
DESIGN OF DESIGN OF   

SINGLY REINFORCED SINGLY REINFORCED 

BEAMBEAM  



BEAMBEAM::--  

AA  BeamBeam  isis  anyany  structuralstructural  membermember  whichwhich  resistsresists  

loadload  mainlymainly  byby  bendingbending..  ThereforeTherefore  itit  isis  alsoalso  

calledcalled  flexuralflexural  membermember..  BeamBeam  maymay  bebe  singlysingly  

reinforcedreinforced  oror  doublydoubly  reinforcedreinforced..  WhenWhen  steelsteel  isis  

providedprovided  onlyonly  inin  tensiletensile  zonezone  (i(i..ee..  belowbelow  neutralneutral  

axis)axis)  isis  calledcalled  singlysingly  reinforcedreinforced  beam,beam,  butbut  whenwhen  

steelsteel  isis  providedprovided  inin  tensiontension  zonezone  asas  wellwell  asas  

compressioncompression  zonezone  isis  calledcalled  doublydoubly  reinforcedreinforced  

beambeam..    



TheThe  aimaim  ofof  designdesign  isis::  

  

ToTo  decidedecide  thethe  sizesize  (dimensions)(dimensions)  ofof  thethe  membermember  

andand  thethe  amountamount  ofof  reinforcementreinforcement  requiredrequired..  

  

ToTo  checkcheck  whetherwhether  thethe  adoptedadopted  sectionsection  willwill  

performperform  safelysafely  andand  satisfactorilysatisfactorily  duringduring  thethe  lifelife  

timetime  ofof  thethe  structurestructure..  



FEWFEW  DEFINITIONSDEFINITIONS  



OVEROVER  ALLALL  DEPTHDEPTH  ::--    

  

THETHE  NORMALNORMAL  DISTANCEDISTANCE  FROMFROM  THETHE  TOPTOP  EDGEEDGE  
OFOF  THETHE  BEAMBEAM  TOTO  THETHE  BOTTOMBOTTOM  EDGEEDGE  OFOF  THETHE  
BEAMBEAM  ISIS  CALLEDCALLED  OVEROVER  ALLALL  DEPTHDEPTH..  ITIT  ISIS  
DENOTEDDENOTED  BYBY  ‘D’‘D’..  

  

EFFECTIVEEFFECTIVE  DEPTHDEPTH::--    

  

THETHE  NORMALNORMAL  DISTANCEDISTANCE  FROMFROM  THETHE  TOPTOP  EDGEEDGE  
OFOF  BEAMBEAM  TOTO  THETHE  CENTRECENTRE  OFOF  TENSILETENSILE  
REINFORCEMENTREINFORCEMENT  ISIS  CALLEDCALLED  EFFECTIVEEFFECTIVE  
DEPTHDEPTH..  ITIT  ISIS  DENOTEDDENOTED  BYBY  ‘d’‘d’..  



CLEARCLEAR  COVERCOVER::--    

THETHE  DISTANCEDISTANCE  BETWEENBETWEEN  THETHE  BOTTOMBOTTOM  OFOF  

THETHE  BARSBARS  ANDAND  BOTTOMBOTTOM  MOSTMOST  THETHE  EDGEEDGE  OFOF  

THETHE  BEAMBEAM  ISIS  CALLEDCALLED  CLEARCLEAR  COVERCOVER..  

  CLEARCLEAR  COVERCOVER  ==  2525mmmm  OROR  DIADIA  OFOF  MAINMAIN  BAR,BAR,  

(WHICH(WHICH  EVEREVER  ISIS  GREATER)GREATER)..  

EFFECTIVEEFFECTIVE  COVERCOVER::--    

THETHE  DISTANCEDISTANCE  BETWEENBETWEEN  CENTRECENTRE  OFOF  TENSILETENSILE  

REINFORCEMENTREINFORCEMENT  ANDAND  THETHE  BOTTOMBOTTOM  EDGEEDGE  OFOF  

THETHE  BEAMBEAM  ISIS  CALLEDCALLED  EFFECTIVEEFFECTIVE  COVERCOVER..  

EFFECTIVEEFFECTIVE  COVERCOVER  ==  CLEARCLEAR  COVERCOVER  ++  ½½  DIADIA  

OFOF  BARBAR..  

  



ENDEND  COVERCOVER::--    

  

ENDEND  COVERCOVER  ==  22XDIAXDIA  OFOF  BARBAR  OROR  2525mmmm  (WHICH(WHICH  

EVEREVER  ISIS  GREATER)GREATER)  

  

NEUTRALNEUTRAL  AXISAXIS::--  THETHE  LAYERLAYER  //  LAMINALAMINA  WHEREWHERE  

NONO  STRESSSTRESS  EXISTEXIST  ISIS  KNOWNKNOWN  ASAS  NEUTRALNEUTRAL  AXISAXIS..  

ITIT  DIVIDESDIVIDES  THETHE  BEAMBEAM  SECTIONSECTION  INTOINTO  TWOTWO  

ZONES,ZONES,  COMPRESIONCOMPRESION  ZONEZONE  ABOVEABOVE  THETHE  

NETURALNETURAL  AXISAXIS  &&  TENSIONTENSION  ZONEZONE  BELOWBELOW  THETHE  

NEUTRALNEUTRAL  AXISAXIS..  

  



DEPTHDEPTH  OFOF  NETURALNETURAL  AXISAXIS::--  THETHE  NORMALNORMAL  

DISTANCEDISTANCE  BETWEENBETWEEN  THETHE  TOPTOP  EDGEEDGE  OFOF  THETHE  

BEAMBEAM  &&  NEUTRALNEUTRAL  AXISAXIS  ISIS  CALLEDCALLED  DEPTHDEPTH  OFOF  

NTURALNTURAL  AXISAXIS..  ITIT  ISIS  DENOTEDDENOTED  BYBY  ‘n’‘n’..  

LEVERLEVER  ARMARM::--  THETHE  DISTANCEDISTANCE  BETWEENBETWEEN  THETHE  

RESRESEEULTANTULTANT  COMPRESSIVECOMPRESSIVE  FORCEFORCE  (C)(C)  ANDAND  

TENSILETENSILE  FORCEFORCE  (T)(T)  ISIS  KNOWNKNOWN  ASAS  LEVERLEVER  ARMARM..  ITIT  

ISIS  DENOTEDDENOTED  BYBY  ‘z’‘z’..  THETHE  TOTALTOTAL  COMPRESSIVECOMPRESSIVE  

FORCEFORCE  (C)(C)  ININ  CONCRETECONCRETE  ACTACT  ATAT  THETHE  CC..GG..  OFOF  

COMPRESSIVECOMPRESSIVE  STRESSSTRESS  DIAGRAMDIAGRAM  ii..ee..  n/n/33  FROMFROM  

THETHE  COMPRESSIONCOMPRESSION  EDGEEDGE..  THETHE  TOTALTOTAL  TENSILETENSILE  

FORCEFORCE  (T)(T)  ACTSACTS  ATAT  CC..GG..  OFOF  THETHE  

REINFORCEMENTREINFORCEMENT..  

                                                                  LEVERLEVER  ARMARM  ==  dd--n/n/33    

  



TENSILETENSILE  REINFORCEMENTREINFORCEMENT::--    

  

THETHE  REINFORCEMENTREINFORCEMENT  PROVIDEDPROVIDED  TENSILETENSILE  

ZONEZONE  ISIS  CALLEDCALLED  TENSILETENSILE  REINFORCEMENTREINFORCEMENT..  

ITIT  ISIS  DENOTEDDENOTED  BYBY  AAstst..  

    

COMPRESSIONCOMPRESSION  REINFORCEMENTREINFORCEMENT  ::--    

  

THE REINFORCEMENT PROVIDED THE REINFORCEMENT PROVIDED 

COMPRESSION ZONEIS CALLED COMPRESSION ZONEIS CALLED 

COMPRESSION REINFORCEMENT. IT IS COMPRESSION REINFORCEMENT. IT IS 

DENOTED BY DENOTED BY AAscsc    



TYPESTYPES  OFOF  BEAMBEAM  SECTIONSECTION::--  THETHE  BEAMBEAM  

SECTIONSECTION  CANCAN  BEBE  OFOF  THETHE  FOLLOWINGFOLLOWING  TYPESTYPES::  

11..BALANCEDBALANCED  SECTIONSECTION  

22..UNBALNCEDUNBALNCED  SECTIONSECTION  

(a)(a)  UNDERUNDER--  REINFORCEDREINFORCED  SECTIONSECTION  

(b)(b)  OVEROVER--REINFORCEDREINFORCED  SECTIONSECTION  

11..BALANCEDBALANCED  SECTIONSECTION::--  AA  SECTIONSECTION  ISIS  

KNOWNKNOWN  ASAS  BALANCEDBALANCED  SECTIONSECTION  ININ  WHICHWHICH  

THETHE  COMPRESSIVECOMPRESSIVE  STREESTREE  ININ  CONCRETECONCRETE  (IN(IN  

COMPRESSIVECOMPRESSIVE  ZONES)ZONES)  ANDAND  TENSILETENSILE  STRESSSTRESS  

ININ  STEELSTEEL  WILLWILL  BOTHBOTH  REACHREACH  THETHE  MAXIMUMMAXIMUM  

PERMISSIBLEPERMISSIBLE  VALUESVALUES  SIMULTANEOUSLYSIMULTANEOUSLY..    



THETHE  NEUTRALNEUTRAL  AXISAXIS  OFOF  BALANCEDBALANCED  (OR(OR  

CRITICAL)CRITICAL)  SECTIONSECTION  ISIS  KNOWNKNOWN  ASAS  CRITICALCRITICAL  

NEUTRALNEUTRAL  AXISAXIS  ((nncc))..  THETHE  AREAAREA  OFOF  STEELSTEEL  

PROVIDEDPROVIDED  ASAS  ECONOMICALECONOMICAL  AREAAREA  OFOF  STEELSTEEL..  

REINFORCEDREINFORCED  CONCRETECONCRETE  SECTIONSSECTIONS  AREARE  

DESIGNEDDESIGNED  ASAS  BALANCEDBALANCED  SECTIONSSECTIONS..  

22..  UNBALNCEDUNBALNCED  SECTIONSECTION::--THISTHIS  ISIS  AA  SECTIONSECTION  ININ  

WHICHWHICH  THETHE  QUANTITYQUANTITY  OFOF  STEELSTEEL  PROVIDEDPROVIDED  ISIS  

DIFFERENTDIFFERENT  FROMFROM  WHATWHAT  ISIS  REQUIREDREQUIRED  FORFOR  THETHE  

BALANCEDBALANCED  SECTIONSECTION..    

UNBALANCEDUNBALANCED  SECTIONSSECTIONS  MAYMAY  BEBE  OFOF  THETHE  

FOLLOWINGFOLLOWING  TWOTWO  TYPESTYPES::  

(a)(a)  UNDERUNDER--REINFORCEDREINFORCED  SECTIONSECTION  

(b)(b)  OVEROVER--REINFORCEDREINFORCED  SECTIONSECTION  

  



(a)(a)UNDERUNDER--REINFORCEDREINFORCED  SECTIONSECTION::--  IFIF  THETHE  AREAAREA  

OFOF  STEELSTEEL  PROVIDEDPROVIDED  ISIS  LESSLESS  THANTHAN  THATTHAT  REQUIREDREQUIRED  

FORFOR  BALANCEDBALANCED  SECTION,SECTION,  ITIT  ISIS  KNOWNKNOWN  ASAS  UNDERUNDER--

REINFORCEDREINFORCED  SECTIONSECTION..  DUEDUE  TOTO  LESSLESS  

REINFORCEMENTREINFORCEMENT  THETHE  POSITIONPOSITION  OFOF  ACTUALACTUAL  

NEUTRALNEUTRAL  AXISAXIS  (n)(n)  WILLWILL  SHIFTSHIFT  ABOVEABOVE  THETHE  CRITICALCRITICAL  

NEUTRALNEUTRAL  AXISAXIS  ((nncc))ii..ee..  n<n<  nncc..  ININ  UNDERUNDER--REINFORCEDREINFORCED  

SECTIONSECTION  STEELSTEEL  ISIS  FULLYFULLY  STRESSEDSTRESSED  ANDAND  CONCRETECONCRETE  

ISIS  UNDERUNDER  STRESSEDSTRESSED  (i(i..ee..  SOMESOME  CONCRETECONCRETE  REMAINSREMAINS  

UNUN--UTILISED)UTILISED)..  STEELSTEEL  BEINGBEING  DUCTILE,DUCTILE,  TAKESTAKES  SOMESOME  

TIMETIME  TOTO  BREAKBREAK..  THISTHIS  GIVESGIVES  SUFFICIENTSUFFICIENT  WARNINGWARNING  

BEFOREBEFORE  THETHE  FINALFINAL  COLLAPSECOLLAPSE  OFOF  THETHE  STRUCTURESTRUCTURE..  

FORFOR  THISTHIS  REASONREASON  ANDAND  FROMFROM  ECONOMYECONOMY  POINTPOINT  OFOF  

VIEWVIEW  THETHE  UNDERUNDER--REINFORCEDREINFORCED  SECTIONSSECTIONS  AREARE  

DESIGNEDDESIGNED..    

  



(b)(b)  OVEROVER--REINFORCEDREINFORCED  SECTIONSECTION::--  IFIF  THETHE  AREAAREA  

OFOF  STEELSTEEL  PROVIDEDPROVIDED  ISIS  MOREMORE  THANTHAN  THATTHAT  

REQUIREDREQUIRED  FORFOR  AA  BALANCEDBALANCED  SECTION,SECTION,  ITIT  ISIS  

KNOWNKNOWN  ASAS  OVEROVER--REINFORCEDREINFORCED  SECTIONSECTION..  ASAS  THETHE  

AREAAREA  OFOF  STEELSTEEL  PROVIDEDPROVIDED  ISIS  MORE,MORE,  THETHE  

POSITIONPOSITION  OFOF  NN..AA..  WILLWILL  SHIFTSHIFT  TOWARDSTOWARDS  STEEL,STEEL,  

THEREFORETHEREFORE  ACTUALACTUAL  AXISAXIS  (n)(n)  ISIS  BELOWBELOW  THETHE  

CRITICALCRITICAL  NEUTRALNEUTRAL  AXISAXIS  ((nncc))ii..ee..  nn  >>  nncc..  ININ  THISTHIS  

SECTIONSECTION  CONCRETECONCRETE  ISIS  FULLYFULLY  STRESSEDSTRESSED  ANDAND  

STEELSTEEL  ISIS  UNDERUNDER  STRESSEDSTRESSED..  UNDERUNDER  SUCHSUCH  

CONDITIONS,CONDITIONS,  THETHE  BEAMBEAM  WILLWILL  FAILFAIL  INITIALLYINITIALLY  DUEDUE  

TOTO  OVEROVER  STRESSSTRESS  ININ  THETHE  CONCRETECONCRETE..  CONCRETECONCRETE  

BEINGBEING  BRITTLE,BRITTLE,  THISTHIS  HAPPENSHAPPENS  SUDDENLYSUDDENLY  ANDAND  

EXPLOSIVELYEXPLOSIVELY  WITHOUTWITHOUT  ANYANY  WARNINGWARNING..  



BasicBasic  rulesrules  forfor  designdesign  ofof  beambeam::--    

11..  EffectiveEffective  spanspan::--  InIn  thethe  casecase  ofof  simplysimply  supportedsupported  

beambeam  thethe  effectiveeffective  length,length,    

ll  ==  ii..  DistanceDistance  betweenbetween  thethe  centrecentre  ofof  supportsupport  

          iiii..    ClearClear  spanspan  ++  effeff..  DepthDepth    

                  effeff..  SpanSpan  ==  leastleast  ofof  ii..  &&  iiii..    

22..  EffectiveEffective  depthdepth::--  TheThe  normalnormal  distancedistance  fromfrom  thethe  
toptop  edgeedge  ofof  beambeam  toto  thethe  centrecentre  ofof  tensiletensile  
reinforcementreinforcement  isis  calledcalled  effectiveeffective  depthdepth..  ItIt  isis  denoteddenoted  
byby  ‘d’‘d’..  

  d= Dd= D--  effect. Covereffect. Cover  

          where D= over all depthwhere D= over all depth  

  



33..  BearingBearing  ::--  BearingsBearings  ofof  beamsbeams  onon  brickbrick  wallswalls  maymay  

bebe  takentaken  asas  followfollow::  

 UpUp  toto  33..55  mm  span,span,  bearingbearing  ==  200200mmmm  

 UpUp  toto  55..55  mm  span,span,  bearingbearing  ==300300mmmm  

   UpUp  toto  77..00  mm  span,span,  bearingbearing  ==400400mmmm  

44..  DeflectionDeflection  controlcontrol::--  TheThe  verticalvertical  deflectiondeflection  limitslimits  

assumedassumed  toto  bebe  satisfiedsatisfied  ifif    (a)(a)  ForFor  spanspan  upup  toto  1010mm  

                                      SpanSpan  //  effeff..  DepthDepth  ==  2020  

                                    (For(For  simplysimply  supportedsupported  beam)beam)  

                                    SpanSpan  //  effeff..  DepthDepth  ==  77  

                                    (For(For  cantilevercantilever  beam)beam)  

  



(b)(b)  ForFor  spanspan  aboveabove  1010m,m,  thethe  valuevalue  inin  (a)(a)  shouldshould  

bebe  multipliedmultiplied  byby  1010/span/span  (m),(m),  exceptexcept  forfor  

cantilevercantilever  forfor  whichwhich  thethe  deflectiondeflection  calculationscalculations  

shouldshould  bebe  mademade..  

(c)(c)  DependingDepending  uponupon  thethe  areaarea  andand  typetype  ofof  steelsteel  thethe  

valuevalue  ofof  (a&b)(a&b)  modifiedmodified  asas  perper  modificationmodification  

factorfactor..  

55..  ReinforcementReinforcement  ::--  

(a)(a)  MinimumMinimum  reinforcementreinforcement::--  TheThe  minimumminimum  areaarea  

ofof  tensiletensile  reinforcementreinforcement  shallshall  notnot  bebe  lessless  thanthan  thatthat  

givengiven  byby  thethe  followingfollowing::    

                                                      AAstst  ==  00..8585  bdbd  //  ffyy    

  

  



(b)(b)MaximumMaximum  reinforcementreinforcement::--  TheThe  maximummaximum  areaarea  ofof  

tensiletensile  reinforcementreinforcement  shallshall  notnot  bebe  moremore  thanthan  00..44bDbD  

    

(c)(c)SpacingSpacing  ofof  reinforcementreinforcement  barsbars::--  

ii..  TheThe  horizontalhorizontal  distancedistance  betweenbetween  toto  parallelparallel  mainmain  barsbars  

shallshall  notnot  bebe  lessless  thanthan  thethe  greatestgreatest  ofof  thethe  followingfollowing::  

  DiameterDiameter  ofof  thethe  barbar  ifif  thethe  barsbars  areare  ofof  samesame  diameterdiameter..  

  DiameterDiameter  ofof  thethe  largerlarger  barbar  ifif  thethe  diameterdiameter  areare  unequalunequal..  

  55mmmm  moremore  thanthan  thethe  nominalnominal  maximummaximum  sizesize  ofof  coarsecoarse                                                                                        

aggregateaggregate..  

  



iiii..  WhenWhen  thethe  barsbars  areare  inin  verticalvertical  lineslines  andand  thethe  minimumminimum  

verticalvertical  distancedistance  betweenbetween  thethe  barsbars  shallshall  bebe  greatergreater  ofof  thethe  

followingfollowing::  

  1515mmmm..  

  22//33rdrd  ofof  nominalnominal  maximummaximum  sizesize  ofof  aggregateaggregate..  

  MaximumMaximum  diameterdiameter  ofof  thethe  barbar..  

66..  NominalNominal  covercover  toto  reinforcementreinforcement  ::--  TheThe  NominalNominal  
covercover  isis  providedprovided  inin  RR..CC..CC..  designdesign::  

  ToTo  protectprotect  thethe  reinforcementreinforcement  againstagainst  corrosioncorrosion..  

  ToTo  provideprovide  covercover  againstagainst  firefire..  

  ToTo  developdevelop  thethe  sufficientsufficient  bondbond  strengthstrength  alongalong  thethe    
surfacesurface  areaarea  ofof  thethe  steelsteel  barbar..  

  



AsAs  perper  ISIS  456456--20002000,,  thethe  valuevalue  ofof  nominalnominal  covercover  

toto  meetmeet  durabilitydurability  requirementsrequirements  asas  followfollow::--  

  

  

  

  

Exposure 

conditions  

Nominal 

cover(mm) 

Not less than 

Mild 

Moderate 

Severe 

Very severe 

Extreme  

20 

30 

45 

50 

75 



ProcedureProcedure  forfor  DesignDesign  ofof  SinglySingly  ReinforcedReinforced  

BeamBeam  byby  WorkingWorking  StressStress  MethodMethod  

GivenGiven  ::  

(i)(i)  SpanSpan  ofof  thethe  beambeam  ((ll))  

(ii)(ii)  LoadsLoads  onon  thethe  beambeam  

(iii)Materials(iii)Materials--GradeGrade  ofof  ConcreteConcrete  andand  typetype  ofof  steelsteel..  

11..  CalculateCalculate  designdesign  constantsconstants  forfor  thethe  givengiven  materialsmaterials  

(k,(k,  jj  andand  R)R)  

                                                        kk  ==  mm  σσcbccbc  //    mm  σσcbccbc  ++  σσstst    

wherewhere  kk  isis  coefficientcoefficient  ofof  depthdepth  ofof  NeutralNeutral  AxisAxis  



                                                      jj  ==  11--  k/k/33  

wherewhere  jj  isis  coefficientcoefficient  ofof  leverlever  armarm..  

                                                      R=R=  11//22  σσcbccbc  kjkj  

wherewhere  RR  isis  thethe  resistingresisting  momentmoment  factorfactor..  

22..  AssumeAssume  dimensiondimension  ofof  beambeam::  

      dd  ==  Span/Span/1010    toto    Span/Span/88  

EffectiveEffective  covercover  ==  4040mmmm  toto  5050mmmm  

bb  ==  D/D/22    toto    22//33DD  

33..  CalculateCalculate  thethe  effectiveeffective  spanspan  (l)(l)  ofof  thethe  beambeam..  

44..  CalculateCalculate  thethe  selfself  weightweight  (dead(dead  load)load)  ofof  thethe  beambeam..    

          SelfSelf  weightweight  ==  DD  xx  bb  xx  2500025000  N/mN/m  



55..  CalculateCalculate  thethe  totaltotal  LoadLoad  &&  maximummaximum  bendingbending      

momentmoment  forfor  thethe  beambeam..    

TotalTotal  loadload  (w)(w)  ==  livelive  loadload  ++  deaddead  loadload  

MaximumMaximum  bendingbending  moment,moment,  MM  ==  wlwl22  //  88  atat  thethe  centrecentre  

ofof  beambeam  forfor  simplysimply  supportedsupported  beambeam..  

                                                                                              MM  ==  wlwl22  //  22  atat  thethe  supportsupport  

ofof  beambeam  forfor  cantilevercantilever  beambeam..    

66..  FindFind  thethe  minimumminimum  effectiveeffective  depthdepth  

                                                              MM  ==  MMrr  

                                                                                                        ==  RbdRbd22  

                                                      ddreqdreqd..  ==  √√  MM  //  RR..bb  



77..  CompareCompare  ddreqdreqd..  WithWith  assumedassumed  depthdepth  valuevalue..  

((ii))  IfIf  itit  isis  lessless  thanthan  thethe  assumedassumed  d,d,  thenthen  assumptionassumption  isis  

correctcorrect..  

(ii)(ii)  IfIf  ddreqdreqd..  isis  moremore  thanthan  assumedassumed  d,d,  thenthen  reviserevise  thethe  

depthdepth  valuevalue  andand  repeatrepeat  stepssteps  44,,  55  &&  66..  

88..  CalculateCalculate  thethe  areaarea  ofof  steelsteel  requiredrequired  ((AAstst))..    

                                                        AAstst  ==  MM  //  σσstst  jdjd  

SelectingSelecting  thethe  suitablesuitable  diameterdiameter  ofof  barbar  calculatecalculate  thethe  

numbernumber  ofof  barsbars  requiredrequired  

                                  AreaArea  ofof  oneone  barbar  ==  ππ//44  xx  φφ22  ==  AAφφ  

                                  NoNo..  ofof  barsbars  requiredrequired  ==  AAstst  /A/Aφφ  



99..  CalculateCalculate  minimumminimum  areaarea  ofof  steelsteel  (A(ASS))  requiredrequired  

byby  thethe  relationrelation::            

        AASS  ==    00..8585  bdbd  //  ffyy  

  

CalculateCalculate  maximummaximum  areaarea  ofof  steelsteel  byby  thethe  areaarea  

relationrelation::  

MaximumMaximum  areaarea  ofof  steelsteel  ==  00..0404bDbD  

CheckCheck  thatthat  thethe  actualactual  AAStSt  providedprovided  isis  moremore  thanthan  

minimumminimum  andand  lessless  thanthan  maximummaximum  requirementsrequirements..  



1010..  CheckCheck  forfor  shearshear  andand  designdesign  shearshear  reinforcementreinforcement..  

1111..  CheckCheck  forfor  developmentdevelopment  lengthlength..  

1212..  CheckCheck  forfor  depthdepth  ofof  beambeam  fromfrom  deflectiondeflection..  

1313..  WriteWrite  summarysummary  ofof  designdesign  andand  drawdraw  aa  neatneat  sketchsketch..        

  


