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TABLE 1.5 Typical Properties of Construction Materials.*

Tensile Elastic Coefficient of Thermal Energy
Density  Strength Modulus  Thermal Expansion Conductivity Requirement

Material (kg/m?) (MPa) (GPa) (10°%°C) (W/m-+K) (GI/m?)
Aluminum

Pure 2800 100 70 23 220 360

Alloy 2800 300 70 23 125 360
Steel

Mild 7800 400 210 12 50 300

High strength 7800 1900 210 12 50 300
Glass 2500 60 65 6 3 50
Wood

Soft 350 S0 5.5 — 0.2-0.6 —

Hard 700 100 10 — 0.2-0.6 —
Plastic (polystyrene) 1000 ~50 ~3 72 0.1 —
Rock (granite) 2600 ~20(~25%)  ~50 7-9 3 —
Concrete 2300 3(35%) ~25 10 3 3.4

“Conversion factors: kg/m® X 0.062 = Ib/ft}; MPa X 145 = lb/in.%; GPa X 0.145 = 10°Ib/in.%;
107%°Cx 0.556 = 10~°F; W/m-K X 0.578 = Btu/ft+h - °F; GI/m® X 26.9 X 10° = Btu/ft*.
®In compression.
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TABLE 1.4 Typical Engineering Properties of Structural Concrete

Compressive strength = 35 MPa (5000 Ib/in.?)
Flexural strength =~ 6 MPa (800 Ib/in.2)
Tensile strength = 3 MPa (400 Ib/in.?)
Modulus of elasticity = 28 GPa (4 X 10°Ib/in.?)
Poisson’s ratio = (.18
Tensile strain at failure = 0.001
Coefficient of thermal expansion = 10 X 107%°C (5.5 X 1079/°F)
Ultimate shrinkage strain = 0.05-0.1%
Density

Normal weight = 2300 kg/m?® (145 Ib/ft?)

Lightweight = 1800 kg/m® (110 Ib/ft®)
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(Portland Cement Components) «li y  yloww sl addgo

TABLE 3.2 Typical Composition of Ordinary Portland Cement”

Chemical Shorthand Weight
Chemical Name Formula Notation Percent
Tricalcium silicate 3Ca0 - Si0, O 55
Dicalcium silicate 2Ca0 - Si0, C,S 18
Tricalcium aluminate 3Ca0- Al,O4 C;A 10
Tetracalcium aluminoferrite 4Ca0 - Al,O5* Fe,0; C,AF 8
Calcium sulfate dihydrate CaSO,-2H,0 CSH, 6

(gypsum)
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TABLE 3.3 Typical Oxide Composition of a General-Purpose
Portland Cement

Shorthand Common Weight

Oxide Notation Name Percent
CaO C lime 64.67
Si0, S silica 21.03
Al,O, A alumina 6.16
Fe,O; F ferric oxide 2.58
MgO M magnesia 2.62
K,O K . 0.61
Na,O N} allcalis 0.34
SO, S sulfur trioxide  2.03
CO, C carbon dioxide -
H,O H water —
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Nominal Size

Amounts Finer than Each Laboratory Sieve (Square-Openings), Mass Percent

Size Number (Sieves with 100 90 mm 75 mm 63 mm 50 mm 375mm | 250 mm | 190mm | 125mm | 95 mm | 475 mm | 2.36 mm | 1.18 mm 300 pm
Square Openings) mm (3%21in.) (3in.) (22 in.) (2in) (1% in.) (1in.) (¥ain.) (Y2in.) (% in.) (No. 4) (No. 8) (No. 16) (No.50)
(4in.)
1 90 to 37.5 mm 100 90 to 100 25 to 60 Oto 15 Oto 5
(3% to 1% in.)
2 63 to 37.5 mm 100 90to 100 | 35t0 70 Oto 15 Oto 5
(2% to 1%%2in.)
3 50 to 25.0 mm 100 90 to 100 | 35t0 70 0to 15 Oto 5
(2to1in.)
357 50 to 4.75 mm 100 95 to 100 351070 10 to 30 Oto5
(2 in. to No. 4)
4 37.5t0 19.0 mm 100 90to 100 | 20 to 55 O0to15 Oto5
(1% to %4 in.)
467 37510475 mm 100 95 to 100 3510 70 10 to 30 Oto5
(1% in. to No. 4)
5 25.0to0 12.5 mm 100 90t0 100 | 20to 55 Oto 10 Oto5
(1to %2 in.)
56 25.0to 9.5 mm 100 90to 100 | 40to 85 | 10to 40 | Oto 15 Oto5
(1to % in.)
57 25.0t0 475 mm 100 95 to 100 25 to 60 0to 10 Oto 5
(1in.to No. 4)
6 19.0 to 9.5 mm 100 90 to 100 | 20 to 55 Oto 15 Oto 5
(¥ to % in.)
67 19.0 to 4.75 mm 100 90 to 100 20to 55 | Oto 10 Oto 5
(% in. to No. 4)
7 12.5t04.75 mm 100 90to100] 40to 70 | Oto 15 Oto 5
(Y2 in. to No. 4)
8 9.5 to 2.36 mm 100 85t0 100 | 10to 30 | Oto 10 Oto5
(%6 in. to No. 8)
89 9.5t0 1.18 mm 100 90 to 100 | 20to 55 5to 30 Oto 10 Oto5
(%& in. to No. 16)
9" 4.75t0 1.18 mm 100 85to 100 | 10to 40 0to 10 Oto5

(No. 4 to No. 16)
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Rounded
Spherical Irregular Highly Flat or Elongated
irregular oblate (needle-like)
Angular
:l f % —
7 E N>
Cubical Irregular Highly Fiat or Elongated

(chunky) irregular flaky (prismatic)
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