BOX 4A - SPEA BMS - THE ECONOMIC ASSESSMENT

The SPEA BMS has been developed by the Spea Ingegneria Europea s.p.a. of Italy and
has been built up upon the experience of maintaining the IRT motorway network (3500 km of
motorway and 5000 bridges) over some thirly years, The basis of the system involves regular
inspection (quarterly) and a file on each bridge.” The database is stored on a PC capable of
presenting images as well as text. The data on bridges is broken dawn by components as
follows:-

- foundations

- abutments

- piers {uprights and dosserets)

- arches

- decks (beams, crossbeams, slabs, overhangs, thick slabs, gtrders)
- devices for the cunoft of water

- beariings {proper and concrete)

- joints {continuity and waterproofing)

- pavements. -

At the heart of the econonic assessment are:-

- tendential ﬂow curves of the probably future deterioration of the faulls
- estimates of the costs of full or partial maintenance to bring the bridge back to full
working order o
- an evaluation which enables the manager to see the impact of

(1) restricted budgets, (2)increasesin costs associated with delaying maintenance, and
(3) the seriousness of other factors, such as safety, in influencing the repair/maintain or not
decision. The decisions aré made by management and the BMS acts as an aid to that process:

843 Conchusions and Recommendations

General Conclusions

“The Case Studies have illustrated a number of general concluszons on the economic
: aspecls The most important of these conclusions are that :

(8 ° becauseofthe relatively high trafiic levels in Turkey on most of the state highways
(5000 vpd and more, often much more) and the high level of expected growth in traffic
(often 5-10% per annum), the collapse or closure of a road bridge puts a large cost
upon road users aad thus upon the Turkish ccononty. For the most part, the traflic
disruption costs of bridge closure or restriction (borne by road users) far ouiweigh the
direct capital costs of repair and rehabilitation of bridges (borne by the highway
agency). The picture is similar with the costs of periodic maintenance and routine
maintenance. Quite aside from safety considerations, the collapse or indeed forced
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closure of a bridge should always be avoided from the viewpoint of the overall Turkish
econeny.

(b) because of the high rate of traffic growth in Turkey, it is clear that dualting of road
bridges will have to take place relatively frequently, and that this dualling should be
finked to the programine for the periodic maintenance and rehabilitation of the existing
‘bridges. The economic savings (to road users) by ensuring that the second bridge for the
dual carriageway is in place before repairing the existing bridge will generally far
outweigh the costs to the highway agency (temporary diversions etc.)

The Economic Case for an Increase in Budget for Maintenance

Whilst poor worknianship al the time of construction has been a significant factor in
some of the problems of the ‘case study' bridges (for example, Asagi Cakalli), there is no doubt
that the inadequacy of maintenance is reducing the economic life of many of the bridges. The
reduction in economic life (for example, forty years instead of fifly years) means that the bridges
are not going to deliver the same quantity of benefits as they would have under a full economic
life. This is a new problem for the existing generation of road bridges.

" Some fifly years ago many of the early road bridges were built as single lane bridges (for
example, the old bridge at Gelincik). But fairly quickly {i.e. in twenty five years) most of these
bridges became functionally inadequate as traffic volumes increased. In a similar manner the
traftic growth in Turkey is enforcing a dualling of many main roads, and indeed for some routes,
motorways will become the norm. But as a road switches fom a single carriageway to a dual
carriageway, so its road bridges in fact are able to increasé their ultimate capacity (two lanes in
one and the same ditection, as opposed to two fanes, one in each direction) and so they are able
to defiver more benefits, thus making their maintenance particularly worlhwhile. . | -

' Except where mototways are likely to be built (or indeed where there may be road
realignnients) the two lane bridge is likely to remain functionally adequiate for some considerable
time, especially as it is adapted to a single direction in both lanes. This conirasts completely with.
the early post-war generation of bridges many of which were single lane bridges. In these current

“circumstances the case for an increased maintgnanée budget for the road bridges is greatly

strengthened.

The OECD has tried to press the case for a minimum budget for periodic and routine
maintenance being around 0.5% of the capital cost of the bridges.

In order to make the case for the appropriate level of maintenance budget i is

essential to have a continually updated inventory of the stock of assets, their costs of replacement
and thus the capital value of the assets, and the likely year of replacement.

8 - 25



"Table - $.4.1 Level of Bridge Management Systems

Level Characteristics

1.Simple Inspection records are kept, and observanons are made on the condmon
Inspection of the bridges. Decisionis on maintenance, rehabilitation and replacement
Records are are based upon the experience and opinion of several engineers,

kept. Essentially, this is the system used in Turkey.

2. Priority A number of quantifiable bridge characteristics are combmed in order to.

Ranking Systems
are developed.

reach a sufliciency or deficiency rating which describes the performance |
of the bridge. The priority ranking system allows priority lists of bridges _

to be drawn up, and allows programmes of nraintenance, rehabilitation

and replacement for priorily bridges to be prepared.

3. Pfoject Level

Optimisations
take place

Here, at the project level a variety of alternatives can be evaluated for the
individual bridge. Such an evaluation means fhat more sophtsucated data
is collected about the project such that an optimisation procedure can be
foltowed for an individual project. These optimisation procedures will

usually take into account the total life cycle concept (whole-life costing).

q. Nelwork
Level .
Optimisation

Essentially, this is what is now meant by a Bridge Management System

- | (IBMS). Not only can alternatives be considered for individual projects.

but also alternatives ean be traded off between difterent projects within
the bndge network. It nieans that a considerable amount of sophisticated,
and imniediately comparable mf‘ormatlon is available for most, if not alt

of the bridges in !he network.
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Chapter 9 Environmental Study

9;1 General
9.1.1  Objectives

In performmg this bridge maintenance and rchabilitation study project, the
Environmental Study is to be carried out in accordance with the environmental policy of Turkey
and JICA Guidelines which provide the following principal objectives:

- identify all possible impacts that may be caused

- minimize damages on iatural conditions and circumstances
- prolect biological resources and eco-system

- prevent or minimize negative effects anticipated, and

- promote sustainable developinent in the country

912 Environmerital Laws and Administration in Turkey
1) Laws and Regulations -

The anirOnmenhl_Law was enacted in 1983 for prevention of air and water quality
contamination as well as providing fandamental regulations to controf noise and solid waste.
Following the enactment of the Environmental Law, the following regulations were passed in
lurn:

- The Environmental Pollution Prevéntion Fund Regulation (1985)
= The Air Quality Regulation (1986)
< The Noise Control Regulahon (1986) : ’
- - The Regulation concerning the Establishment of Guilt in Iunes 1o be Levied on Slups '
and other Marine Vessels -
- Thé Procedures for Levying Fines and Rccelpts to be Issued (198',-')
- The Water Pollutton Control Regulation (1988)

And in February 1993, the Environmental Impact Assessment (EIA) Regulation was
enacted, which placed all projects under an obligation to implement EIA and obtain Ministry of

‘Environment (MOE’s) approval. Not only EIA, the Regutallon also stipulates pre-EIA

projects and formats to be subm:uecl

Meantime, 4 bill has been submmed to lhe Parhament to further strengthen the
Environimental Law enacted in 1983,  Imposing more severe penalties is the major objective in

strenglhening this law.

“The Air Quality Protection Regulation shows the gmdelme for conlrolimg exhausl gas
of every type. The Turkish Standard TS:4236 and TS-5648 stipulate the standard valued of
exhaust gas from automobiles and methods of testing. - However, automobile inspection
system is not eslablished nor the exhaust gas checked. '



- For noise control, basic criterion is set at 35-45 dBA and stipulated by zone definition.
Regulation is also provided for each waiting hour (06.:00-19:00-22:00). The maximum noise
level is decided for cach vehicle type but definite standards are not available for methods of
measurement and evaluation.

2) Administration

" The Depariment of anronmeni was first cstabhshed in 1978 as an undersccreianate
to the Prime Ministry. It functioned as a simple coordination body but was established as
the Minisity of Environment (MOE) in 1991.  MOE has now about 600 staft with 3 General
Directorates - Enviconmental Protection, ETA and Pollution Control and Prévention. A
further 33 Area Directorates of Environinént are established under the jurisdiction of
Governors.

General Directorate of Highways (KGM) has the Eavironment Division (ED) as its
division rcsponsnble for environment. 1t belongs to the Department of Survey and Design.
‘The environiment Committee was set up within KGM 8 years ago but ED was only officially

established in April 1995. At present, ED is operating with only staffin the fields of
engineering, archagology and biology under the control of the Divisiont Director. In the
future, it will be composed of 40 staff operating under the Director.

3) BIA Procedure

_ By the Environmental Impact Assessment Regulation enacted in 1993, all the
departments responsible for projects are obliged to conduct environmentat study and obtain
approval from MOE. - For KGM responsible for highway and bridge projects, however, there
are some differences between new construction and, repair and rehabilitation.  Direct
application to MOE is required for new constriction and implement EIA regardless of its size,
as shown in Figure - 9.1.1. "~ For repair and rehiabilitation, basically Initial BIA (JEIA) only is

required to implement according to the formats as stipulated by the EIA Regulation (1993) and

as shown in Figure - 9.1.2.  Then, projects could be commenced in principle after Oblamlng
approval of Provincial Directorates. :

9.1.3  General Environmentat Characteristics of Turkey
) N Gcographic Conditions
This picce of land of 779, 000 square kilometers, located belwcen Europe and Asia,
- serves as a bridge between three continents, and is surrounded on three sides by seas with

* substantially different characteristics. A farge variety of climatic zones coexist due to'its -
topography. :

In today’s Anatolia there exists a rainy, humid and mild climate in the Noith, especially

north of the Black Sea mountain range; a type of Siberian climate with cold and diy winters in
the East; a hot and dry, desert-like climate in the Southeast; a climate with hot and dry summers
and cold and snowy winters in the interior regions; and a Mediterfanean climate with hot and
dey summers and rainy winters in the West and Southwest.




| Breparationofiris |
by KGM

Apgtication to MOF

Provincial Office(PO)

+

L}H amsfnation by PO]

Reportingto
Provincial Enviroament
Commitiee(PHC) -

o w
[Etamin ation of PECif

FIArequired or not

N

|

- - ,‘., [

Not Accepted .

<:”EESE;EZET:>> vrtvemind>
™

cepiced o,
Y_ [_4_1__);;,,,,-,.'_ ! -

C Notice to MO KGM Reporting to
for FIA : MOFKGMy
E-- - l e Fo

...................

: " One Week Pulic
) " Notification .
o | by Provitece Directorate

THE STUDY ON
THE MAINTENANCE AND REHABILITATION of
HIGHWAY BRIDGES in THE REPUBLIC of TURKEY
O AUGUST, 1996 |
ORTENTAL GONSULtANTS CONPANY LIMITED
" in association with

% Hgke¥91;f'

Flow of Initial-EIA Procedure
for Highway Projects

JAPAN OVERSEAS CONSULTANTS COMPANY LINTED




‘Preparation of
Project Description

Application for EIA
to the Ministry of Environment

Instruc’;iion on EIA '
Format by MOE to

b

EIA by KGM

L

Submission of
EIA Revort to

Additional
work if

ixamination of
EIA Repoit by

~ Project
Implementation

AUGUST, 1996

T THE STUOY ON |
| THE AINTENANGE AND REHABILITATION of
 |HIGHNAY BRIDGES in THE REPUBLIC of TURKEY

ORIENTAL GONSULTANTS GOMPANY LIMITED
_ in association with
JAPAN OVERSEAS CONSULTANTS COMPANY LIMTED

Figure - 9.1.2

lﬁlow of EIA Procedure for Highvéay'Project:s




L

Tuikey is, and has been for a long time, located in the Palearctic zone, For this reason,
its cusrent bio-geographic composition and structure may be scen as representative of

‘Palearctic flora and fauna. © However, especiatly in the Southeast and the East, the inflaence of
“oriental and Ethiopic (African) elements are observable although this influence diminishes as

one goes north.

~ Inthe Northeast, there are examples of cold steppe and even Siberian species.
Mountalns transversing Anatolia and the impact of this geography on the evolution of living
things:

There are a number of mountain ranges in Anatolia which constitute cflective barriers

against the geographical diffusion of living things, which therefore become significant in geo-

zoological analyses.

The most important of such barriers are the eastern Taurus mountains, which separate
the southeastern Anatolian region from eastern Anatolia, with its cold and dry steppe
characteristics; the western Taurus Mountains which separate the Mediterranean littoral with its
Mediterranean climate from the interior region of Anatolia with its dry, steppe climate; the
Black Sea range which separates the mild and rainy Black Sea coastline from the dry region of
the interior and from the cold and dry castern Anatolian steppes; a series of mountains which
cut acrass Anatolia laterally (Binbo-ga, Munzur, Kargasekmez Mountains, etc.) that constitute
the Anatolian diagonal and separate eastern Anatolia from western and Central Anatolia; and, in
fact, divide the European continent at its southern limit from all of Asia and Afiica.

“The Bosphorus and the Dardanelles also conslitute effective obstacles 1o the diffision
of and and fresh water animals.© Of secondary importance are the partial barriers constituted
by Dinar Baba Dag, ctc. which divide the Aegean region with its Mediterraiean chmate and
Cemra! Anatol:a characten?ed by its dry steppe chmate '

2) Present C()ndutons of Enwronmenta] Conservation in Turkey

Trkey is surrounded on three sides by séas. The Black Sea on the north, which had
until recently been a rich environment for séa life, is unfortunately in the process of rapid decay, -
due in part to the pollution from the less developed littoral countries, but especially because of
the industrial waste deriving from central European dischargés into the Danube, which the river -
deposits into the Black Sea.

The Marmara Sea which connects the Black Sca with the Medlterranean is also rapn:lly
losing its viability due to urbanization and iridustrialization on ifs coastline.

The Aegean Sea on the West continues to rentain clean despnte sonie local pollutaon
such as the aréa near Jamir.

- The Eastern Mediterranean Sea still preserves its environmental cleanness and species
diversity, although this diversily is not as great as in other regions.



Turkish Governiments have come to the understanding that the presewation of natural

ccology in Anatolia, and thereby the environmental conservation of many spec1es in their
natural habitat such as animals, birds, natural forests, other vegetation etc:, is of most
importance. :

3)

a)

Fore the said purposes the following laws and treaties are enacted,

- National Parks Law
- Forest Law
- Land Hunting Law
- Aquatic Products Law
- Law te Protéct Cultural and Natural Resources
- Decree-Law on Special Enwronmemally_ Protected Area
- International Treaty concerning the Protection of Birds
- Treaty to Protect European Wild life and its Habxlals
- RAMSAR Convention

Nature Preservation
The followings are the main categories to protect biological diversity in Turkey.
Nationial Parks

The first national park in Turkey was established n 1958, Since then their numbers

have increased to twenty-one.  Some of these parks, which were initially established for
~ archeological and historical purposes are at the same time rich habitats where biclogical
- diversity is being protected.

. The =rnegionézi distribution of national parks is as follows: Mediterrancan-6, Central |

" Anatolia-$, Marmara-3, Black Sea-3, Aegean-2, Eastemn Anatoliz-2.. Their surface arcas vary
- between 64 hectares (Kuscenneti National Park) and 62,800 hectares (Olympos-Bey reached
400,000 hectarés.  Within a year 8 new national parks wnll be nominated by the declaration.
The nuimber of hiational parks will go up from 21 to 29 with $55,000 hectares,

Although the majority of the national parks are found in forest lands, there are also a

number which are cstablished in areas where steppe-type vegetation predominates .

T

1991,

WNature Reserves -

' In addition to national parks, 23 'nalllfe preserves weré designated between 1987 and

Most of these nature preserves are smaller in arca than national parks, which allows for

" their enclosuré and leads to more effective protection. * Al the nature preserves have been
designated as such due to various biological characteristics.

T
& .



%@f

c) ‘Special Areas of Environmental Protection

: By means of legistation adopted in 1990 Turkish Government have taken under
protection hwelve areas and have granted these the status of Special Areas of Environmental
Protection. These areas have been sclected not so much for their biological characteristics but
in order to prevent tourism and construction from encroaching on their natural beauty; Among
these Mugla-Koycegiz-Dalyan area has been brought under protection because it is the habitat
where Caretla caretta (sea tirtle), which has recently become the focus of world public
attention, lay their eggs. ~Pamukkale is under protection because of its world famous
calcareous sediment; the Ihlara Valley, due to its historical significance as one of the carliest
dwelling places of Christians and because of the presence of churches and temples containing
paintings and frescoes.

d) Wetland

Wetlands are of enorntous importance both in ensuring the ecological batance and in
preserving biological diversity. Turkey is the richest country of Europe and Middle East as far
as the wetlands are concerned, as these wetlands have a crucial importance for the water birds
also on the birds’ migrating route between the Europe, Asia and African continents.

According to the International Criteria, there are 19 A Class Type wetlands in Turkey.
Eleven of the 19 A Class lype wetlands which contain more than 25,000 birds at the same time
are under the protection of Ministry of Forest and there is a great increase in the number of the
bird population.

€) Other Protection Measures
- In addition to the various areas of environmental protection cited above, there are also

encloééd zones of smaller scale which are under protection. ~These serve ta protect some
animal species which are either rare in Turkey or in the world, or face the danger of extinction.

‘These animals are preserved and bred under special carc and some are released into nalure .
‘when their populations reach a certain level.  There are forty such areas of animal protection

and they are tocated in all regions of Turkey. ~Below isa parual list of the animals which are

under protection in these areas.

~ Fallow Deer, Roe Deer, Bald 1bis, Pheasant, Frankolin, Partridge, Deer, Wild Goat, .
Water Fow!, and Wild Sheep (mouflon)’

9.1.4  Methodology for Environmental Consideration
1) Basic Concept of JICA Guideline
MCA’s basic p'rincipres‘wilh regard to environmental consideration, are to promate

sustainable development aimed al improving the living standard of the residents, and harmonize
the development with a desirable environment based on the country’s willingness.



If environmental consideration is not suffictently undertaken for implementing a ff
development project and, if careful attention is not paid to the management of the surrounding
natural resources, the base of the development might be jeopardized and the development might
be halted.  'The base of the people’s livelihood or even their subsistence can be also threatened.
It is necessary, therefore, to try to ensure the sustainable development by harmonizing the
" development project with natural resources and the base of livelihood and subsistence of the
residents in the area.

When undertaking the enviranmental consideration, it is necessary to take into account
of the developing country’s policies and structures and to understand the country’s awareness
“of envirorimental probleins, while holding suflicient discussions with the people concerned ina
flexible manner.

" The process of environmental consideration in a project cycle is shown in Figure -
9.1.3. A development project begins with its finding and formulation. At each stage of the
“cycle, a series of environmental considerations, such as a'preliminary environmental survey, an _ :i
initial environmental examination (IEE), environmental impact assessment (E[A), and the =
design of environmental protection incasures take place. Environmental monitoring is thén
conducted with project implementation, Through this process, sustainable development can
- be attained. - .

Definition of the environmental management plan mentioned here is limited to the
' nioniloring system which handles the environmenlal impacts caused by the proje(:t.

TabIe 9. l { ﬂluslra{e the time flows corrcspondmg to the project lmplementahon
slages and the environmental consideration stages. The flows start with an enviromnental
survey, followed by the EIA, proceed Lo the exammahon of environmental conservatmn :
measures, and thcn to lhc momtormg stage.

Ttis nccecsary 1o undersland the casual relauonshlps between !he enwmnmcntal :wms '
and the projeci related activities durmg the construction and operalion pertods Table - 9.1 2 .
shows a coniprehensive matrix covermg 13 sections of social and economic infrastructure -+ :1\
development projects. : o

2) Environmental Consideration for Road (Bndge) Pro;ects

- Definution of Road (Bndge) Prcuccts in the Guidelines .
Road projects in the guidelines deal with the construction and operation of the roads
for vchicular lraﬂlc and thc large-scale rehabnhtahon and operahon ‘of emstmg, roads

- lyplcal Possnble lmpacts and the Points of‘ anronmenlai Consideration T ypical
- impacts by road projects are described below “Particular ‘consideration of these
impacls is necessary.
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Table - 9.1.1 PrOJect Implenientation Stage and Correspondmg
Environmental Consideration Stage

Project Implementation Stages Environmental Consideration
Stages
Preparatory Study [Preliminaty Environmental Survey |
_ Master Plan Initiat Envitonmental
Implementalion Study Examination (IEE})
by Full-scale _ _
_ Study Feasibility
JICA Feasibility Study - Environmental Ipact
Study Assessment (EIA)

Implementation | Preparation of Project Implementation Plan | Examination of E_n'vim'nnwh!al
{Including Detailed Design) Conscrvation Measures
by '

. liplementation of
Excewting = | Project Construction - Environmental

: ' Conservation Measures
Agency

Project Facility Operation - Environmental Monitoring

Notes: - 1. This table does not indicate strict correspondénce.
© 2. Some prajects do not require IEE or EIA
* +3. Preparation of the project implementation plan mcludes the detailed design
- of the environmental conservation facilities and their constsuction
‘4, The item enclosed in a separate box indicates the major boundary for the
guidelines.

Resettlement -

. People llwng on the project site would be relocated due to land acquisition for road
construction. ' Loss of livelihoods of inhabitants, difficulty in social and cultural
adaptation in the resettled sitc may occur.

Conditions of the inhabitants to be resettled and the resettlemént site should be
investigated in environmental consideration.

- Fauna and Flora
Animals habitats would be fost by the removal of vegetatmn for road construction.
Brecding, plant life and animals would be aftected by exhaust gas and noise caused by
vehicles after construetion.  Migiation routes and habitat areas could be interrupted
by road facilities.  Also, reduction of water area, and stemming and diversion of
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. Table - 9.1.2  Comprehensive Matrix
\ : : Project Type : Sectorel Davalopment Comprehensive

Developmenit

Se»jors

Fmironment ltems

1. Ports and Harbors

8. Groundwater Development

_1© 16, Solid Waste Management .
O |7, Sewerage

Resetthement

Economiz Activities

Traffic and Public Facilities
Split of Communities

Cultursl Property

Water Rights/Rights of Common
Public Health Condition

- | \Waste
Hazards (Risk)
Topography and Soil Condition

1O |9, Water Supply
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~ of project and site conditions - | , |
No mark: The environmental items requiring no impact assessment sirice the anticipated
impacts are, in general, not significant.

0010
OIoI0I0

Tolole o
0
(o} )

—
W

‘Natural Eavironment
-

(-

3
o] 1000000000000 |0|C @1 4 Railways- -

1o
ol o] 1ol

—
o0

o000 @00
sololelol lelololololoicjo] 0010100 913 Roats

-—
N

ololololo! jelejo
olololelo
olololojolojelolo

o
iolel lolo

Pollution -
14
(]

©

o
@]
ol lolololololocic 00101010100 1I0ICIC OO | 10. Regional Development

ol ol -lof jelolo

—
3

O
@

In case of the compréhensive development projects, all the items are classified in OR
because their studies are usvally at the master planning stage and the extent of impacts are not
clear.



water courses by construction of revelment banks and piers for bridges are possible
impacts on water system for ecology. Commericement of road operations would
bring an increase of immigrants who would change the forest along the route into
cultivated land thereby disrupting the habitats and environment. _
The above impacts would cause a decrease in the number of valuable species or the
extinction of predatory species ihat would result in the degradatlon of biodiversity.
The decrease and extinction of predatory species and other species could result in an
ioutbreak of other species, especially pests and pathogenic insects.

~ The vatue of plants and animals and the ecological features of the site, as well as the
soeial concern for plants and animals, should be studied thoroughly.

Air Pol!utlon

Exhaust gas and duist from conslrucllon equipment and vehicles during the

construction stage and exhaust gas from vehicular traflic after the commencement of
operations would cause air pollution.

The health of inhabitants and plants and animals would be aftected. “If the volunie of

exhaust gas is enornious, sulphur oxides and nitrogen oxides may contribute to acid

rain; carbon monoxide and dioxide may contribute to global warming. '

 In urban areas, the effect of soot, carbon monoxide, nitrogen oxides and sulphur
oxides must be considered carefully.

* Noise and Vibration
During the construction slagc the operation of construction equipment and
delonations would create noise and vibration. During the operauonal stage, vehicles
could cause noise and vibration. Noise would affect facilities requiring particular
tranquillity, such as hospitals and schoots, disturb sleep at night, interfere with the
breeding of livestock and cause the dispersion of wildlife.
Highly populated areas, e.g., urban areas, and areas havmg specific religious facilities,
" need special consideration. ;

9.2 Initial Environmentat Examination (IEE)
92.1 " Introdction

The Initial Environmeantal Examination (JEE) for the Study on the Maintenance and
Rehabilitation of Highway Bridges in Turkey was performed between September and October
1995, This IEE has been carried out in line with the Environmental Guidelines for

Infrastructure Prolects-lil Road prepared by JICA togelher wnh consnderahon of
Environmental rutes in Turkey. This IEE is based on site visits to the project !ocallons and
related areas, mecting and discussion with representatives of related sectors, review of
docuinents, regulation and data concerning the project.
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922 Description of the Projéci (PD)
1) Background

The General Directorate of IHighways within the Ministry of Public Works and
Settlement of the Republic of Tutkey (hereinafter referred to as “KGM?) is responsible for the
- maintenance and operation of around 60,000 km of national highway network, which includes
more than 3,000 bridges. More than ninely percent (90%) of the highway bridges are
concrete bridges which were designed and constructed mare than twenty-five years ago with
low axle load capacity.

Due to the occurrence of severe cracks, joint and bearing deformation, concrete
deterioration, and being subjected to higher axle load than envisaged (for the freight routes), it
will be necessary for a programme of detailed investigation and remedial measures to be
implemented for the safety of these bridges. '

In view of the increasing number of bridges Being “come of age”, it is anticipated that
systematic inspection, maintenance and rehabilitation shall be required.  These improvement
activities are required to be carried out proniptly as well as appropriately and efficiently under
limited funds and staff. :
2)  Objectives

The objectives of the study are:

- a) to provide an overall information of highway bridges by means of visual inspection
. suivey of object bridges located on arterial study roads. _ -

'b)  fo formulate rehabilitation plans for typical damaged highway bridges. o _

¢y . to prepare manuals of bridgé inspection, evaluation, maintenance and rehabilitation.

_ The Study covered 207 bridges totally on arterial roads which connect Ankara, Izmir,.
' Rize, Bursa and Antalya. Firstly, visual inspection was performed on 207 bridges from which

© 20 bridges were chosen for detailed inspection.  Finally, 10 bridges were selected for

preliminary design |
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Table-9.2.1 Selection of Objective Bridges for Preliminary Design

No.| Bridge Name |Division| Bridge Length | Traftic | Objective{
NO. (m) Volume | * Bridge
1} [Buca Ust Gecit 2 330 18,090 e
2) |Hifal-1l 2 347.8 18,090 &
3) {Hudut-1 2 . 404 - 5,569
4y |Polsuk 4 48.2 . | 15638
5) |Babadat 4 252 | 132 | @&
6) [Selyeri 7 217 | (5249 @
7) |Akcay 7 106.90 18,003 -]
8) [Merzifon i 36.25 . | 12,964 i
| 9) |Ust Gecit 11 7 2050 | 2,964
10) IPasa Pinar 7 26.60 2,964, ,
11) {Koparan-11 7 27.45 - .3,331 &
- 12) |Hacimusa 7 16.40 3,331 .
| 13) |Asagi Cakalli - 7 71.55 | 17,537 ®
14) [Harsit 10 | 24850 | 5184
15) {Topalli 10 57.75 | 3,955
16) | Degirmendere 10 _90.80 6,413
17) [Gelincik 10 32.50 4,775 e
18) |Solakli : 10 - 216.90 4,775
19) |Sardere _ 13 | 4315 5,729 &
 20) [Candir Hasanpasa 14 | 11385 9,454 e

3) Locélion

| LQcali}on of 20 bridgés for detailed inspeclion are shown in Fig - 9.2.1.
923 '.]).r.:sﬁription inhé Site (SD) |
By | Site Sur?cy |

For each selected bridge site, site survey was conducted using INSPECTION SHEET
attached as a sample Fig - 9.2.2 (See Appendix 7). All survey results are summarized and
- presented in Fig - 9.2.3 accordingly.

'2) * Environmental Characteristics of the Praject Area

Detailed inspection was carried out for 20 bridges whose sites conditions are largely
“classified as being in the Black Sea coastal area, infand area and around lzmir City. Ina
“narrow belt zone belween the Black Seca and the North Anatolia high mountain, a high density
* of population and settlement could be found along the coast.  The infand area is generally flat

with the niajority of areas having a sparse population.  The two bridges in Izmir are tocated in
thecity.  These are further discussed below item by item.
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a)

b)

Distribution of mosques _a"nd schools _ | 7
In the Black Sea arca, mosques are densely distributed niear the bridges but hospitals
and schools are sparse.

Houses and public transport facilities

The sizes of 1-7 storied houses are distabuted near the bridge sites of the Black Sea
area. Most of the houses are more than 2 stories and the buildings of 4-storied or so
are conspicuously found in city areas.  Several cases are also found in which bus
terminals arc located near bridges in city area.

Conditions around bridges and rivers S
Many houses arc located around bridges over the rivers in the coastal zone of Black
Sea. Untreated sewerage flows from those houses into rivers which deteriorates the
water quality. Somic rivers give out offensive odor. Waste is dumped in riverbed at
many areas. Some places under abutment are used for hacking meat into picces.

River Flow shape around the River Mouth : _
No distinctive features are found at the inland area and [zmir but the following 3 types
could be classified for stream shapes around the river mouth flowing into Black Sea.

a case which abuptly meanders towards the east at the river mouth and flows into the

Black Sea _

- These cases were seen at many places around the river mouth between Rize and
Tyrabzon but with less discharge.

a case which abruptly meanders towards the west at the river mouth and flows into the

Black Sea

- These cases were seeh at many places around the river imouth passed by Trabzon and,
near Samson but with less discharge again. :

a-case which directly flows into Black Sea R

- A case where much discharge is confirmed. These are considered to be caused by
the sea current of the Black Sea and wind direction.  Velocity of river current at the
Black Sea area was relatively fast and those of more than 1.1w/sec. were confirmed

at nearly 30 places. At many bridge location on the inland area the river bed was

dry..

‘Topography around bridge sites ~ | .
“The road gradient is increasing sharply in case of entering intd the plateau inland area

from coastal zone. But bridge sites are not located in places where the road gradient
is conspicuously steep.  Road gradient is flat in many places. The maximum

gradient is 2-3 degree for up and down.

Soil and geological conditions at bridge sites

The foundation ground at bridge sités are classified into cohesive soil; sandy and
gravelly soil and rocks.  Rocks were observed at 3 sites and sandy and gravelly soil ©
were found at many locations.

9 - 17



® B b

vo| Bl | Bl - EXVROBVENTAL :
No, NAE _ | e [WATRCURREMwle] _ :
Schon] oo Masgae Cerciey] Fiwies | s Wm VEL . |dih} Ceclogy | Woie [ GARBAGE Rerars
_ : b | Ea | st m| ] - -
UAETEIE VARsves I T Ml U R B D i T I e b R B M K I s T
M bt |of < Jo | < bef-| -] |mw ] |is]os| o] 0 foha
IAIRNS BT S-S e l-to il - le s L= - foebylatiotilBointy
BN RORSKR -1 <] -Jalol-1-1-lo]st]s|clol 6 houwn
slp.umo;s R R L R R R A I R I
S04 JALIERS - d1=l-l-=1l-]ojofo|-f-|w]m [s]es|0] ~ istd
| asinsi e -l - =lolol-d-lm]awo] s -1 - fuon
,-." AT MEREFON =t-1=1-10!-10 o Bl Il Bl O Bl O (1 A Tt
EIEITR LI D R T I e B o e 1 I I o B I K e i
WALIRAES PASARNAR L=l - o -lod - -1l m|a|val -] - |kt
ATt RORRAND <l - b e = |- b OO -l - | B OS]~ f = (Puivl Wt
FUARTESH HACNISA S - l-l - -elol -] -qa | mrlefea] -] < lwwd #hifid
HARTSSOIS [ASAGH CAXALL =1 -Fp~10lojof-1-1o]rr|eg)- - Mudw .
SARDI-1Y HOARSTT ol - lo} -fe|-]-t=l=|w]nt s 0] - Huskd g i
ISARIIO 01 [FOPALH of-tol~fefl-1-[-1-lelmin]s o] -
gt peomeees - | < f - | el - -l [m] st ful s b o] - e ey sesnt o
Pl sooaenag | -] - - ol - - -~ | v s |- - e
wasnns oy b-]-fol - el - -f-d=|w]|srjuls |0} - fwamu
pansa fome b e - | << |- -lojol-lalm |ofmo]-] ¢ lwdbar et
mstoan lonorgsmenss | -4 < [ - | - -fol o] -] -[w]mtfes]sf-] - Jpom
0D (BT QS¥Sh B0y | WWRDOOY  GOUNGOCHkse O Dudivbe
_ @ VEDMofum 06~ 10nie - CLEAL @ 0RO @tual(Glud O lone
QBIRL  (eicnon) NS O MD Mol @ p-Rads = Minieai~Hi

: - THE STUDY ON o
| THE MAINVENANGE AND REHABILITATION of
HIGHKAY BRIDGES in THE REPUBLIC of TURKEY
| AUGUST, 1996
CRIENTAL GONSULTANTS COMPANY LINITED
_in association with :
JAPAN OVERSEAS GONSULTANTS COMPANY LINTED

Figure ~ 9.2.3

Envifonmentél/ﬂétural Conditions

9 -

‘18



9 - 19

gmAgeeedwon] OO T QO TOCIOTIo{olo]0joloicligci0o|OlolC omT g TR0
L - 5559 PUl UOLGHRNSULD
wepeBpraageddmeoN| — |~ [ = = |~ = — |~ |~ —] =] —}j—§—]=|~=|--— — | - © 7 RITINY AQ 30PO0 IATIJO pUE SER SHEXS 10 UenRDmy 0p0 uﬁﬁho nu
- S o1} IHMPUMOLT
I il Bl Bl Bt el i At Mot e Bl Mt T PPl Bt Bl el el Mt St Mt hogoﬂuﬂsﬁvﬂﬁﬂﬁﬂunﬂvﬁnﬁﬁ 30 TOTHAIONT auplang pue |zl
g mednTAg espug fmsnel O [ O[O QO (OO [0 |00 I 0j0 0|0 |00 ICIol0I0 DM AQ PHRIDUDE D0RRLGLA PUR SS10p] TOTIRIQLA, PUT JSWON 1T
- R Tl el ] === =l ]| o m =] ||t === rdﬂ_uﬁhs SP UGS .w.ﬁaﬁuﬁ PUR TP AQ (105 JO UOTRMUTUCD UOLENRLIRLC) 1105107
DAL ALQS) - ) . u .
I IEm -0 “pormboi oI BOIALD, | . SRS : :
. ssoooe Amodmamym sl O | - (O [CiCciCc 0lo(—!—{=I-1-|0l0]|~10i~]|0]~- Ea SJ2AL O uﬁ_éo PO DUV 4115 30 MOTUT Aq Sonnned uonnfiod mIEMIS]
SR NUUTRE SV R S N DU R VRN U U (N R N N R R R S van Bmoau; Eo.a sed URB 36 5e8 ﬁpmnyua» posed coea:om I OUNTIOL IV IS L
: woning;od
- gu._.rbn M| AUQULIEY JNANEDT 70 NONBISLIMA] |
el e e e e el m | S e o | =] =] = | IonEUre[Ye: 03 onp TeGEmaTaa pur AgdesSode) jo oFumyp). . - ofdeospuel L1
UONIMISUCD SWIP[ITK [T UDLWMRI00L pue] SIes| ce
e m el m] e ==l =] == =1 =] =] == =1<1"%" e onp 2w ‘pran Vonetdiyad sxpenduy; 1o ofweys ASNOIDWI| 91
FUQTIPEY IRLIQEY JO SauUmd) .
llllllllllllllllllll e ngﬁu%uoﬁauﬂﬁuﬁwiﬁmogﬂﬁﬂo 0[5 pUT wmA Y 61
. UORTPUOD UL
R R (R RV DU v Do SV B (Ui R RIS BT (DU U B e e Humﬁﬁsﬁﬂﬂe AP CONMINTPIS PIE OIS TS0 T oo tepeosyl ol
SIDALIL DUIOS W1-Loyem, OU : ] o - MO DITUTRIP PUT [[PUR]
g ssoeoe Aredasm sy el O | - Gl ol olotlo|el - =l -{-1—-(Q]O|~101—-10 ]|~ 01 211p UOGTPUOD PIQIAL P2 SRIADSTD IDAT 10 SITTL) uoTeTg Eatiotoman| €1
mgmamodipony] — | — [ = | =l =] = = b e el m e = e = = =] = | - Speos-otiney Ag Erempanort Jo Sagnﬁma 10 35wy TAPUINOID TT
opow eacumruonERtA apoN] — ) — | — 1 — | m ] = | e e | | = | === === == wonweEon PUT UoTEWEIo0: I TTEyuNE 4Q oTSom esdo], vosary [0s] 11
' . - ; . A SULTTT) O .
! malaf el ==l ==l === | =] === ==t~ — |unumo ué R&oo@uﬁ AyderBodos lqenten 30 ﬂwﬂno AJo1oan puw Aqdezdedoy | ot
: - JIRWUOTANLT TRUTBA]
— =] =] == =1 =0=1T=1—=]={=1=]=-1t=f =] ] = SJUDPIOIT PUH SU-9ATD *SIPLSPUR] JO-HEU W uﬂu.s& (Xsrg) SpRE 6
. ] Hmo—
fmosumenpumon O (O [0 | OTO | 0lCcic|Oo|0iCci0i0|0|l0loCc0lOIC ! pmsugp D p— T oweml %
. — ] NIELEA (O DTN S} WE SERqIEs JO UOReIsiDs :
s al ] =]l == == wl == ==l =] =1=] ]| = o1onpsuonmpuos AR DU MR 0G0 J0 TONRIOIDINE BOUIPTOD ESH MANT] L
b el i o c s e | 2 === ) =] e =] vowmes j0 stqBu sy sorem ‘SgBu waﬂw 30 88.530 30 sy prre SRy e |- O
. . SIS RANMD JANO JO SUTPERL. 2030100y 2m o ] e
el m ] e ==l = e e = i = = [ =" == ‘sowing spidwn 'soqoImgd 3o dnea 9 Jo ss0[ 0 0 a8ramy Andod emamd| ¢ .
— | ==~ =ttt =] ==t —f— DITEL] TOIE JO UORILUTT ¢1 NP JIHs ANUTNmIoD SONRMUIE) Jo eS| #
— peImbal, . . . il . ] - ) SIUDPITIR PHE USUSSIUCD DIJEN JO SEUIIOUN I S yons ] . .
| wsmapspmeoNmL OO0 (0IC|0j0i0icioIci0lo |00l |0I010 @snﬂs Wl Jusord pua sTeidson ‘S1o0nas oo sy SONMR MR PV ATRIL| £
] SDUF'] JROH JO SPRING IpT| - : L] . . . SMAINGS doueR Jo "
amuomoapssorAmdumy| O | OG0T l0[0l0lojoiolc|Cc i 0{el0]lo |00 | sy pu pus 57 yons .ﬂugsoéoaooo% 53509 j0 5507 sonwady smmonesgl 7
I (UMD PUR]FAPSH
| Poveopun U B0RIDSBIMIUON| = | - | = f = | =l - - el e i | = |- -] — -3 . Eau&a.“obuﬁauvgqnsovqsgsfﬁaugnm ) e
‘“ . . i JUSUXLQ AL ey
- ozjstistjstiotterdptlerlarjunionjée18islo|syrje!l il :
_ SETEWYY 'ON ASpUg . - Suausoa T3] (RUITLOIAVE
: BUILUD0IDG 10) JRULIOT  $'7°6 - 2[QEL . . :
G0 : - & &



Ammals and birds : | ' ' . If
In the Black Sea area, no pecutiac and prcc:ous mhabm:lg animals are conﬁrmcd

except that cows and shéeps were put to grazing in the siver bed of both upper and

down stream sides of bridges.  Frogs® cracking was heard very often at this season

but broad swamps were not confirmed.  On the sandbank under some bridges, 20-30

scabirds were observed gathering.

Fish ~

For both the Black Sca and m!and areas, sinall signs of fish were seen al some places in
rivers but not so many.  Caslinig nets and fishing boats were found at Black Sea
‘around the river mouith.

Trees and Plants

_\/Iang areas around bridge sites are used by the peopIe for their Iwmg and no precious
spieces were confirmed.  Fields of “hazel nuts”, special products of the agricultural -
land of the Black Sea area, are largely dlslnbuted Distributions of “cereal” fields are -
found in the mland area.

Noise and vibration

Teaflic noise around bridges in the city is large, even disturbing conversation at several
focation Vibration caused by automobile traveling is not so laige and the hunian body
could not detect it at the roadside on the existing ground.

Water quality etc.

Existing pollution was investigated by visual mspecllon of the river water colour tone.
Clear water was secn but at few places and ntostly it was opaque or muddy colout. -
Most of the nvers in city areas gave out a bad odour.

' 9.2.4 ' Screening of Pélcniial Envir'011111311lal Tmpact

S After site survey and delalted inspection for the selected 20 bndges the results of
-screenmg with respect to polenual environmental impact are shown in Fig - 9.2.4 on the format
of HCA Guideline. ‘:Z-;

9.2.5  Results of Initial Environmental Examination (IEE)

_ Detailed inspection was carried out for 20 bridges from which 10 bridges were
" selected for preliminary design. - These 10 bridges would be repaired or rehabilitated in the
futdre.  Construction of new bridges and roads are hot required by this project. For repmr
“and rehabilitation, each bridge wali have eftects upon environnent according to its work items.
'As the results of the study based upon the aforementioned field survey, the following items are
considered as environmental effects to be caused by construction: :

- econoinic aclivities

- waste

- hydrological situation
- water pollution

9 - 20



- nioise and vibration

- Assessment of these items will be discussed in the next chapter taking into account the
preliminary designed construction.

9.3 Environmental Impact Assessment
93.1  Description of the Project {PD}

Potcmi_al Environment Ikmpacls were screened as thé results of 1EE. Meantime, 10
bridges were selected for preliminary design according to the detailed inspection of 20 bridges,
and as shown in Table - 9.3.1, work items for rehabilitation were decided.

93.2 Description of the Site (SD)
SD is as discussed in the Section 9.2.3  Rehabilitation works are riot scheduled for-

bridges as located in such natural preservation areas as imporiant national parks as described in
9.1.2-3)." However, Sardere Bridge in division 13 is situated about | ki, upper stream of

‘Burdur Lake, one of the wetlands in Class A Type. - But the River Sarderesi is usually dry.

9.3.3  Assessment of Environmental Impacts

Assessment of effects has been judged based upon the repair and rehabilitation plan of
10 bridges and in accordance with the Forms stipulated by Turkish EIA Regulation (1993), and
shown in Table - 9.3.2. '

Overall environment impacts have been assessed by JICA Guideline and showa in

“Table - 9.3.3. The followings are soine explanation for each item. -

1) . Resettlement :

~ Nature of the project is the rehabilitation of the existing bridges, and most works can
be implemented within the present highway boundary of KGM. Therefore, requirement for
land acquisition is not anticipated except in case of a temporary access diversion to be

constructed at Akcay Bridge in Samson Area where about Lkm. temporary detour is planned on

shallow water on the up-siream side.  Although it crosses a firm and forest tand.

- 2) ‘Feonomic Activity

. Loss of land and change of economic structure are nat expected to take place.
Rather, there will be temporary benefits only to local residents as they provide food, goods and
services to construction workers.
3) Traflic and Public Facilities

7 In principle, rehabilitation wor_ké are executed traftic lane by lane in irn.  During the
constriction of one side, the other side is open to traflic in one way operation controlled by
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: Table - 9.3. 2 I‘ﬂ‘ccts oi Control Ttems- -Requirement of Turkey EfA Regulation (1993)
No. “Controt ftem Bridge No. Remarks
1 2 31 4| 3 6 7 8 9 10 :
1 |New Construction X x X X X X % X X % |Repair & Rehabilitation
2 |Eanh Work X X Al X1 @ | A X X A | O |For temportary access
embankment
3 |Effect to Flooding X ol x| x| x x | x X X X T
4 |Construction Dust il Al A fa JAN P A A\ JaX £y By concrets scraping
5 |River Works X | X &N x X X X x | % A |Rather io be Improved
& [Usage of Waler Al Al Aa]la]l &l A N | A N | A |In working hours for dust
: : ) : ) . tontrol mainly .
7 1Sclid Waste Alaflafalalalala] a] A Siapedconcreteandsome
: : . ) . soil
8 [Construction Noise Fay Al A Fa) Fa¥ A N A Fa) A |By concrete breaker in
scraping
9 [Cuiting Treesat Read | X x | A x O A b X | % A Mostly inside of KGM
_ |Sides : Lands  except NoS
10 |Effect to Firming X X X x (o} X x x X X |Mostly inside of KGM
Land . I Lands  except No.5
11 {Danger in A AN PN AN A Fa¥ PN Fay O A |Ocdinary Work
Consiruction Work
12 |Effect toFloraand X % X X x x x x X X
Founa
13 [Othérs
© Considerable O Some A Minimal X Nil

" Table - 9.3.3  Overall Environmental Impacts by the Project

No. | Envionmental ltem | impacts | Reason

Social Emvizonment

I [Resctilement None Repair ol'e\ustmg bridges

2 |Econoniic Activities Positive impast | Femporary benefit by construction \\orkers

3 |Trsffic/Public Factlities Miniial  [Only during repair work period

4 _ ISplit of Communities - None -

5 [Cultural Property None Such properties are not observed nor repo:1cd near__}

6 . |Water Rights and Rights None  ° {Fun fishing b) lecal people only

of Common

7 jPublic Health Céndition Nene C : -

8 |Waste - Shght Small fragments by repair works .

9 - |Hazards (Risk) * None

. (Natursl Emviconment

" [No slope cut or decp excavation

: None

10 - [Topoégraphy and Gcology : R : - ‘ -
11 [Soil Erosion Positive lmpa(l River Contro] work at Babadat and Candir Hasaripaca Bridges
12 [Groundwaler . None “[No deep excavation
13 JIlydrolegical Situation Positive Impact [Sincoth flow by river contiof work same as (11)
14 (Coastal Zooe None Mo earthwork at coastal bridges )
15 [Fauraand Floza Negligitle  |Roads traveese mostly cultivated arca.  No nearby Natural Resenves
etc. except Sardece.

16 [Meteorology MNone -

17 Landscape Neos -

" Pollution . o

18 JAir Pollution Pasitive Impact [Due to smooth running by vehicles
19 [Water Pollution . Shight Only during repair works
20 |S0il Contamination None

‘21 [Noise and Vibration Positive Impact |More smooth traftic after repairing
22 |Land Subsidence None -

23 |Offensive Odor MNone | -
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traffic signals or manually, In case that all teaflic is to be suspended, a temporary detour shall
be constructed.  Thus only temporary impacis are expected.

4) Split of Communities

) Disruption is not anticipated though with stow traflic closing one lane and also
temporary access passage.

- 5) Cultural Property

There exists no known historic nor cultural sites within the area of influeice of the
bridges.

) Water Rights and Rights of Common
Impact on ﬁshing activities will be 'negligible or minimal.
) Public Health Condition

During rcﬁabililalion some debris will be generated by construction workers, bul they
shall be well controlled by supervisors.

8) Waste

“There anticipated some waste generated by repair works but those volume shall be
‘minimat.

-9 Hazards (Risk)

No landslidé nbr_cavé—ins are expected because slope-cuttings will not be done.
10).  Topography and Geology

Valéablc topogréphy and geology docs not exist in and vicinity of the sites.
11}  Soil Erosion

No soil erosion by earth work is to be gencrated.  River control works are designed
~ at Babadet and Candir Hasanpasa Bridges but they \wll act rather positive 1o prevent soil
erosion and {scouring).

'12)  Ground Water

No deep excavation will be done to disturb flow of ground water.
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13) Hydrotogical Situation

River control work shall act favorably for smooth water flow and maintain the
discharge capacity of river.

14) Coastal Zone
No éarthwor'k is planned at .bridgc sites on the coast..
15) Fauna and Flora
 The project roads traverse mostly cultivated area.s and will not éft‘ect virgin forests and
protected areas such as national parks, wetlands and others except Sardere Bridge near Lake

Burdur (Wetland). It is judged that impact on fauna and flora will be none or negligibly small
due to the nature of this rehabilitation project.

- 16) Meteorology

No eftect is anticipated as no wide carth moving nor tree cutting are planned.
17) Landscape

No change in wpography is expected with minimal waork for temporary access which
shall be removed after completion of repair work.

18) Air Pollution

Improvement is expected in some degree due to rehabilitation work for smooth

" running of vehicle.

19)  Water Pollution

-1t is anticipated that in-flow of surface water is to be well controlled by repair work.
20) . Soil Contamination

Soil will not be contaminated due to no usage of hazardous agents.

21)  Noise and Vibration

“This rehabilitation work will induce beneficial impacts rather than negative impacts on
noise and vibration because the work will greatly improve pavement surface condition.

22)  Land Subsidence

No earthwork is to be done to lower ground water fable causing land subsidence.



23) Offensive Odour
No additional offensive odour is expected with normal increase of traftic .
9.3.4  Miligation Measures

As the results of the environmental assessment on the project, the following negahve
impacts were clarified among 23 items and all are judged to be generated during repair works.

l) © Trafiic Congestion

‘The works should be executed side by side in sequence, and one side be always open
to traffic controlled by signal except § brldge siles where temporary access diversions are to be
constructed.

* I principle, these temporary diversions are to be demolished as soon as possible after
repair works are completed.

2) Waste

- Wastes shou[d be treated properly in accordancc with the dlrectlon of ﬁe[d

SllperSOTS or engmeerb

- Monitoring should strictly be conducted by the ﬁeld supcmsors to check manncrs
apphed to disposal or conditions of wasles at the construction s1tes

3 Water Pollution

. _ M(mitorihg should strictly be conducted by the field svpervisors tio prevent inflow of
soils and disposal of waste and garbage, and drain dirty water into rivers and groundwater.

9.3.5  Conclusions and Recommendations

Due to the nature of the project which requires only repair and rehabilitation work
wilhout new construction, the potential negative impacts by the works are ‘considered minimal
and could be ofiset by the positive economite and social lmpacls Successful performiance,
however, will bring about benefits to traflic and related industrics in the area concerned. It is
essential to take precaution measures for mamlammg the present env:ronmental condlllon
which is considered favorable in gencral

However, it should be noted Ihat cnwronmental paramelers marked ‘with small effeci

miay threat project sustamablhty if adequate countermeasures are not taken. Thereforc
continuous and approprla_te:momlormg shall be required.
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C'hapter 10" Opelation Planning
0.1 Introduction

Having gone through the whole process of inspection, technical evatuation and
concluding on the urgency of various items of defects, it would be a great disappointment if the
next important stages of what is going to be done, is not followed up seriously. This is the
iimiplementation of the proposed rehabilitation and maintenance works. The need for maintenance
has never been taken seriously by goverrment departments and is all too often considered as
utinecessary of of a low priority. Worst is when thére are severe limitations on the public
expenditure. In such circumstances it would be near impossible to have anyone interested in
maintenance.

Funding for maintenance work is a common problem amongst many countrics including
the United Kingdom and the United States of America. It is a problem that cannot be ignored as
the lives and safety of the public are put at risk. For example, it is estimated that about 1000 lives
per year are lost in the USA which are directly atlributable to accidents involvirig inadequately
maintained bridges, ( ref WHY AMERICA'S BRIDGES ARE CRUMBLING - Scientific
American 1993-03 v266 n3 pi8-24). It is therefore a serious enough problem that the two
named countries have set aside in their annual highway expenditure budget funds to cope with
these requirements. '

This chapter briefly illustrates, the method of assessment for the most cost effective
planning with a timited budget.

10.2  Prioritization and Planning Operation
10.2.1 Objective

The main objéctive for prioritization and planning must be for the efficient utilization of -
available resources in order to maximise benefit. A backlog of maintenance work can be eased
somewhat if the available the resources can be directed to that work that despérately requires it
cather then just spreading it around on regional basis. Eventually and with fine tuning, it may
even be possible to consider preventative maintenance but realistically this is quite a long way
away.

10.2.2 Prionitization Criteria

" The criteria for the selection of structures arg based on the important constraints which
are afecting the present useage of each and every bridge. Bridges suflering the same fate of
under-maintenance have differént level of priority for repair and the basis for such evaluation
shall be carefully considered. Local knowledge of the structure and regional variation are ,
essential in arriving at a satisfactory conclusion. The prioritization criteria are set out as follows:
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a) Safety of the public.

Is the structure posing a safety hazard and endangering the lives of the travelling
public? As an engineer, we owe it to the public to provide safe passages across any structures
provided that the load encountered is within the tolerances of the designed values. These
designed values should be comphmemed by adequatc level of maintenance,

b) The present ﬁmcnon of the bndge

It is quqte possnhle that the change of use may occur and the 1mp0rtance is not as
originally expected. This could be in the case whereby the traffic had been diverted as a result of
the construction of a bypass to this route or all the heavy goods vehicles have been diverted to
other altérnative routes. On the other hand, the bridge could have been subjected to heavier
loading than the designed for.

c) The residual carsying capacity of the bridge.

Following an inspection and design assessment, the residual carrymg capacity should be
determined. This should be compared with the actual imposed loading on which the bridge is
subjected. A decision can then be reached as to how critical the condition of the bridge is.

d) What happens if in the cvent that the bridge becomes unuseable.

" Consideration should be given to the eftects of the possibility of a bridge being totally
closed to traffic. Are there any alternative route(s) and if there is a possibility for the construction
* of a temporary relief bridge? Is the diversion far and is the existing infrastructures capable of
handling the newly imposed traffic loading? .

e)  Social requirements.
- Thebridge could be the ohly link betiveen a regional centre and a collection of =
- settlements. It also provides the local inhibitants with the only source of entertainments. In our
' case, the study is for bridges on the arterial state highways and such social considerations are not

as chtical.

f) . Economi¢ considerations.

Some impona:nt questions have to be asked before a decision is made. Is it cheaper to

“build a new bridge than to repair? In the short term, will the local economy and sometimes the
. national economy be affected if the bridge is allowed to detenorate? Future considerations as to
‘the use s also necessary in the assessment of cost benefits to any proponals

1023 Prioritization oandges

The first part of the final selection is based on the technical deficiencies. The worse the
conditions of a bridge the higher the priority is for rehabilitation and maintenance. The second
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~ part is less clear cut as the reasons are subjective and are open to interpretation of the responsible

pcrsonfaulhonly However the guidelines are prowded to assist in reaching an equitable decision.
i) Technical conmderahons.
a) Determination of defects and grading.

Routing inspection or a simple inspection is necessary to deterniine the level of defects
which are sustainéd by the bridges. These defects are graded in accordance into the categones
A,B,C and D; all as described in the Inspection and Evaluation Manuals. The grades are in turn
converted into points and are mulhphed by the corresponding importance and emergency
indices. The points are summed to arrive at the cumulative total for the bridge. These values are
compared between bridges and those with low score are deermed to be satisfactory and are
eliminated from further consideration. :

b) Further technical evaluation.

High score bridges, including all grade A defects, are analysed individually and
decisions are taken to either instruct simple repair works or to instigate further inspection for
more difticult problems and in the case of uncertainty. Information collected from the detailed
investigation is essential when decrdmg on the most effective repair methods and materials to.

-remedy the problems.

c) Final selection and recommiendations.

The final selection of priority bridgés will be carried out after the further inspection,
which in effect is a detaited investigation. The bridges will be ranked in order of worst conditions
first. The list will have to cover all spectrum of defects, including possibly for the deterioration of
present conditions. It is suggested that a certain amount of the budget be allocated to tackle
potential problems with preventative maintenarice measures as it is more effective and cheaper in
the tong term. The bulk of the budget will be for urgent rehabilitation and repair work as
concluded by the prioritization ranking. It should be noted that at this stage, any structures that
are classed as dangerous should be actioned forthwith because lives are unmedlately put at risk.
Instructions must be issued for urgent temporary safely measures, sich as proppmg, traflic
diversion etc., to be in place.

2) Subj eclive'considerations

After the technical consideration proccss the priorilization list is reviewed with
considerations given to the criterias as given in section 10.2.1. The purpose of the review is to
fine tune the ranking to reflect the urgency of the needs of the public from the point of logistic,
social and economic considerations; although not necessarily in that order of priority. The
importance of each is considered

a) _ First on the list for consideration is the importance of this bridge to the road network

and to the community that is served by it, Generally, where a bridge is on the artetial
network it has to be an important link. The next consideration is then the possibility for
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the traflic to be temporarily diverted to a paraliel bridg’e in the case of a dual
carriageway. This is only postponing the inevitable but in cases where money can be.

~ made to stretch, this is one case for which it can be done. In other words, works that
would not normally be selected for repair this financial year is now chosen as we are able
to defer the spending on a one half of a parallel bridge. Therefore as far as the priority is
concern, this is less critical than an equally badly maintained bridge which carries the
only carriageway.

b) “The economic advantages that could be derived from having the bridge rehabilitated or
repaired have also to be assessed: Diversions and traftic management can cause delays
and to the economy, it ineans a loss of money or revenue to the region and the country.
The choices have to be evaluated carefully and a comparative scheme cost arrived at for
a decision on the selection of an appropriate option and ranking. Sometinies it may even
be cheaper to proceed with slage rehabititation work than to have a complete bridge
closure with added diversion and traffic management. In any case, the expenditure
should be to consider the economy of the country as a whole and not just how much it is "ii\
costing KGM. :

c) Bridge have special social function too. It is said that the card game of Bridge was
invented in Istanbul by two Englishmen who lived on opposite sides of the Goldern
Hern. Bach night they meet for a game of cards and they took it in tuiis to cross the
Galata Bridge to get 1o the others’ home. Hence the card game they were playing was
named Bridge. Generally bridges that link rural communities to regional centres
provides, possibly, the only means of access to the only form of entertainment and social
activities that is affordable - considering the distance, time and cost of travelling,
Inevitably the local economy can also be aftected as goods are not able to get to the
market and vice versa. However the social importance becomes the deciding factor in
this case.

d) Environmental consideration is becoming an impartant issue for most projects these
' days. Careful considerations have to be taken with regards to the effects on the _

* environment for proposed maintenance or rehabilitation work due to the presence of X
unique species of flora and fauna. Other considerations included the level of noise and EL
dust pollution ihat may be affect the local residents living near or under the bndge. The
result may be a change in the hours of working in a given day or season, the use of

- environmentally friendly materials and methods of working.

¢) - Somee bridges designed and/or constructed in earliér times may have to be preserved for
historical and ‘engincering interests. Typical examples are for those bridges which have
becn designed by emminent locat Engincers or Architects, unigue construction
materials, rare form of construction and design. All of which can be considered the
cultural heritage of the nation and should bé preserved at some'cost. -

3) Finat sclection of priority bridges

The final sclection of priority bridges is the combination of the technical and_subjec'livc
considerations. We have basically come to the conclusion as to which are the critical bridges and
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what are the neccssary work 1o be done. The next stage is then to plan the execution of the
works. :

10.2.4 - Planning of Annual Operation

Planning the exccution of the works requires good practical site and design oftice
experience in oder 1o be able to appreciate the complexitics and difficullies of maintenance and

‘rehabilitation work. Such works are often more time consuming in its operation and more

expensive despite that the volume of materials required arc much less than for new construction.
For example, time is easily lost where it involves breaking back of concrete sutfaces which are
not easily accessible, selection of incorrect tools and materials, inadequate accesses et cetera.
Hence the emphasis is always for proper planning and selection procedures.

1} Scope of the Works
Mainteriance and rehabilitation works can be generally classified into three categories :
a) routine

- work that can be done frequently and easily such as cleaning, cleaning clearih'g blocked
drains '

b) periodic

- work that has a cetlain recurrence after a period of time such as and repainting of
parapets, joint replacement, renewal of deck routine waterproofing and resurfacing,
accident damaged elements repairs Period could be daily, quarterly, yearly etc and

1

¢) - special

- work that is not normally required except as a result of defects, repairs prémalpre :
failures, damages and failures by natural disasters, The occurrence is mostly
unpredictable except for in-built defects.

2) Planning

The various items that have to be considered in the annual planning for maintenance and
rehabilitation work are delailed below. It is quitc a task to develop a proper plan of action for an
entire year especially that there are many variables that have to be taken into consideration. With
expenence and a documented record of yearly expendﬂure on the three main categories of work,
given in section 10.2.3.1, the possibility of increasing the accuracy for planned expenditure can

“be greatly enhanced. The various aspects that have to be taken into account when planning, apart

from knowing the scope of maintenance works, are as follows:
a) Available budget. It is essential to know how much is allocated for maintenance work

and how much can be achieved. Standby reserves should be obtained to cater for the
unfoiseen work and a plan of action should be made.
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b)

d)

g)

h)

i

- 10.3

| Regional weather vatiation and scasons. This has an eﬂect on lhe partlcular types of -

work that can be carried out. For example it would not have been possible for repanr and
inspection of the foundation of river bridges during the end of the rainy seéason in the
Black Seca coast as ﬂoods are likely.

Avallablhty of appropriate repair materials. It is essential that the right quahty of repair
matetials such as non shrink, self levelling grout, rapid hardening and seétting materials,

: expansmn joints étc. cai be available. Othenvise the repair may not be 'successful and
- money is smlply waisted as more repair will be necessary Efficiency of operation and

quality of repair work are more important, with the aim to do and do it right first time.

Availabitity of manpower. Considerations should also take into account the availability
of all categories of staff that are necessary for carrying out the repair work. Planned
roster for annuial vacation may be necessary such that valuable working condlilons are
1ot missed.

Availability of machinery. It is essential that necessary provisions are made for the
availability of specialist machinery. This may mean having to have the machinery
detivered from other regions of the country such as i the case of an underbridge
inspection platform.

Availability of specialist conteactors. It is anticipated that major repair and rehabititation
works will not be undertaken by KGM. Therefore it is in the interest that the repair work

" be given to specialist who are competent in this field.

Public information. Information for the public concerning the repair works that are

' 'currcni!y in progress should be made available to enable them to plan alternative

journeys and to avoid congcsuon and delay, which is a cost to the national economy.

: Pubhc holidays. It is prudent that tepaic works should be stopped or avoided during

pubhc holidays such that disruption to traffic can be av01ded from an already potentially

' congested holiday traflic demand.

- Alternative routes and diversions. Prior to the works, an alternative route and adequate

advance traflic management scheme should be designed to assist motorists.

Availabitity of repair know-how. Prior to lhe actual repatr bemg undertaken, it is -
essential that an understanding of the detail repair requirement is fully understood This
process of assessment of a pamcular repalr requirement through to successtul
implementation, has already been given in the text produced by other team members of

* this study.

Requivement for Operalion

To ensure a successful implementation of highway bridge maintenanice operation, it will

be necessary to re-evaluate cerlain important existing crietdia.. The willingness on the part of the
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“KGM mainteitance division to fulfill such ambitions will not be fully realised unless there is an
“equally available willingness ori the part of the goverment and other institutions to ensure its

success. Some of the major criterias are briefly deseribed below.
10.3.1 Budget

* Tn ordet that current investment in highways bridges can be satisfactorily preserved,
KGM must set a realistic budget for their mailitenance. The KGM highway budget for 1995 is
49,213 biltion TL and of which 1,365 bllh(:n TL is for maintenance, which is approximately 2.8%
of the budget. The budget for brldge niaintenance is 114 bllhon which is approximately 0.23% of
the htghway budget.

In the UK for example; the planned 1995/96 maintenance budget is 35% of the
Depanment of Transport (Dtp) Roads budget. This amounts to £675 million ($1080 million) and
in'the opinion of the British Road Federation, an additional 15% will be necessary. In Japan
however, the maintenance expenditure is about 20% of the Highway budget and of which 5% is
for bridge maintendnce. This is indicative of the importance that these governments give to
maintenance as preservation of their highway infrastructure investments.

There seemis to be some dilferences in the level of maintenance expenditure between the
various countries for the highway infrastructure but the consensus is clear. More spending on

_ maintenance is necessary to protect existing investments. Vehicle owiers are very well aware

that even the best car will require regular mainténance after a certain distance travelled. Why not
for bridges? It is simply wrong to postpone this expenditure which are so essential to the safety of
the travelling public. It is the duty of the KGM to provide a safe passage fof all the users. There -
is no riecessity for one important public figure to be involved in a fatal accident, due to
inadequate maintenance, before changes can be brought about. Tt will not be good for the -
credlblhty of the KGM and the morale of it’s staft.

: 10.3.2' Institutional change’s

1) Staff Training

Currently, the knowledge of the maintenance staftis limited only to their own initiatives.
No foriital training on maintenance is in place and the work that is often carried out is not
effective as it is always their ficst trial. Efforts should be made to formatise trial and trusted _
methods of repair to enable this knowledge to be passed on. Such an ¢xample is the discovery of
the existence of Alkali Silica Reaction in Izmir and the tests that had been carried out to '
established its'ekis{ence. '

“Transfer of technology {rom the more aclive (wnth higher volume of work) reglona}
directorates: to lesser active directorates should be encouraged. Frequent seminars and
discussion forums with expert groups should be encouraged to create awareness amongst all
personnel - There is a direct correlation between the design work and the finished product. Often
poor design, with bad detailing and reinforcement congestion, coupled with inadequate and
non-existent supems:on are the perfect recipe for poor quatity construction. Hence the
awareness of all engineers aboul the effects of their work and the relationship of their work is
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vital, In Japan and in the UK, there exists a national formalised training programme for engineers
to be acquainted with most of the facets of the construction industry. No reason why it should

not be iimplemented in the KGM, albeit on a modest scale.
2) Changes in attiludes and criteria

Based on the results of inspection pcrformed by the various engmeers in the study team,
the satient comment that cmerged for most bridges is the comment- poor workmanship. Tn the 10
bridges selected for study of repair methods, 9 have been so labelled. This is a very disconcerting
figure as the age of the bridges are not even up to anywhere near the design lifc. We have bridges
that are as new as 5 years and as old as 34 years. Coupled with our personal experience in:
Turkey, this brought us to the conclusion that certain attitudes in design, supervision and
construction must have to change.

In the UK, bridges that had been constructed below standard have in most cases been
asked to be demolished and reconstructed, Such cases include inadequate concrete cover to
reinforcement which cannot be easily remedied without extensive breaking back of the concrete.
Supervision engineers are not allowed to accept such poor quality of workmanship. Yet for the

same quality of bridges in Turkey, they have been accepted as pait of the permanent works. This

is clcarly a case where the Client is not getting quallly works from the contractor and thie
supervision engineer.

The review of certain aspects are considered to be necessary to ensure that future
construction works can be as better of quatity. They are

a) ‘Review of the design code to cater for new European Union loading criteria and for the
“code to include guidelines for assessment of residual structural strengths

b) Review of the tendering procedure such that the right quality of comipetent contractors
and consultants can be attracted to carry out their duties professionily and to accept -
their professsonal liabitities. This will inturn lead to a slightly higher initial costs but a
saving in the long term; Quatity does niot come cheap but is worth paying for.

- ¢) Stricter supervision is necessary.. This may sometimes be helpful if the sole authority
for the engincering decision is left to the responsible consulting engineers.

- 1033 Faciliiyand information

" The facilities that are available to KGM are variable. In some instances, there are more
than required and at other instances, it is non existent. Having the right mix of essential
equipment and a regularly updated inventory of all available equipment on a national scale will
greatly enhance the possibilities of regional directorates without this equipment, to carry out
maintenance activities that they would have otherwise had to ignore.

Targctmg the storage of vital but scarce equspments at strategic locations around the

country can greatly assist the delivery and access to such facility. Considerations should mclude
a shared programnie of maintenance work and avallable manpower and matenals
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10,3.4 - Nations economy

Transport forms an 1mportant facility in the nations economy. More than ninety
percent of all passenger and freight goes on the roads. In the Arterial state highways that we
have studied, it will have serious implication in the movement of goods and people should the
infracture of these rontes becomes unserviceable. With increased trade and sometimes without
alternative routes, this would be unthinkable. Therefore it is essential that this infrastructure be

‘regularly maintained and improved ta serve the interest of the nation. Support for such just

cause inust be abtained from the successive goverments for continual investments,
104 Operation'aﬁd Planning of the 10 Study Bridges
10.4.1 The study bridges

The 10 bridgés selected for the purpose of this study are as listed below.

1. Buca Ustgecit in Div 2 lzmir -

2. Hital 11 in Div 2 lzmir

3. Babadat in Div 4 Ankara

4, Selyeri in Div 7 Samsun

5. Akcay in Div 7 Samsun

6. Koparan 11 in Div 7 Samsun’
7. Asagi Cakalli : in Div 7 Samsun

8. Gelincik in Div 10 Trabzon

9. Sardere ' in Div 13 Antalya

10.Candir Hasanpasa in Div 14 Bursa

With the exception of Hifal 11 br:dgc unique as it suffers from problem related to

Alkali Aggregate Reaction (AAR), all the bridges suflers from a series of problems which are
“almost identical in natuie but of varying dcgrce of intensity. This pattern is represematwc of the '

majority uf the bridges that had been mspected (See Appendix 8).

'10.42  Planning and prioritization

As the KGM budget is quite small for the maintenance of bridges, it will be necessary

- for the rehabifitation work be done with special additional fund. The is one of the most

|mpor!ant work to be carried out as an estimated 20% of the entire KGM bridge stock will

“require similar work. It is an oppurtunity to verify the repair techniques, materials and unit rates

for repair works to be carried out in the near future. Some of the study bridges are found to be

“in a critical state of disrepair. In the interest of public safety, it is proposed that the following

groups of repaics be carried out.

1996 4 bridges Babadat, Asagi Cakali, Sardere and Candir Hasanpasa. Total cost
$358,000

1997 - 2 bridges Hilal Il and Akcay. Total cost $418,000

1998 4 bridges Buca, Selyeni, Koparan and Gelincik. Total cost $133,000
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The repair schedule is as shown to accomodate for the possibility of two téams of KGM

supervisory staff for each year.

Bridpe Repair Schadule

Work in 1936

Jan

Feb,

Mar.

Agril

May | Juns July Aug.

Sept. -

G

Nov,

Babadat

Abady Cakally

Sardere

Candys Hasanpapa

U.B.P1

ey

Work in 1997

Jan,

Feb.

Mar.

Agril”

May | June | hly | Avg

Sept.

Ot

Nov.

Dec.

Hilal - 11

Akgay

Work in 1998

Jan,

Feb.

Mar.

| May | June .Fuly: Aug.

Sept.

Oct..

Naov.

Dee.

Buca |

Setyeri

Koparan

Gelincik

KEY: 1) +——
2-) 4+——>

U.B.P 1; Under bridge platform from Efzincan
U.B.P 2 ; Under bridge platform from Ystanbu}
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The first group of bridges are the critical bridges. Prior to the repair work on the AAR
bridges, it is essential that further studies be carricd out on its extent and severity. Hence the
programme repair work is scheduled for 1997.

As the location of the bridges are so scaltered around the country, it is expected that
additional staff experienced in bridge repairs be required to assist the existing KGM maintenance
tcam. Tt may also be necessary to involved experienced consulting firms to provide the necessary
staff to supervise the work and also to train KGM personnel..

10.4.3  Operation

To ensure that the work can be successfully carried out for the repair of the study

- bridges, we have looked at the requirements for repairs. The riecessary repair materials,

equipments and machinery are stipulate to atd coordination of scarce resources. A summary
sheet is prepared for each of the bridges. They are as attached..

10 - 11



~ Chapter11

&
Financing for
Road Maintenance



e
)
o

‘Chapter {1 Finauncing for Road Maintenance

Finanicing for road maintenance in Turkey is not sufficient for implementing the
recommendations in this report. How to manage the most grave constraint is entirely up
{o the administzation by Turkish side. Some useful information is summarized for road
maintenance financing in this report.

1.1 Financing Road iniprovement in Japan

11.1. 1 Ways and Means for Road Projects

Unlike the administrative categorizations shpulated by “Road Law", road

- projects in Japan are broken down into three kinds from the perspeciive of prmcspal

investors and sources of financing.

General road projects are financed by national funds (cosls paid by the state)
and local funds (costs paid by local public body), and arc broken down into those :
conducted by the Minisiry of Construction through a local construction agency (directly
administered road projects) and those conducted by a local public body with subsidy from

- the state (subsidized projects).  Toll road projects are financed by mainly foans (such as
* treasury investments and loans) procured by 4 public corporations, 12 local public bodies,

43 local road public corporations and oné private company, and repaid by toll revenue

after completion.  Subsidies are provided from national and local investments and loans.
* The 4 public corporations are the Japan Highway Public Corporation, Metropolitan
 Expressway Public Corporation, Hanshin Expressway Public corporation and Honshu-

Shikoku Bridge Authority. The single private company is Frans-Tokyo Bay nghway
Corporatlon

In addltlon there is mdependent fmancmg (local ﬁmds) by local pubhc bod:es Ip

_ . this form of financing, road projécts in Japan are financed mainly by natlonal and local
S ﬁmds and treasury uwcslmems and loans :

- 1)': National ﬁmds _

- National funding sources consist of gasoline tax, LPG tax, motor vehicle
tonnage tax and other taxes, government construction bonds, and NTT funds. lhey are
used for the cost of exccuting directly adininistered projects, for subsidies to local pubhc

~bodies, and for investments and loans for toll road pro_lects

2) Local ﬁlnds _

Lotcal fund sources consist of diesel fuet transaction tax, miotor vehicle purehase
tax, tax revenue lransferred from the central government (local road tax, LPG tax and
motor vehicle tonnage tax are transferred from the government respectively), other taxes,
local bonds and subsidies. They are used for the cost of executing subsidized project
and local independent work, as well as for shared cost for work directly administered by
central government, and investiments and loans for toll road projects.

i1 - 1



3) Treasury invesiments and baus, etc. | _
Sources of this category of funds include treasury investments and loans, and
connection bonds, and they are used for construction cost of toll roads.

11.1.2 Iiarmarked' funds for road improvement
1) Earmarked funds and general funds

Funds for road works from national and local tax revenue fall into two
categorics: one called earmarked funds which are exclusively used for road works and the
other, “general” finds, which are raised for general use purposes.

"The sources of national gevernment’s earmarked funds for roads are gasoline
tax, LPG tax, and motor vehicle tonnage tax.  In the case of the local earmarked funds, _
sources are transfer taxes collected by central government and transferred to the local i
government, and local taxes collected by the local public bodies to be used for road
Improvement. - Transfer taxes cotisist of transferred taxes on local roads, LPG and motor
vehicle tonnage tax.

‘The share of carinarked funds account for 50% to 60% of the total of national
and local funds.

11.1.3  OQutline of Earmarked Tax Revenue for Road Works

. A special funding source system for road works was initiated in 1954 when the

~ gasoline tax was sel aside as a special funding source for road improvement.  After
World War H, the demand for road improvement increased, creating the need to establish
© a new system for road improvement and for securing corrésponding funding.

: © To meet this deniand, the toll road system was established in 1952.  However,

il was not suflicient to meet the rapidly expanding demands of traffic. 1t was, therefore, ‘L
 determined that the sevenues from the gasoline tax be allocated as a funding source for

- road works based on the concept that road users who enjoy the benefits of improved

roads should bear the burden for the improvement, following the example of every

~ country in America and Europe. The outling of earmarked tax revenue is as follows:

) Gasoline tax revenues have been applied exclusively o road works since fiscal yeér
1954, ' ,
(2) The local transfer tax has been used to fund road works executed by prefectures,
cities (including government-designated cities), towns and villages since fiscal year
1955. This tax imposed on gasoline with the gasoline tax is collected by the
national government and transferred to local government.

(3): The diesel fuel transaction tax has been cotlected by the prefectures since fiscal year
1956 and used to fund road works executed by the prefectures and government-
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designated cities.

(4) The motor liquetied petroleum gas tax (LPG Tax) has been collected by the national
government since fiscal year 1966.  One half of the revenues is applied to national
govemnmerit road works and the remaining half is applied to road works executed by
prefectures and government-designated cities.

(5) The motor vehicle purchase tax has been collected since fiscal year 1968. About
30% of the revenue is appropriated by prefectures for their road works. The
remainder is applied to road works executed by citics, towns and villages.

(6) The motor vehicle tonnage tax requires more detailed explanation. Initiated in
fiscal year 1971 at the start of the 6™ Five year Road Improvement Program (fiscal
year 1970-1974), its main goal is the expansion of funding sources. The underlying
concept is the imposition of a tax on the basis of vehicte weight-a factor which is
closely related to the cost of road works.  One-quarter of the revenue is
appropriated as motor vehicle tonnage transfer tax for road work funds for cities,
towns and villages. The remaining three-quarters goes into the General Account,
about 80% of which is used for road works, though it should be noted that no fixed
provision is prescribed.

(7} Theses earmarked tax revenues are used for road improvement, maintenance, snow
removal, administration, research, and other activities, and are considered the most
important source, of funds for road works.  The origins and revisions of all these
taxes can be found in the initiation of one of the Five-year Programs.

In order to secure funding for the 11" Five-year Road Improvement Program, a
¥3/liter increase in gasoline tax, a ¥3/liter reduction of the local road tax (resulling in
1o riet change to the gasoline tax rate), and a ¥7.8/liter increase in the diesel fuel” -
transaction tax were executed in fiscal year 1993. ' '

1.2 Financiﬁg Road improvement in Foreign Couﬁlry-

11.2.1  Turkey

'The budget is actually set by the government for the expenditure,  Each year

the KGM will submit to the state planning the projects that they would like to carry in
that fiscal year. ~ The State Planning Organization will decide the projects, normally

without detail knowledge but only on political grounds or policy. . if approved by the
State Planning Organization, money is normally available, “The money comes {rom the
Treasury which are basically from all the taxes collected, grants and from borrowing. _
Road fax, car tax and other taxes that relating to roads are not levied for the direct benefit
of the road users.  The borrowed money may be from commercial banks and
government establishments such as OECF.

In the case of the toll motorways and estuarial crossings, so far the financing of
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these projects are made by the governtitenl’ only, moneys collectcd by KGM are
iransferred back to the government. - The aniount of money spend on the mamlenance of -
toll motorways arid estuarial crossings are also from the ceéntral government’s annual
allocated budget.  KGM does not have a direct source of funding their activities. Inthe
past KGM would received 10% of the tolls collected.  Via the Public Participation
Administration, for the maintenance and future motorway ﬁmdmg With changes by -
successive governments, this amount is less than 10% and is not even enough for the
maintenance of the crmsmg and toll motonways.

11.2.2 England

The sources for funding the highway expenditure in the UK are much the same
as in Turkey. Taxes collected by government depactments are pulled together and are
then divided amongst the various ministries according to needs and the political agenda.
Each year the various government departments will make a réquest for their funding
requirements.  With the available predicied revenues, the spending for each department
are considered and allocated.  As usual, they do not get the requested sum.

In the case of the tolled motorwvays and estuarial crossings build on a BOT basis,
the responslbmty of maintenance is part of the contract negotiated with the operator of
the concession. In this particular case, the revenue from the tolls are used to finance the
maintenance of the highways and bridges under their control. At the same time there
should also be a surplus amount to service the finance charges of the project borrowing
and another amount retained as profit.  Hence only thc most feasible pro;ecl% are taken
up for BOT.

1123 U.S.A

- The current finance structure for highways is not producing the funds needed to:
meet lhe country’s requirements for highway invesiment, Evidence for this is found by
comparing recent trends in highway finance and the annual investment required to
‘maiftain the current level of highway $ystem performance. * Any adjustments to the
existing financing structure should be based on a systematic re-evaluation of all avaitable
- highway finance opiions.

1) Recent Trends in Highway Financing

In 1991; all levels of government combined spent $74.5 billion to construct,
inaintain, and opcrate the U.S. highway system. To put this into perspective, direct
outlays for transportation by passenger and freight users of the transportation system
- were $969 billion in 1990.  Of this, the direct oullays of highway users - including
vehicle costs and operating expense for private automobiles, bus and transit, taxis, and
trucks - were estimated at $828 billion. '

Funding fbfhighwayg comes from all levels of governnient.  In 1991, the state
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and local

tevels of gavernment provided 78 percent of all funding for highways and 59

percent of the funding for capital outlays, with the federal government providing the
remaining funds, almost exclusively for capitat.

The following highlights characterize 1991 highway finaiice sources and trends :

The largest source of these revenues was motor fuel and vehicle taxes; these

“provided $47.2 billion, which was 57 percent of total 1991 revenues.

“Tolls, the othcr inajor'(_:ojnponent'of what are generally referred to as highway
“user charges, accounted for $3.1 billion in revenue (4 percent).

General fund appropriations, bencfit charges, and investment income together
provided $25.1 billion (31 percent).

Bond issue proceeds accounted for $6.9 billion (8 percent).

A more historical perspective is reflected in the following points:

The share of revenues provided by the different funding sources of finance has
varied little over the past 10 years as motor-fuel and vehicle taxes have
maintained their position as the single largest source.  Tolls, other sources,
investment income, and bonds have not varied significantly during that time
period.

Since 1981, spending has been almost evenly divided between capital
improvements and noncapital maintenance and operation items.

2) - Options for Increasing Highway Revenues

The above argues that the current hsghway financing system is not suflicient to

meet current requirements and that it is necessary to systematically examine all possible

options to meet this financial shorifall. The range of possible revenue sources can be

grouped as follows:

Increase highway user revenues.

Increase other taxes and benefit fees.

Make full use of investment income and other receipts
Increase bond issue proceeds. |

Enhance private sources.

" Develop and use other financing innovations.

3) Increase highway user revenues

revenues.

Highway user revenues comprise more than 68 percent of total highway
Tn 1991; these fees accounted for more than $50.3 billion of the $82.4 biltion

raised for highways. (See table 1) These receipts were collected at the federal, state, and
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raised‘f;dr highways. ’l‘heSG rc'ceiptis were collect_eﬂ at the federal, state, and local tevels.
This funding is equal to aboul two cents per vehicle miles of travel (VMT). In 1960,
this revenue source provided five cents per VMT in constant dollars.

‘The overwhelming majorily of all highway user revenues (94 percent, or $47.2
billion, in 1921) are raised from motor fuel taxes.. About $3.1 bnlhon or 6 percent, of
highway usér revenues were derived from Iolls in ‘1991,

Increasing these hlghway user charges represents onc opuon for increasing
highway financing. For e\camplc federal legistation enacted in 1993 will redirect 25
cents of federal motor firel taxes from deficit reduction to surface transportahon use
beginning in 1995.  Also, 17 states increased their gasolinic tax rates, and 16 states
increased diesel fuel tax rates in 1993,

Most agree that usér taxes are the fairest taxes because the consumer pays for
use. However, as previously noted, revenues from the highway-user tax base has tiot
kept pace with increases in travel,

1124 France
1) ' Conservation of Road Property
The road maintenance policy after the sixlies was to assure the'serv_ic;: level
aiming at securing comfort and constancy in all weather. In addition, it was the most

economical in terms of attaining these objectives. The policy supposed road préservation
cach year in order to implement the necessary preventive maintenance. However, due to

the budgetary difficulty after 1988, it had to be changed. Consequently, Road Directorate,

since 1991, has been seeking the best ways of maintenance of roads, famhlles and
eqlupx‘nent within the .muonal budget.

 Asa consequcnt Dcpanmental Direciorate of Equipment was esta‘bhshcd tor
facility and equipment mainteiiance. By establishing the new Dlrectorate the mission of
the both Road Directorate and Departmental Directorate of Equipnient are divided as
follows:

- Road Directorate:

* This Directorate is in charge of concepluahmuon of maintenance pohcy, prometion
of SEI’\’ICCS policy control and evaluation,

Departmemal Directorate of K quipnient;
“This Directorate is in charge of the lmplemenlauon of policy and adjustment of
- measures for the execution of the policy.

Since 1991, national road has been categorized into five categories: Rapld
Urban Road, prressway, Large Access Road for National Land Development, Road
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with [.arge Traflic Volime, Road with Small Traflic Volume. Maintenance objectives for
cachi category of road are prepared for facilities and roads.

Fach Departmental Directorate of Equipment (DDE) receives fund for the
imptementation of preventive and curative road maintenance, maintenance of facilities,
equipment and winter road. The government made the objective of an adaptation on a
local participation after the negotiation,

_ ‘The Road Directorate provides the DDE with assistance on carrying out agtions.
They provide a road maintenance guide for modernization which was diffused in 1993

~ and a guide of quantification of the comniand of supervisor in 1994. In addition, an

National Observation Post of Roads was established so that DDE can compare the
practice and cost.

Apart from a technical report which is provided to the Road Directorate, in
order to implement eflicient evaluation of road quality, the following systems have been
developed: Qualitative Image of the National Road Network (IQRN) in 1992 and
Qualitative Image of Civil Enginecring in 1994. The objectives of these systems are:

-To understand the road quality
-To follow the evolution of the road conditions

2)  Quiality Image of the National Road Network(IQRN)

* The principle of the operation of IQRN is the allotment of a complete number

“between 0 and 20 to the road, for the immediate financial exploitation, in respect of

works to be realized, traflic count and the recent road conditions. The numbers below 17
imply the degradation of structure which needs major intervention, while the numbers

‘above 17 suggest only degradation of road surface. By counting the frequency of

degradation and its level of seriousness, the list permits to qualify the conditions of road
surface and structure. The advantage of this method is the improvement of efliciency. The,
data which can be collected will increase significantly that the data on 200m per
clementary section will be added by this method.

According to the degree of precision required, the possible output can be:
process diagram, cartography, histograms of the number or numerical table. The resuits of
auscultation campaigis after 1992 are as follows: : :

- In general, the conditions of Nationa! Road Network are good that 70%'6f road is
classifted as “excellent” or “good.”

- 13% of the road is in bad conditions. The problem of maintenance policy of the
National Road Network is no longer preventive maintenance but of rehabilitation.
The major problems of these roads are: the road which has not been reinforced

“until now; the road whose traflic has surpassed the initial prevision, or the road

“whose preventive maintenance has not been sufficient. 1t is necessary to rapidly
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: implement maintenance of thiese roads, othen\nse they :mghl become i lmpropcr in
use in case of unexpected event,

- There is a disparity in terms of qualitative conditions among regions and
departments. The objectives of rehabilitation program will be to reducc this
disparity.

3) The Rehabilitation Program

Theé reinforcement program was Jaunched in the Jate 60s, aiming at the .
modernization of the major past of National Road Network. As a consequence, in 1994,
of 31,000km of the total network, only 2,700km remairied eligible for the modernization
program. 1t was important in the program to provide the roads with structures apt to all-
weather wilh the exceltent tevel of services for the user. In order to meet the user’s
necessity, different objectives are identified as follows:

- The sections which have structural problems:
Apart from the reduction of disparities among departments, the total abolishment
of structural deficiencies of the network which will need the mobitization of -
means is more important than actual ones. The qualitative objectives will be
“difterentiated according to the classification of the road maintenance.

~The defect of agglomeration
Taking into consideration their pamcularmcs itis mdlspensab!e to treat them in
‘the specific framework. :

4)}: Modernization of Instrument of Production

" The Road Directorate consists of the Personal and Service Directorate and the

- Directorate of Financial Aftais and General Administrative. The responsibility of the

- production instrument of the Departmental Directorate of Equipiment, on the other hand,
consists of parks and territorial subdivisions. The following is prmc:pal factors of the
: env1ronmem which has profoundly evolved in recent years:

- The new context of the decentralization: There is the consequence of installation
~ of different rapport between DDE, general counsels and principal clients of
production instrument.

- Take into corisideration the new needs expressed by supervisors, in particular, in
the domain of the exploitation of route or its logic of the plan, or the expectation
of the users which are very strong in the context of decreasing human means.

- The reflection on the role of State {operative and regulative) which concerns all,

particularly the task which does not appear to be directly complemcnlary of lhe
nuc!ear of public service activities,
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Introduction of Gasoline Tax

Introduction of gasoline tax as a earmarked fund for road improvement is

Table - 11.3.1

The strong point of this taxation is to

desirable based on the concept that road users should be burdened with the cost of road
improvement, and from an impartial view point.
be able to execute continuously and steadily the road improvement by exclusive use of
fund. This taxation is applied to many countries as earmarked fund for road works. -

shown in the Table 11.3.1, tax rate is comparatively high in other countries except United
States of America.

i

£
I

~

Fuel Tax Rate _
' {Unit; US$/litter)
Gasoline Diesel
Price - Tax | TaxRate | Price | Tax
USA* 0.232 0.064. 27.5% 0.235 0.085
| England * 0.627 0419 | 668% | 0.586 0.393
France * 0.794 0.615 71.5% 0535 | 0346
Germany * 0.508 0.343 67.5% | 0.505 0.325
Japan * 0.932 0.433 1 464% | 0.550 0.201
Turkey ** 0709 | 0483 | 68.1% | 0508 | 0313

*1988 Japan Energy Economic Institute

*#1996 General Directorate of Petroleum Aﬂalr in Turkey
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Chapter 12 Investigation Into Potential Alkali Aggregate Reaction
12.1  Introduction

During the initial general inspection of the objective bridges carried out during the first
study petiod in Turkey, cvidence of extensive cracking was found to substructures of several of
the bridges in the Izmir region. With local assistance from KGM 2nd (Izmir) Division -
Dircctorate bridge engincers, several bridge sites including those outside the scope of the study
were visited to determine the ektent and frequency of this cracking phenomena.

Generally cracking was obscived in bridges constructed within the last 12 years and in

;moét instances appears to be confined to the substructurcs, Alkali Aggregate Reaction (AAR)
of the concrete was suspected as the primary cause for the cracking.

KGM requested that the cause of this cracking be investigated and Included within the
terms of reference for the current JICA study on The Maintenance and Rehabilitation of
Highway Bridges in the Republic of Turkey. This request was accepted by JICA Headquarlers
in August 1995 and additional resources were allocated to investigate the cause and to promote
countécrmeasures to the cracking in the substructures.

12.2 Background
12.2.1  Preliminary Samplmg

In order to screen for potentially suspect matcrials that may cause AAR, sources of

~ aggregates, cement and water were identificd which have been used in the construction of -

highway bridges during the last 10 ycars. Samples of coarse limestone aggregates were
obtaincd from the Belkahve Mountain arca of 1zmir which has been in production for the Last 40

. years. Cément samples were also obtained from local cement production planrs which usc raw -

materials quarried predominantly from the Belkahve arca. Samples of finc aggrcgatcs (sand)

. were ablained from the limestonc quarrics of Belkahve and from dredged  river deposits of

© Gediz and an river systems; situated in excess of 45 Kilometrcs to the cast of [zmir. Sand fram
* this river system has been used cxtcnswcly for 15 years and is still currently  being used but in
' cons&dcrably rcduccd quanlmcs :

Concrctc core samplcs were taken from the substructures of (wo affected  bridges
showing signs of extensive cracking (Hilal I1 - study structure no. Al- 300- 02- 8 and

- Halkapmar study structure AI 300 02- 10)

Dctatls of both concréte core locallons and concrclc censtllucni samplc locatlons are .

iltustrated in Flgurc 122 1.

: 12.2.2 Preliminary Testing And ']fcét Results.

* Samples from the aggregate sources were subjected to standard aggregate tesis to
detect potential alkali silica reactivity in laboratoncs both in Ankara, Turkey and Tokyo, fapan.
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The samples were subjectcd to chemical {esting in accordance with ASTM C289. The
results summarised  in Appendtccs 9.1 and 9.2, indicate that similar test results have been
recorded in both Turkey and Japan. These mdmate that the limestone aggregates (coarse,

medivm and fine (sand)) are potenllally innocuous. However the hill sand  taken from the Nif

river system, though categorised as innocuous, is very close to being categorised as potentially
expansive.

Accelerated mortar bar tests were carried out in Japan on the limestone aggregates and
the hill sand to Canadian Standard CSA A23.2- 25A. The limestone aggregates tested
innocuous, though the hill sand currently being produced and used was found deleterious
according to the CSA accelerated mortar bar test. The conventional ASTM €289 chemical test
failed to detect the potential reactivity of the hill sand. '

The concrete cores taken from the two dertorated bridges in Tzmir were subjected to
microscopic examination of thin sections of the cores. This revealed that the two structures are
under going typical alkali -silica reaction due to reactive sand grains containing glassy rhyolite,
glassy rhyolitic wft and calcarcous chert contained in small amounts in the sand used for these
structures. - These sand grains have reacted to form numerous radically to randomly arranged

cracks filled with & colourless gel (alkali sitica gel) in the concrete. There is no petrographic

evidence that the limestone aggregates used these structurcs have reacted deleteriously.

~The concrete cores from the two bridges are undergoing expansion tests 1o British
Standards (Gel Pat Test} in taboratories in Ankara, Turkey. Six nlonths into the {esting cycle
there is no evidence of atkali silica gel formation.

The rock types currently extracted for wse from the Nif river system are generally
similar o that of the sand contained in deteriorated concrete structures. These sands largely
consist of metamorphic quartz schist and phyollite grains, with minor amounts of potentially -
reactive volcanic rocks, such as glassy rhyolhle and glaﬁsy rhyollite wft.



12.3°  Selection of Bridges For Coricrete Core Investigatiois
12.3.1  Background

The four pairs of viaducts of the Tzmir Expressway(totaling eight of the study
bridges) were visually inspected as part of the initial survey to assess the degree of
deterioration of KGM’s state highway bridge stock. These viaducts are all of a similar design
and were constructed bcm een 1987 and 1990. Visual examination of the slruclures has
revealed the following common defccls :

- Cracking is extensive ovér the majority of the exposed SUrfaces of the subslructures
- Cracking appears to extend below ground level (in two of the pier bases/top of pile
caps examined).

- The cracks do not appear to follow any parhcular pattern (i.e. random).

- Cursory examination of some of the primary reinforcenient bars in both piers and
abutments indicates that they are free from corrosion. This is despite cracks that
extend well beyoid the rebar into the concrete element.

- The cracking appears confined to areas of instu concrete placement to the
substructure.  The precast deck beams deck suftit in fill appear relatively free froin
cracks.

Examination of some other bridge in the Izmir area revealed that this cracking
phenomena exists in several other structures constructed during the last 12 years.  This
cracking pattern is strongly associated with alkali aggregate reaction (AAR).  As a general
rule the older the structure the wider the cracks observed. :

12.3.2  Candidate Bndgcs For Concrete Core Sanipling

_ - Thirteen bndges with knowh cracking were rdemlﬁed as having potcnual AAR.
:These are listed in labie- 12.3.1. . : .

Table- 1231 List of Potential Candidate Bridges

L g - Route (RY) “Section(CS)  Bridge No. (BN)
Hilal -~ 1 Sagiust Gec 300 02 5
Hilal I Sagiust Gee ‘300 02 6

| Hilal H Sagiust Gee 300 02 7
| Hilal Il Sagiust Gee 300 02 8
| Halkpinar K. U.G 300 02 9

Halkpinar K.U.G 300 02 10
- | Zaferpagzin K.U.G 300 02 1
| Zaferpagzin KU.G 300 02 12
Buca Motonway Bridge New Motouway Bndge
Naldoken Bridge Bridge Under Construction
“Tvran Bridge ' - 550 09 .
Turgutly Bridge 300 03 -
Bormova Viaducl - Bridge Under Construction
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A sile mspecuon of these bridges were made,  As the first eight bridges in Table -
12.3.1 were included in the visual inspection phase of the study, only one of these bridges were
selected for Rurther investigation. ~ The remaining four bridges were selected to represent

“bridges of different ages.  The five bridges selected for further investigation and concrete core

sampling one listed in Table - 12.3.2
The location of the bridges investigated in given in Figure - 12.3.1

Table- 12.32 L lst of Bridges Investigated

Structure Name | Sfructurc Age Coniments
' (Years) ; .

Naldoken Bridge 1 New intersection bridge over highway and railway
Turgutli Bridge 3 New bridge constructed adjacent to old bridge

_ following dualling of highway :
Buca Molorway 5 Motorway underbridge
Bridge : :
‘Hilal2 Viaduct 7-8 Busy multi span structure carrying kzmir inner

L _ expressway
‘Turan Bridge >10 Carries highway over railway

12.3.3  Existing Coﬁdiiio_n of Candidate Bfidges

All the candidate bridges are displaying evidence of random crack patterns to the
substructures. The degree of cracking is diflicull  to quantity so a descriptive method has been
adopted.

Naldoken Bridge has preseatly a cracking pattern consisting of inainly vertical and
diagonal cracks up to 0.25mm wide. A secondary random crack pattern is developing wnth ‘
cracks up to 0. 1mm wide. All the substruclure surfaces appear equally aﬂected

Turgutlu Bridge has cracks wh:ch are very evident on the piers. There isa marked

-pref‘erence for cracks in the vertical plane and these are wider (0.3mm)

The craeks on the Af) on abutment tend to be honzontal and at presem are’
approximately at 500mm spacing except at the north end which is displaying a high randomly
cracked surface. Cover to the reinforcement is generally in excess of 35mm.

Buca Motorway Bridge has a pnmary cracking pattern which appears to tollow the
line of the horizontat reinforcement. These cracks are approximately up to 0.3mm in width. A
secondary random cracking pattern has devetoped with cracks up to 0.25mm width. - The
cracks are far more evident in areas exposed to direct rain, such as the abutments between the
two bridge decks and the abutment wingwalls. :

The primary cracks (0.25mm) were sealed fast year (September 1994) with an epoxy

based sealant. In areas exposed to direct rain the cracks have continued to develop cracking the
seatant. This suggest that the cracks are ‘live’ and are continuing 1o propagate.
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Hilal2 Viaduct has an extensive randomly arranged cracking paitern over all the
exposed pier surface and the majority of the abutment surface. On the piers there is a noticeable
tendency for the more vertical cracks to be wider and these tend to be

generally up to 0.5mm in width. In isolated ptaces the cracks are up to 2mm in width
and examination of two of  these locations has revealed that the structure is cracked at the
same width at 150mm depth, which is well behind the element’s reinforcement.

Turan Bndge has extensive cracking of the more exposed circular cofumns supporlmg
the superstructure. Cracks tend to primarily vertical on the colunins and generally vary in width
up to 1.5mm On affected columns the cracking appears all around the circamference of the
column but adjacent columns can bie totally free from eracks.

The column crossheads supported on the columns exhibit a very high degree of
cracking. Cracks up to Smm wide have been observed on the weather exposed edges of the -

-~ crossheads. In five separate crosshead locations the cracking is so severe that the integrity of

the crosshiead must be in doubt. External support of the crosshead edges is urgeatly
recommended.
Cracking of the abutment face is less severe with cracking up to 0.25mm width.

Table - 12.3.3  Classification of Bridges According to Degfec of Cracking

| . Structure Name . Degree of Cracking® __ Measures Required
Naldoken Bridge | Piers-Mild Abutment Mild Monitoring
Turgutlu Bridge Piers-Mild Abutment Mild Monitoring/Protection
Buca Motorway Bridge | Abutinent Moderate | Monitoring/Proteclion
Hilal2 Viaduct Piers Severe Abutment Severe | Repair
Turan Bridge Piers Severe Abutment Severe | Support and Urgent Repair

*Mild General cracking Upltd 0.25mm width. =
. *Moderate General cracking up to 0.5mm width.
*Sevcre Cracking greater than O.Smm width.

At all bridge locations it was dnﬂ’icull {0 assess lhe extend of cracking below ground
level as a consequence of a nationwide public workers strike wh1ch prevents the excavation of
the trial holes.

12.3.4 * Concrete Core Sampling

A minimum of five cores were taken from each of the five bridges. A covermeter
suwey was undertaken at each proposcd core location in order to reduce the chanccs of

-encountering remforcemem during coring.

Despite precautions, steel reinforcement was typically found at depths varying between
100mm and 220mm Additionally intact core recovery was poor parily due to hairlinc cracking
within the concrete elemént being cored.
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The concrete core samples were site referenced, labeled and delivered to KGM g’
Iaboratory Headquarters in Ankara. Testing procedures for the cores are described in Section
125,

124  Concrete Constituent Sampling

The preliminary testing cairied out indicated that the hill sand, where used as a
concrete component, may contain particles that are reactive leading to atkali silica reaction.
‘Further testing of the cement is considered prudent as cement produced in the lzmir area has
alkali content higher than the national average.

12.4.1 Sand Sampling

1) Historically there has been an abundant source of sand for bridge construction from
numerous natural aggregate deposits.  These have usually concentrated in the Niff

Gediz system lying to the east of lzmir.

Following interviews with local KGM bridge stafY, bridges built up to 8 years ago will I '
probably have used sand from this river system int concrete production. Limited
records show that the concrete trial mix for Hifal2 used Ahmetli sand froni the Gediz
river for the produchon of the mdin structural concrete mix.

Currently lhere are numerous small enterpnses quarrying sand angd gravels in the Nif
and Gediz river systems. Over half these enterprises do not have any production
{‘acmues of their own and merely bulk excavate the material to be graded e!sewhere

) The study tecam was required to sample san’d from four sources known to have been
- incorporated into highway structures within last 12 years. These four sources were
~ supplemented by two recently opened sites involved in bulk sand production. Details
- of the sand sample, the period that sand from that location has been used, whether
- sand from these lacations are still used and cement production facilities are showa in
" Table- 1241, ‘

‘ Deiasls of (he sample locauons are shown in Figure - 12.4.1, . J‘ :

Table -12.4.1  Summary of Sand Sample Usage and Current Production Facilities

Sample No Sand  Period InUse Stilt Used Production Facilitics
| Description S ' S '
1. - [ Nit River . : | More than 15 years . Rarcly . None
l' L unhl S vears ago Co ‘ : P
2 ‘Nif Terace 1 : 8 Ycara ; Yes | Agaregate washing and
I B o i y sigving
3. | 'Nif Terace 2 . : 5 Years P B © Ageregate \\ashmg and
] : ; sieving
4 | Gediz River >10 Years Oceasionally | Nonec currently
3 Golmarmara 2 Years Yes Ageregate washing and
] sigving
6 Surhanly - 2 Months Yes Noae-bulk excavationnly
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3) The sand for the sand samples have been quarried from three different geological ?ﬁ
sources. These are summarized in Table - 12.4.2.

Table - 12.4.2 ~ Summary of Geological Descriptions
Sample No. | Sand Description | Geological Description
Nif River
Nif Terrace 1
Nif Terrace 2
"Gediz River
Gslmarmara
Surhanly

AN D Tl [N e
CHel S ellelrS

Brief Geological Description

A_ Recent River Deposits ,

This develops in the flood plains-along the present Nif and Gediz rivers. The material

consists of various sizes of gravels ranging from boulders to pebbles in size mixed with >,
large quantities of silt and sand. - 3:‘

B. Older River Deposits

- The terrace topography consists of land greatly sloping down 1o the present river
flood. The deposit consists of cobble to pebble sized gravel mixed with sand fine
materials.

C. Quarterary to Tertiary Deposit

This deposit occurs under the old terrace topography and lies between 30'and 50
metres above the present river flood plain. It consists alternating layers of
unconsolidated pebble gravel to sandy silt.  The thickness of each layer range from
30cni to Im. :

12.42 Cement :Sanipling
Cement production in the [zmir region is dominated by two large manufacturers who
supply over 90% of the local needs. '

Bati Anadolu Cimento (Batigim) produces 1.5 M Tonneés of cement annually of which
approximately one third is exported. Located 10 Km. east of Izmir on the main highway to
Afyon, the company produces four main types of cement for the construction industry. Raw
matertals for the Portland clinker are quarried from Belkahve mountain whilst the pozzolonic
additives are freely available from the Atatiirk Mahalle area (o the north east of Izmir. Details of
- the cement types are tabulated in Table - 12.4.2.

| Cimenta is the second cement production facility located 7km east of Izmir. Raw
- materials for the Portland clinker are quarried from Altindar mouatain which lies to the south of
- the production facilities. :

Additive source and percentage mixed with Portland clinker is as shown. Details of the
main cement types are tabulated in Table - 12.4.3.
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“Table - 12.4.3 Ccment Producuon I‘ypes i The fzmir Region

| Manufacturer | Cement Type Additive
_ PC325 Gypsum Max 5%
Batigim PC425 Gypsum Max 5%

KC 325 Trass and slag in varying quantities to maximum 19%.
‘Thereafter 5% gypsum

TC 325 Trass and slag in varying quantities between 20% and
40%. Thercafter 5% gypsum.

PC 325 Unknown

Cimenlab "KC32.5 Unkiown
: - TC 325 Unkiiowi

Others _Unknown

The JICA Study Team wishes to acknowledge the cooperation at Batygim who have
freely provided information to the team.

12,5  Testing Procedures’
12.5.1 Sand Sampling.

The following tests were cafried out on the samples.

) Chemical tests to sand sampies comprising

- a) Analysis For The Chemsical Screening Test CSA A 23 2 -26A
b Chemical Testing ASTM C 289 - 8]

2) - Petrographic examihalion of the sand samples to ASTM C 295.

'3)  Accelerated Mortar Bar Test CSA A232- 25A

‘Three mortar bars have been manufactured from each of four sand sources, Local
(Fzinir) Portland cement (PC 32.5) was used in the manufacture of the mortar bars.
Readings have been taken at 3, 7 and 14 days. S
Additional mortar bars will be manufactured by KGM for lcslmg two new sources of
sand a1 a later date.

- 4) Accelerated Mortar Bar Test ASTM C 227- 87

- Three mostar bars have been manufactured from cach of the four sand sources. Local

(fzmir) Portland centent (PC 32.5) was used in the manufacture of the mortar bars.
A comparison of test results will be made by KGM of the tests underlaken lo A23.2-
25A. ‘

12.52 Cement Testing
‘Cement supplies have been taken from each of the two main cement manufacturers.

The alkali content of each cement as a percentage potassium oxide (K:0) sodium oxide (Na:0)
has been calculated to a sodium oxide NazO equivalent.
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The following cénient types haye been analysed ' T
Baticim Portland Cement PC 32.5
Baticim KC 32.5 Cement
- Cimentas Portland Cement PC 32.5
Cimentas KC 32.5 Cement
12.5.3 Concrete Core Sampling

Concrete cores have been taken from each of the five sludy bridges. The core
dnamcteis are S0mm. and in the majority of cases cores exceeding 250mm were obtained.

The allocation of the core samples for lesling from each bndge is as follows:

3 cores For expansion test in accordance with CSA A23.2-25A. These tests
have been carried out in KGM Headquarters Laboratories Ankara. .
1 core For Gel Pal Test (To British Standard). This test will be performed by i

KGM at a later date to enable a comparison to be made with the
Canadian standard above |

1 core For examination by testing laboratory in Tokyo, Japan. Test carried out
include petrogeaphic examinalion and one expansion test for each
sample i accordance with CSA A23.2-25A.

C12.6 Test Resulis

Following the testing carried out in accordance with section 12.5 the following test
resulis are shown. :

Laboratory teslmg is still being undertaken both in Ankara; 'lurkey and lokyo Japan
The results shown concenlrate os the results of the acceleratéd motor bar test using the six
“sample sands taken from around the Izmis region and known to have been incorporated in
-concrete structures. :

Section 12.6.1 highlights the test results carried out in Ankara, Ttarkey. - The testing
‘There to date has concentrated on the mortar bar test of four of the sands together with the
accelerated concrete core expansion test carsied oul on cores taken from the five bridges.

‘Section 12.6.2 shows the tests carried out in Tokyo, Japan. “The testing here ta date

has concentrated on the mortar bar {cst of the six sands coliected together with the accelerated
" concrete core expansion tests carried oul or cores taken from the five bridges.
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12.6.1 Results of Testing Carried Out in Turkey

Table' -12.6.1 Results of Accelerated Moﬂéf Bar l‘ est Carried Out in _Ankara, Turkey.
Results of The Accelerated Mortar Bar Test (CSA A23.2-25A)

Sand Sample No. Expansion(®s)
IBays 7Days 14Days
Sample 1 1 0.046 D.155 . 0282
: 2 | . 0046 N 0.158 0293
Nif River 3 0.039 Q.153 0282
. : Av, . - 0041 0185 0285
Sample 2 1: D075 0.26% . 041D
_ 5 0.073 0.266 0377
Nif Terrace 1 3 S Q062 ] 0267 . : 0.326
Av. 0.072 0.266 0.375
Sample 3 1 . 0.056 . 0.115 0.226
2. . 0.034 0.108 0.195
Nif Terrace 2 3 0.043 0.108 0.196
Av. 0.052 0.110 0.205
Sample 4 { . 0.266 ) 0.322 0.489
. 0274 0.851* 1.050*
‘Abmetli Gediz 3 -~ 0.158 0.384 0.520
River - Av. 0.246 0.353 0.504
Sample § L )
2 To Be Undertaken By KGM AL A Later Date
Gélmanmara 3
: Av.
Sampl: 6 !
o Be Underlaken By KGM At A Later Dale
Surhanli L
Av. .

*Those values have been omitted from calculating the average value..

(=]
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‘Fable -12.6.2 Results of Accelerated Concrete Core Test Carried Out in Ankara, Turkey. f
Results of _The Accelerated Concrete Core Test (CSA A23.2-25AModificd)

Strocture Name | Location Concrete Expansion(%) )
Core No. : )
3 Days . 7 Days 14 Days
Abiiment 3 0.225 0.318 0433
Naldoken | Pier 4 0.230 0217 0257
Bridge Pier 7 Q172 - D39 - .0.193
Average - © 0209 . © 0231 029
Pict | 01 0265 - 0.370
Tusgutlu : Piet 4 0.105 0.24 C - 0.259
Bridge Abulment 5 C 0235 . 0285 - 0316
Average: - 0.176 : 0.251 0315
Buca Abutment 1 - 0188 0 0.258 0.38%
Molorway Abulivient 2 R AL - 0133 0.200
Bidge | Abutment k] ¢.219 0239 0.266
| Average - 0.183 L0210 0.284
Hital2 Piers R 0.069 ~ 0.076 0.083 .
Vaduet Pier] 6 0478 0.197 0250 T
Averags - 0524 0136 0166 b
Column 1 0138 6257 0336
Turan Abutment .- - 5 0.142 0.10% . 0136
Bridge Abutment 6 0.137 0.169 - 9242
| Aveeage - 0.13% 0.178 © 6238
0.
0 e Naldol n_Bndge
' “{}“‘Turguﬂu Bridge
0 ==l Buca Molorway Dridge |
o == hiiat 2 Vadut
@ 0 wcd¥o= Tyran Bridge
8
0.
=
&0 A
0
0.
0.
Time (Days)
THE STUDY ON N
THE MAIRTENANCE AND REHASILITATION of . Figure - 12.6.2
HIGHWAY BRIDGES in THE REPUBLIC of TURKEY oL . U .
AUGUST, 1996 Results of Accelerated Concrete Core Test
CRIENTAL CONSULTANTS COMPANY LIMITED {GSA A23.2-25A Modified) Testing Carried Out in KG¥ |-
in associ:ation with Laboratories Ankara, Turkey
JAPAN OYERSEAS CONSULTANTS COMPANY LIMIED '
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12.6.2 . Result of Testing Carried Qut in Japan

Table - 12.6.3  Resulls of Accelerated Mortar Bar Test Carried Out in Tokyo, Japan.
Restits of The Accelerated Mortar Bar Test (CSA A23.2-25A)

Sand Sample No. Expansion(%s)
. IDiys TDays 14Duys
Sanipke 1 1 0.029 0.143 0263
2 0.028 0.152 0.274
Nif River 3 _0.033 0.157 0.285
: Av.. - 0,030 0.150 6.274
Sample 2 i . 0.010 0.513 - Q.27
: 2 0.024 0.125 0.267
Nif Terrace | 3 . 0024 0.12% 0.259
Av. 0072 0.119 (.254
Samgple 3 1 . 0024 - 0018 0.244
2 - 0026 0.125 0.241
Nif Terrace 2 ) 0024 0.117 0.227 -
Av. 0025 0.120 - 0337
Sample 4 1 0239 0415 0502
-2 L0241 0.402 0,498
Ahmeth Gediz 3 0.247 0425 . 0,525
River AV, 0242 0416 0.508
Sample 5 1 0.032 0.098 0,177
2 0.032 0117 0.19]
Gélmannara 3 0.029 0.092° 0170
. Av, 0.031 0102 . 0.180
Sample 6 1 0.087 0.156 0237
. 2 (.092 0.159 - 0235
Surhanli 3 0.099 0.180 0258 1
A, 0.093 0,165 0244 ]

80
hb =@ Nif Rive
50 ~—f—Nif Terrace |
_ == Nif Terrace 2 ;
45 —M— Ahmcth Gadiz River
40 === Colmarmara
—@— Surhanhi

Expansion (%)

N RN N - NN R =]
)
<A

&2
= o
< an

Time (Pays)
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Table - 12.6.4 Resut of The Acclerated 'Con.crete Core Test Carried Outin Takyo, Japan.
Result of The Accelerated Concrete Cosl Test (CSA A23.3-25A Mod. fied)

Structure - | Location” | Concrete . :Expansion %

Name | CoreNo. [No. | 'Rt)"C lmua! 1days | 3days 7da)s t4days
_ 20C } 2hes* | length | -

Naldoken a | 0000 ] 0094 | 0.000 | 0.064 | 0.188

Bridge Pier 6 b | 0000 | 0061 | 0.000 | 0.044 | 0.090

. Av.| 0000 | 0078 | 0.000 | 0054 | 0.139

Turguttn a | 0000 | 0061 | 0.000 | 0.097 | 0.201

Bridge Pier 2 b | 0000 | 0079 | 0.000 { 0.053 | 0.104
_ _|Av.| 0000 | 0072 | 0.000 | 0.075 | 0153 ]

Buca a | 0000 [ 0076 | 0.000 | 0.031 | 0.118

Molorway Abutment 5 || 0000 | 009 | 0.000 { 0.007 | 0061

Bridge ~|Av.| 0000 | 0086 | 0000 1 0021 | 0090

Hilal 2 a | 0000 | 0074 | 0000 { 0.043° | 0.049

Viaduct " Picr 8 4 b | 0000 | 0074 1 0.000 { 0.037 | 0.067

Av.| 0000 | 0074 | 0.000 | 0.040 | 0.058

Turan a | 0.000 | 0072 1 0.000 | 0047 | 0.106

Bridge Abuioct 2 b | 0000 | 0062 | 0.000 | 0.045 | 0.13}

1 JAv.| 0000 | 0067 | 0000 | 048 | 0.119

*Core Samples in the dry over, rapped to avoid shrinkage

127 Interpretation of Test Results
12.7.1 Motor Bar Tests (Accelerated)

" The test results indicale thai the natural sands from all six locations tested are likely to
be reactive as to varying degrees all tests undertaken have reached the prescinbed expansive
limit of 0.15% after 14 days when tested is accordance with CSA A23.2-25A.

The results of the mortar bar tests carried out in both counties are very simifar.

" Ahmetli Gediz sand has been found to be the most expansive of the six sands tested being 300%
~ above the allowable limit after 14 days. Nit Ferrace 2 sand was found to be the least

- expansive (when checked against the four common sands tested in both countries) but still 30%
- above the allowable limit.

The results indicate that all the natural sands have components which tend to be highly
reactive but in differing amounts.

1272 Concrete Core Tests (Accelerated)
 Inusing thrs test, the testing proccdurc used for the mortar bar tests has béen modified.
- This will enable a quantitive analysis of the results to be made so that a comparison can be made
“ between the difterent cores recovered from the five bridges in Table - 12.3.2.
- The test on cores carrrcd out in Turkey have experienced a rapid initial expansron over:

the fist 3 days of immersion in the Na OH solution. The samples then exparided at a much
“slower rate up to the target date of 14 days. :
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The tests results (Table - 12.6.2 and illustrated in Figure - 12.6.2) are resulls of the
accelerated core tests from different patts of the substructure.. These resulls have then been
averaged to give a representative figure for that struciure.  Individual results from each
structure have mdxcated considerable variance in the results.

This is possibly due to the highway variable nature of the sand used in the concrete
production for the substeuctures. (Eg. Sec expanSlon results for Turan Bridge - Column and
Abutment)

The test results from Japan gwe a miich slower expansion over the mmal 3 days but
therealler follow a very similar expaision rate. ~ This is duc to the fact that the core samples
were placed in a dry oven at 80°C ‘and this gave expansions of around 0.07% prior to
immersion in the NaOH. solution.

Tt should be noted that the results obtained in Japan vary slightly from those of
obilained in Turkey this is in part due to the fact that only one sample has been tested in Japan
which may have come from a concrete element containing sand from a difterent location than
those tested in Turkey.

AR

The results show that in all the test bridges there is still potential for further expansion.
(for the samples in Tokyo and Ankara). There is also an indication that the newer structures
such as Turgutlu Bridge and Naldoken Bridge has the fastest expansion potential whilst the
older bridges are expanding slower.

This information reinforces the findings that the earlier action for repairs of the
detected cracking the better.

‘12.8  Recommendations

‘The result to date indicate that the majority of the natural sand around the I?mlr area is:
potentially réactive. " Further testing presently being undertaken by KGM Ankara on further
. sand samples obtained from the Tzmir area reinforces the study’s fi ndmga Some or all of the
ﬁ ' following recommendations should be lmplemenled The measures rclate lo extstmg and
proposed bridges in the Tzmir region.

12.8.1' Material Useage

1) The sand quality from the lzmlr region is hxghly variabl¢, even from wuthm one source
on a daily basis. Cons;derallon should be given to temporanly banning the use of sand
from the Nif' and chlz areas until an approptiate testing regime can be i in place. This
view is based by examining the 14, day results for the accelerated mortar bartest visual
examination of the mortar bar specimens and by the results of the preliminary testing
mcludmg petrographic examination of the sand. Tcshng may be prohibitively dnﬂlcu!t
to carry out considering the namber and the sources of bulk and preduction. -
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2) Propose that cnished rock be used for-the sand component of concrete mixed for new
structures until a firm cb:iclusioh has beén reached as to which areas produce bulk
- sand which is unlikely to cause AAR. -

3) Discussions are held with the two local cement manufacturers to ensure that the alkali
equivalent content expressed as Na O can be consistently below 0.65%. This measure
in isolation will not prevent AAR but may reduce the liketihood of AAR commencing.
Alternatively the use of low alkaline cements should be considered.

12.8.2  Protective Measures -

1) ° Consideration should be given to coat the aftected concrete elenent with an elastic
crack bridging paint to prevent further penetration of water vapor into the structure.
This will not stop AAR but may slow down the reaction rate (as water will be retained
inside the stnicture). This method may be used isolation on concrete elements which
have cracks up to 0.2mm in width. Alternativély époxy based, polyurethane based or
silane based coatings can be used.

2) On'structures with cracks greater than 0.2mm the cracks are required to be filled with
either polyurethane or epoxy based resin, by crack injection method, prior to coating
as above.

3) In cases where the cracking is so severe and causing the concrele 1o spall, replacement

of the spalled concrete is urgently required. In severe cases the replacement of the
entire concrete elemeni may be required.

1283 Future Design Mixes

1) Futuré design mix records should include the source of all aggregates and tested for
© susceptibility to AAR. Once aggregate sources have been approved then the site staft
~ should ensure that concrete is produced only with matedals from the approved source.
Where the quality of the aggregate source is variable then additional testing will be
required to ensure the specification is achieved.

- 2) Adequate AAR specification clauses to be included in all future contracts containing
structures,

12.84 Monitoring

_ Momtormg of the structures is essenhal in confirming whcther the reaction has
- slopped Or not.

| During the course of the field study monitoring points were instalted on three of the
sludy bridges as shown in Appendix 9.1 (I‘lgure-Q 1.12 1o to 9.1. 14} inclusive. ~The
monitoring points consisted of a mixlure of strain gauge (demec) points and glass plate
monitoring points.  Fulure investigations will remedsure the widih gap utilizing the strain
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gauge measuring points. ~ The A visual examination of the condition of the glass plates will
{shether cracked or riot) will indicate whether the reaction is ongoing or ceased.

Ano'ther way of monitoring crack propagation is to mark out a Timetre square grid ona
representative scction of the bridge.  Cracking patterns are then drawn up on a grid bases and
crack widths recorded.

Subseyment moniloring visits will identify whether the crack pattern is increasing or
not.

Examples are shown is Appendix 9.1 (Figure - 11.1.16 to 11.1.19) inclusive.
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Chapter 13 CONCLUSION
13.1  The achievements

In 1995, nine foreign experts have been to Turkey to work on this project for a
cumulative 26 man-months over a two periods totaling 6 calendar months. This is backed by
teams of support staff in Turkey, England and Japan ‘and additional work by the experts whilst
not in Turkey. These experts  have with them a wealth of expertise and practical knowledge

“on the subject of bridge maintenance. The three consulting firms from which the experts are

from, have a proven track record and are also currently involved in a lot of similar work at
home and overseas. Special care have been taken to ensure that these documents are written to
cateér for, as much as is possible, the locally available technology.

Collectively, alot work had been accomplished in that time and we have been able to
produce comprehensive information that, we hope, will greatly assist KGM in the future
maintenance and rehabilitation of the State Highway bridges. We have been able to produce for
the KGM, amongst other things, the following

- a computer programme for the management of bridge data
- an inventory of 207 bridges including photos and the present COI]dlIIOﬂ of these
" bridges _
- a comprehensive report on our studies mcludmg env:ronmental rmpact asscssment
. cconomic assessment, planning and operation and 10 case study lmdgcs
-a comprehenswc bridge inspection manual
- a comprehensive bridge evaluation manual
- a comprehensive bridge maintenance and rehabil itation manual
~ - a comprehensive report on the Alkali Aggregate Reactaon

T he documents are formulated to suit local conditions and practices. It is hoped ihat
these documents will be lmproved with'the e\pencnce of KGM personnel i in carrying out such

- work themselves and the new advancement in technology for maintenance and rchablhtalton

work Certainty through the te¢hnology transfer, when staf¥ from KGM was working closcly

" with the team niembers, they will be able to carry on from where we havc cﬂ thcm

"13.2  The requued changes

Aller our sludlcs of the 207 bndges we have come to the concluston that certain

fundermental changes will be necessary in order fo correct some crrors that was inbuilt into
‘these bridges that conlnbuled to the problems we have discovered and highlighted.. The root -

cause must be stamped out to have any chance of managing a programme of maintenance. -

‘1) ' Change§ that are recommended are as follows:

Poor workmanship. Most of the damages that was observed had been as as result of
poor quality workmanship and the lack of proper supervision during the initial consinuction.
Stricter supervision should be exercised to ensure that the KGM gets what they paid for and not

a permanent maintenance liabilily. In normal circumstances internationally, they would have
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been repaired sausf‘actonly before the contractor is paid or 1ssued the comp!e!lon certnﬁcate ln
some of the bridges inspected; the finished product would not have been allowed to be
incorporated into the permanent woiks at all, ie demohuon and reconstniction af no cost to the
KGM would have been necessary. The bridges that we have inspected have been constructed
over a period of tlime spanning at least 40 years bul have exhibited sinilar defects. Thus
indicating a change in the attitude of the engineers of all sides, particulady the KGM, is urgently
required.

2) Salt attacks.

Bridges, pamcularly those anng the Black Sea Coast, have exhnblled ‘damages that
are as a result salt attack. Due care should have been takei durmg thé design and construction
stages to eliminate thses damages. The use of higher grade and properly compacted concrete
have be helpful.

3) - Alkali Aggregate Reaction AAR.

In the Jzmir region, bridges constructed at least ten years have been detected to be

* contaminated with AAR materials. The existence of excessive crackings in structures was not
followed up with detailed investigations and research, which could have reduced incidences of
such problem bridges.

4) Increased traflic loading.

. - The majority of the bridges had been designed to HS20 loading. Current design vehicle
loading are much higher being HS30. With Turkey’s membership of the Custom Union, 40te
vehicles will be more prevalent on the state highway. Also it is generally observed that the
vehicles in Turkey are more heavilly laden. The result is additional stress to the bridges, making

“it unsafe.- Measures should be considered for stricter comrol of over weight vehicles and
general strengthemng of bndgcs

5) *Lack of maintenance.

‘ ' The level of maintenance of bridges is'inadequate. It is indetstood that the main reason
for such defliciency is due to the lack of avaitable funds in the highway budget. Asa
consequence, our study have concluded that approximately 20% of the bridge stock belonging

“to the KGM are in need of urgent maintenance. Priority should be given to maintenance as it is
the nations valuable asset. -

6)  Vehicular collision.
The main problem seems to bi_a vehicular collision with bridge superstructure and piers, with the
former being more serious. This is a problemi that could have been eliminated in the design

stages with the provision of adequate headroom or adequate safety fcncmg and clearance to
supports.
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7} Scour ta foundation.

The hydraulic and stnictural consideration have in alot of incidences, canbe -
considered inadequate. Foundations could be in deeper bearing strata. The hydraulic opening is
restricting flow, leading to flood and excessive energy in the water. Foundations are exposed as
a result and decks risk being washed away. In somte incidences, the extraction of river bed
aggregates in the vicinity of the bridges have directly contributed to the scour of the
foundations.  Considerations should be given to safer design and effective measures of river
management.

13.3 Conclusion

The study had indicated that adequate bridge maintenance is urgently required for
some 20% of the bridge stock and necessary routine maintenance for the others belore it
deteriorates further. The state highways are an essential means of transport for the betterment
of the nations economy. The public deserves safe passages on these state highways. Hence it is
the responsibility of the KGM to deliver the standard of services that is required and expected
of them. Attitudes must change and KGM must expect better quality work to be delivéred by
their consultants and coniractors, at a fair price, and with minimum maintenance fiabilily as is at
present. More money must be found for maintenance and successive government must be
convinced to invest more in protecting the nations investment in transportation infrastructure.

It is the expressed wish of the study team and JICA that the KGM should benefit from -
the work that had been carried out and the donations of vital equipments. We hoped to have
provided KGM with the means to continue to manage the stock of bridges by the provision of
an adequate bridge data systeny and a regular maintenance programme.
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