0 9.7 16,9 13.65 0.82 5.67 0.48 25.62 18,13 0.68 7.46 " 5,72 26.99 9.2 7.h8 7.53 26.19
fancaqud-Saa Anconio . 158 4.2 1.0 3.7 14.9 16.15 0.7 5.07 0.48 22.97 | 15.52 0.56 7.46 o 72 24,25 7.3 7.46 8.20 2296
Santiago-Valparaiso ‘119 2.9 1.3 9.7 14.1 12.97 1.3 5.67 0.48 20.46 12.49 1.1 C7.46 a2 2i.78 | 6.7 7.46 7.53 71.69
Curico-Valparaiso - Mz 7.8 1.0 9,7 18.5 24,34 5.82 567 .48 11,3 23. 74 0.68 746 .72 32.6 14.8 7.46 7.53 29.79
Curico-San Antonio- 268 6.7 .0 9.7 17.4 .91 0.67 5.67 0.48 28.73 1 21.19 0.56 7.46 2.12 29.93 | 12.3 7.46 8.20 28.16
San Felipe-Valparaise 127 3.2 1.0 9.7 13.8 13.77 0.82 5.67 0.48 0. 76 13.15 0.68 7.46 P72 22.01 7.4 7.46 7.53 22.39
Cag«:: Z?;g::zn(;&;ggzzcmn) 241 4.9 1.0 9.7 15.6 | 18.06 0,67 5.67 0.48 24.88 17,31 0.56 7.46 . 0,72 26.05 12.2 7.4 8.20 27.86
Santiago-Valparaiso 119 BER T 5.0 g.a i aw 1.38 3.61 n.48 a.4 4.0 1.15 4.75 3.72 10.72 8.z 4.75 5.06 18.01
Sanl:mgo«.-Saf\ Ai!t?‘.'\.io ) 08 r.q 1.5 4.0 4.2 3.90 1.0 3.61 0.48 9.1% 3.85 0.%9 4.7 o 18.31 3.2 4.75 5.48 18.43
::25”“_;:19?;“5‘.’ ' 2 0.6 1.0 4.0 5.6 1.19 3.74 3.61 0.48 6.02 1:14 0.68 4.75 a.72 7.29 3.3 475 5.06 13.11
nicaqua- n tOnlO ! . .
(Hote) 1} pistance’ is measured using a road dap,
23 : Usmg half the r.ycle tt:.p cime pre:ented in the Multi-Modal
) Corridor Study (M.4.C.5.).
31)6) Usmg the déta of the ¥.4. C.5.

437310} 'E}sxng the data of the MM C. $. for coatalners . and esumcmg by
i the- rate of ‘the rtariff in porcs for the other products, which means the handling cost at Eirms.
538} Using tha data of the .M. C 5., which includes "Reévision Aduana
_ and Arriendo de concenedor (US§ 5/TEU- day)‘
3y Using the_data of che M.M.C.5. and estimating by tariff funee ion
. as shown in Fig. VI-4-3. )
1) See Table VI-4-21 -VI-4-25.
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Table Vi-4--20 Facror of the Transport Cost by Railway

Tx"ip Tine (hour) L T e T Trip Cost {US3/ton) | ﬁ__ﬁ________.w- ».u::-..k,,u A_Lm_,____ﬁ___h_,.y.____._—u—--—w-—ﬂ——g———f ]
X . S L T e T i T : T 7 fser’s Cost
Products Distance [aker Deliver e ioa ) L Private (-:-Dr-""—"’“"sc T — ; T
vt , . ) ¢ ¥ Waiting . TInter D - capdet : R Feeder
__Urigin-Bescination Ut i ; i . : Br o jPeviivery Inter - Delivery | Fe#CfL. . nrer 3 o T in Po
L brig . (i\'s;m) .U;I;an in g;ty _in Eant poTotad (1 cWeban triplin cigy - b L) -Urban crip | in city. | in ity ]t : __;n__r.eLAﬁ;_lg;p_ﬁn__,_ia_g_x_gyﬁ__i‘ligﬁ_#‘__ﬁ@jﬁ__ﬂﬁ
D)!}IEHEJDI&S“E&QOKCGG:LO{] . ) sy 5 S . L) 10} 11) . 172} | 13} 14) 15}
Valparaiso-Santiago - © 186 5 S o S : o ' 7 g R - :
KRR TR 196 4.0 0.2 -1 120§ B 213 4. 93 10,00 25.25 716 2.01 5.63 B.5 | 2355 1 4.30 5.63 1383 o
San Antonio-Cotwepeian ' 0.8 RS Slae 5,93 EERE A3 6,63 I 19,64 5.3 2.01 5,61 BE 1 193 1 410 5.63 15 :
Contenedores-Ex¥portacion . . : : S : o A : :
Sontiaga-tan Ancon: e i 0.8 7.2 12,0 CooTass 2.13 TR 10.00 2.2 6.18 2.01 5.6 815 | 2257 4.30 5.63 L3.83 250
Rancaqua_Valparaise 112 6.0 - ola 7.2 U S Y Y M 113 09 6.65 | 19.72 5.8 2.0 5,63 6.3 1 193 | 410 5.63 15.24 24.97
Rancaqua-San Antonto 132 i o3 I3 204 9,27 £33 a9 10.00 25.53 7.98 1.26 5.63 84 .82 | 592 P 12 ST
iV ) : % 2.5 PP 19.0 8.0 ) . : 21,21 24 ' 5.3 1 20.51 .25 5.63 15.24 25.
Curico-Valparaisg _ 37 210 9.5 7.2 30,7 (0. 74 ;ﬁ i ‘3; lg:gg : gl}gé ;gs 122 ggg 8.; 24,92 7.40 5.63 15.94 28.87
NI e ' B o1.3 0.5 P2 69.0 15,18 LB 4 10.00 .41 13.18 126 5.63 8.i3 28.82 12,92 5.63 L5.84 24-3
i ~8an 5 ' - W - L R B 3 ' : " G ; 2.
Som Folipe_Palparaise. 8 5.9 0.5, 1.2 67.6 | 14,3 . S T T 6,65 27.19 12:67 1,26 5.63 6.3 15.9% 11.25 5.63 15. 24 32.12
General Fraccienada~-lmportacion L : ’ o . : i
Yalpataiso-Santiago 186 4.0 0.8 501 798 9.97 i L83 12.83 3656 $.72 2.01 13.29 0.5 | 38,6 4.9 13.29 B bt 33.32
ta? &ncgnxo;SancL:go 112 6. G.8 5.0 - 11.8 5,67 Y13 : :1‘03 : : 6.00 12663 6.01 S z.01 13,29 5.73 i 26.8 4.7 13.29 15,58 gz-;;
‘alparaiso-los Andes 1490 3.5 S 0.5 . L ] s ' C T : i T 4.0 13.29 17.33 .
S Antonin-Canerpeian . 5 5.0 9.0 11.00 1.33 o1 12.83 36.79 9.72 1.26 13.29 1055 3.85
Geaarai Fraccionada-Exporcacion ) : ) : i . . ; C . o ;
Santiago-~Yalparaiso 116 4.0 G.8 50 9.3 7.54 : - ) : 4.9 113.29 17.33 35.52
; ° ; . : 9. .5 213 63 12.83 36.13 6.33 2.01 13.29 0.35 34,41 3
Santiago-San Antomio 112 6.0 0.8 5.0 11.8 5_.-.5 2,11 “ '23 " g00 - 25'..22 4 .84 2.61 13.29 5.3 ] 25.43 4.3 13.29 15.58 3:.1?
Ratcaqua~Vaiparaiso : 768 12.7 6.5 5.0 18.2 1547 0.43 . Ln63 12.83 40,26 13.41° 1.26 13:29 10,58 3B.56 8.3 13.29 17.33 3‘&.2?
Rancaqua-San dntonic 152 11.1 9.5 5,0 16.3 14,20 0.35 - § 11.63 6.00 32.16 12.48 1.26 13.29 $.20 0§ 32,32 5.3 13.29 15.38 A
Curico-Valparaiso . 371 23.0 0.5 5.0 8.5 .16 0.33 11.63 12.83 35.95 $.70 1.26 13.29 0.3 | 3%.53 7.9 13.29 17.33 28'32
Concapeivn-valparaise - 754 6L.3 a.s 5.0 - 66.8 18.¢5 0.33 (1,63 12.83 43.04 15.98 1.26 1 13.29 1033 1 411t 17.4 13.29 17.33 .
Granales {(Imporzacien) B ’ o ‘ [ . B : .
$an Anconio=Santiago ©1tz 6.0 0.8 4.0 10.8 5.10 2 i 7.2 4,22 19,65 5,22 2,01 8.22 3.8, 1 19.26 3.6 8,22 14.53 f?f?
San An€onio-San Bernardo L27 3.0 8.5 5.0 133 7.87 9,33 7.0 422 19.62 6.63 1.26 B.22 380y 19.92 b4 8.22 e 31.05
San Antonio-SanFelipe 235 8.5 5.5 4.9 13.0 11,59 0.33 ? 7.0 4.22 23.34 9.99 | 1.26 8.22 L B 8.3 8.2 P 2693
San Antonio-Talagance 79 . 5.0 0.5 40 8.5 5.5% 0.33 : 7.20 4.22 17.29 4.67 1.26 8.22 3.61 - 17.96 5.2 8.22 14.53 .95
San Antonin-Meiipilla 5L 7.5 5 5. 06 3 ’ 7 26 8.22 151 | 17.48 1.8 8.22 14.53 26.15
Fruta (Exporeaciony g.5 4.0 7.0 5,06 0.33 w. 1.26 4,22 16.81 4.19 1. 3
FYv >4 clon ¢
Rancaqua-~Vaiparaiso . ) - R ;
Rancagqud-San Antonic Lo %
Santiago-Yalparaiso [
Curico-Valparaiso . : 1 51 33.99
" Curico-San Anconio ' : 55 [ L. a.3 3.7 it.8 8,14 §.33 : §.82 4. 88 27.17 7.51 1.26 10,08 £33 23.2 7 10.08 16,51 .
San Felipe-Valparaiso . . | |
San Felipe-San Antonio |
Cobre an Barvas {Exportacion] { |
Santiago-Valparaise . ) : ; 3 ‘
Santiage-San Antonio : C . ! . % i
Yentanas-Valparaiso . - : : : :
, . . : 4 . 24,32
Rancaqua-San Antonio 152 11.3 a.s AT 15.8 6.67 2.33 5,62 3.59 16.21 5.83 L.26 &.41 3,08 16,78 l 5.6 _ 6.41 12 at .
{(tote) ) Using the data of FFCGE, such as traffic diagrads.
2} Using the averagze.tire of Che traffic diagras of che fan Aateniz

tine and the Valparaiso line, and assuming that the ruaning speed
on the other line is 10 ¥mrhr.
3) Assuming that deiivery cime is che szme as the access tiee in

inlaad cities by cruck.

4) ] ‘ Assuming the same value as for crucks.,
5393 Using the data of che M.M.C.5.. ]
5510) Using the data of the M.M.C.S. for comtaiders and estimatiag by

the raté of delivary tiee for other products.

.7)8)11) Using the data of thé M.M.C.S. For voncainers, and estimating by

LAY L race Gf the cariff in the ports for other products, which swan the handling eost.
13 ‘Using the data of the M.M.C.8. and estimating by tariff Function as

. shown in Fig. Vi-6-4. _

15} ©  See Table V¥I-4~2i - ¥I-4~25.
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~Table VI-4-21 User's Cost of Containers

(FCL) in the Port

"‘"386 -

Port of Valparsise Part of San Antounto
Ltan Truck Railway CPeaek - - Railway
Pirect - | Indirect ladirvect Direct Indirect Indirect
Tarifa de Transfarencla ’ u 37.14 37.14 37.14 36,64 36.64 36.64
Tarifa de Portajd Y 8.5 3.0 53.0 13.5 46.5 46.5
Llevar a Revislon eu Cosuion B - : - 4.7 - - 4.7
Transfer a FF.CE. o . - 6.2 - - 35
Tarifa de Aloacenie LD - 10.2 40.732 - 12,0 42.96
Revision Aduina 2 8.6 8.6 8.6 8.6 8.6 8.6°
Otras (Arrieads de contander) D 5.0, 20.0 40,0 5.0 20.0 40.0
Total.  ©SS/TEU T se 128.94 189 .95 63.74 123.74 “182.9
Uss/ton 4,94 10.75 15.83 531 10.31 BEWL
Note 1) ﬁsing the data of EMPORCHI's tariff and the pri\.mte sectot tavrifli.
2) Using the data of the Mulei-Modal Corxider Study.
3} Assuning handling by the private sector.
Table VI-4-22 . User's Cost of General Carge in the Port
_ Port of Valparaiso Port of San Astonio
Iren Truck Kalluay Truck . Railway
) ) birect Ladirece” Indirect Direct indiract I—;.:iirec_t'
Tarifa de Transf'erenci;.x 1) C 5091 . 5.9? 5.97 T.47 7.67 Foa7
Tarifa de Portaje B 1.00 700 7.00 1.00 a0 4.00
Llevar a Revision on Cosuion 2) - - 9.5 - - 0. 34
Transfer- 3 FF.CC. 2} - - 9.5¢2 - - ¢.:9
Tarifa de Almacenje 1) 2} aE 9.75 .73 - 9.50 P S
Revision Aduana 2} Q.72 0.72 9.7 Q.72 O. 74 [V
dthers ~ - - - - -
Torai Uss/ron - 9.69 La. 44 £7.33 1,19 12.6%9 15.38
¥ore 1) Using the data of FMPORCH's sariii apd che privace sm::tor rariff,
2} Using the data of the Hulri-lMedal Corridor study.
3} assuming handling by the privacte sector.
Table VI-4-23 User's Cost of Bulk Carge in the Port
rock of YValparaiss Port of S5k Antenio
. Item ’ Truck Railway ] Truck - ' Raiiway N
Divect - - Indirect Indirect Direct Inditect indirece
Tarifa de Transferéncia ]1} 5.5% 10.97 10,97 a,10 10,12 0.1
‘Tarifz de Portaje
Llevar a Revision on Cosuion kY - . .39 - - L 0.39
Transfer a FF.CG. 3)l - - 9,52 - - 0.49
farifa de Almacenje 2)3) - 0.65 .56 - G.85% 31.01
gevision Aduaud £} 9.72 a.72 .12 .72 v, .12
Othats ! - - o= - o -
Total - us$/ton - 627 12,34 15.16 6.82 £1.68 14.53
fote 1) Assuming the cost is 1.46 times the cost of container cargoes based oa the ratio in Japae.
2) Using the data of FMPORCHL's ::an'.E_f and the .p_rivate sector tariff.
3 .Uaing the data of the Multi-iodal Corrider Study.
4): Assuming handling by the private sector.,




Table Vi-4-24

User's Cost of Fruits & Vegetables

in the Porr

, Pore of Valparaise . Port of $an Antonio
ltem Truck i
. - R’“‘-“'a}’ Truck | Railway
B - e Direct Indivect ] Indirect Direct Indirect ] Tndirect
Tarifa de Transferencia i 6.81 i
g X . ) 13.45 13.45 7.48 12.40 12.40
Tarifa de Yortaje .
Lievar a4 Revision en Cosuien 1) - - 0.9 i
. 2 : . . - - 9,39
Teanster 4 FF.CC.. 3} - - 0.52 \ o
: " - - .29
Tacifa de Alnacenje n - 0.65 2.56 \ - 0. 24 \ 1.01
R - L85 .
Revision Adusha YT W 0.72 0.72 i .72 1 072 | o1
‘Others 3) - - N . |- i )
“rotal Us$/toa 1,53 - 14.82 17.664 3.20 {l 13.96 } 6. 81
oo t} Assvming the cost-in 'l 3‘9 times . the cost of container cargoes based on the ratio in Japan
S 2) Usiag the data of EMPORCHI's tariff and the private sector tariff.
'3} Using the data of the Multi-odal Corridor study.
4} Assuping handling by the private seccor.
' . / [ -t " . .
Table VI-4-25 User's Cost of Copper 1n the Port
Porc of Valparaiso. - Port of San Antonio
Irem Truck ) kaiiway Truck Railway
Direce indirect . Indirect Divect lodirect . Indivect
Tarifa de Transferencia }1) 4.3 8.56 8.56 4,76 7.90 7.30
Tarifa de Porraje ¢ ¢ }
Llevar 4 Revision en {osulen kY - - 0,39 - - 0.39
Transfer a FF.CC. . 6y - - To.s? - - ©.29
‘Tarifa de Almacenje 1) - 0.63 2.56 - 9.86 1.01
Revigion Aduana 2)1) 0.72 Q.72 0.72 0.72 ¢.72 0.72
Others 3) - - - - -
Tetal ¥s$/ron 5.06 3,93 12,75 5.48 5,46 12.31
Note. L} . Assuning the cost is 1.16 times the cost of container cargoes based om the ratio in Japan.
© 2} ysing the data of EMPORCHI's tariff and the private sector taviff.
3) Using the daca of the Malri-Modal Corrider Study.
4} Assuming handling by che private sector.
3 Resulhs of the Fubrur Desirable Modal Spllt Forecast

We now -obtain the futruve modal split of the inland transportation by
uging the-modal split-modei presented. above equation (6.13} and the data on
the numbcr of tr:pa and the trip costs in 2010 by product and by 0D,

1hen, using the

00131 cost for the trip cost, we obtain the desirable

modal-splib from

the soc1oeconom1b viewpoint. ‘This implies that the present

hranspovt tariff system should be changed to one which would counterbalauce
the social costs. Trip time are calculated on the premise that route H-66~G
and G-830 have been improved, - | |

The resultu ol' the estlmatlon cﬁ‘ Lhe de31rable modal split in 2010,

‘using the data of Tables VI-4-26 - VI- ls -29, are presented in Tables VI-4-30.
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Table VI~4-30 0D Stl?uétur@ by Product

Product
}-'fuits .
& Vegetablos

“Wheat

Copper

Ceneral Cargo

(Nop~ -
containerized)

RGO & S 010
. . o 0B Vo luns Modal Split § ©OD Volume Modal Split
Dripin Destination (1,006 tons) 0 (4,000 cons) da (pm;
_.[Resion t - 1v b of Valparaiso, 33 T |10 61 o0
ftegion ¥ V. of Valpataise 95 T | 100 n: w00
P, of R T -
...... — - " San Antonio UnEROLT T 100 31 1 108
Repion N R S SR T ERES) SRl PP R———
| Metzopolitan | - of Valparaiso 8 T | i To| wo
" Region VI-Xi1T P. of Valparaiso 197 T 100 ) 308 T 100
e . : ~ :
San Anlonio unknown T 100 125 T | 100
T Pt B R — TS SRS S _— S— .
San Antonio L_ Region 1 - v 1 un’}:ngwn — — _
1 e T e SR s
_ Region ¥ 86 I 1 73 R 81
RBegion . T b T 1
Hetcopolitan S92 3 56 31 R 99
i _ T 40 T B TR
] } Region vi-xnl 1L 2 P o 2 61
Region I-1Y P. of Valparaisd 54 28 100 - R 104
Region ¥ Ventanas - 199 R | w00 L R 160 |
P. bf Valparaiso 2 k|0 | - K| 100 |
P, oof _ : T | 64 T 52 |
San Antonie 53 R 16 iR R 48
Ventanss v, of Valparaiso 163 ; gg 210 g igJ
LT ' 1 a0 _“Y T 80
Yentanas San Mtonio 4 R 20 R 20
Region - P. of Valparaiso 13 T | 100 - T | 100
Hetrepolitan S - .
. of
Sait Mitonio 70 1) 100 47 L T 100
“Region VI-XLI O onio 314 {100 342 R | 100
Region )= 1Y F. of Valparaise 2 100 12 100
Region V P, of Valparaiso 1l T 100 62 T 10G
P. of - T T
. a
i - San Antonio 5 T_#:—Cﬁﬁu_ 18 T 100
Hegion : . L T 89 T 88
Hetropotitan F. of Valpavaiso | 8 & il 2L ] L
' P. of : T 82 T 65
Zan Antonio | ?!4. R 18 309_ R 32
TR B , T | 19 . T 19
Region VI-XI1 San Antonic 0 R 41 127 R Bl
R h . o ; T 5
P, of Valparaiso] Region I-IV - 'll;\ 2; 11 R &g
. } T 7
Region V i0 R ,:.:2 11 ;’Z Z-;
chinn T W3 .
Mettopelitan I3%.2 ‘R 7 433 T 108
T 71 T 71
Region Vi~ XIi 52.2 k ih &3 ) R 18
. ] -5 13 s | 1
Poof Region i-1¥ 1.6 T | 100 g T 100
San Antouto - e — R BT - 7 AT
Regivn V- 8.5 R 25 19 R 13
Reghon: . 57.2 T 100 512 T 100
MHétropelitan
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2010

: 1984 e -
. A 00 Volue | THodal SpIit T O Spiit
Products Origin Degrination ) '((";,ggﬂuttnu) _MQZTEI S?;; : (?'ggéu:ﬁlm) todal P(]gt
SNSRI NIUUN JEPE R — al - i - g
: ch'io'n VALY 3.y ; ?g - 287 : : ?i .
: ] § 2 501
Gemeral Catgo . | Region I-1V P. of Valpavaiso . 5 . T} e0 59 T 1100
(Containerized) Tr e - ) - MR R P RS A ”"W
San Astonic - | R 0.9 T 7“)“ ) o :H T B ‘NG
Region V ?. of Valparaiso 15 - T {100 By T} 100
R T ] 99.4 T .
San Antonio 5 R 0.6 12 ) Toje
Region Wt i ’ B ‘81 x. ]
Hetropolitan P. of 1"“"3““80. i n N L 6 R | 26
fe. ot 1 | 99,4 , ) Vioa
__San Antenie | S__ R 0.6 v R R
- . O 1 Tp 13
Region VI-XI1 p. of Valparaiso 13 RO 2L 218 R 86
’ ) 8 i3 . 5 1
P, of ST |73 . T | 74
San Ankonio’ 24 R 25 at R.}] 25 ]
v. of Valparaisa | BRegion 1-1¥ 9.3 : : 9; 100 T {.100
Region ¥, 1L.5 T |10 120 I S T
Région - ’ T | 97 T 98
Metropolitan 123 R 3 1,338 . R z.
[ T 1Y T .5
Region VI~Xi} 40.1 R 6 419 R [ 36
a : S LR B 5 7 :
o T e P A S ! S pan
F. o - - i :
San Antgnio- Regum: [;I:I- uuuuu S 8..6 35 B T | 100
Region ¥ ' 17,6 T | 100 a2, ST | 100
Region PPN T | % PSRRI RERE N BT
Hetropolitas 106.8 IS 264 R | 51
T T |7 ; 1] 87
Region YI~XLI - w1 K A 25 - 3 11
R _ s | e 3 L
Containerized Regian I-1¥V’ ?. of Valparaiso. 5.3 T § 100 7 R
¥ruits s g . R r g ¥ -
& Vegatables Region ¥ _I_’._ of V“jf’j_”wq ] W_’L_ JO;() 84 T IG_Q.
I £ S .
o San Antonie " unknoyn _ 10 I_ 108
Region : et te” . . ‘ {
Matropolitan - P. of ‘{alpaymsu . L ST 100 ,,_fi__._w..___i._ _EOM
Region VI-Xil . .of Valparaiso 5.0 T {100 62 T | 100
b, of - B VP ]
. San Antonio unknown 1 41 1 ;100
Damestic Regica ; e T ? - T p 2
Cargo Hetropolitan |7+ °f Velparaiso 102 R |98 105 R} 98
{P. of o ' - i .
San Antonio 2 ol :_w 13()&‘ o __l_ L ___‘_1_ __Eo_ﬂ____i
) . R Reg.io'n 2 _ e il 2 T F]
P. of Vatparaiso. § g, on0)ican A R | 98 7 | o8 |
P. of E ‘Region. .. L(is T 2 T 2.
San Antenio Hetropolitan R 98 63 [ I
(¥ote} 1. T: Truck, R:i Railway

7. Excluding the ship mode.
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(#4) ‘Desirable Inland Transport System Plas

1)'.Interregional Transport

2) Using the data from'the'POMAIRE toll gate.
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i) Roadé
o Fig. VI—QfS summavizes the OD traffic volume transported by
Lruck estimated by the modal split model.
In order to express .the . traffic flow of the road in terms of
equivalent vehicies, the'following'conversion factors based on the
data ol the Multi-Modal Carridor Study are used:
- Conversion from "tons" to “vehicles"
Containers 20 foot (603%) 12.2 tons
40 foot (40%) 16.5 tons
Average 13.92 tons/TEU vehicle
Non-Containerized Small Trucks'(15%) 6.7 tons
. . Big Trucks {85%) 22.9 tons
~ Average 20.5 tons/vehicle
- conversioh from vehicles to equivalent vehicles:
Trucks: 3.78 equivalent vehicles
Thus, Fig. VI-§-6 shows the road traflfic flow of the
port-related cargoes in 2010 in terms of equivalent vehicles.
We Tow assume that the gfoﬁth ratio of other vehicles is similar to
the one (1.64) of the hinterland population. Based on this
assumptioh, the present and future traffic flows on Routé_68 and -
Route 78, and the growth ratios are presented in Table VI-4-31.
Table VI-4-31 Growth Ratio of the Traffic Flows
- : Others : Growth Ratilo
Route 2 Trucks . . T
oute Yeax Trucks (equivalent vehicles) total (2010/1984)
68 1) | 1984 | 1,182 4,474 5,656 |
Lo o 1.90
2010 3,418 7,341 10,759 '
78 2) 1984 922 2,015 ' 2,937 B
' 1.61
2010 1,421 3,306 4,727
,(Note). 1) Using the data from the ZAPATA toll gate.



Using the growth ratlos of each route calculated abovc, we can
estlmate ihe road gervice levols in- 2010 as shown in Table VI- H 3?
and VI . 33 Judglug from these tables, the tralfic capaciblos on
both routes throughout are ﬁufficiéﬁt Lven in the summor season.
which includes the months with the maximum: traffic vo]ume there is
no serious problem _ |

Finally, based upon the above-mentioned dnalySis, we propdSé
inteuregional rdad"projects as .shown in Table VI-4-30, whiéh
require a total investment of 37.4 million USS. : ' _ '

The double hlghway' proaectﬁ on Route 68 and Rputé_ T8 will
reduce congestlon and these roéds could also function 'és A
lifeline in case of emergency. From the 'viéwpoint of natlonal
securlty, such llfellnes should be establlshgd between Sdntlago and
the ‘ports of Valparalso and San ADLOHlO Therelore thg.tunnels.
and tne bridges on both. Poutes should be dEblgﬂGd constfuctcd'or
restored’ as ‘aseismic structures so “that Lhese llfel1nes would bc
fully functlonal in case of earthquake The upgradlng of these
structures would 1nvolve another dctalled study '

Restorlng and paving progects on -Route H 66 b and RouLe G- 850
would create a.shortcut of 63 Km between Pnluquen dnd San Antonlo
This shortcut would reduce the trip time by approxsmatolv 7.6 hours
and the social transport cost'by 5:15 USS/ton : _

'In'aﬂdition thls pPOJECt would reduce ‘the harm?ul 1mpch on the
city environment by routlng the through tralffic to bypass the cily

of Santiago.
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{Unit: '000 tonsfyear)

1 Ventanas

¢y 66
{N.C) 73

'l'zas'a (N.C)

Port of
Valparaiso

Region

260 (C )
pMetropolitan

(C, 120\ 179 (N.C)
{N.C) 8

. {C)t2g
IN.C) 513/
/74 tc)

258 (N.C)

Regien

38 (C)

2
. \45 {N.C)
{N,C) 354

{Cy wo

22 (G}
" 256 {N.C)

Region
Vi~ Xit

Port of
- San Antonio

P E———

149 (N.C)
.87 1{c)

Note: C: Container  N.C.: Non-Container

Fig. VI-4-5 OD Structure by Product in 2010
(Ti"msported by Truck)
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Table VI-4-34  Suwmmary of the Interregional Road Project

@ Double Highway Project'on_Route 68

- Desvio Oriente~Tumnnel Lo Prado 4.2 Km
- A Cta. Bérfigé—CdMienzo‘dddble-via : 17.6
- Fiu_dbuﬁle via - Tunnel Zapata 6.1
- De Péaje Zapatéthe. Ro tunda _ 13.9
- Kmf84.7~Contt01 Penuelas . . : 27,7

. o 69.5 Km
Gﬁ_ Double Highway Project on Route 78

M_Desvio Poniéﬁte~Melipilla ' 12.8 ¥Km
@ Paving;Project dﬁ.Routé Gf66fH
- Las Cabras-San Pedfo | ' _ hé.O.Km
@ Restoring aﬁd'Péving Pfojéct én.C~83Q
.~ San fedro*Réﬁen Aﬁalaya : = : 21,0 Km

(Investment Cost)

- Project : 69.5 km x (311x103)'US$/km = US$21.6 X 106
- P;cjurﬁ:(}:"12.8 km x (311x103) Us$/km = US3 4.0 x 106
= Project'@: 49.0 km x (108x103)'US$fkm = US$ 5.3 x 106

Do ' 3 &6

- Project @: 21.0 km x (311x10_- Us$/km =  US$ 6.5 x 10

US$37.4 x 10

(Note) Investment cost per km is estimateéd based on the data of MOP Direction

General De Obras Publicas Direction De Vialidad.
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ii)

Railways

- Fig, VI-f- -8 summarises Lhc 0D. tralTic volume transported by

railway estlmatcd by  the wmodal " split model. Fig., VI-h-9

illustrates Lthis railway traffic - volume allocated by I1ine.

Based on Fig. ,VlfufB' we  can obtain the number of ftrains

required in 2010 on the lines between Santiagb énd the poris of

leparaiso'and San Antonio as shown in Table VI-4-35, Judging from

 Lhiu table, thare is no problem w1th the line capacities of the

'prGScnt railway Lnfrahtructure

With regard to the train working condltlon&, a system as shown

©Lin _Table- VIFH-36 is desirable considering the traffic flow by

prodﬁdt'
It is: deblxable that the - prlvate sector obtain and maintain spBCLal
wagons For the unit trains.

Further, the execution of the following items is very

importantiin'érder to gain more demand for the railways.

- Develop and introduce container wagons on appropriate lines

-~ Increase the maximum loaded weight per wagon:

prsent 30 - 50 tons/wagon
future BO.tons/wagon
Reference: the maximum permitted weight per Vehiéle in

Chile is currently 45 tons.



_ {Unit: ‘000 tons/year}

Hugibn

\ Vantanas

v

- g =

l 42 {copper)

/342 {Coppar)

Port of
Valparaiso

Region

. Metropolitan

518 (Wheat)
' 135 {Container}

Region 64 (Domestic)

v

187 {Container) .

GiC) n\\sa (G.C))

{Containec) 151

{Wheat) 59 / '
(G.C.) 10 /44 {Copper)

15 {Container}

. 103 {G.C.} - )
Port of e : Region
San Antenio —_— Vi xi
: 1056 {Wheat}
48 (G.C.)

3 {Container)

Fxg VI~4 8 OD Structure by Product in 2010
(Transported by Rallway)
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Region |~ v -

Los Andes

Ventanas

Vaiparai

obenueg

942 . Talagante 786

$an Antonio

PRV
603

162
————w—x= Electrified Section
Nan-Etectrified Section |
_ e :  Paine
{Unit: ‘000 tons)year}
i 23i8

Region V1 ~ Xil

Fig. VI-4-9 Total Railway Traffic Flow of the Port Related Cargoes in 2010
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Table Vi—ﬁ—SS' Nuber of Trains Reqﬁlred in 2010

- R . s Traffic Volume | Nuwber of Traius {tcains/day) N
Line Most Risky Section “(ton/day) . mgf‘-g{i_ll_ed- e 1 xlowwn
Valparaiso Line Galera - Llay-Llay 753 2 2 ]
"o o 1,260 3 2
Gan Antenio Line San Antonio - Yalagante 2,581 3 6 "
a - It 1,652 2 ] (at least)
Table VI-4-36 . Train Working Systew in 2010
. Rumber of
Line Seetion Kind of Train - Running Traing
. (trains/day)
Valparaiso Line . Valparaiso - Sauntiago Container Unit Train 1
. . : 1 - -
T General frain . 1
Santiago — Valparais ' Container Unit Train 2 . :
3 paraiso _ ex I
Genexal Train @ 1
San Antonio Line San Antonic —~ Santiago Wheat Unit Train .
General Train 1 .
o - . - e —
Santiagoe = San Antonic i General Train b :
(Sewel) - Runrcagua - San Antonio Copper tnibt Train 1

— 4§04 =



Terminals and Accesses

1)

Tnland Container Terminals and Accesses

The volume of conLainLr targoes transported between Region
Metxopolltan and the ports of Valparaiso and San Antonio represents
65% oF the total container cargo volume handled at the ports as
shown 1n.b1g. VI-8-10, which summarises the OD traffic volume by
mode estimated by the modal split model,

Therefore, it is desirable that inland container terminals

vith the function of customs clearance be established in Santiago

City fFor the following reasons:

- It ihcreases the productibn by decreasing congestion, that is
the volume of customé clearance, at the ports.
- It decrease the land area required in ‘and around the ports and

-should there by also decrease the overall investment cost.

- Value of land
- US$ ?SO/m for Valparaiso
- US%'lOO/m San Antonio
- Us% 5.2 - 10]m2 for Santiago

~ It decréases.the interference between the port-related traffic
and the ﬁrban activity related traffic since it would be easy to
Cotabllbh a hleparchy of the urhan roads, with specific roads
1dent1f1ed as the main transport roads, with specific roads for

. the main transport roads between the terminals and as delivery
roadsg This would also lead to improvement of the urban

envivonment.

With Degard to the locatlon in Santlago City of the 1nland
COHLdlneP LerlndlS, we recommend the area pointed out in Fig.

VI-4-11 as the inland container terminal zone which should be

developed and managed by private firms.
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The reasons for this are: .

~ Three container_tranSpért firms, without the function of customs
cleardance, are _currently ldCated at Renca; Yungay and Lo
Valiedov. However, the Renca location has the most advantages
from the viewpoint of possible expansion (available land).

- Container unit trains will be introduced between Santiago and
Valparaiso, .

- The location of new factories will progress in the nérthevn.part
of Santiago so as to ‘minimize the harmful impact of aiv-borne

pollutants on the residential zone.

Then,”the desirable.térmiﬁal location and road hierarchy is
shown in.Fig..VI~ﬂ¥1i.- Maiﬁ:intér~terminal'traﬁsport roads are
R5, - REB, R78 and Ave. Amefico Veépucio, and - other urban roads
should be used as the delivery roéds. For the estéblishﬁent off
this road system in Santiago HCity,. it .wﬁuld “be necessary :to
complete the Avéﬁue Americb VespuciO'ThPOUghout‘énd to formulate
regulations limiting the roads available'fér heavy trucks suqh_aé
trucks with 3. or more axles. This would also help safeguard the
urban road: surface and =-the urban envifonment, thus saving

maintenance cost on urban roads.

Table VI-4-37 Projects on Ave. Americo Vespucio.

~ New, Sections.
— Recoleta ~ El Salto (Under Construct ion)
- El Salto ~ La Piramida
~ Ochagavia ~ Pedro Aquirre Cerda
- Resufécing Project
= Quilicura « Pudahuel {(In Progress)
. — Widening Project

'~ Gran Avenida ~ Ochapavia
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Porf of
Valporaiso

3,084 % 10° 'tdnsiygar
272 % 10° TEU/year

. Pont of
- &an Antonio

[651 x 10* tonsiyear].
; Ld()x 10° TEUfyear

Fig. VI-4-10 Container Volumes Handled at Main Areas in 2010

797 {Truck)
287 {Railway)
3 {Ship}

1,790 {Yruck)
178 (Railway}
29 {Ship}

184 {Truck)
15 (Railway)

214 (Truck)
138 {Railway}
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1,440 (Truck}
162 {Ratlway)

455 {Truck)
100 [Railway}

Share of Region Metropolitan:

189 _ x 100 =64.5%
227 + 40 :

Region -
Metropolitan

2,357 x 10 tonsfyear
- 1169 x 10® TEU/yeasr



Inland Container Terminal Zone -

Americo Vespucio

. § 1 o _Lo Va.lledor
" R78 - ' : _ ' - [SITRANS LYDA)

R5

Main Inter-terminal Transport Roads
= Main Delivery Roads

bt bd--  Railways

o Fsg VI411 ‘Location of Inla_nd Container Terminal Zone and Access Roads
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ii) - Access for the port terminal _
As Tor the port terninal ‘aceess, thefe is no .pro‘olem'at the port
of San Antonio ; cmisider‘ing the -new access road which is under
construction, but at the port of Valparaiso there is a problem
with the access from ave. Argentina (R68) to the port area, as

trafTic cannot turn left direetly.

With regard to the railway at Valparaiso, it is desivable that the
railway system be ;r"e_afxlt-anged as s'hown in Fig. vI-4-12, '

Considering 'the. 's_ii:uation outlined above, we pr‘oposcr a new access path
as shown in Fig. VI-4.13 ‘with the c¢onstruction of a new under-pass for
turning lef_‘_t dir'_e__ctl.,y from Av. Ar'g_eﬁ_t_in‘a to Av. Errazuriz, and the .widening
of Av. 'Evr"aizur'.iz-. This new péth ;.«rould also function as the approach path to

‘the urban area with a core passenger terminal tentatively named Valparaiso

STHN.
L 2.5 km .
Y e = : s
Puerto STN Bellarista STN . - CoL T i
. ~ —~ -~
~ Pid
{Present System) B‘?“’“ STN

f’ o Port Area \,

i . : |

] A

] ) 1

} _ \ prag——

2 Siding | ,/- Urban Area - .~ ..\I

5\ i 1 F 1

______________________ J ! - !

. !
; [ |
' Valparaiso STN - i
] . 1
M e e .

{Proposed System}
Cargo train line
— — — — -~ Passenger uain line

Fig. ‘VI-'4-1_2 Rear_ran'ge_n‘:eht of the Railway System in Valparaiso
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Table VI-4-38 Summary of Access Tmprovement Project

- Constrqction of the Under-Pass 0.315 Kﬁ ﬁS$ 4,0 x 106
- Widening : _ 0.390 Km_ US$60.6 x 103

wra Fpriwtosriles

se ae pantezimle

=

Improvement Pihh' of the Access Road i‘o:-;thé Port of -Valparéiso
. = s | \\ S \\ . o l)/./ w4 Ny

.__'4:1 0—

\

Py A
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(5) Roles of the Private Sector

The main roles of the private sector in the formulation of the future

inland ernbport sybtem are as follows:

- Development and management of the inland container freight station
zonc at Renca.
- Ownership and management of the wagons for unit trains

~-Transport and handling_of'thc cargoes from door to ship

InfadditiOﬁ, a for the vailway, the quality of the maintenance of the
equipment 1n?1uences the iransport efficiency and the mainlenance cost.
Therefofed taklng into COﬂSldePdL]On the life c¢ycle cost of the whole
railway system, a reasonable mdlntenance system must be established.
Norééver, to reduce the runnlng cost, F.F.C.C. shoﬁld entrust the private
gector with~ the ‘malntenance' works, This would lead to a reduction of
personneél expenses. ' _

On the other hand, w1th regard to trucks, since theré is no need to
apply for a prClal licence in order to operate as a truck hauler in Chile,
too many small trucklng companles are competing w1th each other, Therefore,
the truck haulers themselves should be ‘reorganized into a smaller number of
bigger firms. Some  of the haulers with sufficient capital to invest in
trucks drivers, an efficient management system and so on should be
encouraged to do so as part of the modefnization of the road transport

system, especially for- the container transport system.
(6} General Desirable Inland Transport System

Table VI-N-39 and Fig. VI-h-1h present a .summary of the desirable
futurc inland transport- system in the hinterland of the ports of Valparaiso
and San_Antonlo stud)ed ln:thls chapter.. In-Table VI- h- 39, the stages of
cach individual project are presentéd.

The 5tage:$tf5tégy is as Foiiéws:

- 1st Stage (1986 - 1990)

!

progectﬂ already under constructlon"

urgent projects

}

pro;ects w1Lh buff1c1ent demand at present
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- 2nd Stagé (1991 -~ 1995)
- projects which PQQﬁire a long term to comploie
3rd Stage (1996 - 2010)

- projects related to containerization

Further, the role of the private sector in the above-mentioned system .
igs as follows

ﬂevelopment and management of the 1nland contalner terminal zone

t

Ownership and managemenL of wagon° for unlt trains:

1

Transport and handling of the cargoes from door to ship

- The malntenance work of the railway system

Reorganization ¢of the trucking firms

Table VI-4-39 lSummary of the Projects for the Futﬁre Hinterland
Transport System ' S

Item _ . T Projects
Iinter-regional | - Double hlghway pLo;ects L .'
Roads - S - Route 68 completion of the route througlmut @

- Roul:e 78 (Et Paxco - Hcllp[lla) @
- Paving pl.'OjE(‘tS @ '
~ Routes H-56~G and (, 530
{Las Cabras - Reten-Atalaya)

Access Roads . - Port access road projects. @
- _Valbaraiso (Av. Argentina-Av, El_:raquri.f‘by under-pass

- ‘Sha Antonio (Hew access to thé cast of city) .

- Inland contamer termmal access |
road prOJects (m S‘antxago) OX

Z Av. Amevico, Vespucio’ {Completion of . route Lhrou,g,hout)

Riailways' ' - Impr'ovement of cartying capacity pr()jects : @
- E)_ev;alop é_md introduce countainer wagons
~ Increase rhe maximum loaded weight .
‘per. wagon : . o
- Bnit train Iprojects
- The Vaiparalso Line  (3)
. '~ Container catgo unxt frain lI-r(ught Imcr)
~ The ‘San Antonic Lme @ ‘
- Wheat unit Ltam (Freight. Liner)

- Copppr Unl.t train {Freight Liner)

tnland .| -~ Inland container terminal zone (3) -

Terminal. ' - Lccated at. Renca,

also functwns as a cusLomshouse.

(Hote) @ 1st stage - (B ?.n:d.stnge NOE :Srdr sta_ge. .
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Fig. Vi-4-14 Desirable Future Transport Network in the Hinterland
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