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What is a steel structure?

A steel structure i1s a metal structure which is made of
structural steel components connected to each other to carry
loads and provide rigidity.

Because of the high strength of steel, these structures are
reliable and require less raw material than some other types
of structure such as concrete.

In modern construction, steel structures are used for
almost every type of structure including heavy industrial
building, high-rise building, equipment support systems,
Infrastructure, bridges, towers, heavy industrial plant, etc.



Common Steel Structures

= Framed Building




Lingan Island Powerplant, Skeleton Frame
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Nashville Convention Centre, tower overview



Pan Pacific Hotel and Convention Centre, Vancouver, main tower



Common Steel Structures

= Roof Truss
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Common Steel Structures

= |ndustrial Building




Common Steel Structures
= Truss Bridge
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Common Steel Structures

= Suspension Bridge




Suspension structural system




Common Steel Structures
= Cable Stayed Bridge

—tENSION
compression

cable-stayed



RAMA IX Bridge, Bangkok Thailand
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RAMA VIII Bridge, Bangkok Thailand




What is STEEL ?

Steel is an alloy of iron (Fe) and carbon (C).
Depending on the desired steel properties, one or more
of other alloying elements are also added to the steel.
The important ones are:

manganese (Mn), silicon (Si),
aluminum (Al), nickel (Ni),

chromium (Cr), molybdenum (Mo),

copper (Cu), vanadium (V),
niobium (Nb), titanium (Ti) and
boron (B).

Iron Ore




STEEL Manufacturing

Elaciric Arc Fumaca
Steel Refining Facility

Direct Reduction

Froduces solid.
metallic iron

-

Recycled El

Basic Oxygen Furnace
Produces molen stee,

R

Fig Iron Casting

Blast Fumace
Produces molten pig iron from iron ore,




Advantages of Steel

High Strength to Weight

Uniformity (properties not change with time)

Highly Ductile
Good Fracture Toughness

Easily Constructed and Modified Structures

Easily Recycled




Disadvantages of Steel

X Maintenance Cost
X Requires Fireproofing

X Slender Members Susceptible to Buckling

X Fatique

X Brittle Fracture at very low temperature




Steel Casting & Hot Rolling

Continuous Caster

%‘- ladle of molten steel

Rolling Mill

Blooms

Billets




Hot-Rolled Steel Shape
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Cold-Formed Steel

Cold-formed steel shapes are formed at room temperature.
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Stress - Strain Relationships

true fracture stress \)
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Properties of Structural Steels

YIELD STRESS

2 ASTM = American
(kg/cm?) TENSILE STRENGTH

Thickness (mm) (kg/cm?) JIS = Japanese

DESIGNATION

16 or under| over 16 TIS = Thailand

ASTM A36
JIS G3101 SS400
JIS G3106 SM400
TIS SM400

2500 2400 4000 - 5200

JIS G3101 SS490 2900 2800 5000 - 6200

JIS G3106 SM490
TIS SM490

ASTM A572

JIS G3106 SM520 3700 3600 5300 - 6500
TIS SM520

3300 3200 5000 - 6200

JIS G3106 SM570 4600 4500 5800 - 7300

In this course:
Yield stress, F, = 2500 kg/cm?
Tensile Strength F, = 4000 kg/cm?
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SM 400 245 235 400 - 510 23 18 22
SM 490 325 315 490 - 610 22 17 21
SM 520 365 355 520 - 640 19 15 19
SM 570 460 390 570 -720 19 19 26
SS 400 245 235 400 - 510 21 17 21
SS 490 285 275 490 - 610 19 15 19
SS540 | 400 390 | 5404gn | 16 13 17




H-section or Wide-flange (WF) or W-section
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H-section or Wide-flange (WF) or W-section
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a o] r| & x| 4 3 L | s n | s ]S
mm < kg/m | mm | mm | mm nim i cm? cm? cm? cm cm cm? cm?

900286 912 | 302 28 18 34 364.0 498.000 | 15,700 | 37.0 6.56 10,900 1,040
900-243 | 900 | 300 | 28 | 16 | 28 | 3098 | 411,000 | 12,600 | 364 | 6.39 | 9.140 843
900213 890 | 299 28 15 23 270.9 345,000 | 10,300 | 35.7 6.16 7.760 688
800241 808 | 302 28 16 30 307.6 339.000 | 13.800 | 33.2 6.70 8.400 0915
300210 800 | 300 28 14 26 2674 292,000 11,700 33.0 6.62 7,200 732
800191 792 | 300 28 14 22 2434 254,000 9930 | 32.3 6.39 6,410 662
700215 708 | 302 28 15 28 273.6 237,000 | 12,900 | 294 6.86 6,700 853
700185 700 | 300 28 13 24 2355 201,000 10,800 29.3 6.78 5,760 722
700166 692 | 300 28 13 20 211.5 172,000 9.020 28.6 6.53 4,980 602
600<175 594 | 302 28 14 23 2224 137.000 | 10,600 | 249 6.90 4.620 701
600=151 588 | 300 28 12 20 192.5 118.000 9.020 | 248 6.85 4.020 601




| or S - Section
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| or S - Section
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1 < mm kg/m mm | mm mim mim cm? cm? cm? cm cm cm? cm?
10075 12.9 100 75 3 8 16.43 281 473 | 4.14 1.70 56.2 12.6
125%75 16.1 125 75 5.5 9.5 20.45 538 57.5 | 5.13 1.68 86 15.3
15075 17.1 150 75 5.5 9.5 21.83 819 57.5 1 6.12 1.62 109 153
150125 36.2 150 125 8.5 14 46.15 1.760 385 6.18 2.89 235 61.6
200100 26.0 200 100 7 10 33.06 2,170 138 811 2.05 217 27.7
200150 50.4 200 150 9 16 64.16 4,460 753 | 8.34 3.43 446 10.0




T — Section (W/2)
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T — Section (W/2)
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mm < kg/m | mm 111 1 min | 1m ci? cm? cm? cim cim ci? cm? cin
50 = 8.6 50 100 6 8 10 10,95 | 16.1 | 66.9 | 1.21 | 247 | 4.03 | 134 | 1.00
62.5 <119 | 61.5 125 6.5 9 10 15.16 35 147 1.52 | 3.11 | 691 | 235 | 1.19
75x10.5 74 100 6 9 11 1342 | 51.7 | 753 | 1.96 | 2.37 | 884 | 15.1 | 1.55
75+<15.8 75 150 7 10 11 20.07 66.4 282 1.82 3.75 10.8 37.6 1.37
87.5:20.1 87.5 175 7.5 11 12 25.01 115 492 2.12 | 4.38 15.9 56.2 1.55
100=9.1" 99 99 4.5 7 11 11.59 93.8 56.8 2.84 2.21 12.1 11.5 2.14
100:10.7 100 100 5.5 8 11 13.58 114 67 2.90 2.22 14.8 13.4 2.29
100:=15.3 97 150 i} 9 13 19.51 125 254 2.53 3.61 15.8 338 1.79
1002249 100 200 8 12 13 31.77 184 801 241 5.02 22.3 80.1 1.73
100-=28.1* 100 204 12 12 13 35.77 256 851 2.67 | 4.88 324 834 2.09
100x32.8" 104 202 10 16 13 41.85 251 | 1100 | 245 | 513 | 295 109 | 1.91




Channel Section - CH
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Channel Section - CH
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1 ke/m mm | mm | mm | mm cim? cm cm* cm? ci ci cim’?
7540 6.92 75 40 5 7 8.82 1.27 75.9 124 | 293 | 1.19 4.54
10050 9.36 100 50 5 7.5 11.92 1.55 189 269 | 3.98 | 1.50 7.82
12565 13.4 125 63 6 8 17.11 1.94 425 65.5 1499 | 1.96 14.4
15075 18.6 150 75 6.5 10 23.71 2.31 864 122 | 6.04 | 2.27 23.6
15075 24.0 150 73 9 12.5 | 30.59 2.31 1050 147 | 5.86 | 2.19 28.3




Equal Leg Angle Section - L
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Equal Leg Angle Section - L
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1.84
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Unequal Leg Angle Section - L
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Unequal Leg Angle Section - L
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dmin NUIAR AudnN BulueILde
dxbext A Cx Cy I ly lu(max) lv(min)
mm kg/m cm? cm cm cm* cm?* cm* cm?*
90x75x6 7.56 9.627 2.64 1.90 76.9 48.6 101 24.2
90x75x9 11.0 14.04 2.75 2.01 109 68.1 143 34.1
90x75x12 14 .4 18.36 2.87 2.12 139 86.8 182 440
100x75x7 9.32 11.87 3.06 1.84 113 57.0 144 30.7
100x75x10 13.0 16.50 3.18 1.94 159 76.1 194 413
100x75x13 16.5 21.06 3.30 2.06 199 94.8 242 52.2




C Section (Cold Formed Steel)

#UIAA 1 C125x50 (Mm X mm)
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C Section (Cold Formed Steel)

A15199 N.7
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Round Tube : O
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AMANUAYAINALHANNAINI5UDY (Carbon Steel Tube)
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ELML=h T3

mch (mm) kg/m 1111 cim?

3/4(21.7) 0.972 2.0 1.238

1(27.2) 1.24 2.0 1.583
1.41 2.3 1.799

1 3/8(34.0) 2.3 2.291

13/4(42.7) 2.2¢ 23 2919
28 3.510

2 (48.6) 28 4.029
3.2 4.564




Square Tube :
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Rectangular Tube :
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End of Lecture



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42

