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Real-Time Traftic Inf'ormation Availahle on Internet

The California Department of Transportation (Callrans) District 7 and Maxwell Laboratories is
currently providing, as a frec public service, regional traffic information for Los Angeles area
freeways via the Internet world wide computer network. This service is available to any computer
user with an internet connection. Normally this either takes the form of connection provided by
an employer or educational institution, or by a dial-up connection purchased by an individual from
a local Intemet “Point of Presence” provider. Texl-based teaffic displays are available to ARy user
who can make a “telnet”-protocol connection from their terminal or computer. To access the
graphics displays. maps and photographs, the user runs a World Wide Web client on hisfher Internet-
connected computer. These browsers (MAC, PC and UNIX) are available both at no cost from
software repositories on the Internet or at locat computer stores in the form of “Internet-in-a-Box™
commercial software. The cost of these packages is minimal.

The service is currently available 24 hours a day, 7 days a week and normally runs it an unat-
tended mode requiring no operator. The graphical traffic display, which shows a schematic repre-
sentation of the local freeway network on which colored dots indicating speed ranges are overlaid
at the instrumented interchanges, is updated every 30 seconds from the Calirans data feed. Each
of the colored dots on the map are “live” links 1o add:llonal displays which provide detailed .
information about lhai particular sensor location.

The Internet is a global computer network, primarily funded in the U.S. by the National Science
Foundation, which links tens of thousands of computers and over 5 million users world-wide: the
majority of which are in the United States. The usage of the Intemet is currently growing at the
rate of over fifteen percent per month. The interesting aspects of the internet for this purpose are
that (1} itis readily accessible in the workplace by millions of American commuters at commer-
cial, military, government and educational worksites, (2) the necessary infrastructure, communi-
cation protocols, and software already exist to cost effectively implement a traffic inforniation
system, (3) its distributed nature makes both nationwide and local access and information serving
possible. : :

The concept of providing seal-time traffic congestion information to the public has a significant
impact on reducing commute time congestion simply by providing existing freeway sensor data to
end users in an efficient, rapidly implementable way through an existing communication network
such as Internet. The real-time traffic information server can be accessed using the Internet World-
Wide Web at Universal Resource Locator (URL):

http//www.scubed.com/caliransflafla_small_map.shtm!
Accessing the freeway maps requires the use of a graphical Web browser such as NCSA Mosaic,

The tables of freeway speeds are available from both graphical browsers ang text-based browsers
such as Lynx.
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FACT SHEET

District 7 Profile

- The California Depariment of Transponahon (Caltrans) formerly known as the California
Division of Highways, was established by the state Legislature in 1972, The department is .
primarily responsibte for the planning, design, construction and maintenance of the state
highway system.” Other responsibilities include mass transit system enhancement, railroad
system development, sea port and waterway expansion, air transportalion planning and
assisting area govemnments and agenmes in plannmg and developing local transportation
improvements. :

Dislrict 7, which includes Los Angeles and Ventura counties, is the second Iargeét of
Caltrans' 12 districts. It employs approximately 2,800 people, with the Iargesl grousp -~
1,345 — workmg in the Constructlon and Maintenance area. 4

The District's DeSIgn Department has 491 employees, the Traffic Operations Depariment
employs 325 and the Mass Transportation Depariment consisls of 125. There are 100
engingers on a rotation program. The remaining employees in District 7 are distributed
belween Right of Way and Administration. The annual support budget is $162 mriilion for
personnel and $101 million for operations.

There are 27 freeways located within District 7 that, if placed end-to-end, would streich for
615 mlles During the next seven years, the District will manage a budget of approximately
$2.3 billion, which includes all aspects of highway and rail design and construction.

There are 88 cities and 4,083 square miles in Los Angeles County, which has a population
of over 9.1 million people. There are 85 million vehicle miles traveled on the county's 527
miles of freeway on an average day. There are 382 highway miles in Los Angeles County.

Ventura Counly is1,873 square-miles, includes 10 ciiies, and has a population of over
700,100. An average of 6 miltion vehicle miles are traveled on a daily basis on the countys
88 miles of freeway. There are 185 highway miles in Venlura County.

The firsl freeway in California was the Pasadena Freeway {110). Originally called the
Arroyo Seco Parkway, it was 6 miles long and cost $5.7 million. It opened on Dec. 30,
1940. The newesl freeway is the 17.3 mile Glenn Anderson (Century) Freeway, which
stretches from Norwalk to El Segundo it opened on Ocl. 14, 1993 and cost $2.3 billion. e

“ Caltrans District 7 Public: Affairs -~ 213-897-3656
120S. Sprmg St. Room 100 - 213-897-3836 (fax)
Los Ange!es CA 90012 ' -




FACT SHEET

Seismic Retrofit Program

There are 12,000 bridges in the California State Highway system, plus an additional 11,500
city and county bridges, There are 2,566 freeway and highway bridges in Los Angeles and
. Ventura counties. Each bridge is inspected at least every two years by Calirans’ Division of
Struclures Some bridges are inspected more frequently.

Since the 1971 Sylmar earthquake struck the Los Angeles area, Caltrans has been
engaged in an ongoing bridge retrofit. program. Using research developed following the
1971 eanthquake, Caltrans implemented new bridge design critieria. From 1886 to 1989, a
relrofit program developed by Caltrans identitied single-column bridges as being potentially
the most vulnerable to earthquake damage. Research sponsored by Caltrans at the
University of California, San Diego, led to a retrofit- procedure that uses steel jackets to
increase the strength of columns.

The department has embarked on an ambitious program of inspecting and retrofitting
bridges. Following the 1989 Loma Prieta earthquake in the San Francisco Bay area,
Calirans sponsored accelerated retrofit research primarily conducted at the University of
California at Berkeley and the University of California al San Diego. More than $15 million
has been spent on seismic research since the Loma Prieta quake, and on-going research
- is continuing. In fact, Caltrans frequently hosts visiting delegations of civil engineers from
around the world who want to inspect the latest in bridge designs.

In addition, Caltrans appointed a Seismic Advisory Board of external engineering and
scienlitic experts to advise the department on selsmic safely policles, standards and
technical practtces Peer review panels of independent seismic and struclural experts also
- are utilized to review earthquake strengthening strategies on major, complex retrofit
projects.

The Seismic Retrofit program is split inlo Phase 1 and Phase 2. Phase 1 includes 1,039
bridges identified for strengthening afler the Loma Prieta quake at a cost of $758 million. By
the end of 1985, 1,027 of those striiclures had either been completed or were under con-
struction. All 1,039 bridges are scheduled 1o be completled by the end of 1895. '
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Phase 2 identified an additionat 1,209 bridges for slrengthening following the January 1994
Northridge earthquake. As detailed engineering of those struclures is completed, the num-
ber of bridges that will potentially require retrofitting will change. Currently, the number
slands at 1,286. Retrofilting of the Phase 2 bridges Is estimated to cost $1.05 billion and be
completed in December of 1997,

Initially, Caltrans’ Seismic Retrofit program consisted of restraining sections of 1,262
bridges with steel cables. The work cost over $54 million and was completed in 1989. The
Selsmic Retrofit program now involves strengthening the columns of existing bridges by
encirciing certain columns with a steel casing or, in a few cases, an advanced woven fiber
casing. In addition to the column casing, some of the bridge footings are made bigger and
given more support by placing additionat pilings in the ground or by using steel tie-down
rods to better anchor the footings to the ground. In a few cases bridge abulments are made
larger and the existing restrainer units are made stronger because encasing the columns
make them stiffer and can change the way forces are transmilted within the bridge. Many
Seismic Retrofits involve “hinge seat extensions,” which enlarge the size of the hinges that
connect seclions of bridge decks and helps prevent them from separating during severe
ground movement.

The design of each bridge to be retrofitled is “site specific,” or based on the maximum
credible earth movement expected at that location. The calculation depends on many
factors, including the nearest aclive eaithquake fault, type of geology benealh the bridge
and the original bridge design.

The first column Seismic Hetroﬁ! project was the $724,000 Orange (57} and Pomona {(60)
- freeway conneclor project, which began in April of 1990 ang was completed in February of
1991. By the Jan. 17, 1994 Northridge earlhquake, 122 bridges in District 7 (Los Angeles
and Ventura counties) had been retrofitled, and aII performed as expected during the
magnitude 6.8 temblor.

{n District 7, there are 336 bridges in Los Angeles Counly and 42 bridges in Ventura
Counly in Phase 1 of the relrofit program. In Phase 2, there are 300 bridges in Los Angeles
Counly and 19 in Ventura County. The total {or both phases in District 7 is 706 bridges (643
in Los Angeles County and 63 in Ventura County) out of a total of 2,566 bridges in the
district,

In all, the state's bridge earthquake strengthening program will involve more than 2,400
structures, including the state’s toll bridges, and cost approximately $2.5 bitlion.

Funding for the bridge relrofit program comes from transportation money generated by the
tax on motor vehicle fuel. Under the funding priorities approved by the California
Transportation Commission, funding for seismic retrofitting of bridges in Phase 1 and
Phase 2 and other safely-related projecis have the first call on available trangportation
resources.



s ngeDe

T 3

How Interstate 10 {jeted so f
* Governor Wl!so f g[enc Dec
allow accelerated fd des1gn and award u{

+ 2 separale bridges constructed smwl!aqe
without phased work or materials.

+ Worked in all weather conditions

+ 4 Superintendents (2 per project)

s 228 carpenters (normally 65}

* 134 iron workeis (normally 15)

* Contractor chartered a Irain 1o ship materials

* Decision making and inspaction 24-hours a day
+ Used early strength cuse concrete

,.3:E§p|il to'létest" Sefsﬁrnic Standards

]

+ 24-hour work days, 7 days a week (12 hour shifts}

* Accelerated malerial manufacturing and delivery

vkl

SRR oy e

-
=)

Sourge: Callrans

7D Old columns :
‘Vedical rods and 1/2°

{ steet hoops on 12° ¢

1 cenlers

7 ; ¢3é :
"ﬁ%ﬁ 4@; ‘%;ﬁ%
Incenlwes

© +$200,000 a déy early bonus
. *$200,000 a day lale penglty

New Piles
Castin deilled hole pﬁes
50" deep




Source. Calrans

How Interstat

e

e =

e OB dge Deck - pe

o

7 §°".f$
AEnD LG i
e 10 as;feconstrieted so,fasl
+ Governor Witsogigng Emergency Declayali

L
2

allow accelerated bid! des!gn and award| {ggejs_

. . - A
+ 2 separale bridges consirucled simufhianeglist
without phased work or materials. ey

* 24-hour work days. 7 gays a week {12 hour shifis)

« Worked in all weather conditions

+ 4 Superiniendents (2 per project)

» 228 carpenters (nosinaky 65}

+ 134 jron workers {normally 15}

« Conliactor chartered a liain to stip materials

Built to'latest seismic ${andards 2"
Zobr 2o

o %

« Acceleratad material manufacluring and desivery
* Decisicn making and inspection 24-howrs a day

« Used eariy strenglh cure concrele

SR S A R ARSI A
Tt :3%?‘ -
New Piles w%a o
Castin driled ho'e ples ;
50 deep SE s

Incenlives
-« %200.000 a day cany bonus

s E ;
(003 E‘éltf_

Cld columns
Yedical rods and 1/2°
steel hoops on 12"

|-h)£ &

+ $200,000 a day fate penalty




devASIaled IahwaYBHages have prompted

_Jfé’iil%ﬁs"@ e%é}%‘é”ﬁ?e atthelr joints and
A e quake,

e ] 3 Roadbed cross:

- section al joint

1T Cable supports
Sunderside
. . " Hinge extension
¢ restrainers SO A N
-Cables hold bridge - - g o o
ecks to columins. - teel hoops. - During quake .
\ ) Sl “centers - Columns CO"apS? .
: N WL ; - under lateral motion,

I
(o




sl

C,ab'le suppo rtus,\
Keep road beds from
separaling al joinis.

Shing (hat bette
sihe columns 7
HOWBALY inga

b

- iimge restrainers
Cables hold bridge
decks o columns.

T

bridge’s have prompled
tlgetable at their joinls and
uplo'a quake.

- Roadbed cross
section al joint

- Cable supports

. - Minge extension

" "0ld columns
Veitical rods and
1/2° steel hoops
on 12° centers

During quake
Columns collapse
under lateral motion.

columns
Continuous
34" steel
spirals on
3" centers
support
vertical




STATE OF CALIFORMIA-..BUSINESS AND TRANSPCRTATION AGENCY PETE WILSON, Governor

DEPARTMENT OF TRANSPORTATION
OISTRICY ?

120 SO. SPRING ST. -

LOS ANGELES, CA 90012

OVERVIEW OF THE STATE’S SEISMIC RETROFIT PROGRA\;I
March 25, 1996

State of California is responsible for over.N.OOO Knm (ES.DOO miles) of highways.

There are over 12,000 Bridges on these highways. -

Latest studies indicate_(hal over 2,260 of these bridges need to be relro fitted to meet p'reseﬁl seismic standards.
The current State"s seismic retrofit program began as a resuits of the 1971 San Fernando eénhquake.

The State’s seismic retrofit program was accelerated as a results of the 1937 Whittier ‘\Iarrows earthquake. 1989 Loma Pne:a
eanhquake '

The State’s seismac retrofit program swas given emergency priosity as a results of the 1994 Nonhridge sanhquake.
TYPICAL BRIDGE - (EXHIBIT*A™)
TYPICAL EARTHQUAKE DAMAGE
Deck stipped off seats. - (EXHIBIT “B")
Deck/Column failure, - (EXHIBIT “C™)
Column failure, - (EXHIBIT “D™)
Coiuinn.'Foming failure.
TYFICAL SEISMIC RETROFl"l; STRATEGIES - (EXHIBIT "_‘E’-‘)

Deck slip off seats
Restrainer and seat extensions.

Deck/Column Failures
Beot cap retrofit, (Additional stezl and concrele)

Column failure
Column casing, additional column, in-fill walls

ColumnsFooting failure
Streagthen footing.
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Proposifion aumbering

ELECTION 96

B l:alifumia Journal Analysis

In 1983 the Legistature passed a law requiring that ballot measures be numbered consccuuvcly from election to etection, starling
with November 1982. Previously, cach election got its own sci of proposition numbers starting with 1. But the system proved
confusing. If you refer te *Proposition 13,” do you mean the tax-cutting proposal of 1978 or the water-conservalion proposal
of 19822 Since 1982, 191 propositions have appeaced on various ballots, thus the current crop begias with 192, |t will continue
this way for 20 years, so the next “Proposition 1™ will not be seen uatil 2002, '

" Background: The state's Scismic
Retrofit Program was established fol-
lowing the 1989 Loma Prieta earh-
quake to identify and strengthen
bridges that needed to be brought up
0 seismic safety standards. A review
by the Depanment of Transportation
{Caltrans) placed about 1039 state high-
way bridges in this category, called
Phase 1. Retrofitting of Phase 1 bridges
is generally complete; the work was
funded by state gas raxes, Afier the
1994 Nosthridge eanthquake, Caltrans
ideniified another 1209 state-owned
bridges thatdo not meet seismic safety
standards. In addition to these *Phase
2" bridges, Czlirans 2lso identified
seven state-owned ol bridges in need
of retrofitting. The costtoretrofis Phase
2 bridges and the toll bridges is esti-
mated at $2 billion. State highway
projects traditionally have been fi-
nanced through the state’s gas tax,
which was increased by $.09 with
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_approval of Proposition 111 in the
1990 June primary election, and main-
tenance of state-owned toll bridges
has beea covered by toll revenues.
The legistation that placed Proposition
111 on the ballot was approved prior
‘1o the 19532 eanhquake; following the
canthquake, a law was enacted giving
seismic retrofiiting priority over other
state highway projects.

Proposal: Pioposition 192 au-
thorizes the issuance of $2 billion in
general ebligation bonds to recon-
struct, replice or rerrofit state-owned
highways and bridges, including toll
bridges, that make up Phase 2 of the
Seismic Reirofic Program. Of this
amount, $650 mitlion is earmarked for

" seismic retrofitting of toll bridges. The
proposition specifies thatexpenditures
for reurofitling these bridges, over-
passes and interchanges be funded
exclusively from the bonds; state gas

~ 1axes and toll revenues could not be

used for this putpose. Diversion of the
bond funds for other purposes would
be prohibited. The state auditor gen-
eral is directed 1o conduct an annual
audit, available for public review, to
easure that funds aie spent only on
identified projects. Projects financed
under this proposition would be ex-

—82—

empt fron the state's requirements
regarding environmental impact state-
meals and mitigation measures. Money
from the Generat Fund would be used
to pay off the bonds, including later-
est, which is estimated to be $1.4
billionover 25 years. Ifthe proposition
is not approved in the March 1996
primary €lection, it would he placed
on (the November 1996 general elec-
tion ballat for another vote.
Arguments for: Proponents, in-
ctuding mong others former Gover-.
nor George Deukmejian and Chamber
of Commerce President Kirk West, say
that approval of this proposition will
speed up the process of reuofiting
state-owned bridges to meet seismic .
safety standards, which will save lives,
reduce damage and imprové the mo-
bility of eniergency vehicles and com-
mercialteaffic following an earthquake.
Hundreds of easthquakes bater the
state each year causing seveie, hidden

. damage to the transpontation system,

pacticularly bridges and highway over-

. passes. Evidence that retrofisting works
- ¢an be seen in Southern California,

where every bridge strengthened with
state-of-the-arttechnology survivedthe
1994 quake intacy, according to the
Califomia Chamber of Commerce, the

CALIFORNIA JOURNAL
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director of the state Office of Enmer-
gency Secvices and a retired California
Highway Patrol commissioner. These
supporters of Proposition 192 say that
revofiuing costs one-tenth as much as
rebuilding a bridge afier it has col-
lapsed. This bond messure will pre-
vent diversion of funds from critically
needed highway and passenger rail
projecis thatotherwise are being shifted
1o earthquake safety repairs. Proposi-
tion 192 also will boost the econoimy
by creating jobs.

Arguments against: Somé tax-
payer and environmental groups ——
such as People’s Advocate, the Sierra
Club and Pianning and Conservation
League, among otheis — say that
Propaosition 192 benefits the highway
lobby and toll bridge authorities in the
San Francisco Bay Area atithe expense
of taxpayers who already are paying
for seismic retrofiting through the
state’s gastax andiolls. Highway build-
ers would benefit because the bonds
would frec up gastaxes tobe spenton
new frecway construction, and oll
bridge authorities would not need to
use their revenues to pay for needed
repair work on Bay Area toll bridges.
Opponents cite California’s tradition
of paying for highway and bridge
cepairs with current revenues and say
that 1axpayers should not be tricked
into approving expensive fong-term
debt financing 1o subsidize new high-
way construction. Furthermore, oppo-
nentsargue, the state’sbonded indebt-
edness already is at a dangerous level
and its bond rating could slip furthéer if
this measure passcs.

Proiperly !ﬂxesg_,f
i Transfer ,-" %\

Background: Proposilion 13, ap-
proved by voters in 1978, froze prop-
ey tax rates at their 1973 levels and
generally limited annwal rate increases
to 2 percent. A new appraisal, based
on cument market rates, is required
when property is sold or ransferred,
which could result in a substantial

FEBRUARY 1996

inCrease in taxes on a property whose
orrrket value has rsen faster than an
average of 2 percentayear, Thereisan
exemption o this reassessment fe-
quitement for parents who sell or
transfer ownership of their principal
residence and upto $1 miltion of other
properiy to their children.

Proposal: This proposition gen-
erally would allos grandparents 1o
transfer real property to thelr grand-
children withoul triggering a new ap-
peaisal of the property for tax pur-
poses if the parents of the grandchil-
dren are deceased. This exemption
from the reappraisal requirement
would not apply if the grandchild
alreacly has received a principal resi-
dence thecugh a previous purchase or
transfee that was exempt from reap-
praisal. The propaosition places a $1
million limit on purchases or transfers
qualifying forthis exemption; this fimit
would apply to ransfers or purchases

beiweea grandparents and grandchil- -

dren ‘and between parcais and chil-
dren. According to the state's legisla-
tive analyst, this change in the prop-
erytax law would resultin abouta $1
million annual loss in propedy fax
revenue to schools, counties, cities
and special districts, with the loss to
schools snade up by the state’s general
fund. The changes proposed by this
measure would apply to sales or trans-

_fers occurring after March 26, 1996.

Arguments for: Proponents, in-

“cluding Assemblymen David Knowles

and Bil{ Hoge and Senator K. Maurice
johannessen, state that Proposilion
193 would fix a small but important
problem with the current property tax
law that penalizes individuals who
have lost both of their parents. Allow-
ing grandparents to provide for and
safeguacd the future weifare of grand-
children in these circumstances by
transferring real propery without trig-
gering an avtomatic reassessment is
Just as proper as allowing parenis to
do this, which current lawr permits.
Arguments agalnst: Proposition
193 would only increase the unfair-
ness of the current propeity fax system
by creating a special exermption for 2
privileged few, according to Gary B.
Wesley, a privale attorney who often
opposes ballot measures. He argues
that voters should be presented witha

comprehensive constitutional amend-
ment to the system that would evake it
fairec for everyone. He recommends
periodically reassessing 2ll business
and residential property, regardless of
whether it changes hands, and lower-
ing the tax rate.

Prison inmafes.<

Background: The California De-
patimeat of Corrections was given
authority (o contract with private busi-
nesses to hire prison labor uoder Propo-
sition 139, approved by voters in No-
vember 1990. Prior to creation of this
Joint Venture Program (JVP), such
hiring svas prohibited, and goods and
seivices produced by inmates could
be sold only to state or local govern-
ments. Organized labor historically
has oppased the use of prison labor
because of the potential for depress-
ing wages and job opportunities for
the rest of the work force. Up o 80
percent of tnmate earnings vnder the
JVP are subject to fedecal, state and
focal income 1ax withholding, restitu-
tion payments to crime viclims, sup-
post paymenis to the inmate’s family,
and reimbursement to the state for
incarceration cosis. Atleast 20 percent
is set aside for the. inmate Lo receive
upan his or her release from prison.
Empleoyers geneially are required to
pay alltaxes they would otherwise pay
for non-JVP employees, including un-
employment insurance, Inmales em-
ployed by JVP employers are eligible
under cudrent law o receive uaem-
ployment benefits whea they are re-
leased from prison, voder the same
haw that appliesto all employeesinthe
state wholosea job through no fault of
theirown. Employer contributions fund
the state’s unemployment insurance
program, with businesses whose
former employees teceive benefits
more {requently paying higher rates
than businesses whose former em-
ployees generate fewer payouis from
the system. About 700 inmates have
been employed under the Joint Vea-
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A, INTRODUCTION _
. In response to the reguest of the Government of the Republic

of chile (hereinafter referred to as "GoCc") , the Government of
Japan (hereinafter referred to as “GOJ") decided to implement the
study on the Rehabilitation and Conservation Program on Bridges in
the Republic of Chile (Phase 2) (hereinafter referred to as "the
Study") in accordance with the Agreement on Technical Cooperaticn
between GOC and GOJ signed on July 28th, 1978.

Accordingly, +the Japan International Cooperation Agency
(hereinafter referred to as *"JICA*) , the official agency
responsible for the implementation of the technical cooperation
programs of GOJ, will undertake the Study, in close cooperation
with the authorities concerned of GOC.

The present document sets forth the Scope of Work with regard

to the study.

B, OBJECTIVES OF THE STUDY
The objectives of the Study are followings and object of the

study is about one thousand {1,000) bridges selected on rural and

transversal roads in cChile,

1. to prepare maintenance and rehabilitation guidelines applicable

to the object bridges mentioned above.
2. to develop a computer aided design and drafting (CADD) system

for the design of bridges.
3. to prepare drawings of standard bridges using the above-

mentioned system.

C, SCOPE OF THE STUDY
1. Collection and review of available data and information related
to the study. ‘
1) collection of existing data and information.

2. Preliminary inspection

1) selection of bridges which will be preliminarily inspected by

the Japanese Study Team (hereinafter referred to as "the Team").

e



2) implementation of preliminary inspection,

3) preparation of inventory for bridges preliminarily inspected
by .the Team and MOP. '

4) implementation of supplementary traffic survey.

3. Formulation of the priority 1list for rehabilitation and /or
replacement.,
1) preparation of the rehabilitation and replacement policy
based on social-economic and traffic conditions.
2) calculation of cost for rehabilitation and replacement for
the preliminarily inspected bridges. _
3) preparation of the priority 1list - for the preliminary
inspected bridges.

4) implementation of ecchnomic analysis.

4. Development of the rehabilitation and replacement plan for
selected bridges.

1) selection of bridges for detailed -inspection and survey.

2) implementation of detailed inspection and sllrvey for the
selected bridges.

3) implementation of initial environmental examination on the
selected bridges.

4) preparation of the preliminary design for selected bridges.

5) preparation of detailed planning for rehabilitation and
replacement. -

6) preparation of manuals for inspection, rehabilitation, and

environmental assessment.

5. Development of a computer aided design and drafting system for
the design of the bridges, according to the method adopted in
Chile, .
1) determination of applicable standards.
2) determination of design conditions such as bridge types ,
span length and cross section.
3) development of software system for the design and drafting of
the standard bridges selected, with emphasis on compatibility



with the available hardware in Chile.

4) design of standard bridges according to the span and length
of each bridge type.

5) preparation of drawings and quantity of materials of standard
pridges.

§) preparation of standard method of construction cost estimate

of each bridge type.

6. Preparation of Recommendations
1) recommendation for bridge inspection and management
organization.

2) preparation of overall recommendations.

D, STUDY SCHEDULE
The study shall be conducted in accordance with the attached

tentative schedule.

E, REPORTS

JICA shall prepare the following reports in English and
Spanigsh and submit them to Ministry of Public Works (hereinafter
referred to as “MOP*). In case any doubt arises in their

interpretation, English texts shall prevail.

1. Inception Report
Ten {10) copies in English and ten (10) copies in Spanish.
This report will be submitted at the commencement of the Study
and is to describe the overall approach and implementation
program of the study.
2. Progress Report
Ten {10) copies in English and ten (10) copies in Spanish.
This report will be submitted within six (6) months after the
commencement of the Study.
3. Interim Report:
, Ten (10) copies in English and ten (10) copies in spanish.
This report will be submitted within eleven (11) months after

KR



the commencement pf the study.

4. Draft Final Report.
Ten (10) copies in English and ten (10) copies in Spanish,
This report will be submitted within thirteen (13) months after
the commencement of the Study.

5. Final Report
Twenty (20) copies in English and forty (40) copies in Spanish.
This report will be submitted within two (2) months after the
receipt of the written comments on the Draft Final Report from

GOC,

F, STUDY RESULTS
At the end of the sStudy, JICA shall submit the followings,

besides Final Report.

1. The final drawings of standard bridges.

2. A computér aided design and drafting (CADD) system for design of
the bridges,

3. Manuals on inspection, bridge rehabilitation, bridge planning,
CADD system, environmental impact assessment.

4. Plan of rehabilitation and conservation of about one thousand
bridgés.

5. Detailed planning of rehabilitation and replacement for

representative bridges.

G. UNDERTAKINGS OF GOC

1. GOC shall accord privileges, exemptions, and other benefits to -
the Team , in accordance with the agreement on Technical
Cooperation between GOJ and GOC.

2, To facilitate the smooth implementation of the study, Goc shall
take the following necessary measures; |
{1} to secure the safety of the Team. ‘
{2) to permit the members of the Team to enter, leave and
sojourn in Chile for the duration of their assignments therein
and exempt them from alien registration requirements and
consular fees.
{(3) to exempt the members of the Team from taxes, duties and

&



any other charges on equipment, machinery and other material
brought into Chile for the implernentation of the sStudy.

{4) to exempt the members of the Team from income tax and
charges of any kind imposed on or in connection with any
emoluments or allowances paid to the members of the team for
their services in connection with the implementation of the
Study.

{5} to provide necessary facilities to the Team for the

remittance as well as utilization of the funds introduced into

Cchile from Japan in connection with the implementation of the

study.
{(6) to secure permission for the Team for entry into private

properties or restricted areas for the implementation of the

Study.
{7) to secure permission for the Team to take all data and

documents (includihg photographs) related to the Study out of
Chile to Japan.
{(8) to provide the medical services as needed, while its

expenses will be chargeable on the members of the Team.

3. GOC shall bear claims, if any arises against the members of the
Team resulting from, occurring in the course of, or otherwise
connected with, +the discharge of their duties in the
implementation of the Study, except when such claims arise from
gross negligence or willful misconduct on the part of the members

of the Team.

4. MOP shall act as the counterpart agenéy to the Japanese Study

Team and also act as the coordinating body with other relevant

organizations for the smcoth implementation of the Study, on

. behalf of cocC.

5. MOP shall, at its own expenses, provide the Team with the
followings in cooperation with relevant organizations;
1) available data (including maps) and information related to

the Study.

.



'{2) counterpart personnel.
(3) suitable office space with office equipment and furniture in
Santiago, and working spaces in regional offices of MOP.

{4) credentials or identification cards.

H., UNDERTAKINGS OF JiICA
For the implementation of the Study, JICA shall take the
following measuies;
1. to dispatch, at its own expenses, the Team to Chile, and
2. to pursue_techndlogy transfer to the Chile counterpart
personnel in the course of the Study.
3. A seminar will be held in Chile at the presentation of Draft

Final Report.

I. OTHERS .
1, JIcA and MOP shall consult with eéch other with respect to any
matter that may arise from or in connection with the sStudy.
2. The scope of HWork and Minutesa of Meeting are prepared both in
English and Spanish.
3. When any doubt arises in the interpretation of the documents
concerned with the Study, the English text shall prevail.
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The Japanese Preliminary sStudy Team (hereinafter rxeferred to
as “the Team") oxrganized by the Japan International Cooperation
Agency (hereinafter referred to as "JICA") and headed by Dr.Koichi
YoKoyama visited Chile from 19th March 1996, in connection with the
Study on the Rehabilitation and Conservation Program on the Bridges
in the Republic of Chile (Phase 2) (hereinafter referred to as “"the
study").

The Team had a series of discussions on the Scope of Work onm
the study with relevant authorities of the Government of cChile
(hereinafter referred to as “GOC") . Attendees of the Méeting'are
listed in ANNEX. The Team also carried out field surveys of several

representative bridges.

¥ollowings are main items which were agreed upon between both
sides. GOC and the Team also agreed that the Full-Scale study shall
be carried out in close cooperation between GOC and the Full-Scale

study Team (hereinafter referred to as "the Study Team“) .

1. Items on Scope of the Study.
1—-1. stamndard Bridges.
.1) Design Method
The structural analysis for the standard bridges shall be
carried out accoxrding to the “Allowable Stress Design Method".
2} Types of Standard Bridges
The selected bridge types are as followings;
{1) Span Range
15 to 35 meters,
The drawings of standard bridges shall be prepared for each 5
meters between above-mentioned span range.
(2) Types of Girder
Steel Plate Girder and Concrete Girder includihg Reinforced
Concrete (RC) , Prestressed Concrete (PC) . '
(3) Abutment
Gravity, Reverse-T Types,

W
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(4) Pier
wall-Type.
{5) Foundation
pirect Foundation.
{6) Angles of Skew
The skew angle is limited to 0 degree.
(7) Cross Section '
1 and 2 lanes for up and down tracks.
(8) Maintenance _
Maintenance should be taken into consideration in the Study of
standard bridge design.

4) Computer Hardware
{1) A set of computer hardware for the CADD system shall be
submitted to GOC. ,

(2) The computer operating systém for the hardware shall be
compatible with .the_ operating system used by the Chilean
authority concerned.

5) Computer Software 7 _
(1} GOC shall be responsible for any consequences arising from
the use of the software after the Study period.

(2) A set of software for the standard bridges which consists of
a structural ahalysis, design and drafting system with facility
to determine quantity of materials shall be submitted to Goc.

(3) The copyright of the software belongs to JICA. GOC will be

allowed to copy the software.

1-2, Bridge Rehabilitation and conservation Plan
Ministry of Public Works (hereinafter referred to as "MOP")
and the Team agreed upon work assignment between MOP and the Study
Team concerning to the development of Bridge Rehabilitation and
Conservation Plan. o
(1) MOP should submit irformation about one thousand of the
study objective bridges to the study Team at the commencement of
the study, which includes name, location, length, lanes, the
type of superstructure and condition of each bridge.
{2) 'The study Team shall implement preliminary inspection of
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about two hundred (200} bridges which are selected through
discussions between MOP and the Study Team. MOP is in charge of
preliminary inspection of the rxest of the study Object bridges.
{3) The study Team shall prepare inventory and priority list for
the bridges which are preliminarily inspected by both MOP and
the study Tean.

(4) The detailed planning of rehabilitation and replacement will
be carried out for 15 ~ 25 bridges, which will be selected
through discussions between MOP and the study Tean, |

2. Items on the Uﬁdertakinga of GoC,
1) MoP shall prepare one office space in Santiagb for the Study
Team, which ils at least 250 m? and equipped with furniture and
natiornal telephone circuit.
2) MOP shall prepare working space in its regional coffices when

the Study.Team requests.

Following items were requested from MOP to the Team. The Team
replied to convey them. |
1. MOP reqguested at least one member of the Study Team stay in
Chile during whole period of the Study.
2. MOP requested the Study Team hold a series of lectures for
regional engineers of MOP each two months.
3. MOP requested the Team svbmit two hundred (200) copies of
bridge maintenance manualg in Spanish to MOP.

4. MOP requested counterparts training in Japan.



ANNEX

ATTENDANCE LIST
chilean Side

Bng. Raul vasquez Donoso

Eng. Manuel Carracedo Contadox

Eng. Cecilia Monsalve Henriquez

Eng. Walter Wilson
Eng. Kenji yvagi
Mr. Mitsuo Oba

Japanese Side

br. Koichi yokoyama
Eng. Harumi RKikuchi
Eng. Iwao Yokokawa
Ehg. Takashi Sakaguchi
Mr. Kenta sSeto

Mr., Yoshimi Sugano

Mr. Kiyotaka Otsuki

Chief of
MOP

Bridge Department,

Chief of Conservation of

Bridge Subdepartment, MOP

Civil Engineer

Civil Engineer

JICA EXpert of MOP

JICA Expert of AGCI

Leader,
Member,
Member,
Member,
Member,
Hember,

Chief of
in Chile

Preliminary Study Team
Preliminary Study Team
Preliminary Study Team
Preliminary Study Team

Preliminary study Team

Preliminary study Team

Project, JICA office:



HHY AL

T

@ s

& 4 WA JON 1 — 2 2 2 ERYmOBNRN eI "JOIK IZ:N
B & R O 1 —AE oy WY Gld~2ed) HBONETIN | N
e 2 LR JON 1 —gs £ B TV 2 CARNERTEE BN JOW | 61N
Mo HRA SO, T —A= gl J AEEMN | SN
A B JOW T —Ac { Tl | WL AR | LN
L] i 1 —Ac 1 BRI oR 0w (38 PO - AR | 9N
o] L (- VYOI 1 A= 9 4 EHECOLRR - BIHOMEENES | TN
w G TS - M P 1 ALLLE | T BEE Y T OEREE - M | YN
| ) W - M SR 1 AL AE | L8 og 4y I - GRS - M | 2N
& WEMIOW [ 9 Al [ K 20N
o LT JON 1 Az (1 6 nHw N
& & T JON s Aot (1 @<t i—a&ns O-N
I g JON T L WL | 8T NALLw L T PA 6N
W2 GEEF 0K | 1 i i® | & FINT I TA FREEE | 5N
[T EEW JOW 1 —Az | v od WWEWE a8 | LN
Mo TR JON 1 e oLz ol 5 0667 DH - WG MNEMOTER Tomr s lE L 9N
T L JON 1 —Ac 9 Y LI TGy TOOT~S66T | §°N
- SOIOYASIOY WA | ] —Ac | o J 4D GG LHES | PN
[ I iEe JON 1 —Az 1 g IRy SB6T~008T | 2N
M e R JON 1 —AR 1 i Mo—IRs- ity 06T "0B6T Ay | 2N
W o . LA QO 1 Aldads (1 gl | WV Gy POOT Ry TR B EIE 1N
== . | CHESERRTIL )
SN R E| BIEHSHS H B LUFCHS H " % B W N fi#| %
% E W Y T | o o i Wi | W %
war | s | | TOBT | Gony | HEOT (EFE) ¥ (5

JoiE B o Pk



FHE ¥ B P

Y Prin ). 651 1 —Ac 1 4 wedeomry i SN
YW BUrs oy, £ 1 AL (1K 1 2y oeney i =N
Y ® WEGEE | 1 A= | 1 T Wolie B 000'0SWT | 0N
X wEawEs | 1 —Az | 1 i) onImO " GeN
YW wEHEE | 1 AULLGE | T THEIFORTY A . SN
Y@ WRAEE | 1 —az | 1 ] OTTERTN [ o N
Y EEE | 1 -z | 1 2] 0T P %N
Y W WamagR |t ALl i | 1 U] suage)) s " %N
Y m MEGEE | 1 ~ae | 1 SHIED PreoTe] BN 0000 QTN LA AL | YEN
X | R | 1 AL GE | T . 000000 IULESTINEL | SN,
Y o LRI T ALaf ] T 000'000'HT *CoUmTIOIPILY BdUlY | ZoN
[ g 9T dON | T -2z | @ K _ WOTREABMOE | ION
Mo RO | T ALK | ‘ ROQUONDT WLIe ] O[N) 6P C0NBS Y | 05N
W o WREHION | T AALGE | ¥B | ARETY oD 9P TTUDOD | 62N
Mo BB ION | 1 AL GE LT QU000T/T (2596,) MMIIHING | =N
o  MEMEOW | T LS L] T 000009 /T (& 96,) DA IXE | LZN
o ek JOW 1 Alfers A 1 000005 /1 (3296.) MINRIIGHXEE | ®N
B2 A JOW t Aefas (1 1 000005 M1 (596.) EMBIMNAD “MME | SN
W % L SO 1 AV ofests 1K 1 000008 /1 (596.) BIMRHMOWIRAIA "IA TAR | YN
o BREION | 1 AL e |1 000'000'UT (4796.) EIRRIHAL "I | €N
Wi - LEMION | 1 VAL G| T 000000UT (45 96,) BIREIWHE 1% | =N
wayy | copy MOl wBIE W H ¥ gy | BN palEmow % @ 5 B
B RS ! ODISHEwS H~BLHEHS H MMM%MM THBEN | 7B
wasucw | pows || PO | Gal | FUET (BT ED o ¥ (55



Y o® R e AL GE | T £YS~ 25 TR 00000TT | SN
- TR - MO DT 1 Mo i T £FS~ SvS RIS 000000UT | paN
Y % M R | U | AeAfE ] 1 L2~ 298 A 000000 | £ON
Y m LT - Mo e 1 VL] T LES~ LE5 MR 000000 | 29N
Y @ MM BT [ 1 AL GE T LTS~ O6S MR 000000 | 1eN
E £ L JOK 1 -A= 1 g d EARGAA (e WURBEELNIE | N
EES TREEION | T —Az | § | AEEvY WHNWLALG=EYH | N
® EWHION | 1 SR K SRS TP/ TR UEN oS ong | 8irN
Mo i SOpEDOISY J werY 1 AMLLE ] 88 v EROIMNT SOQVIDOSY ANTT | LN
W& FeSopanosy 1097 [ 1 VALK | vV STIOLTSNOO SOWAINGD NI SOQVIDOSY ANTTHYRE | N
2t T esormsy 1 WL K| 82 rv VIOLNISY M3R% | wrN
T Tt S300meO) TR | | Atk | 8T v SIWOLTASNOD VOINOELOZD M¥RT | wN
Y @ WEHEE | T YR IHOfE] WO oM BIAG 00005ET | SN
o e Cam) | W w & % . | MBG- .t e~ | = . P
LU | GTRU NS o wiw | wox o v % ow o m | FE | g | Ry E W ﬁ % @ W % &
— e : CTTTEp _ T _
FUF R | BEHCHS H-BLEEHE H | poor o VHGHH g % HE
B ot B wm s WLHETX~TL | THE W W -
T FEEE | cpyomie ERYEISEIEE £ | T oER | H | B w
¥ | F B T
BT | S FERT | apger | FEY (2T ¥ 0 T3

Fd H L Wk



w2 INODIDIY T Aot i at Y SRS | 1wd
o Jvo I At | 9t v sesrepn | 0gd
[ H'S VINVINOD,/dOW 1 AL GHE LT W ARG | 6ld
o PYTONI SOAVIOOSY A NTT 1 —A=s ] 1 1w _ et T S O
% 1 JOW T s i@ 'S VOINONOOA VISINZO8d &l | LId
2 L JON 1 —Ac | 001 el SEWYETEESE | 91d
M & ~dON I- —Ac 1 W | G- -
o JOI 1 —-Az | .9 Y 1005~ 0661 BiHE=0 920 | vId
o ()4 1 —-Az 1 ki =L (—f—TALCHEREN LOW | 21d
Mo O 1 —Az 1 Y 4R (- R | Zld
Nz dOW 1 —R= | 1 bad GBBT N v (1-BHXEMAN A 4Gt | (1
o2 T JON 1 —-nc |8 A RN | ord
- JOW 1 —pE ¥ ZE6T—-1G6T— 0651 "W-LEZT | 6d
W JOW T - 8 s LB6T~9861 BOMMETIENE | 8d
B % BT Ho% T —Ac Tt W NOIDEM T "SEINAO  EQ YNINON Ld
o SEEPHTT MO 1 —ac | ¢ ¥ VOINDAL VIONON | 9+d
ooz SRR B O T —Ac 008 v W (W | od
M o& dOW 1 —Ac | 1 A 006T~OL6T “YFOMEF TR | pd
R % dOI o1 Aot L T N Am LT L el
CO0TVige OdSISOZIY T e S 4 £96, OVONO | od
[ OTIDIVIIVD 1 T YR o SNIIINGd 3T | 1d
TN 2R BILHE 59, ~8 L1 56 396! MMM%MM PO R £ % ®#
%R WY pnscaes wEsm | SRR ¥ % W
wues | o | | PERE | Gaay | THOS (BEFTE) N X (5

WAjE £ 5 75 ST

—100—



101

W dO T AL G| 0 I dOW Y661 TVINY VINOWRW | #2:d
& & SVIVSNTLLTII 1 LK | T W gmamy | oeed
Mo INODIIILY 1 P YRR e JEps zd
Mol ¥®m) | = W Lk % as g~ 3¢ . - .
SRS | CTRE N e Tl n ox om % % owom | FE | g iy BN EW ¥ % ¥ » &
- o uz O ETE ,
- BIEHELH6 ~ELIHE RO | s FHEBYN i+ % B
- N e | ERWMED FEETE
o oy F) SR g DL R W o T £ MY IR oW
¥ oLy w = | ¥ = . _

PeErE ¢ H v 8%z


















	附属資料
	① カリフォルニア州運輸局での収集資料
	② S/W
	③ M/M
	④ 収集資料リスト

	裏表紙

