Maintenance, the Regional Divisions have now inictuded the pbsition'of an inventory engincer in
their organisation. The sole purpose is to continually update the data and to prepare for the
adoption of a revised inventory systeni. At the present moment, it is only a “card system

The existing inventory system contalns only the basic information with no details of the
bridge components, instalation and repair history. It forms a good basis from which a good
computerised data based system can be set up. Archived photos and some design data are
available and can be very useful for purposes of bridge assessnient and evaluation. A copy of the
existing bridge inventory (and the translation) is attached as Figures - 3.2.3t0 3.2.7.

324  Maintenance management and operation

At the present montent, there are no formal maintenatce management and operation
system for used on the State Highway bridges. None of the divisional directorates have any
rouline inspection aclivities in place. The only mspectlons that has ever catried out ate as a result
of reported failures as sighted by colleagues of motorists, afler traflic accidents and alter natural t%:
disaster. None of the staff have ever been trained on the aspects of bridge inspection, routine '
maintenance and essential repairs techniques and materials. The maintenance organisation are
mainty geared to highway maintenance and not bridge maintenance. It is the belief that a special
bridge maintenance team will be necessary to handle thie routine maintenance activities.

The decision on the priority of repair is essentially based on the catalogue of recorded
dammages and emergency needs. If there is suflicient fundmg the repair work is normally let to a
contsactor after a competilive bidding process. The supervision is provided by the responsible
' KGM Regionat Divisions and the use of consulting engineers is only in the most exceptional case.
This is because the KGM considers themselves capabie of carrying out the majority of
supervision work

_ In recent limes there has been a shift of emphasis for the highway repair works to be
‘carricd out by the private sector instead. The main reasons are the high cost of labour and the
difticulties in achieving economy with a large permanent labour force. There is even a thought
‘that the semces for routine maintenance and repairs inay bé privatised.

3.2.5 Bridge maintenance facilities

© "The facilities available for carrying out maintenance work can be found at all the
maintenance compound of the Regional Divisions. Generally the facilities are inadequaie and the
availability varies for each of the Regional Divisions depending on the demand of the network.
Most of the facilities are normally shared with other maintenance disciplines within the division.
© Expensive equipment, such as the underbridge inspection platform, had to be shared nationally
although it will be based at a paiticular Regional Division. In practice, this has not been possible
as the only undetbndge inspection platform available has been actively engaged at the 17th
Division, where it is based, and at the ne[ghbounng 15t Division.. Two other underbndge
inspection platforms are now available and it is hope that it will provide the required services
nalionatly. As most of the major repair work are contracted out to the private sector, the need for
machinery and equipment for bridge maintenance is limited.
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Figure — 3.2.1

Typlcal Br:dge [nventory Gard-Photo of
Bridge. Elevatlon

" The facilities that should be availa‘o‘lc at the mamtenance compounds can be as follows:

- basic bridge list and/or inventory data conlammg little mformalmn

- 'some as built drawings

- basic traffic management equipment such as cones, temporary sxgns
- 'safety equipment such as helmets* reflective jackets“‘

-~ lamp cranes

" - vehicles for transport
- access ladders
- testing laboratory

* availab]e but seldo‘m_ used

Facilities that are avallable at the KGM General Dlrectorate and certain reg:onal 3

maintenance compounds only are:

_ borehole dnl!mg rigs

- computers for bridge maintenance engmeers

- underbridge inspection platforms
- remote contro! hydrautic jacks

- schmidt hammers

- concrete cover meters
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The KGM are trying to organise themselves such that a complete and up to date bridge
inventory data of all the bridges available in the Regional Divisions are available locally: To
achieve this, additional resources (including training) and computing facilities will be necessary.
The present main frame computer systéni is too slow and is hardly used. As a start, a position for
an Inventory Engincer has recently been created in the bridges department of the Regional
Divisions. Unfortunately the position is still vacant for nost of the Divisions as the necessary
funding is not available.

3.3 Regulation, Specifications and Guidelines
3.3.1  Related Law and Regulation

The Law defining the establishment and responsibilities of the KGM is defined in the
Road Law No 5539 - Karayollary Genel Miidiirlitdi, Kurulup ve Gorevieri Hakkynda Kanm
dated 16th Feb. 1950, There are also other provisions in this Law such as that described in
section 3.1.2
There are certain Law and Regulations concerning the eperation of the KGM with
- regards to the letting of tenders. Of particular imporiance are the Bidding Law No 2886 ( 2886
Sapyply Devlet Yhate Kammu) and the Regulations for the pamcspatmg of tenders for the
construction and repair works (Yapy Tesis ve Onarym Ysleri Yhalelerine katylma yonetmelidi).
This is the applicable statute governing the tenders of all State Highways' works. Due to some
~ extenualing circumstances, a decree can be issued by the government to cover certain aspects
~ that are not covered by the Law. Such is the Decree No 88/13181 - Decree on price difference
( Fiyal farky Karananiesi ) issued on 28th July 1988. The decree was further s’uperseded bya
special Decree No 94/6019, only applicable for 45 days from its lssucd date, to gwe
contractors/consultants a choice of either

. a. terminating their Co'ntfa@:t without repercussion , i.¢. loss of performanee bond
. b. continue with existing contract ivith compensation as detailed in this Decree of
" c.to COminue with the contract and be paid an escalation on the ori ginal contract price.

This special decree was the result of the Government’s Sth Aprll 1994 package to -
* control the economy of the country, resulting in unforeseen huge tax increases on a number of
essenual nems whlch are also applicable 1o the construction mduslry

Other Laws wh:ch govems the emplcyees are the Labour Law No 5521 (¥}
Mahkenieleri Kanunu), Social Security Law No 506 (Sosyal Srgormlm Kanunu) and Strike and
‘Collective Agreement Law No 2822 (Toplu Y[J Sozlepinesi, Grev ve Lokaut K. In these
faws the rights of the employees are safeguarded. Such conditions as the existence of a labour
union, minimum wage, working hours, holidays, strike action, lockout, retirement, insurance,
health and safety at place of work et cetera are spelt out. However, the right to strike for the
State employees are excluded.
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3.3.2 - Materals

Materials and the methods for testing of the materials for use on KGM projects are
normally in accordance with Turkish Standards (TS). The development of the Turkish Standards
have primarily been adapted from the American AASHO and ASTM although some other
standards, such as from Gerinan DIN NORM and the British Standards BS have also been
included. To date, the Turkish Standards Institute (FSE) have published a considerable range of
standards covering the use of local materials, its manufacture and testing. Where a paticular

“Turkish standard is not available, the KGM will normally refer to a relevant foreign standard {in

its entirety) as being applicable.

A tot of the materials produced in Turkey for local consumption, ace also in compliance
with the standards of the expoit markets. In‘other industries, compliance with the European
Standards, Buro Norm (EN ),has also been achieved. The idea behind this is to cnable Turkish
products to be exported and be competitive within Europe.

3.3.3 Design

The technical specification governing the design of State Bighway bridges are given in
the Téchnical Specifications for Road Bridges (Yol Kopriileri igin Teknik Pariname), published
in 1982 The Specification covers the design loading particular to Turkey and the allowable limits
for the varies categories of materials such as timber, concrete and steel. As with the Specification
for materials, it allows for the substitution of foreign Specilication if the matecials ate not
covered of if it is a special bridge or when the span of the bridge is farge {although the limit is not

defined), provided that is acceptable to the KGM’s bridgé department. Presently the State

Highway bridge design division uses the local Specification for the loading and geometric criteria
only and the American Specification AASHTO for all other requirements.

To date KGM havé been responsible for the design of all the State Highway b;idgés
except for the one which was funded by the World Bank or the desiga had been let together with-

the road project. In the case of the World Bank funded project, the criteria for the selectionofa ™

firm of consulting engineer is based on the Tules 6f the Bank. As for the other, the process for
selection is as follows: - ' _

a. A public announcement will be made in the oftictal paper (Resmi Gazete) giving a
brief description of the scope of the works and calling for the expression of interests.
Normally opened to Turkish registered consultants only.

b. Prequalification of Consultants. The evatuation will be done by a tender commiltce
and be based on such factors as firm’s [inancial strength, work experience, no of
years since eslablishment, similar works undestaken, technical personnel, facilities

- ( computing, drafting etc.), past performance and recommendations from clients.
* Firms will be evaluated out of possible 100 points.

¢ Firins scoring higher than 85 points (varies depending on decision) shall be invited {o '
- tender..
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d. The financial proposal of the ehgable firms will be averaged and nmluphcd by a
factor of 1.1 (again varies dependmg on decision) and the nearest offer is awarded
the work.

For speciatist work requiﬁng expert consulling firm, the firm can be directly invited to
tender and/or to enter into direct negotiation for the project by the KGM. All these methods of
selecting an appropriate consulting firm are within the scope of the Bidding Law 2886.

334 Manufacturing

‘Turkey is producing a considerable quantities of the basic construction products both
for export and for local consumption although it is not self suflicient and had to rely on'imports
to suflice the needs. Particularly so are the manufacturer of rebars, cement and prestressing
strands ( although the wires have 1o be impoited). This has been boosted by the boom in the
private sector construction work.

In recent years there has been an increase in the numbers of bridges that has been
constructed with precast concrete elements. More companies are now producing precast
elements as part of their core business. The method of casting is sophisticated, with the use of
steam cuting techniques to produce consistent quality products econontically. Some
manufaclurers are even 1SO 9001 certified. Typical bridge elements manufactured are precast
and prestressed ‘¥ beams. KGM have issued standard drawings for four categories of beam
leiigths and manufacturers in varies cities have the formwork for its fabrication. The four :
categories covers beam lengths from 13 metres to 25 metres. Longer and less common lengths
may be accommodated by the manufacturer by prior arrangement.

Associated with the concrete product is the readily available supply of ready-mix
concrete for the construction sites. Ready-mix concrete can be supplied by numerous companies
are in conformity with the Turkish Standards.

Pabncated steel bridges are stil} not very popular except for the targe bndges The -
reasons are the lngher capital cost associated with steel construction and the perceived high cost
related 1o the mainténance of steel bridges although facilities for fabrication are available.

3.3.5 : Construction

The Specification for construction of highways and bridges on the State Highways are

"~ contained in tlie document called Technical Specifications for Roads - for the works of Roads,
Structures, Bridges, Tunnels and Pavement Structures (Yollar Icenni Darinamesi - Yol

“altyapysy, sanat yapplary, koprii, tiel ve fist yopy ibleri) as published by the KGM. The
Specification is not rigid and it leaves a lot of the specifying to the disgression of the designer.

"This is particularly usefil because new products such as epoxy grout, elastomeric beanng and
specialist precast clements which are not included in the Turkish - Specification can, in the
appropriate circumstances, be used.

Contractors wishiﬁg to participate in the work programme of the KGM will have to

apply for classification in the first instance. The criterta for the evaluation are similar to those for
the consultants. At the end of thie evaluation by the KGM tender committee, the contractor will
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receive a cerlificate indicating the category awarded, which represents the capability of the

- contractor to undertake related KGM projects. There are three categories as far as the

construction work is concern. Each year the Ministry of public Works and Settlement will set the
limits of the works that can be undertaken by each of the three categories. The 1995 limils are as
follows:

a. Category A - from 100,641,600,000 TL
b. Category B - from™ 12,580,200,000 TL to 100,641,600,000 TL and
c. Category C- to  12,580,200,000 TL.

For specialist work requiring experi contractors, the contractor can be direcily invited
to tender and to enter into direct negotiation for the projéct by the KGM. Normally the
contractors are requested to gyve a pecentage discount on the total contract price derived from
the estimated quantity and using the standard unit rates as published by the Ministry of Public
Works and Settlement. Lowest offer is normally chosen. - All these methods of selecting an

~ appropriate contractor are within the scope of the Bidding Law 2886.

33.6  Operation and maintenance

“There are no oflicial Specifications or Guidelines regarding the aspects of operation
and maintenance of bridges. As far as the assessmeat of bridges are concerned, the Technical
specifications for Road bridges is applicable. However, there are neither guidelines as to how the
existing conditions should be treated nor are there any criteria on the allowable siresses that
should be used. It can only be assumed that the applicable loading criteria is to be used and the
other interpretations shall be in accordance to AASHTO. No bridge assessment work has ever

been carried out by the KGM. The decision on the fate of any existing bndgcs has alwaysbeenby
* sight and lhe experience of the responmb!e bndgc cngmeer ;
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Chapter 4 Inspection and Maintenance Concepts

4.1 Objects of Inspection and Maintenance

4,1.1  Purpose of Inspection

Inspection of highway bridges is conducted for precise understanding and judgment of |

- a roadway for the purpose of keeping it in a good condition through maintenance and thus

avondmg hazards to vehicular traffic and to third parhes

" Maintenance work must be carried out eﬂ"ec!iirely Inspection is the first work to

' grasp the problem of the bridge and its condition. ' These vital information will influence the

sclection of proposed couintermeasures such as repairs. — Therefore, atteniton must be given
not only to the damage of bridge and how it has been used but also to the fraftic condition.

‘Furthermore, the effects of deteriorated bridge structure and facitity to the third party should
~also be considered.

'4.1.2 - Purpose of Maintenance and chair .

The existing state hlghway netw ork is playmg an important rolc as the main arlery for

wvehicular traflic in Turkey. - Itisalso expected that this role will become more vital in the
future, together wnth higher economic growlh in the country

7 The mamtenance and repairs to lhe highway bndgcs shall be carned out to maintain an
eflicient level of service, to protect the public from accidents and to fulfill its functions as’
follows: : : ' : '



deterioration or discoloration on a structure is not an atiraclive sight and is a blot on
the landscape. '

It will be possible to minimize the maintenance costs and obtain the hlgher benefits to
both users and KGM itself over an extended period of time by atiaining the above objectives.

413 Syslematization of Maintenance
The mspecnou and maintenance system focuses on improving and enhaicing
maintenance work by standardizing and systematizing information and work procedures for

bridge mamtenance.

‘The system aims to achleve its stated objectwes usmg inspection and repair manuais

and computer databases to handle maintenaiice work from after the construction stage through

to the inspection, repair and lmprovement stages. An inventory database is established after
construction while irispections and repairs are carried out efficiently with the aid of manuals and
inforniation stored in the same database. This will lead to rationalization and improvenent of
maintenance work as shown in Figure - 4.1.1.
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‘Figure <4.1.1 | Systemalized Mainteriaﬁcé Work Flow

~ This system will result in assisting social and economic growth of Turkey with
improvement in maintenance capabilities of the state highway network.

4.2 Inspection and ]'\:'!ainlenan‘cé Eramework
421 - Work Flow _

_ Maintenance work on highway bridges is conducted to keep them in good condition in
order to achieve smoother vehicle traftic flows and to preserve public property for a longer

period of time. Maintenance work is composed of inspection and repair work, and is shown in
the flow chart of Figure - 4.2.1,

An inspection is first carried out to grasp the condition of highway bridges, which
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- influences further measures such as the repmrs 10 be undertaken for damaged bndge
components. Therefore, altenlion must be given not only to damages but also to the causes of
damage and their eftects on traffic.

Routine inspection forms the basis of the inspection manual and it is carried out as a
preventive maintenance measure for highway bridges. -~ All inspection results of the bridge
components are stored in the database, even when no damage or defects are found.

When damage or detérioration is found by a routine inspection, the work procedure
differs depending on whether it is a priniary or secondary member of the bridge and are
discussed as follows:

- Damage to Primary Members \
When damage or deterioration is as serious as that of Rating A {urgent repair needed,
see Sect. 4.3.2), urgent repairs shall be performed as soon as possible.

In the case where damage on a major bridge component such as a superstructure or
pier is as serious as that of Rating B (repair needed, see Sect. 4.3.2), further investigations may
usually be carried out to as certain the causes and effects of the damage by special mspection
~ work as described in the inspection manual.

When damage or deterioration is that of Rating B, whether to carryoul repairs shall be
determined based on the basic concepts for damage ratings, which glves priority to the
following 4 functions:

- - influences on traffic and third parties,

- the fuhctionality of bridge components,

-'the durablhty of bndgc and

- the annual repair plan, budgets, repair melhods etc.
- Damage to Secondary Members

o When damage‘ or del‘er_ioraiiown is as serious as that of Rating A, urgent repairs shall be ’§
performed as soon as possible without any funther inspection on secondary members such as ’
railing, expanston joifits and pavement on the bridge.

Observations from inspections and repairs are stored in databases based on measures
and procedures described in the manuals on inspection, maintenance and repair. Users can
retrieve and output information stored in the database in the form of road inventory, mspeclion
and repmr repoits (o assist them with their maintenance work.

4.2.2 System Framework
).  System Coniponents
The highway bridge inspeéiion and mainte.nan.cé SYSlelll'plays an impor'tant:roie for-

engineers in the road mainlenance, management and operation. . In ordes toapply the system
effectively for the practical maintenance work of the bridge, the system is subdivided into



subsysteins as shown in Figure - 422,

The inspection and maintenance system for the highway bridge consists of a database
to manage maintenance information and manuals to assist KGM engineers with inspection and
maintenance work as below:

- Inspection manual is formulated to assist inspection engineers with routine, and
special inspection work for the highway bridge.

- Evaluation manual provides methodology to priotitize damaged bridges for
rehabililation ard strengthening to the damaged compoiients.

- Maintenance manual is drawn up so it can be applied to the bridge maintenance in
routine works on cleaning and other protective operations, including minor repairs
such as spot painting or protective coaling.

- Rehabilitation manual provides repair methodology on rehabilitation, strengthening
and improvement measures for damaged bridge or its components.

2) Database Framework
a) Structure of Database
The database as shown in Figure - 4.2.3, which is composed of i mventow, inspection,

and repair information together with their operating applications.

- The databasé compiles all the information necessary to manage highway bridges in the

- form of a single database file, taking into consrderahon the casier access and mformatlon

management by unskilled operators.

Allhough the database is formulated not to compile the whole data necessary for

| brzdge maintenance (such as photographs figures and other detailed information obtained i in
- maintenance work} the system is designed in such a way that the related information for

mamtenance work can be interfaced with key ldenhﬁers and record number by work
b) Key Idenliﬁers

Database files are similar to a table that consists of columns and rows. Columns are

~called a field, which corresponds to data items.  Rows are called a record, which corresponds

to a collection of data belonging o a common key identifier, such as one bridge in a database -
file. Key identifiers distinguish spcc:ﬁe data record from other records in a database file. The

“whote database for maintenance work possesses several items with key identifiers at the head of -

each record. Consequently, every record has particular key identifiers to access and exlract data
from a database.

Key identifiers for the database, which is written into éach data record in a form of

“sheet number, are defined as indispensable items with supplemental items to identify

maintenance work conducted and bridge location on the highway. They are composed of 4
items and their combinations are as follows:
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- Bridge Number
Bridge number, which is composcd of 3 items; route number highway dwmon in
charge and unique bridge number within the above focation, which identifies each
bridge on the highway.

- Work Category
Mainteniance work in terms of inspection and repair, is to identify maintenance
operations conducted for a designated bridge.  They are categorized in the
following character codes:

RI: Routine hispection
SI: Special Inspection
RP: Repair

- Ordinal Number
This item is to identify page (number) ih the same combination of the above bridge

nuinber and work category, using the ordinary number in a form of 1, 2, 3, and so on.

- Updated Date
This item is to identify the latest inventory data for a designated bridge in the
database file.

According to the above key identifiers in each recard in the database, the system can
store, copy, and readily retrieve information necessary for information processing.

c) Data Items (lmder working)

The data items of the database f‘or bndgc maintenance on lhe state highway are
determmed in consideration of :

- Characteristics of the ex!stmg brldges on lhe highway,

- appropriate data volume to be managed by micro-computer basis,

- eflective usage of maintenance work, and

- appropnate data volume to be maintained by KGB stafY itself, ctc.

~ ‘The details of the items for database is presented in Table - 4.2.1.

© Key identificss are set up to identify de51gnated data records in the database.

_ Attributive data are information essential to store into a database for maintenance work
belonging to a collection of key identifiers. In Table 421, abbrewahon and marl\s shows the
following:

- Type (type of data): X : character data,
N : numerical values,

- Digits: number of digits of the item. '
- ‘code’ in remarks is a code item which is provzded in character or number code



Table - 4.2.1._Data Items of Database (1/3)

}_ L ltem L Name) ] Type | Digits - Remarks
{Key Mentifer)
Route ) 3
Kile-Post N 6
Sub-Division hy 2 by Traflic Direc.
Waork Category X 2 Code
Datz of Work N_|¢ MMAYY
(Bridge General)
Bridgs Name X 20
KGM-Division N 3
Divisien N 3
Narie of River X 20
Design Spec. & Load X 2 Code
Bridge Length ] N T2
Span Composition X 23
Carriageway Width N 5.2
. ISide Walk Width N 52
Skew Angle N 4
Contractor X 0
© [Costmiyctad Year N 4 YY.
(Superstrpctore)
Bridge Type x 2 Code
Type of Support X 2 Code
Type of Strudture X 2 Code
Number of Bams N 2
" {Type of Deck Shab B I 2 Code
- FType of Surface X 2 Code
- | Type of Railing X 2 Cods
{River Coddirion)
Low Water Lavel N 4.1
Low Water Leve] Width PN 4.1
}l Tigh Water Level N "
High Water Level Width ’ N 41
. [Current Velocity ' N a1
- 1Bridge Height from River Bed ) N 4.1
{Site Condition) o
Topography i X 2 Code
Geelogy S ' X 2 Coda
Lanf Use . . o X 2 Code
N(Traffic Volunw) s : Hin AADT
Bus ‘ C N 5 o
Lorry NG 5
[Pickup N 5
Passenger Car N b
| Totat N b
{Inspection) - : o
Werk Category X 2 |Cede
Cenduited Dale N 6 MMAYY -
_[File Number - X 10 -
(Damage Rank) : in ABCD
Pavement: Wave X 1
Wheel Indent X i
Crack X 1
Potholes X 1
: - Overalt Rank hi 2
Kerb & Railing; © Crack X 1
Pect OIT X 1
Rebar Exposure X 1
Deformed X ]
Corrosion X i
Missing ’ X 1
Ovirall Rark N T
Expansion Jeint:  Noise i ' X 1
Water L cakage X 1]
Deformed X i
Pect OfT X 1
Missing X 1
Overall Rank N 2




Table-4:2.1

Ttem

i)ata ftems of Database (2/3_)

“(Nane) | Type

Digits

Remarks

Deck Slab: Crack
Pee] Off
Rebar Exposure
Hongyvomb
Void
Water 1.eakage
Overall Rank
Steel Girder: Deformed
Crack
Corrosion
Worn
Boit Missing
Palnt Damage
Overall Rank
Concrete Girder: Crack
Peel Off
Reber Exposure
Honatcomb
Void
Water Leakage
Overall Rank
Bearing: Main-Daraage
Paris Missing
Anchor-Damge
Bed-Dhamage

Ohveratl Rank
Drinage: Pipe-Dimage

Blocked

Tnlet-Dramage

Overall-Rank

Unosual-Movement

X
X

P A A A A A A

I N (R ¥, S e e e e e )

Coluin & Fooling:Crack .
: Peel OfF
Rebar Exposure
Honaycomb
Void
Water Damage
Displacement
Scour
: Onveratl Rank
Fmbankment: Depressicn ‘
Erosien .
‘ Overall Rank
Riprap: ) Missing
Frosion
Disptacement
Ovirall Rank

R Y ksialake

B s B e B e e b et b et | ) et 6

(Déinage Indices)
Emcrgency Index
Importance Index

o 4

-

to be cakurated

(Repair Works)
Pavement: Conducted Date
Work Category
- Repair Methods
Cost )
) File Numbter
Kerh & Raifing:  Condusted Date
-~ Work Category
. Repair Mcthods
- Cost
) * File Number
Expansion Joint:  Conducted Date
Work Category
" Repaic Mathods
" Cost
File Wumber

MAMME AL AL AR LA

S oND

> .
DRSO ANTAORHAO NSO R

b=

MADYY

Conwricnts
x1,000,000TL

MMAYY

Comments
x1,000,000TI,

MMYY

Comnxnts
x1,000,060TL
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Table - 4.2.1

Data Items of Database (3/3)

Hem T(Namg) | Type | - Digits Remarks
Deck Stab: Conducted Date N ‘6 MAMYY
Work Category X 2 -
" Repair Methods X 90 Conments
Cost N 6 x1,000,0007L
File Number ‘X io
Steel Girder: Conducted Date N 3 MMYY
Work Category X 2
Repair Methods X 90 Comments
Cost N 6 x1,000,600TL
File Number X 10 L
Concrete Girder:  Conducted Date’ N 6 MMYY
: Waork Category X 2
Repair Methods X 30 Comments
Cost N 3 x1,000,000TL
File Number X 10
Bedring: Conducted Date N 6 MMYY
Work Category X 2 _
Repair Methods X 90 Comments
Cost N 6 %x1,000,000TL.
File Numiber X 10
Drinags: Conducted Date N 6 MAMYY
Work Category X 2
Repair Mcthods X 90 Comments
Cost N 6 x1,000,0001L
. ] Fite Number X 10
Columa & Footing: Conducted Date N 6 MALYY
Work Category X 2 )
Repair Mathods X o0 Comments )
Cost N 6 - |x1.000,000FL. °
. File Number X 10 . )
Abutmeal: Conducted Date N & . [MAMYY
Work Category X! 1
Repair Methods X L] Cogmicols
Coxt N 6 x1,600,000TL,
File Number X 10 .
Embankment: Conduicted Dute N & IMAMYY
Work Category X - 2
Repair Methods X 90 Commants
Cost N. 6 x1,060,000TL
. ~ File Number X. 1w
Riprap: Conducted Date N 6 MIMYY
. ' Work Category X 2
Repair Methods X 90 Comments |
Cost o N |6 x1,000,000TL
o . File Number X 10
(Comments) s :
i X 1
2 X 1|7
3 X7
4 X 75
5 X 75
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together with detail characters of the window on the monilor screen.
d) System Functions
The database system is formulated in such a way that it is possible to:

- Append:
adds new data to the database. This is used when new facilities are installed or a
new bridge on the highway is opened or when inspection or repairs are carried out. -

- Alter:
alters information stored in the database based on changes in information and is used
in such cases as when a bridge component is renovated. :

= Extract:
allows for the e\(lraclton of information stored in the database by any combination of
retr_leval conditions, for effective use of compiled data for a wide scope of
maintenance work.

- Qutput:
- prints out information in a form of the latest inventory, inspection report, repair
report, and historical records in the sanie manner, in respornse to the users request.

e) Hardware and Soﬁware

The microcomputer 'IBM PSV model- 2411'is used to load the database system.
T his microcompuier has encugh capacity to accommedate the road inventory, inspection and
repalr results for the state lnghway bridges. Details on its hardware are as fisted betow.

L. CPU Intel 1486DX4 66 (nms at a speed of 66 \le)
 « External Cache Memory: 256 KB
- Internal Cache Memory: 8 KB
- Flash Memory: 128 KB -
- Floppy Disk Drive: 3.5"(1.44 MB) and CD-ROM Drive,
- Hard Disk (AT Bus): 720 MB and External Hard Disk (1GB}).

o In order to manage information for maintenance work, the database management
*system (DBMS) is used for the following reasons:

- it is conumercially available in Ankara with the possibility of after-care service,
~ it has enough functions and can formulate a database system for maintenance work,

- it is easy for KGM staft'to maintain and to make improverents in the system.

WINDOWS is‘used to load the above database management system '"ACCESS' into the
microcomputer, and their versions are as follows:

- WINDOW : Version 3.1

4 - 12



~ ACCESS : Versicn 2.0

423  Selection of Priority Bridge

1) Selection Procedures

In order to select the priorily bridges for further measures, such as detaled inspection
of repairs, selection procedures are shown in Figure - 4.2.4 which is comprised of the following

11 steps:

Step-1

: Routine lispection
Routine inspection shall be carried out as per lhe of inspection manual for thie
highway bridges as a first maintenance work.

Step-2 : Bngineering Prioritizing by the System

Afer inputting observation results into the database, the system will perform
calculations on 'damage index' which are to prioritize the daniage degree for
each bridge components as well as the whole bridge.

'Damage Index’ will comprise two indices. One is the emergency index in terms of
emergency degree to restore damages and the other is the importance index to present
importance degree on damaged bridge component.  This algorithin are drawn up in the later

section.

- Step-3:

Step‘-fl

Step-5:

Step-6

Selection for }'unher Measures
Further measures for each bridge are determined based on the oulputted
damage indices from the system into three branches which are no measures,
Step-4 and Step-5 as below: '
No Measures; There is no necessity to perform any further measures
because of non-existénce or slight damages : :

Minor or Routing Repair

Some repaing which does not need the diaited mspectlon in terms of repair.
methods, can be conducted on the secondary bridge components, such as .
railing, pavement and expansion joints,

Special Inspection; - :
Special inspection will be carried out to clarify the causé or behavior of
damages by means of detailed methods based on the inspection manual,
especially for the primary bridge components such as deck slab, girder,

* columni and abutment.

Selecllon for Repairs

Selection of the priority brrdges for the preliminary sepair desngn shall carned
out taking damage degree, repair costs, benefits and budget conditions into
consideration.
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Step-7 : Prelnnmary Survey and Design
In order to perform the preliminary repair design, the following work items
will be carried out to confirm their site conditions.  They are as follows:
- Topographic Survey,
- Boring, Samipling and Soil Tests,
- Initial Environmental Examination {IEE)
- Wheel Axial Load Survey, and
- Preliminary Repair Design.

Step-8 : Socioeconomic Survey and Study
Socioeconomic studies shall carried out to evaluate repair benefits/cosis
Socioeconomic studies shall carryout to evaluate repair benefits/costs and are
as follows:

- Local Matertal and Construction Costs Survey,

- Repair Costs Estimation, including reconstruction cost if any,

- Traflic Demands Assessment,

- Benefits Estimation, taking the existence of detour /bypass into
consideration,

- Financial Study in terms of Economic Internal Rate of Return
(EIRR).

Step-9: Further Survey 7
Further detailed information may be necessary to perform the detaited repalr .
~ design in certain cases, as described in the next step.

-~ Step- 10: Additional Survey
Dclall survey for repair dessgn it necessary, is carried out as below

- Detailed Measuring of Bridge Dntm_ensmns, or,_
= Environmental Impact Assessment (E1A).
Step-11: Repalr ’
Repalr will be performed as a ﬁnal step of the flow accordmg to the detailed
repair design.

2) Prioritizing Method in the System

‘Generally, damage rating for deteriorated bridge and its components has to be
conducted only by skilled and experienced maintenance engineers:  However, in order to make
them easy for unskilled engineers, systematization and standardization are indispensable. - This:
is not only applicable 10 damage rating but for prioritizing the deteriorated bridges for further

‘countermeasures as well.

The first task to achieve is rationalization in collection of inspection information on the
bridge using a standard inspection sheet and damage raling table as described in the i inspection
manual. The next task is to standardl?e prioritizing procedures for the damaged bridges
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according to observation results.

_ “This inspection and maintenance system will be formulated in such a way that it is
possible to:

- quantify directly damage rating into numerical value using ranking system {scoring
model) as below, -

Table - 4.2.2  Ranking Table of :Damagc Rating

Criteria Rank -

Rating A 5
B 3
" i
N 0

- evaluate damage intensity for each bridge etements in fwo 'Damage Index', which are
coinposed of 'Emergency Index (EIDX) and 'Importance Index (1IDX)',

- present the endergency intensity for daniage restoration in 'EIDX, while the
importance intensity of damaged components of the bridge structure in 'HIDX',

- calculate both indices systematically in the systen using ‘emergency coeflicient’ and
‘importance coellicient’, for each bridge element as below,

~Table - 4.2.3  Emergency and lmpo.rtance Coeflicient

Bridge Element Emergency Coef. | Imporiance Coef.
Pavement 1.00 ' 0.75
|Kerb & Raiting . 100 050
Expansion Joints 1.00 . 075
Deck Slab 1.00 . 1.00
Steel Girder . 100 1.00
Concrete Girder . 1 1.00 o 1.00
Bearing ' - L 1.00 075
Drain .00 | 0.50 .
Column & Footing 1.00 1.00
Abutment o _ 1.00 1.00
Bmbankment _ 1.00 ‘ 0.50
Riprap .1.00 0.50

' - Emergency coeflicients are 1.00, which is common to all bridge elements. -~ This is .
- because the emergency intensity due to damage has been absolutely evaluated through the
damage raing table. _ :

For example, a damage in rating 'A’, which is for a section or sections of missing railing
in the urban area.  This may lead to accidents involving children or handicapped person
accidentally go through it, should be immediately restored. Another damage, also in rating 'A’,
which is a punched hole on the slab deck. This may cause a hazard to the trafiic and should
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also be immediately repaired. For this reason, emergency cocflicient is given a value of 1.00
for all bridge elements. ‘

Importance coeflicients are determined by taking into consideration the structural
characteristics of each bridge component as intended in the design.  Hence the iniporlance
coefficients for the primary bridge components, such as deck slab, girder and column of pier are
higher than that of other secondary components.

To evaluate the overall damage intensily of a bridge the sum of the indices for each of

“the elements shall be taken.

Those rank and coeflicient for evaluating damages and the integration methods, are
used by road engineers Japan 1o select bridges necessary for further measures, such as repair or
the detailed inspection. However, these coeflicients will be reviewed their suitability to state
highway bridges in Turkey through the further study.

3) Setection Concepts
a) Selection for Further Measures

As mentioned above, the rank in the rating table means an absolute evaluation of
damages on the damaged bridge component, white evaluation using indices means relative
evaluation among damaged components or bridge itself. For this reason, the following two
pracedures should be taken to select bridges necessary for further measures as below:

- Selection by Damage Rank
Damaged bridge which has any damages in rank 'A’ and B shall be ﬁrstly selected
and reviewed in terms of the necessity of countenmeastres for its damage. ~ This is
due to fact that by defection in the rating table, damages in rank 'A' and "B’ will need :
to have countermeasure or further inspection.

Selection by Damage Indlces .

Damage indices 'EIDX' or 11DX' canbe efficiently used in selecting senouqu

* damaged components or bridges, either for emergency or for further measures.
However, critical values on these indices will be presented through the further study
in the manual.

- b) Selection for Repairs

Actual repairs for damaged bridges shall be performed in consideration with the
socioeconomic factors such as cost, benefit, budgets, eéquipnient and annual scheduling, in -
addition to the engineering evaluation on damage. These methodology and procedures will be
presented in the further study.
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4.3 - Iaspection Concepts
431  Categorization of Inspection
1) General

Inspection work is categorized into the followmg three types in terms of the purpose,
frequency, major objects and method. 'l hey are classified and presented in Table - 4.3.1, and
are explained as below.

- Routine Inspection

There are two categories of routine inspeétibri performed at regular inten{ral_s, from
finding defects to evaluation the loading capacity and the durability of bridge components, or to
confirm the safety of all the bridge components.

1) General Routiric Inspection

This inspection is performed at yearly intervals. Inspection methods is basically by
means of visual inspection on foot (on/under the bridge).

2) Major Routine Inspection

“This inspection is performed at intervals not exceeding five years. Inspeclion methods
are basically by means of visual inspection on foot (onfunder the bridge) and using access
: eqmpmem to view the exposed structural elcmenls at close range.

- Eme‘rgency Inspecuon

mmedlate mspeclnon of highway bndgcs due to unexpected occurrences such as

_ accidc_nts or natural disasters. | This mspechon is catried out whenever there is any damage or

* deterioration caused by an a@c:dent such as car collision and fire or after natural disasters such Vg‘
as flooding, earthquake or tand slide. i

B Special Inspection -

lnvestugat!on of highway bridges using more detaited methods to obtain detail
~ infarmation on the behavior and/or causes of damage, ‘whenever necessary.  This mspecllon i
- performed anytime when the need arises, or according to the findings of defects to bridge
- structures havmg a daimage rating greater than B.  In order to obtain more detailed
- information, it is necessary to investigate the causes of damag,c and to restore damage
componeints.

- Special inspection shall be carried out like a detailed inspection. A Special inspection
is only necessary when any damage or damages found during the routine or emergency
inspection warrants a closer investigation into the problem.  Other kinds of Speciat inspections

“which are necessary 1o collect specific and detailed damagé information, span by span for the

.4 '_'1.8 .



hd longer bridges, for repair design are as follows:

- Monitoring
Monitoring is necessary to understand the damage behaviour and to perform firther
study on such things as repair design for damaged bridge components after they have
been identified as being defective or in a state of deterioration by routine or
emergency inspection.

- Detailed inspecnon
Sonie thajor members of bridge found damaged or in a state of deterioration by
routine of emergency inspection and requiring investigation with methods more
detailed than those of routine inspection.

- Prmcnpal Inspection
When damage information obtained by routine inspection is insufticient to conduct
E further study, such as for repair design of a long span bridge, then detailed damage
data for each span of the superstructure or for each column for substructure are
necessary.

Table - 4.3.1. Classification of Inspection

Inspection Major Object Purpose . Frequeicy Methods

~|Roultine © [Stiuctures & - {Damage finding |Periodic Visual Inspection

Inspection facilities - or confirmation

. _ of safely _
- |Emergency Structures &  |Damage finding, |Accident, Visual or special

Inspection facilities confirmation of |[disaster inspection

' . |safety : .

Special Structures . |Detailed investi- [as necessitated - |Special

Inspection - . {gation, R  |Inspection

' monitoring, - '
repairing

PR
.

2y Objeotive Members by_ln'specli'on

The inspection and maintenance system defines its objective structures, facilities and
the damage they may sustain in order to standardize information management and work
procedures for the effective miaintenance of the highway.  For this reason, bndge components
are classified by considering their functional, material, damage, and maintenance characteristics.
Information on maintenance shall also be subjected to this classification to correspond with - -
other information concerning such things as inventory and inspection.

. The inspection and maintenance system covers superstructures, bridge piers, pavement,
and highway facilities such as traftic safety devices.  Objective road structures and facilities are
classified into the foilowing 12 types as shown bellow:

- Pavement - : pavement of bri_dgc,
- -'Kerb and Railing . concrete kerb and steel railing,
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- Expansion joints  : buried and rubber joints,

- Deck slab : concrete deck slab,
- Steel girder - - steel girder or truss members,
concrele girder including cross-girder,
- Bearing : rubber pads or steel bearing,
- Drain : composed of inlets and water leading p1pes
- Column & Footing : columns, beains of pier and footing,
- Abutment : wall, columns and footing,
- Embankments : embankment and shoulders within 5 mcters of the bridge ends,
- Riprap- : riprap at bridge ends,

All bridge components described in the above have each important function to support
live and dead loads as necessitated. However, the primary components whose funcliohs are to
support loadings directly are deck slab, girders, columns, abutments and foundation,

Therefore, speciat inspection is only carried out for these primary components of the bridge.

4.3.2  Damage Categorization
) Damage Rating Concepts
The nature of damage and deterioration of funictions differs greaily among highway
bridge, and personal judgment on damage varics from inspector to inspecior.  Consequeatly,
the definition of ratings for observations is very important to manage and maintain highway

‘bridges adequately.

In order m judge the necessity of repair work, observations of damage or deterioration
are categorized into four ranks according o the following guidelines.

Rating A

Urgent repairs are necessary to secre the safety of vehicular traflic or to avoid the
inconveniences or injuries to third parties from damage or deterioration or possible damage
whnch may be caused in the near future.

Rating B

Repairs are required due to the existence of serious damage or deterioration which
affects th_e function or durabiiily'ofthe structure.

In the case of Rating B, repairs are necessaly but not urgent. Implememallon of
© repairs depends on many factors such as the location of damage, the progress of the damage,
and whether the damaged memberis a prlmary or secondary member.  Further special
inspection must be necessary in some cases to ascertain the causes and its effects to the damage.
Rating C

Damage or deterioration is small and no repairs are necessary. . However, further
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attention such as monitoring or observation may be necessaly in some cases.
Rating D

Virtually no repairs and no further attention are required dug to the existence or non
existence of slight damage or deterioration.

2) Damage to Be Inspecied
Damage and deterioration to bridge components have been classified in many ways by

both engineers and schiolars involved in structural and maintenance engincering. However,
damage or deterioration is basically defined by the materials used and by the structural nature of

‘a bridge component. In order to be user-friendly in both ils theoretical and operational aspects,

the types of damage and deterioration that can occur on the highway bridge are determined
through a detailed review of maintenance standards in Japan and in other countries.

The lypés of dainage are classified into the following 12 categories, taking into
consideration the struclural, material and dainage characteristics of the bridge compeonent for
maintenance. :

- Damage to Pavement
Wave: Damage or défcct to the longitudinal evenness of pavement

which effect the stnooth driving, such as corrugation, faulhng
and disruption.

Wheel Indent: Surface roughness in the transverse direction to trafiic due to
' . rul(ing. ' :
Crack: Crackmg on the pavement surface accompanymg dlsmptton of

deck structure in case,

- Pot Holes: ' Partial peellng off or scaling of pavemcnt matcnal
accompanying cracks on the surrounding area in some case.

- Dantage to Kerb and Railing

" Crack:- Cracking to concrete kerb.
Peel OfY Peeling off' of concrete espécially in the corner or side edges.
Rebar Expose: Exposure of rebars due to peeling'or spalling of surface
concrete, and rebar corrasion caused by aging with other rusty
condition.
Deformed: Deformation of railing due 1o car collision or other defecls on
anchorage.
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Corfosion: Corrosmn of ran!mg dueto agmg or salt or damage to
' protective paint.

Missing: Missing of railing components due to car collision or other
reasons.

- Damage to Expansion loints

Noise: * Unusual noise due to damage caused by impact of driving
wheels.
Water Leakage: Water leakage due to damage, defect or deterioration bf joints-
components.
‘Deformed: Deformation of joint components due to wheel shock or
abrasion. _
Peel Off: Peeling oft of joint surface including pavement peeling off' in

buried type of joints.
* Missing: Missing joint components.
- Damage to Deck Slab
Crack: = ‘Cracking of concrete slab; a punched hole may be presenl with

‘the close interval of ¢racks, accompanying water leakage and
leaching of free lime in certain cases.

Pecl OR: Peeling off of concrete due to delerlorauon of surface |
' - ‘concrete.
© Rebar Expose: ‘Fxposurc of rebars due 1o peetmg or sp"slhng of surface

concrete, and rebar corrosion caused by aging with'other rusty
*condition such as water leakage.

Honecycomb: * Honeycomb due to poor vibration work during placement of
~ - concrete with accompanying rebar exposure in certain cases.

“Void: - Void or cavity due to poor vibration work during placement of
B i concrete.
- Water Leakage:  Water leakage and leaching of free time through cracks or
: voids.
- Damage to Steel Girder
‘Deformed: Deformation of ffanges, webs or other components dug to car

collision or buckling.

4 - 22



a-w,,- -

' Crack:
Corrosion:

Worn:
Bolt Missing:

Paint Damage:

‘Cracking especially in welded section, or due to material

reasons.

Corrosion of girder components, accompanying leaked water
from deck slab.

Worn or abrasion due to deterioration of components,
Missing or falling out of bolts at joints.

Damage to paint, such as discolour or peeling oft of paint,
leading to corrosion of stecl components.

- Damage to Concrete Girder

Crack:
Peel OfT

Rebar Expose;

Honeycomb:
Void:
Water Leakage:

- Damage to Bearing
Main-Damage:
Parts Missing:

' Aﬁchor-{)amage:

Bed-Damage:

"Unusual Movement:

- Damage to Drain

Cracking of concrete main girders or cross girders,
accompanying water leakage and leaching of free lime in case.

Peeling off of concrete due to deterioration of surface
concrete.

Exposure of rebars due to peelmg or spallmg of surface
concrete, and rebar corroston caused by aging with olher rusty

condition such as water leakage.

Honeycomb due to poor 'vibration work during placement of
concrete with accompanymg rebar exposure in certain cases.

Void or cawty duc to poér v1brat10n work durmg placemcm of
concrete. L

Water leakage and Ieachmg of free hme ihrough cracks or
voids. -

Damage or deterioration to the main componenl'_s of bearing.

Missing or falfing out of secondary components of bearing.

Damage to anchor of bearing, or missing of anchor- bolts.

- Damage to bearmg bed.

Unusual movcment such as insuflicient clearance for shdmg
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Pipe-Damage:

Blocked:

Inlet-Damage:

Dainage or deterioration to drain pipes, including construction
defects such as insuflicient pipe tength.

Accumulation or clogging of debris in drain pipes.

Dariage to drain inlets.

- Damage to Column and Footing

Crack:

Peel OfF :.

Rebar Expose:

Honeycomb:

Void:

Water Damagc:

- Displacement:

Scour:

- Damage to Abutment

' Crack:

Peel O

Rebar Expose:

Cracking of concrete beams or columns, accompanying water
leakage and teaching of free lime in certain cases, or due to
peeling by rebar corrosion.

Peeling off of concrete due to deterioration of surface
concrete.

- Exposure of rebars due to peehng or spalling of surface
‘concrete, and rebar corrosion cavsed by aging with other rusty

condition such as water feakage.

- Honeycomb due to poor vibration work during placement of

concrete, accompanying rebar exposure in case.

Void or cavity due to poor vibration work during placement of
concrete,

Damage or deterioration to concrete due to washing or
running water on surface, leading to a reduction in cross
‘sectio'nal area of columns. -

Displacement of substrucmre due to incline, settlemenl or slide
of foundatton '

Damage lhe to stability of foundation due to running water in
washing out of surcounding rocks of the foundation.

~ Cracking of concrete members, accompanying water leakage
- and leaching of free lime in certain cases, or due to peeling by

rebar corrosion.

Pecling off of conerete due to deterioration of covering
concrete.

Exposure of rebars due to peeling or spalling of surface
concrete, and rebar corrosion caused by aging with other rusty
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b

condition such as water leakage.

Honeycomb: Honeycomb du¢ to poor vibration work during placement of
concrete, accompanying rebar exposure in case.

Void: Void or cavity due to poor vibration work during placement of
concrete.
Water Damage: ‘Damage or deterioration to concrete due to washing or

“running water on surface, leading to a reduction in cross
sectional area of columins.

Displacement: Displacement of substructure due to incline, settlement or slide
' “of foundation.
Scour: Damage to the stability of foundation due to runiing water in

washing out of surrounding rocks of the foundation,

- Damage to Embankment

Depression: Depression or settlement of back fill behind abutment.
Erosion: " Erosion of embankment shoulder.

- Damage to Riprap

- Missing: - . Missing of localized rock components.
Erosion; | .Efoé,ioén of riprap.

_ DiSpIaécmént_: 'Senle[:l;mehl.oi slide of ribrap.

Repair and Rehabilitation Concepts

Categorization of Maintenance and Repair

~ Maintenance and Repair Framework

Maintenance and repair work are categorized as roufine maintenance operauons and

specialized maintenance operations as shown in Figure - 4.4.1,



—{Minor Repair__ ]

' gmmaimgm___}mwv—tcncmg

‘Mf h_] .

Maintenance

Operations _ o —{Urgemt Repalr ]

Specialized Maintenance F——

—{Specialized Repair |

Figure - 4.4.1  Maintenance and Repair Framework

2) Functions of Repair Work

Maintenance and repair works, which aims at the above effects, are classified into the
~ following three categories based on the éxecuted work abjectives as follows:

- Rehabilitation

To restore functions of a damaged or deteriorated bridge component to ils_inilial
condition in order to dchieve original loading capacity, durability and aesthetics, etc.

- Strengthening

* To steengthen, the capacﬂy of a damnaged or  deteriorated bndge component toa
slronger condition, in order to cope with initiat or existing inferior functions or

{oading capacity.

- Improvement

“To provide a damaged or deteriorated bridge component with the better functions or
the higher capacny ihan it originally possessed in order to cope with an increase in.

needc
442 Maintena_ncp andd Repaif Operation

1) Rouline Maintenance 'Oiae'ra{io'_n

fd]IO\VS'

s C[eanmg

Rouline maintenance operation is composed of cleaning and minor repairs and afe as

In order to keep the function of bridge components on the highway in better
condition, it is reqmred to clean and remave dirt, debris, and vegetation from pier
“caps, abuiment seats, around bearings, expansion joints, drainage inlets, etc.

- Prospectwe Operauons

Besides cleaning works for bridge component, protecllve operations to secure
* functions, durability and aesthetics, is essential, such as periodic repainting for

deteriorated paint on steel structures.

- Minor Repairs
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Spot painting or protective coating as required of steel bearings and exposed
portions of steel members; also small scale repair work for washouts and
embankment erosion, and replacement or correcting for loose or missing anchor nuts
and bolts, etc.

2) Specialized Maintenance Operation

Specmhzed maintenance operallon comprise urgent repair and special repalr for a
daimaged or deteriorated bridge component as follows:

- Urgent Repair
Immediate remedial work is needed to restore danmaged compenent o a condition for
which only routine maintenance is necessary.  Work should be scheduted for
completion at an early date to prevent further damage to the component or need for
complete reconstruction at a later time.

- Special Repair
Due to the unexpected damage or deterioration indicated by the results of inspection,
special remedial work is necessary requiring special skills, equipment, or inaterials to
restore the functions of a damaged component.
In addition to the above, emergency measures especially on a daily basis shall be
performed imniediately to secure vehicles and third parties from the more serious
damage or accidents which may cause by an initial damage. - Generally, emergency
measures are, the removal of damaged members, planing of traflic cones, lit
barricading and lane guidance at night, etc.

45 Coding, Inputting and Reporting

451  Coding and inputtiﬁg

]n order to supporl engmeers via the coding of mamtenance inforniation j in
standardlzed work procedures, regular coding forms for inspections and repair are provadcd to
maintenance engineers in the form of regular coding sheet which is shown in Figure:4.5.1..
Operators who are in charge of inputing coding data can easily input the contents of the forms
into the database system, '

4.5.2  Qutputing and Reporting

After inputing inspected or repaired results into the database system, an mspechon and -

repair report in the form of bridge i mventory is oulputed in response to the users requesl.

Inspection and repair reports are to be kept on fite.  When it is necessary to modify
report contents, make the necessary corrections in red and carry out the appropriate alteration
of the database system.

In'addition to the above bridge inventory form, the system will be formulated to be
capable of outputing bridge lists in terms of readily useable information stored in the databasc
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as below.
- Coding Sheet for Inspection and Repair ‘
Same layout as that of bridge inventory.  However, coding parts for inspection and
repair are left blank.

- Bridge List B
Major items for bridge maintenance are printed in one linc for each bridge.

- Bridge Inspection Record -
Majar items for bridge inspection are printed in one line for each bridge.

- Bridge Repair Record
Major items for bridge maintenance and repair are printed in one line for each bridge.
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Chapter 8 Visual Inspection of Ilighway Bridges
5.1 General
5.1.1  Objectives

A visual inspection of selected bridges is planned to survey the overall characteristics

‘of highway bridges in Turkey and 1o test a simplified and standardized method of inspection,

proposed by the JICA Study Team (hereinafter referred to as ” the Team *). There is also a
purpose of the technology transfer from the ‘Team to the KGM counterparts '

There are approximately 3,100 bridges of various kinds on the State Highways. A
sample of maximum number of approximately 200 bridges are selected and inspected and the
information arc then stored in the database of a computerized system. '

An inspection manual is planncd to be prepared based on the findings of the visual
mspcction and wtilizing the data sheet and the computer oriented data base system .

KGM intends to carry out the routine (penodlc) mspecuon by lhemselvcs  Hence
the sclection of the 200 bridges for inspection was aimed to refiect the characteristics of the
overall highway bridges in Turkey. The inspection methods are so simplified and standard:zcd 5
lhat the Turk!sh engineers wﬂl have no difticulty in carrymg out the inspection in the future.

Visual lnspecllon shall bc conducted on the followmg basis:

a) to Identliy gencral 'char_aclensllcs of wear and damages on highway bridges,
by structure type
by material type
by lrailic situation
by tetrain conditions
by climatic conditions

b)  to test visual inspection method propoéed by the Study Team, and:

c) to transfer the technology of inspection method to the Turkish counterpart.

N Work' Schcdulc

“There were three parllcs of inspectors for the visual mspecllon task.” Two during
ordmary penod and one during the Turkish holiday week (Bayram).- The members are
composed of the the Team members (playing leading roles) and the KGM counterparts

(playing the role of assxstanls) The role of each member and the arrangement of Inspection

vehicles for the inspection parties are shown in Table 5. 1 1. Each Panys schcdule is
presemed in Appendix 2. '



Table - 5.1.1 Inspeclion Parly Arrangenent_

* Ordinary Period | Turkish Hotiday | Role of Members
Party A Patty B " Party C )
Koji WADA |Arun Hans SAHNI|  Koji WADA  |Leader
e e e VOV Inspection
Fumiyoshi Yoshitoshi Yoshitoshi  {Sub-Leader,
KUBOTA | KOBAYASHI | KOBAYASHI (Photograph,
Members - Assistant Assistant Fumiyoshi = |Assistant .
Kuzey YILMAZ| Brdai ALSLAN [~ KUBOTA _ IRecording
Assistant Assistant Keigo Assistant -
Memet ~ Adnan KONNO Measurement
Assistant Assistant
_Etan SAYIT [Measurement
Vehicles Two cars TWO cars Two cars
by KGM by KGM by JICA Teani

Inspection in each day are carried out as a rule in ¢ight hours (08:30 - 17:30 including -

one hour lunch break), there are some days the work to start early or Jast until late.

$.1.3  Tools for Inspeciion

Taols for visual inspection for this Study should be the following items.

- Check Shéet
= Camera

© . - Sketch book mcludmg bridge member,

.+ drawing, etc.
- :Binoculars
- - Tape measure
"< Ribbon tape -
- Hand tape
- Test hammer
.- Hammer
. -TraflicCom |
- Safely yellow jacket
- Rain coat
. - Boots .
-« Magnifying glass
- Steel straight edge
- Crack gauge
- - Calipers
- Feeler gauge
- Test/tapping hammer

(91}
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- Electric torch
- Levelling staff
- Ranging poles

- String line
- Rope

- Plumb bob
- Brush

- Shovel

- Paimt

- Chalk

- G.A. of structure
- Information board
- Field sketchpad/notebook
- - Pens and pencils
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5.2.1

b)

d)
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Selection of Objective Bridges

Selection Critéria

To satisfy the objectives, the following criteria was set;

Classnﬂcahoh of selected bridges shall reflect that of the overall highway bridges,
{Visual inspection is a study to find a general characteristics of wear and daniages on

arterial highway bridges as well as a case study of the inspection method proposed by
the JICA Study Team. In this regard, the inspection shall cover the representation of

typical bridge types.)

Selected bridges shall cover typical traflic, terrain and climatic conditions;
(Same as the reason as stated above is applied.)

Somie particular types of bridge strictures and materials which are determined for
reconstruction in near future; of which require different kind of inspection and
maintenance approach shall not be included;

Bridge for reconstruction : composite, gerber

{composite bridges in Turkey is a type with roll-H girders with concrete slab)
Bridge structure not included - pedestrian bridges, culvert, arch,
Bridge'material not included " timber, stone masonry, etc.

Railway over-bridges are not included since they require difterent approach on

‘ mspechon and maintenance to avoid unnecessary disruption to the train operation

also require a close cooperation of the railway officials.

- Bridges of length shorter than 15m are not included:
) (Small bridges are easy to inspect, mamtam and replace in case of acc:dcnt)

Selection Process

Constderallons are taken tor each llem of selccllon cntcna a!ong the process oi‘

selectmg objective bridges, such as;

)

b)

Classification of sclected bridges shall reflect that of overall highway bridges;
(Overall characteristics of h1ghway bridges are shown in Table - 5.2.1. The donnnance '
of concrete bridges arc kept among the bridges selected.)

Sclected bridges shalt cover typical traflic, terrain and climatic conditions;

:(hve study roads are selected at the beginning. They all radiate from Ankara and

direct towards Istanbul, Bursa, Izinir, Antalya, and Rize. Ankara - Istanbul route is
dropped from the study afler a selecting study because a motorway runs along side
the arterial state highway. This can be a relief in the case of a bridge failure on the
state highway and vice versa. See Figure - 5.2.1)
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Some particular uses and types of bridge sinuctures and materials which require
different kind of inspection and maintenance approach or are determined for
reconstruction in near future was not included, _

Bridge structure : pedestrian bridges, culvert, arch, composite, Gerber

Bridge material : timber, stone masonry, etc.

Afler a discussion among the Study Team members, the following are not included ;
Pedestrian bridges,

culverts,

arches,

composite girders and slabs (these types in Turkey mean bridges with roll- H beams
supporting concrete slabs), and

gerber bridges of less than S0m bridge length.

Note :

KGM wishes to replace all the Gerber bridges as soon as the financial
situation allows them. However, longer ones requiring more cost will be
more difficult to be replaced while short onés can be easily restored in the
case of bridge failure by temporary structures. Study Team wishes to find
the charactenstics of wear and damages on long Gerber bridges and to

_study typical samples of maintenance to lengthen their life.

~ Bridges situating inside of ring road at Ankara are also not included due to

particularly heavy traflic, which may cause some accident withoul extra traftic safely
MEeastres.

“Railway over-bridges are not included.
Bridges of smaller length than lSm are hol .inclu.de,d.

After gomg through the selecuon process as_ mcnuoned above the number of

objectwe bridges is 208, as shown in Table - 5.2:2.



Table+5.2.1 Highway

y Bridges by Type and Material (Data by KGM in 1993)

‘Types - _Asterial Stats Highway - Prcipal Highway Tolal :

_ by Malerial and Structuge No. Length (m) No, Length (m) No. Leagth (_)_
RC Simple Girder 1521 51,869.838 885 24.145.30 2,506 26.015.18
RC Simplo Slab 147 237330 78 1,358.70 228 3,732.00
RC Corlinuous Girder E 3419.10 5 354,15 T3S 2,11325
RC Continuous Shab 183 702060 34 168100 237 8,301.60
RC Canlilever Grder 137 387110 53 2.246.90 206 7.118.00
RC Cantilever Slab 18] 435645 & 1440345 43 5,700.10
RC Gerber Simpleiont Girder 121825869 7 597301 28 24,232.40
RC Gesber Simple/Cont Slab 8 1,609.40 s 138.95 W% 1,748.35
RC Afch 39 3,161.82 i€ 1,130.63 55 "3,292.47
PC (Pre-Tension) - 73 8,540.76 3 45090 %0 899166
PC (Post Teasion) 20 4,332.00 2 207.00 0 '4,539.00
[RC Rigid Frame Girder 17 657.95 3 56,00 19 711.95
RC Rigid Fraze Stab 2 37233 3 - 3890 27 31135
RC Bowslring Ty 321.20] 1 72.10 6 393.30
Mass Contreie Arch & 123335 i 391,50 87 1,624.85
Masonry Asch 73 4,020.00 57 763640 [F1] 6.706.40
Composite 194 703376 142 6,251.25 336 13,383.01
Stoel Gieder + RC Slab 1 17.25 1 22.00 2 39.25
Steet Girder + Steel Sleb 5 _es30f 7 "313.85 12 382,15
Steat Truss 10 387,55 10 386,20 20 77375
Ferbeton Reinforsed RC Bridge 1 12.20 10 373.35 i 785,55
Timber 4 50.90 3 1745 7 9835

TOTAL a0l masn 1,503 3981271 4603 17265581
7 0%
6%
3%‘1
[CIRC Girders/Stabs
BPC (Pre/Post Tensmned)
ICIRC Others
£1RC/Other Avch
B Steel/Steel Composite
| Others

_ (Distribution by type of br_id_ges on Arterial Highways) .
Note : See Figure - 5.2.1 for the Bridge Type Classification by KGM.

&



_Téble_- 5.2.2  Sclection of Bridge for Visual Inspection

Study Road I(AR) CHAA) 3(SB) 4(AT) TOTAL
' (from)] ANKARA | - ANKARA | SIVRIINSAR | AFYON
: (to) RIZE “ ANTALYA BURSA ZMIR
 Total Nuniber of bridge 305 101 91 ] 574
- {Pedestrian bridge 99 57 435 3% 240
STRUCTURE
Culvert 3 G G 0 3
Asch 6 2 0 0 8
Conmposite 2 1 5 6 -4
Gerber(L<50m) 15 0 o] 0 21
Suali Bridga(L<15m) 32 10 3 9 5—44
Railway over bridge 11 9 -2 k- 25
Under or Re-Condtiuction -2 0 0 0 o2
Number of objective Bridge 135 22 30 20 207

523

Objective Bridges and Locations

The list of objective bridges are shown in Table - 5.2.3 and their locations are
presented in Appendix 3. The composition of bridges are shown in Table - 5.2 4.

Table - 5.2.3  List of Bridges for Visual lnspection

. Bedge. No. Brdge nanr b m | Direction Bridge type Leagth{m) | Construction
EAR-700-13-1 KAYASI 21+ 400]  from|RC, Simpl, Girder 20.00 ‘
I—rﬁ-’zm'—l}z KAYASI 21 + 400 1] ditto 17.90 :
AR-200:13-3 KAYAST 22 + 200 Trom|ditto 2270 1978
AR-200-13-4 KAYASHE 22 + 200 to]ditto 12.90
AR-200-13-5 0ZCAY 59 + 200 fromlditto o 27.45 1976
AR-260.14-1 BALABAN 3+ 200 from) ditto 13.50 1977
AR-200-14-2 - IRMAK + 0 T ding 127.40 1987
AR-200-14-3 BULANIX 10+ 0 RC, Cantilever, Slab L2520 1982
FAR-200-14-4 CORUNOZU 33 + 700 Rigil Frame 375 1957
AR-200-14-5 {SIKLAR 37+ 0 Re, Georber, Slab 15.75 . 1952
ARI00146 KARANTIRDERE Gl + 700 RC, Simple, Girer 39.00 1939
AR-190-01-1 DELICE]- 5+ 8s0] RC, Simple, Shab 16.00
AR-190:01-2 1ACIOBA g+ 350 ditto 1550
AR-190-03-3 KOCACAY 10 + 150 ditto _ 15.60 !
AR-150-02-1 ACIOZ i+ © RC, Calitever, Girder 2830 1979)
AR-150-02-2 KEMALLI 1+ 650 RC, Simple, Girder 2415 B
AR-190-02-3 BUDAKOZU 26 + 650 ditlo 40.25 1559
AR-190-02-4 DICAYT 27 + 150 RC, Candilever, Slab 75.20 1959] -
AR-78505-1 NOPARAN I- 10 + 200 RG, Sinple, Girder 16.00
AR-785-05-2 KOPARAN-H- 11+ 900 Sitlo 2745
AR-735-05-3 KOPARAN-NL 13 + 500 ditto _ 33.60
AR.73505-4 HACIMUSA 31+ 0 RC, Simple, $iab i6.40
AR-785-05-3 CAFURLU 32+ 500 dilo 16.20
AR-785.056 TEPEUSTU 39+ .0 RC; Simple, Girde 26.90]
AR-785:05-7 . ' |SARSAR 31+ 850 N 2150
ART9504-1 . | IDERINCAY 45+ 0 RC, Cantifever, Girder 33.30 1963
AR.795-03-1 TASAGIKAMISLI . 11+ 4306 RC, Siniple, Girde 16.00

" |AR793 032 “JYUOVAMEVEN 20 + 490 ditte 28.60
AR-100-17-1 S |MERZIFON 43+ 100] . from|PC(postaen) 3695 T 1993
AR-100-17-2 “|MERZIFON 43 + 100 1o ditie 3695 1593
AR100173 LSTGECIT I} 3+ 700]  from|RC, Sinple, Girde 20,50/




USTGECHIT

20.50

AR-100-17-4 - 43+ 700 to]ditio”
AR-100-17-5 PASA PINAR 62+ 0 ditlo” 26.60
AR-795-02-1 HACICSMAN 119+ 200 ditto 2180 :
AR-795-01-1 KURTIN-ATAKUM [ 0+ 100 it - 8213 1977
AR-795-012 ATAKUMK Y. USTG. 0+ 400 ditto 3260 1977
AR-795-01-3 ADA 14 + 450 RC, Canfilever, Slab 3320 1960
AR-795-01-4 ASAGICAKALLI ¥4+ 700]  from|RC, Simple, Girde 35.60 1964
AR-795-01-5 ASAGI CAKALLI 34+ 700 “wldie T 7155 1986
AR010-16-1 MERT IRMAGI 6+ 800 RC, Cantitever, Stab 64.50 1959
ARH10-16.2 KIRAZLIK 13+ 700 ~|RC, Simpke, Girde 2425 1956
AR-010-163 SELYERI 20 + 350]  from|ditto 2120 1984
AR-DIO-16-4 SELYERI o0+ 350 tofditte 2170 T
AR-010-16-5 GELEMEN 22+ 750 from]ditto 34,53 1984
AR-010-16-6 ABDAL IRMAGI 9 + 500]. ditto _ 3260
AR010-16.7 CARSAMBAT a2+ 5 Garber, Girdet - 218,50 1561]
AR-OT0-16-3 CARSAMBAK.Y.UG 421 200 RC, Cantiker, Slab 16,00 1564
AR-D10-16.9 TERME 63 + 650 RC, Contiruious, Shb 47.70 1960
AR-D10-16-10 Mif1eE 69 + 100 ditto 4270 1962
AR-GI0-16-11 MILICL 70 1 900 ditto , 29.15 {964
AR-010-16-12 AKCAY B2 + 150 RC, Gerber, Girder. 10690 1961
ARDICAT CINARSUYU 2+ 250 RC, Cantikever, Slab 2520 1984
AR-010172 CURI DFRESI 1+ 600 RC, Gerber, Girdar £3.90 1957
AR010-17-3 LATTANA T Ay 700 RC, Simple, Girde 1610 1956
AR01C-17-4  [CEVIZDERE 16 + 250 RC, Gerber, Girder 68.00 1960]
AR010-17-5 NACI DERESI 21 + 906]  |RC,Simgl, Girde 16.30 :
AR010-17-6 KAVAKLAR DER. 27 ¢ 150 “Jdito —2nasf _
ARGIGA7-7 | |FLEKCH 33+ 300 PC(pont-ten) 15750 1978
ARDIC-18-] BOLAMAN 0+ 150 ditto : 20240 1975
AR-O1C-18:2 ILICASU 1+ 150 RC, Continuous, 5lab 4850 1551
[AR-61C-18-3 CALISLAR 5 + 3500 RC, Simple, Girde ~ 4RE0 1561
" {AR010-184 YALIKOY a7+ 650 RC, Simple, Stab 3000
AR-010-18.3 RELLICESU 1+ 850 B 2000
AR010-186 |kozaGzI 38+ 1% RC, Sirnple, Girde 2200 1972
" |AROI0-18-7 - |[AKCAGVA 46 + 150 RC, Gerber, Girder 59.30 1961
[ARD10-188 CIVIL DERES! s4 + 600]  from|FCipost-ten) 6160 1591
: [ARW01C 189 CIVIL DEREST 54+ 600 to]ditto 6160 1593
. |ARie 1810 MELET-- 57 ¢ 650 Ftto 25070 192
ARGIO-(8-11 . JTURNASUYU 61+ 0 dite 107.70] 1951
AR010-19-1 DOMUZDERE 4+ 650 IRC, simple, Girde 1610 1961
AR-010-19-2 PAZARSUYU S5+ 300 RC, Gerlwr, Girder 1790 1961
AR 6107193 INCIGEZ $ % 1%0 RC, Simple, Gicde . 2700 1959
ARG10-19-4 BULANCAK 104 730 ditto 2 1965
AR-010-19-% CEKEK YERI 17 + 450 RC, Confinuous, Slab 2165
AR010-196 KUCUKGLURE 19 + 500 RC, Simple, Girde 27.00 1952
AR010-36-7 BUYUKGURE 20 + 500 Jitlo 40,55 1958
ARQ10-19-8 BATLAMA 2 SERIT 77 + 450|  from|RC, Garber, Girder 8050 1982
ARA010-19-9 BATLAMA 22 + 450 to[ditte _ $0.1D) 1957
- [AR010-39-10 BOGACIK 30 +. 400 RC, Simple, Girde “40.40 1959
ARDIOI9-11 AKSU 31+ 400 RC, Gerber, Girde 712435 1963
AR-G10-19-12 RARGUN 32+ 100 RC, Sinple, Girde “16.20 1936
AR-010-19-13 KESAFP 38+ 250 RC, Gerber, Gicde '58.75 1962
- JARCGI0-19-14 . |[YOLAGZI 92 eno RC, Simple, Girde 2850 197
- [AR010-1918 YAGLIDERE B+ 4 ditto 159.50) 1971
AR-010-19-16 GELIVERA TAHL- 60+ 30 Ao 1620 1962
AR-010-1917 YALCI{GOLAGZE 61 v S0 duto _ 32725 «
AR-O!O-_i9-18 DOMACI €4+ 250 RC, Cantitever, Girder 28.80 1938%
ARD10-19-19 HARSIT 74 1 550 RC, Gerber, Gicde 24850 1951
AR010-20-1 YOGURTDERE 1+ 800 RC, Cantjlever, Slab 2435
AR-D10-202 BADA 1+ 800 RE, Simple, Girde - 2103 1961
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AR-010-20-3 COMLEKCI 11 + 900 Jito 105.85 1968
AR-010-20-4 KUYUMCUBERE 137+ 600 ditlo : 27.50 1969
AR-010-20-3 CANARCIFLEVIDERE | 14 + 400  from|RC, Gerber, Girde 154.80 1983
ARD10-206 . |CANAKCIFLEVIDERE 14 + 400 tolditte T 153.50 1951
AR010-20-7 CAVUSLU 21 + 300 ditta T 102.80 1965
AR010-20-8 . [DIZGINE 26 + $00] RC, Simple, Girde 4670 1975
AR-010-209 TOPALIA 28 + 100]  from|dito 57.75 1975
AR010-20-10 TOPALLL .~ |28+ 106]  toldiwe 57.75 1975
AR-010-2F-1 JAKINSAR (AGASAR-T) 4% 300 dito 8010 " 1964
AR-010-21-2 KURBAGAIIDERE 5+ 900 ditto 29.00 1964] -
AROI0-113 - [CAMIIK 6+ 700 ditto _ 29.00 1964
AR01021-4 . |FOL(VAKFIKEBIR) 9T 400 RC; Garbar, Girde 6.20
ARQL0-21-5 RUKAYILDIZDERE 0+ 600 RC; Simple, Girde 4510 _
AR-010-21-6 GORESEN 13 + 200 ditto a03s] 1960
- [AR-61031-7 KILITA{YALIKOY} 15 + 800 ditto 40.50 1564
AR-GI021-8 | [ISKEFIYECARSIBAST ~ | 19 + 200 itto T 7215 1965
|AR-0t0-219 “[KOFUGUN (KORE) 36 + 700 ditto 2070 _ 19%7]
ARDIG-21-10 AKCAKALE 37+ 0 RC, Cantilever, Chrder 4130 1961
AR-010-21-11 DARICA {USTURKIYE) | 37 + 600 RC, Simple, Girdz 2400
AR-010-21-12 ATIANDA (KAVAKLI) 35 1 500 RC, Cantilever, Slib 25.20 1963
AR-010-21-13 KIRECHANE 43 ¢ 200 fromRC, Cantilever, Girder 28.50 1991
AR010-21-14 KIRECHANE 43+ 100 tolditto 28.50 1951
AR-010-21-15 SOGUTLU 43 + 200 |PCipostten) 87.50] 1991
AR010-21-16 IIACIBESIR BT RC, Simpls, Girde 27.10 1958
AR010-22-1 |pEGIRMENDERE 0 + 100 RC, Gerler, Girde so.go| 1961
[AR010:22:2 - SANA g« 300 ditto 62.10 1960
AR-010-22-3 YOMRA 11+ 80D ditto 55.20 1957
AR-D10-22-4 HARMANLI 14 + 700] . Rom|RC, Siniple, Girde 16.10] 1984
ARDI0-22-5 | [(IARMANLI VARVARA - | 14 + 700 tolditto 1615
AR-010-72-6 ARSIN 2. SERIT 17 + 400]  from]dite 16.00 1976
AR-010-227 ARSIN 17 + 400 tolditio 16.15 1960
AR-010.22.8 FALKOZ 72 + 200 ditto 26.90 1956
AR010-22-9 YANBOLU 23 1 600 RC, Gerber, Girde 61,70 '
AR-01022-10 KARADERE {ARAKLI) 30 + 400 ditta 107.20 1962
AR-010-22-11 KUCUKDERE 31+ o0 Sitto _ 759.40 1954
AR-01022°12 SURMENE 35 + S00] from|RC, Comtinuous, Girder 7180 1954
AR0I022-13 SURMENE 2 SERIT 35+ 500 " 10|RC, Garber, Gicde 716 1981
AR010-22-14 KASTEL 41+ 100 RC, Simple, Girde 27.60 1940
AROI0-22-15 IVYAN SOGUKPINAR 16 + 600 diito 3250 1570
AR01022.16 SOLAKLI 49 ¥ 800 ditto 21650 1969
AR-010:27.17 ESKIPAZAR BALTACI 52 + 300 ditto 7230 1957
AR-010-231 IYIDERE "0 + 109 Sitto 217.25 1570
AR010-23-2 DERFPAZARI 10 + 200f  from)ditto 2850 1978]
AR-010-233 DEREPAZARI 10 + 200 to|dido 2200 1957}
AR-010-23-4 CIFTEKAVAK 15+ 0 RC, Geeber, Girde 52.50 1956
AA-200-11-1 SAKARYA 1+ 306 RC, Centinuous, Shab 73500 1959)
AA-200-1071 BABADAT 14+ s00 RC, Cantilever, Stab 2830
AA-260-03:1 BURIIANLI 7+ 0 ditto 22.30
AA-26001-] AKARCAY(AKCIN) T3+ 400 ditto _ 2520 1964
AAZ60-01-2 BAYAT(BOGAZCAY) 47 + 200 RC, Simple, Girde 1620 R
AA-Z6C-011 YUREGIL (BAYAT) 3+ 0 dito 32.40 .
AA-260-01-4 - |EMIRDAG (UST GEC.) - 71+ Of om]Rigit Fram: 21.00 1983
AAZ60-01-5  [EMIRDAG(USTGEC): - | 70+ O ‘tolditto . 21.00 1583
AAS50-09.1 {MATMARIKARADIRER | 22 + 600 RC, Simple, Girde 3395 1967
AA650-11-1 ¢ |ADALARKECIBORIU | 13 + 400 dito 4330 1993
AA650-117 [YAGBASAN 15 + 500 RC, Cantifevir, Stab 21.00 1993
AAS50-11-3 . | [SARDERE 3%+ 800 &C, Simple, Girde FERE] 1985
AAE5042-1 ¢ JACIDERE 0+ 200 aitto 29.20) 1983




AA-650-12-2 {CARSAK 4+ :0 ditto 16.25 1984
|AA-650-12-3 CERCIN-IT- 5+ 400 ditto 2830 1981
AAE50-12-4 CERCICAY 6+ 400 ditte 2890} s
AA650-12-5 ESKIYERE 9+ 700 RC, Cantilever, $lab 2500 " 15993
TAA650-13:1 DAGARCIK 2+ 100 . ditlo ) 25.20] 1988
AA-G50-13-2 ONAC 9+ 0 from|RC, Continuous, Slab 1750 1984

AA-650-12-3 ONAC o+ 0 to[RC, Simple, Girda 773 '
AA650:14°] KEPEZ KANAJ, 44 + 500]  from]ditlo "18.40 1977
AAG50-14-2 - |KEPEZ KANAL 44 + 500 tofditlo ‘18.60 1977
Al-300-06-1 BANAZ 33+ 900 RC, Simple, Girde 27,00
Al30006-2 . |GODIREN CAYI 48+ §60 RC, Cortinueas, Slab 3510
Al.300-05-1 HUDUT. 00 RC, Simple, Girde 2230
Al-300-05-2 GEDIZ-H1- 10+ 300 RC, Gerber, Girder 90,85
Al-300-05-3 GERENCAY 21 + 100 RC, Simple, Girde - 40,60
A1-300-054 GURECAYI 30 500 dito~ 27720 .
AY-300-04-1 AZMAX-[1- 3+ 0 RC, Continuous, Shb £7.00 1961
Al-360-04-2 MERSINLI 12+ 0 ditto 29.40 1961
Al360613  |SOGUTCAYI 55+ 200 RC, Simgle, Girde 4860
Al-300-04-4 GEDIZ-1- &0 '+ 400 RC, Gerbr, Girdar £1.20
Al300-04-5 1UDUT-1- 63 +. 90 RC, Simple, Girde 40.40
AL-300-03-1 AZMATA- 48+ 600 from|dito 67.95 1987
A1-300-03-2 AZMATL 48 + 600  to|dito _ 67.95 " 1984) .
Al-300-02-1 BUCAUST GECIT 6+ 150 from|RC, Cantilever, Girder 33.00 1972
AL-300-02-2 BUCA UST GECIT 6+ 150 to|ditto ) 33.00 “'_'_1_‘3'_'1‘}J
AI-300-02-3 MELEZCAYI 3+ 800 fromi|RC, Simple, Girde 35.95 1983
[AL300-02-4 MELEZCAYI 3+ 800 toldite 1595 1983
Al-300-02-5 HILAL-L-SAGIUST GEC 4+ 200 from| PC(post-len) 476.30 - 1987
Al-300-02-6 HILAL-I-SAGIUST GEC 4 + 200 to]ditte 476.30' 1987
Al-300-02-7 HILAL-IE-SAGIUST G. 4 + 700 from|ditto ~347.80| 199¢
A130002-8 HILALJISAGIUST G. 4+ M0 toldite 347.80 199G
AL300-629 HALKAPINAR KU.G, 6 + 200  from|ditto 54860
AL-300-02-10 HALKAPINAR KUO, 6 ¢ 200 tolditto 548.60
AL-300-02.11 JZAYERPAYZIN K UG, 7 + 500 fromlditto . 239.70] ¢
AL300-02-12 ZAFERPAYZIN K. UG, 7+ %00 to]ditto 2370 ‘
Al-300-02-13 MANDACAYE-I- 3+ 300 from RC, Cantilever, Slab 2520 1982
Al-300-02-14 MANDACAY - £+ 300 togditto 1520 - 1982
. 1AL-300-02-15 NIFCAY!-I 23 + 600 RC, Simple, Girde 1520 C 19649
AL-300-02-16 CJSIFCAYLIL- 38 + BOO - |RC, Continuous, Slab S 73.60 C 1967
AL-300-02-17 SOIULAR 46 + 300 RC, Simple, Girde 16.20 1966
©{SB-200-08-1 KANAL %+ 600 from| RC, Sinple, Girde 1620 1973
SD-200-08-2 KANAL I+ 600 iolditlo 16.20 1973
$8-200-08.3 PORSUK 28 + 100 from]RC, Contintious, Slab 13.20 197
S03-200-08-¢4 PORSUK 28 + 100 to| ditto 48.20 197
S3-200-07-1 MEZIT Vi 0+ 500 RC, Simple, Girde 16.30 1974
" 56200061 ARDAL (NILUFFR) 0 + 600 from|ditto 73.45) 1969
 [sB200.062 ABDAL (NILUFER) 3+ £00 o[ ditto 7345 1969
- [$B-200-06-3 ~ JDAVUTDEDE 7+ 400 from| RC, Continuous, Slab 34.90 1968
SB-20006-4 | DAVUTDEDE T+ 400 to|ditte 3490 1968
SB-200-06-5 HACIVAT 12 + 100 from|ditto 22.30 1963
SB-200-06-6 HACIVAT 12 + 100 - toldite 21.75 1912
$B-20006-7 BALIKI] is + 200]  from|RC, Simple, Shab 73075 1566
SB-200-06-8 BALIKLI £S5 + 200 ' to| RC, Simple, Girde 43.60 1972
S3-200069 DELICAY 15 + 700 o] ditta - ' 4325 1972
SB-20006-10 AKINIS (GOLET) 27 + 600 ditto 3250 Ryl
S3-200-06-11 KALBURT 43 + BOO ditto 40.60| 197
§3-20006-12 CANDIR HASANPASA - 62 + (1] ditte 11385 1972
S13-200-06-13 MEZIT-- é6 + 100 ditto 12.50 1972
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visual inspection of the objective bridges. They follow the same layout as outlined in the
implementation manual and database input forms.

SB-700-D6-14 MEZIT-1k- 6+ 300 ditto 1650 1572
5B-200-06-15 MEZIT-1II- 71 + 200 ditle 16.50 1972
from : from the bigininng(0 ke)
to  : tothe bigininng(0 km)
Table - 5.2.4 Type of Objective Bridges
Route AR _AA Al SB Toial %
1 Simple givder fi 12 12 13 111 :53.6
2 Simplestab 1 1 -8 39
3 Continugus girder - 1 . i 05
4 Continuous slab 6 2 4 6 18 - 8.
5 Cantilever girder 7 2 9l 43
6 Pre-stressed(Pre-tension) 1 1 Q.5
7 Pre-stréssed(Post-tension) 8 8 16 1.7
8 Rigid frame 1 2 3 1.4
9 Gerber girder 23 2 25 12.1]
10 Gerber slab ! 1 0.5
11 Cantilever slab S 2 13| 6.8
" olal 135 22 30 20 207 100.6
= y =
“ Bridge type .
o T
9 " 31
@2
03
1% o4
w5
1 =]
55% a7
0s
a9
9% 3 %
2 011
0*|° A% s e
53 Observation Results
53.1  Comments On Bridge Damage
1) General:

The comments highlighted in this section relate to damage items observed during the

The original basic inventory was found to be reasonably accurate. Several bridges,
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however, had been widened or modified s.ince the data had been initially gathered. A system for
notifying and updating such changes needs to be implemented.

2) Pavement:

The quality of the pavement varied enormously on the objective bridges. Most
structures were identified as having at least one of the damage items ranked C or above,
usually as a consequence of heavy traftic. The most common defect was rutting caused by
wheel indentation and wave by a combination of poor surfacing laying and traftic. On older
surfacing the incidence of cracking was high and this has lead to potholing in places.

_ The defects were only ranked if they occurred within the bridge length i.e. between
the joints. Defects outside this parameter were assessed as damage item 11-Embankment.

Where excessive surfacing overtay has been observed on the structures this has been
noted on the database sheet comments section. This will have a significant effect on the
residual load carrying capacity of the bridge span.

3) Kerb and Railing:

Virtually all the rai.ling to the objective bridges was of steel post and rail type with
vertical infill steel bars. The posts have been anchored to the deck stab either by means of an
anchoring plate or by welding to the exi sting deck reinforcement. Spalling around the railing

- post anchorages was the nmost common fault identified. This is attributable to one of the
following:

- Impact damage of the railmg causmg the parapet to be deformed and the anchorage
to spall the cover concrete.

L. Corrosion of the parapet ancho_rage causing the cover 'conc_rete‘_to" spall.'=
- Spalling of poor quality concrete on the parapet beam around the anchorages.

_ The cracking and peel off damage items were uwuatly associated with the above
phenomenon. -

“The last threc items referred to the condmon of steel parapet with the deformed item
being attributable to vehicular impact. Corrosion was generally found to be a minor damage
item but sections of railing were found to missing or badly damaged on a few structures,

4)  Expansion Joints:
Most of the expansion joints consisted of a gap which has been surfaced over. Asa

consequence the major damage item is not visible i.e. the condition of the joint cannot be -
assessed.
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The study teams concluded that the majority of the expansion joints were in fact open
joints through sab surface water was allowed to leak. This leakage is aflecting both the bridge
deck soflit and the deck support structures (substructures).

5) Deck Slab:

The deck soflit was the only area visible for inspection apatt from a few structures
which did not have an asphalt layer on the deck.

- Generally cracking and concrete pecl off damdge items were found to be minor on the
structures inspected, However a few structures did have extensive cracking, possibly caused by
traftic overloading.

Rebar exposure and honeycombing of the deck stab was found to be extensive and
this is mainly attributable to poor construction methods. In some instances, the exposed rebar
was in an advanced state of corrosion and these damages were more seriously evaluated.

Water leakage damage was obsérved to be mainty from the following sources;

- through the deck as a result of nofineffective deck waterproofing layer.

- through the joints as a result of ineffective watertight expansion joints.

- through the construction joints between the parapet beain and the main body of the
deck slab.

- under the parapet edge as a consequence of no eﬂecnve edge drip detaxl havmg been
constructed.

- through defective or under length deck dramagc outlels dxschargmg onto the deck
soffit. -

The damage was significantly worse where evidence of salt from winter maintenance
activities were observed. :

The other important area for damage is on structures having half joints (Gerbcr) Hcrc

“significant crackmg was observed at the internal corners of the half joints.

6) Cohcrete'Girder:

Comments refating to damage for this item are covered by section 5. The effect of

‘water leakage tended to be reduced, however the extent of rebar exposuce and honeycombing

had an increased effect on the damage items recorded for concrete girders.
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) Bearing:

In more hdn 95% of the bridges mspected the bearmgs were not visible. Discussions
with local brndge engineers resulted in some bearing defails being obtained. These are
summarised as follows:

- No bearings exist on some struciures. The insitu beams rest directly oi the
substructures.

- Very thin lead bearings are provided. In the majority of structures these have been
surrotinded in mortar making any initial visual inspection impracticable. However, in
the few locations where tead bearings were visible these were observed to have
deformed or “squeeczed”.

- Very thin rubber pads have been provided (only on stnictures constructed after the
latc 1980°s). Again these have been surrounded in mortar making visual inspection 'ﬁ’j
impracticable.

- Elastomeric bearings have been installed on most of the viaduct structures inspected
within the Izmir city limits. These were only visible on some abutments and were
found to be in good condition. The remaining bearings (on the piets) were not
visible without access equipment.

At all bearing shelves debris from the construction phase was still evident. In
locations with open expansion joints above the bearings, large accuniufations of -
additional debris was observed on the bearing shelf.

‘ '8) - Drainage:

The dramage items mspecled relate to the efiicient discharge of water from the deck surf‘ace

i _ safely below the deck soﬂil

- © The drainage outfall were, in the majority of objective bridges, vertical hotes through e &
the deck with no collecting pipework for water discharge. A notable exception were six
number multi span viaducts in the centre of Izmir on which some outlet pipework was present,
but this had been severely damaged in several instances. The damaged pipework had not been
replaced as the original and repaired pipework had been regularly stolen.

o P;pe ‘damiage refers 10 the drainage condition below the deck soflit. Where drainage
outlet pipes do not protrude to at least below the soflit, other structural niembers were found
to have deteriorated. Such an example is water remaining on the deck softit allowmg low cover

- rebar to corrode.

Several of the objective bridges had drainage inlets that were partiatly or fully blocked
“as a result of no regular routine maintenance. In some instances the drainage holes had been
surfaced over.
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~ Inover 95% of the objective bridges no covers were observed over the drainage infet
hence no inspection was recorded for this item,

N Column and Fooling:

Several serious defects were observed to the ¢olumns, though in most instahces no
footing or foundation was mspcctcd as this item was buried. The following observations were
made:

ay Cracks

Serious cracks were noted on some struciures. These were, in some instances,
subjected to continuous wetting fronv leaking joints which had caused low cover rebar to
corrode. :

Serious cracking however was more evident on the newer structures nolably the
newer viaduct type structures in Izmir. Special mention is made below but the cause of such
cracking to these newer structures is at present pure specutation and a detailed investigation -
need to be carried oul. Tentative preliminary suggestions for the [2mir structures inchude.

- Alkali Silica Reaction

This phenomenon does not generally show itself as visible crackmg for 6-7 years
(some affected structures have been constructed in 1990). In several locations, the cracking
occurs where the column is not subject to external wetting (one of the key promoters of atkali-
silica reaction).

Cores will need to be taken and analysed to establish the possibilily of alkati-silica
reaction. : : ' - C _

- Excessive Thermal Cfacking

The columns were possibly dcsugned to ASHTO standards whlch did ot cover the
effects of thermal cracking. The columns have large solid cross sectional properties and during
concrete placement the ensuing heat generation has caused excessive cracking (due to
insufficient thermal cracking reinforcement ?). This cracking will require monitoring to
establish whether they are “live” or whether the cause of the crackmg has subsided. However,

' this explanation does ot answer the cause of the cracking to the pier crossheads which are

subjected to external wctlmg from rain and leaking joints (See Alkah Silica Reactiori above)
- GrOund Movenient

The majorily of newer structures have been constructed on reclaimed land which may
have seitlement problems.
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- Bxtent of Cracking

The depth of cracking appears to extend behind the miain reinforcing bars in the two
areas investigated agdin suggesting large stress movements.

The type of cracking to the other structures columns are limited to normal causes siich
as shrinking or cold o construction joints.

b) Concrele Peel Off

This type of damage was found to be relatively minor and limited to either low cover
rebar of impact damage. However, on structures with low concrete strength and high porosity
extensive frost damage is evident,

) Exposed Rebar

This item was noted mainly as a result of poor concrete placement at the tinie of
construction. The condition of rebar had deteriorated in areas which are subjected to water
contact. -
d) Honeycomb

Again this damage item varied as a result of poor concrete placement.
e) - Void

- No major damage for 1hm item was noted. Howéver in a few column voids (or
. concrete pee] oft) were slanmg whcre lhe column concrete strength was small.

) Water Damage
Two major damage types were :i_dfed under this item and are described as follows.

- Water leakage through the joints which has caused the columns (and especially the
columu crosshead) to determine resulting most notably in concrete spalling.

- The effects of river flow on the colamn. In instances where the columin concrete is
“weak or badly placed concrete is being “plucked” by water action on the cotumn.
This is leading to a reduction in cross section of the columns. In the more serious
‘cases the coluinn concrete has been removed behind the rebar, which is also in a
high state of deterioration.

8) Displacement

In most of the study bridges, no displacement of the columns were noted. Tt is unlikely
that this fault will be observed unless significant movement has occurred.
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h) Scour

This is an area showing large damage potential. Several of the column/piers are
located either in or adjacenl to rivers. In certain circunistances, scour action has cavsed the
column cross sectional area to diminish exposing reinforcing bars which are corroding. Tn some
instances, depth of scour action is unable to be established without the use of specialist
inspection equipment/personnel.

In several locations downstream of the stnctitre, control weirs n’miﬂimiﬂng the river
flow speed past the structure were in a bad state of repair. This is increasing sccur problems in
these locations. These instances have been recorded in the comment section of the database
sheet.

10)  Abuiments:

The abutments have similar problems to those for Columns and Footing above, The
additional area of concern is in the crack item where cracks on the abutment have been caused
by a restriction in deck movement possibly as a result of an insufticient or in operative deck
expansion joint. This has caused localised spalling near the certain walls and bearing shelf.

Concrete pcell ofY has been recorded on some abutments where the concrete girders
transfer load onto the abutments. This has been caused either by a concentration of water

“damage or as a result of extremely caused movements (earthquake 7).

The problem of scour of the abutments is reduced when compared to thal under the
column and footing item. However scour is significant on small span stractures where there is
insufticient flow capacity through the structure. This is more significant in older structures

‘where flow capacity may not have been {‘ully taken account ‘of in the dcsngn stage.

:l_l)' ' Embankment:

The type of damage noted for this item usually depended on the embankment

settlement deformation within 5 metres of the end of the bridge span. Erosion from behind

open (skeletal) type abutment were observed in some objective bridges.
12) - Rip Rap:

The majorily of rip rap inspected consists of rock segments either laid dry with no

~ mortar joints or subsequently mortared. The condition of tip rap varied enotmousty from -

structure to structure. In some instances erosion had taken place and this requires urgent
attention. Other damage types refate to the rip rap having been “vnofticially” removed.

' 532 Data Processing

The each data of damaged bridges is afranged in data sheet. The data sheet of these
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results are presented in Appendix 4.
5.4  Evaluation of Visual Inspection-
5.4.1  Evaluation Criteria

Evaluation is carried out by means of fundamental method described in the former
section,  This evaluation results shows the overall prioritization of damaged bridges and its

components in terms of emergency and importance intensitics caused by damages on the bridge.

$.4.2 EVaIuation Results
1) Evaluation Results

Table - 5.4.1 shows evaluation results in the descending order of important index
(HDX). According to this results, the number of sound bridges is less than 10%
(approxlmately) even when a few damages in rank "C’ is considered to be within the allowable
range.

2) Characteristics of Bridge Damages

The number of bridges whose bri:dge components are damaged or deteriorated and
have been rank "C’ or higher, is summarized in Tablé - 5.4.2.

Table - 5.4.2  Ratio of Bridge Components with Serious Damage than Rank "C’

Bridge Element [Number of Bridges (%)
Pavement R 101 49
Kerb & Railing R 185 .. (89
Expansion Joint . 153 (74)
Deck Slab . ¢ L 1S (65)
Concrele Girder o - 135 . (65)
Bearing. 12 (1)
Drainage - a7 57
Column & Footing . 102 (49)
Abulment 87 (42)
Embankment 30 ~ (39)
Riprap i 46 - (22)
3) Categorization of Damaged Bridges

| In order to select bridges for further study, another prioritizing method was used to
clarify problem bridges, according to the following reasons as below:

- In the cases where the vast majorily of the damages are ranked ‘C’, there is
possibility that these may have an actual rank higher than “C’ or thosc already ranked
as ‘A’ and ‘B’ may actuaily be tower than or equal to “C’, both indices have a
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Table - 5.4.1 Evahiation Results by Basic Formula (A:B:C=5:3:1) | '(214) %
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Table - 5.4:1 Evaluation Resulls by Basic Formula (A:B:C=5:3:1)
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Tabié - 5.4.1 Evaluation Results by Basic Formula (A:B:C=5:3:1) - @ §
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tendency to be higher than that of being less number of rank ‘A’ and ‘B,

_Rank ‘A’ and "B’ damages, which were already evaluated on the rating table, may
require further measure such as repair or further inspection n.

Fot this reason, score of rank "C’ is changed to zero (1 in initial formula} to
emphasize the damages which are rank A’ and for 'B’.

_ Table - 5.4.3 presents calculation results, assuming that when the score of rank "C’ i
equal to zera. The number of bridges which requires further inspection or remedial works is
52.

The bridge components which are damaged in the 52 bridges selected, can be
sunmimarized as in Table - 5.4.4.

Table - 5.4.4 Number and Ratio Critical Bridge Components in Selected Bridges-

Bridge Etement _{Number of Bridges (%
Pavement 0 (0)
Kerb & Railing 2 (4)
Expansion Joint 8 (15)
Deck Slab 8 (15)

* - |Conctete Girder 10 {(19)
Bearing - (2)
Drainage 0 (0)
Column & Fooling 21 - (40)
Abutment I (2) .
Embankment 0 {0)
Riprap 2

[N

" Critical imajor damages are summarized as follows:

- Damages to column and footihg_a[‘_c maiﬁly' d'uejté scouring of foundation and
possible alkali aggregate reaction in the specific area.

- Damages to girders are due to the following three causes:

- rebar exposure and corrosion which are also common problems may have resulied

from poor construction.

- reduced wad carrying capacily due to exposure of rebar by vehicle collision.

- serious cracking to structurally impostant element, such as half joint.

- Damages to the deck slab are honeycombing, rebar exposure, corrosion and dense
cracking which afiects the load carrying capacity. -
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mle 543 Cahdidale Bridges for Further Study -
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© - Daimages to expansion joint, which are common to all areas and routes, are missing

-of plugging on surface.

- Other damages are specific to a designated bridge.
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Chapter 6 5D‘et_ailr:d Inspection of Highway Bridges
6.1 ‘General

6.1.1  Objectives

There are in general three types of inspection on highway bridges; namel) rautine
mspectton emergency inspection and special inspection. The Routine Inspection is a periodic
inspection of intervals of one to five years consisting of general and visual inspections by
technical staff. The Emergency Inspection is an ad-hoc inspection conducted when necessaty in
case of sudden damage to the structural members of bridges to assess the damage usually
caused by a traffic accident, natural disasters such as land slide and ﬂoodmg, or artificial means

* such as sabotage

~ The Special Inspection is a specialist inspection to assess a fault found during the -
routine inspection, and emergency inspection is for planning of repair and maintenance,

~ sometimes using special methods necessary to measure particular items of damage.

Detailed inspeéli:on is a form of Special Inspection.  On this occasion typicé'al

- methods of detailed inspection will be chosen as case studies to demonstrate this type of
~ inspection work.  In the future it may be necessary to adapt these procedutes to ‘suil local

problems and. pracltces

'7 6. 1.2 Workflow and Schedule

The inspection items shown in Table - 6.1.1 below will conducted within a short time

period because of the time constraints. The assignment schedule for Tearn members and the
“inspection works aré shown in the same table,

Table - 6.1.1 - Schedule of JJCA Team Member and The Inspection Work

~ Schedule __° September = October 1 November
03, 11 18 26 02 09 16 25 30 07 16
“|A Hirotani < —
M [K.Konno —
¢ K.Wada «— —
m  |AH.Sahni - . s
~ |Y.Kobayashi o< S N — -
e CSChiew = §. E e —s
|r IDMcEwen | -« : e e >
- |A.Matsubara | ' : '_ L . —s
‘|In-  |Structure . i,
|spec- |Soil o L e
tion « |Hydrelogical o . s
Alkali-Aggre. | -« iy




6.2 Selection of Bridges for Detaited Inspection
6.2.1  Selection Criteria

~ The abjective bridges for detailed inspection were selected from candidate bridges, of
which there are 52 (see Figure - 6.2.1) and were chosen based on the damage rank of each
bridge component, for further inspection. To satisfy the objectives, the following criteria is set;

- Selected bridges shall have characteristic damage,

- Where the same kinds of faults were found on several bridges in one division of
KGM, only one bridge shall be selected to represent all,

- Bridges under-going repair work presently shall not be selected, and

- Where a new route is planned/constructed, bridges on the old route shall not be
selected.

622 Selection Process ' i[:
The damage items of the objective fifty-two (52) bridges for detailed inspection are
. shown in Table - 6.2.1. The number of bridges, for which bridge components are damaged or

“detertorated more sertously than damage rank B, is summarized in Table - 6.2.2,

" Table - 6.2.2 Ratio of Bridge Components with Serious Damage

Bridge Element Number of Bridges | Bridge Number | Whole Ratio (%)
_ - Ratio (%) :
Kerb and Railing - 4 -8 1
Expansion Joint 17 ' 33 21
Deck Slab | 10 19 12
Concrete Girder 1S 1 IR R 1
Beating -~ = = @ . -2 | 4 3
Column and Footing . | 25 48 | 32
Abutment o .9 17 | B ' T
Riprap L - | 2 1 %’
-1 BKerb/Railing
L% A% 21% " | @Expansion Joint
| @Deck slab
ClConciete Girder
K BEBoaring
3% @ € Column/Footing
' " S B Abutment
3% 19% - fERiprap

The damaged bridges for each route are shown in Table - 6.2.3. Furthermore, the
damaged bridges of each KGM division are stiown in Table - 6.2.4.
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Table - 6.2.3  Damaged Bridges of Each Route

Route Number| Numberof | Ratio (%)
Bridges . |
10 23 44
100 4 8
200 7 13
260 1 2
300 13 25
650 1 2
785 2 4
795 1 2
Total 52 100
7310
2% 4% 2% £100
o B200
25% 1260
BH300
0650
ST 785
o mrss

Table - 6.2.4 Damaged Bridges of Each KGM Division

Dmsmn Number of Ratio (%)
_—_ Brnd&es
N 13 | 25
c 4 ' 6 11
© 7 ' 17 L33
10 13 ] 25
13 1 ; 2
14 2 4
Total 52 100
L B2 division| - .
5% : B4division |
|@rdivision | 7 ¢
“|Otogdivision|
|B13division
1B Hddivision

22%



The major damaged items, which cause a hindrance to traffic and third parties, are
classified into the followirig nine bridge elements;

- Peel off of Keib,

- Missing, or water leakage at Expansion joint,

- Crack, peel off and rebar exposure of Deck slab,

- Crack, peel off and rebar exposure of Concrete girder,
- Vehicle accident damage to Concrete girder,

- Crack, crack by Alkali Silica Reaction of Column,

- Scouring and displacement of Column,

- Crack, peel off and rebar exposure of Abutment, and

- Scouring of Abutment, :

6.23  Objeclive Bridges
The list of objective bridges for detailed inspection are shown in Table - 6.2.5. The

Team selected twenty (20) bridges for detailed inspection. The prioritization classification is as
- follows;

- 1) First priority @ - Must be inspected
2} Second priosity - O - Shall be inspected
©3) Third priority. A - Continue monitoring _
HNo X - No need for immediate inspection

L There are ten biidges categorised as *First priority’ and ten categorised as ‘Second
priority’. Those 20 bridges are the selected bridges for detailed inspection.

The number of bridges for each division are compolse.d of as shown in Table - 6.2.6.

" Table-6.2.6 Nﬁnjber'of'Bridgés for Each Division .

[+ Division : [ Numberof |Bridge for Inmediate|Bridge for Preferable
: 3 " Bridges . Remedial Work | Remiedial Work
R o {mark "@®") ~(mark "O")

2 (Izmir) 3 2 B 1

- 4 (Ankara)- 2 1 1

7 (Samsun) 8 4 4

10 (Trabzon) 5 1 4
13 (Antalya). ) ] 0

| 14 (Bursa) ] 5 -0

Total 20 10 10

.
E et
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6.3 Mclh;odologj' on Détaited Iéts’bectibn _
631 Objective Bridges |

1) Bridges and Damage Outling

a) Objective Bridges

20 bridges were selected for detailed inspection; their total fctigih is 1,625.40 m;
they are listed in Table - 6.3.1. S

Key for abbreviated titles in Table - 6.3.1:

RT : route number

CS : control section
BN : bridge number
KP - kilo-post {chainage)

DIV : KGMdivision - .
BRNAME : bridge name
BRLGTH : bridge length in metres
NOSP ' : number of bridge spans
"~ HGT  : bridge surface height from river bed in metres

Table - 6.3.1 Objective Bridges; for Detailed Inspection

RT [CS|BN| KP | DIV [BRNAME BRLGTH - [NOSP |HGT
300 2| 2| 150] 1ZM |Buca Ust Gecit - 33.00 3 42
3000 21 8| 4700| 1ZM |Riltal I 347.80 13 .| 4.0
[300] 4] 5163900 iZM [Hudut 4040 | 3 .| 42
200| 8| 4 |28100| ANK IPorsuk 48.00° 41 42
200 | 10| 1.]14500| ANK |[Babadat | ~ 2520 3 4.0
| 1016 | 420350 SMS |Selyert - |  21.70 2 | 31
10|16 ] 12 82150 | SMS |Akcay | 10690 | -5 | 4.1
10017 | 1143100 SMS [Merzifon ' 3625 | 2 {55
100 171 4143700} SMS [Ust Gecit 11 - 20.50 1 4.9
100 17| 5 |62000) SMS |Pasa Pinar 26.60 2135
785 s | 211900 SMS |Koparan 1l 27.45 2] 3.4
{785| s| 4[31000]SMS Hacimusa 1640 | 2 ] 23
1795 | 1| 534700 | SMS |Asagi Cakalli 71.55 ¢ 4 1120
10 [ 19] 19 | 74550 { TRB [Harsit 24850 | 10 | 65
10| 20 | 10 [28100| TRB |Topalli. 5775 | 4 {127
10{22] 1] 100} TRB |Degirmendere 9080 | 4 | 59
10 | 22 | 15 | 46600 | TRB |fvyan Sogukpirar | 3250 | 2 | 4.2
10 | 22 | 16 [ 49800 | TRB |Solakli - 21690 15 | 30
650 | 11| 3 |26800 | ANT [Sardere - 4315 3 |.56
200 | 6| 12 |62000 | BRS |Candir Hasanpasa | 113.85 7 8.0




b) Détl1age Outline

Dainage outline for each bridge is preéentéd in Table - 6.3.2, indicates damégéd
bridge componeénts and their damage rank. Damage rank is categorized in 4 ranks; A, B, C and
D, as described below.

- Ratmg A
Urgent repmrs are necessary (o secure the safety of vehicular traflic or {0 avoid
inconveniencing or injuring third parties, due to outstanding damage of detenoralmn
or possible damage which may resnlt in the near future.

- Ratmg B
_Repairs are réquired due {o the existence of serious dantage or deterioration which
affects the function or ducability of the structure.

éi_& - Rating C _
Dainage or deterioration is small and no repairs are necessary. However further
sfudy, such as monitoring or observation may be necessary in some cases.

- Rating D _
Virally no repairs and no further study are required.  Only very slight damage or
deterioration exists

Key for abbreviated titles in Table- 6.3.2 ;

PV - damage to pavement
P KR _: kerb and railing
* BJ : expansion joints
DS - deck stab
CG . concrete girder
- BR . : bearings ,
: "DR - . :drainage o
gt ~CF : coluran and footing
' AM - abutment and footing
"EM’ : embankment
RR  riprap



Table - 6.3.2 - Damage Outline of Objective Bridges

| RT | CS | BN IBRNAME |PVIKR|BJ|DS|CG|BR|DR|CF|AM|EM|RR
300] 2| 2 [BucaUstGecit- |[C | B [D|C|lA|D|C|C[B]|C|D
300] 2| 8 [Hillalll clclclc|lc|D|C|A}IB|D]|D
300 4] S [Hudw cl|Cc|BiCiCi{D|D|C|C|C]|C
200 | 8| 4 {Porsuk D|D[DIC|DI{D|C|BID]C]|D
200 | 10 | | |Babadat cl|cicjc|D|DiCIAID I C]|C
10| 16| 4 [Selyeri pDlciB|B|B|DjC|C|IC|D]|C
10§ 16 ] 12 [Akcay D{C|B|B|Bf(B|D|D[D]|C|D]
100 | 17 | 1 [Merzifon D|C|C|B|C|D[D|D|D|D]|D
100 [ 17| 4 |Usi Gecit 11 p|lc]p|p|B|D|D|DlCc|D]|D
100 | 17 | 5 [Pasa Pinar clclclecB|ID|IC|IDID]|D]|A
785 5| 2 |Koparanll clc|clcl|lA|D|D|C|C|D]|D
785 S| 4 |Hacimusa c|BlciCc|{D{D|D|B|C]|C|D
795 | 1] 5 |Asagi Cakalli D|I|CIBi{AJA|D]IC|ICIB]|C|D §.
101 19| 19 [Harsit- cl|clcjciBic|C|B|D|D|D
10 { 20 | 10 {Topalli plcicip|c|p{Cc|BjC]|C]|D
10122 | 1 [Degirmendere DIC|C|D|A|D|D|D|D|D|D
1022115 [ivyan Sogukpinar D | C |C| C [ B |ID|C|D|D!D|D
10 | 22 | 16 |Solakli bipclc|B|C|D|C|BID|{D|D
6501 11 ] 3 [Sardere _ D|C|B|A]C|D|]C|C|C}IC D
200| 6] 12 |CandirHasanpasa] C{ D |C|A[A|D|DJAJC|D|D
6.3.2  Items of Detailed Inspection
There are two major objectives for detailed inspection, which are;
a. to obtain additional information for the maintenance design;.
© such as mspecuon on structuré, soil investigation, hydrological survey, etc.;
b. to coltect special information on abnorntal faults. - :
such asinvéstigation on Alkali - Silica Reaction. .
: I”ollowmg items are to be conducted durmg this Study g’
1. Structural Invesligation on superstructure, substructure and foundation.
2. Soil investigation at the bridges which are missing soil data.
3. Hydrological Survey to obtain additiona! data for the design.
4. Alkali - Aggregate Reaction investigation to obtain additional data for the design.
633 Methodology

‘Maintenance design, bill of quantity and construction cost éslimate shall be derived

*from the results of the detailed inspection. Each item of inspection shall be detaited enough to
meet this requirement. The following is a description of the methodology for each inspection

item.,

‘6 -~ 10



1) Structural lnvestigatioﬁ'
a) Typica! Faults
i

During the Visual Inspection of Highway bridges, there arc several kinds of dominant
faults found among their structural parts.  Particularly the faults which would have serious
effects on the durability of bridges were given special atlenllon and were targeted for the detail
inspection,

The faults given special attention were:

- Expansion Joint

- Slab

- Girder

- Column {Pier} and its foundation (surface and scouring)
- Abutnient and its foundation (surface and scouring)

- Accidents

- Others

b) Inspecnon of Expansion Joint

The form of expansion joint shall be established from the existing drawmg and the as-
built form checked on site. A base drawing for a site sketch shall be prepared prior to the
detailed inspection.

The exls(mg condition ‘of the expansion joint shall be sketched out, takmg

measurements of mlssmg par!s and faults.

) lnspeclionofSlab. |

~ The s{m_cture of the slab shall be est_ablished from by the existing drawings and _
checked on site. A base drawing for a site sketch, both looking down from the carriageway side
and looking up from below the bridge, shall be prepared prior'to the detailed inspection.

The existing condition of the surfacg, both above and below, shall be sketched out,
taking measurements of concrete peel-off and rebar exposure and any other faults. Spacing, size

of bars and cover shall be conlirmed with using profometer and conkid wherever possible.

The Strength and superannuation of concréte shall be confirmed with using a test
hammer. ' '

d) Inspection of Girder
- Structure of girder shall be established from the existing drawings and checked on

site . A base drawing for a site sketch, for both of up-stceam and down-stream faces and
looking up from below the bridge, shall be prepared prior to the detailed inspection.

6 - 11



The existing condition of the surfaces of all the faces (total of three faces) shall be
sketched out, lakmg measurements of conerete peel off and rebar exposure and any other
faults. Spacing, size and cover to bars shall be confirmed with using profometer and conkit
wherever possible.

‘The strength and superannuation of concrete shall be confirmed with using a test
hammer. .

€) Inspection of Cotlumn and Foundation

The structure of column and foundation shall be established from the existing drawings
and checked on site. Where ordinary observation can confirm. In some special cases, part of the
foundation shall be excavated for visual inspection and measurement. A base drawing for a site
skeich, from cross-beam down to the foundation, shall be prepared prior to the detailed
inspection.’

The existing condition of all the surface shall be sketched out, taking measurements of
concrete peel off and rebar exposure, scour and any other faults. Spacing, size and cover of bars
shall be confirmed with using profometer and conkit wherever possible.

The Strength and superannuation of concrete shall be confirmed with using a test
hammer. - :

£} Inspection of Abutnient and Foundalion

_The structure of abutment and foundation shall be established from the existing
drawings and checked on site.  Where ordinary observation can confirm. In some speciat
cases, part of the foundation shall be excavated for visual inspection and measurement.. A base

_drawing for a site sketch, from cross-beam and/or parapet down to the foundation, shall be
prepared prior to the detailed inspection.

The existing condition of all the surface shall be sketched out, 1aking measurements of
concrete peel oft and rebar exposure, scour and any other faults. Spacing, size and cover of bars
shall be confirmed with using profometer and conkit wherever possible.

Strength and superannuation of concrete shall be confirmed with using a test hammer.

g) - Inspection of Accident Damage to Girder

. The structure of the girder shall be established from the existing drawing and checked

“onsite. © A base drawing of the accident location for a site sketch, for both up-stream and -
down-stream faces and looking up froim below the bridge, shall be prepared prior to the detaited
inspection.

The existing condition of the surface, for all the faces (total of three faces), shall be

sketched out, taking measurements of concrete peel-offand rebar exposure and any other
faults. Spacing, size and cover of bars shall be confirmed with using profometer and conkit
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wherever possible. Strength and superannuation of concretc shall be confirmed with using a test
hammer.

h)

A longitudinal level survey of the road surface, on which the vehicle was travelling
shali be conducted taking measurements at the centre and both sides of the carriageway for a
length of 100m in both directions (total of three lines of 200m each).

Inspeciion Planning

For cach of the selected 20 bridges, the contents of the detailed inspection shall be as
shown in Table -

6.3.3

“Table - 6.3.3  Detailed Inspection Bridgés and items

Briviston

Div .| Bridge Number Bridge Nanwe Exp. | Slab | Girder [Column| Abut | Acci-
No.l Name |IBri. Joint - | Found | Found | dent
' 1 |AI300-02-2  [Buca Ust Geeit ® )
2 flzmir 2 |AI-300-02-8 . |Hital-lE i e |
: . 3 . [AL-300-04-5 |Hudut-] ) 2]
4 |Ankara 4 |SB-200-08-4  |Poisuk | @
S5 |AA-200-10-1  [Babadat . : &
6 |AR-010-16-4  [Selyeri &) e 5)
7 |AR-010-16-12  ]Akcay G | & ®
_ 8 [AR-100-17-1  [Mcrzifon ®
7. [samsun {9 JAR-100-17-4  [Ust Gecit- ® |
' 10 |AR-100-17-5  [Pasa Pisar : &
_ 11 |AR-785-05-2 Koparan-II @
: 12 |AR-78505-4 [tlacimusa o _ | @
| 13 JAR-795-01-5  |Asagi Cakali : @ ] L)
T 147 [AR-010:19-19 [Harsit e |. 0
‘ §15 |AR-010-20-10  |Topalli | e
10 |Trabzon - {16 |AR-010-22-1 - |Degirmendere @ - P ® |
L 17 |AR-810-22-15 '{lyyan Sogukpinat ® |
. [ |AR-DIG-22-16 {Sefakli - | | @
13 [Antalya Ji9 |AA-650-11-3-  |Sarderc 9 @
14 {Bursa 120 |SB-200-06-12 [Candir Hasanapasa @ |
i} Inspection Items
Items  for detailed lnspectronarehsted below to ‘eatlsl‘y the purpose of the
mveshgatlon

- Visual Inspection (v

For each of the damage items defined in the mspecnon ntanual, site sketches shall be
prepared (on base drawings prepared earlier) for components with damage more
serious than rating ‘C” for all data collection units such as spans and columns.
inspection shall be undertaken at close range, using an inspeclion platform.
Inspection results shall be written on sketches and damage coding sheels.

“The



- - Rebar !nvesngauon (Rl) : :
Rebar diaméter, spacing and cover are investigated at | fow -
locations using Profometer for concrete components for which damage rating is
more serious than rating 'B'.

- Concrcte Strength (CS):
Compressive concrete strength is mvcsugated ata t‘ew locatlons using a Schmldt
Hamnier for concrete components for which damage rating is more serious than
raling 'B'.

- Neutralization Test (NT): : _
Neutralization of concrete is investigated at ‘a few locations using Konkit for
concrete components for which damage sating is more serious than rating 'B'.

- Investigation of Damage to Foundation Stability (FS):
Iriclination angle and settlement of foundation are investigated using a Transit or
Level for damaged columins and abutments for which damage rating is more serious
than rating 'B'. In addition to the - above, the height of river bed is surveyed
surroundings of foundation if any.

- Investigation of Collision Damage (CC):

In order to check the clearance between a girder soflit and the road surface below, a
height survey aloig the road is carried out over a distance of 50 meters from the
bridge.

- Photographs: -
Photographs are taken of the major defects described above.

- Environmental Investigation: - :
It is necessary to confirm that any negalive effects will not result from the repair
operation. :

) DataColfection Unit and Numbering

In order to judge repair area as well as costs, data on damagc is collected in a more
delatled form by visual inspection as below.

Expaunsion Joints by each joint line
Deck Slab. - by each span
Concrete Girder - by each span

Colunin and Footing  : by each column
Abutment and Footing : by cach abutment,

To ldenllfy the location of daraged componems on the bndge an’ ordinal number
{1, 2, 3, - ) from origin to destination is used.

B - 14
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k) lhspecﬁon Items to be applied io bridge

Ttenis for detailed inspection of each bridge are presented in Table - 6:3.4 based on the
above descriptions.

Abbreviations are follows in Table - 6.3 4.

VI : Visual inspection

Rl  : Rebar investigation

CS - : Concrete strength

NT : Neuitalization test

FS : Investigation of damage to foundation stability
"CC - :Investigation of collision damage

(n) : Number of data collection unit such as span

Table - 6.3.4  Detailed Inspection Items (1:1zmir)

Bridge Exp Joint Deck Girder Column Abutment

300-02-02 Buca Ust Geeil Vi(3) vi(3) VI2)
cellision with gird<e R¥2)
constrocted in 1972 C8(2)

cc(l)
NT(2) ,

300-02-08 161l 11 Vi VI(13) Vi(13) VK12) Vi2)
AAR. to Column, abutment RI(2) RE2)
consiructed in 1990 CS(2) ACs(d)

3000405 Hudutd Vitay VI Vi) Vi(2) Vi(z)
Exp joinl datage RI(2) ' NT(2)
construcied in 1972

650-11-03 Sarders Vi4) VI3) VI(3) Vi2) VIi(2)
Damage to exp. joint and KI(2)
slab, C5(2)
constructed in 1985 NT{2)

200-10-01 Bzbadat V4 VIg) Vi(2)

Water damage and scour RX2)
 constructed in 1964 1C8(2)y
) F5{2)
NTI{2)
T able 6 3 4 Deialled Inspecllon ltems (2 Trabzon) ‘ L
: © Bridge Exp Joint Deck Girder . Column Abutmicat -
010-22-15 Solakl: VIi(16) VI(15) VI(14) Vi{14) ' :
Damage to stab and R¥2) . RI(7
¢olumn by water shock, C5(2) CS(2)
constructed in 1969 F5(2)
NT(2)
410-22-15 Ivyan Sogukpinar Vi3 Vi) VI(2)
Damage lo gieder, : RI(2)
constructed in 1970 CS(2)
: NI
010-22-01 Degirmenderc Vi) Vi(H)
Damage to girder CS(H
by cothision CC{l)
" constricted in 1961 . 1 02)) : _

010-29-10 Topalli VIts) Vi(4) Vi(3) VI(2)

Damage ta coburen by ) - [RI2)
sea wave, “lesn
constructed in 1975 F5(3)

NT(2)

016-19-19 Harsit V() vi(10) VI(10) VE9)

damage lo girder and RI(2) R

scous ta column C3(2) €562}

NT{) Fs(2)
NT(2)
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Table - 6.3.4  Detaited 1nspéotion It;:ms (3:Samsun) .

. Bridge Exp.Joini Deck Girder- | . Column Abuiment
010-16-12 Akcay VI(6) VI{3) VI(5) ' '
damage to exi. slab and RK2) RI(2)
girder, constructed in 1963 CS(2) CS5(2)-
NTQ) . INT() |
010-16-04 Selyed VI(3} VI(2) VI(2) Vi(1) VI(2)
damage (0 ¢xj. slab and RI2) RI(2) :
girder, CS(2) CS(2)
| construéted in 1990 L
795-01-05 Asagi Cakalli . VI5) Vi{4) Vi{4) VI(3) VI(2)
danage lo slab, girder RI(2) RI(2) FS3) RI(2)
and abutmeit, CS8(2) CS5(2) ' )]
_ constructed in 1986 - : NT(2)
100-17-05 Pasa Pinar VIG) VI2) VI(2)
damage to girder RI(2)
conslructed in 1972 Cs(2)
. NT{2)
100-17-04 Ust Geceit-Il Vi) VI{2)
collision with girder RI(2)
constructed in 1970 CS(2)
o NT(2)
100-17-01 Meczifon S iVI(3) VI2) VI(2)
damage to stab RI(2)
construcied in 1993 CS(2) '
785.05.02 Koparan L VI(3) VI(2) VI(2) VI{1) Vi(2)
damage to girder RI(2)
consiructed in 977 “|C8(2)
. o : 1 N2} . .
785-05-04 Hacimusa IVI(3)  |VI(2) VI Vi{2)
water damage to column ' RI(1} {RI(H)
constructed in 1972 CS(h) S CS(D
' FS(1) NT(2)
~ " Table - 6.3.4  Detailed Inspection Items (4:Bursa)
" Bridge Exp.Joinl Deck Girder Column | Abutment
200-08-04 Porsuk VI(4) VI(3)
waler damage and scour - RI{2)
construcied in 1973 CS(2)
: ~ |FS(2)
oL , : NT(2)
“1200-06-12 Candir Hasanapasa VI(8) SIVI(T) VD) Vi{6) VI(2)
damage to slab, girder RI(2) RI(2) RI(2)
and columa by scour, CS8(2) CS8(2) CS(2)
constructed in 1972 NT(2) NT(2) NT(2)
i FS(2)
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2) Soil Invesﬁgatic)n

Locations are selected where there is no soil data, but the detailed inspection requires
it. Three locations are identified as fitting those criteria; two in Samson {Division 7} area and
one in Trabzon (Division 10) area.

a. ~ Samsun (Division 7)
1} AR-010-16-4 Selyeri
2) AR-100-17-5 Pasa Pinar

b. Trabzon (Division 10} _
1) AR-010-20-10 Topalli

30m deep boreholes, with SPT (Standard Penetration Test) at in intervals and two

~ samples, shall be undertaken at each location. Samples taken shall be subjected to laboratory

test of standard kinds such as relative gravity, grain distribution, efc.
3) Hydrological Survey

For each iselectf:d bridge, hydrological data such as high water level, river current,
seasonal changes, etc. shall be collected through analysis on previous data, observation at the

site, interviews with local people.

The data will be used for the repair design and work schedule planning.
4y - Alkali - Aggregate Reaction Investigation
Field investigation should be carried out to identify the occurrenck; of Al.kali Ageregate
Reaction (hereinafler referred as AAR) and the material which possibly is causing AAR.
Inspection of selected bridges of fecent construction (within 10 years), and bridges withina 10
km radivs of Izmir, shall be conducted to ldentlfy the extent of AAR and to Idenhly the Ruspecl

materials.

The Study Team shall produce the test- pieces and core sampling for éonﬁrﬁﬁng the
content of silica in aggregate to KGM.

6.3.4 - Implementation Schedule and Assignment
1} Schedule

Schedules for detmled inspection are presented in Table - 6.3.5 for
structural mspecl:on and Table - 6.3.6 for environmental and hydrological inspection.

2) Manpower Assignnients

a) Structural Inspection Team
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KGM Headquarter

- Mr. Adnan Gurkan

* KGM Division Members 1 Engineer

2 tape man

2 for traffic regulation

1 driver for coach

1 driver/foperator for lift car

Table - 6.3.5  Schedule For Structural Inspection Team

6 - 18

[ZMIR AREA | & ~
Date ‘Accommodation Bridge No.. -Time Arrangement
9/20 {Wednesday) IZMIR 300-2-2 3hr. (10:00~13:00)
7:45 TK393 300-2-8 | 4hr. (14:00~18:00)
9/21 (Thursday) ISPARTA {300-2-8 +3hr. ( 9:00~12:00)
o 300-4-5 3hr. (14:00~17:00)
9/22 {Friday) to ANKARA 650-11-3 3hr. (9:00~12:00)
200-10-1 “3hr. (15:00~18:00)
TRABAZON AREA : :
Date ‘Acconimodation Bridge No. Time Arrangement
9/25 (Monday) TRABZON - -
13:45 TK424
9/26 (Tuesday) TRABZON 10-22-16 Thr, (10:00~18:00)
9/27 (Wednesday) TRABZON 10-22-15 3hr. ( 9:00~12:00)
N 3 10-22-1 4hr. (14:00~18:00)
' [9/28 (Thursday) TRABZON 10-20-10 4hr. { 9:00~13:00)
; _ : B - [1e-19-19 3hr., {15:00~18:00) . |
- [9/29 (Friday) to ANKARA 10-19-19 +4hr. (10:00~15:00)
- |TK427 20:00 . o B | -
SAMSUN AREA ‘ _

Date Accommodation Bridge No. Time Arrangement
|10/t (Monday) SAMSUN 10-16-12° Shr. (11:00--17.00)
|TK66 8:45 .

110/3 (Tuesday) SAMSUN 10-16-4 3hr. (9:00~~12:00)

: N ; 100:17-5 3hr. (13:00~16:00)
- -|10/4 (Wedsiesday) ~ ISAMSUN 795-1-5 7hr. (10:00~18:00)
1075 (Thursday) SAMSUN 100-17-4 3hr. (10:00~13:00)

‘ 100-17-1 3hr. (14:00~17.00)

10/6 (Friday) to ANKARA 785-5-2 3hr. (11:00~14:00)
785-5-4 3hr. (15:00~17:00)




s st
P

BURSA AREA | N _

- Date | Accommodation _ Bridge No. ~Time Arrangement
10/9 (Monday) BURSA [200-8-4 4hr. (14:00~18:00)
10/10 (Tuesday) BURSA 200-6-12 7hr. (10:00~18:00)
10/11 (Wednesday)  Jto ANKARA

TRABZON AREA

Table - 6.3.6  Schedule for Soil Boring & Environmental Survey

- Date ‘Accommodation Bridge No. . | Time Arrangement
9/20 (Wednesday) TRABZON AR-010-22-15
TKA424 (13:45~ AR-010-22-16
15:05) _ _
9/21 (Thursday) TRABZON AR-010-22-1
AR-010-20-
10 (Boring)
AR-010-19-19
SAMSUN AREA _
Date Accommodation Bridge No. Time Arrangement
9/22 (Friday) SAMSUN AR-010-20- AM
10 (Boring) 4:00PM
| u AR-010-16-12 o
9/23 (Saturday) SAMSUN AR-010-16-4 (Boring) [9:00AM
: o AR-795-01-5
9/24 (Sunday) SAMSUN
|(spare day) » _ . N
19/25 (Monday) - {SAMSUN AR:100-17-5 (Boring) [9:00AM
T AR-100-17-4 - '
1. - S R AR-100-17-1 1
'[9/26 (Tuesday) . [to ANKARA - |AR-785-05-2 .
:  [AR-785-05-4 .
1ZMIR AREA _ _
Date Accommodation Bridge No. “Time Arrangement
9/27 (Wednesday) IZMIR - {AI-300-02-2
TK393 (7:45~9:05) . - |AI-300-02-8
- {Quarry o
, ) : ' |Reconnaissance
9/28 (Thursday) ISPARTA Quarry - [AM
' - Reconnaissance
Al-300-04-5 PM:
9/29 (Friday) to ANKARA AA-650-11-3
AA-200-10-1
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