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Question1.

ConsideringtheBusRapidTransit(BRT)Peshawar,whatweretherisksinvolvedduringconstruction

Associatedwiththetechnicalaspectsoftheproject?Supportyouranswerwithlogicalandfactual

Argumentsalong withreferences.Statehow wecould countertherisksassociated withthe

technicalaspects.

Hint:Youcantakehelpfrom book“RiskandInsuranceinConstruction”byNealG.BunniI.

ShortIntroductionofBRT:

BRTstandsforBusRapidTransit.Busrapidtransit(BRT,BRTS,busway,transitway)isabus-based

publictransportsystem designedtoimprovecapacityandreliabilityrelativetoaconventionalbus

system.

BRTCorridor

ABRTcorridorissectionofroadorcontiguousroadsservedbyabusrouteormultiplebusroutes

withaminimum lengthof3kilometers(1.9miles)thathasdedicatedbuslanes.

PeshawarBRT

Theprojectisnamedas"PeshawarSustainableBusRapidTransitCorridorProject".

PlanningandExecution

A20yearpublictransportroadmapwasdevelopedinUrbanTransportPre-feasibilityStudy(PFS)

whichwascompletedunderCityDevelopmentInitiativeforAsia(CDIA)inMay,2014.Sixcorridors

wereidentifiedbythePre-feasibilityStudywhichformedthebasisforBusRapidTransitBRT)

system ofPeshawar.Theyareto bedeveloped throughaphased,corridor-based investment

program aspartofthe20-yearpublictransportroad-map.TheprojectisbeingundertakenbytheGo

KPasahighpriorityprojectconceivedbyCDIApre-feasibilitystudyandPPTAfeasibility/preliminary

engineeringdesignstudy(Dec,2016).BothstudieswereundertakenthroughADBgrant.

PlanningandDevelopmentDepartmentGovernmentofKhyberPakhtunkhwa(AnnualDevelopment

Program)withFinancialAssistancefrom AsianDevelopmentBank(ADB)arethemainsponsorsof

thisprojectwhereas,TransPeshawarandPeshawarDevelopmentAuthority(PDA)undertheKhyber

PakhtunkhwaUrbanMobilityAuthority(KPUMA)isexecutingtheproject.Themaintenanceand

operationsoftheBRTPeshawarwillalsobecarriedoutbyKPUMAandTransPeshawar.

Figure1.BRTFeederRoutereach2

WHATISRISK?

Inthemiddleof1700ACEnglishlanguage/literaturepickedthefamouswordRISKfrom French

language,whichisactuallyrisquéinFrench.



Theconceptofriskcanbelinkedtouncertaintiesassociatedwithevents.Withinthecontextof

projects,riskiscommonlyassociatedwithanuncertaineventorconditionthat,ifitoccurs,hasa

positiveoranegativeeffectontheobjectivesofaproject.

Riskoriginatesfrom theLatinterm risicum,whichmeansthechallengepresentedbyabarrierreef

toasailor.

OxfordDictionarydefinesriskasthechanceofhazard,badconsequence,loss,andsoon,orrisk

canbedefinedasthechanceofanegativeoutcome.

Risksinvolveduringconstructionassociatedwiththetechnicalaspectsoftheproject:

Inabovedefinitionswedefinethatriskisuncertaineventsorconditionsso echnicalmeans

involvingthesortsofmachines,processes,andmaterialsthatareusedinindustry,transport,and

communications.

RisksDuringConstructionAssociatedwiththeTechnicalAspectsOfBRTProject.

1.Technicalcomplexityandinnovationindesignrequiringnew methodsofconstructionand/or

erection

Onceaprojectpassesfrom thefeasibilitystagetothedesignstage,thedecision-maker,amongst

otherthings,musthaveassessedtheimplicationsofthevariousrisks.Whentraditionalmaterialsor

methodsareusedinconstruction,thefamiliarityofthoseinvolvedwiththedesignortheworkitself

may permitan occasionalambiguity in the drawings orspecifications withoutthem being

misinterpreted.Itmayevenprovidecorrectionofamistake.However,inanewdesign,materialor

constructionmethod,whatisneededispreciseandthoroughcommunicationbetweenthedesigner,

manufacturerorcontractor,asthecasemaybe,andothersinvolvedintheconstructionprocess.

Example:

BRTPeshawarisanewprojectandalltechnologynewforadevelopingareasuchasKPwherethe

designerwasalsoaforeignerwhichwasnotfamiliarasrequiredforsuchbackwardareaproject.

WhereBRTwasdesignasforLondonBRTdesign.

2.Dangeroussubstancesanditemsduringconstructionand/orcommissioning:

Thefollowingexamplefrom BRThighlightstheeffectofsuchsubstancesonconstructionwork.

Shortlyaftercommencement,theboringprocesswascarriedoutinreachlllwhenboringmachine

driveraccidentlytouchtheelectricitywire,wholeofthemachinebecomeshortandthedriverdieon

thespot,anotherdangerouseventthatwasverycommoninBRT sitback,thatwassanitary

pipe/channelwhichwasnotproperlydesigninBRTandwhendrainagecomeacross,afterthat

eventoccurrencedesignwasrepeatedlychanged.

ItisstatedthatpoorsubstanceslowqualitymaterialisusedduringconstructionofBRTPeshawar.

Accordingtofollowingstatement:TheADBstoppedtheprovincialgovernmentfrom makingfuture

paymentstocontractorsbecauseofthepoorqualityofwork.TheADBloanwillnotbedisbursed



furtheruntiltheprovincialgovernmentintroduceschangesin thedesign to address“critical”

deficiencies.The inferiorquality construction could damage the projects reputation atthe

internationallevel,warnedthelenderthathadapproveda$335million(Rs53billion)loanforthe

project in mid-2017.

Reference:[InferiorqualitymaterialusedinPeshawarBRTproject:ADBANI|AsiaLastUpdatedat

July7,201919:40IST

3.Defectiveworkmanshipandmaterial

The warranty ofincorporating orusing only good workmanship and materialis implied in

constructioncontracts.Despitethatwarranty,onefindsthataslongasqualitymeansperpetual

careandhighcost,thisriskofdefectiveworkmanshipandmaterialwillalwaysexist.Eventhe

smallestdefectcansometimescauseadisastrouseffect,ashappenedinthecasedescribedbelow.

Thestairstepheightvariesconsiderably,whichpresentsasafetyproblem.Themildsteelflooring

materialutilizedfortherampsandstairsisofanunacceptablequality,TheADBnoted.

Atmanyplaces,pillarsorstairwaysdo notalignproperly.Atcertainstations,thestairsand

escalatorshavebeenbuiltinthemiddleofthestations,obstructingwalkingspace.Thefootpaths

areblockedbytheplacementofthepublictoiletsandstairways,accordingtothecorrespondence.

Thecriticaldeficiencieswouldresultinimproperlockingofbusesatthestationsandcouldcause

injuriestopassengersaswell.Thetileswereslipperyanddirectionalarrowtilesaremissingaswell

TheADBnotedthatthereweresignificantdesigndeviationsfrom theagreeddetaileddesignthat

impedeordegradesystem performance.

Theprovincialauthoritiesalsousedinferiormaterialthatbothharm system functionalityaswellas

deliveranaestheticallyinferiorproduct,accordingtothecorrespondence.

Thelendersthirdmajorobjectionrelatestothelackofadequateconstructionsupervisionand

communication.TheADBseekingmodificationstoremovethedefectsmightnotonlyslow down

the completion of the already much-delayed project, but also further surge its cost.

Reference:[ADBfinds'deadlyflaws'inPeshawarBRTproject]

ByShahbazRana

Published:July7,2019

4.InadequatesitemanagementMechanicalandelectricalbreakdown

InadequatesitemanagementinBRTPeshawarhasbeenheldseveraltimes.Trafficsystem inthe

cityistotallymesswiththousandsofmotoristsufferingduetopoormanagementBRTsitework.

TrafficcongestionontheroadofKPcapitalofPeshawargettingworsedaybyday.Consideringthe

statementofanassistantengineer,hesays,"Thecontractorhasnotyetsubmittedanyschedulefor

the completion ofBRT projectnorprogress reporthas been submitted to any concerned

department."Thecontractoroftheprojecthas[sublet]theentireprojecttodifferentnon-technical

peoplewhodon'tevenknowaboutconstruction.

Hefurtherclaimedthatthesiteinspectordidnothaveany"drawingsandspecificationsofthe

project"withhim tohelpguidetheengineers.

"Theengineerswerefoundjusttovisitthesitewithoutanydrawingandspecifications.“Reference

[PeshawarBRT managementdismisses corruption allegations as 'baseless ‘PUBLISHED IN

ThursdayMay312018 GEONEWS

5.ExtendedDurationOfConstruction

AccordingtoNealG.Bunnithelongertheperiodofconstruction,thegreateristheprobabilityof



occurrenceofthehazardstowhichaprojectisexposed.Inmostoftheprojectsitseenthatwhen

thedurationincreaseforproject,greaterchancesofhazardcanoccurbecauseprojectexposedto

environmentforriskoccurrencewhereBRTextendedfrom 6monthto2.8years.However,incertain

circumstances,thereareseasonalhazardswhichoccuratspecifictimesoftheyearandthus

requirespecialconsiderationiftheperiodofconstructionistobeextended.Thesehazardsinclude

rainfall,temperaturechanges,flood,storm andwind.Toillustratethispoint,theexampleofBRT

Peshawarmaybeciteditisaprojectinverycongestedareawhichisexposedtoeverytypeof

accidentsuchasvehicleaccident,trafficjam machineryfailure,girdercollapseandheavyrain.Due

toBRTPeshawar,trafficmostlyjam infew areas,vehicleaccidentsoccurandalsoduetotime

extensionbudgetincreasefrom 10billionto90billionbecauseofdevaluationofPakistanirupees.

6.DefectiveDesign

AftercompletionofmajorpartofBRT,whenbuseswasbroughtfrom chinaandstarttestingon

roadthegivendesignwasdefectiveandnotsuitabletogivendesignofbussomajorportionofBRT

wasredesignforbusesandduetothisdefectivedesignsomepartofBRTdemolishforredesign

andthusthewholeprojectdelayed.UndertheBRTproject,220busesweretobepurchased:65of

them with18-metresizeforthemaincorridor,while155busesof12-metresizeweretoberunon

feederroutes.However,untilnow only21busesof12-metresizehavereachedPeshawar.The

projectmanagerwasresponsibleforitbecausethedesignofroadwasjustaboutthedesignfor

buseswhichitlengthandwidthwaschangethenthosewhichPM givendesigntoBUScompanyand

alsothedesignofBRTchangedseveraltimebecauseofdefectivedesigner.

7.Corrosion

Thecorrosionseemstobeanall-pervasivephenomenoncausingwidespreaddestructionofall

typesofstructuresinallcountriesacrosstheworldandhascometobetermedasCancerfor

concrete.AccordingtoADBthebodiesofthebusesaremadeofnon-corrosivematerial.Similarly,

thebodyismadeupofamaterialwhichisdurableenoughtohandledirectsunlight.Thesource

believesthatthereisariskofcorrosivematerialthatisusedinBRTbusessothereisariskof

corrosion.

8.RemovalOfsupport:

Theriskofremovalofsupporthasusuallyveryseriousconsequences,eveninminorpartsofthe

work.Duringexecutionoffalseworkinsection2,severalrisksofcollapsingtheflyoverandbridges

werecountered.TheplywoodthatsupportthestructureinseveralpointofflyovernearPhase3

collapseseveraltimes.ThebigreasonwhythefalseworkinBRTcollapsedue concreteplacing

methodsortheuseofform vibratorswhichcantransmitcompressivewavestotheoutermost

membersofthe falsework.

9.GroundMovement:

Groundmovementcouldtakeplacefrom anumberofcauses,includinglandslides,frostheave,

earthslipsandgroundpressureleadingtocollapse.GroundmovementinBRTPeshawarhasonly

occurnearHayatabadDepotduringconstructionofflyover.

10.Subsidence:

Inanaturalexampleofgroundwater-relatedsubsidence,theerosionofbedrockduetomoving

groundwatercancausecave-ins,whichareanextremecaseofsubsidence.InBRTnosubsidence

occur.

11.Explosionandfire:

NoexplosionandfireincidentoccurinBRTProject.

12.VibrationandOscillation:



NovibrationandoscillationincidentoccurinBRTProject.

13.Collapse:

SourceshavesaidthatroofofGulBaharunderpassisattheriskofcollapsingbecauseofseepage

ofwaterfrom thesewerageline.Theseweragewaterhasstartedaccumulatingondifferentplaces

intheunderpass.

DisclosureOfMonitoringReports:

Areportintothematterhasbeensummonedfrom Peshawar’sdeputycommissioner.Themass

transitprojectbythePakistanTehreek-e-InsafsKhyber-Pakhtunkhwagovernmenthasdrawnstrong

criticism forcostingbillionsmorethantheoriginalestimationsandmissingcompletiondeadlines

onmultipleoccasions.Ithasalsoaddedtopublicwoesduetolackofproperplanning.Earlieron

April1,theprovincialinspectionteam submittedadetailedreportontheBRTprojectwithan

estimatethatsomepeoplereceivedkickbackstotalingaroundRs7billion.

IdlePeshawarBRTcorridorsturnedintostuntareabyyoungsters

Officialssaidtheprojectwaslaunchedwithoutanyproperplanning,blamingthisfortherepeated

changesintheroadconstructionplan.Theinspectionreportsubmittedbytheprovincialinspection

team toK-PChiefMinisterMehmoodKhanexpressedseriousreservationsovertheentireprojectby

statingtheprojectwasinitiatedwithoutanycomprehensiveplan.Theteam hasfoundthattheroute

wasconstructedwithoutfeasibility,geotechnical,sewerage,trafficandwatersupplystudies,among

otherfactors,beingundertakenbeforeconstructionoftheroute.

QNO:2)Youaregoingtoinitiateaconstructionproject.Duringtheproject,annualprobabilityof

occurrenceofahazardouseventis(ID/6585200).Iftheeventoccurs,thenthecostofthelosswill

be45,275,000US$(consequence).ByreferringtoTable2.1&Table2.2,identifytherisklevelinthe

riskmatrixshowninFigure2.1.

Hint:Youcantakehelpfrom Lectureandbook“RiskAnalysisinEngineeringandEconomics”byBilal

M.Ayyub.

ANS:Riskmatrices,alsocalledheatmaps,arebasicallytoolsforrepresentinganddisplayingrisks

bydefiningrangesforconsequenceandlikelihoodasatwo-dimensionalpresentationoflikelihood

andconsequences.Accordingtothismethod,riskischaracterizedbycategorizingprobabilitiesand

consequencesonthetwoaxesofamatrix.Riskmatriceshavebeenusedextensivelyforscreening

ofvariousrisks.Theymaybeusedaloneorasafirststepinaquantitativeanalysis.

Hazardousevent=14662/6585200=0.00222

WhichfallundercategoryC,VERYUNLIKELY.

Nowaccordingtogivendatathecostoflossis=45,275,000US$

WhichfallunderCategoryIV,SignificantLoss.



NowinbelowtheRiskMatrixareGiven(LOW,MEDIUM ANDHIGH)havingtwoaboveparameteri.e

ProbabilityandConsequencesCategory.

AccordingtogivendatatheRiskMatrixFoundtobe“LOW”

Result: RiskisLOW Categorybyusingidno14662.


