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" CHAPTER 1 PREFACE '

General

Democratic Socialist Republic of Sri Lanka (hereinafter referred to as “Sri Lanka ™)
isa pmch shaped lshnd country of a total land area of 66,400 km? and consists of
“ning provl nees. S

' 'Undcr thc British rule from 1796 to 1947 Sri Lanka established the plantation-

;bascd cconomy by exporting tradmonai products (tea, coconuts and rubber) to
Turopean countrics and Near and Middfe Fast countries. In the course of
establishment of the cconomy the inland traffic network: was developed with

growing material transport volume between the inland and coastal areas,

As of 1991 the total road lenglh reached 97,375 km. with 5,262 brldgcs “and (hc‘

'~ road density (1.48 kavkin?) is equivalent o that of advanced countries. The ratio

accounted for by the road fraffic in the fand traffic is 90% for goods and 82% for

L passengers. The I'O’fid neiwo'rk pia}'s an ex'trcmely important rale in Sri Lanka.

‘The road sect:on of the road network has been improved all over the counlry
utilizing dmmsl:c resources and ‘assistance’ from- other. countrics. - Concerning
bridges, however, actual rehabilitation was made only - for 20% or less of facilities
requiring urgent rehabilitation, with remaining facilitics left unattended because of

' budgetary  and technical constraints. . These unattended bridges bccOme_

bottlenecks for the safely and smooth flow of the road traffic, and their
'rchabxlmimn is now the ur;_,cnt tmks for Sn Lanka,

1.2 Bﬂckground and Purposés of the Guidelinc’ :

1.2.1 Background

Under such circumstances the Goverriment of Sri Lanka in January 1990 requested
Japan to conduct the Study for thc Br:dgc Rehabilitation Project in Sri Lanka.

ICA orgmn?cd in May, 1995 the Sludy Team and diSp‘llCh(‘d the Study Team to
Srl Laitka to conduct the Study The Study Team worked in close cooperation

with the RDA cmmterparl team in accordanccwnh the agrccdScopc of Works

The objectives of the Study are as fpllows; _: :

(1) To formulate a bridge rehabilitation master plan with the completion date .

scheduled for 20190, which covers all bridges of the national highways A and -
' brldgcs of the national highways B whosc relnbzhtahon is deemed lo be
urgently required in Sri Lanka :



(2) - Fo formulate a guideline which Sri Lanka can utilize to establish her own
bridge maintenance and rehabilitation manual

This bridge inspection, maintenance and rehabilitation gaideline has been prepared
-to achievethe object (2) described above, -

1.2.2 Purpose of Guideline

* To maintain bridges in the sound state carly detection and rehabilitation bf bridges
are essential.  Overlooking any abnormality or damage in the early stage will

allow such damage to grow further to result in accident. Periodical maintenance
will minimize the overlooking and contribute 1o extension of the durable life of
bridgesand to early detection of damage through inspection. |

It is necessary (o inspect the bridge’s present conditions correctly according to the
established ins;)éclion“protedurc and to prepare and assess the inspection resuli
onthe basis of thoronigh recognition of the characteristics and deformation of the
structure. Then the rchabilitation is cxecuted according to the schedule and
method established; on the basis of the assessment resull.  The -bridge
‘maintenance and management must be excented periodically ‘according to the -
- maittenance procedure. ’ o ' ' '

~Inorder to put into effect the bridge rehabilitation master plan for principal roads
for the tacget year 2010, Sri Lanka should establish the bridge maintenance and
rehabilitation manual.  The purpose of this guideline is therefore to summarize, in’
such a manner as to help Sri Lanka exceute the plan, through a series of bridge
maintenance and rehabilitation ‘works, mamely - the inspection, assessment and
maintenanceand the rehabilitation, S o '

The bridge maintenance and rehabilitation consists of inspection, maintenance and
rehabilitation as shown in Figure 1.1, _ ' ' '



(Components) o (Aptiviiiés)'

- ————- Periodical inspection

' “"{ lnsE ection l-f—-_--—*'ﬂﬁ*-“--m_--.—-—: Inspection in unusual case
——-~—-—— Detailed investigation

e Simplecleaning

g ———~— Small-scale replacement

-—| Maintenance f——- _
s Small-scalé recovery

-wtezeem Partial repair.
[Bridge : ‘ .
|Maintenance | o B e Partial repainting
- |Management S ' : : '

- Superstricture
T e - chaii' e -1 - Substructure

_~ Revetment

— =] Rehabilitation |- -
' 1 - Superstruciure

L Strengthening. }— Substructure

L. Revetment

- ——— Functional ---- Widening
Emprovement

= SidC\Vaik adding

Figure 1.1 Definition and thctiohs_ of Maintenance Management:
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1.3 ;. Composition of Guideline

The Inspection, Maintenance and Rehabilitation Guideline consists of following
chapteys: :

Chapter 1 Preface

Chapler 2 Preparation and Filing of Documents and Inventory

- This chapter describes coflection, filing, "midfs_tora_gc of design documents and

* related data which are the bases for maintenance and management of bridges. The
Sri Lanka RDA has alrcady been using the bridge inventory and inspection forms,
But this chapter deals with the bridge inventory and inspection form which have

‘been newly established in this Study for use in the future bridge maintenance and
managemeiit ' : :

“Chapter 3 Bridgclnspecti_()ﬁiProbedure
‘This chapter describes firstly the purposc of bridge inspection, scope and
Trequency of inspect ion and inspcptie_l_l items.  Secondly this chapter deals with
~ the materials, equipment and tosls used for inspection, including the bridge
~ inspection vehick, scafYolding, ete. : '
Chapter 4 - Bridge Assessment Procedure
~ This chapter describes the method to assess the damage to the bridges on the basis
of the. inspection results. This 'descriplion inclhudés the 'dwnagc-‘asseswncn_t
: Cri_teriaandassessm_t_:nt_ method. R : o

Chapter 5 Bridngain_icnance Procedure

This chapter deseribes the method of maintenance carricd out periodically for
“meinbers of a bridge.

Chapler 6 Bridge Rehabilitation Procedure

‘This chapter describes the purpose of repair, strengthéning and rehabilitation of
bridges, critetia for selection of the repair, strengthening and rehabilitation methods
“and applicable methods. ' R ' '
‘Chapter 7- Maintenance Manageiment System

This chapter describes the Bridge Maintenance M anageiment system. - The.
description covers organization, work flow and material and cquipment.

-4



2.1

CHAPTER 2 PREPARATION AND FILING OF DOCUMENTS A‘\!l)
INVENTORY

Standards and Specifications

The ﬁrsl thing to do in maintenance and rehabilitation of brldges is to collccl file
and store lhe demgn standards and specnﬁcahons ;

Appliéablc doc’umcuts include; :
(l)Stfmdards manuals, etc | :
- -Standard ?pecnhcallons for Construction and Mmmenancc, of Roads ‘md :

Bndgcs RDA

(2) Road Maintenance Manual, 1989 RDA (altached as an app endikj

e Related BS and AASHTO standards

2.2

) Bndgedesngn condlllons and matenalstrenglh slandards
(for each published year)

' {5) Manuais gu1delme standards asd codes rclatcd to br:dgcdcsngn

(6) Standards for the road gwmetnc dcsug,n and dala concerning the road and
acccqqor) works :

Dejsign Doéumcn(s:and Construction and Material Records

)] D_csigndocuménts‘

As a result of preliminary investigation the number of bridges for which the
design documents were available was as small as 15 bridges (7%) for the total
number of 206 bridges. It is essential that the design docunents are filed from
now on for bridgemaintenance and managementworks.

© The design documents provide data for confirmation of the shape, construction

o and stress condition of a bridge mncemed ‘Thesc documents can also provide

- data for identification of the cause of damage bccause they indicate the steel
: eumngunem or member shapc which are clues 1o find out lhc cause and they.
: oﬂcr the basic data for the loacl test, * :

* Dita to be included in designdocuments are as follows:
- (i) Design drawings |

(ii) De'si gn calculationsheels

2-)



(iii} Geological survey report {data which become necéssary . when the cause of -
- damageis considered to be deformation of substructure or foundation)

| {2) Construction tecord

The construction record provides data for the construction condition of bridpes,

Particularly in the case of a concrefe bridge, faulty construction often leads to

bridge damage.  In this context understanding“of the construction condition
~ {method, elc.) has significant meaning, - -

" Data to be inchided in the construction record are as follows: -

3 a) Concrele bridges

- 1. Conerete placement condition and quality control record

- 2. Curing method T o '
3. Age of conerete when ferms are removed
4. Type of falsework, form and spacer .

5. Girder erection method

b} Steel bridges .
1. Wcldingmelhod (plant, sitc)

- -2. Girder ercction method

3 Paintingrecord(includingrepainling)
4. Slab constniction method

(3) Material records -
The material record provides’ data - for materials : of “a* damaged bridge.

- Pagticularly in the case of concrete bridges the material is ofien the cause of

 damage,such as salt damageand alkali-aggregatareaction. : - '

Data to be inchided in the materials record is shown below.  1f the bridge is old
and ne record is_left, it is necessary {o invesligate the ‘actual member and
estimate the data. ' k

a) Concréte bridges ‘ _

- 1. Mixing pAro"polri‘ion énd strength of concrele
2. Type and place of production of aggregates . -

- 3. Type and manufacturer of cement :
4. Type of admixtures

3. Type and manufacturer of steel
6. Various tes( results

2-2



2.3

2.4

b) Steel bridges

1. Welding materials _
2. Painting materials (including repainting)
3. Various test resulis

Bridgc Inventory and I nspectian Form

Up to 1995 Sti Lanka RDA has used tts own bndgc inventory and inspection
forms.  After dtscussmns with RDA concerning the forms which can be used for
“a long time in the future, the bridge inventory, bridge inspection form (concretc),

bridge inspection form 2, photographs, and preliminary envirommentat examination
form (Sheets 1, 2, and 3) as descnbed iin pages 2-5to 2-11 were recomnicrnded by.

this Sludy

lliiq recommended 1o asSign the Enginecring Services Division of RDA to take
chargu and 1o ‘sclect persons in chargc so that thcy w:ll be resp01151b!c for

- prcparahon and fi lmg of docmnenis

Forms consist of _thc followings:

{1} Bridge inventory

(2) Inspection form

(3) Natural® condlt;ons data (meieorolog:cal hy drological, topographlc and
geological) of bridges '

(4) Data related to environment of bridges
Other Inforaation -
{1} Repair histdry and past inspection results

The repair history and past inspection results are important data not only for
understanding of the history of repair and investigation, but also for
identification of the cause of damage, because another *defect may have
';ﬂppcarcd before occurrence of the damage. = The repair itself may be
jrcsponsublc for the dmnage Data can be also b\,_ used to confirm the effect of |
repan' : :

: (2) Referén@:e literature

Damages to bridges are similar to those of the past in many cases.. Collection
and filing of literature containing damage and uwcsligalmn cases will prove
helplul for detailed nweshgatlon : - '

2-3



{3) Local conditions

‘Conceming environmental conditions, including the air temperature, wind,
COrrosive environment,  salt spray and local conditions (ambicent state and
subsurface conditions) and any useful data must be collected and filed.
- {4) Traffic data -

Data concerning the traffic volume on bridges concerned and trafiic data
including ratio of heavy vehicles must be collected from the traffic count files,
Data on traffic will become important when dealing with damage caused by
increased load and volume. ‘

25 Rencwal bl_'.l)esigs:l Documents

Inthe case of revision or modification of above documents the location and date of
-such modification must be identificd clearly. - One copy of each old document
‘must be filed instead of being thrown: away, beeause they are necessary ' for
nmintenance and rehabilitation in the future. - o

2-4



-T..V%uk ..vvCQs

v By

. Q.w,_....\w..vbo..m.l, m.ﬂw .u..@‘so,uw ﬂcmt&dt
T BACS gprm TS Yorrq gy peag g

WU

P34 LD UBHAMS3S 40 dLjJEa 0F pAso> 3] o1 SBY 9fpuq My
i v.u_:_.&u.. 1 asdas wadin ouu uwaEnv (VTSNS SE Mg L

B 151 ..co? :&E ._oéu__.s SIQEISS O1 310 PRwed 3q

“powodul aq 03 savy 1yTunw ﬁ

Lty Kyl punaLng |

10U JO IO poLUTY |

01 5pasu dauns p3yIap ¥ pu SBewep WSINES S ALy
ks o o L e .woc\n Natl ] Uu.ﬂkhﬁ\ﬁu\ 1 pannbai s1 Canins SR-WO[I0) § pUR PRIINIP LI S ua.::aﬂ =
[T - e o .3_32 wonddsm uﬁ_uo 1SRG 2L VO PRSP sAowip [N
- RO ey
G & T Sahey geang
<7 I wmsgagl "~ Awssanoy atpug] @ ! 2manisisdng
1 { =0 =0 — I SO
; _ L - | ]
— ] Cﬁuo_.ﬁi . M Fa { wWnngT W
—— m . el 53: ¢ s PISUTY -— L CEAEEL]
— [ TEA JEg |- = . i sawnEg = Taury ) ‘
T : e I BT — @ - — e el vantArd
= _ . EoEﬁji.: R — |M| DUy ! .E.;E?SA_.“ _ g -t gt A e.\.m...n\ e ,n .
JALS T A+ ... DORDRIST O AR . TUTARU] [RISIA (0 ey ) :
ARl S, et et wemrm T R
Fastosvpy e = e -] \\ U
ugs %9& _ T ﬁ
LY v v S . I e ———
Citers ...l.\.a\.uq i 1 N\v\1lrln\ll.\|~.||~_ : - h.w—\w.x b4 t v, ! ™ N, o
- . — — . _ .W- R \ L ._m. v -
AT - Jd . - PV | , R .
Y 4 T Ny = .
i wa : r - /ll
) ) Qb7 o
W e S50 - v e wigi -
- 2209..533, . MUY
T _ﬂ _ Heday
SALINLE SN ﬁi. wfsuﬂ ‘ ‘mE.,.nx_, o.acc_w.ﬁ\w! “Buuneq wor Euiz??.w. Tumwne s * Enu,.m_ O QIS YL . .Eu.r..u..fa.a._ JO paanay joulg
{ . . %o Si&s apdl. |
! . M3 by Saaqicy| (A Az AL 10 oney) {amas) DB DTDLY,
Ty w WN w -1 PO AN wm....au Ay ] ST DALY
) . Lo —_ 2 G .
ey ey preog] w01 Wilagy A JO QDA @ w .f.a.i_ac_ﬂ._.amT: ABWISEILC) W QIgea (Heaaay adpug] Joyip ML
- . s . 59 _
Rap MINS WL INEITAD W WP proy JO uspUD g o mig|u 4! afpugy 1o dvey
-3 #ap 1y Y5 a_ afpuy Jo moxs gy SVSIONG Ty
u putoumis viisaq] 2 ..._u...\vn e SSeAl] — u__ar..:cu...aav.
3 %34 ﬁmm_ o pooy| . Fopro-Taisac- dm\ e - SRRy aipug jo mlly
AT waNe D 5 oA oS &.mi . n_ﬂ. YTn . o , e .
R R - A 4 £q pravdang wHICImas g JO el anpmaungy @ AN wonewuomur udieag
. F7ACOy 7o ShR/ AT vy o ﬁ TGl T ORE
) AL TINVNILNIVA [sutlogiyien) CIVOU YO HIANY AQ INVN ONISSOH D] GVEH A0 SSVID] ASCIEL A0 IAVM
T — T Tl 58 onals - AI0lUIAU] STpUL

2-5



T 5 e wd T O AT Onng
. uotieaats

AN
R

Ay

! — VRO GION] U4 -sg - QTR T,
K : i o
m ShE4 ¢ FO - 4T fuonaadsug o )] w2 1b = JOOYY = SR o] 18q1¥4 YTINYM Y GO 10 TAVR]

sydesfoloyg

2-6




R 5.5!75.:.:5 pasaoap oTmuvp sofew, 341 U0 100 PoLuUws a0 {eys 00030 gL ! o_oA

MIA 1 L) s B voRRAdq 0_ {208100pur1 )qers 220CT Doty 5 0) 11 HPMoN GO UOHDUISA 20 31110)L @) PaseD 2 0} S8y JBpuq i o paambaz 81 Jimias wadin pum ..:_nﬁnv [RURISENE S 20D 0
i £2 - Bl paet: B! - e B ol uosurdng ¢ RCTPLRLAE VuEua Ko 45.5 .:a& I GIgMSS 0 0 P 33 8 spoou 43NS pR(map w pim oBmwsp wedgude st ALy | P
i TEprvwvp t ¢ 3N I advnei Fhapins pooy ¢  panba 51 ASAINS dneana(j0] ¥ DUV paidapunsq 5oy 33w g z
I [ZpavuTp umA gLL  WowInqy [ (| FutaRig Aemg 9 18011 | T pnsas uonamdsTr Ayl O SISTQ YL 6O POLIMSD u.:Ean oN "t
I O7[sdawsp uey {11 WSINQY O] WENq UIFN € .%cm% IWEN) PR X3 )
a9 sYdesBaoys jo suoualnog L0 o
P [erE wapdromidy|
._.cg..laI.U g YV c.CC.\». Avrg. - YILAY m:t.” ...,.. a7 ﬁ_ﬁ oEEM 3
¢ ....\ v .__:_rxw so.b u. .xc\_ wc.o‘ﬁ ‘E‘m...‘.o wt.;\&ih.nu - - TPV woLo | F U e mat | S pasiny
\_s ‘ S0 . T mc.:__.— .40._:_ T B
.m P ‘ pr a yueq spis P NOTQUMIY| MW
e T e e PR .l i ‘ : SOICLINS JO IHAA JUSLIDIONLIS JO UOISGLIOD PUR MNMOUXT “Jutfevy "aurpioa ) “Jueoy tpovs L
Wl e S m ; | gy : I.I..m L ! hco:..a?i bw o o W.\é.i_ T sdaL Trew iy
S .... _ ’ L! N JT : IO TULAGOS " DEID SunMo ey ! .Euwra..zv.f.
Y AR 3 D wmwen] _ ( FoYs) W vo pE WL wuspunoy|
ucoﬂ ....«.U rwsq pooa g .m__,,.. q ﬁ »L.ﬂé Ame FEiany. s — ,cm__o G....:.t:&c‘::_s. ._F,x._...:&”._...: o _.&mwtnuuﬁﬁaazw ‘Bunpeds “ducyon .w‘..un“.mwhoxﬁn H.H.ﬁ L o M..
. mr emmle “ . o . JUMBHBOY “Bunea} .co.s._?»oUH NQQ\...M. \... ALY N g g
.”!:_w. VA s g . e e 50 ?o....ti 10 UM S [UAGITRI U2 0 UOISOLIOR P9 SUNSOONT BUI|TIY "SIt ) -OU TN MOXOH] AUt N
. m,mmw}‘“ .ﬁ.ﬁ?& popr way : T I e e e e THELS pe oA T adal gl ®
AN KB (SA2005 [0 JTIMIUSUINOUIN [0 LOISOWO0 D MASOANT TR "au w3 CTuirm a0 A0t | Lipsiy
L A b..ﬁ%lhl@n\.\dl - < = FUPLS, WG _..“55 T e R S v Eh._sé .
Yy ..:..:.r. i ra A ﬂ . ; SIGI0 (SADMAINS JO JTIW WHUIONNN O UOISOAIOD DU 2nsiN T “urads "SuwNnns D Tueas KOYeiq AP | 'Y aqif 23 !
o - : U Gl _,. T R T | AOLS T PARNG T adyg, wounngy; |
Cepron poriies t(\ e YO 4 - GO G WL Goy0sg Woldeg a3e e EE?.E:E&@&QU )
- T o * uontpeos afeuwes]] o
S -1 BTN U SJUIILY Y P DINJINM ToRLILGY 104 IMNY ‘UINOIQ “Pond) PATL L {I[QNW o) m
. : e BINEI O UOANN] ‘B | UOUPU0D] B Suurag w
- SOYI0 “Ju) 'UOLDUICIN PONTD]D PUROS |BLLIOUGY “HODD IMSIN] _mHnE.:: :
II . :E:vcouu © o euALl w0y uorsuming
Boalipua, BRI
. S . - [maniq [waney
SIMLD 110 1Y ‘DOABULIOIIP SASIIINT ‘FJuirang - wosoL0y sny “poosy] - “Hronig Lewyg .WS
cc_u_vcoo._. . . Ty - wrSwglmey m.
___ SO 10 1A VONILLIOID INSEINT "SWIIAL] UOISOMOD TISNY PO JIARIIT IR W
] (emeiyy Teryeapat T woto ) Towy AT NI T adal]  wmaquima] F
oAt _ o , T .
T Sleepauuag g Csimi pasoda senoy w_...ls_.ww T uonsonp L . ouasap | poary
AN uanIpue , A, 4ris §aaq]
o T SOOTLINS J0 103, IEUANI0NIN J& UeIsau00 put aunsodxTiu co SR i ueog S poon
& co‘,_:u_..__o.u_ L IR : Auwroy] M
. . SO0V JO diiyy USmAUIAL O IOSOLIDD U Mnsodxy -Juy[eds “BuriansD) Tueag "poony BL
mcmw.w..\d. pyp o .J_.in.\_ o N \\\H.\.:....th ¢ . - ; | Vi M..I{...)o\ oM Wt e:uﬁ 2
NJ iy o LYK DI04 10 "AOND Bumny TULBA POOD * 4
FEnua w0 &Q.muw ) PRI g vy Oy aial Jusay, ]
T o JOTMW Uo SIUMILGS P gatayy| Fuliey . sduwe(] JO Worpuod wouodud
FoeC Dy ¥ s Sher se - aw | Lo/ VAT wa T 7T v | Helige eriPNoTe
At uuz<2uré<L NOLLIRSNI 4O IV QHLTIINOD VO B0 YA 10 TRV ONISSOUD UVOU 40 S5V IOARE 40 TAVN

m;.ﬂ...n\mv J £8 oxums (3Spug +ans) uuod uonsadsu] IBpLig

o)

2-7



P REOO W \waxv&»k L= IT- Auep I .r:@.
2 h“nu:\.ww m&w”EuJU «._ .,.;%S__..? .Nvd% lelwu_.._tw Iy

mﬂan_ . DIVSANT
R LY . r

3

.lu u,(vﬁ ’ NJ. ] weroud \muuwm o .y

Ao

— - O8] LA Oty
- TONG INOILIONOD] S 2¥x) 29t Nmd @ [NOLVIOT,
. 29 oyl \:D._ t\c/ 2> \Sa.! B
- AT .\x, A TN

S ; — Sy : R

—— F I s Y/ . . G - &g U andy
| . : R Sleg el wdvAn INOLLIGNOD! ROV A4 =1y [NOLLV XY
L S6S1 SO T vt Jomegl WA Ty = 19OVY - O on NN I AYS . VITIINYMYIN G00mig 20 YV

¢ uuog Uonoadsu] 35pug.

2-8



™,

N

W NP it T

B S

N\.i.v_..Q.“‘ ——_

LA

{

ANt oy
BTEIIAT) SHOINIA JO SOqUinp=—

(podaurop |

195 op LA | -

“UoneArH
Ju s ‘angua ey (Ave e

RHNINVNL 10 PAVN M

oo NOLLVNIRVNLLA0 SLIVQ -

HOCGIEH HILL RICND DNISSOND

VO &3 NSVID

T OF SANY [P Buis) £30 Suipunalng Umouuy O
T BORIEAR YN Ph Ut MR JunyRd P secway WIS XU O O
. . oew | | T UDIRONUUN U . < (Wi vo s
At e o) ey P UL RAINT pUARD PHY SWISU D) | years vt volimod sogy meopD sy [ winyny
o - ) AT ILRRY | NI0NE TUNINY pUY sutews uo 28PN jo ! e un
[ PR puT SuUD) U e BOLRGURI- SOHMISUADAIDINTITINY 2 JU - TR pud ST 16 YonRaER- oy
VIS LS — .
Wl AL p SR
: - Do
c s, e el gyt 2
. . LE-R U Hul T o
- \\\\\ cede L SWMND WIS 1-6LL 2N
\ \@M PHINT DU aae] _.Rr nwas \ﬂ) . g
Tt (uanmsudduas "ajdesd pajiissaa iy UG UDITE U1 NIRpON] S Jo e
. 30 ssdrunit *sxafond 39 speiap mp Lgunwwndy | pun vomsod o moys ) sy o)
yamne peajd) shroiu oul 3a0) O ST U ONEI0NS J0 W) e T (ot
, ) wyafond snotaaud : wruodu Joy} satsig shidu
w1 penENLS Jo FueSN Truoidan- M WN 3 EIRBAN CKIGHE S0 DN
- APty 1y
DAL KHNS L (g o sy
Q...m, WY WY garony tseapel) o o
a1 yaein wvall) ajmeay () . HURNGUET L[
(Rl uan s Mgdadodon SLHINQLINTD DAL
ape - wifeg “Fes) soney urtahor (v ypvaschiy e Tusaly
TSI JO IR BTN LNK (= Lo WOOHTS S Ju sonenopits |- afinaa Jeau) vRamMp o BoNenuiNge =13
Bl T IV TEA T A VN TERVRTEEE sqay] oy w0 Huuoju) _ Do WAL [Enus, ] BOUIPLALY 1UANL ! [PE
I ~ = SBhHE £ SA.O T :«w\mm. 0 DOITT FTTENONG W

OGN O HAYN

m

(T 399%[§) WI0,] UOHTUTWENS] [CIUDTUUOIAUT ATCUIRIIAI]

58N YER

2.9



i
uﬁ.._.....:.. WA \ﬂ. - i
(e et saeanl) ddeneasd oy Lo '
CH T MO, o[ s o T M| -
Lawtvn O :
STSER Sl 91 LaYrT o
RUEYN
| ENEAL ..:‘V_N,? (fium BOIBAINUODAIMITQRER ) ;m% m
(R ydeae ISEapd) ayrieay O ANl pun A)0% Angnd- ORI O !
LG T AL H T E TRt oiaund M- | .
. " KN o - ' _
Apapn O
sowey psew w Ljoyry 0 . (G|
FIGUIAR YON A .bi_@s Gaho! QQQ\A ~Iun
{eiem usene smapd) oy (3I0M USEEMINNATONTIIE) d agen)
Y MON[OA 1N | ItAy PAjNEHNS®) S3ULEABI Da)gtr]e -] .\.Un\u\w T TN VR TU T ung
J_Jew‘u.ﬁ..u Corraan an. e ]
wlg?a wgirdav -
Vﬁ?.j a0 (A Ty (AU i)
_..:Ei .a._._u....w I TA JO0 JAGUIRN= 0JJD SN A umouury (3
sea JumpUnaLing Y1 sasmd, dussy (3 18153 10U (1 4
AN W, LAl BOAIOSHUOD {1 WOUE V0. (itaE U TR
(Uew yonw sseoqd) mquitnay (| ArotmeTey i s 103G T | pua vonisod s seeagd) vy |
. =, 5 SnoTdaipaeid 2uoos o e snord EEI S
_ %um._“e_aai_a U JU q::. HREEIG- uonan / 9} 1GEYR OSpLU Jo ey T AONTLININE JO Ul ~pury
B ! P
o5 ’
'u\”\m/ STInAN Yaens osead}
QuadO[Ias U] PIILNY TN JayRs hve .:..u_ L IL U LI é@ 2 *aun gu._‘D\vy
:?ﬂﬁ) ﬁvh_s.... yanne 3...25 [*unsnpur _..L:__:u.._mp _.3;_51_9...0
w03 s KNS Jovean 31 tarwem J3AU U WA D WV W Oy
e (snaffif qu) s, . _n,_ o AR Suald i O
’ : (stiemsp yarse wed) sonehaey g {specy yreouddupsipisg o) wadepm
opch L PN 2 Spue] o) s Jo Wi \
WAL {spaun jo vl vy SN :
e Do e, | Fena T2 epeap i skl Iuiw pwurg e, UMIUNULLD, | uoliuad
- o ol 0 R T S U e
Tongy . {ysy Jo saaady gdu (uumanimuon | {spmap gene mweapd) w3 pu
L Ky Bo rmap g seatd) Qause O g adpLg o1 s} woduey | - (ady aua Jopuny ¥y
e .sa-?ﬁ,ssiira Lposuagis (07t Janun Suissld Joau Ju)) ONA=IIALY= J2AN NI a1 1035 . Qurisin: sbwn su) gl onep e FRITITY m
SNy M PRz g o1 UoIugug 2cthu) [USIMBGIALY (eplitan,] w UIHERRUO TUDND),] ‘ way

ot

CHANTIAVISE I SN

A0 M _& iuw&m

DU HELL HIINA DNISSOUD

rOCyY, |
NN IO HNYN

UVOH A0 NSVID

[ 1]

(Z 1®US) TWI0 g

UORTUHLTN [LIUDWUOIIAUF AJTUNUTRALY

52N 335

210



{wadrs sycvadorond o.vonma0]
101d asead “padutyd st uoneso I |

~ .

' . _
I vonvunsap |
| :
|
i R
w i
i :
—— AY ﬁ
t
S
s
© h©
g A |
~.l m\_ ) . . .
A e _?/ . € o104 I
b
\\\. ‘M w f/
I o
| - —
m .
_
! :
' ! wiiue
i N
l :33.v._._aﬁmzciu._: O .
I
w 5
b i ——ete . a1 iqc..‘\
_ 1 owuyd Oy,
r sudmiSeong
. GLINGH Y L Sbdi g Se s b o _ 21 -y Y e ———
.. WNTINVNG A0 SN  NOLLYRINVNH 10 1INV . - BOCINE B WIANA ONINSOND | - (VO G0 SSVID M e HIKITN IO HWVN
o < {€19S) W0 USHETILEN] [CHUDIITOITAUL AJTUNRBI[LL]

oG onus

2-11






"CHAPTER 3 BRIDGE INSPECTION PROCEDURE
3.4 General

In the course of preparation of DBridge Inspection Procedure “the Bridge
“Inspection Procedure (draft)” by Public Works Research Institute, Ministry of
Construction, Japan, July 1988 was used as a bas:s and mod:f‘ ed lo med the
't,mslmgcondmons in Sri Lanka ‘

The mspeclmn services descnbed herein include pcnodwal mspecl ion, inspection
in unusual case and detailed investigation, which are stipulated in this proccdurc
Since this procedure has been prepared principally for periodical inspection, the
inspection method and details not silpulated in this: procedure must be studied
before. cxccution in . the case’ of : inspection m unusual case and * detailed
investigation. : -

The first purpose is to grasp the present: condition of bridges under control to
detect iearly - any damage aflecling the safely’ and servnccablhty of bridges
adversely, thereby enablmg carly and appropnalc counlcrmeasurcs and cnsurmg

safe and smooth tratTic. :

Fhe sccond purposc is to continue te understand the degred of damage and
abnormahly, which is mdlspcusablc for efficient nnmtcnancc and repair. '

32 ‘l}Ipe, Frequency and Execution .S) stcm 6f]nspcclmn
3.2.1 'Iypc and ()b]cct of lnspcclmn
1 he 1_nspccuon ;s classnﬁcd as follows:
: (l) P;:riodiéal‘inspjcc'tion

The periodical inspection is made to identity bridges conditions, visually and
with simple inspection machinery and tools.

(2 Inspec!ion in unusualcasc '
T!ns mspecuon is madc mamb to conf irm the safcty of a specific bridge wheh

disastér such as localized torreatial downgpour and landslide, ete. has occurred
or these unusual ¢ases are expcctcd or when any abnommi dcfcct is found.
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~ (3) Detailed investigation: g

The detailed investigation is made using inspection machinery and tools to
determine the necessity of repair and steengthening,

This investigation covers bridge members whose detailed investigation is judged
neeessary as a result of periodical inspection and inspection in unusual case.
Through the detailed investigation the ‘rehabiii!atie}n method is selected and
finalized ds discussed in Chapter 4. ' : - '

“The inspection will be made in the flow shown in Figure 3. 1.



, Periodical Iﬁspccuon J _‘, Inspection in Unusual Case
1 -

_NO()

Damaged?

YES (2~4)

“Possibitity of
Hampering Safely
Traffic?

JYESU)

Detailed -
Investigation
Necessary?

NO{2)

e NO T Rehablhlauon Ty
~._- Necessary? .~

-

~ . .
s o
-~ e
N

N7 YES()

E— Selection of the 1
_ : Rehabilitation Method ¢

- Follow-up
Investigation
Necessary?

o yes 2 et %On.w___;_
r~;—-; """" \ } )

Follow-up |
Investigation |

NOW)

@] e F [Q‘] <>t Judgment baséd on inspection results
IR B IR @] ":Recdrdé E -

I ‘ . |
2 Refer to the item dcscnbmg the Judgmenl criteria -
on damage dcgr@e :

. Executed without complying ‘Mlh this procedurc
aﬂer separate discussion

Figare 3.1  Inspection Flow
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3,2.2 Inspection Freguency and M.ethod

The standard inspection frequency and method are shown in Table 3.1.

Table 3.1

iilspecliOIl Frequency and Method

Periodicalinspection -

}Dcia_i__lcd |

_ Inspection in
. ! : e : . - . - :
Remote visual lrg;“sll'l.‘;ily | unusual case | investigation|.
- ~inspection inspection ] ' L
As arule, this [ As arule, this _ 5
inspection will | inspection will . L
be made mi) be made on an | Depending on  Depending
i : foot or on boat | mispeciion ~ | 115 ' -
. ' " }
Inspection method ifnecessary. | vehicleor work the purpose |en the
- . * | scaffoldingor purpose
on boatif -
necessary.

Frequency

About once

About once

As required

As required

Supersiniclure’

every (wo ycars

every len years

Substructure -

Bearing

¢ | Railings -

m| Protection fence

Curbs

b
¢ | Curb stone
r
s

Median

Pavement

Expansion joint -

Drainage facilities

Bridgelalling
preventive unit

Noise barrier

Inspection facilities

ol ololoio|o! olelcloioiolo

Lightingfacilitics

Traflic sign -

Wing wall

o

Affixed atticles

lolojolololof ololofolol ololoiolojo|o

Depending on
the purpose

Dépcnding a
on the
purpose .

" Note) * Symbols in the table have the following meanings:
- O: Inspection to be made without fail
- :Inspection to be madeifl possible
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~ Though inspection must be made on all mcmbers to understand their present statc‘
in detail, it takes substantial time and cost {o carry out detailed investigation into:
all bridge members.  With the exsting inspection system and actual damage
condition such detailed inspection is not appropriate. It is therefore necessary to
inspect efficiently inorder to dclcrmine the method and frequency.

- The periodical inspection will be a combination of two kmds of mspccnons,
remote and prommatc visual inspections. : :

" 'As arule remote visual mspeci ion wﬂl be madc once every two years to detect

: early any damage possibly affecting the load carrying capacity, dura‘mlny and

. serviceability 1o the substantial degree. - ~ This inspection will be made as a rulé on
foot, without using w1 inspection vehicle, by: visually inspecting a bridge from a

- relatively long distance. If possible it is recommended to go as near as possible
to the bridge for visual inspection‘ al close ra_ng‘c.

' Proxnm!y v1sual inspection wnll be madc as a rule once evmy ten years to detect
“any damage, which may affect the load ‘carrying capacity,  durability, and
 serviceability adversely, in the early stage. Proximity visual inspection: will be
made while approaching the members by using the bridge inspection vehicle or -
- scaffolding. In this case the inspection machinery and tools must be used if’
- necessary. - All members are included in the scope of pr())dnﬁiy visual inspection. -
- Affincd articles are originally considered not included in the scope of control of
" bridge administrator, but included in the scope of proximity visual mspcchon
bccausc their damagemay affect the bridge decrscly

32 3 Periodical Inspecti@n,Sys_tcm

- Name a_nd Duties of In_s_géclion_[_’crsmmgl
| (i)_Inspcclo'r ;

The inspector will control the inspection team, with due altention paid on the
safety control, and understands the activities of cach personnel while keeping
close contact wilh the assistant inspector duringinspection and investigation.

: i(2) Asswtant mspector - o Q _ o o .

The assistant mspector will assist lhc mspectlon work under mslmcilon of the
inspector. | On detecting any defect of abnormality he will take record of the -
" mieasurement result and practical defect/abnormality  sfate using tools in
compliance with the bndgﬁ, inspection prooedure . He will also take
photographs.- ‘
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.

(3) Inspection vehicle operator |

The inspection vehicle operator will operate the inspection vehicle under
instruction of the inspector.

(4) Traffic controller

- The _l'raﬂ'nc controller will prevent teaffic disturbance and ensure the safety of-

- the inspection personnel during inspection. A driver for transportation of a
inspector and others shall take this assignment. o ‘

Members of the Inspection Team

The members of the inspection team per bridge inspection vehicle will : be :
determined as shown in Table 3.2.. : o '

(Table 3.2 Members of the Inspection Team

Inspection vehicle Other facilities .

~ [_Inspector b New) L] M)
Assistant inspector_ | g RED T[T, “Rele 2) i
Inspection vchiclcopéramg |  Note D)

Traf¥ic controller

‘Note 1) Bridge inspection vehicle: The members will be determined with due |

consideration of the required scope of “inspection work and fraffic
condition for each bridgeand cquipm'cm used., S

Note 2) Other facilities: These facilitiesincludear, ir.j:s;_)eétioni passage, ladder, boat,:

and scatfolding for coating and the members will be determined with due’
consideration of the local conditions and inspection method (inspection
items and tools). L o

Inspection Equipnient and Tools

The inspectors must carry * the necessary  inspection : machinéry and - tools

appropriate to the type and content of the inspection work when the inspéction is -
made. S S T T o L '

Té ensure effective inspection the equipment Appropriate to the puIpose must

- - always becarried. The cquipment used for inspection is shown below:
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(1) Inspection instrument : : ‘
Telescope, bineculars, -test hammers’ (Iargc and small), stccl tape, vernicr
calipers, wire brush, string, erack gauge, pole, ete.

) Recording instrument
Camera (a whole set), chalk, w hilc board, marking pen, scale, rccordmg pnp:.r

ete.

(3) Ancillary mspcctmn instrument ‘ :
Ladder, traftic control tools, projcctor, rope, sucky lapc w1rc phere., fhsh ‘
Nlight, inspection vehicfcs cloth, cars, boat, ete. .

Yor reference, tools used gcncrally to cach damagetype are listed in Table 3.3.

" During detailed investigation the inspection using nondestructive test equipment

- may be employed to understand the degree of damage into more detail. Examples
. of nondestructive test methods for detailed investigation are shown in Table 3.4,

Noté that features of cach method dre deseribed only bncﬂy ang thus apphcatxon
' of individual methods rcqum, further study. Co

“When lhese nondestrinctiwc test micthods are used, it is nccés'%ary to study - their
: applicablhl) It is also necessary to confirm the performance of the ‘equipment
beforc appllcalton of a method, bcoausc thc performance and apphcallon scope
vary depending on lhc equipment.

3.1



Table 3.3

Type of Damage and Applicable Equipmcnt

2

| Matenal [No. Type of damage Reniote visual mspectwn Proximity visual inspection
1 | Corrosion Visual Visual, (thickness gavge),
vernier calipers
S 2 | Crack Visual Visual, (flaw examination
t : unit), fest hammer
e 3 | Looseness - Visual, (torque wrench)
e. 4 | Dislodgement Visual Visual
1" :}-5 | Breakspe Visual Visual
6 | Degraded coating Visual Visual, (test of adhesion)
7 | Crack ' Visual, {photos) Visual, crack gavge, photos
L {video tape) -
C 8 | Separation, exposure of Visual, (photos) ¢ Visual, photos, (v:deotape)
o | | reinforcing bar :
n 9 | Free ime Visual, (photos) Visual, photos, (v’ndeo tape)
¢ 10 | Honeycomb, cavity Visual Visual, test hammer, photos,
0 ' ' _ | {video tape)
e |11 Wear, erosion Visual YVisual, convex tape, pole:
t 12 | Punching out Yisual Visual
€ 13 | Damagé to steel plate weld Visual (test hammeér) Visual, test hammer
14 | Crack in deck slab Visual : Visual, crack gauge
15 | Abnormal expansion spacing © | Visual : Visual, convex tape
| 16| Diff. settlement, corvgation | Visual {convex tape, pole) | Visua), rules, convex tape,
0 ' ' ' ‘ " |pole L
" i 17| Pot hote Visual {convex lape, pole} | Visual, nules, convex tape,
h ' . - . pole ' N
e 18 | Crack n pavement Visual {convex tape, pole) | Visual, rules, convex tapc'
P | .t |pole
5 19 | Rutting Visual (convex lape, pole) Vlsual rules, come\lape
: B pole
20 | Others . : L
21 stco‘oratzon dcgradatlon Visual Visual (Schmidl hammer},
: : (neu:ra]:zallonlesl) '
SC |22 § Water Ie.akag,e, flow | Visual Visual
"o |23 { Abnormat sound Hearing Hearing
‘m 24 | Abnormal vibration | Visual Visual
m 25 | Abnormal deflection “} Visual Visual . o
0 26 | Deformation Visual Visual, string bob, convex .
n _ lape
27 | Filling with sand Visual Visual
28 | Settlement Visual Visual {level)
29 | Movinig Visual Visual, [survey)
30 ] Inclination - Visual Visual, string, convex lape |
31 { Scour : Visual Visual, string, pole
Sectional reduction Visual Visual -

(' ) i the above table shows required tools.
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(n Steel members
Method { Available data Scope Procedure Advantages Drawbacks
Ultra- - Applicable to - Metallic, aon- [+ Ocdinary mathod, [- Difticult to detect]- Difficull g store the
sonic © detect member metallic, plastic pulse reflection smath defects, bul] record
{esting defects, and other method apphicabifity not |- Skiffnecessary for
- particularty materials which testeicied in measurement .
Jceack. - Fasy to | allow trans- teems of - Difficult to understand
- identify defect ; mission of ultra- materials ihe damage shape”
" otations ; sonic wave thickness | - Low in sensitivity
ol Applicability not - Easy tocarry , when the coating is
so restricted in around thick'
terms of the | - Abundant :
shape of successful results
members - Economical - ‘
Magnetic |- Applicable to < {~ Magnetic - Ordinary method, |- Easy and - Applicable only to
particle L detect grack in materials {iton “Yoke methods superior in magnetic materials
exami- or arcund the and sieed) : detection of “such as jron and steel
nalion member surface : crack © b Impossitle to detcet
: internal damage |
- Impossible fo nicasure
_ . : the crack depth
Ultrasonic{ = Measyremient of [- Metatlic, aon- [ Measurement of |- Easy tomeasure §- Difficult to store the
method |- the thickness metallisc, and ; the thickness by |- Abundant tecord ‘

: - : : other materials causing : successful resulis]: Low acevracy whea
which allow resonance with, - the ceating filmis
transmission of uitrasonic wave, thick . '
ultrasonic wave

(2)

Table 3.4~ Typical Nondestruetive lnspcgli.on Method

" Conerete members

Meothod | Available data Scope - Proceduse © Advantages Drawbacks
Schmide Measurement of]-. Concreic Modkls - Easy (o measure Meadurenent
hammer the concicte “TypeN - - Applicable i pbssible only for the
method fsurface 1 U Type NR without regard 1o | - surface area
o hardness Type L the shape and |- Relatively large
- Estimationef | Type P dinensions of vaanee in
gonertic 1 Type M objcats accuracy
_compressive R s - Périod insenvive
“steength must be {aken inte
- ) ‘ Lo : account
Ulra- - Estimationof - . |- Applicable - Easy fomcasure |- Notsatisfactory in
sonic concrete without much : agcuracy
method compressive restriction in - Application
: strength tenivs of Féstricted interms of
. | conciele shape . . meamber thickness
Ultra- - Crack, cavity (- Concrete modar, [  Measurement « Easy tomeasure [+ Skillaccessary for
SORIC and homey comty * etc. . : frequency is | |- Nosestrictionin | judzmenito a certain
method s : : several 10K10z, terms of the degree - :
}Ah?ch isdower ¢ shapz of object |- Difticuht 1o store h
i than that for | ; o eecodd ‘ .
measurement of - Size of defect can
: ‘steel members ' : notbe determined
Ultra- - Estimationof |- Members in Y- Easy to measure :
sonic concrele general :
method thickness




'3.3.1 Non Destructive Inspection Equipment
(1} Schmidt Hammer

The compressive strength of concrete can be estimated without breaking with

a Schiidt hammer.  This method was introduced by M r. Schiidt in 1948
- and are used now in worldwide.  However the test result depends on shape
~and dimension of structures, point {o be tested, wet/dry condition of structure -
- surface and smoothness of surl"tcz, Therefore results show reference only
- nof exact [i igure.. I -

1. Hammer

2. Cable

3. Indicator unil

| 4 ~ Display

©5. Cableplug |

6. Onfoff switch |
7. Switch for menu open/finish
8. Start switch

9. Sclection of menu
16. Record paper
18. Battery box
20. ‘Adapter plug

K '[Slaﬁdard Set)

Hlammer _
Indicator unit
Belt to carry
Paper winding
Paper ‘
 Battery
~ Anti dust ring
. Carbo random stone.
1. Test anvil ; '

-—oo-;-.wg-«m‘.b.ww‘_—'-




(2)  Ultrasonic Hardness Meter -

This meter is used to mecasure rapidly to pick hardness or Rockwell hardness
with ultrasonic vibration. -

. SONOHARD®

Tl

*

-3ty R
pampbe e e ¢

SONORARD SH-SA
PR

-




(3) Ulrasonic T I}iékncss ‘Mlci‘cr‘

This meter is used to measure the thickness of steel tank, steel pipe and
structures. It will be used also to measure degrecof collosion.

Materials 1o be tested: steel, cast steel, akuminum, copper, tilan, prass,
ceramic, plastic, cte, N

Rangeof thickness 0.8 mm to 80 mm

Unit of measure .1 inm




- (4) Concrete Ncu'tr'alization Tester (CONKIT)

Concrete during casting contains strong alkali.  However when tine passcs,
concrete touches carbon dioxide (CO2) in the air and alkali of concrete will
* decrease.

The pH of conerete is below 9, then rcmforccmem steel has aeuvrronment to
start rust, : '

* Procedure of test
) S.pray test liquid to the point of concrete

2) Red color- to atkali
‘No change-to Neuiral

-3) In order to test. fhc dcpth of neutralization, chlp conerete: wnth electric
' hannnerdrs!lihen spray test liquid.




Full Scale [;Oadil_xg Test

To obtain the actual carrying 'capacily ‘of dominant type of bridges in Sri
Lanka and determine the fippropriatg design load on rehabilitation planning
and design. - Full scale loading test was carried out on some bridges.

- Prior 1o the loading test ﬁlf:dimcnsionjs were surveyed in order to obtain
. calculated deflection to be compared with surveyed actual deflection,

As to test method and resul, please sce relevant chapter of main text.

‘Loading on BR. Ser. No. 212

Pr+ Prw 1109

Pr > P

a- P .
Pit R xE 200

b= ¢ 21 — a
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Schmidt Hamnicr Test

Ser.No.212  AAQOZ 1381 km

AL-PlCubend Schmidt hanimer test



‘Steel Bean Thickness M easurement

SerNo. 59 BIS7 43/ km

> #

Thickness measuringtools, a wholc set Thickness measurement

. -
fyt

P - A2 R’SJ gi B A2 abutment

1.6



Loading Test

SerNo. 59

SerNo. 212
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3.4 Iaspection Machinerié_s and Access Facilities
3.4.1 Bridge inspection vehicle

The use of a bridge inspection vehicle, rapid to install and superior in safety, will
. prove convenienceto the i inspection,

The Sti Lanka RDA obtains one German-made sky lift, which however can not be
sel to vastmg single-lane bridge, as its 011tng,g<.r is larger than the bridge wullh and
thus not used in the brldgcnmpecuon

For the bridge maintenance and management in Sri Lanka from now on, it is
recomnended to purchase and utilize a midium bndgx. inspection vehicle as
* shown in page3 19.

Cautions for inspéclion ivilh_ a brid ige_in.speclion' vehicleare as folloWs:

(1) A trained operator must operate the bncketl’platform and keep contact with an .
1nspector on ihc buckctlpialform _ '

- (2) Bridges in Sn l.anka are mostly of a single-lane and the use of lhc brldg\,‘
inspection vehicle may cause closing of the road to traffic, Accordingly it is
necessary to submit the work plan beforehand to a local pollce authority for
approval

3.4.2 Access l'aci!ilics

The problem durmg mspcctnon of bndges is ‘how to make access to check
- partlcuhrly lhe damaged slabs, main glrdcrsand purs

Ior bndges wnlh narrow under clearance, scal‘foldmg is a general practice to take
for inspection. ~ A bridge inspection vehicle is used when the bridge picrs are tall

or for an arch bridgccrossmg over a valley,

The safeiy as well as the cost and required time must be taken into aocount when
sclcclmgwhlch means to lake scaffoldmgor a budg,e mspecuon vehicle '
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Inspection Vehicle
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- Deck/platform
Weight 250 kg
Depth 58m
Hcight 64m
Working radius 5.4 m
- Boom
Angle -15° ~ 60°
Length 3.06m~5.11aw
- Post
l.énglh 294m-~944m
- Outrigger
Front 3.35m.
Rear 317m



Sca ffo'_ldin gfor Investigation

it g 2

n

SerNo. 85 AAGOI 91/2 km

SerNo.7 B425 20/4 km Scaffolding for loadingtest
SerNo. 59

320






3.5 Inspection Forms

A set of forms listed below was agreed to use from now on by RDA in the course
of bridgemaintenanceand management, as shown in pages 3-22 to 3-28.

| * Bridgeinventory form
© * Bridgeinspection form (St9§1,bridgc) -
: *Bridgeinspect.ioh fo_rni (co;xc'ret'ebri:dgre) |
f i‘Bridgeinsps;ci.ion form 2 |
"; Photographs
o ﬁridgcrcllagilitglion record form (Slécl br idge) ‘

* Bridgcrphabilitélion rcéo:rd form (cohércle bridgé) -

“ 32
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Bridge Visual Iuspection (Prcliminary Bridgc Tnspection)

Bridge visual inspection carried out in May, 1995 was shown in pholos of
subscquent pages.

~ As the number of bridges 1o be inspected was as large as 100 and they arc located
_widely ‘scattered all over the country, three teams were formed.”  Each (eam
~icludes three to four mcmbcrs including one or two Study Team incrbers and
'jlwo refeased engincers of RDA. These teams covered the following areas
"rcspccmcly SR

Team 1: Area around Calombo and wcslern province, w:lh Colombo as a base
point
Team 2: Southern provinee, with Galle as a basc pomt

~ Team 3: Central prownce with Kandy as a base point

Each team carned fo]im_vinginchtigaiion tools:

- Measurmg cqu1pmcnl Convex tape (3m, 5m),: folding measure, 50 m hpc
- chinometer, crack scale, plumb bob, slide calipers, test hammer, etc,

- Recording tools: Camera, white board, marker pen ribbon rod, ﬂashhghl chalk .
- drawing board, ctc. : -

- Access equipment:  [adder, rope, bmocuhm, elc.

- Safcly tools: Color cones, leather glovcs \\orkmg gloves, boots, ete.

- The mspcctmn schcdu!c is shown in Tabie 3.5.

A total of 39 days were necussary to mspec{ all of 104 bridges, which means that .

~ one team carried out the: mspecuon of 3.7 bridges a day in the average. The -

number of bridges mspectcd per day was small bec'u!sc the bndg:,f, are scattercd all |
over the counlry, akmg a time for 1ravclmg :

-9
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