36 MATHEMATICAL DATA

WEIGHT OF MATERIALS (continued)

A.90
| Tce o 57.2 2" solid plaster 20 STRUCTURAL FACING TILE PSF
Gasclie:. 75 [ 4 solid plaster 32 2" facing tile 1
Snow ) 8 : PSF 4" facing tile 24
Water, fresh _e2a | |Buiiwp 65 6" facing tile T
_\Agt—e.r,_;-% T 54 Conerete roof tile 9.5 8" facing tile J—ﬂ
NS TR s T SR PSF ¥ | Copper . 15-25 | SUSPENDED CEILINGS | psr
M;’:J-Il-sht;grn\ale, 1/4:‘—_ o | Corrugated iron — 2 Min;ra! fiber tile 3/4", 12" * 12 1.2-157
T?c;igr;earaié; i?z Deck, steel without roofing or insulation 2.2-346 Mineral fiberboard 5/8°, 24" * 24" ——1:“
T)Slb};;!éﬁ-g-tﬁ, _1/8' ) o 7 Fiberglass par}ils (2 1/2" corrugated) 5-8 0z Acousti-c‘masterknn gypsum lath base 15_
[sheeta g1 o a5 02 | Galvanized iron 1217 | | woop PCF
n;he;ﬁ_if;i“_—:— i __—:_ 52 0z lead, 1/8" 6.8 Ash, commercial white 405 i
_l:s'ﬁ-lated giazu;q—sfﬂ plate wuth airspace 3.25 Plastic sandwich panel, 2 1/2" thick 26 Birch, red oak, sweet and yellow 44
Wire glasé; 1/4 e 35 Shingles, asphalt B 1.7-2.8 Cedar, northern white y 222
_EI_ass block o o 18 bhiagl = — Cedar, western red 24_7_;“
INSULATION AND WATERPROOFING PSE_ || [state, 316 10 10 - 705 | | [cypress, southern - B
Blanket per 1" thickness . 0.1-0.4 Slate, 3/8" to 1/2" 14-18 Douglas fir (coast region) ' 327 |
Corkboard per 1" thickness 058 | [Stammess steel ] 25 - Fir, commercial white, Idaho white pine 27 -
Foamed board insulation per 1" thickness 260z Tile, cement flat 13 Hemlock ) ) 28-20
Five-ply membrane ‘ 5 ] Tile, cement ribbed 16 Maple, hard (blacks and sugar) s |
Board insulation 0.75 Tile, clay shingle type ) 8-16 Oak, white and red 473 %
E:ITWEIGHT CONCRETE i PSF Tile, clay fiat with setting bed 15-20 Pine, northern white sugar 25
Concrete, aerocrete T o 50-80 Wood sheathing per inch 3 Pine, southern vellow 373 vl
Concrete, cinder fill 60 . Pine, ponde{nsa. spruce: eastern and sitka 28.6
Concrete, expanded clay ) 85-100 | Ashes or cinder . 40-50 ’ Poplar, yellow 29.4
Concrete, expaﬂd_sﬁ_a_lef-éqd"_ R 105-120 Ea_y._ damp and plastic = ' 110 Redwood h i 26 7
Cnncrete:“é;;ﬁe T . » 35-50 _Elgy._ dry 53 Walnut, black 38 |
| Concrete, pumice — 60-90 | Clay and gravel, dry 100 To establish uniform practice among designers, it s desirable fo present 2
METALS PCF 9 | Earth, dry and loose 76 list of materials generally used in building construction, together with their
Aumiu, cast s Eath,dry and patked % a o ke g At b et e s s
Brass, cast, rolled — 534 _E_arth, moist and loose ) ) 78 than 25 percent in some cases.
Bronze, -;o_mmercialu ) - 552 Earth, moist and packed - - 96
Bronze, statuary L 7 . 509 _EEEt_h_, _mud, packed o 115
Copper, cast or rolled o 556 Sand or gravel, dry and loose B 90-105 AREA AND VOLUME CA LCULATION
Gold, cast, solid 1205 Sand or gravel, dry and packed 100-120
Gold cain n bags 500 Sand or aravel, dry aiid-wet 118-120 ARCHITECTURAL AREA OF BUILDINGS
_T.r—ra—n:v;;t'gkram pig o - 450 H moist, loose T 78 The architectural area of a building is the sum of the areas of the
— i ol L TR
Lead 710 PCF Included are areas occupied by partitions, columns, stairwells, ele-
Nickel 565 165 vator shafts, duck shafts, elevator rooms, pipe spaces, mechanical
Silver, cast, solid 656 Limestone, oolitic ) 136 penthouses, and similar spaces having headroom of 6 ft and over.
e : Areas of sloping surfaces, such as staircases, bleachers, and
Silver, coin in bags . 390 Ml 13 tiered terraces, should be measured horizontally in plan.
Tin 459 Sandstone, bluestone ) 144 Auditoriums, swimming pools, gymnasiums, foyers, and similar
Stainless steel, rolled 492-510 — Slate T 17; spaces extending through two ar more floors should be measured
Steel, rolled, ccid drawn 190 STONE VENEER T once only, taking the largest area in plan at any level. '
Zinc, rolled, cast ar sheet 449 2 granite, 1/2" parging B o 30 | Mechanical penthouse rooms, pipe spaces, hu\ktleads,qanfoiséﬂli:;
[WORTAR AND PLASTER | BeF 0| | worane 12"porg | 5 beyond oxtero wals, sovered toraces and walktayS POTGRES
Mortar, masonry 116 6" limestone facing, 1/2" parging 55 and similar spaces shall have the architectural area multiplied by
| Crastes g asnd ' 104-120 4" sandstone or bluestone, 1/2" parging i 49 0.50 in calculating the building gross area.
Senliinse 1" marble T 13 Exterior staircases and fire escapes, exterior steps, patios, ter-
w 4 wood shid, qypsumboard, twosides. | & | 1 slate ’ 14 | races, open courtyards and light wells, roof overhangs, mrmce;
- S and chimneys, unfinished roof and attic areas, pipe frenches, an
4" metal stud, gypsum board, two sides 6 i STRUCTURAL CLAY TILE BSER similar spaces are excluded from the architectura) 4fe calcula-
| 4" concrete block, hahtweight, yosum hoard 26 4" hollow S I tions. Interstitial space in healthcare facilities is also excluded.
6" concrete block, ightweight, aypsum hoard 35 6" ho\luw__ . 38

8" hollow 45
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OF REFRACTION

light ray traveling through a transparent medium strikes
transparent medium, part of the ray is reflected and part
cted, entering the second medium. The angle of the
d ray depends on the angle of incidence and the index of
»n of both mediums.

m Siﬂﬂl =Ny 5i|’192
F REFRACTION

9, 0
s
n, i

s

L INTERNAL REFLECTION

3ht attempts to move from a medium with a high index of
n to a medium with a low index of refraction, there is a
ar angle of incidence large enough that the angle of refrac-
ches 90°. The transmitted light ray moves parallel to the
of the first medium, and no more light is transmitted.

Jle of incidence is called the critical angle and depends on
wes of refraction of the two mediums. Any angle of inci-
wrger than the critical angle is reflected back into the first

n
sin, = —2
n

INTERNAL REFLECTION

GHT IN MEDIUM

G
Cmedium = Mmedium

‘PANSION OF LENGTH

ngth Lu at some temperature. With a change
[, the length increases AL. The constant a is
:oefficient of linear expansion for the given

AL = al (AT

THERMAL EXPANSION OF AREA

An object of initial area AD at some temperature. With a change in
temperature of AT, the area increases AA. The constant +y is the
average coefficient of area expansion for the given material.

AA = yA AT vy =2a

THERMAL EXPANSION OF VOLUME

A mass of initial volume V,, at some temperature. With a change in
temperature AT, the volume increases AV. The constant {3 is called
the average coefficient of volume expansion for a given material.

AV = BVOAT B =3

USEFUL CONSTANTS

INDEXES OF REFRACTION (N)

A.86
Air at 20°c, 1 atm. 1.000
SOLIDS AND LIQUIDS AT 20°C
Water 1333 Polystyrene 1.49
Ice (Hp0) 1.309 Glass, crown 1.52
Fused gquartz 1.458 Glass, flint 166

LINEAR EXPANSION COEFFICENTS (A)

A.87
Aluminum 24 % 1076 Concrete 12 %1076
Brass and bronze 19 x 106 Lead 29 X 1076
Copper 17 x 106 Steel 11 x 1076
Glass, ordinary 9% 1076

VOLUME EXPANSION COEFFiCENTS (B) (B = 3a)
A.88

Air 367 X 1073 |

NATURAL CONSTANTS
A.89

C=30x108m/s
= 9.80 m/s2

Speed of light in a vacuum
Standard gravity

MATHEMATICAL DATA 1035

WEIGHT OF MATERIALS
WEIGHT OF MATERIALS

A.90
BRICK AND BLOCK MASONRY PSF
4" brickwork 40
4" concrete block, stone or gravel 34
4" concrete block, lightweight 22
4" concrete brick, stone or gravel 46
4" concrete brick, lightweight 33
6" concrete block, stone or gravel 50
6" concrete block, lightweight 31
8" concrete block, stone or gravel 55
8" concrete block, lightweight 35
12" concrete block, stone or gravel 85
12" concrete block, lightweight 55
CONCRETE PCF
Plain Cinder 108
Expanded slag aggregate 100
Expanded clay 90
Slag 132
Stone and cast stone 144
Reinforced Cinder 111
Slag 138
Stone 150
FINISH MATERIALS PSF
Acoustical tile unsupported per 1/2" 08
Building board, 1/2" 0.8
Cement finish, 1" 12
Fiberboard, 1/2" 0.75
Gypsum board, 1/2" 2
Marble and setting bed 25-30
Plaster, 1/2" 45
Plaster on wood lath 8
Plaster suspended with lath 10
Plywood, 1/2" 15
Tile, glazed wall 3/8" 3
Tile, ceramic mosaic, 1/4" 2.5
Quarry tile, 1/2" 58
Quarry tile, 3/4" 8.6
Terrazzo 1", 2" in stone concrete 25
Vinyl tile, 1/8" 133
Hardwood flooring, 25/32" 4

Wood block flooring, 3" on mastic

FLOOR AND ROOF (CONCRETE)

Flexicore, 6" precast lightweight concrete 30
Flexicore, 6" precast stone concrete 40
Plank, cinder concrete, 2" 15
Plank, gypsum, 2" 12
Concrete, reinforced, 1" Stone 12,5
Slag 115
Lightweight 6-10
Concrete, plain, 1" Stone 12
Slag 11
Lightweight 3-0
FUELS AND LIQUIDS PCF
Coal, piled anthracite 47-58
Coal, piled bituminous 40-54

-
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Specific Gravity for Solid Sawn Lumber

Specific Specific
Species Combination Gravity', Species Combination Gravity',
G G
Aspen 0.39 Mountain Hemlock 0.47
Balsam Fir 0.36 Northern Pine 0.42
Beech-Birch-Hickory 0.71 Northern Red Oak 0.68
Coast Sitka Spruce 0.39 Northern Species 0.35
Cottonw ood 0.41 Northern White Cedar 0.31
Douglas Fir-Larch 0.50 Ponderosa Pine 0.43
Douglas Fir-Larch (North) 0.49 Red Maple 0.58
Douglas Fir-South 0.46 Red Oak 0.67
Eastern Hemlock 0.41 Red Pine 0.44
Eastern Hemlock -Balsam Fir 0.36 Redwood, close grain 0.44
Eastern Hemlock-Tamarack 0.41 Redwood, open grain 0.37
Eastern Hemlock-Tamarack (North) 0.47 Sitka Spruce 0.43
Eastern Softwoods 0.36
Eastern Spruce 0.41 Southern Pine 0.55
Eastern W hite Pine 0.36 Spruce-Pine-Fir 0.42
Englemann Spruce-Lodgepole Pine 0.38 Spruce-Pine-Fir 0.50
Engelmann Spruce-Lodgepole Pine? 0.46 {E = 2,000,000 psi MSR and MEL)
(MSR 1650f and higher grades) Spruce-Pine-Fir (South) 0.36
Engelmann Spruce-Lodgepole Pine’ 0.38 Western Cedars 0.36
(MSR 1500f and lower grades) Westemn Cedars (North) 0.35
Western Hemlock 0.47
Hem-Fir 0.43 Western Hemlock (North) 0.46
Hem-Fir (North) 0.46 Western White Pine 0.40
Mixed Maple 0.55 Western Woods 0.36
Mixed Oak 0.68 White Oak 0.73
Mixed Southemn Pine 0.51 Yellow Poplar 0.43

1. Specific gravity based on weight and volume when oven-dry.
2. Applies only to Engelmann Spruce-Lodgepole Pine machine stress rated (MSR) structural lumber.

AMERICAN WOOD COUNCIL




All weights are pounds per square foot (psf) unless otherwise shown.

DECKING AND INSULATION

3/8 inch chick Plywood /OSB. . ................ 1.2
1/2 inch thick Plywood /OSB. .. ............... 1.7
5/8 inch thick Plywood /OSB. .. ............... 2.1
3/4 inch thick plywood /OSB. . ................ 2.5
1-1/8 inch thick plywood /OSB .. ... ........... 3.6
1 inch nominal wood. . ......... .. ... ... .. ... 2.3
2 inch nominal wood decking .. ................ 4.3
16 ga. Corrugated Steel ... .o.niiii i, 25
20 ga. Corrugated Steel . ...... ... ... i, 1.8
22 ga. Corrugated.Steel . cov v v v e v ven minis s 1.5
24 ga. Corrugated Seeel .. ... ... ... ... ... 13
28 ga. Corrugated Steel .. .................... 1.0
Rigid Fiberglass - 1 inch thick. . ................ L5
Styrofoam - linch thick. .................. ... 0.2
Insulrock - 1 inch chick. . ......... ... ... o0 2.7
Poured gypsum - linch thick.................. 6.5
Rock Wool - per 1 inch of thickness ............. 0.4
Glass Wool - per 1 inch of thickness .. ........... 0.2
Vermiculite - per 1 inch of thickness .. ........... 2.6
WALLS AND PARTITIONS
Masonry, per 4 inches of thickness:
Brick . . coie vice » nims simie sis s e rones 8 a0 S 86 38.0
Concrete Block. .. ... ... o i i 30.0
Stucco - 7/8inch chick ... ... ... ... .. L. 10.0
2x4 Framing @ 16" oc with V2 inch
Thick gypsum eachside . ................... 6.0
2x6 Framing @ 16" oc with ¥z inch
Thick gypsum eachside. . ................... 7.0
CEILINGS
1/2 inch thick Gypsum board . .. ............... 2.2
5/8 inch thick Gypsum board . . ... ... ... ..... 2.8
5/8 inch thick Type X Gypsumbd .............. 3.0
Acoustical Fiber Tile , < cci vt svn s wiw swn wve v o 1.0
Metal Grid Ceilifig svn o wny v wess 2 sve sas dnw v i 0.8
Plaster - 1inch chick. . ..... ... . ... ... ...... 8.0
Plasteron Metal Lath . . . ....... ... ittt 8.5
ROOFING
Asphale Shingles - Minimum (1 Layer) . .......... 25
ClayTile SHIHEIET: won « v s s o wo o smm = 12.0
1/4 inch Slate Shingles . . . ........ ... ........ 10.0
Wood Shakes - 5/8 inch thick .. ............. ... 3.0
IPly&Gravel ... 5.6
4Ply& Gravel .. ... ... .. i 6.0
S Ply&Gravel . .ox ase vos vom 5 s 998 v g s e 6.5
FLOORING
Hardwood - 1 inch nominal .. ................. 4.0
Quarry Tile 3/4 inch chick ................... 10.0
LinolenmorSoft Tile .. ... ... .. ... ott. 1.5
Vinyl Tile - 1/8 inch thick. .. ... ... ... ...... 1.4
Concrete:
Reinforced 1 Vainch thick. . ... ... .. ... ... 17.5
Lightweight 1 Y2 inchthick . ................. 12,5
Terrazzo 1 Yainchthick .......... ... ... .. ... 19.0

Alpine Enaineered Products

FLOOR TRUSSES - (APPROXIMATE)

Based on Southern Pine

verified with manufacturers.

LUMBER (32 pcf)
Nominal Size: (@ 12" oc @ 16" oc @ 24" oc
2x4. . 4. ......... 1.1.......... 0.7
2%6. .. 2.2, . 1.7, ... .. ... 1.1
2x8. . 29. . ... ... .. D25 5 e e 1.5
2%00: = on wns 5 20 5 2T wang wes 95 g 1.9
2RLD. o s v v s A vaen s o BB sen vena e 2.2

WOOD TRUSSES - (APPROXIMATE)
Based on Southern Pine
Top Chord Bottom Chord PLF 24" oc.
3 2x4. ... S22 .. 2.6
26 ... 2x4. ... 6.l.......... 3.1
2x%6 . 2x6. ... ... 69.......... 3.5
28 ... 2%6. ... 7.8 . ........ 3.9
P%B . idie § s BE DR  ans m 815 vmw p i v 4.3
2RVO s = oy s s DEB. % ¢ o v s OB wan v wan v 4.7
28105 o viwa w s s 28105 vas van s 108): i v vvais s 5.2
28025 o wum w e .7 | (R LOO o v o 5w 5.5
2.4 15 2x12......... 11.6......... 5.8

We suggest the addition of 1.5 psf for misc. dead loads

All members 2x4 - Weights are PLF
Depth in inches Single Double
Chord Chord
125 e cmss 5 oo v s v A
i LR ——— D20 & e ws @ s ¢ 8
Bk cosn sissss wouss v 5 soss e 5.5 e 8.4
18 o S.7S 8.6
20 . e 8.9
2 s o o st o nevin % Soen B 33 5§ baads § e s 9.4
SPRINKLER SYSTEMS
Pipe Size Dry (PLF) Wet (PLF)
Eras o s s sue s & 23 ¢ L7 von o v v oy e 2,
L Bl s 2 smon v @ oo s 2.5 SR 3.0
L34 can wam 2 avom mn s e« 25T« o e © wans wos 3.6
. O — Bl » we 0 s 5 e e 5.2
2V 5.8 1.9
o To. 10.8
3 e 9.2, 13.5
D e s ol B T s A § A IO ¢ o0 s o ssn 2 16.4
Fprree L I % Tk VB o s omm oany 5 235
O v wam vew 5 wus wEs ¥ oo B2 go » e gy & 31.7
- g T — 2B6 o s s v v s 50.8

NOTE: The weight of wood and wood products will vary
as the moisture content varies and as density of grain varies.
Code of jurisdiction should be consulted for live load
requirements. Weight of manufactured products should be
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Product Inio Design Value Comparisons for 2x10
Green Building Values are given in pounds per square inch (psi)
Pressure-Treated

These tables compare design values for Southern Pine lumber and other major commercial species
U.S. The tables are based on results of the North American In-Grade Testing Program completed in
These tests confirmed that Southern Pine is the Strongest Species for engineered and framing
applications.

Specialty Products

Applications

) . Tabulated design values are based on normal loading conditions. Because the strength of wood vari
Special Topics conditions under which it is used, these design values should only be applied in conjunction with ap
design and service recommendations from the NDS. Tabulated design values must be multiplied by

DIY Center applicable adjustment factors to determine allowable design values.

amnatienal Property Southern | Douglas | Hem-Fir | Spruce-
Eieian 2x10 Pine Fir-Larch Pine-Fir
Media Cenler Extreme Fiber Stress in Bending, Fp, 2,050 1,595 1,540 1,375
Select |Tension parallel-to-grain, Ft 1,100 1,100 990 740
FAQs & Help Desk Structural | Compression parallel-to-grain, F_ 1,850 1,700 1,500 1,400
Modulus of Elasticity, E 1,800,000] 1,900,000 1,600,000 1,500,000
inks Extreme Fiber Stress in Bending, F, 1,300 1,100 1,045 960
Mg 1 Tension parallel-to-grain, Ft 725 745 660 470
[ EMail This Page d Compression parallel-to-grain, Fc 1,600 1,450 1,300 1,100
Modulus of Elasticity, E 1,700,000} 1,700,000} 1,500,000 1,400,000
Extreme Fiber Stress in Bending, Fy 1,050 965 935 960
No. 2 Tension parallel-to-grain, F, D75 635 550 470
o Compression parallel-to-grain, T 1,500 1,300 1,250 1,100

Modulus of Elasticity, E 1,600,000 1,600,000 1,300,000] 1,400,000
Extreme Fiber Stress in Bending, F 600 550 550 550
No. 3 Tension parallel-to-grain, Ft 325 360 330 275
s Compression parallel-to-grain, Fs 850 750 725 625

Modulus of Elasticity, E 1,400,000 1,400,000] 1,200,000 1,200,000

SOURCES

These tables are for comparison purposes only, and do not provide complete design information. Fc
design details, see the National Design Specification® (NDS®) for Wood Construction published by
American Forest & Paper association, the Southern Pine Use Guide published by the Southern Pine ¢
and the fallowing sources used for this publication:

Southern Pine
Southern Pine Council: Maximum Spans for Southern Pine Joists & Rafters, 5/93.
Southern Pine Inspection Bureau: Standard Grading Rules for Southern Pine Lumber, 1994 Edition.

Douglas Fir-Larch, Hem-Fir and Spruce-Pine-Fir (South)
Western Wood Products Association: Western Lumber Size-Adjusted Values, 2/92, and Western Lur
Tables, 2/94.

http://www.southernpine.com/speciescomparisons2x10.shtml 8/25/2010



12 Weights of Materials

/ERAGE WEIGHTS OF MATERIALS :

DIL, SAND & GRAVEL ‘l,léé%s'__i_’riﬂ

ders or Ashes 40-45

1y, damp & plastic 110

w, dry 63

1y & gravel, dry 100

rth, dry & loose 76

rth, dry & packed 95

rth, moist & loose 78

rth, moist & packed 96

rth, mud, packed 115

nd or gravel, dry & loose 90-105

nd or gravel, dry & packed 100-120

nd or gravel, dry & wet 118—-120

ETALS LBS. PER
Cu. FT.

uminum, cast 165

ass, red 546

ass, yellow, extruded bronze 528

‘onze, commercial 552

‘onze, statuary 509

spper, cast or rolled 556

on, cast gray 450

on, wrought 485

ead 710

onel metal 552

ickel 555

tainless steel, rolled 492-510

teel, rolled 490

inc, rolled or cast 440

ooD
12% MOISTURE CONTENT)

LBS. PER -

cu. FT.
irch, red oak 44
edar, northern white 22
edar, western red 23
ypress, southern 32
louglas Fir (coast region) 34
ir, commercial, white; Idaho white pine 27
lemlock 28-29
faple, hard (black & sugar) 42
)ak, white a7
ine, northern white sugar 25
ine, long leaf southern 29
‘ine, ponderosa; Spruce: eastern & sitka 28
‘ine, short leaf southern 36
‘oplar, yellow 28
tedwood 28
Valnut, black 38

NacKnight, Kirmmse, French & Sizing; Syracuse, New York

STONE LBS. PER BRICK 8 BLOCK MASONRY| LBS. PER
CuU.FT. (INCL. MORTAR ) sQ. FT.
Granite 175 4" brickwork 35
Limestone 165 4" concrete block stone or gravel 34
Marble 165 4" concrete block lightwt.
Sandstone, bluestone 147 aggregate {avg.) 22
Slate 175 6'' concrete block stone or gravel 50
(See also stone veneer) 6 concrete block lightwt.
aggregate (avg.) 31
8" concrete block stone or gravel 58
8" concrete block lightwt.
aggregate (avg.) 36
12" concrete block stone or gravel 90
12" concrete block lightwt.
aggregate (avg.) 58
CONCRETE LBS. PER
U FT. 8
Stone, reinforced 150
Stone, plain 144
Slag, plain 130
Cinder, reinforced 100-115
TILE—STRUCTURAL CLAY LBS. PER
({INCL. MORTAR) sSQ. FT.
4" hollow 23
6 hollow 33
LIGHT WEIGHT CONCRETE LBS. PER 8" hollow, 5" unit ht. 42
Cu. FT.
Concrete, Aerocrete 50-80 A hillow. 8" Unitihk i
8" hol “* unit ht.
Concrete, cinder fill 60 T : oo, ‘z ol 34
" hollow, 5" unit ht.
Concrete, Haydite 85-100 s
- 12" hollow, 8 unit ht. 55
Concrete, Nailcode 75
- 12 hollow, 12" unit ht. 49
Concrete, Perlite 35-50
Concrete, Pumice 60-90
Concrete, Vermiculite 25—-60
TILE-STRUCTURAL FACING | LBS. PER
MORTAR 8 PLASTER lc-:?.fll::t?.':l . (INCL. MORTAR) sq. FT. #
Mortar, masonry 116 2" facing tile 16
Plaster, gypsum, sand 104—120 o el 6l U
Plaster, gypsum, perlite 50-55 6" facing tile 4
Plaster, Portland Cement, sand 104-120
Plaster, Portland Cement, perlite 50-55
Plaster, Portland Cement, vermiculite 50-55
STONE VENEER LBS. PE
{NO MORTAR) sQ. FT.
FUELS & LIQUIDS LBS. PER
CuU. FT¥ 2" granite, !/," parging 30
Coal, piled anthracite 47-58 4" granite, /2" parging 59
Coal, piled bituminous 4054 6 limestone facing, /2" parging 55
Gasoline 75 4" sandstone or bluestone, '/;" parging 49
Water at 4°C 62.4 1" marble 13
Water, ice 56 1" slate 14

%



Weights of Materials

673

AVERAGE WEIGHTS OF MATERIALS:

PARTITIONS sa Frh ROOFING MATERIALS =
2x4 wood stud, lath & plaster 25 14—16 Built-up 6.5
4" metal stud, lath & plaster 25 18 Cemesto roof deck 196" 4.8
4" cone. part’n. block lightweight, 34 Copper 1.5-2.5
slaster 28 Corrugated Asbestos 4
3" cone. part'n. block lightweight, 43 Corrugated glass 6.3
dlaster 25 Corrugated iron 1.2-1.7
3" gypsum block, plaster 2 2 Deck, steel without roofing or insulation 2.2-36
¥’ gypsum block, plaster 2S 25 Fiberglass panels (2 /2" corr.) 5-8 02,
3" gvpsum block, plaster 25 il Galvanized iron 1.2~1.7
2 solid plaster 18 Gypsum tile, 3" 7
3" solid plaster 27 Lead a" 6-8
noveable steel (office type) 4-8 Monel matal 12-15
Plank, cinder conc. 2" 15
Plastic sandwich panel, 2 '/, thick 26
Shingles, asbestos cement 2.6
Shingles, asphalt 1.7-2.8
Shingles, wood 2-3
Slate, %16 to /4" 7-9.5
N Slate, ¥%s" to /" 14-18
:'L'gcs::. %QIE’?I&%ILS.ING Q. FT % Stainless steel 25
; - - Tile, cement flat 13.0
\coustical tile unsupported per '/ -8
hickness Tile, cement ribbed 16
tuilding board, /3" 8 Tile, clay mission 13.5
sement finish, 1" 12 Tile, clay shingle type 8—16
Sypsum board /2" 2.1 Tile, clay flat with setting bed 15—-20
flarble & setting bed 25-30
‘laster, '/2" 4.5
'laster, suspended w/lath 10
‘lywood, /2" 1.5
“ile, glazed wall ¥ 3
“ile, ceramic mosaic /4" 25
luarry tile, '/2"* 5.8
luarry tile, 34" 8.6
“errazzo, 2" 25 INSULATION léaa -'__L’r_Eﬁ
Siradsogs = Bat, blankets, per 1" thickness 1-4
Bt Iy 149 Boards, vegetable fiber 15-2
tardwaod Hlooring 73, A Cork board per 1" thickness .58
Vood block flooring 3" ke Foamed board insulation per 1" thickness 2.6 oz.
‘LOOR 8 ROOF LBS: PER
ONSTRUCTION 84G.-FT. 3
lexicore, 8" pre-cast lightwt. conc. 30 LEs. PER
lexicore, 6" pre-cast stone concrete 40 GLASS aa. FT. &
lank, cinder conc. 2" 15 Polished plate /4" 3.28
lank, Durisol roof 3 /4" & 4 /4" 14, 17 Polished plate /2" 6.56
lank, gypsum 2" 12 Double strength /5" 26 oz.
oncrete, reinforced 1 ) Sheet A, B, /32" 45 oz.
stone 12.5 Sheet A, B, /4" 52 oz.
;I::tweight ;lfo ;[::drel glass app. same as window
oncrete;-plain 1 Insulating glass '/s "' plate with air space 3.25
stone 12
slag 11 /4" wire, glass 3.5
lightweight 3-8 Glass block, 4" 20

acKnight, Kirmmse, French & Sizing; Syracuse, New York

PORCELAIN ENAMEL
PANELS

LBS. PER
SQ. FT.

Porcelain on alum, lam to /5" cem. asb. 2.26-25
& backed with aluminum foil
Porcelain on alum. unbacked *’pan-type* 1.0
Porcelain on steel panel, double faced, lam.| 4-6.5
to 1 '/s* insulating core
Porcelain on steel panel, unbacked 2.5-3
“pan-type”’
SUSPENDED CEILING LBS. PER
MATERIALS sQ. FT.E
Mineral fiber tile /4", 12" x 12 1.2-1.57
Wood fiber tile 3%4", 12" x 12" or .78-1.07
12" x 24"
Mineral fiber board 5/5*, 24* x 24" 1.4
Wood fiber board %3, 24" x 48" .87
17, 24" x 48" 1.18

Acoustic plaster on gyp. lath base 10-11
LIVE LOADS s
In general see building codes for specific
requirements
Dwellings, apartments, hotels, clubs,
hospitals, prisons 40
Factories, workshops—variable
Office buildings:

office space 50

corridors, public space 100
Schools:

classrooms 40, 50, or 60

corridors 100
Sidewalks 250 & 300
Theater lobbies, gyms, grandstands,
stages, places of assembly with no
fixed seats 100
Theaters, auditoriums with fixed seats 50-100
Stairs & fire escapes, except private 100

residences



4 MATHEMATICAL DATA

CONVERSION FACTORS (continued) SELECTED EQUATIONS AND
i CONSTANTS
QUANTITY FROM INCH-POUND UNITS TO METRIC UNITS MULTIPLY BY)|
Thermal conductivity (k value) Btu/ft+ h+°F W/m/K 173073 SCIENTIFIC NOTATION
Thermal conductance (U value) Btu/ft2/h/°F W/m2/K 5.678263 Scientific notation is used to abbreviate large numerical vajues i,
Thermal resistance (R value) 1#2/h/°F/Btu m2/K/W 0.176110 order to simplify calculations.
Heat capacity, entrophy Btu/°F kd/K 1.8991 42x10%=42x% (10 X 10 X 10 x 10) = 42,000
Specific heat capacity, specific entrophy Btu/Ib/°F kd/kg/K 418683 1.0 X 1Cll =1X10=10
Specific energy, latent heat Btu/Ib kd/kg 23268 6.0 x 1074 = 6.0 (1/10 X 10 X 10 X 10) = 0.0006
Vapor permeance perm (23 °C) ng/(Pa/s/m2) 57.4525
Vapor permeability perm/in ng/(Pa/s/m) 1.45929 M U LTI P LYI N G AND DI VI DI N G POW E RS
Volume rate of flow 13/s m3/s 0.028316 8 KM = ym oM™ = xm
cfm m3/s 0.0004719474 B e 1 0
cfm L/s 0.4719474 e o Vi
Velocity, speed ft/s m/s 030483
Acceleration it/s2 m/s? 0.30482 PYTHAGOREAN THEOREM
Momentum Ib.ft/s kg/m/s 0.1382550 =22 +p?
Angular momentum Ib/ft2/s kg/m2/s 0.04214011 PYTHAGOREAN THEOREM
Plane angle degree rad 0.0174533 A.B2
Power, radiant flux w w 1 (same unit)
Radiant intensity W/sr W/sr 1 (same unit) HYPOTENUSE SIDE OPPOSITE
Radiance W/(sr/m?) W/(sr/m2) 1 (same unit) % A
Irradiance W/m2 wW/m? 1 (same unit) 8 B
Frequency Hz Hz 1 (same unit) SIDE ADJACENT
Electric current A A 1 (same unit)
Electric charge Ashr C 36007
Electric potential v v 1 (same unit) BASIC TRIGONOMETRY FUNCT'ONS
Capacitance F F 1 (same unit) apposite g
Inductance H H 1 (same unit) S m = i
Resistance W W 1 (same unit) .
Conductance mho S 1002 cos 0 _Bdiacent .
Magnetic flux maxwell Wh 10-82 poteml
Magnetic flux density gamma T 10-92 tan @ opposite _ a
Luminous intensity cd cd 1 (same unit) adjacenet b
Luminance lambert ked/m2 3.18301 adjacent h
cd/it2 cd/m2 107639 opposite @
footlambert cd/m?2 3.42626
Luminous flux Im Im 1 (same unit) RADIANS AND DEGREES
Illuminance footcandle Ix 10.7639 A radian is a way of measuring angles in addition to degrees.
Radians are the primary unit of angular measurement used in cal-
culations.
1 rad= % =573 (approx)
. n
1" = 0 - 0.01745 rad (approx)
LINEAR DISTANCE
The distance s that a point p on the rim of a rotating wheel covers
is called linear distance. The angle 8, the intercepting angle, is
measured in radians.
s=r@
LINEAR SPEED
The linear speed v, of the point p around the rim of a rotating
wheel, is the time taken ¢ for a point to travel the distance s.
. 5
V=%
NOTE

A.812 Denotes an exact conversion.





