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CASE STUDY : GIRDER DRAWING
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CASE STUDY : GIRDER DRAWING (45.7 M)
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COMPONENTS OF A (45.7M) THROUGH GIRDER

S/NO MEMBER TYPE WELD DESCRIPTION

1 BOTTOM  CHORD Built up channels Fillet

2 TOP CHORD Built up section Fillet

3 VERTICALS Built up I beams Fillet

4 DIAGONALS Boxed up rolled channels Fillet

5 END RAKER Built up channels Fillet

6 CROSS GIRDERS Built up I-beams Fillet

7 RAIL BEARERS Built up I-beams Fillet

8 SWAY GIRDERS Built up Truss NA

9 CROSS BRACINGS Rolled angle NA

10 PORTALS Built up I -section Fillet

11 GUSSETS Plates NA
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WELD JOINTS

There are 2 types of weld joints

Butt Weld

Fillet Weld
1.

2.

WELDING PROCESSES

1-SMAW (SHIELDED METAL ARC WELDING)

2-SAW (SUBMERGED ARC WELDING)

3-GMAW (GAS METAL ARC  WELDING)

4-FCAW (FLUX CORED ARC WELDING)
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DIFFERENT BUILTUP SECTIONS
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WELD SYMBOLS
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BUTT WELD



MATERIAL PROPERTIES
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MECHANICAL PROPERTIES
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IS2062  - Specifies 9 grades of steel starting with E250 to E650

For grades E 250 to E 410( 5 Grades) ,there are four sub-qualities (A, BR, B0 and C) 
For grades E 450 to E 650(4 Grades), there are two sub-qualities (A and BR). 

GRADES OF STEEL

Impact test not 
required, semi-
killed/killed

Impact test optional; if 
required at room 
temperature, semi-
killed/killed

Impact test mandatory 
at 0°C semi-killed/ 
killed

Impact test mandatory 
at –20°C, 

A :

B0 :

BR :

C :
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MECHANICAL PROPERTIES
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CARBON EQUIVALENT WELDABILITY

Up to 0.35 Excellent

0.36-0.40 Very Good

0.41-0.45 Good

0.46-0.50 Fair

Over 0.50 Poor 

CHEMICAL COMPOSITION AND WELDABILITY OF STEEL
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WELDING ROD NOMENCLATURE
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SPECS OF MIG WIRES



IMPORTANT DOCUMENTS
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QAP-(QUALITY 
ASSURANCE PLAN)

WPQR - (WELDING 
PROCEDURE 
QUALIFICATION RECORD)

WPSS-(WELDING 
PROCEDURE 
SPECIFICATION SHEET) 

1.

2.

3.
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QAP –QUALITY ASSURANCE PLAN 
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QAP FOR STEEL



ING-IABSE Workshop on “Design, Construction and Maintenance of Steel Bridges” ,  Dehradun,  19th & 20th  October, 2024

22

WPQR - (WELDING PROCEDURE QUALIFICATION RECORD)
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WELDING PARAMETERS FOR WPQR



ING-IABSE Workshop on “Design, Construction and Maintenance of Steel Bridges” ,  Dehradun,  19th & 20th  October, 2024

24

TESTS FOR WPQR
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WPSS-(WELDING PROCEDURE SPECIFICATION SHEET) (1/2)
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WPSS-(WELDING PROCEDURE SPECIFICATION SHEET) (2/2)
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WPSS- WELDING PARAMETERS (1/2)
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WPSS- WELDING PARAMETERS (2/2)



WELD EFFECT
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MICRO ETHCHING

IMAGE 1 : Good Fusion

IMAGE 2 : Deeper Penetration, High Voltage

IMAGE 3 : Improper Fusion

IMAGE 4 : Improper Fusion
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SLAG,PIN HOLES,UNDERCUT AND INCOMPLETE FUSION
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EXCESSIVE CONVEXITY,CONCAVITY,WELD REINFORCEMENT AND 

INCOMPLETE FUSION



TESTING OF WELDS
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NON-DESTRUCTIVE TESTING OF WELDS

Visual Inspection

Liquid Penetrant Inspection

Magnetic- particle Inspection

Radiography

Ultrasonic Inspection

1.

2.

3.

4.

5.
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WELD SIZE MEASUREMENT
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LIQUID PENTRANT INSPECTION (2/3)



TOLERANCES
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OPEN WEB GIRDER
TOLERANCE IN MM. NATIONAL IN THE FIGURE 

NO.1(PLUS) (MINUS).

a) Overall length of Girders 1 1 K

b) Distance between centre to centre of bearings 1 1 L

c) Cross diagonals of assembled bays 1 1 M

d) Centre to centre of cross girders 1 1 N

e) Centre to centre of Rail bearer 1 1 P

f) Panel length in lateral bracing system 1 1 Q

g) Distance between inter section line of chords vertical & horizontal 1 1 R

h)
Butting edges of compression members
i) Throughout
ii) Locally

0
0

0.15
0.25

s
s

i) Twist in members. 0 0 T

j) Lateral distortion between points of lateral support .001L .001L U

HOLES
TOLERANCE IN MM. NATIONAL IN THE FIGURE 

NO.3
(PLUS) (MINUS).

a) Between  any two holes in group 0.5 0.5 V

b) Between holes of one group and another 1 1 W

c) Edge distance. 0.5 0.5 X

d) Distance of ‘GO’ gauge open holes in two or more thickness. 0 0.8 Y

FABRICATION TOLERANCE IN GIRDERS 
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FABRICATION TOLERANCE IN GIRDERS (1/4)

Figure 1

Figure 2
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OPEN WEB GIRDER
TOLERANCE IN MM. NATIONAL IN THE FIGURE 

NO.1(PLUS) (MINUS).

a) Overall length of Girders 1 1 K

b) Distance between centre to centre of bearings 1 1 L

c) Cross diagonals of assembled bays 1 1 M

d) Centre to centre of cross girders 1 1 N

e) Centre to centre of Rail bearer 1 1 P

f) Panel length in lateral bracing system 1 1 Q

g) Distance between inter section line of chords vertical & horizontal 1 1 R

h)
Butting edges of compression members
i) Throughout
ii) Locally

0
0

0.15
0.25

s
s

i) Twist in members. 0 0 T

j) Lateral distortion between points of lateral support .001L .001L U

HOLES
TOLERANCE IN MM. NATIONAL IN THE FIGURE 

NO.3
(PLUS) (MINUS).

a) Between  any two holes in group 0.5 0.5 V

b) Between holes of one group and another 1 1 W

c) Edge distance. 0.5 0.5 X

d) Distance of ‘GO’ gauge open holes in two or more thickness. 0 0.8 Y

FABRICATION TOLERANCE IN GIRDERS 



TRIAL ASSEMBLY
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CAMBER
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✓ Camber jacks are put below 

each joint

✓ Mismatching holes in packs 

shall be rimmed 

✓ Fifty percent holes should be 

on drifts

Balance should be on  

TRIAL ASSEMBLY PROCEDURE (1/2)
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✓Dimensions to be checked

✓Camber at node points to 

be taken by levelling 

instruments 

TRIAL ASSEMBLY PROCEDURE (2/2)



PROTECTION AGAINST CORROSION

2
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BLAST SURFACE CLASSIFICATION
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DESIRED LIFE OF COATING SYSTEM IN DIFFERENT ENVIRONMENT
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SPECIFICATION FOR DIFFERENT COATING SYSTEM (SHOP)
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SPECIFICATION FOR DIFFERENT COATING SYSTEM (SITE)



ASSEMBLY & ERECTION

3
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HSFG BOLT NOMENCLATURE

The property class of bolts 8.8  is embossed or indented 
as 8S 

❖8 indicates-8000N/mm^(ultimate)
❖8 indicates -80%of ultimate ,640N/mm^ is the shear

Typical 
Marking 
on Nuts

Friction along interface transmits 
load in case of HSFG Bolt subject 
to shear

A bolt assembly Typical Marking 
on bolt-heads
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HSFG WASHERS

Type B: Square taper washers for use 
with channels (6deg taper) 
Type C: Square taper washers for use 
with I-beams (8 deg taper)

Type A: Plain 
hole circular 
washers
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PRECAUTIONS - HSFG BOLT

❖All the bolts, washers and nuts should be accompanied by 
manufacturer test certificates 

❖Appropriate markings indicating that these bolts are as per 
relevant codes should be checked 

❖Metalizing the surface which is to be connected by the HSFG 
bolts is permitted 

❖ Painting the interface, which has been metalized,is not 
permitted

❖Reusing a bolt, which has been fully tightened once, is not 
permitted 
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WIRE ROPE SPLICE TYPES
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DIFFERENT HITCHES
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LOAD FACTOR ON SLINGS
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ALL TERRAIN CRANES
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CRAWLER CRANE
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PLANNING BEFORE LIFTING

✓ Details & arrangement of member  - show sizes, capacities, and      location of centre of gravity of each pick

✓ False work and temporary support details – show sizes and capacities

✓ Crane capacity 

• Crane type, 

• Lifting capacity at given radius and orientation

• Counterweight requirements 

• Boom length

✓ Pick weight chart indicating – Weight of member, plus rigging and any attachments

✓ Written procedure indicating –Erection sequence for primary and secondary members , method of tie down of 

individual pieces, lateral bracing, and field splices. 

✓ Releasing of the hook –Plan for the approach of rigger for unhooking
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CRAWLER CRANE LOAD CHART
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PLANNING BEFORE LIFTING

✓ Details & arrangement of member  - show sizes, capacities, and      location of centre of gravity 

of each pick

✓ False work and temporary support details – show sizes and capacities

✓ Crane capacity 

• Crane type, 

• Lifting capacity at given radius and orientation

• Counterweight requirements 

• Boom length

✓ Pick weight chart indicating – Weight of member, plus rigging and any attachments

✓ Written procedure indicating –Erection sequence for primary and secondary members , method 

of tie down of individual pieces, lateral bracing, and field splices. 

✓ Releasing of the hook –Plan for the approach of rigger for unhooking
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TIPS  ON CRANE SAFETY

✓ Working area restrictions and obstacles should be mapped before lifting.

✓ Crane should be Leveled (3deg tilt can reduce lifting capacity by50%)

✓  Centrifugal force - Swinging should be  slow and  the job should never 
touch the boom when lifted 

✓ Positioning of a load should not be done by side loading the boom

✓ The load should not be left suspended for a break or for the shift end  
stoppage 

✓ Overhead power lines should be marked and the lift should be planned 
along with the crane operator and lift foreman 



THANK YOU
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