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DEMAND

1.1 INTRODUCTION TO PLASTIC ANALYSIS AND LIMIT STATE DESIGN 
PLASTIC ANALYSIS: ANALYSIS OF STEEL STRUCTURES – METHODS – 
ELASTIC, PLASTIC AND DYNAMIC ANALYSIS AND ADVANCED METHOD OF 
ANALYSIS BASED ON IS:800 – 2007 – IDEALIZED STRESS VS STRAIN 
CURVE FOR STRUCTURAL STEEL – REQUIREMENTS AND 
ASSUMPTIONS OF PLASTIC METHOD OF ANALYSIS – FORMATION OF 
PLASTIC HINGES IN FLEXURAL MEMBERS – PLASTIC MOMENT OF 
RESISTANCE AND PLASTIC MODULUS OF SECTIONS – SHAPE FACTORS 
OF RECTANGULAR / CIRCULAR / I /T - SECTIONS – COLLAPSE LOAD 
– DETERMINATION OF COLLAPSE LOADS FOR CANTILEVER , SIMPLY 
SUPPORTED AND FIXED BEAMS BY ANY (STATICALLY OR KINEMATICAL 
METHOD– PROBLEMS. 
LIMIT STATE DESIGN : ADVANTAGES OF LIMIT STATE DESIGN OF STEEL 
STRUCTURES – BASIS FOR DESIGN – CLASSIFICATION OF LIMIT 
STATES – CHARACTERISTIC AND DESIGN ACTIONS – ULTIMATE AND 
DESIGN STRENGTHS - PARTIAL SAFETY FACTORS FOR LOADS AND 
MATERIALS – DESIGN REQUIREMENTS – STRENGTH REQUIREMENTS : 
STABILITY , FATIGUE AND PLASTIC COLLAPSE – SERVICE ABILITY 
REQUIREMENTS : DEFLECTION LIMITS, VIBRATION , DURABILITY AND 
FIRE RESISTANCE –GEOMETRICAL PROPERTIES OF GROSS AND 
EFFECTIVE CROSS SECTIONS – CLASSIFICATION OF CROSS SECTIONS 
AS PER IS:800-2007 

OBJECTIVES: 
ON COMPLETION OF THE COURSE, THE 
STUDENT WILL BE ABLE: 

  TO UNDERSTAND THE BEHAVIOR OF 
STRUCTURAL STEEL IN ITS PLASTIC STAGE. 

  TO LEARN PLASTIC ANALYSIS OF SIMPLE 
MEMBERS. 

TO DESIGN SIMPLE STEEL MEMBERS TO 
RESIST AXIAL FORCES. 

  TO DESIGN SIMPLE FLEXURAL MEMBERS. 

  TO DESIGN WELDED /BOLTED 
CONNECTIONS FOR STEEL MEMBERS 

2.1 DESIGNOFTENSIONANDCOMPRESSIONMEMBERSBY 
L.S.M 
TENSION MEMBERS – DESIGN STRENGTH OF TENSION MEMBERS 
AGAINST YIELDING OF GROSS SECTION, AGAIN STRUCTURE OF 
CRITICAL SECTION AND DUE TO BLOCK SHEAR – DESIGN 
REQUIREMENTS – PROBLEMS ON DETERMINATION OF DESIGN 
STRENGTH OF GIVEN MEMBERS AND DESIGNING TENSION MEMBERS 
USING ROLLED STEEL SECTIONS FOR GIVEN LOADS – DESIGN OF 
BOLTED AND WELDED CONNECTIONS FOR TENSION MEMBERS. 
COMPRESSION MEMBERS – EFFECTIVE LENGTH AND EFFECTIVE 
SECTIONAL AREA OF COMPRESSION MEMBERS – DESIGN STRESS 
AND DESIGN STRENGTH –BUCKLING CLASS OF CROSS SECTIONS – 
IMPERFECTION FACTOR – STRESS REDUCTION FACTOR – THICKNESS 
OF ELEMENTS – ECCENTRICITY OF LOADS ON COLUMNS – SINGLE 
ANGLE AND DOUBLE ANGLE STRUTS – BOLTED AND WELDED 
CONNECTIONS FOR STRUTS – DESIGN OF BUILT UP COLUMNS – 
CONNECTING THE COMPONENTS OF BUILT UP COLUMNS BY TACKING 
BOLTS / WELDS – REQUIREMENTS OF CONNECTIONS – LACED 
COLUMNS –SINGLE AND DOUBLE LACED SYSTEMS – REQUIREMENTS 
OF LACING BARS – DESIGN OF LACINGS – BATTENED COLUMNS – 
REQUIREMENTS OF BATTENS –DESIGN OF BATTENS – PROBLEMS 
COLUMN BASES –SLAB BASE AND GUSSETED BASE
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SYLLABUS PERIOD
TRAINING – 2/2 HRS/UNIT
REMOTE  - 2/2 HRS/UNIT

DURATION - SEMESTER
ONLINE/REMOTE ACCESS

SYLLABUS COACHING
TRAINING - 2/UNIT TRAINING
SELF - 4/UNIT ASSIGNMENT

PRESENTATION – 2/UNIT
SHOWTIME - 2/UNIT  

FEATURES
TRAINING BY IND. PROFESSIONAL

INDUSTRY APPLICATION
TRAINER OPPORTUINITY
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3.1 DESIGN OF FLEXURAL MEMBERS FOR BM AND SF BY L.S.M 
LATERALLY SUPPORTED BEAMS – CLASSIFICATION OF STEEL BEAMS – 
EFFECTIVE SPAN – DESIGN PRINCIPLES – WEB BUCKLING AND WEB 
CRIPPLING – MINIMUM THICKNESS OF WEB – SECTIONS WITH WEBS 
SUSCEPTIBLE / NOT SUSCEPTIBLE TO BUCKLING UNDER SHEAR 
BEFORE YIELDING – DESIGN BENDING STRENGTH OF SECTIONS WITH 
LOW SHEAR - EFFECT OF HOLES IN TENSION ZONE – NOMINAL SHEAR 
STRENGTH AND DESIGN SHEAR STRENGTH OF SECTIONS –LIMITING 
DEFLECTION OF BEAMS - DESIGN OF LATERALLY SUPPORTED SIMPLE 
BEAMS FOR BENDING MOMENT AND SHEAR FORCE USING SINGLE / 
DOUBLE ROLLED STEEL SECTIONS ( SYMMETRICAL CROSS SECTIONS 
ONLY ) PROBLEMS – UNSYMMETRICAL ( BI – AXIAL ) BENDING – 
DESIGN OF LATERALLY SUPPORTED PURLINS FOR SLOPED ROOF 
TRUSSES ( FOR GIVEN VERTICAL UDL WITH BM COEFFICIENT 0.085 ) 
– SIMPLE PROBLEMS. 
4.1 DESIGN OF SECTIONS FOR COMBINED ACTIONS 
SECTIONS SUBJECTED TO BENDING MOMENT AND HIGH SHEAR 
FORCE – EFFECT OF HIGH SHEAR ON FLEXURAL CAPACITY OF 
SECTIONS – LIMITING VALUE OF SHEAR FORCE FOR FULL MOMENT 
CAPACITY OF SECTIONS – REDUCED DESIGN STRENGTH OF PLASTIC / 
COMPACT / SEMI COMPACT SECTIONS SUBJECTED TO HIGH SHEAR – 
DESIGN OF SUPPORT SECTIONS OF CANTILEVERS AND CONTINUOUS 
BEAMS – PROBLEMS 

TEXT BOOK: 
1. M.R.SHIYEKAR  LIMIT STATE DESIGN ―
IN STRUCTURAL STEEL , PHI LEARNING 
PVT LTD,2011 

REFERENCE BOOK: 
2. K.S.SAI RAM  DESIGN OF STEEL ―
STRUCTURES PEARSON- PORLING 
KINDERSLEY PVT LTD 
3. DR.SUBRAMANIAM – STEEL 
STRUCTURES, LAXMI PUBLICATIONS, 
2011. 

5.1 DESIGN OF CONNECTIONS AND DETAILING 
GENERAL – TYPES OF CONNECTIONS – BOLTED, RIVETED AND WELDED 
CONNECTIONS – RIGID AND FLEXIBLE CONNECTIONS– COMPONENTS 
OF CONNECTIONS – BASIC REQUIREMENTS OF CONNECTIONS 
-CLEARANCE FOR HOLES – MINIMUM AND MAXIMUM SPACING –
MINIMUM EDGE/END DISTANCES – REQUIREMENTS OF TACKING 
FASTENERS. 
BOLTED CONNECTION – TYPES OF BOLTS –BEARING TYPE BOLTS – 
NOMINAL AND DESIGN SHEAR STRENGTHS OF BOLTS – REDUCTION 
FACTORS FOR LONG JOINTS, LARGE GRIP LENGTHS, THICK PACKING 
PLATES–NOMINAL AND DESIGN BEARING STRENGTHS OF BOLTS – 
REDUCTION FACTORS FOR OVER SIZED AND SLOTTED HOLES – 
NOMINAL AND DESIGN TENSILE 
STRENGTHS(TENSION CAPACITY) OF BOLTS–FRICTION GRIP TYPE 
BOLTS –ADVANTAGES – REQUIREMENTS AS PER IS 3757 –NOMINAL 
AND DESIGN SLIP RESISTANCE OF BOLTS IN SHEAR– SLIP FACTORS 
PROBLEMS ( COMBINED ACTIONS NOT INCLUDED ). 
WELDED CONNECTION – TYPES OF WELDS – FILLET WELDS – 
MINIMUM AND MAXIMUM SIZES – EFFECTIVE LENGTH OF WELD – 
FILLET WELDS ON INCLINED FACES –DESIGN STRENGTHS OF 
SHOP/SITE WELDS – BUTT WELDS – EFFECTIVE THROAT THICKNESS 
AND EFFECTIVE LENGTH OF BUTT WELD – STRENGTH OF BUTT WELD – 
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