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Table 15.2 Bridge Rehabilitation by Priority

4 2 3
&
2
3
4
5
other - - - i
sub-total| 2§ 16 34 20 5

_ Note:

: first prioity =35 nos.

: second priority =35 nos.

. r:k I . others = 30 nos.

And statistical assessment of all the study bridges is presented in ‘Table 15.3

‘Setting Up of Criteria in Selecting Rehabiﬁtation Plan

In the sclection of bndgc rehdbmlduon méthod, the crllcm ‘wilf be scl up
considering the item below.

(i) ~ Evaluation of structural condition through prefiminaty (visual) inspection
(ii) Carriageway width determined by the traffic velume

- (iH). Possibility of rcp'ur dlld rcmforccmcm by the rcsulls of prclnmndry (VlSUdl)

inspection

- (iv) Capability of adding footway

. (¥) - Existing road alignment condition

. (vi} Resulis of high-waler Jevel study (frec board) - :
- (vii) Scounng of foundation detected in the prehrmmry (wsuwi) mspcchon

(viii) Construction year of the bridge (dctcnomhon by year, loading mpdcny and
' chIgn standard) : ‘

The bridge rch'tbilitalion methods arc classificd inta 3 categorics such as
structural 1spcct road functional aspcet and hydraulic aspect. The structural

: rehabilitation aims to proteet the damaged bridge component and 1o reinforce. the
- members which have insufficient loading capacity. The functional rchabilitation

~ aims to improve the bridge function by widening of carriageway based on fraffic

. volume capacity, adding footway and allgnmcnl improvement, ctc. The h}dmuhc :
~ rehabilitation mamI) aims to protcu river bank and bed around abutinents and
' picrs. :

iAccordmgly the criteria for engincering decision for rehabilitation is classificd

under 3 categorics.
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15.3.1 Séleciion Criteria for Structural Rehabilitation Methods

The steuctural rehabilitation methods can be divided into 3 ways such as repair,
rcinforcement and reconstruction.  Each rchabilitation has various methods
depending on the types of damage and its range and degree, and also cause of
damage. Therefore, preparing the criteria for structural rehabilitation methods
shall make cngincers to'select a particular mcthod against the structural defects
easily, such as weal members and structurally insufficient loading capacity.

(1) Repair

The repai is selected to the structures which have cnough loading capacitics

based on the results of structural study for representative 10 bridges.  For

concrele members, the repair covers non-aggressive cracks due to shrinkage

and crecp, light deterioration/damage caused by instfficient consiruction

such as honcycomb, scaling and crack. And for steelfiron members,
“repainting is required. In addition, change of bridge accessories is also
- applicable. - However, redecking with RC slab and change of deck slab type
(e.g. fmm RSI/BUC to RSJ!RCS) arc considered to be rcmtorccmcnt

The repair melhnds arc various dcpcndmg on lhc types of damage, its mngc

degrec and also the causc of damage. Iiach type of rchabilitation method

applicable in the Study is’ tabulated in Table 15.4 logelhcr with the
: -corrcspondmg applicauon cntcna ‘ .

Table 15. 4 Type of Pro:ecuon Melhod and CorreSpondmg Application Critéria

. Rehabilitation Pian - Method {7 Apphcanon Criteria- |
Proteclmn workto « * [~ l;poxy injection |~ Craél-.s are not active and surface width
Concrete .~ t .. i| jsmore than 0.20un, bul fess than 3.0mm. 1)

s

* |- Reason for the crack appcaranu is due to
. shrinkage or creep of concrete, :
| . |- Ne water leakage and no liguid rst.
' - No carbonation and no chlondc auack
1) : If surface crack width is more than 3.0mm,
. apply cement paste injection,
- Patching . |~ Defects such as honeycomb, flacking, cauty
¥ ete. are riot active.’

- Reason fot these elfects are mainly duc to
.| inferior concrete or poor workmanship.
o |~ Minimal carbonation, no chloride auack and
| no water leakagc
- Adequate CONCIEIE COVEr..
- Defective area is scallured
~ Guniting - |- Cracks of which surface width is less than

: 0.20mm are not active,

— Concrete is slightly carbonated,
-- Minimum concrete cover is inadequate.
- No water leakage.
| Defective area is extensive.
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- Protective = Cracks are not active and surface’ w;dlh is
“Coating less than 0.2mm. ‘
- No water feakage, no scaling and no ﬂakmg.
— Minimal carbonation and no chloride attack.
- Adequate concrete cover, '

- Waterproof — Water stain, free lime and other associated
Layer defects are observed at slab soffit,

- Drefects arc not active. _

~ Water is penetrating from top of slab
through defective concrete or inferior

: ‘ .joints between precast members.

- Concrete - Inadequate minimunt cover or bncks ame -
Lining (wall) . | exposed. =

- Abrasion of concrele surface or loss of
concrete makrix duve to inferior concrele
or chemical aitack.

- Concrete is carbonated.

~ Concrele ~ Minimum concrete cover is madf:quah
Lining (piles) |- Wide longitudinal cracks due to chioride -
atlack or rebar exposure,

— Abrasion of concrete surface or Io-:s of
conceele miatrix duc to mfenor concrete Or
chemical attack. : : :

= Concrele is carbonated.

Protection worksto  * |- Repainting |- Adequate load carrylng capac;t;

Steel Member | (superstruciure) |- Non-active corrosion and paint deterioration
*]- Repainting - Steel surface is slightly corroded but load-
(substructure) canymg capacity is still adequate.

- Bridge is locatéd in a non-severe env m)n—
mental condition. :

— Concrete . | |- Steel surface is cons:derabl) -:ormded but
Lining . - load carr)mg capac:l) is adequal» 7
1~ Bridge is located in asevere env:mnmcn!al

condition,

~ Note) * is protection 'melﬁud adopted in the S'lt_xi‘dy.'
(2) ' Reinforcement

The reinforcement is sclected to the bridge componeat which has scrious
- structuzal damage or insufficicnt loading capacﬂy dctcrmmcd bascd on the
'-rcsulls ofslud) in Chaptcr 14.

“Fhe serious structural damage which necds rcmforccmcnt is' the defects such
‘as progressive cracks due to bending or shearing, mnarhablc scitlcmcnt and’
large arca of seclion lack, etc. :

The icinforccmcnl methods arc also various depending on the types of
damage, its range and degree and also the cause of damage. ' Each type of
the rehabilitation method is shown in Table 155 togethcr with Ihc
corresponding application criteria.
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Table 15.5 Type of Reinforcement Method and Corresponding Application Criteria

Rehabilitation Plan - Method 7 Application Criteria
Reinforcement work - Steel Plate - Inadeguate load carrying capacily {inade-
to Concrete Bonding quate amount of reinforcement bar)

- No waler leakage and no carbonation,
~ leadequate for additional siress in beam
and slab due to additional dead load.
- [~ Active cracks due to bending moment or
.| shear force. :
. -- Adequate concrele cover
— Prepacked ~ Inadequate loading capacity.
Concrete ~ Various aclive cracks duc to bending
Lining w/ momend or shear force.

Additional Rebar

- Inadequate concrete cover.

- Suffered mild chlotide aitach or advanced
carbonation.

- Defeclive area is extensive.

~ Guniting w/
Additional Rebar

- Inadequate loading capacity.

— Variovs active cracks due to bending
nioment or shear force.

~ Adequate for additidaal stress in beams
and slab due to additional dead load.

- Bridge is located in rclalu el) seven,
chloride environment.

= Advance carbonation.

- Defeclive area is extensive.

Remforcemem work
to Steel

— Aftachment of *

‘Steel Plate

- Inadequate load carrying capacity.

- Excess bending stress is less than 205%
of allowable stress.

~ Mon-active corrosion, paint deienorat:on 3

|- Concrete Lining|:

w/ Additional
Rebar

«- Steel surface is cous:derabl) corcoded and
“load (‘arrymg capacity is, inadequate.

s Bndge is located al severe env 1r0nmental

condmon

&)

Reconsiruction

‘Notc) *is reinforcement tﬁcihc_-d'a;j()p!cd.in the Sludy.'_

This type of rehabilitation basically shall be selected for bridges of which

overall rating is 4.0 and bridges which have inadequate loading capacity.
“And if the Study.result shows ‘that it is dilficull to' take cconomical”

repair/ceinforcement, the' reconsteuction s apphcablc for the -bridge |

componcnt or wholc bridge.-

T hc bndgc componcnl which has serious slmcluml or subconscmus damage
. shall be replaced with proper bridge sembers, ~

- Additionally, ‘where the bridge nccds complex reinforceiment due to many

defects such as functional defecls and hydraulic defects with structural

damage, it is recommended to reconstruct the bridge.
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15.3.2 Selection Criteria for Functionsl Rehabilitation Me_lhods

‘The functional rehabilitalion can be categorized as widening of carriage way and
adding footway.

(D

@)

3)

- and templ, ete. or nol.

Widening carriageway

-As the necessity of widening of carciageway Shd” be generally determined

by present traffic voluimic and fulure traffic volume projection, RDA has
own standard on carriageway width. (7.4m is for standard and 6.8m is for
less traffic volume bridge on A-route. Dn B-route, which has less traffic
volumc, the width is determined cons:dcrmg the existing sit¢ conditions.)

Adding footway

The necessity of adding foolw'\) is determined de(‘d ona ‘;:tuatmn whclhcr
the bridge locates mncr—cnly or near publlc facilitics Such as school hoqpltal

TIn the preliminary study, these surrounding conditions were reported in the |

preliminary envirommental examination.
Rising

In the prchmmary mspccnon somc dafa and mfonnahon rcgdrdmg flood

~level were collected through RDA and interview to rcsrdcnt in the snc

Gcncrall), lhc bridge hcight shall bc risen in case of whlch lhc bndgc
- submerge in the watcr flow.” However; rising of vertical alignment ‘causes
“adverse effects’ 10 upelrcam ‘side of the bridge, which thc approach :
‘cmbankmcnls obstruct flood ﬂow I - '

- Therefore, !hc rising of vcrtic'al alignment will not considered in the Study.

15.3.3 Seleclion Criferia for H)’draulic RellabilitatiOtl

Thc h)dmuhc rchab:htdhon covers river protcchon, slopc foot protcchon river:
,bcd consolidation’ work and Tiver re- alignment work based on the cxisting
* condition and range of damage caused by scounng, erosion and flood cffect, elc.
at the bridge site. - :

(1)

(2)
8

River protection is applicable to prolect crosion at river slope around
abutment.

Siope foot protection is applicable to protect SlOpc failure causcd b) river
bed scouring at fool of river slopc

River bed consolidation woik is applicable to protcct scouring around river
bed.
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() River re-alignment work is applicable to protect remarkable erosion caused
by irregu lar flow at upstream side of the bridge.

Hydraulic rchabilitation methods is determined depending on river flow condition,
scale of river, flood flow velocity shape of foundation und soil conditions.

'T) 'pe of rchabilitation method for cach plan is shown in Table 15.6 together with
the corresponding application cnlcrla

“Table 15.6 Type of Hydraullc Rehab:lnanon Plan

_and Correapondmb Appllcauou Criteria

Rehabilitation Plan Method | Application Crileria
Sl0pe Protection ' - Stone *{-Slope: 1:0.5 - 1.5
Mason[y = Height : Less than Sm
~ Applicalion
‘ Small to medium seale river
- Concrete *|-Slope: 1:0.3 - 1.0

Block Masohry

- Height : Less than 3m
~ Application : '
Rapid stream apd small 10 med:um scale river

o Concrete Block

Puchm;,

—Stope: 1:1.5 - 2.0

~- Height : Less than Sm

~ Application ‘
Medium to large scale river

|+ Concrete Frame

|- Apphcalmn

~ Slope: 1:1.5-2.0 _
- Height : Less than Sm -

Tidal river and bank subjected to wave l'om,

Foot Protection

" |- Dumped St

Stone

+ Small 1o medium scale river and foundallon
‘ground is relatively solid

|- Wire Mesh - #

Gabion

-~ Small scale’river and foundauon ground
is under sofl type. ' ; .

- Conerete @ ) %
Block Mattress

-~ Medium (o large scale mer or rapld ﬂow ‘
welocuy :

~ Sheat Piling

- Nonnal water level af slope toe is more '1ha"n

about 3.0m and it is difficull to provide base .
‘concrele ynder river bed at slope Lo,

River Bed Proteéction

- Wite Mesh . *
Gabion

- Foundation protection

- Local scouring

- Dumped *
Stone’ & Wire
o L Mesh Gabion L
“|River Realignmennt - Spur Dike by © |- Lasge scale river

|- Spur Dike by

_Stone Masonty’

- Medium to lasge scale river

Concrete Pile

~Note) * is rehabilitation plan adopted in the Study.
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' 15.4 Basic Policy of Maintenance and Rehabilitation

15.4.1 Rehabilitation Plan Determined by Bridge Function

(1) Widening Carriageway

Mecthod of Widening

" There are 3 types of w:dcmng mcthods dcpcndmg on’ the homontdl‘

alignmient as follows:—

~ Case ~ 1 : Strait or large radius curve dhgnmcm

Generally, the widening shall be done at both sides of cxlstmg bndgc'
cxcept obstacles exist. ‘

o e - —

’ Figure 15,1 - Method of Widening 1~

Case = . Cunc ahgnmcnl at both side of brldgc

The w1clcnmg shall be done with improvement of alignmcnl bccausc
-widening without mtpro‘.emcnl of alignment may causc accident.
5 H(m ever, it may cxclude the bnd;,c with long length. :

* Figure 152 Mcthod o'fwidcningz
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2)

Casc — 3 : U shape alignment :
The widening shall be done inside of U dl:gnmcnt cons:dcnng some

|mpr0\ ciment,

Figurc 15.3 Mcthod of widening 3

Widening method for cach bridge type
Widcning mélhod is various depending on the type of structure.

- RSJ/BUC and RSJ}’COR
- Major damagcs of these struclure are corrosion of main beam
and corrosion of buckle platc and corrugated plate. Main beam
“shall be covered by R/t concrete and then slab shall be changed -
o RCS Aﬂcr that PSC[PRE shall be crected for mdcmng

S RSIRCS

‘The damage of this structurc is 1ot $o scrious. Thc w ldcmng
- shall be donc by prowdmg addmonal beam 1o the existing
. structare and . PSC/PRE. - In casc’ footway only is added,
cantilever sldb type shall bc apphcal)lc :

- ST.TR :
The w ldcmng shall bc donc by construction of new bridge
adjacent to the existing bridge because of structural difficulty of
widening ST.TR. PSC/POS is applopnatc type for new bridge.

- Existing  bridge can be used as fooma) Or one lanc bridge . -

: dcpcndmg on thc width.

- ARUUBR ARCH/ST -
. There is a dlﬂlCu]l) to wndcn by using the same structural type.
- The widcning shall be done by using other type of bewm on both
-~ sides of ARCIL Consideration shall be given to its  acsthetic’
Cpoint,

15- 10



- PSCIPRF

Similar type of beam shall be appilcd at both s;dc of cxisting

bridge.

- CAUSEWAY

It is recommended that full scale bridge should be constructed.
Otherwise widening shali bc done by using the same struc‘lura!

lype at both sndc

2)  Adding footway

The works shall include the carriageway widening plan cohsidcri;lg the

surrounding conditions, inner-cily arca and public facilities ncar-by.

15.4.2 Rehabilitation pian detelmmed by bridge suuclure

“The rehabliltauon plan shall be prepared regarding repair, reinforcement and
reconslruction for cach representative type. The rehabilitation method should be

. selected based on the results of prchmmar) inspection and will be dclcrsmncd

‘ after ihe detailed mspcchon
0. ;RSJ/BUC and RSI/COR
chalr -
- Mam beam, Cross beam
- Bearing
e Railing
'~ = Expansion
¢~ Abutmeat
Rcinfo:rc;crhcnl
-+ Mainbeam
Deck slab
- Substruciure
Rcconslruciionr T
- - Superstiuclure - -
i~ 'Substructure
(2) ' RSIRCS

- Repair

- Main beam, Cross béam Repainting

- Deck stab

15- 11

Repainting

Replacement with rubber bearmg

‘'or provision of new bearing

Repainting or. replac»menl
Provision of new expansion

Provision of parapet wall ~ ~

Adding main beams for widening

(if necessary)

Coveted by R/f concrete
Redecking by using RCS
Covered by curtain R/f concrete

Reconsiructed with PSC/PRE

© . Reconstructed with RC structure

Epoxy injection,
Water registrant layer on desk



)

- Bearing

- Railing -
- Expansion
- Abutment

Reinforcement
- Main beam

- ' Deck slab
— - Substructure

- Reconstruction

- Superstructure

- Substructure

STAR/T

Repalr

Main beam, Cross beam
"Stringer

L - Deck slab

- -Bearing -

.~ Railing

~ Expansion
-. - Abutmeént

‘Reinforcement

~ - Main beam : -

- Deckslab .

- . Substructure -

. Reconstruction’
- =~ Superstruciure

- Substructure

15-12

Replacement with rubber bearing
or provision of new bearing
Repainting or replacement
Provision of ncw expansion
Provision of parapet

wall Reinforcement

Adding main beams for xvldenm;:,
(if necessary) '

Covéred by R/A concrotc
Additional deck (for widening)
Covéred by curtain R/ conceete

Reconstructed with PSC/PRE

" or PSC/POS
- Reconstructed with RC s{ruuure

- Repainting, protcct concrete on lowér

code
Redecking to RCS

“ Epoxy injection,

Water registrant layers
on desk(BUC and COR)

“Recovering of its function,
“or provision of new bearing

Rbpainlihg or replacement

‘Provision Of new expansion
Provision of parapet wall

: Ly : :
Lower code shall be reinforced by
steel plate and proteet conciete on it

Increase of tlncl\nes:., Stee] plate

boudmz,,
Adding of smngc

~ Covered by curtain R/ concmt, -

: Ruconslluclcd with PSC!PRL

or PSC/POS

© Reconstructed with RC stiucture



)

)

(0} -

: chalr

ARCH/BR

Repair

- Arch{Main structure)
- Railing

Reinforcement
- Arch(Main structure)

Reconstruction
- Superstructure

- Substruclure

ARCH/ST

. Repair
- = . Arch{Main structuie)

= .. Railing |

Reinforcement

- Arch{main structure)

~-  Supeistructure
- Substm'cl_urc ‘

PSC[PRL

- Main beam

- Bearing

- 7 Railing

- Expansion

| Rcinchcme’nl
.= Main beam
- Deckslab -

Reconstruction

15-13

Coaling by epoxy,

Waler registrant layers
under pavement
Replacement of new raiting

Reconstruction is recommended

Reconstriucted with PSCIPRE
or PSC/POS
Reconstructed with RC structure

; Ccmcnl mortal |nje(,!mn,

Water registrant layers
under pavement
Replacumenl Or new rallmg :

Coveied by curtain R/l concrete
Reconstruction

Reoons!ructed with PSC/PRE
or PSC/POS

Reconstructed wuh RC structun,

- Epoxy injection to cracks

Patching
Provision of rubber bearmg,
Replacement

. Replacement, or provision
. of new expansion '

Reconstruction by sume type



(7} RCB,RCS,CAUSEWAY

Repair
- Main beam ' Epoxy injection to cracks
- Bearing Replacement with rubber bearing,
or provision of new bearing
- Railing Replacement
- Expansion ' Replacement, or provision of new
expansion
Reinfoseement © _ o
- Main beam, Deck slab Prepacked concrete
Reconstruction : o
- Superstiucture L Reconstructed with PSC/PRE
= Substructure ' Reconstructed with RC structure
(8) . Abutment, Pier
Repair R .
- Body . . Epoxy or Mortar injection to crack
-~ Foundation .+ - ' . Protection conceete (0 scouring
Reinforcement . . _ :
~ - Body : : Covered by R/ curtain concrete
-~ Foundation - L " Protect concrelc-
: Reconslrucuon A Rcconstructcd with RC slmclurc

1543 Rchabmtatmn Plan Dele: mmed hy Ily(lraullc Aspect

- chr protcchon : Stone masc_)nry,'

- : Concrete block masonyy,
_ - S : and Concrete frame work
- River bed consolidation work ~ Gabions, Conerete mat,

] _ o . _ Rabble-mound
-/ River re-alignment Gabions, Rabble-mound

15.5 Planning Reéult_si of Maintenance and Rehabilitation

~ Out of the 100 study bridges, 18 bridges were found to be in very bud condition
- and assessed to be beyond c¢onomic repair, hence there bndgss are rccommcndcd
& !o be lOld]i) replaced by constructing a new bridge.

In addition, some of bridges were found to bc i'nadcquatc in terms of a structural

“view point from the results of stress check. A list of those two Iypc*-‘. of bridge
which require rccouslruchm] plan is shown Table 15.7.
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Table 15.7 List of Study Bridges which Require Reconstruction Work

Based on Damage Condition Based on Stress Check
SER No. Type of Bridge SER No. Type of Bridge
1 RCB 44 RSJ)/BUC
175 RSJ/COR 36 RSJ/COR
122 ST.TR/T/RCS 52 RSJ/COR
33 ST.TR/T/RCS
RSY/RCS
129 ARCH/BR 119 RSJ/RCS
83 ST.TR/E/RCS 148 RSI/BUC
RSJ/RCS S
18 -RSIRCS 25 RSJ/RCS
- ST.TR/T/COR
a8 . RSKT
144 RSIRCS
31 RSJ/RCS
.32 RSJH/COR
35 RSIRCS
02 TAUSEWAY -
63 CAUSEWAY
B 127  ARCH/ST
77 RSJ/BUC
R ST.TR/T/COR
131 RSJ/COR .
. 58 RSIRCS - ¢ -
.. Total 19 Total . 6

~ And the shmnﬁar'y:of
158,

r'cﬁnbiliia'litm‘pllajn for the 100 bridges is shown in Table -
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"CHAPTER 16 ENVIRONMENTAL EXAMINATION

6.1

General

Scrious environmental impacts do not occur resulting form the bridge
improvements which involve repair, widcning or reconstniction.

The bridge improvement project is not subject to Environmental Impact
Assessnent (EIA) Regulations as it is not in the scope of specified prOjECl under

" the BEnvironmentat Act. -

: Nevertheless on densely populated areas may cause relocation of residents, traflic
* jam and environmental pollution. The improvements at important locations, e g,

tourist spot, historical sites, or national parks may adversely affect sceneries, social
and natural environments.

© The prelmnnary survey repott described that the impacts of large-scale work (e.g.
* reconstruction of a long bridge) on refocation, remains and cultural assets, water
rights and nghts of common landscape and _scenery should be considered.

- Accordingly, thc impact of the brndgc lmprovement on environments should be

taken inte account.

" To prevent environments from deterioraling, a preliminary study of measures to
- counter-act pollution and other factors that may worsen the social environment is

important. ‘The absence of environmental consideration can increase a project cost

in case the pro;ect haw caused envtronmenlal 1mpacis

HICA pro_;ecls are also reqmred to. g;vc cnvlronmental conmderahon undcr the

16.2

16.2.

Japanese Envnronmental Act.

: Thus, the study of environmental lmpacts was conducted together wxlh the master |

plan study on bridge development
Preliminary’ Euvironmental Examination

i’ Outline of'PreIiminaiy Environmcntal Examinﬂ'lion

This chapter deals with the examination of the environmental cons:dcrattons which

was conducted together with the prehnunary bridge mspecllon A exainination
form containing the observed environmental condition in the bridges covered by
the study and their surroundings, and the expected environmental impacts was
formulated to conduct summary scoping and to collect envirommental data on the -
said areas.

16.2.2 Environmental Considerations for the Selection of the Bridge for

Preliminary Inspection
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- Serious environmental impacts are not etpcctcd to result from the bndgc
improvement works which involve repair, replacement or extensions.
Nevertheless, it is important that environmental considerations should be
adequately carried out in the following cases:

{1) Densely Populated Areas/Cities
The works are expected to affect densely populated areas/cities which are not

* only heavily congested with people but with vehicles as well. Accordingly, the
impacts of the following on the environment should be considered: ‘

: - Resettlement
Relocation ofpubllc mdusmai and religious facxhues
River-use _ _

- TralYic obstruction (vehicles and pedestrians)

]

{2) -Tourist Spot‘s,‘Cullufal_and Histoﬁc Remains

The unpacts of the works on important sites, e. g tourist spols and haslorrcal :
sites, should be taken into consideration.

(3} _Nati.onalz Parks’, Sanctuaries

The impacts of the works on the natural environnient, such as national parks
-and sancluaries, and other arcas restricted for developmem should be
comndered 4

~ fforts were taken to ensure that bridges constructed in the areas above are

- included in the selection of the, bridges for preliminary’ inspection. "The -

"~ location of the arda for envnronmemal coumderahon was delermmcd f'rom an
atlas or any topographlc map. : R

- Aecordmgly, lhe fol!owmg bndges were selecled based 011 !helr s:gmllcant

ticed for environmental consideration:

1) Bridges where the impacts of works should be pamcularly considered
(bndges in densely populaled areasfcmes) =

'SFRNO 1, 2? 52, 57, 66 68 75 76 93, 108 119, 135, ]44 175

2) Br:dg,es where the nnpacts of works on landscapcs and scenic views -
: should be cons,ldered (bridges in tourist spots and hlstoncal sites)

SFRNO l 27 42,43, 57, 68, 15, 76, 84, 87 86 119, 135

3) Bndges where considerations on naturat environmental impacts are
important (brldges in the peripheries of national parks and sanctuaries)

16-2



Thete are hardly any roads in these areas; the works extend vp to
surrounding areas exercising natural environmental preservation.

SER No. 89,91, 106
16.2.3 Preliminary Environmental Examination Results

Three teams organized for the preliminary bridge inspection carried out the
Preliminary Environmental Examination. Prior to the commencement of the -
" survey works of these teams, a joint study was carried out on SER No. 75, 76
bridges to confifrm the items to be studied and to unify the criteria for examination.

The Preliminary Environmental Examination form used in the study is shown in
Table Q.1 (Appendix-Q). :

The results of the Preliminary Environmental Examination are summarized

' separatcly Table Q.2 {Appendix-Q), a list of the results of the study on 101
© bridges, has been orgamzed to’ understand the lmportance of environmental
cons:derallons ‘

“ To understand the importance of eﬁvi‘r‘onmeﬁta] consideration, the assessment of
the study items were carried out according to the following 4 steps:

- Assessment Criteria

© Environmental consideration is essential

O ‘Environmental consideration is preferred - |
A ‘Environmental consideration is somewhat necessary
! . e P ! . e . oo i o

e *- Environmental consideration is not necessary

Efforts were taken 1o ensure that bridges thought'td bé in need of environmental
consideration are included in the selection of bridges 10 bridges for detailed

inspection. The following bndges for detailed inspection and (heir environmental
cons:dcrahons are as shown below.

SBR No. 85

Th1s bridge is located ina cnty where traffic volume is large and bustllng with
pedestrians and bicycles. In view ofthe fact that the bridge leads to an intersection
on the Colombo side, the impact of the bridge improvement works on traftic and
safety of pedestrians should be particularly considered. Residents of lhe areabathe
and wash their clolhes in the river(Ma Oya).

This bridge is an altractive arc 'shapcd bridge constructed of bricks. Although this
is not a tourism area, the bridge could be a potential tourist attraction.

SER No. 212
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This bridge connects the tourism areas of Galle and Matara. Since traflic is heavy
over this bridge, the possibility that the bridge improvement works might obstruct
tralfic should be taken into consideration. This bridge is located over the
Goviyapana Ela River mouth where water is clean.

SER No. 77

~ The arca around this bridge is filled with factories, .commercial shops and
residences. - If the improvement works are to be extensive, reseutemenl should be
considered. :

Residents in the area bathe and wash their clothes in the Maha Oya River. Also,
* tiver sand is manually mined. The impacts of the construction of the Al abutment
on nearby wells and river use conditions should be taken into consideration. As for

- improvement works, their impacts on traflic, public safety and life style should be

COﬂSldeer
SER No 53

“The improvement works for this bndge will riot have any nnpact on the houses
" constructed within the vicinity. Since a bus stop is located nearby the bridge,
“which is also used by students, the possibility that the improvement works might
obstruct pedesteian traffic should be taken into consideration. Manual sand mining
is also being carried out at the Delkanda Oya River. ' :

'SERNO 211

iThls brldge was not mcIuded in lhe hst of 203 bndgcs This bridge is located ata .
place where traffic is heavy. ' Since this bndge is considered to be in need of repair,
it was chosen for preliminary bndge mspectton Thc impact of lhc :mprovcment ‘
works on traﬂac must be conSldcrcd : L '

SERNo. 33

A rubber factory exists within the surrounding area of the bridge and the housing
layout in this area is sporadic. The bridge improvement works would cither affect
or not affect the arca depending on the improvement methods cmployed. In 1991,
f traflic volunie was low, 750 vehicles/day, but impacis on traflic’ should be
- considered if the road that leads to the bridge will be relocated as part of the
: uuprovement works.- The refocation will affect pnvately owned lands, lhereby
- tequiring further consideration,

SER No. 59

‘Because paddy ficlds sufro_und this bridge; the impéct of the improvenient works
~on river use should be considered.
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SER No. 20

Houses within this area are well spaced and an illegal shop exists near the bridge
abutment. A dam is constructed on the Ogodapola Ela River. This is used for
irrigation, manual sand mining, bathing, and washing of clothes. The impact of the
improvement works on these activities should be considered, as well as the impact
on trafiic.

SER No. 70

This bridge is located in a denscly populated area and its improvement might force
the reseltlement of residents in aréas that will be affected by the works. Traflsc
over this bridge is heavy, and there are lots of pedestrians and bicycles as well,
Further, the beginning of the bridge is focated close 1o a Y-shaped intersection. In
view of these conditions, resettlement and traffic obstruction are factors that
should be taken into consideration regarding the implementation of the
improvement works on this bridge. Considerations should also be given to the
* traditional fishing activities carried out in Bolgoda Lake.

'SER No. 7

- This Bridge crosses the Negombo Lagoon. The area on the Negombo side is
densely built up with houses. The school and harbor of Negombo are located
within the scope of the improvement works. Accordingly, the impact of the

“improvement works on fishing activitics should bc taken inte consideration along
with resettlement and traﬂlc ocbstruction, :

16-5



16.3 Environmental Fxamination

~ 16.3.1 Outline of Environmental Examination

(1) Details of Examination

Based on the results of the preliminary environmiental examination and the site
inspection, an Initial Environmental Examination (JEE) and scoping were

' carried out,

:fl) An lnmal Enwronmental Examination (ILE) was carried out on the -
following 10 bridges due for detailed survey:

SER. No. 85, 212, 77, 53, 211, 33, 5_9, 20,70,7 .

2) Based on the result of the preliminary environmental examination,

scoping was carried out

and environmental consideration items were

presented i regards to the remammg 91 bridges due for prehmmary :

exatmnatlon

“The overhll flow of the examination is shown in Figure 16.1.

]

* l Bridges D.ue_ for PréiiminqryExanﬂnatidn(li}lledges).

.

- Bridges Due for Détai!e‘d Survey
' (10 Bridges)

Other Bridges | Due for Prehmmary F\:ammanon
(91 Bndcres)

| -;L—J :
-1

Is EIA necessary?

YES

NO

L Scoping

Preparation of - | | Stggestion of Medsures to ~ + Suggestion of Ttems for
EIA Specification | | Mitigate Environmental Impact . . Enviroamental Consideration

- Selection'of Environmental ltéms

- (EIA: Environmental Tmpact Assessment)’

Figure 16.1 Overall Flow of Environmental Examination
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(2) Items of Examination

Based on the resulls of the preliminary survey and the preliminary
environmental examination, the following items were selected for the
environmental examination.

.(i') Relocation of Residents and Rights of Way (Rights of Common)

. (ii) Use of river and Water Right

(iii)) Traffic Jam (Vehicles and Pedestrians)

\(iv) Olhérs (Remains and Chlturél Assets, Landscape/Scenery)

(3) Examination Method

1)

[IEE (Bridges due for Detailed Survey)

_The procedure of the IEE shall be as follows:

(1) * Qutline of B'ridge Improvement Plan

The outline of the bndgc 1mprovement plan was made from the
envirommental perspeclwes :

(i1} ‘General Descnphon of ihe Overalt anronmental Condmons at the

Sne

The mvestlgauon was conducted by usmg documems such as a land- :
use map (l 100 ,000 scale).

(iii) ,Understandmg the Current hnvironuieri!a] Colndi{ions at the Site :

A site uwesngalmn was conducted to understand the current
environmental condmon

' (iv) Evaluation 'of Environmental Impact

" Qualitative predicuon and evaluahon of enwronmental mlpacls wcre_
. carried out. : :

(V) Examination of Measures to Mitigate the Eﬁvironmemai Impact

Measures 1o mmgate ‘the enwronmcntal impact and enwronmental
protection measures were examined.

(vi) Recommendation of Necessity for EIA
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2}

Based on the result of the examinations (i) to (v), if ETA is _considcied
to be necessary, an EIA specification shall be prepared: if not,
measures to mitigate the environmental impact shall be proposed.

Scoping (Other Bridges Due for Preliminary Survey)

. Scoping was conducted in accordance with the JICA guidelines for

environmental consideration.
Then environmental eéxamination items were selected and items for :

* environmental consideration were proposed.

16;3.2 IEE results

Q) Ouilme of Bridge Improvement Plan

1)

Bridge
Tmprov ement

-~ Plan-

Ouihne of Brldge lmprovemem Plan

“The bridge improvcmenl plans aré summarized as below:

o . e ml A REW bndgc is constructed
“Recovstruction—-— - ata different position from the existing bndgc
i {as shown in Fi igure. 16.2 (a) }

: _'—‘.‘.“'_-_T"‘ A new bridge is constructed
at the samq posilion as ihc exisling bridge
(as shown in I‘lgmc 16. 2 (b) }

%wi—“'-_ Thc bndgc is mdcncd o one side. : .
: : {as shown m Figure, 16 2 (c) }

- Widening ————— . | o ,
' - bt The bridge is wid'cn:cd to both'sidcs.
' (as shown in Figute. 16.2{d).}
" Redecking
- b———Repairand ——>m- : i
inforcement |
~Rein orceten o Olhcrs

S : T {Pamlmg, sircngihcmng ofdcd\ slab clc)
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(a) Reconstruction {The proposed brdge is  (b) Reconstruction {A new bridge is constructed
constructed al a different position from the at the same position as the existing bridge.)
existing bridge.}

~ B S S
U M H
2 N - o .
e [t ]
= = — e e

-~ Exqistimg_New S
—Hrildgel: Br tdge———--

— A DO S
e by ——————— N —ee———
= E = =

: 1 |

h |

. , )

....... '

1

(¢)  Wideni ng {to one side_)

(T

:Fig‘ﬁrg;_: 16.2 Outline of Bridge Improvement Plans .
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2) Measures against Traflic Jam at the Bridge Improvement Work Site

Measures against possible traflic jam at the bridge improvement work site
are descnbed as follows: |

- <Measures to Minimize Traflic Probleins

. - ) 1] :
- A new bridge is constructed at the Work Site>

at a dilferent position ——————~-————  The ex:snni, bridge is available.
from that of the ex:slmb bridge.

: ~Rec0nstmcuon — “If the existing bridge — The existing bridge is available;
: has enough widih: if two fanes cannot be secured,
- one-lane traftic shall be mlroducul

—l‘he existing bridge
is replaced -

ith a new bridge. | | .
Wi anewbndge Lifnot: — TT T T Tradtie through the existing bridge

“shall be prohibited:

Femporary jeity (Bailey bndg:)
shall be constructed,

-If the existing bridge has enough width- — The existing bridye is available;
- if'two lanes canijot be secured,

- Widening - one-lane teaftic shall be introduced.

If not: S T e e i Iraﬂu, {lnoubh the exrsimb bnd;,e. -
P ' ' ' shiall be prohibited:

lempoxaly jetty (Bﬂi'by bridge)
shall be conslmclcd

: Redeckuu, R -——-.—-~-_-~%**----~ lmﬂio llllOllbh Ihl, exisling brldbb
: : ; ' shall be pl()hlbll(d

Repair and ———{ - |
: _ lempor'nyjcity (Bailey byidp
reinforeement : shall be constructed.

p——— [-asy repair work—-—-— -t l raftic through the uuslm;, bmlgc
(pamling etc) B s}mll be mlnbnui fora shoit period
: P !
LOthers - ~ifthe exisiing bridgc The cmsnn}, Inulg,e is available;
; | has énougﬁ width: il two fanes cannot be wcmed

one-lane traftic shall be introduced

—If not: - e om e PraRic through the existing bridge
shall be prohibited:
Temporary jetly (Bailey bridge)
shall be constructed.
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3)  Summary of Environmental Impact Factors

The environmental impact factors predicted from the bridge improvement
plan described in 1) and 2) are as follows:

(i) Reconstruction and Widening

‘a.  To construci a new bridge and approach road, more space needs
to be occupxed :

b. To construct a temporary jetty, approach roads to the lemporary
jelty, and constmctnon road, more space needs to be cccupied.

c. Traflic problem wi!] occur because of the one-lane traflic at the
work site (excluding the case of constructing a temporary jetly).

(ii)i' Repair and Reinfdrcement.

" b. To construct a temporary jetty, approach roads to the temporary
Jetly, and construction road more space riceds to be occupied.

c. . Traffic problem wﬂl oceur bccausc of the one-lane teaflic and
traffic prohlbllron at’ the work sile (exc!udmg the case of
constructing a temporary jetly).

Among reconst ruction, widening, repair and reinforcement, one or two
methods with, high feasibility for each bridge were selected and
examined. Then att IEE was conducted considermg the enwronmental :
:unpact factors a, b, and . ' '

(2) 1EE Resuits

Based on the results of site mspectlon and the bndge nnprovemem plan,
possible environmental impacis of the bridge improvement were evaluated.

The IEE process and the result of the environmental impact examination are
- shown in Appendix-Q, Table Q.3. The result of IEE (measures 1o mitigate the
- environmental impact, reconnnendauon of nccessny E‘or EIA) for each brldgc
are as fol!ows : - -

SERNo.85

1EE was conducted aséuhling the widening.

Possible environmental impaélé are: acquisition of private fand and tmpact on
the vicinal kindergarten for the construction road; impact on bathing and

washing in the river; and traftic probleins due fo the one-way traflic at the
work site.
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The measures to mitigate the enviconmental impact are as foliows:

- Acquisition of private land shatl be minimized in planning the bridge
improvement.

- Parties concerned shall be consulted prior to any land acqu:snuon

- The bridge improvement projects shall ensure the ‘kindergarteners'
safety at the work site.

- The bridge improvement projects shall be carried out 50 as to avoid

flow of a large amoint of soil into the river.

- Traffic at the work site shall be cantrolled by Iocatmg sign boards or

flagman. -

Envirenmental impéct will be mitigated by implementing the above nieasures.
Therefore, Environmental Impact Assessment (EIA) will not be necessary for
the proposed improvement projects on this bridge.

SER No. 212
IEE was cbnducted assuming two cases; rcconslruclion and repair.

Because ofsuﬂnc:ent road width, no fand acquisition will be mqmred nor any
traflic problem will occur ifa reconstrucuon or repair work is carried out. .

Therefore, proposal and implementation of ‘measurés 1o mitigate the
environmental impact or implementation of Environmental Impact
Assessment {ELA) will not be niecessary. | . '

SERNo.77 = . |
_ !EE was conducted assuming the re'cdnslmction.

P0551ble enwronmental unpacts for the conslmcnon of' temporacy Jetty aud'
widening of approach road are: relocation of shop; acquisition of private land;
and impact on well. Impaclts on intake for water service, bathing and washmg,
and sand mining are also anticipated.

“The measures lo m'itigale' the cnvironmental impabts are as follows:

- _Acqmslhon or use of private land shall be mmmuzed in planmng the '

. bridge improvement. -

-* " Parties concerned shall be consulted prior to shop relocanon or land

' acquisition. -

- Relocation of well or water supply shall be considered if a well is ﬁiled ‘

- “The bridge improvement pm}ecl shall be carried out to avoid flow of a
targe amount of soif into the river. -
- - If a water intake may be iled by soil, it shall be relocated.
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Environmental impact will be mitigated by implementing the above nieasures.
Therefore, Environmental Tmpact Assesstiient (EIA) will not be necessaly for
the proposed impravement projects on this bridge.

SER No. 53

IEE was conducted assuming the reconstruction and repair,

For reconsturuclion, acquisition of private land and cutting of coconut trees
due to approach road consiruction, and impacts on bathing, washing and saind
mining are foreseen. For repair, impacts on school children are predicted.

The nieasures to mitigate the environmental impacs are as folloivé:

- Acquisition of private land shall be minimized in planmng lhe bndge
improvement. :
- Parties concerned shall be consulted prior to land acqunsmon
- Coconut trees which are cut dowa shall be compensated.
-~ The bridge lmprovement pro;ects shall be carried out to avoid flow of a
~ large amount of soil into the river.
 *If reconslruction or fepair: projects are carried out whcn school
children pass by the w otk site, a ﬂagman or a pohceman shall ensure
the qafety of children.

: Envnroﬁmen’tal impact will be mitigated by implemenﬁnQ the above measures.
Therefore, Environmental Impact Assessment (ETA) will not be necessaly for
the proposed improvement pro;ecls on this bndgc

: SER No. 211
IEE was conducted assummg lwo cases wldcmng md reconstmcuon '

7 Posmble enwronmental mlpacts for:the construchon of temporary ;el(y are
" relocation of houses and shops and use ofpnvate land. Impacts on bathmg and
~washing are also anticipated.

The measures to mitigate the environmental impact are as follow_s:

- Relocation of residents of houses and shops shall be avoxded in
" planning the constsuction of the temporary jelly '
- " Use (lease) of private land shall be mummtzed in plannmg, lhe bridge
improvement projects. :
- Parties concerned shall be consulted prior to any use of private land.
- Thebridgeimprovement prOJecls shall be carried out to avoid flow of a
large amount of soil into the river.

Environmental impact will be mitigated by implementing the above measures.

‘Therefore, Environmental Impact Assessment (E1A) will not be necessary for '
the proposed improvement projects on this bridge.
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SER No. 33
IEE was conducted assun'nihg the case of reconstruction.

Possible environmental impacts are: acquisition of private land for the
construction of approach road; and impacts on use of river water inlake for
industrial purpose (rubber factory), bathing and washing.

The measures o mitigate the envir'onmema:l impact are as follows:

- Parties concerned shall be consulted prior to any acquisition of private
 land. ' _
- The bridge improvement projects shall be carried out so as to avoid
- flow of a large amount of soil and muddy water into the river.

Enwronmental impact will be mmgated by implementing the above measures,
Therefore, Environmental Impact Assessment (EIA) will not be necessary for
the proposed i 1mpr0vemem pmJects on this bndge

" SER No. 59

IEE was conducted assnnnng {wo cascs;’ reconstrucuon and repair- “and
wxdenmg

Possnble enwronmenlal . impacts are: use or acqutsmon ~of private land
(paddies) for the construction of a temporary jeity and ‘widening of the
approach road; and poor drainage in areas of fills. It is also anticipated that
wastes from upstream attached to the piers, which will hinder the river flow.

- The measures 'to mitigate the =en‘vi'r<mmvi-.m'a!l im'pa‘ct afe as follows:

- Use or acqlusmon of pnvate }and shali be mmlmued in plannmg the .
bridge improvement projects. )

- Parties concerned shall be consulted pnor to any use or acquisition of
the land.

- Poor (Iramage shall be improved by mstathng an adequate dramage

~ . .system or other measures

- “If piers and abutments are conslructed the slruclures in the river shal! :

be planned not to dtsturb the nvcr flow.

l'nvzronmenlal impact w1]l be mmgatcd by mlplcmennng the above measures.
Therefore, Environméntal Impact Assessment (EIA) will not be necessary for
- the proposed improvement projects on this bridge.

" SER No. 20
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-IFF was conducted assummg two cases; reconstruction, and repair and
widening.

Possible environmental impacts are relocation of residents of houses and a
shops and acquisition of private land for the construction of the temporary
jetty and widening of the approach road. Impacts on water intake for
~agricultural use, bathing and washing, and sand mining are also anticipated.

The measures to mitigate the environmental impact are as follows:

- If the shop (seemingly unauthorized) should be relocated, provision of .
substitute land or other consideration shall be given.
- Use or acquisition of private tand shall be lmmm:zed in planning the
‘bridge improvement projects.
- Parties concerned shall be consulted prior to any relocation of the shop '
or use or acqmsmon of private land.
- The temporary jetty shall be constructed so as not to dlsturb the
functions of the water intake facility (weir) for agncullural use.
* - The bridge improvement projects shall be carried out so as lo avond :
- flowota large amount of soil into the river. ' :

Environmental impact wili be mitigated by |mplemen’lmg the above measures.
Therefore, Environmental lmpaci Assessment (EIA) will not be necessa:y for -
the proposed lmprovement pro;ccls on this bndge

 SER No 70

' 1EE was conducled assuming two cases reconstmcuon and” repa:r and
: wndenmg ' . ‘ _

P0551ble enwronmemal lmpacls are relocatlon of residents of houses and
acquisition . of - prlvate land: for ‘widening the' approach road. It is also
anticipated that water plants cling to the piers, which will hinder the river flow
and the traffic of fishing boats. If repair and widening projects are carried out,
vehicle traflic and pedestrian safet_y will be affected by the one lane traflic at '
~ the work site. :

- The measures to miligate the cnvaronmental 1mpact are as fbllows

I Acqmsmon of pnvale land shall be m:mmlzed in planmng lhc bridge
improvement projects. S
. Parties conceraed shall be consulted prior to any acqmsmon of pnvate
_ “land or relocation of the unauthorized temporary building.
- If piers and abutments are constructed, the structures in the river shall
be planned not to disturb the river flow or traffic of fi shing boats.
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Environmental impact will be mitigated by implementing the above measures.
Therefore, Environmental Impact Assessment (EJA) will not be necessary for
the proposed improvement projects on this bridge.

SER No. 7
IEE was conducted assuming two cases; reconstruction and repair.
Possible environmental impaclts are relocation of residents of houses and

shops and impacts on the fishing port. It is also anticipated that traffic of
fishing boats will be disturbed due to the consmlcuon of temporary jetty and

" the new bridge.

The measures to mitigate the environmental inipact are as follows:

- Relocation of permanent buildings and disturbance to the operation of
fishing port shall be =avoidéd in planning the bridge improvement.

- Parties concerned shall be consulted prior any use or acquisition of

" land or relocation of the unauthorized lemporary bu:ldmg
e ConSIderallon shall be given to any construction of piers for temporary

jetty and a new bridge not to disturb the lrafhc of fishing boats. .

- - Consideration shall be gwen to any repair work to ensure the safely
\ (rai‘hc of ﬁshmg boats. :

Environmental impacl will be nﬁligatéd by implenien!ing the above measures.
Therefore, Environmental Impact Assessment (EIA) will not be neccﬁsary for .
the proposed 1mprovemcnl projects on th:s brxdgc

16 3.3 Scopmg Resulls :

(l) Summary of Items forI nwronmental Consrderauon

' Accordmg to the resultsof lhe 1EEs for 10 bndges due for detiiled survey and

" the results of scoping for 91 bridges, the items for environmental

consideration required at bndge :mprovement prOJecis are as summarized in

- Table 16.1.

'lab]e 16 | ltems for l'nv:ronmemal Con&deratlon al Bridge. lmprovemcnt Pro;ecls

: A_'
- A4 'Relocatlon of permainent buildings shall be avmded in plmmmg :

3 Relmatlon of Resuients and Rights of Way

~ the improvement projects. *1
A-2 Important famhnes shatl not bé disturbed. *2
A-3 Acqmsntlon or lease of private land shall be minimized.
'A-4 Relocation of residents of unauthorized temporary buildings
should be avoided. :

16-16



A-5  Parties concerned shall be consulted prior to any acquisition or
 use (lease) of private land or any relocation of residénts of
unauthorized temporary buildings.
A-6 Consideration shall be given at acquisition of land. For example:
- If valuable trees are cut down (coconul trees etc.),
compensation shall be made.
- If a well is filled, compensatory measures such as transfer of
the facility shall be provided.
- If unauthorized building is relocated, a substitute {and shall
be provided.
A-7 Poor drainage in areas of fills shall be lmproved by mslallahon
~ - of drains and other methods.
*1 Project planning of the temporary jetty (Balley bridge) and safely
measures at the work site are included.
*2 Important facilities include: schoo! buildings; hospitals; religious
facilities; public facilities; factories; fishing ports; and lmportanl
trees (e.g. Bo-tree).

" Use of River

B i water intake (forwater supply, agricultural use, andmdusmal
[ use)is conducted, consideration shali be gwen to the followmg
~ points:-

- The project shall be carricd out so as not to d!slmb the
~ " functions of the water inlake facilities.

- 1f any damage may be given, relocation of the water mtakc
© - facilities or other measures shall be implemented. ‘

- The bridge improvement projects shall be conducted soas to |

avo:d flow of a large amount of soil and muddy water mto
. P the river.
B2 If bathmg, washing, and sand mmmg are carned out, the brldge :
. mprovement projects shall be conducted so as to avoad ﬂow of
Cia largc amount of soil into the river.: : : ; ‘
B3I plers and abutments(*3) are constructed, the structures in the
river shall be planned not to disturb the river flow and water
traftic. If the water traflic is busy at the work site, consideration
shall be given to ensure safety of the ships and boats.

*3 Plers and abutments of the temporary jeily are included.

Traffic Problem (Velucles and Pedeslnans) :

By 1mplememmg measures such as constructing a temporary jeuy and
securing one fane traflic at the bridge improvement work site, serious
traffic jam or adverse effect on the pedestrian safety will be prevented.
However, on busy roads such as Al Road between Colombo and

‘Kandy, A2 Road between Colombo and Galle, or if school children
walk to school near the bridge, consideration shall be given to the
following cases:
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C-1

C-2

- If traflic jam is anticipated due to large 1raﬁ|c volume and one
lane traftic is introduced at the work site, traffic controt and
pedestrian safety shall be ensured by introducing a sign board or
a flagman.

If there is any danger of traflic accidents at the work site for
school children, their safety shall be ensured by introducing a

“flagman or a policeman.

Others
D-1 If any remains or cultural assets are located near the bridge,

2

~ consideration shall be given not to damage them. Refer to "A.
Relocation of Residents and Rights of Way."

1If the bridge is a part of a scenery which is w1dély appreciated,

- consideration shall be given not to deteriorate the scenery by the

bridge improvement.

The relation betwecn environmental lmpacl faclors predicted f‘rom the bndge P
~improvement plan and items for envrronmcntal consndcratlon are shown in Table

16.2.

Table 16.2. -

Rclauon Bel\\een l“nvaromncntal lmpact Fac!ors and Items for
Environmentat Conmdemllon :

A: Relocation of Residents and Rights of Way

B: Usc of River
C: Traftic Jam

D: Others

a: Construction of New Bridge

b: Conslruction of temporal} ety

¢ Traflic Jan
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* Eavironmental Impact Factors
a. To construct a new bridge and approach road, more space is required.
b. To conslruct a temporary jetty, approach roads to the temporary jetty, and access
roads, more space is required.
¢. Traflic problem will accur because of the one-lane traflic at the work site.

** [lems for‘Environmenlal Consideration: Refer 10 Table 16.1 for the definitions of
codes.

(2) Scoping Results |

Based on preliminary énvironmental examination and on-site survey {for some .
sanmpling of bridges), scoping has been carried out. For improvements of

bridges, anticipated environmental problems (1mpacts) are selected and

environmental considerations are suggested.

Scoping results have been shown on Appendix-Q Table Q.4.

Scoping results (anticipated environmentat problems and con&derahons) are

shown on Table 16.3.

- For all bndges which are subject to’ scoping, sufficient examinations on
- improvement methods or traffic problems have not been made. IEE has been
~ done considering all 1mprovements such as reconstruction, widening, repair -
. and remforcement Therefore, it is recommended that IEE will be done for 80
‘bndges (Table 163 marked with *) which require environmental
‘ considerations a[ter determmanon of improvement - methods and traflic
'pmblems :
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Table 16.3 Scoping Results
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Table 16.3 Scoping Results

Bridge| Environmental Environmental consideration items (Ref Table 16.1) , Nege-
SER ' | cxamination items | A Resclilement / Land Acquisition B. River-use - O Traie | I | ssity
No. \ obstraction Others of IEE
B R B A A Ta A [A JA [A o BB (e & o [ |
(O RN ORI 2 13 4 5 6 7 11 2 3- 11 2 1 r
01O | X | X o C Q *
slool x| x 0 o| o0 I o *
[ 3slofolx X 0 oo 0 %
A XTXTEX A
26| 00| X [X oo 0 ¥
g2l oo x|x 0 o]0 0 ¥
qalolo [ x[x o ) oo *
Legends
0. - Selected as an enwronmemal item / Proposed as an item for environmental
- consideration.

: X'orziblank: Not selected as an enwronmemal item I Not proposed as an item for
envlronmental conSIderahon

IEE is considered to be n_eccssary.
E 1EE is not considered to be necessary.
(A): Resettlement |
(B): -River-use
(C): . Tralfic obstraction

(D). -~ Others
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1634 Opinions_and Coiiclusion

(1) 1EE of Bridges (10 bridges) for Detaited Survey

For improvements of 10 bridges, the following measures are required to
‘mitigate environmental impacts.

A. Relocation of Residents and Rights of Way

A plan must be made to prevent relocation of permanent bmldrng

. SER No. 211,7

- A plan must be made not to cause problems at x\lajor facilities.

SER No. 85 (kindergarten), 7 (fishing port)

" A plan niust be made to minimize acquisition or use of pnvate tands.
: SPRNO 85, 77, 53, 211, 59 20, 70,7

: Partress concerned shall be consulted beforc acqmcrtron of lands.
. iSERNo 85, 77 53, 211, 33 59 2(} 70 ‘

" Measures such as compensatron or replacement must be taken before

acquisition of lands.

:_' SER No. 77 (we 1, 53 (coconut tress), 20 (unauthorized bulldmg)

3 Improvement of poor dramage .
'_ SER No. 59 : C

. River-u 5¢

Consrderatron for use of tap water ’ ' o
SER No. 77 (tap water) 33 (mduslrral watcr) 20 (agncuhural water) S

Consideration for bathmg, washmg and sand taking

SER No. 85, 77, 53, 21 1,33, 20

' Conmdcratron for river flow and wateﬁraﬂrc
“SER \Yo 59 70,7 :

Trafﬁc Problem and Sal‘ety for Pedcstnans |

| Trafhc control and safely for pedestnans

SER No. 85, 70

Safety for school children
SER No. 53
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(3

Implementation of the above measures will result in mitigation of
environmental impacts. Therefore, implementation of detailed examination
(EIA) of environmental impacts on 10 bridges i is not required.

Scoping of Preliminary Survey Bridges (91 bridges)
Certain impact will be giv'c.n to the environment and therefore consideration

should be given to the bridge improvement project at 80 bridges out of the 91
(Refer to Table 16.3). The environmental examination items were determined

. as follows:

- A. Relocation of Residents and Rights ofWay
- B. River-use .

C. Traffic Jam (\’ehlcles and Pedesmans‘l

D. Others (Remains, Cultural assets; Scenery)

The ilcms for environmenlal consideration ‘are‘

A Relocatlon ofRemdcnls and Rights of Way

A-1 Avoiding relocation of residents of permancnt buildings

" A-2 Consideration for ‘important facilities including pubhc religious and -
industrial facilities : c

© A-3 Consideration for acqussnllon or lease of private land .

A-4 Consideration for temporary building illegatly invaded by squatlers
“A-$ Discussions with parties concerned in advance
- A-6 Compensation or alternative measures at acquisition ol land

A-7 lmprovement of poor dramagc :

B. River- -use : o - :
B-1 Consideration for waler mlakc (for water supply, agrlcuitural use and
iiidustrial use) - : -
B-2 Consideration for bathmg, washmg, and sand’ mmmg,
B:3 Consideration for problems against river flow and water traflic

C. Traflic Jam’(Véhicles and Pedestrians)
C-1 Traflic control and pedestrian salety

' C-2 School children's safety at the bridge ill}pfovenlealt work site |

f 15. Othcrs

. D-1 Consideration for remams and cullurai assets.
. D-2 Consideration for Iandscapc

' chardmg 80 bridges, it is necessary (0 examine the rmprovemcnt plan and-

traflic control during the improvement project; to carry out an 1EE; and to
examine the environmental considerations. .

| (3) Opinion
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The following items should be considered for the environment although they
are not in scope of this study. '

- Smooth traffic flow and/or reduction of environmental pollution such
as noise by improvement of the approach road (widening of road or
recess of building facing the road).

SER No. 211, 59

- Traflic § ]am should be fesolved by i 1mprovmg the mlerscctlons at both L

' ends of the brldge
SER _No. 33, 70

- The existing bndgc should be rceewed and renovated as a !ounst |
'allracnon -

SER No. 85

- * Theelevation of beam sofit Shéuld be farge enough for the future traftic

of larger fishing boats. The pro;ect arca should be renovated as a

tourist attraction.
SER No.7'

if traﬂlc volume increases in the future, lrafﬁc jam, noise problem and air
. pollution may occur- on bridges in the densely: populated areas. Bridge
- improvement is not enough to solve lhese issues; cobstruciion of a bypass
needs to be consndered : : ‘
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CHAPTER 17 PLANNING OF MAINTENANCE AND MANAGEMENT ;

17.1 Basic Policy of Planning

Following points have been taken into account for planning of bridge maintenance
& managemem plan of Sri l,anka aiming up to year 2010.

(1)

)

()

@

(5)

: proposed through the basis of experience of the consultanl

.(6)'

Detailed investigation have been made on RDA of the Sri Lanka govcrnmenl :
in particular, the current resources of the Engineering Services Division and

-~ {he Maintenance Management & Consiniction Division, including engineers,
. technical officers, clerks, equipment and materials for inspection,

maintepance and rehabilitalion' budget and also each provisional oftices.

Investigation hds been made also on RCDC and other orgamzatmns whlch
arc engaged in construction and rehabilitation works, in addition to RDA.

The construction year, present state of soundness of a bridge, future RDA’s

- plan and budget will be studied thoroughly to develop a master plan while
© considering the present state of bridges in Sri Lanka, particularly 100 bridges
- for whlch wsual inspection has been made.

- The plan to be established musl be the one which RDA of Srl Lanka can

execule in the fulure up to year 2010,

Afler the study on the ex;s!mg system the improvement plan has bccn :

Ouce’ this sludy is over, Sri ' Lanka engmeers shali conduct the bndge
maintenance and management using the budget of Sri Lanka. Recognizing:

lhls recommcndauons of this Study must be the one wh:ch would contribute -
- to improve the overall foad Rystem cnablmg the work appropnatc lothe - =~

aclual slate of Sn Lanka.,

o Pnor to establishment of this plan the Study Team has mvesngated lhoroug,hly the
actual condition of RDA’s maintenance and management of bridges, collected
available data and information and conducted interview with wide a number of

= peoplc

17.2 Existing Sy slem of Bndge Mamtenance and Managemem

: 17 2.1 Olgamzalmn ‘of RDA

| Road Dcvelopment Authority (RDA) are adm1mstratmg Natlonal Highways A and
B of 3,726km and 7,405 km and 1,713 bridges on National lhghway A and
2,71 7bridges on that B respectively.

The recent RDA's Overall Organization Chart is shown in Figure 17.1. |
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'Organizaiionai divistons related to maintenance and management of bridges

include Enginecring Scrvices, Maintenance Management & Construction and
Finance.

17.2.2 Organization related to Bridge Mainteaance and Management

The organizations of specific governmental oflices concerning design, conslruclton

mdintenance, rehabilitation and manag,ement for roads and bndges in Sri Lanka is
shown below.

(3) Organization of Engineering Services Division

‘Director, Enginecring Services Division

-{ Road Design | . : D.D. Traftic & Planning

|
| E—

: Bridge {.)_esign-j Traflic Office Plahning.: | ’ Bridge : :
| Office : L o Oflice e o E

. AsseSSs.

Land Acquisition |

: Figure 17.2 Organization of Engineering Services Division

Mainlj: Traftic - and Plannin'g ‘Office ‘is -in charge of bridge inventory -
preparauon and filmg, Org,ani?atlon ofthls oﬂ:ce is shown in Flg,ure 173
(2) Mamlcnance Management & Conslmcl:ou [)msxon (MMC)
" This division carries out maintenance and management and construction of

the project of local :funds' and loans from OECF, ADB and WB, white
Contract Management Division takes the projecis of the foreign grant aid.
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- (3)

The 0rganizaﬁon of the Maintenance Management & Consiritction Division
is shown in Figure 17.4.

| Dircctor of MMC |

[ Deputy Director (2) J

Chiel Engineer = (3)

Engineer (1)
Secretary n
Cletk )

Typist (English)  (2)
Typist {Sinhala) (1)

Figure 17.4  Organization of MMC

Provincia! Offices

Therc are 9 Provmcml Oﬂlces under the Mamlenance Mauagunem &

j ~ Construction Division in each province.. Typical organwallon of Provincial
' Ofﬂce is shown in Flgure 17.5.

' Provingial Oﬂlcc

- Provinciat Director (1}

" Chief Lng,meer - (20r3)

Exeeutive Engineer (2 or 3)
- Project Engincer. . (8)incase of Colombo
. Technical Officer . " (4)

“Clerk and Others . (5)

- Figure' 17.5 ()_rganiiétioni (if Provincial Office

Figure 17.6 shows the organization of each province, region and division.
Regional offices and divisional oftices are small in facilities and staft. When

-need arises on roads and bridges to restore the normat functions, those local
“oftices work jointly with Province oftice or RDA Head oﬂlce Currently no

- “major works for bridge mamtenancc by those offices are found durmb !hls

" study.
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P‘fuvince

Name [ Code _Tﬁc_)_.
[Westem [ WEST 1}~
(G S 71—
.[S?ulthcm : | SOLE-TII | . 3 }V
[ﬁ&ﬁh@ast [}u} 0 F1—

(e )] 5} —

[Noah Western _l“ﬁWP. [ 76 F

fuva

| U\'A'Ii*s‘}%

(Sabaragamuwa ] SAB 1 9]—

¢ Figure II?L‘G

Region ] [Division . _
Name [ Code [No, Name [ Code [ No
~—{Cotombo___ [ CL. [ 1} [CMC ] CM [0
Colombo _CL
. Avissawella AY | 2
- Gamipaha | GH | 2 }‘"*Lm Gampaha GH | 3
- o —1 Negombo NG 4
- E—{Kalutara ] KL T3 }"—v[_-*'p{a!ulara | KL § 5
— Aga1awalla 1 AG | 8]
—~~{Kandy _____ [ RN | 4} %{C_a__n_gx__!_ ______lé_l‘lu__ - g_
R —--—| Kundasale :
. Kadugannawa . KD 9
——{’Mmaze JME 5-}—1——— l!::nlari_xda "FI:’T[F “"*:"?‘
atale
———{ Nuwara Eliya | N\‘?wfwf»'l —l—_ NuwaraEliya | T NW | 12
Norwood " NR i3
-~ {Gatte [GL 17 —{Gate  [TEL
S i_l— Hiniduma e | 1s
——{ Matara [ MR ] 8 Hr—— Matara MR | ag
o — : —=|Deniyaya | DN |} 17 |
~=={ Hambantota " | HM ] g f —] Tangaile ' TA | 18
T L andasoridogans | K5 19
——{Jaliva ___ [ JE l i0 }’Afﬁ :;rlgna_ A,LlJli,k ,-%g !
N — FPallai S (R 7 S 2 I
**{Vavumya ] VV—I !I }“—“]"‘-— Vavuniya 3 - VvV 22
. [ Mannar . |° MA | 23
—--—'—[K?aimiuvu TITMT T iz Mullaitivu oMT |
e Bamczﬂoa T Bi" IIJ_I— {_Balucalo‘l [ BT [ 25]
**ﬁ"{ Ampatai [ AM |14 }——L Qﬂ;ﬂg_@l______ __;‘:l;%_ g‘t}
— AlMmunal L
———{1nnc0malc; [ lR ] 15 }—~-—- Trincomalce TR 28
v*l Kurunggali [ KR 1 16 }——I:— hu;uncgnln. lljfé gg
: --——{ Kuliyapitiys | - K | 31
——{Puttalam [ CH } _I}__}‘"M?l-'-—w Pattalam 1P| 32
e ‘ P ——{Chilhw =~ | +CH | 33 ]
'w—w{]&ﬁuradhapumi AN 18 }—r—— CAnvradhapura | AN | 34
- I—— Medawachchiya | MD 35
‘——] Polonnamiwa_ l oL 119} l::_ i’{o]!;mnanma | }I;IB__ _}%
: -— Habarana .~ | HB, _37 )
‘*““*l[l:mdara\\eh ]_ N, ] 20_]”* S Dnndar1\ag|a__;* BN | 318
’ Badulla, __ : : | _BD.| 39
e . : Mahl.y_}aan.l MU |40
'*'*ibjg_u?_ragaleml‘_MNJ.:%.!J';“[—‘“‘ ?!Enlaragﬂa r}w j;
S : L ABibile__ o ]_Bl | 42|
——{Ratoapwa | ﬁziféé}j%filﬁizlﬁﬁ“" O 10 -
, ——{ Pelmadulla PE 1 44 ]
+——{ Kegalle [ KRG |23 }—-1——1 Kegallc KG | 43
T T |- | Ruwanwella RU | 46 ]

Structure of Administrative Divisions-R.D.A.,
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{4) Regional Oftice

As shown in Figure 17.6 under Provincial Oflices, there are Regional and
Divisional Offices.

As a example Western Province and its Colombo Regional Office are shown
* in Figure 17.7 and Figure 17.8.

Provisional Director (Yestern)

Chiel Engineer (3}  Account “Office Hanager Engineer

/Nl

~ Colonbo Kalutera

T

~ Gaupaha Typist  Clerk (475 Secretary 'ﬁr?lf’tzsf'an ‘
; : Figure”l"f.’} - Organization of Weste_rh'?rovincial Oﬂ‘.c'e' Lo
' Chief . Eﬁginecf (Colombo)

: Lo : . I o, ! .
1 ! . I ) : l : PooL i | . I

- B S EBE : Pro;cct Enbmeera Oﬂlce' Engincer . Head Clerk(1)
- (Colombo)  (Avisawella) ; (8) (1) j

S ot Techmcal Oms:cr e o Clek T (3)

@ N

Cierk oy Typist ()

Flg,ure 17.8  Organization of Colombo Regional Oflice
under Weslern Province

C17.2.3 ‘Status of Bridge Maintenance and l\_’la:na'gém‘ent: R
(1) Engineering Services Division (J1.8.1.)
This division is taking the part of design, planning and management for roads

and bridges together. As to the business of the bridge maintenance and
manageinent the following oflices are concerned with this division.
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@)

Visual inspection-----s----c-mcoeenn- Yngineering Services division with each
Provincial Offices

hiventory & Inspection Form ----- Engineering Services Division, Traffic &
Planning Office
Maintenance &“Matiagcl_ncnt ------ Engincering Services Division with

Maintenance  Management and -
“Construction Division, o

In the stage of actual maintenance works, the following two divisions take

- part in.

" Rehabilitation ----=-----==--===-=---- Maintenance Management and

Construction Diviston with Contraclors

' Cusrent Bridge Maintenance Management System A

The Traffic and. Planmng Oﬂlcc has piayed the’ role of platmmg of Bndg,e

Maintenance & Management while collecting the 1nventory data {0 some:

“extent. The reason why is ihc following .

- The project of WB's bndgc'mamtenancg and management

‘This project with WB fund was performed by the¢ UK consultant,
Rende! Palmer and Tritton between years 1990 to 1991, For this .
_project 2 British engineér's lad been sent to Sri Lanka and worked with
only 1 Sri Lanka engineer. Originally about 4,400 br;d;,es on A and B
National nghways were targeted for the i mvenlory ;

. However too niany mpuis were rcqu:red to the compulcn?cd database, .
- they did for only about 500 bndbcs has been data-based and seized.

. © Another reason of faifing was a personnel arrangcmem of 1:Sri Lankan
' to 2 Britishs. :

© Computer: © 1BM Personal Systenv2, Model 70386'
Printer: EPSON Fx 1050 -

: 2:!)‘_ RDA own work for lnventory

;: Aler the u:ns‘alisfaciory'resﬁllzof WB's prdjc;cl RDA prepared and
collected the bridge mvcmozy of abowt 1, 300 bndges on A naimnal
highways. ‘

"3} RDA then collected the data (dimension with defect) of aboul 2 OOO

bridges on B national hlghways

4)  The 206 bridges inventory was once proposed for master plan Sllbjéct, '
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. however, SW agreed to survey 100 bridges in selected from the above
inventory. ' o '

“(3) Materials and Equipment

At present the following inspection tools are kept by the Bridge Assessment
section under Traftic & Planning oflice.

(i) For Visual Inspection

Plamb Bob C : " .3 Nos.

1
2. Wire Brush with Scraper _ -2 Nos.
3. Hammer Head 2.5 Lbs ' -1 No.
4. Hammer2.5Lbs = -2 Nos,
S. - Anival Smal! L ' -1 No..
6. . Leather Gloves (Pairs) _ -2 WNos. ‘
7 Aluminium Adjustable Ladder 30' - - 0" -1 No.
8. Aluminium Adjustable Ladder 20" - 0" -1 No., -
9. Aluminium Adjustable Ladder 5' x 2' -1 No..
10, ' Sign Boards with Stands -4 Nos.
11 Hand Axé | - “-1 No.
" 12. Masons Trowe! T -2 Nos.
13.  Hammer 14 Lbs Head only o -2 Nos.
14  Hammer Head 2Lbs : -2 Nos.
15, Safety Helmet . <15 Nos.
16. - Club Hanwmer:1 kg o 2 Nos.
. 17°  Wire Brush . ¢ -2 Nos. - '; o
(8. 'Plumb Bob Brass Sets | . -2 Nqs.cSéls'. '
19 Rubber Groves (Pairs) | . -4 Nos.
120 Sprit Level Aluminium (1 Meter) -~ -1 No.
21. ClipBoard - S -4 Nos.
22.  Nylon String No. 3 o ' -1 Roll.
23, Goggles o ' ‘ -14 Nos.
i24. Polipopline Ropclz i Dia . -1 Roll,
25 Life Jacket - .+ - 2 Nos..
© 126, Efastic Tie Wire with Hooked End © -10 Nos.
27 Jackets used for Bridge Inspection -~ 1-10 Nos.
28. Chain Lock | Mcter - -2 Nos..
29, Binoculaler - R -3 Nos. . .
30" Inflammable Boat & Ores -1 No. -
31.  SLR Camera K300 Zoom Lens Slgma 2" Nos. Sets in Box
- Vivita Flash Model 283 '
32. Tripod for Camera -1 No. &
33.  Imposted Nylon Rope 9 mm -1 No. Roll
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(i) ~ For Detaited Inspection

1. Micrometer Caliper Sct (S Picces) -1 No.

2. Micrometer Caliper -1 No.

3. Radius Curve with Parallel Ruler -1 Neo.
4 Clenometer Bar -1 No.

5. Micrometer ; -1 No.

6. Caliper S -2 Nos.

7. Auger ' . ‘ -2 Nos.

8. ' Chisel Varius Size S "~ -8 Nos.

9. ELcmg Handle Knife Bill Book | ; -} No.

10, Hand Knife 1 - -1 No.

1. 8" x 1" Cold Chistles -8 Nos. :

o C ' o (3 Nos. Unserviceable)

12, Micro Cover Meter : . -2 Nos.

13, Uhltrasonic Steel Thickness Meter . -1 No.
- 14.  Crack Measurmg Rulers - = . -4 Nos.

15. Mag,mfymg, Crack Mlcroscope . : -2 Nos. .

16.  Schmidt Hammer S o -2 Nos. . -

17.  Geological Hammer * -4 Nos. :

18.  Cupling Agent - . . *. 5 Nos. Cans

_ B for U]trasomc Steel Tlucl-.neﬁs Meler
17.2.4 Budget |
NOE Lushng, Budget Allocat:on U

Table l7 1 shows the budbet allocatmn ofyears 1990 to ]994

“iable l?l i Budgcl Allocation

(Unii' : Million.R's.)

Investment
Year | -Road | Bridge | Total | Maintenance | Admini. | Grand Total
1990 | 877 1 | 877 177 - | 91 [ 1,185
1991 § 1,210 | 36 | 1,246 | - 201 - | chit ok 1,558
1992 1,050 | 86 |'1236-p 170 - | u7 | 1523 |
1993 | 2345 | 152 | 2,497 81 o 182 | 2360
1994 | 1,520 | (156 | 1,676 | 717 258 0 2,651

{2) Budget for Bridge Maintenance and Management.

Budget and expenditures on bridges are shown in Table 17.1. In RDA, the
major rehabjlitation and replacement are recorded separately, but routine
maintenance is shown together.
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17.3 Basic Plan of Proposed Bridge Maintenaice and Management -

New organization responsible for- maintenance and management of bridges shall .
be established scparately from those for roads under the same Engincering
Services Division, since so far no aclive operation has not been made for bndbes
under current organization.
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17.3.1 System of Proposed Bridge Maintenance and Management Activities
It is recommended to organize inewly a Maintenance Center in the Engineering
Services Division and a Maintenance Center at cach Provincial Office.

1) Duties and Responsibilities

o [ Wainlonance Conter | - Planning of Maintenance & Management Plan
- X -1 - Maragement & Coordination of the above .
- al Head office  * Keeping of ‘Standard, Specifications & Design -
. RDA . Bocuments . '

- Preparation of Bridge Invenfory
- Prelininary lnspection
- Detailed Defecl Survey
- Collecting & keeping of Bridge Ineatry &
" 1nspection Form
" - Planning & Supervision of Rehabilitation ¥orks

Y
Maintenance Section

- Preparation of lnventory & Inspection Fora
Cwith MC , ) g
- Periodical Maintenance & Minor Repairs

< Preparation of Rehabilitation Records

for each
provincial ‘of fic
N Systems and Work Items of Maintenance & Management
~  Inspection

‘¥aintenance & Managemeni--1— Mainitenance

ﬁA*Hehabiliiation o

n Inspection: . _ ‘Numbers

- {a) :Pr:clim'inar'y Inspection ('\r’isu:al'hispei:licm)E :4,430:B|'idg’es o

- with preparation of Bridge Inventory and
Inspection Form (w/Photos)
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(b) Detailed Inspection As required
More careful inspection of specific ‘
members of bridges

(¢c) Detailed Survey (same as done in Oct. & Nov.} - approx.
: 440 Bridges

[nspection Flow is shown on Figure '17.9.

-2} Maintenance
. Periodical or daily maintenance work including minor repair.

»  Cleaning----------+ Road surface, Drainage, Pier and Abutmcnt
Cleaning
: ~ top around bearings grasses on Main g,trders
grasseés in water course ele.

+. Pavement--:------- Potho[es patchmg, pavement replacement f

“+ Minor repair ------ o Replacemen! of damaged railing, expansion
: ‘ ‘ joints Patch paint or re-painting

©3) Réhabi!itatibrﬁ (to be executed as éonlrac_;l base)

Major repair (Remédﬂ | |

Strengthening " )

Puncuonal unprovement —ee- Wndenmg camageway, SIdewaik addmg

Rchab;htatlon Flowils shown on Figure 17. l_O.-
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[ Periodical Inspection’ ] I lnspccuon in Unusua! Casg]
- - _

_Rom

YES (2~ 4)

Possibility of
Hampering Safcty.
Traffic?

YES (4}

NO(2~3)

- Detailed
- Investigation
Necessary?

Q)

YES (3)

~
-

. ‘ . J " ,’{- g g . s
e NO° <-7 " Rchabilitation  ~~
: ., Necessary? L
‘.\\\‘ B l’.o’ 0
- .
~ -

_ . }; vEs @)
' Selection of the
,EQ__(i) | :LRLhabllllaiIOH rsiclllpd

IF 0!10\\. -up
lnvesuganon
Necessiry?

. ' Y!ES:{Z} : '_L.:"-_Iﬂh[]__._-—f_;”.
[l T 1 - : : Q_] L

- Follow-up
Invesligation

{@ . . @ [“Oj <> :Judgmcmbascd on inspection rttsﬁ_lls .
' . @] Rccords |

L : : .
2 Rcfcr to the ilem dcscnbmg the judgmenl criteria
on damagc dcgrcc ‘

. IIxecuted without complying with (his proccdurc
" after separate discussion

Figure 17.9 Inspection Flow -
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Rehabmtat:on Method

0n the basis of the preliminary inspection on- IOO bridges, the following
rchabilitation types can be shawn.
approach in planning, budg,et process, cost and design, bidding, ctc. should be

For each rehabilitation type, a standardized

prepared.
| Table 17.2Rehabilitation Mcthod |
Rehabilitation Plan Member Rehabilitation Method
Repair Concrete '} Coaling
' - ' [njection of resin
‘ Patching
Steel Repainting
Addition of cover plate
Weep hole in lower chord member
Expansion joini Repiaceme:ﬁ of members.
Substructure - | River bed protection
‘ Filling of void in stone pier and abulment
o - Rev‘et:m'em Slope protection
Strcxigthclﬁg Corcrete Pressurc bonding of steel piates
‘ Additional stressing ‘
Prepacked conerete lining wnh addmonal :
; reinforcing bar :
Stecl Concrete lining of steel girders
1 Addition of longitudinal girders
Slabs Replacement to concrete slabs o
Bcarin;, Replacement to rubber beanng -
[wpansxonjoml Replacement ofjomt '
Dramagc Larger drain pipe size
Substruclure Concrete lmmg
' Increase in the number of piles and plle cap
N New construction of abutment parapet
Functional improvement .| Superstructure - \'\f‘m‘emn,gr of sidewalk

Reference

& Substructure: s |
' i| Addition of sidewalk

Guniting _
Waterproofing of concrete slabs
Guniting with additional reinforcing bars

17 -
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17.3.2 Organization and Materials and ”Equipnicnt for Proposed Bridge
Maintenance and Managentent

As mentioned above the Study Team recomniended the new organization for the bridge
maintenance and rehabilitation. - The detailed numbers for personnel and plants,
equipment and tools are shown below. _
' _ Maintenance Center  Maintenance Section
o at Head Office at 9 Provinciat Oftices
|Pcrsonnﬂ] ' : : ‘
Chicf Engineer:
Engineer
Technical Officer
Draftsman
- Clerk
Operator
Record Kceper _ - _
Total _ o 10 .18

- i 0D R

Plant, l“qu:pment & Tool |-

- Bridge Inspection Vehicle

" Ultrasonic Steel Thickness Meter -
Ultrasonic Hardness Meter '
Schmidt Hammer -
Sedan '
Van

~Total

1

;,[Oﬂ‘icoSpacewfnmniﬂgcost1I - 10 x°10 m . ‘

Total B "'_lﬁlel{)m__. 0
|Matena_lj
Fpoxy resin, coal tar epoxy or coal tar paint -

17, 4 Cost Fstnmate

: For the proposed maintenance and mauagemem systcm and proposed targel thc
following cost cstimate has been made. :

P (l) - Visual Inspection, Bridge‘lm'entory and InSpéc!ion Forms:

New established the Maintenance Center at RDA Head 0ﬂ|cc is proposcd to
be responsible for this task.
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. Table 17.3 _ Cost of Bridge Inspection and Javentory
“"(per year) (Unit: Mil. Rs)

N N Maintcpahge_ _C(_:n;éf _Mainten"anpe Section | Total
Personnel - SRR X i FE 40 ‘ 6.0
Plant, Equip., Tool |- 3.6 10 4.6
Offlce ctc. | 12 . 0.6 1.8
Contingency _ 04 : 0.6 1.0

Total | . 72 f 6.2 134,

- Notes 1. Depreciation of planl equipment and tool are estimated for lhe

@

duration of 15 years. ‘
2. Repair fee is estimated by 20 %.

Routine Bridge Maintenance i'm_:luding minor repair

Since the accounting method of routine maintenance is not shown separately

for bridges and roads, it is hard to determine the routine bndge maintenance -

cost. However the following cost for roulme bndge mamtenance mcludmg

- mmor repair shall be suggesled

Rs 1.5 milllonjyear

(3) Total cost of mspectton and mamtenance

Therefore Rs.14.9 mﬂhon (“13 4+1. $) shall be requ:red As dlscussed in
Chapter 19, the cost: would be about Rs.' $3 million for the case in 19%. =
The above cost seems manageable wnhm the 1995 esumale :

5 Manual for Bridge Inspéction, Maintenance and Rehabilitation

A guidetine has been prepared by the b.l[‘CA'.Stu‘dy Tcém, so that RDA will be able
. to establish the manua_! of Bridge Inspection and Maintenance fqr their own use.
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