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(Effective net area of an axially loaded tension member)
. o lais s = A
(Area of compression flange)
N . .o “ = "'a"'n
(s el e e ds s ddlall L
(Net area of an axially loaded tension member)
PO f C e w1 - = A
(s M)qyﬂ\t)’w\wc‘v j\q)mcx\wchuo—w it
(Cross sectional area of stiffener or pair of stiffeners)
< e = "&"w
(Er S FE sy Bl
(Area of girder web)
¢ . = A
(Bearing area of base plate)
. . . . = *&*2
(e Feale) L}u}\ Ja.s‘:\ il
(Area of concrete support)
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(Column slenderness ratio separating elastic and Inelastic buckling)
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(Coefficient for prismatic members)
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(Stiffness Factor for primary member in a flat roof)
il Gl 3 sl s i Ll T O
(Stiffness factor in secondary member in a flat roof)
oo = o)
(Reduction factor)
= E

(Modulus of elasticity of steel)

(er bl
(Axial compressive stress permitted in the absence of bending moment)
sl o le 3 62V Al slaelly Sl @ g peld Bl bl slex] T B
(e ek [y
(Axial compressive stress permitted in the absence of bending
moment, for bracing and other secondarymembers)
Lt G5 lE G a YISl T
(o fodo | 5e)
(Bending stress permitted in the absence of axial force)
— f
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(Allowable bending stress in compression flange of plate girders)
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12 Ef23(Ke )2
(Bucking (Euler) stress divided by factor of safety)
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.(Allowable bearing stress)
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.(Allowable axial tensile stress)
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(Specified minimum tensile strength of the type ofsteel or asteners being used)
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.(Allowable shear stress)
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.(Specified minimum yield stress of the type of steel being used)
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.(Column yield stress)
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.(Stiffener yield stress)
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.(Factor of Safety)
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.(Moment of inertia of steel deck on a flat roof)
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(Moment of inertia of primary member in flat roof framing)
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(Moment of inertia of secondary member in flat roof framing)

Judlh gl e =
(Effective Length factor)
sy s : Ly
(o) gt don & ) gl I =
(Length of primary member in a flat roof)
(foatin) siomr Cihon (3 S5 saall b =
(Length of secondary member in a flat roof)
(M)WWL}qu\ cLaeV) n Bl =
(Spacing of secondary members in a flat roof)
R =1
Grobe) L pandl 35l ¢SS0 oy BdLl BLLL =
(Clear distance between transverse stiffeners)
. . b
Gode) ottt o) bl U 3 aasdl o 2 = d
(Flange width of rolled beam or plate girder)
.. d,
(M)é‘;ﬁ\wh}u-‘sj«xﬂ 089 (G =
(Column web depth clear of fillets)
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(Computed axial stress)
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(Computed bending stress)
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(Characteristic strength of concrete)
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(Computed shear stress)
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(Clear distance between flanges of a beam girder)
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(Actual unbraced length)

(obe) sLEV) (S sn 3 S 22 il J gl

(Actual unbraced length in plane of bending)

(fobey (Ll il o
(Radius of gyration)

(ooko) A LY 2 S Sl ladl) s
(Radius of gyration about axis of concurrent bending)
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(Girder, beam or column web thickness and wall thickness of tubular member)
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(Beam flange thickness at rigid beam — to -column connection)
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(Flange thickness)
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ASTM

ASTM

ASTM

ASTM

ASTM

1449

1775

2994

4360

4848
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P.1 Carbon steel plate , sheet and strip.
P.2 Stainless and heat resisting steel plate.

Steel tubes for mechanical , structural and general
engineering purposes.

Specification for cold rolled steel sections.
Specification for weldable structural steel.

Hot rolled structural steel sections.

P.2 Hollow sections .
P.4 Equal leg angles.

A 36  Standard Specification for Structural Steel.

A 53 Standard Specification for Welded and Seamless Pipe,
Grade B.

A 242 Standard Specification for High — Strength Low — Alley
Structural Steel.

18,

A 441 Standard Specification for High — Strength Low-Alloy
Structural Manganese Vanadium Steel.

A 500 Standard Specification for Cold —Formed Welded and

D dglay 1 Ol gall 3/1/1

ARSI Ol gl 3/1/2
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Seamless Carbon Steel Structural Tubing in Roundsand
Shapes.

ASTM - A501 Standard Specification for Hot-Formed Welded and
Seamless Carbon Steel Structural Tubing.

ASTM - A514 Standard Specification for High-yield StrengthQuenched
and Tempered Alloy Steel Plate, Suitable for Welding

ASTM - A 529 Standard Specification for Structural Steel with (290)
MPa Minimum Yield Point (12.7) mm Max. Thickness.

ASTM - A570 Standard Specification for Hot-Rolled Carbon Steel Sheet
and Strip , Structural Quality .

ASTM - A572 Standard Specification for High-Strength Low-Alloy
Columbium — Vanadium Steel for Structural Quality.

ASTM - A 588 Standard Specification for High-Strength Low-Alloy
Structural Steel.

ASTM - A 606 Standard Specification for Steel Sheet and Strip,
Hot-Rolled and Cold Rolled, High-Strength, Low-Allo with Improved
Corrosion Resistance.

ASTM - A 607 Standard Specification for Steel Sheet and Strip,
Hot-Rolled and Cold-Rolled, High-Strength, Low- Alloy, Columbium
and / or Vanadium.

ASTM - A 618 Standard Specification for Hot-Formed Welded and Seamless
High-Strength Low-Alloy Structural Tubing.

a9, LAY N Olelai 85 8

N TP PN 3/1/3
DIN 1022 Steel Bars; Hot-rolled equal angle squared-edge steel,
Dimensions, Weights, Permissible variation.

1028 Steel Bars; Hot-rolled round edge equal angles,
Dimensions, Weights, Permissible variations.

DIN 1029 Steel Sections; Hot-rolled round edge unequal angles.
Dimensions, Weights, Permissible variations.

1024 Steel Bars; Hot-rolled round edge T-bars,Dimensions, Weight
Permissible variations.

1025 T1 Steel Sections ; Hot-rolled | —beams; Narrow flange I-beams,
I-range; Dimensions, Weights, Permissible



Variations.

1025 T2 Steel Sections; Hot-rolled |- beams; Wide flange |- beams IPB
and IB Range; Dimensions, Weights,
Permissible variations .

1025 T3 Steel Sections; Hot-rolled | —beams; Wide flange
I-beams; Light weight type, IPBI Range, Dimensions,
Weights, Permissible variations.

1025 T4 Steel Sections; Hot-rolled | —beams; Wide flange | —beams,
Heavy type, IPB range; Dimensions,
Weights, Permissible variations .

1025 T5 Steel Sections; Hot-rolled | —beams; Medium flange
| -beams, IPE range, Dimensions, Weights,Permissible
variations .

1026 Steel Bars, Steel Sections, Hot-rolled round edge channels,
Dimensions, Weights, Permissible variations.

1027 Steel Bars; Hot-rolled round edge Zeds; Dimensions,Weights,
Permissible variations.

20 YA oleliY B S

DIN 59051 Steel Bars; hot-rolled square edge T-Bars with parallel Flanges
and webs (TPS steel); Dimensions, Weights,Permissible
variations.

59200 Flat steel products, Hot-rolled wide flats; Dimensions,
Permissible variations on dimensions, Form and Weight.

59370 Steel Sections; Bright square edge equal angles, Dimensions,
Permissible variations, Weights.

59410 Hollow Sections for Structural Steel Engineerings;Hot Formed
Square and Rectangular Steel Tubes;Dimensions, Weights,
Permissible Deviations.

59411 Hollow Sections for Structural Steel Engineerings; Cold Formed
Welded Square and Rectangular steel Tubes; Dimensions,
Weights, Permissible Deviations.

59413 Cold-rolled Steel Sections; Permissible Variations ondimensions,
Weights, Permissible Deviations.

17100 Steels for General Structural Purposes; Quality standard.

W PR RCHTPW ] 3/1/4



JIS G 3101 Rolled Steel for General Structure.

BS

BS

BS

BS

BS

BS

BS

BS

BS

G 3106 Rolled Steel for Welded Structure.

G 3192 Dimensions, Weight and Permissible Variations of
Hot-Rolled Steel Sections.

G 3193 Dimensions, Weight and Permissible Variations of Hot-Rolled
Steel; Plates, Sheets and Strip.

G 3194  Shape, Dimension, Weight and Tolerance for Hot-Rolled
Steel Flats.

21 LAY @ lslaY B S
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275 Dimensions of rivets.
916 Black bolts, screws and nuts.
1083 precision hexagon bolts, screws and nuts

(BSW and BSF threads).
3139 High strength friction grip bolts for structural Engineering .
P:1 general grade bolts .
3294 The use of high strength friction grip bolts in Structural steel work .

P:1 General grade bolts .

3692 ISO Metric precision hexagon bolts, screws and nuts .
4190 ISO Metric hexagon bolts, screws and nuts.

4320 Metal washers for general engineering purposes .
4395 High strength friction grip bolts and associated nuts

and washers for structural engineering .

P:1 General grade.

P : 2 Higher grade bolts and nuts and general grade washers.

P . 3 Higher grade bolts (waisted shank) , nuts and General grade
washers.



BS 4620 Rivets for general engineering purposes .

(22) LAY AN Olsla B S
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ASTM - A 307 Standard Specifications for Carbon Steel externally and
Internally threaded standard fasteners.

ASTM —-A 325 Standard Specifications for High-Strength bolts for Structural
steel joints, including suitable nuts and Plain hardened washers.

ASTM —-A 449 Standard Specifications for Quenched and TemperedSteel
Bolts and Studs.

ASTM —-A 490 Standard Specifications for Quenched and Temperedalloy steel
bolts for structural steel Joints.

ASTM —-A 502 Standard Specifications for structural steel rivets.

LY lis! sl 3/2/3

DIN 124 Round Head Rivets, Nominal Diameters 10 to 36 mm.

DIN 674 Flat Round Head Rivets, Nominal Diameters 1.4 to 6 mm.

DIN 6914 Hexagon Bolts with Large Widths across Flats for High — tensile
Bolting in steel structures.

DIN 7968 Hexagon Fitting Bolts; without Nut, with Hexagon Nut,for steel
Structures .

DIN 7990 Hexagon Bolts with Hexagon Nuts for Steel Structures.

el 3/3
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BS 639 Covered electrodes for the manual metal-arc welding of carbon
And carbon manganese steels .



BS 5135

AWS - A
AWS - A
AWS - A
AWS - A
AWS - A
AWS - A
AWS - D

Metal-arc welding of carbon and carbon manganese steels .

5.1

5.5

5.17
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Loads
Penetration
Groove

- Weld
Alignment
Members
Cripple
Buckling
Bending
Finishing
Uplift

Failure

Span
Rivets
Simple

- Frame

Panel

Notches
Camber

Bearing
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Punching
Deformation
Fabrication
Gouges
Lap

- Joints
Erection
Restrain
Expansion

Tear

Hole

Beam
Rigid
- frame
Side
- Sway
Trusses

Girders

Diaphram
Fillers
Throat
Live

- Loads
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Drift pins

Strut

Crane
Tie

- Plate
Support
Grout

Fastners

Fillet
- Weld

Angles

Leg
Plug

- Weld
Reaming
Faying Surface

Penthouse
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Lacing
Tension
Fillet
Slot

Flange

81

Net

- area
Impact

- Loads
Grinding
Box Type

- beams

Nuts

Compression

Longitudinal

- Spacing

Column

Components
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Counter sunk

Separators
Effective
- area

Washer

82

Shear

Inertia

Eccentric
Weld
Butt -
Fillet or groove -

Plug -

Flush
Zigzag
Intermittent
Drill

Built up
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- members
AXis
Axially

- Loaded

Rolled
Bolts
Reamer
Transverse

- Spacing
Plane
Pin
Coefficient

Factor

83

Modulus
Joint
Size
Stiffeners
Bracing
Milled

- Surfaces
Dead

- Loads
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SPECIFICATION FOR THE DESIGN, FABRICATION AND ERECTION OF STRUCTURAL STEEL

FOR BUILDINGS, 1978,
American Institute of Steel Construction.

UNIFORM BUILDING CODE, 1982,
International Conference of Building Officials.

SPECIFICATIONS FOR BUILDINGS,
American Institute of Steel Construction.

COLD — FORMED STEEL DESIGN MANUAL,
American Iron and Steel Institute.

METRIC PRACTICE FOR STRUCTURAL STEEL WORK,
The British Constructional Steel work Asociation LTD., London.

THE USE OF STRUCTURAL STEEL IN BUILDINGS (BS 449),
British Standards Institution.

STEEL DESIGNERS MANUAL,
Constructional Steel Research and Development Organization.

COMPOSITE CONSTRUCTION IN STRUCTURAL STEEL AND CONCRETE
(CP 117).
British Standards Institution.



9- JOHNSON, R.P.
“Composite Structures of Steel and Concrete.”

10- STEEL STRUCTURES (SN 161),
Swiss Society of Engineers and Architects, 1979, Zurich.

BS 1449

BS 1775

BS 2994

BS 4360

BS 4848

ASTM - A

ASTM - A

ASTM - A

ASTM - A

ASTM - A

ASTM - A

ASTM - A

ASTM A

P.1
P.2

P.2
P.4

36

53

242

441

500

501

514

(85) LY A Oty B3

ezl

Carbon steel plate, sheet and strip.
Stainless and heat resisting steel plate.

Steel tubes for mechanical, structural and general engineering
purposes.

Specification for cold rolled steel sections.
Specification for weldable structural steel.
Hot rolled structural steel sections.

Hollow sections.

Equal leg angles.

Standard Specification for Structural Steel.

Standard Specification for Welded and Seamless Pipe.

Standard Specification for High-Strength
Low-Alley Structural Steel.

Standard Specification for High- Strength Low- Alloy Structural
Manganese Vanadium Steel.

Standard Specification for Cold- Formed Welded and Seamless
Carbon Steel Structural Tubing in Round and Shape.

Standard Specification for Hot- Formed Welded and Seamless
Carbon Steel Structural Tubing.

Standard Specification for High- Yield Strength Quenched and
Tempered Alloy Steel Plates, Suitable for Welding.

529 Standard Specification for Structural Steel with (290)

Mpa Minimum Yield Point (12.7) mm Max. thickness.

86) LIV A Olelas¥ B



ASTM - A

ASTM - A

ASTM - A

ASTM - A

ASTM - A

ASTM - A

DIN 1022

1028

1029

59370

10247

1025

1025

1025

1025

1025

570

572

588

606

607

618

Tl

T2

T3

T4

T5

Standard Specification for Hot-Rolled Carbon Steel Sheet
and Strip,Structural Quality.

Standard Specification for High- Strength Low- Alloy Columbium —
Vanadium Steels for Structural Quality.

Standard Specification for High- Strength Low- Alloy
Structural Steel.

Standard Specification for Steel Sheet and Strip, Hot-Rolled and

Cold- Rolled, High,- Strength, Low-Alloy, with Improved Corrosion Resistance.

Standard Specification for Steel Sheet and Strip,Hot-Rolled and
Cold Rolled, High- Strength, Low- Alloy, Columbium and/or Vanadium.

Standard Specification for Hot-Formed Welded and Seamless
High-Strength Low-Alloy Structural Tubing.

Steel Bars; Hot —rolled equal angle squared-edge steel,
Dimension, Weights, Permissible Variation.

Steel Bars; Hot —rolled round edge equal angles,
Dimensions, Weights, Permissible Variations.

Steel Sections; Hot-rolled round edge unequal angles.
Dimensions, Weights, Permissible Variations.

Steel Sections; Bright square edge equal anglesDimensions,
Permissible Weights , Variations.

Steel Sections; Hot-rolled round edge T-bars,
Dimensions, Weights, Permissible Variations.

Steel Bars; Hot-rolled I-beams; Narrow flange I-beams,
I-range; Dimensions, Weights, Permissibl Variations.

&7

Steel Sections; Hot-rolled I-Beams; Wide flangel-beams
IPB and IB Range; Dimensions, Weights, Permissible variations.

Steel Sections; Hot-rolled I-beams; Wide flange I-beams; Light

weight type, IPBI Range, Dimensions, Weights, Permissible variations.

Steel Sections; Hot-rolled I-beams; Wide flange I-beams; Heavy
type, IPB Range, Dimensions, Weights, Permissible variations.

Steel Sections; Hot-rolled I-beams; Medium flange I-beams, IPB
range, Dimensions, Weights, Permissible variations.
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JIS -

1026

1027

59051

59200

59410

59411

59413

17100

G 3101

G 3106

G 3192

G 3193

G 3194

Steel Bars, Steel Sections, Hot-rolled round edge Channels Dimensions, Weights,
Permissible variations.

Steel Bars; Hot-rolled round edge Zeds; Dimensions,
Weights, Permissible variations.

Steel Bars; hot-rolled square edge T-Bars with parallel flanges
and webs (TPS steel) ; Dimensions, Weights,Permissible variations.

Flat steel products, Hot-rolled wide flats; Dimensions, permissible
variations on dimensions,Form and Weight.

Hollow Sections for Structural Steel Engineerings Hot Formed
square and Rectangular Steel Tubes;Dimensions, Weights, Permissible Deviations.

Hollow Sections for Structural Steel Engineerings;
Cold Formed Welded Square and Rectangular Steel Tubes; Dimensions, Weights,
Permissible Deviations.

(88, LY sl 83
Cold-Rolled Steel Sections; Permissible Variations on
Dimensions, Weights, Permissible Deviations.
Steels for General Structural Purposes; Quality standard.
Rolled Steel for General Structure.
Rolled Steel for Welded Structure.

Dimensions, Weight and Permissible Variations of Hot- Rolled
Steel Sections.

Dimensions, Weight and Permissible Variations of Hot-Rolled
Steel Plates, Sheets and strip.

Shape, Dimension, Weight and Tolerance for Hot- Rolled
Steel Flats.
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