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REVIEW QUESTIONS :-

WHY IS THE PARTIAL SAFETY FACTOR FOR CONCRETE GREATER THAMN THAT FOR REINFORCING STEEL IN THE CONSIDERATION OF ULTIMATE LIMIT STATE METHOD?
ANSWER - THE FACTOR OF SAFETY FOR REINFORCING STEEL I3 LESS THAN CONCRETE BECAUSE AS STEEL I3 CASTED UNDER QUALITY CONTROL IN FACTORY WITH WELL MAINTAINED MOULDS , CASTING PROCESS , TEMPERATURE CONTROL

ETC, THE % OF VOIDS IN STEEL I5 WVERY VERY LESS IN COMPARITION TO CONCRETE. A5 THE CONCRETE HAS MORE , VOIDS THERE ARE MORE CHANCES OF DEVELOMENT OF CRACKS , VOIDS ALSO REDUCES THE AREA OF CROSS SECTION OF
CONCRETE. FOR THIS REASOM THE PARTIAL SAFETY FACTOR FOR CONCRETE IS MORE THAN COMPARE TO STEEL.

WHY 15 THE PARTIAL SAFETY FACTOR FOR COMCRETE AND REINFORCING STEEL TAKEM SAME IN SERVICEABILITY LIMIT STATE METHOD?

ANSWER - FOR SERVICEABILITY LIMIT STATE THE PARTIAL SAFETY FACTOR FOR STEEL = 1.0 AND THAT FOR CONCRETE ALSOQ 15 = 1.0, BECAUSE THE INTEREST I5 IN ESTIMATING THE ACTUAL DEFLECTION AND ACTUAL PROBABLE CRACK WIDTH
UNDER SERVICE LOADS AND NOT "SAFE" VALUES.

WHY I5 PARTIAL SAFETY FACTOR DIVIDED TO ALL STRESS LEVELS OF CHARALTERISTIC STRESS-STRAIN CURVE
STRESS-STRAIN CURVE FOR STRESS VARING FROM 0LBFY TO FY?
ANSWER :-THE MODULUS OF ELASTICITY FOR CONCRETE Ec = 5000\ FCE, WHICH VARIES FOR DIFFERENT G
THE PARTIAL SAFETY FACTOR (1.5) TO OBTAIN THE DESIGN STRESS-3TRAIM CURVE FOR CONCRETE.

WHKERE AS IN REINFORCING STEEL, THE MODULUS OF ELASTICITY FOR REINFORCING STEELEs =
APPLIED TO NON-LINEAR PORTION OF THE CHARACTERISTIC STRESS-STRAIN CURVE FOR REINFORCING STE

‘ORCING STEEL PARTIAL SAFETY FACTOR IS DIVIDED TO STRESS LEVELS OF CHARACTERISTIC
RDINATES ON THE CHARACTERISTIC STRESS-5TRAIN CURVE OF CONCRETE ARE DIVIDED BY

L TYPE OF STEEL. 50 THE PARTIAL SAFETY FACTOR FOR REINFORCING STEEL (1.15) IS ONLY
FY TO FY TO GET THE DESIGN STRESS-STRAIN CURVE FOR REINFORCING STEEL.

WHAT 15 PROOF STRESS?
ANSWER - WHEN A YEILD POINT I5 NOT EASILY DEFINED BASED OM SHAPE OF STRESS-STRAIN CURVE AN O

FINED. THIS OFFSET VALUE DECIDED BY 15 456: 2000 FOR COLD DEFORMED BARS 15 0.002
STRAIN , FROM WHICH A STRAIGHT LINE PARALLEL TO ELASTIC CURVE 1S DRAWN WHICH FOLLOW'S HOOKS

URVE WHICH PRACTICALLY IS CONSIDERED AS YEILD POINT CALLED AS PROOF STRESS.

WHAT IS THE YEILD STRAIM AT 0.002 PROOF STRESS IN CASE OF COLD WORKED DEFORMED BARS?
ANSWER - (0.B7FY/Es) + 0.002 , WHERE Es = 200000 N/MM2 (MODULUS OF E FOR REI

WHETHER UMDER-REINFORCED OR OVER-REINFORCED WHEMN DOES THE FLEXURE D
ANSWER - FAILURE OF FLEXURE MEMEBER OCCURS DUE TO CRUSHING OF CONCR HE QUAL TO 0.0035.

WHY I3 THE STRAIN DIAGRAM IN CASE OF LIMIT STATES OF DESIGN CONSIDERED TO VARY LINEARLY?
ANSWER - BECAUSE OF THE ASSUMPTION MADE THAT "PLAME SECTIONS NORMAL TO THE BEAM AXIS REMAINS PLANE AFTER BENDING" i.e IN AN INITIALLY STRAIGHT BEAM , STRAIN VARIES LINEARLY OVER THE DEFTH OF SECTION.

PBOGRAMS
AMNSWER - SHEAR 5TRESS , FORCE TENDING TO CAUSE DEFORMATION OF MATER BY SLI GE ALON NE ES PARALLEL IMPOSED 5 5.

NOMIMNAL SHEAR STRESS FOR MEMBERS WITH UNIFORM DEPTH?
ANSWER - Tv= (SHEAR FORCE}/(B = d) , WHERE B IS THE WIDTH OF WEB AND d IS THE EFFECTIVE DEPTH OF MEMBER

MNOMIMNAL SHEAR STRESS FOR MEMBERS WITH VARING DEPTH?
ANSWER - M
SHEAR FORCE=V + —Tan(beta)
d

Tw=(SHEAR FORCE)/(B = d) , WKERE B IS THE WIDTH OF WEB AND d IS THE EFFECTIVE DEPTH OF MEMBER

GEMERALLY THE CRITICAL SECTION FOR SHEAR IN A REINFORCED CONCRETE BEAM IS LOCATED AT A DISTANCE "d" (effective depth of beam) AWAY FROM THE FACE OF THE SUPPORT WHY?
ANSWER - WHEN A SUPPORT REACTION INTRODUCES TRANSVERSE COMPRESSION IM THE END REGION OF THE MEMBER , THE SHEAR STRENGTH OF THIS REGION 15 ENHANCED , AND INCLINED CRACKS DO NOT DEVELOP MEAR THE
FACE OF SUPPORT. IN SUCH CASES THE CODE ALLOWS TO CONSIDER SHEAR FORCE AT A SECTION LOCATED AT DISTAMCE "d" FROM THE FACE OF SUPPORT TO BE CRITICAL.

HOW DOES THE DOWEL FORCE Vd COMES IN ACTION?
ANSWER - WHEMN A DIAGONAL SHEAR CRACK 15 DEVELOPED THAN THE LONGITUDINAL REINFORCEMENT A

I Eracks;‘/ Wa dﬁ;\/ (=

/I\ \l/\/d Wresistance = Yo+a+d

'

VERTICAL RESISTING DOWEL FORCE Vi DUE TO TENSION REINFORCEMENT.

SHEAR CRACK
KINK

% ]
vd
Wa iz vertical component of inclined agaregate interlock force

Wi is shear force across the compression zone above crack

Wi iz dowel force transmitted across the crack by tensile reinforcement p n o G n n M s
IN CASE OF BENT UP BARS USED FOR TAKING SHEAR AS PER CODE CLAUSE 40.4 :-

WHERE BENT UP BARS ARE PROVIDED , THEIR CONTRIBUTION TOWARDS SHEAR RESISTANCE SHALL NOT BE MORE THAM HALF THAT OF THE TOTAL SHEAR REINFORCEMENT.

UNDER WHAT COMDITION IS THE TRADITIONAL METHOD OF SHEAR DESIGN INAPPROPRIATE?

SHEAR STRESS IN HOMOGENEQUS RECTANGULAR BEAM = (V = Q) / (1 * B) , WHERE V' 15 THE SHEAR FORCE , Q.15 THE FIRST MOMENT OF AREA @ NEUTRAL AXIS |, 1 1S THE SECOND MOMENT OF AREA @ NEUTRAL AXIS
IT SHOULD BE NOTED , HOWEVER , THAT ONCE A CRACK DEVELOPS IN CONCRETE , THE STRESS PATTERN CHANGES AND ABOVE FORMULA ARE NO LONGER VALID.

WHAT IS PRIMARY TORSION?

ANSWER - THE PRIMARY TORSION IS REQUIRED FOR BASIC STATIC EQUILIBRIUM OF MOST OF THE STATICALLY DETERMINATE STRUCTURE. ACCORDINGLY , THIS TORSIOMAL MOMENT MUST BE CONSIDERED IN THE DESIGN
ASITIS AMAJOR COMPONENT. {e.g WHETHER SHADE , CANTILEVER CYCLE STAND)
WHAT IS SECONDARY TORSION?

TORSION THAT CAN BE NEGLECTED IN DESIGN , PROVIDED TORSIONAL STIFFNESS IS NEGLECTED IN THE CALCULATION OF INTERNAL FORCES.



REVIEW QUESTIONS :- 2

HOW 1S THE ASSUMPTION THAT PLANE SECTION REMAINS PLANE EVEN AFTER BENDING RELATED TO BONMD IN REINFORCED CONCRETE?
ANSWER - BOND IN REINFORCED CONCRETE REFERS TO THE ADHESION BETWEEN THE REINFORCEMEMNT AND THE SURROUNDING CONCRETE. IT IS DUE TO THIS BOND ONLY THE AXIAL FORCE IN REINFORCEMENT 15
TRANSFERED TO THE SURROUNDING CONCRETE. IF THE BOND 15 INADEQUATE THAN SLIPPING OF REINFORCEMENT WILL OCCUR. HENCE , THE FUNDAMENTAL ASSUMPTION OF THE THEORY OF FIEXURE , PLANE SECTION

REMAINS PLANE EVEN AFTER BENDING BECOMES VALID IN REINFORCED CONCRETE OMLY IF BOND'S ARE FULLY EFFECTIVE.

WHICH ARE THE TWO TYPES OF BOND?

ANSWER - 1) FLEXURAL BOMND - I3 THAT WHICH ARISES IN FLEXURAL MEMBERS ON ACCCOUNT OF

REINFORCING BAR. TO OBTAIN ADEQUATE FLEXURAL BOND PROPER PERIMETER OF BARS (CONTACT
2) ANCHORAGE BOND - 15 THAT WHICH ARISES OVER THE LENGTH OF ANCHORAGE FRO

BAR IMN TENSION OR PUSHING IN OF THE BAR IF IN COMPRESSION. THIS BONDS ARE ALSO CALLED

AN WHICH CAUSES A VARIATION IN AXIAL TENSION ALONG THE LENGTH OF A
. IM CASE MILD STEEL CHECK FOR FLEXURAL BOMD STRESS 1S MUST.
CUT-OFF POINT OF A REINFORCING BAR , THIS BOND RESISTS THE PULLING OUT OF

WHAT IS DEVELOPMENT LENGTH?
ANSWER - DEVELOPMENT LENGTH I3 THE LENGTH OF BAR REQUIRED TO TRANSFER THE STRESS FR
AT ANY SECTION SHALL BE DEVELOPED OM EACH SIDE OF THE SECTION BY AN APFROPRIATE DEVELO

ETE. ACCORDING TO CODE "THE CALCULATED TENSION OR COMPRESSION IN ANY BAR
R BY COMBINATION THEREQF"

WHAT 15 THE MOST EFFECTIVE WAY OF REDUCING THE DEVELOPMENT LENGTH REQUIREMENT OF
ANSWER - USE OF SMALL DIAMETER BARS CAN REDUCE THE DEVELOPMEMNT LENGTH.

WHAT ARE THE TYPE OF DEFLECTIONS?

ANSWER - 1) SHORT TERM DEFLECTION - ARE DUE TO AFPLIED SERVICE L

A HOMOGENEOUS MATERIAL.
2) LONG TERM DEFLECTION - ARE THE DEFLECTION OF A REIN
A) DIFFERENTIAL SHRINKAGE OR TEMPERATURE VARIATION
B) CREEF UNDER SUSTAINED LOADING

WHAT ARE THE MAJOR FACTORS WHICH INFLUENCE CRACK-WIDTHS IN FLP\AR p G n A M s
ANSWER - THE FOLLOWING ARE THE FACTORS INFLUENCING CRACK WID OF FLERURALSME

1) THE MEAN TENSILE STRAIN IN MEIGHBQURING REINFORCEMENT
2) THE DISTAMCE FROM CRACK TO THE NEAREST LONGITUDIMAL BAR WHICH RUNS PERPENDICULAR TO CRACK
3) DISTANCE OF NEUTRAL AXIS

AND FOR THIS PURPOSE , REINFORCED CONCRETE IS TREATED AS

CODE DOES NOT CALL FOR EXPLICIT CHECKS ON THE SERVICEABILITY LIMIT STATES OF DEFLECTION PROVIDED CERTAIN REQUIREMENTS ARE COMPILED WITH IN THE DESIGN. WHAT ARE THE REQUIREMENTS?
ANSWER - IF THE ASPECT RATIO FOR (SPAN/EFFECTIVE DEPTH) IS SATISFIED IN DESIGN THEN CODE DOES NOT CALL FOR EXPLICIT CHECKS ON SERVICEABILITY LIMIT STATES OF DEFLECTION.

[Lfd)maximum = [L/d)basic + Kt + Kc
(L/d)basic FOR &) 7 FOR CANTILEVER B) 20 FOR SIMPLY SUPPORTED BEAMS ) 26 FOR CONTINUOUS BEAMS
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FORMAT TO GIVE INPUT DATA FOR 2D FRAME

LOAD TABLE WHEN DATA GIVEN M

AND TRUSS Initial point Mo.[IP] 1
Terminal Point No [TP] |>
Width in M |
Depth in M I
Repeat Load Presview
DEPTH IM MT
LLDL M BT Uze " Enter Key" to store data

TRIAMGULAR LOAD 1M EN AT
FOIMT LO&SD P1IM EM

Mote: -> IF Frame iz for flat slab

AMUALLY
1. UDL{+ve ¥¥¥) 2

—2 load(+ve¥ )JKN/M LAA

—3.1rst point load Plﬁ]{+ve ¥)

4 2nd point load P{2)(+ve ¥)

5.Axial load P(3)(+ve) P —4—TF [
®@TP or at any point !

on Member pointing IP
6.Axial load P{4)(+ve)
@IP or at any point IF *+—TF

FOIMT LO&SD P2 1M M
Alal LOAD P3N EM POINTING I.P
Aol LOAD P4 W KM POINTING T.P
FOIMT LOAD P5IM KM
FOIMT LO&D PG M EM

then Horizontal member can
camy only UDL iLe [L.L + D L) in
KH/MZ.

Mote: -> IF Frame iz for folded
|:_||Iate then plate n_llill carry only

on Member pointing TP !
7.3rd point load P{5){+ve¥)
8.4rth point load P(6) (+ve¥)

FOIMT LOAD P77 IM kM
W.O.L Mesl INTEMSITY @& LP IM ENAMT
W.OL Mkl INTEMSITY & TP 1M KM AT

MOMEMNT IN EM AT & |LP

MOMEMT IM ENAMT & T.F
SCROLL TABLE WHEN DATA
GIVEN BY MOUSE.
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iive toad as oo im P5F e att |
dimenszions to be in feets.
Thicknesgs of plate will written
as Depth in FT.

Mote: ->If frame iz for continous
zlab. then it can carmry only U.D_L
i.e [D.L+L.L] in KEN/M

9.5th point load P{7) (+ve ¥)

10.Dist of apex of load? from IP "a"
L11.Dist of p(1) from IP in M

12.Dist of p{2) from IP in M

13.dist "x" of p(3) from IP in M
14.Dist "v" of p(4) from IP in M
15.dist of p(5) from IP in M

16.Dist of p{6) from IP in M

Depth of colurmn in

17.Dist of p{7) from IP in M
" 18.VDL{+ve)KN/M

hﬂj
~19.VDL{+ve)KN/M TF h P

20 Moment@IP(+ve p] KN-M Note| |

21 Moment (@ TP(+ve}’ ) KN-M

AR AR AR (N

|

NN I



