FINAL REPORT ~ EXECUTIVE SUMMARY

CHAPTER 3 THE OCH CONCEPT

One of the biggest transportation issues facing Colombo is the lack of an orbitat or outer ring road.
The purpose of such a road in the CMR would be to encourage the development of current or future
growth centers, fo connect radial routes, ancl lastly to divert through traffic from the center of the
city. This is in line wnh the stance of the Urban Development Authorrty {UDA) and the Sri Lankan
_‘ Govermnent to shift some of the city’s core urban functions and population to the outer suburbs in
order to reduce congesllon and control urban sprawl In regards to this goal, the OCH is crucial,

 since it connects many of the present and future growth centers that the UDA envisions in Colombo

- which would attract traffic away from the center of Colombo and reduce congestion by creating a

" multi-core urban structure instead of a um-core structure (see Flg 3.1).

Based on the needs of the CMR descrlbed above one of the major functtons of the OCH wrll be the
servicing of relatwely short-dlstance trips between existing and future growth centers and existing
radial routes. Given this, it does not seem advrsable for the OCH to be a fully- controlled facnltty like
'the Colombo Katunayake bxpressway (CKE) On the other hand it is crucial for the OCH to

o mamtaln relatively high speeds if it is to properly fulfitl thc functions mentioned above. 1t is

suggested therefore, that the OCH be constructed to a standard somewhere between an arterial road -

, _and an expressway

Given the abovc suggestton it is reallstlcalty unfeasrble for the OCH to be a toll road, since a toll
. 1oad must be a ﬁtlly-controlled facrhty in order to collect tolls from users. A partlally controlled
- facility with levels of service between an arterial road and an expressway (e.g., a toll way) would
have the functions needed to provrde the access required together with sufficient travel speeds for
‘ the people of the C\dR Based on this, it is recommended that the physrcal structures of the OCH
has the basro charaeterlsttcs llsted below o : : :

SL Be partlally-controlled To allow for OCH access only at pre-establlshed 1nterchanges wrth '
o fences and bus bays at the approprrate locatlons _ :
_ .2 Be separated by a median or green area: To secure the safety of OCH users.
' ', __3. - Be grade-separated To ensure high [evels of operatton and the smooth flow of traffic. -~
4 _ 'Be equ1pped with a frontage road: To ensure suﬂiment access to the OCH as well as
o maintain eurrent road and commumty 1ntegr1ty '
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CHAPTER4 HIGHWAY ALIGNMENT AND DESIGN.

4.1 Alternative Ilighway Alignments Method for Selecting

A flow chart illustrating the steps used to select the most appropriate highway alignment is
shown Fig. 4.1 and is summarized as follows: ST U A

Step 1 o =S . _
' 7_ Delermination of Po'ssible‘ Highway Ali.gnm'cnts

~ All possible alterative alignments for conslderatlon are located within a 10-
km wide belt . The determination is based on drscussnons with the RDA, from
_the results of prevrous stud_les, and fro_m land acqursmon requirements.

Seleetron of Preferrcd Possrble Hrgh\s ay Alrgnmenls :
_'Possrble allgmnems are broken down into segmcnts with alpha—numerlc '
A desrgnatrons (e.g.al- cl), whlch are then screcned for suitability based on the
concept of urban sustalnabllrty IIero urban sustalmbllrty consrsts of three

' 'factors economrc socral and envrronmental sustamabrlrty

Step2 S L : T F
o Selectron of Most Approprlate Hrghway Alrgnment
'Altematwc alrgnmcnts comprised of segments are compared using a ratmg
system. All of the parameters are broken down into -major categories (e.g.,
- -cngmcermg, cost) and assrgned a perfonnance score, with the maximum score -

_. "cqual to 100. -

o "lhe best altemalrve allgnment is selected based on the sum of these
performance scorcs akmg into account a quahtatlve assesqmcnt of

E erwrromncntal 1mpacts

' Step3
Rccommcnded ngh“ ay Ahgnmcnt _ .
'_ :_rAnalyses of the economlc beneﬁts and fmancnl relum on mvestment are
: performed If the results are accephble the most appropriate lnghway
_ B allgnmcnt is selcclcd and a feasible rmplcmentatron plan is drawn up takmg
o - mto consrdcrahon the ﬁnancral capabrhtrcs of the prolect its approprlate '
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phasing, and the most cost-cflective work packaging and work breakdown,
4.2 Sclo_ction of llighway Alignment

Mosaic photographs prorlueed' from aerial photographs ha"v'e been utilized for the evaluation of
- the preferred possible allgnments and m the selection of the most approprrate hlghway'
allgnmem wh1ch is shown i in Flg 4 2. ' ‘

| 4.3 "Highw‘a)'.' Design‘

A (yplcal hrghway Cross sectron for the OCH would be composed of the f0110\vrng elements
I Camageway ' ' : : SR
- . Center median e T
| .-' Shoulder(moludmg stoppmg lane)
_ - I‘rontage road _
SR - 'Green area along the road srde

Thc typ1cal cross seclron for the OCH is shown m l*lg 4. 3 whlch isad- lane dual camageway -
 after the completron of the initial s{age of conslmctron However, traffic demand estlmatcs for
the year 2020 md1cate the necessrly for a 6 lane dual carrrageway in the future. Takmg into
‘account the role lhe OCH is to play, lrafﬁc lanes are to be 3.5 meters wide and Vehrcle desrgn
R speed 80kmfh - S ;!
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BASED ON DISCUSSION WITH RDA AND RESULTS |
OF

STEP 1 : PREVIOUS STUDIES AND LAND ACQUISITION

e

T REQUIREMENTS __——

~ DETERMINATION OF POSSIBLE HIGHWAY
: ALIGNMENTS

CONFIhiED TO A BELT 10Km IN WIDTH

- BASED ON
CONCEPT OF URBAN SUSTAINABILITY
' LAND ACQUlSl”l 10\! REQUIREMENTS
EL IMINATE '

SELECTION OF
PREFERRED POSSIBLE HIGHWAY ALIGNMENTS

- . BASED ON
Jstep 2 | TIIB RDA APPROVED PARAMETERS
| | - aND
IMPORTANCE FACTORS
"IN EACH CATEGORY
(ENGINEFRING COST, CONSTRUCTION, TRAFFIC,
SOCIO - ECONOMIC, DEVELOPMENT
AND ENVIRONMENTAL)

FVALUTIOV OF
PRl‘ FFRRED POSSIBLE ALIGNMENT

SELECTION OF )
MOST APPROPRIATE HIGHWAY ALIGNMFNT

Sl SR " PERFORM

STEP 3 .. | DETAIIFD SITE SURVEY

: ' L PRI:.RIMINARY DESIGN - -

l:CON MIC AND DY :
o CA HNANCE STU PR

o IMPLI:,MENTATIO\I PLAN FOR :
RLCOMMENED IHGHWAY Al [GNMENT
BASED ON EIRR AND FIRR RESULTS '

F1g4 1 I‘low Chart for Ahgnmem Select:on Method
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CHAPTER S TRAFFIC DEMAND

51 - Objecti\?e N

The mam objectwe of thls chapter is to ca!culatc future traﬂlc ﬂows via the constmctton of a
. trafﬁc demand model for the Outer Ctrcular Htghway (OCH) usmg existing traffic and socio-
_ econonuc data, as well as information and data collected from a traffic survey exccuted by the
© Study Team. Indlces ‘such as travci time and vehicle- kllometers which are determined by the
traffic demand model are thcn used to cvaluvate the OCII and its lmpact on the Colombo Me-
. tropohtan Reglon (CMR) for the targct year:. of ?010 and 2020 ' :

Thc overall workﬂow for cstlmatmg trafllc demand is shown in F ig. 5.1. The thrce items that

- are representallve of the work performcd are traflic survcy executlon, ll"lﬂlc demand model
?',constructton and- ﬁJture traffic demand forccastmg Each of these is taken up respecttvoly in
‘ the sections that follow in this chapter ' ' v '

Determmati_o‘n’o_f Requlred Data

Design & Execution | - | Collectlon of Exnstmg ’I‘rafﬁc & - Collection of Road
‘ L ' Inventory Data

of Traffic Survey 1 boc:oeconomlc Data
R ¥ —
Inputtiog & Formatting of Data into Database
. Aﬁélyséé of Data
- _".'Constr'uction of Traffic Demand

1. Calibration of Traffic Demand "

EE o "1 Tyaffic Network for
' - i - CMR for 2010 &
2020 . |

Executton of Future Tyaffic Dcmand
R Forecasts for 2010 & 2020 '

F ig. 5.1 0verall Workﬂow for Estlmatmg Future 'I‘m['i“ ¢ l)emand
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52  Traffic Survey

The teaffic survey was carried out from the beginning of Janu'uy to the beginning of March
1999. The survey was first destgned by the Study Team and finalized afler consultauons
with the Road Development Authority (RDA) and Univ. of Moratuwa in order to sufficiently
- account for local conditions. Engineering Consultants Limited (ECI) a local consultant se-
leetcd by the Study Team via a deslgnated HCA brddlng process was entrusted with survey
'e\recunon I:numerators mostly from the Univ, of Moratuwa, wcre then rccrulted by ECL and
trained by the university. The survey was then executed under the Study Team S supervision,

with the Univ. of Moratuwa checkmg enumerator performance to ensure reltable data collec- -

tion and quahty To convert the data into a form suttable for analysrs and for the bulldmg ofa -
traffic demand model, the data comptled by ECL was sent to the Univ, of Moratuwa and in- -
| putted and t‘ormattcd in an electronic format desrgnated by the Study Ieam '

n addltron to the roadsrde OD (orrgm destmatlon) survey, traﬂrc volume survey, tummg '
. movement survey, and travel speed survey, whtch were originally scheduled for enecunon the
' Study Team carried out a supplemental bus passenger volume survey and bus passenger inter-

view survey ‘The bus passenger volume survey was camed out order to gauge the levels of

bus usage, w]nle the bus passenger mtervrew survey was carrted out for graspmg the demand o
~ for publle transrt and modclmg the demand for publtc and prtvate transport

1) Roadsrde OD Inter\'leu Surve) _ . o
s Survey Period: 12 hours for a smgle day, as well as for graspmg current tnp patterns -
The roadsrde OD survey is important for gathermg the bas1c data necessary for creat- |
~ ing OD tables to be used in the traflrc demand model '
* Survey Items: . . . :
For Passenger Vehrcles Place of orrgmldestmatton, pcrmanent address, mode of trans-
port, purpose of tnp, no of vehlcle occupants bus usage per week pnvate vehlcle
ownership. ' o I s , L L
- For Freight Vehtcles Place of ongmldestmatron perma.nent address types of goods
~ carried, \vcrght of goods, capacrty of fretght vehrcle _ '_ o P
¢ No.of Survey Stations: 16 statlons located on the major East West routes of
.-_Colombo : - S R o
¢ Survey Methodology Drrvers were mtervrewed f'or both drreettons and thetr answers
recorded on-site. A minimum samplmg rate of 10% was armed for but vaned depend—
mg on trafﬁc volume ' ' L ' o
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2) "Fraffic Volume Survey
e Survey Period: The traffic volume survey is important for grasping current vehicle
flows and congestion and for providing vebicular volume data to calibrate the traffic
- assignment model. 24 hours over a period of 3 days. _
. Measuren_lent_ Intervals: 15 minutes (total of 96 observations per day).
+ No. of Su'rv'ey Stations: 24 stations on major East-West routes (3 stations per route)
covering an urban area, suburban area, and area near the prospective Outer Ctrcuhr
~ Highway. In addition, 10 survey stations on 5 major North-South routes,
. Survey Methodology: Manuai classified counts for 8 vchtcle classes together with
 automatic traffic counts.

L 3) Bus Passenger Volume Survey .
e Survey Period: 12 hours over a perlod of 3 days :
¢ No.of Survey Stauons Same 16 stattons on thc East-West roules descrlbed in the road

o '_OD interview survey. , _
" e Bus Clasmﬁcatton D1v1ded into pnvate and public buses intra- and mter—provmelal
- routes, and bus size (below 20 seats, 20-29 scats, 30-39 seats and Over 4 seats)

e SurVey Methodology Non—mtmsnve visual mspectxon
E 4) Turnlng Movement Survey

.The tummg movement survey is 1mportant for provndmg detatls on the dlrectaonal movements
of trafﬁc The details of its exeeutlon are as follows:
| . Survey Penod Mornmg peak and off-peak tlmes over a penod of 3 days.
. Measurement Intervals: 15 minutes.
) No of Survey Statlons 16 stattons representmg major Junetlons in the CMR
e Vehicle Class 8 - '
e Survey Methodology Measurements wére camed out for all the dlrectlons of travel
(leﬁ rlght strai ght) by a smgle team of enumerators that did a 15-minute count for each

5) Travel Speed Survey- |

o ThlS survey is lmportant in that it provndes observed travel speed data that can be dlrectly
compared with modeled travel speeds in the eahbratton of the traﬂ'le demand model. '

e e Survey Penod Mommg peak and off—peak ttmes over a penod of 3 days.

. No of Measurements 2 times per day for the 8 survey routes for both dlreetlons, with
- o speeds recorded at the appropr:ate locations along each route. - '
e Survey Methodology A test car was used and average travel speeds for the dnﬂ'erent lo-

S OUTERCIRCULAR_HIGHWAY 'PAGE_5-3 R - JICA STUDY TEAM
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cations along the survey routes obtained by travelling along with the traffic flow .(i.e.,
the average car method was applied). '

6) Bus l’ass'e_nger Interview Survey

1his survey, like the bus passenger volume survey, was a supplemental survey and not initially
considered. The lmporlance of this survey is to determme whether bus rrders are captwe users
for modal split purposes IR _
. Survey Period: Dependmg on whethet or not there was ex1stmg data, either a 6 hour
: survey (mornmg or a[temoon) or an all-day survey was carried out. Also, at important
" bus locauons, the all-day survey was done for 3 days
¢ Survey Items: Access mode, egress mode, and car ownershlp L
. Surve;r Methodology Bus passengers wamng at lmportant bus stops and termmals '_ :
- were mtemewed at random and lhenr answers recorded on srte '

5.3 Traffic Surrey Results &_Anolyses' o

Y Roed.side (.)'D Surfey -

: Passenger vehlcle tnps by purpose were categorlzed mto 3 types home—based work lnps, v
home-based other trips, and non- home based tnps As an 52 mdlcates, home- based other

mps accountcd for the largest propomon of lnps at approxunately 44%, w1lh home based

work trrps bemg next at 33% and non-home-based mps lhe smallest at 23% Note lhat school o
trlps are 1ncludcd in home based other ll‘lpS '

.HBWT
s 'HBOT
| OnmBr
44% s o
Flg. 5, 2 Vehlcle Tnp Composrtlon by Purpose -
- QUTER CIRCULAR HIGHWAY - -~ PAGESA4 . -~ o o0 JICASTUDYTEAM '
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~ As for freight vehicle trips, excluding those 1rucks that were empiy (36%), the most ferricd

items according to those vehicles surveyed were construction materials (18%), industrial

products (17%), and processed food (12%). The proportion of vehicles that were carrying oth-
er types of commodities totaled about 17%.  (See Fig. 5.3)

.f" 1% . = Processed Food
 Fish

Agsi. Producls_
Livestock

Forestry Products
lnduslr‘ai Products
Femhzer :

Conslrucllon Matesials

Petcoleum Products -

o 18% o
210. o - T : ﬂli_rnpty Coatainers

o Emply

Fig. 5.3 Cpminot_ii(ieg Carried by Freight Vehicles

o As for tdta.l vehicle trip mover’nenls,- Fig. 5.4 indicates lhat the vast nﬁjority- of vehicles sur-
~ veyed (or 87. 1%) lraveled within the CMR. As for vehlcle tnps with one trip end outside of

the CMR, these accounted for 12.6% of thc vehlcles suwcycd while only 0.4% of the vehi-

cles quesuoned were through trips. ' ' '

@ Both Tnp Ends wuhm
Study Area -
- B Tvip End Outside Study
- Area -
OBoth Tnp Ends Outsndc
Siudy Area

Cosnaw

Fig54  Outline of Vehicle Trip Movements
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2)  Traffic Voheme Survey

The composition of traffic, as determined by the traffic volume and roadside OD 'surv_eys, is
shown in Fig. 5.5. As the figure indicates, 58% of the vehicles on the road are privale passen-
ger vehicles (i.e., cars and ni'otor'cy'clcs) while 22% of vehicular traffic consisls of buses
(regular buses and minibuses). Freight vehicles and 3- wheelers each accounts for about 10%

of total traffic.

10% S
e T @Pass.lCar.s .:
2% | ™3 heoters
8 Momrc)-.les
cjBus

~ Fig. 5.5 Traftic Com-posilio—nr

Ewcludmg buscs and school vans, lhc avcragc occupancy of lhc dlffcrcnt vclucle classcs is as
shown in Flg 5.6. Except for molorcycles, all the different vehicle t)'pcs had an average occu-
pancy greater than 2, with passenger cars havmg the largesl q\'erage valuc of 2. 69 pcrsons per -
~ vehicle. Molorcycles had an avcrage occupancy of 1. 30 -

a Moloroyclc
. 3- thclcr

B E'Pass Van
2.16 R .Tmck .

269

- Fig. 5.6 A"érage "chicle.Occ_upa:icy (in.cl._dri\.'or')

As for the aciual lramc volumes lhat werc surveyed on sntc -Daily trafflc flows on artcnals o .

near the ccnter of the cnly are expenencmg large volumes of trafflc On Route A3 at thc pomt >

' QUTER CIRCULAR chmmr " PAGES-6 .. ' JICASTUDY TEAM -
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nearest Colombo more than 59,000 vehicles were surveyed coming and going to the city. Of
the 34 locations that were surveyed 5 experienced traffic flows greater than 40,000 vehicles

“per day and 7 flows greater than 30,000 This indicates that poriions of the road network are

heavily used and expenencmg congestion,
3) Bus Passenger Volumé Survey

Three 1mporlanl plcccs of mformatlon were denved from the bus passenger volume survey:
type of bus operauon (mtra provmcml or inter- provmcml) bus capacily, and bus usage condi-

tions. Lach of these is shown in the three figures below. (Fig. 5.7 - Fig. 5. 9)

[ - Intra- Prownc;al

L Inter- Provmmal

—1

Fig.5.7 ' .Type of Bus Operat.it_m

# Below 20 Seats}
B 20 to 29 Seals
£330 to 39 Seals
B Over '{l\() Seals |

33%

" Fig5.8 Bus Seating Capacity

: H y PAGES-7 -~ . T I ICA STUDY TEAM
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| B gy

B [ s than 112
Ouorethaniz
O pult No Standers
W Fuil With Standers
8 Capacity

B Capacily O\;:ﬂow

Fig. 5.9 Passenger Loads on Bus

In hg 5. 7 it can bc seen that thc vasl majorlty of buses Observcd (or 79%) opcrale wnlhm lhc
CMR (or Westem Provmce) Of these only 1% had a scatmg C'lpacnly of less than 20 scals,
o 'whlle 38% had a Cap'l(:ll)' of more than 40 seals and 33% a capacnty between 30 to 39 seats -
B (scc Fig. 5.8). The other 28% of the bu'scs obscrved had a sealmg capacny between 20 029
scats. As Flg 5.9 indicates, buses are uscd rather exlenswcly, with 53% of lhose observcd be-
mg full with no standers or al capacny or grcater If bemg able o sit down is a cntena for us-
| ing a bus, then 82% of the buses observed would be _unati_racuye choices for travel.

4) ’l‘urning L\'Iovel_llent. Survey

The purposc of the lurmng movcmcnt survcy for thls sludy was solely for graspmg the dlrec- |
 tional flows of traffic at important jUﬂCllOﬂS and not for obhlnmg data to carry out detallcd |
' analyses of intersection dcsngn Rcfcr to Anncx 1 for deta;led ll‘lf()ml‘lll()n on [hc dlrecuonal
: ﬂows ofmlersecnons '

- 5) Trével Spceldl ‘Sl‘ll"\’ey o '

_Accordmg to lhc (ravel speed survey resulls avcragc tra\fel spced on major lrafflc comdors m
Colombo is in the rangc -of 30 to 35 km/h, depcndlng on the time of day and dlrecllon In lhc | _
' dlrectlon of Colombo the morning peak has a mlmmum travel speed of 28 km/h whlch 1n- S
- creases 10 34 kmfh dunng the off-peak and drops back down to 31 knv/h in lhe evenmg peak |

B (see hg 5.10). As for the dlrecnon away from Colombo the morning peak has the hlghesl o

spced of 35 km/h, md1catmg that many commutmg lnps are in the opposnc dlrcction ThlS B
drops to 30 km/h in thc off-pcak and Tises to 33 km/h in lhe evemng peak (see Fig 5 11)

' QUTER CIRCULAR HIGHWAY PAGES:8 o “JICASTUDY TEAM
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Fig.5.10 Average Travel Speed oo Major
Traffic Corridors to Colombo
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' 6) Bus Passenger Interview Survey .

The mam resul!s of lhe bus passenger mtervrew survey are shown in flgures 5 12, 5 13 5. 14

‘ "__and 5.15 below As lhe first lwo frgures mdrcate the mode used most often to access and.

- egress a bus stop is walkmg at 50 6% and 62 4%, respecuvely 'Ihe mode used next most often
s bus, meanmg lhat pe0ple are perhaps riding a bus from a mmor routc to connecl with

anolher bus that plies a major route Olher modes such as car and rail, as connectors to bus '

. lransporl are 1n31gmf1cant m lerms of use, mdlcatmg that the concept of park-and-ride is not
bemg pracnced lt also seems to mdrcate that inter- modal lransport does not yet exrst on any
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sort of large scale in Colombo Anothcr important result of the survey was that only 6.2% of
the bus users surveyed owned a car, mdlcatmg that almost all of the people who ride buses are
caplive users. That is, they use the bus because thcy have no choice (sec Fig. 5.14). ior those
who own a car and use a bus, they do so mainly because it is cheaper (56.6%). Only 17.7%
said they use a bus because it is more convenient, while anothcr 14.6% sald they use a bus

because it is faster.

12.8% §

F1g5 12

D \Valk

| BlkelM blke
O Bus

O Rail

] Caeran

<) \V/Tam

P s0.6%

Access M ode to Bus Stops

93.8%

Fig.5.14

F'g 5. 13 Egress M odc from Bus StoPS

o Bike/M bike
'O Bus o
O Rail

m Caerar;

! WlTaxl

Bus Users with a Car -

W Bus Users without a Car|

Car OV_.ﬁerrsh'ip for Bus Users
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11.1%

El Cheaper

Faster

0 More_Convenicni
O All of the Above 7

17.7%

14.6%

Fig.5.16 ~ Reasons for Car Owners Using Bus

54 Buﬂdi'ng'df'rrafﬁc Demand Model

o The lrafﬁc demand model employcd thc tradmonal 4 stcp esnmallon method contamcd in the -

PR ICA STRADA (Systcm for Traffic Demand Analysns) package which consists of the steps of
‘ lrip gcneratlon/attractlon trip dlslrlbutlon modal spllt and traffic assngnment (o calculale the

- l[affl(.‘- demand for the CMR and OCH. The forccast years for this study were 2010 and 2020.
| An outlme of the basxc s(ructure for forccaslmg trafﬁc is shown in Fig. 5.16. Note that this |
process was applied only to the estlmanon of lnps that occurrcd within the CMR. For trips
that begm or end outside of thc CMR calculations were carried out using a simple projection
'method As for through trips, since lhey were msxgmflcant in terms of overall volume they

o werc not taken mto consnderatlon
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- TOTHE CiTY OF coLomBO . - .. el . ORIEN'ML CONSULTANTS CO LTD.



— . FINALREPORT - EXECUTIVE SUMMARY

i . i
| B
i Collect Existing Collect Socioeconomic Collect Existing Data
i : :
{ | Traffic Survey Data Data on Road Conditions Forecast Socioeconomic &
S —p Land -use Data & Determine
l _ ' Road Network for 2010&
! - ' i 2020
Build_Socioeéonomic : Build Zoning  Build _Roéd P
Framework System © Network
,,,,,,,,, "
Execute Traffic Survey ‘ _
" STRADA y Model o o
Construé't"l‘rip S 3 .
Generation Model - - o
an‘structrTrip . SR | | e 4 |
' ¢ e > Input OCH Network lnto
Construct M odal Split s Traffic Demand Model
-Constrﬁcf Trafﬁc ' :
~ Assignment Model _ g : ' -'.AC.ﬁlc-:ul_at'e'D'e_mén_d for
I g Future Road Network
Calibrate Model by Simulating Trip
Making for Currcht Road Network
' l Test ‘Different Scené:i_o_s for
— _ OCH - . .~
- Carry out Validity Check by SR
Comparing Model Flows, Speeds, . l
l ' Select Most Preferred
R —— e Scenano Based on Feasxballty
. Finalize Model for Current Year
Fig.5.16 Process for Forecasting Future Traffic Demand
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5.5 Future Traffic Pemand

By applying the calibrated traffic assignment model above, forecasts for 2010 and 2020 are
. carried out after inputting the future road network for the target years of 2010 and 2020,

'5.5.1 Future Road Network Improvements

To calculate future traflic demand for the OCH itis imperative to consider future road con-
struction and 1mpr0vements Except for the new Kandy Expressway, the new Ratnapura
f Road, and the northward extensron from the alrport (completlon to be 2020) it is assumed that
- all road lmprovcments and constructlon schemes wrll be complelcd by the year 2010

: 1) . Ne\rf Road Const_ruction
The new road constmction considerc_d in t_he rhodel IS as foll_ows:
(l)The Northeast Hrghway to Kandy Thls route would nnprov access to the north (m-.

cludlng Kandy) and east of the country and reduce congestlon on Route Al and A3
< ts temnnus m Colombo would be the northem entrance to the B'rscllne Road f

| (2) lhe Southeast lilghway fo R'ltnapura lhrs route would eonncct the southem part of .

: thc Baseline road with Ratnapura and provrde more access to areas in the outer sub- '
. utbs of CMR to the core of the cnty

(3)The Katunayake Expressway This ahgnment would be a fully conlrolled toll road
" that woutd conncct the Clty of Colombo wilh the city’s 1nternatlonal arrport T he m—
tentron isto provrde rellable tnnely servrce for traVelers gomg to/from the alrport

N . 7.(4) The Baselme Road thensron Thls would extend lhe Baselme Ro1d from lts current
o southcm tenmnus of Klrlllapone stralght to Attldlya in the south (or about 5.5 km)
. whlch would then extend down to Galle Road via an emstmg road

I(S) The Katunayake Padcmya nghway Thrs wonld further 1mprove access to the air-
. port and extends nonh beyond the boundary of the CMR to Pademya in the North
West Provmce ' :

" QUTER CIRCULAR HIGHWAY =~ =~ " PAGES-13 - - : S JICA STUDY TEAM
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2) New Road Improvements

Future road improvements for the CMR focus on improving the capacity of nine existing Ccor-
ridors to improve speeds to around 30- 40 kim/h. The total length of these corridors is 180 km
and they would have as one of their main purposes the dlstrlbutron of mter-regronal traﬂre to
the arca of the Colombo Metropotitan Council and its suburbs. T hese nine corrldors and the
sections to be improved, as well as their length, are indicated in Tab. 5.1 below.

Tab. 5.1 ﬁigtr Mo_bi.lity.(r?orridors

T Name of Corridor A lf,ocation of Sect, e Length of Seet,
s : ik or Improvement Improvement
Route Al - - B Up to Kadawatha iaterchange with| -  i8km =
(Colombo-Kandy Rd) North-South Highway. : SLP P PR
Route A2 : Up to Panadura - 28km
(Colombo-Galle-Hambantota- Wellawaya Rd) T
Route A3 (Pelivagoda-Puttalam Road) Up to Ja-El mterehange wrth Nonh 20 km
: . South Highway, , '

Route A4 Up to - Kottawa mterchange urth . 22km
(Colombo- Ratnapura-\\’ellauaya Balucaloa Rd) North-South Highway. ' R
Route B84 Up to Polgasowita mterehange with 20km -
(Colombo-Horana Rd) North-South Highway. . - cl
Route Al10 Up to Kaduwela mterehange wrth 15 km
{Colombo- Hanuella Rd) North-South Highway ' N
Route AQ : . o Up to Talangama interchange wrth B b km
(Kol]upltlya Sn Jayauardena Pura Rd) Nerth-South Highway. T
Route A8 Up to Ingiria . I 34 km -
(Panadura-Nambapana Ratnapura Rd) C : SR

Baseline Road Improved to dual 3-lane carriageway. 8 km
Total o e 180 km

Source: Based on data from Urban Development Authority, Colonibo Melropoﬁla}r Structural Pilan, Vol. 1. 1993, -
5.5.2 Traffrc Demarrd Forecasts for 2010 & 2020 '
In addition to the future road 1mprovcments and construetron mentloned in the prevrous see- _'

tion, 9 drﬂerent possrble ahgnmcnts for the OCH were examined for possrble mcorporatron "
into the future road network which were decided in consultation with the RDA Here, only -

* the traffic demand forecast for the allgnment that was selected as the most preferred route is .-

~ taken up and exammed for the future years of 2010 and 2020 in companson to the case of no
OCH being built. A comparrson of tlre present srlua‘uon wrth 'md wrthout the exrstence of the
' O(,H is 'rlso ear r1ed out for the purposes of reference L : '

In Tab 5 2 to 5.4, the traﬁrc mdrees of vehlele~krlometers vehlcle hours, average area con-
gcstlon, and average area speed are used to assess the 1mpaet of the OCH on the CMR

J[ CA STUD Y TEA M
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" Tab. 5.2 Com;larimn Traffic Impact with and without the OCH for 1999

Daily Veh-km - | Daily Veh-hss Daily Average Daily Average
For CMR (mil) for CMR (mi!) VCR Speed
Without OCH 5 8.99 0.26 - 047 327
~ With OCH 8.92 0.26 0.41 347
Ratio of : ' '
L - .- 0.99 - 100 0.87 1.06
with/without I e N
'Fab. 5.3 Comparison Traffic Impact with and without the OCH for 2010 -
s Daily Veh-kin 1 l)_aily Veh-hrs Daily Average Daily Average
o - forCMR(mﬂ) CforCMR(mil) | . - VCR Speed '
- Without OCH 1969 0.71 083 217
“withocH | 1957 | Toes o | 03 303
‘ B 0.99 - . 092 . 0.88 109
'with/without Co o :

Tab 5 4 Comparlson Traffic Impact with and mthout the OCH for 2020

Dally Veh km Dally Veh hrs : Datly Averagc _ Dally Avcragc
. | for cMR (i) forCMR(nul) ' VCR ‘ Speed '
Without OCH T TR 120 [ 106 252
WithGCH | 2940 = C 04 092 - 284
Ratio of R T I '
B R T 098 o 0.87 087 1.13
withlwithout | - S : :

c .- TOTHE CITY OF COLOMBO - .

: The conclusrons that can be drawn l‘rom the constructlon of the OCII based on the above ta-
_._bles are as follows:  © . . - e .
- l) The 1mpacl of the OCH bccomes larger as trme passes by In the year 2020 thc
: constmctron of the OCH would result i in datly area speeds being 1.13 tnnes f'lster as
ompared to only 1.06 trmes faster if the OCH was in exrstence today
2010 the constructton of the OCH would result in average arca travel speeds bemg

In the year

1 09 times faster. - _ o S
2) lhe reductron in dlstance travelcd on the I'O‘l(l network with the mtroductron of the
_ OCII is shght Inthe year 2010 it is a small 1% and would reach 2.4% in the year
7 2020 mdrcatmg an incrcase in the number of orbrtal trips.  On the other hand, ve-
hrcle—hours would bc 11% and 13% less in the years 2010 and 2020, respectively,
' as compared to the case of thcre bemg no OCH S
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3) The drffcrence in actual area travel speeds with and wrthout the OCH is 2,7 km/h in
2010 and 3.2 kmfh in 2020. These ate substantial differences in speed for an ur-
- ban area, _ : S T, :
© 4) Area wide congestion with the OCIT would be about 12% less as compared to
without. -

The above elearly mdrcates that the OCH would bea feaslble proposrtlon from the perspecttve
of the nnpaet that it would have on area- wrde traﬂtc As for the traffic demand on the OCH
- itself, estimates by tlns study mdtcate that the OCH would be a hlghly traveled factltty For
cxample, i in thc year 2010 a dally total of about 91 000 vehlcles would use the OCI] whlle in
2020 this total would be about 142,000 vehicles per day The average. traﬂtc f]ow for a sectton
- of road on the OCH would be about 37 000 peus in 2010 and 45,100 pcus in 2020. Given
these traffic volumes, 1t is suggested that the OCH be constructcd mrtrally asa 4-lane facrhty .
The most congested par ts of the OCH would be located in the middle of tlns rtng road and the -
least congested parts at the tarl ends However, the northem tatl end would have "l much
htgher trafﬁc volume (34 500 peus) as eompared to the southem tatl end (19 200 pcus)

In the year 2020 pcus ﬂows mdlcate that the enttre mrddle portron of the OCH is over capac-
ity. Although a 4- lane OCH facrhty is sufﬁcrent to handle the required | trafﬁc flows in the year

_ 72010 1mprovements to the OCIH will be necessary to handle the traffic generated m the year
2020. Except for the southem tall end of the OCII, it is suggested that the OCH be made
into a 6-lane facrhty for the year 2020 Although trafﬁc on the northem taif end and on the
SCCIIOH between A8 and the Southern Hrghway can be handled by ad- lane structure it would |
be better from a network pomt of vww to make these 2 sectrons mto 6- lane structures as well

Th'tt is, because the northem tail end would connect the tmportant CKE wrth the 6- lane por— ',

tion of the OCH, wh1ch mterseets the bllS)’ Kadawata area it wou!d be in the long run strate- L

glcally bctter for the northern tall end to beeome a 6- lane facdtty ‘ In the case of the OCII

pomon between A8 and the Southem Htghway, itis qurte short in length (Iess than 1 km) and - -

Lt would be rather pomtlcss o only rctam this sectton of the OCH stratght'tway as a 4- lane |

_:structure As for the southern tarl end of the OCH 1ts trafﬂc demand of 28 200 peus reqmres .
that it remam as a 4- lane structurc S ' R, ‘
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CHAPTE_R 6 ENGINEERING STUDY AND PROJECT COST ESTIMATION

6.1 Engirreering Sﬁrdy_

611 Geolnin:e-tri"c .Fcatures of 6dté-r Cirr:ular I-liglrway.

 'The geomctrrc desrgn criteria for the Sludy adopted Japancsc standards, takmg mto
consideration AASHTO and RDA hrghway design standards as well. The standards applrcd to
~ the Outer Crrcular Hrghway (OCI i) whrch should be rcvrewcd m the detailed design stage,
: _arc as follows:

® Annotatron and Applrcatron of !he Road Struclurc Ordmancc, I‘ebru‘rry 1983 (Jap'm

~ Road Association, JRO). Pl S
@ Geometric Design Sland'rrd of Hrgh Standard Arterral Exprcssways, Japanese Mmrslry
of Construcllon Septcmber 1989 :

o 6.1.2 Gebmétric_nesign Sra'nda‘rds_ for oﬁter' cifcmar'mghway*

: The geomelrrc dcsrgn slands for lhe mam line of lhc OCH are b'iSC(I on the Japanese road

g slandards for type 1 class 3 roads in J'rpan whrch pOSSEss characteristics needed by the OCH
ito fulfill its funcuonal reqmrcmcnls As for thc OCH mtcrchangc desrgn standard, this is

. lnscd on thc Japanesc Imcrchfmgc class 1 sland'rrd ' S : '

o (1) Gedmt_zlric._S_ta_ndards 3

Road standard JRO) © - - - -~ | Japanese Type 1, class 3 Road

Design speed R R I Road 80km/ h Remarks
Designvalue -~ . .+ -1 Standard Exceptional :
adrus of curve i o m | 400(7%) | 230 (10%) | (YSuperelevation

i lo=7 " |m 140 -7 10 Inter Angle
ll(.)rr'z_om_al : Mm curve lenglh 0-7  |mi do00s | 10 | |
alrgmrrenl Transrlron curvelength .~~~ |m | - 70 : -

(Maximum) _ - . —— :

: Radius of curve which allows | - ;
i omission of tansition curve | 2000 :

St M‘axrmum verhcal gradlcnt | % 4 T

Longitudinal Min verlrcal curve Crest -~ |m 4500 - 3000

alignmen_t w - “.7|8ag o |m 3000 | - 2000

o ' Min. curve length -~ - m |70 IR _
Standard crossfall e T N > - RDA Standard
Max Superelevetion = . - - % | 7 VR EE .
Max Composrtc Gradient - .. 1% | . 105 -

Source the’ Geomemc Desrgn Slandard of High Srandard Arlcrral [prrcssway, Seplcmbel989
Japanese Mrmsrry of Constructlon R o
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(2) Interchange
Ramp standard !ntr:rchange slandard _ ';:ﬂig‘;’:)gass 1 Remarks
Design speed - ooV =40kmfh
Elements Reference value .
Standard | Exceptional
Minimum radius of curvalure m | 50(9%) 40 (10%) | ()Superetevation
Min. parameter of clothoid . - | [ = 35 L O TP
curve 3 R L T
. Radius of curvalure whrch _ .
Horizontat | allows omission oflransrtlon m 140 -
alignment = | ourve SR e
L - Min, parameter al off ramp rose | m 60| SO
Radius of curve at off ramp rose | m 170 - -
Allowable radius of curve of the | . e
inverted superelevalron : S| _
Maxrmum verllcal gradrem 1 % o 6 gg \il,:)f;] fozc 8
Min. radius of | Crest - Im | _ 900 ° 450
e verticalcurve .~ |Sag - [m | 900 .} - 450
;ﬁgﬁl::;ﬂltﬂal Mm vcrlrcalcurve length - = [m | 40 =] 35 L
R Dol e Crest m |- 1600 . - 800
Min. verlicarl curvc_ Sag = |m 1400 | .- 7000
nearthenose | Corve | g g SR
. length : : . S
Max. Superelevetion Lo %) 9 SECTES | | RO A
Max, Composite Gradient - e e G | 1100 S

*1. Source: The sellmg of the maximum verllcal gmdrem for ramps (mcludmg lhc loop pomon) musl

_ bc lesslhan thc rmxrmum composrte gradrent _ L - sl

*2 Sourcc Gcomelnc Dcsrgn Siandard of Hrgh St‘rndard Artenal Fxpressway, Seplember 1989
Japancsc Mmrslry of conslructron i ' : : R
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6.1.3 Design Spced

Route name Road standard applied Design speed

Outer Circular Highway | Class 1, type3 for Japanese roads 80 km/h
| OCH Interchange Class 1 Japanese interchange 40 km/ h

*Annotauons and Application of the Road Structure Ordinance, I‘ebruar; 1983
(JRO)Geometric Design Standard of High Standard Artenal Exprcssways, Japancsc
Mamsiry of Conslruction Scptcmber 1989

6.1.4  Cross Section Elements
: (1)'OC_H Crdsé Section E[ement_s 7

K Carriage\':.ray
‘¢ Center Median = .-
.  Shoulder (mcludc Stopping Lane) _
e }*romagc Road (for pedestrian & bxcyclc use also)
* . Green Area

_ '1hc 'c'fos_s sc_:ct'ion clements for the OC_H shoyﬁm in Fig.6.1 apply to the scenario that will have
four lanes temporarily and six lanes when completed. .

' QUTER CIRCULAR HIGHWAY .~ PAGE63 . - . JICA STUDY TEAM

o " TO THE CITY OF COLOMBO - .~ . DR T ORIEN[AL CONSUI TANTS CO, Ltd.



e e FINAL REPORT - EXECUTIVE SUMMARY

(OPERATION WITH 4 TRAFFIC LANES) -

TYPE-4L
£
_ 31500 LI |
75013000, - 7000 1250, 9000 4 7507000 .3000 1750
1350, | 3500 , 3500 550.3750 3750 ,500] 3500 , 3500 1 22
Y £l 7501 750 7 L R Y I
Y ' i { LI TR
P i VT T P ‘ S

(OPERMTON YATH 6 TRAFFIC LANES)

TYPE-6L o
: — 31 200 S R
750l 3000, - 10500 e 4500 10 500 430007 o
p 250, | 3500 ., 3500 , 3500 | 3000, | 3500 , 3500, 3500 1 22 '
L5 L B k] 50 R . R T
B
1 -
- H & :
o a :
\ .
Fig.6.1  Standard Cross Section’ -
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The OCH frontagé rond is provided in order 1o play the following two major functional roles.

L I‘o provide access aloug the OCH route fmm the proposed mterchanges to the
: res:denttal commercml industrial, and p!mmed devel'apment areas (such as a free-

trade zone or other growtl center).
® D prowde access to resulenfs whose previous travel route or pmperly has been

' 'severea' by lhe OCH. ]

Any vehicle can use the fr011tagc road instead of the main carriageway, ivhich restricts 3-
_ _whcelers and motorcycles under 250cc from entering. Fronlagc roads will be built on cither
~side to cnhance access. Howevcr the lenglh shall be minimized via the use of cxlsllng roads
N whenevcr p0531blc in ordcr to reduce costs The dc&gn standard for the fi rontagc road is shown

in Fl_g 6.2.

5500

4000 -

O ool

|0

" Fig. 62 Cross Sectii_onof_.Fl_‘bzntnge Road

615 !;Ial_'t_'hno'l;k S

. Thc sidpe ralio for 'a'cut' and embankment aré as follows.

Slandard embankment slopc ratio : m

L Standard for Cut slope rano S

616 f‘a?ei_nent e ": L

| Desngn CBR 6% (Subgradc)
i Demgn Method AASHiO
Dcsngn Pcrlod 10 years _tj’_ R L
Hcavy Vchlclc Trafflc % of hcavy vehlcle trafflc-
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Pavement: Asphalt concrete pavement or concrele pavement

" The thickness of the lcft shoulder was rcduced by 4 cm by eliminating the surface course in
view of saving construction cost.

ragllmm 'L{" ) CARRLAGEWAY 7000 o L1250 4 7 !
” . ."‘ L Lt
~‘ 150 R : Ao hps
1501l o R L : I J
iF 1 Lot Lo ém ; . L g
24 7 FT 21
2L ya o - xEr——
: BINDER 60 :

Fig.'6.3_ Pav-crncnt;srtructur"e' '
6.1.’_7 Alignment Setting

) Iiorizorlial Alignlircrrt

<Basic conccpl> S :

+ The alignment nust takc into account ihc connccllon wrlh thc CKE S

* ‘The alignment must take mto account the conncclron with Ihc Soulhcm Transport
Corridor. : : : : R

+ The alrgnmcnl must takc mto account lhe lypc of mlcrsccllon and the connechon wrlh
each arterial road. (Intersccting roads: Colombo - Katunayke Expressway, Rt. A3, Rt. Al,
Rt. B214, Rt. All, Rt. Ad, Rt. B84, Rt. AS, Southern Transport Corridor, Rt. A2) . -

*+  Duc carc must be faken to minimize the effects on stmclurcs and houscs along thc roulc

by having the OCH pass through non-inhabited arcas.

* The alignment must be such that the amount of cut is mcrcascd to compensatc for
pr01cctcd shor[agc of fill for cmb'rnkmenl work L c o

(2) Vertical Alignment

<Basic conccpt> Co ' : : c

*  As the amount of cuumg is Small and borrowed materral w1ll havc to bc uscd a Iow (2 3
* m) embankment should be employed. : :

*  Considering past flooding levels, cmbankmcnt hclght ncar rrvers is lo bc lncrcascd by 1 m
‘above the existing height. *~ * - e :

¢ The clearance for mlcrscclmg artcml roads and rallways is 525 m and SSOm,

rcspectrvely L e
* The clearance for mtcrsectlons with agrrcultural and commumty roads 154 5 m PR
* The minimum OCH gradlcnt 1803% T - St

OUTER CIRCULARHIGHBAY - PAGE6:6 - e JICASTUDYIMM b
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6.1.8 Structure Design
‘The following structures shall be proposed in order to construct the OCH.

(a) Bridges for crossing rivers
(b) Viaducls for crossing existing major roads
() Viaducts for crossing existing minor roads
. (d) Viaducts for crossing ra;lways o
- (c) Overpasses for crossing over the OCH
() Culverts for crossing under the ocH

(1) Bridge Design Stahdard

" The RDA drcw up a Bndge Desxgn Manual in 1997 I‘he' purposé of thié'Mémlnl is
3 _ essenhally to introduce basic bridge design concepls and to prcsent techmcal guldclmcs for
the bndge dcs;gn of highway bndgcs :

: The desngn of bridges and other rclated slruclures 1n Sn Lanka 1s mamly carned out in
accordance with the British Standard (BS) 5400. In this Study BS 5400 is basically a(lopted .
_whlle rcfcmng to Japanesc and US standards as wcl! -

¥ Bt‘isic DeSiglj .(.,‘o'nd‘i'tio-ns' N

"1 Crosssection of Bidges

Thc sﬁbslruclufc of cross sccllons for OCH bndges arc desxgncd in lhlS Study 50 as 10 be
able to accommodatc to 6 lancs in !hc future.

o 2) Load

 The followmg léads (whlch are descﬁbed in BSS400 part 2) arc consndered in lhc demgn

| “of bndges in accordancc with the RDA Bndge Dcmgn Manual (RDA1997).

g 'a) Dcad Loads
- b) Earth Prcssure _ o
- "_':c) LwcLoads R
- d) Brakmg&Tracllon of Vchlclcs '
..__'c) Water Current. RERE
f) Floalmg chns&lmpact '. i}

f__'.i'ourERCIRCULARmemr © . PAGE67 i T UICASTUDY TEAM
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g) Wind
h) Temperature
i) Shrinkage

CljoSsing Condition

Crossmgs at rivers (i.e., bridges roads) and railways (i.c , vnaducts) are consndered in thc
desngn of the OCH for this study and are descnbcd bclow

@ River Crossing
o For dcaigning bridgos, thc_ fo]lowing design items are requifcd:

& a) Wldlh and cross section of rlver T
- b) nghest waler level -

L c) Maxlmum vclocny of river current and maxlmnm volume of ﬂood dlscharge -
3 d) Locauon or p]an for shore prolechon L L

: Thosc data h'we been oblamed from flcld surveys, cx13l1ng data, and hcarmgs on resndcnls
lwmg near rivers,

'However m Sn ]_anka it is only rcqmrcd that lhc abulmcnt and pler bearmg lcvel have a -
~1.0m clearancc abovc thc hlghest ﬂood levul

1.0 Hwi - ) 10 :l ;

Fig§6.4 Clearance between Béaﬁng Le\':ela'nd HWL. (SLS) FE |

1}[ q

®Roa—d'C1_*osaing
" For designing viaducts for ér'ossiog. highw:ay's; the foiloafing desigli iléfoa=at_é r-c.qoijre:d. :

a) Mlmmum vcmcal clearance: 5 25 m (Brldge Dcsngn Manual)
b) Road wulth Exnstmg road width or plannmg wndlh :

QUTER CIRCULAR HIGHWAY © - PAGEG-8 - o JICA STUD}’TEAM
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" Quter Cirﬁblare Highway

r... . .n;.;.* I

' Fi'g. 6.5 Verﬁcé! Road Clearance
@ Railw_ay C'ros'_sirilg S
Therc arc two locailons whcrc the OCII for ihls Sludy Crosses a rallway the Colombo -

_ Kandy Line with a tnplc -track at }{orapc near Halanduruwa marsh and thc Colombo -
- '“AVlssawclla me wuh a smgle lrack at Malapalla near Rt. A4 o o

" For dcsngnmg v1aduct crossmgs ovor a rallway, lhe followmg ltems arc requnrcd
"a) Mlmmum vcrtlcai clcarancc 18' 50 m :
' b) Slruclure gaugc B

. | Fig.'.6.t_5 Crossing over Railway

(3.))Bridgé and Yiadutt_ Pléﬁllillg L o
= 1)'_Kélani River izﬁdgé

: Thc nvcr w1d{h at thc crossover pomt for the Kclam chr is about 120 m and the -
' Blyagama Road (B214) is about 60 m frOm the nghl river bank, It may be possﬂ)lc to h‘lVG
" a three- -span bndge Cross both Rt B214 and the nver Spans will bc 25111 in lcngth and
~+ consist of connectcd glrders usmg pre-tensnomng I’SC beams to reah?c a_continuous
"iitstructure w:thoul cxpanston ]omls at cach suppart excludmg abutmems m ordcr lo ensurc :

. OUTERCIRCULARHIGHWAY PAGEcs-sr I * JHICA STUDY TEAM
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improved driviug comfort.

As for the bridge foundation open caissons will be used for river sections. For the
' abutment and plcr on the right bank $1.0 m cast-in- piace concrctc pllCS wﬂl be uscd

Summary of Kelani Rlver Brldge. _
- Superstructure; Bridge length 150 m (nver scctlon)
~ Span 25 m, six-span PSC continuous girder .
Substructure: Abutment: Reversed T type wnth ¢10 m cast -in- place concrete plles 3
foundation ;i '
Plcr Llhpllcal column pler w1th open caisson foundatlon

2) Bolgoda River Crossing .~ |

T hc'pile bent ‘ly‘pe (61 0 m cast i-n place ccncrete ptlee with steel ca'sling'[irovided at the tc'p

of a pile), which is superior in workablhty and cosl- effeellveness, will be used. As fora -

supcrstructurc appropnate for such a substructure, connected pre-tensmnmg glrdcrs wnll be.
- used. Span length is 17m x 6 spans and bndge length 102 m, with the road mtersectmg
" diagonally with the river. The abutment foundatlon w1ll be ;z!l 0 m cast m place concrete
piles for rwer sections, : S ' '

Summary of Bclgoda River Bridge: o
‘Superstructure: Bridge length 102 m (siver section), o
_ Span 17 m, six-span PSC continuous glrder ' . _
Substructure Abulment: Reversed T type wnth 91 0 m cast-m place concrete pllc
foundatlon Lo oo .
Plcr Pile Bent Pier wnth ¢1 0 m cast m place concrete plle foundatlon 3

3) Viaducts for Crossing Existing Ra_ilway's and_ _Major Roads T
@ Railway Crossing 7
h Vnduct length was determmed on the condmon that the excavatlon hne of the substructure_ |
would not enter the inside of the rallway ballast line. For foundation piles, 1.0 m cast-in-
- place concrete piles w1]l be used to prevent adverse effccts from v1bral;0n durmg work on
the railway, ' ‘ '
: @ V]aducts t‘oi"Majo_':f' Read C'ros:si‘ugs:'_aud_1uterchaug'ec:‘_ =

The type of supcrstructure for vmducts at major road crossmgs or mtcrchanges 1s elther a

pre-tcnsnoncd or post tensmned type, dcpendmg on VIaduct ]ength On the basns of bormg

OUTER CIRCULAR HIGHWAY - - PAGEG6-10 - R JICA STUDYTEAM
- TOTHE CITY OF COLOMBO _ L oRlENTAL CONSULTHNTSCO, Ltd



FINAL REPORT ~ EXECUTIVE SUMMARY

data containcd‘. in the gc'ological survey teport, pile foundations will be used for all
viaducts except for the crossing at Rt. Al. ;

@ Overl}ass

' Overpasses are planned to provide access to rcsments whose prevnous travel routes or
property have been severed by the OCH. - After lakmg into account a 4.5 m median for 6-
lane operation in the future, piers will be constructed in the middle of the mcdlan The
superstructure will consist of post- -tensioned T-type girders. However, the bridge span
should be dclcrmmed taking into account local conditions. As for the Subslruclurc,
abulments will be an inverted T type and piers a T type. Since the height of most
abutmenls will be as high as 10 - 12 m, ¢1.0 m cast-in- placc concrete piles will be used

- for the foundation as is the case for the major OCH bridges. This type of foundation w1ll
also be applled to picrs.

| .6.1.9 J unction' and Interchan"g;é Planning
0 Iliterchange anﬁguration
The basic OCH in-tcrch'mg:c configuratiori is planned to be a diamond type. Since the OCH
' on!off ramps “would infersect with a local road at-grade for this type of configuration, the

appropnatencss of lhlS des:gn is flmlmed by comparmg trafflc capacny w1th forecaslcd irafﬁc

o volumes

. Diar'mon'd Type In!erch'angé
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Based on the results of the comparison described above, the following types of junctions and
interchanges where the OCH will cross a major arterial are to be employed.

(1) CKE - :  Double trumpet type JCT

(2) A3 ~+ Halftrompet
3) A1t Dlamondtype IC

@ BAth‘lR_'oa-d : Half dlamond lypc IC

(5) Al10Road : Half diamond type IC

(6) Ad4Road .. : Basic: Half clover ype IC -

i Altematwe Double trumpet type IC
(7 B8_4'Ro'ad‘ 1 Diamond type IC |

(8) A8 Road - : Dlamond type IC

(9) st¢ YlypeJCT ,

(10) A2 Road : Composuc dlamond (bevel Crossmg)

62 ConStruction Plan
621 Staged Constructlon Plan
_(1) Staged Constructlon o

_ The construcuon of the OCH in lhts Sludy is planned to be 1mplcmcnted in two stagcs m order
Cto opumuc traffic demand and mveslment

- _ Initial Stage : - Conslruction of a four—lanc dua] camageway h:ghway for the enhrc -
o | | lcngth ofthe OCH. | _ |
- Final Stage - : Wldenmg from four to 31x lancs for sectlons requmng greater capacuty

to deal wnlh increases in trafflc demand
(2) Framewbrk for Cohstru¢tidn Ex'e(;utibn'

The framcwork for conslrucuon, WhICh consrsls of a construcllon exccuhon stratcgy, has four_ o
parts and is as shcwn below. : ' :

" OUTER CIRCULAR HIGHWAY PAGEG12:: . .7 JICA SIUDYTMM B
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Part No. Part : | Cons}ruction Phase
1 Bandaragama Kottawa Initial Stage— FinalStage
2 Kottawa - Kadawata ' ' ditio
3 Kadawata - CKE (Kelawarapluya) ditto
4 Bandaragama - Panadura Final Stage(Four lane)

" 622 Construction Meihod IR
(1) Farthworks

Tab. 61 shows the outhne for OCH earihworks as wcll as the sources for cmbankment
matenals for construcuon - :

Tab 6 1 Outlme for OCH Earthwork

Pari

No.| o Locat;on - o KR j o Oullme ofEarthworks o
1 Bandaragama T Thc proposcd highWay runs through paddy and lowl'md
| - Ad(Kottawa) - area. Low embankment less than 2 melers in hcnght are
' P mostly anticipated. Borrow pits shall be situated in the
neighboring - hills around  Kottawa for suppling
cmbankment materials. Countermeasures for scouring by
the Bologoda River shall be con51dcrcd durmg/'iftcr

- . : embankment construction. :

2 |Ad(Kottawa) . | The topography is a combination of mllmg and f]at land in

~ A110(Kadawata) [ this section. Where the flat terrain consists of paddy
: ' fields, a low embankment less than 2 meters in height will
be constructed. - Materials for embankment will be
obtained from the borrow situated in the neighboring hills
s . | of Biyagama and from the Kelani River (river sand).
3 | Ali0(Kadawata) - - | The proposed highway runs through rolling and flat lerrain
. | - CKE(Kelawarapitiya) | in this section. Approximately. 2 kms of the. proposed
' © . - | highway will be located in a marsh area lying south of the
Matara navy camp. - A detailed soil investigation shall be
carried out to rcsearch the peat iayer to determine
embankment settlement, ‘which has a - direct impact on
construction costs. “Also, lhc IC for CKE is constructed
near a swampy area a soil 1nvesugat10n shall be carried oul
there to clarify soft soil areas as well. - Embankment
materials will be obtained from a borrow pil nclghbormg
N - 1 hills, of either Nugcgoda, or Biyagama, |
4 | Bandaragama . { The proposed highway runs above the northern side of the
| —A2(Panadura) . |Bolgoda River.- Materials to be obtained from the
S o nclghbormg hills of Bandaragama, Bolgoda and cx1slmg
nvcrs (sandy gravel) for roadWay lmprovement

. GUTER CIRCULAR HIGHWAY PGEGTT — “JICASTUDY TEAM
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(2) Paving Work

Flcxnble pavemenl such as asphalt / concrete, was selccted for OCH earlhworks sections and
for structural sections such as bndgcs overpasses and culvcrts o

(3) Bridge and Viadﬁct Constmctibn .

Continuous PC girder bridges are to be built for the wo major iive'f crossings at lhé Ke'lani |

and Bolgoda, rivers. Abutments and piers are assumed lo usc plle foundatlons to ensurc . -

bearing capacity, Mmor bridges are assumed to use slab/PC glrdcr brldgcs

@ ,Coh_sl_ljuction of Kelani Rive_r Bridge - -

_Cons_truéfioﬁ of the Kelani Rivér Br.idgc"\;'i-ll réquifc trllw' followmgconstruchon meihods
. 1 Aﬁ o.pen calséon wnll be requlred for s#bstructuré coAnsllru-cho.n . |

. Casl-i -in-place concrete pllmg will be cxecmcd by a rcversc cm:uiauon drnll method

* PSC- girders will be ercctcd by means of conventlonal cranc ercctlon method or'_
o ercchon glrder mcthnd o o R ' e

' .(a) Lrectlon wnlhacrane equnpped bargc e
- (b) ' Brection with alruck crane

- (c) Frcctlon via temporar)’ garders '

@ Coﬁstructidn bf Bblgdda_ Rivér Biﬁidge _ o

Thc mcrlts and dcmenls of brldge construcuon mcthods are ihe same as for ihe Kelam .

nvcr Bndge excepl that Method (b) must be set at the cenlral portlon of the abulment and -

plcr (medlan smp of the superslruclurc)
® Ovcrpass_ and_ Interchange Structu_res B

_ Work w1|l ‘ot lake place over thc watcr Tfhﬁfcfore, supefslru'ctu._re'w_ill hdrmaliy &b,é g
a crcctcdwnhaconvcnllonalcrane B O S T B

OUTER CIRCULAR HIGHBAY C o PAGEGM4 ¢ e " JicA STUDYTEAM f.

TO THE CITY OF COLOMBO ~ > - =7 o h ORIENLAL CONSUL’MNTS Co, L.



FINAL REPORT - EXECUTIVE SUMMARY

@ Railway Clossmg

_ The conslructlon of railway crossings shall be carefully cxeculed to avoid interfering with
railway operation. - Surveying shall be carried out to determine existing obstacles such as
power lincs, traffic lights and telecommunications. Then, methods to protect these
facilitics durmg construction will be examined.  Sufficient dlscussmns shall be held with

| lhe client on the construeuon procedures as well.

® Box-euieerfs

Confmmng lhe bearmg capacny of lhe foundation is exiremely important, since a box-
" culvert normal_ly applies a spread foundation. Therefore, a foundation test shall be
' carried outbefore excavation. ' -

: (4) Cross Dramagel Slde dltchl Kerb

The size and number of pipe culvcns have becn eslabllshed based on hydrology calculations.
- The side ditches, pipe culverts under the center median and kerb are considered in the

o carrlageway demgn shown in the typical cross ‘section. These quanlmes are mcluded in lhe

: earthworks
| (5) Cross f_'m_d Side Road Treaiment_ '

_ It is necessary to consnder how local roads, which shall either be termmated or connecled (o
B lhe OCH frontage road, will be dealt with in relation to the new hlghway profile.

| (6) Other aecessories

Streethghls lrafflc 51gns, road markmgs, trafﬁc comrol unils, lrafflc SIgnals and other lrafflc

o control facnlmes wdl bc employed for the OCH

| : 6.2.3 Land Acquisition and Resettleme_nts
. _' ;_ (1) Establlshment of nght of-Way
: The nght of-way shall be defmed as an area necessary to accommodatc all the necessqry road .-

_'_"Vslruclures and fac;lmes for OCII whlch has been set out in accordance with the following
terms: " i ' : '
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a) The RDA shall reserve the right of way for the operation. of the OCH
b) Land, such as temporary construction yards, reqmred outside of the desrgnated right
~of way shall be provrded under the contractor s oblrgatron o

The right-of—way f_or t_he OCH is given in Fig. 6.7. and Will includc the installation of utilities
for electricity and water for highway use in the road shoutders, Ulilities for the purposes witl
not be installed wrlhm lhc right of way. The dotted lmes shown in the flgurc dlslmgmsh the
followmg catcgorrcs ' R '

"+ Road boundary: A boundary for defining operation, and which is norﬁially categorized as
the right-of-way. : The border of lhe road boundary for lhe OCH at thc edge of the slope
. drainage. -

* Building line: This is the archrteclural gauge for bmldmgs Any bmidmg wrll not be
- allowed to be conslructcd beyond this line. , g s '
+ Control line: This line defines an arca for use by tcmporary conslrucllon yards 'I'hc yard
should be 10 to 15 mctcrs from the road boundary in ordcr to accommodatc temporary _
- rtoad and dramage facilities. o :

R i 1 ' RIGHT-OF-WAY : o i ) i
! o . T S 1 ! _. v
| I I ROAD MARGIN i . - ROAD WAY s i ROAD MARGIX | ) I I
: "I R ¥— - A P .
I . I ’ I ' :SHUULDEI e T T sHouLpER | : I - | Lo l i
[ reer s H ' CARRINGEWAY ' H i ' o
il A
[ 1 : a : . I T : Lo s R I B
’ 3 | - 1 1 ) B RN - :
R P . |
! ¥ 1 1 g 1 H P Lol T B :
w w13 A R R I owl el
_ Iz 5 a i N R coa : .
15 .15 2 R _ H b gl . & zZ _
g g 1D 51 oS! a0
g & |8 s — e o8 B og
.E i3 19 FORMATION WIDTH -~ SRR - - |- 'E, -
Toutm K N - S
Iu Iu:aES & S o _ . f‘l ml usl
h I ' st .; .k Ty _' H " c ot
I [ R | 1

Flg 0. 7 RJght of~Way R Burldmg Lme Control Line
(2) Utlllty Rclocat:on |
Ulllmes requrrmg relooatlon havc bcen 1dcnl1fled by the Study Team via on- -site mspectlon

* There are high- -tension towers and local clcclncrty distribution facrhues water supply and
lelecommumcatrons facrlmcs ctc The number of high- fension towers requmng relocatron
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has been worked out during the preliminary design and the relocation cosl estimated by
Ceylon Electricity Board. '

j: 6..2.4 Consfrﬁction .Time.Schcdulé
| .(ll)l.Condi-t_ions fm;' Sc.hecjisuling. _
' ) -Criticatl Consirnétion Pé'rion
| Thc aim is t0 opcnllhc nntlrn OCH to nubllc by 2010. The cnllslruntlon penod of cach parl
will be a maxnmum of 2.5 'years, and work o upgradc operation will be completed by
2020 ' ' -

j_@ Weather Condmons |

Accordmg to ramfall data lhe number of work days for earlhworks and the construction of
pavement are esllmalecl as shown in ’I‘able 6 2. ; '

Tab 6 2 Constructlon Workmg Cycle tlme(i)ry Seasoan'uny Season)

. Dry Season . Ramy Scason
e ~ Juk.- Sep. - Apr.- Jun, L
: __I}em - Dec.- Mar - Oct.-Nov. A_nnu‘al .

e SR (8 months) - (4 months) L
. INumber of rainy days | 10.1 days/monlh 14 0 dayslmonlh 145days

Wor.kmg efficiency on 65% - . 35% :  sa5%

a rainy day - : -

Number of holidays 5.0 days/month 4 3 days/monlh 60 days

:;?ber ) ‘_)f 3 “"’"“'_‘3 21 Sdays/month _ - 16.6 days/monﬂ_l ‘ - 229 days
gy Worklng efflclcncy ‘ - T2% - 55% 63%

:i (2) Constructlon Schedule RRRTE

A conslructlon schedulc has bcen preparcd for each OCH sccuon for lhe initial and fmal

' . fconslructlon stagcs of the OCH. The detalled dcsngn for a four lane OCH will begm in early
-.2002 for a 1.5 year pennd and construcllon will be executcd in 2.0 - 2. S years from the

""" OUTER CIRCULAR HIGHWAY

- _'?bcgmnmg or mlddlc of 2003, Wldemng {o a six- lane structure is dependcnt on trafﬁc dcmand
"' and the pol:cy for optlmmng mveslmcnt by the governmcnt o
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Item ~ Monh _ .
0 510 15 20 25 30
— 1 [ 1 1 | X 1 ) 4

I‘lg 6.8 Construction Time Schedule for Initia} Stage

Part l(Balldaragama;Kolla\va: 16.32km)

Initial (Fqur Lanc) Stage

IC Construction{B84, AB)

Part 2(Kottawa-Kadawata: 19.9k_m)

Pieparatory Work e

Earthwork

Bridge Construction

‘Ditch and Culvert Work _“* C AL
Pavement Consiraclion : h B
Miscellaneous TN R T *—

 Initial (Four Lai{e) Stage

Preparatory Work

Earthwork

Bridge Construction

Ditch and Cutverl Work

Pavement Consituction

Miscellaneous

L lCConslrucuon(A4,Al B214,A110)

Pari B(Kadawata CKE(Kelawarapmya) 8. 13km)

B Iniﬁa_l_- (Four I_;'mc) $laée

Preparatory Work - -

Earthwork

Bridge Construétion -

Ditch and Culvert Work

Pavement Conslruction

Miscellaneous

IC Cons{mcuon(CKE A3)

iq

Parl 4(Bandaragama Panadura 6. 82km)

' Completely (Four Lanc) Stage

Preparatory Work

Earthwork *
Bridge Construction #
Ditch and Culverl Work ———

Pavement Conslruclion

Miscellaneous - - -

IC Construction(STC, A2)
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FINAL REPGRT-EXECUTIVE SUMMARY
Fig.6.9 Construction Time Schedule for Final Stage

Item _ Month
0 5 10 15 20 25 30
Part 1(Ban'daraga'ma-Koltawat16.32km) Upgrading (Six Lane) Stage
Pieparatory Work .~ | =
Earthwork - ot Nt Sl '

Pavement Construction h_
Miscellancous ' : H
Bridge Widening . _*—*

Part 2(Kolla\{'}1-Kada\Véia:19..9km) o o Upgrad.in:g (.Six..La_ne) Slage
Preparatoty Work  — :
. {Earthwork . - mosoasEaam—— |
* {Pavemeént Construction *#

* {Miscellaneous : _ : : #
Bridge Widening e ——————

Part 3(Kadawata-CKE(Kelawarapitiya):8.13km) -~ - . Upgrading (Six Lane) Stage
Preparatory Work -
" |Badhwork E—— '
* JPavement Construciion - ’ h
o Miscellancous =7~ - H =
" |Bridge Widening - - *Hl
Part 4(Bahd-a'rag:irﬁ)1gl-'Panaduta:6._8_2km) o .. .. . .. .. . o Nowidening
. No U.pgr'ading“
OUIER CIRCULARHIGHWAY ~ ~ ~  °  PAGE619 S L JICA STUDY TEAM
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- 6.3 Projeét Cost Estimation
63.1 Genc’ral

' Prolcct cosl was eslimated applymg lhe results of the prchmmary engmecrmg design, Prolcct
cost m this chapter conslsls of the followmg items: '

e Bmie;LC_Qsi _
: . Construcllon o . o e :

. Engineering Services (Delalled Dcsngn/ Tender asswl/ Supcmsnon Scmccs)
e Land Acqulsmon and Rcsctllemenl :

e ngrangn_and_Mamtgnancmsi
' _ ¢ Ulility: Eleclncnty, Water Supply
B Ovcrlay R

The basic premises in'éstimaling project coét are as follows: |

' 1) All conslrucnon work wnll brc cxecuted by pnvate contractor(s) ‘ :
2) The unit cost of each cost componenl was delcrmmed based on the economic condmons
_ prevailing in 1999 (Rs L. 0= 1.6 Yen). ' ' S .
3) Engincering Serwccs consnst of detalled cngmeermg chJgn and construchon supervnszon
"~ and have been estimated at 8% of construction cost. Tendermg assistance will be
reqlured at the llme of tendcr and it is csumated lhat this wnll be equwalenl to 2% of S
- conslruction cost. S ST :
4) Land acquisition and rcseltlcment cosl were workcd out in lhc EIA on the basns of market
prices estimated by a land assessor. - : : : _
5) Physical contingency is estimated to be 10% for the total of construction cost, land .
acquisition and rcsclllcmcnt cost, engmcermg services cost (mcludlng supen/lsory
services). :
6) Currency - ' _ R
 Exchange Rate: RS 1= 1.6 YEN (December 1999)
7) Taxatlon ' BT
(a) Civil Works: L T IR
Gt s

- - Defense levy on impdrls S 6.00%
- Tax on civil works (GST/ CDh/DL) - 18.90%
(b) Consultmg Serwces GSI‘Oniy e " 12.50%
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FINAL REPORT — EXECUTIVE SUMMARY

6.3.2 Unit Costs of Construction Works _ :

The unit costs of construction for chief work items are csumated bascd on labor cosls,
material costs, equipment costs, overhead, and profit. The cstimated uvait cost is compared
with current bid prices and adjusted as required to obtain the most realistic prices. Overhead
and profit arc estimated as 10% of the sum for road works and 15% of the sum for structural
work. ' ' '

' 6.3.3'E-stimated Constrilctioﬁ Costj .

"A summary of the estamalcd constructlon and cngmccrmg costs for each part of the OCH and
: for cach conslrucnon stage are shown in Tab 0. 3 and Tab.6. 4. '

Tab.6.3 Summary of‘ Estlmated Constructlon Cost (mcludmg contmgency)
' in 1999 Prices (mllhon Rs ) ‘

Initial (4 lanes) e - Final (6 lanes)

Lo : Parlt Consmicl;on T_ax&l_)uiy Total Construction | . Tl'i:li | . Total
. Portionof < | - 3 ol deor D tians | s rsie
Southem Hwy - 1. 3 814 2 : 1 054 0 486821 4,060.1 1,121.5] 5,181.6
Prolecl L R I ¢ e
e P2 . 4, 1982 ~ 1, 161 2 5,3594 S 44814 - 1,239.1 | 5,720.5
L OCH - 3| 26741 - 7222) 33963| - 28133 7603 | 3,573.6
Project - 4+ . 1,707.1 462.2 2,169.3 " 1,707.1 462.2 | 2,169.3
R Tolal - 857941 .- 23456 109250] - 90018 24616 | 11,4634

* 4 lanes for final stage

| . ' Tab 6 4 Summary of Estlmated EIS Cost (mcludmg contmgency)
' : in 1999 Prices (ml“lOIl Rs.) '

'?arl- Imua] (4 lanes) - . o Fmal (6 lanes)
L : ~ES Tax&Duly Total B/S Tax&Duty Total
“ Portionof | | . i T B :
SouthemHwy |- 1| 381.4 792 4606| 4060 - 843| 4903
bt - || L e |
Pl 2 | 4198 - 8737 5071 - 4481 - 931 541.1
- OCH 3| 2074 540 3214| - 2813) - 56.8]| 3381
© Project - 4+ - 170.7 34,6 2053 R YONI 34.6f 2053
oo | Total | 8579 1759 1,033.8 900.1 ] - 184.5] 1,084.6
[ oA T * ° 4 lanes for final stage
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6.34 Land Acquisition and Rescttlement Cost

6.3.5 Estimated iject Cpst

234.4

(1) Estimated Project Cost in the Initial and Final hiiprt‘)vemeﬁt Stages

: Tab 6.5 Summary of Estimated Land Acquismon and Resettlement Costs (m]“l[)]l Rs )
Part 1 ocH Pro;cct 5 :
Description (Southe_m SN SR . :
: Highway) Part 2 Parl 3 _ Part 4 Total
Project R N S
(1)Demolition 244.7 299.7 121.9 102.3 523.9
(2)Land Acquisition 218.2 267.2 - 108.7 91.2 467.1
(3)Resetilement 54.1 66.2 - 26.9 - 22,6 115.7
(4)Rcmoval of High lensmn tower 55.0 183 18.3 - 18.3 55.0
Total 5720 6514 27581

1,161.6

The summary of the project cost in 1999 prices is 'shot'vn in 'Tab. 6.6 togéthef with the forcigli
and local currency portions. Pro_lcct cosl is cxpressed in terms of financial cost and is dmdcd
into the mvcstment cost in the mmal and final stages for cach part of the OCH prOJect

. 'l‘ab 6 6 Summary of iject Cost ol Fomgn and Local Currency in 1999 Pnces (milhon Rs )

_' (2) Oper_ati_on and Maintehauce Cd_st : L

Part Stage Forelgn Local Total
Southern Highway | 1 |nial Stage | _2,969.4 ___2_,_953_1;1___5,.9_@@-_8_
: Final Stage 3,156.6 3,087.3 6,243.9
o - |Initial Stage | _3,277.6] . 3,240.4] - 6,518.0
Final Stage 3,495.0{  3,4183| " 6,913.3
beoject Cost 5 |Initial Stage | 19323 2061.2] 39935
, Final Stage 2,037.6 2,150.0 4,187.6
4 [|InitialStage | - 1,2443[ 1,364.7] 2,609.0
. | Final Stage 1,244.3 1,364.7|  2,609.0
Total Initial Stage | - 6,454.2] - _63!_5_6_6_"} i !::7‘-1_2.(2.5_
Final Stage 0,776.9 6,933.0 | 13,7099

’Iab 67 is a summary of lhe operahon and mamtcnance cost for each OCH sectlon

Additional investment costs c0n31st of the operallonal cost of utlhtles such as clcctncnty, water _' L
and the cost of pavement ovcrlay, whlch is to take placc cvery 10 years after the complehon of

COHS[IUCIIOD
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Tab.6.7 Summary of Operation and Maintenance Cost (2005~2039) (million Rs.)

Southern
Highway OCH Project
Project '
Partl Parl2 Part3 Partd ‘Total
Length (km) 16.32 1999 8.13 0.832 34.94
Cosl 1,190.0 1,440.0 5700 | 3780 2,388.0
- OQUTER CIRCULAR HIGHWAY .- PAGE _6-23_ : s - HCA STUDY TEAM
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