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STRUCTURAL- GENERAL-UNIT STRESSES - |

TABLE A-ALLOWABLE WORKING STRESSES IN CONCRETE B

ASED ON ULTIMATE

STRENGTH = f%
Aflowable Working Stresses
Description N.Y.C, A.C.1., Maximum
Controlled 1957 Yalue, A.C,I.
FLEXURE
Extreme fiber stress in compression. 0.40 f%¢ 0.45 f%¢
Extreme fiber stress in compression adjacent to suoports of continuous
or fixed beams, or slabs, or of rigid frames. 0.45 f¢
Tension in olain concrete footings. 0.03 fc* 0.03 <
SHEAR
Beams with no web reinforcement and without special anchorage of
longitudinal steel. 0.02 f¢ 0.03 fe 90
Beams with no web reinforcement, but with special ancherage of
longitudinal steel, see p. 2-02. 0.03 f¢
Beams with properly designed web reinforcement, but without special
anchorage of longitudinal steel, see o, 2-14. 0.06 fc 0.08 fc 240
Beams with prooerly de5|gned web reinforcement and with specml
anchorage of longitudinal steel, see op, 2-02, 2-03 and 2-04. 0.09 e 0.12 fc 360
Flat slabs at distance d from edge of column cap or droo panel.
{a) When at least 50% of total neg. reinf. passes over the column cao, 0.03 fc 0.03f% 100
{b) When 25% or less of total neg. reinf, passes over the column cap. 0.025 ¢ 0.025 fc 85
{c} For intermediate vercentages, use intermediate valves.
Footings where longitudinal bars are without special anchorage, 0.02 fe 0.03 f< 75
Footings where longitudinal bars have soecial anchorage. 0.03 ¢
BOND  Top bars with 12 in, or more concrete below: {a) Plain. 0.03f% 105
{b) Deformed. 0.07 ¢ 245
Beams, slabs & one-way footings: {a} Plain bars or structural shapes, 0.04 fc 0.045 ¢ 158
{b) Deformed bars. 0.05f% 0.10 fc 350
In two -way footings: (a) Plain bars or structural shaoes, 0.03 f% 0.036 f¢ 126
{b) Deformed bars, 0.0375 % 0.08 ¢ 280
(N.Y.C. only) Where special anchorage is provided, one and one-half
times these values in bond may be used.
(A.C.l. only) Bars not conforming to A.S.T.M. designation A-305 shall
be treated as plain bars. Plain bars must have hooks.
BEARING
Direct bearing on full area, 0.25 f'c’ 0.25 f'c
Direct bearing on one-third full area or less, 0.375 f% 0.375 f'et
The allowable bearing stress on an area greater than one-third, but less :
than the full area shall be interpelated,
AXIAL COMPRESSION
In columns with lateral ties. 0,25 f'c
In pedestals, 0.25 % 0.25 f%¢
For E see o, 1-08, n = M 30,000
fc i
TABLE B-REINFORCEMENT (Yalues in p.s.i.)
Structural-grade billet steel, Tension = 18,000 Web reinforcement: Tension N.Y.C. = 16,000
Intermediate-grade billet steel, Tension = 20,000 (See Table A, p. 2-14,) Tension. A,C.l. = 20,000
Rail steel, straight or machine-bent. Tension = 20,000  Cold-drawn steel wire, : Tension = 20,000

*For N.Y, City Code requirements add 4 in, to depth of footing (see ». 7-03.)

tThis increase shall be permitted only when the least distance between the edges of the loaded and unloaded areas is a
minimum of one-fourth of the narallel side dimension of the loaded area. The allowable bearing stress on a reasonably
concentric area greater than one-third but less than the full area shall be interpolated between the values given,
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TABLE A-ALLOWABLE WORKING STRESSES IN STEEL (in p.s.i.) .
TENSION A LL5.C., 1957 N.Y.C., 1957
Structutal steel section, 20,000 20,000
Rivets or high-strength belts —~ on area based on nominal diameter — tension only. 20,000 20,000
Rivets or high-strength bolts — tension combined with shear. 15,000
Bolts and other threaded oarts — on area at root of thread. 20,000 15,000
COMPRESSION* '
Structural rolled steel on short lengths — lateral deflection prevented. Lz 20,000
Columns — gross section axially loaded: main member L_F <120. 17,()]%0606485 7z | Same as A.LS.C.
secondary member % 120 to 200. 1 13[6%2’

Plate girder stiffeners — gross section. 20,000
Webs of rolled section at toe of fillet. 24,000
BENDING (FLEXURE)+
Rolled sections and buiit-un members — extreme fiber,
Tension on net section (except no deduction for rivet holes)<15% flange area. 20,000 20,000
Comoressiont (L for cantilever unstayed at outer end Ld . s00. 20,000 Same as A,L.S.C.

= two times length of compression flange,) ‘ b:I 12,000,000
Rolled beam encased in stone concrete Continacus concrerc II” >600. Ld
{Not more than 1:5/ mix) as follows: Eﬁﬁ"‘b Teach side ' bt 22,000
Pins — extreme fiber, 1" Adin: T2t min. protection 30,000 30,000
COMBINED STRESSES see po, 4-04 & 405
SHEARING
Rivets — power-driven, high strength bolts, pins
and turned bolts in reamed or drilled holes, 15,000 15,000
Unfinished bolts. 10,000 10,000
Webs of beams and plate girders, gross section. 13,000 13,000
BEARING S | Snee | e [ S
Rivets, high-strength bolts and turned bolts in reamed or drilled holes, 40,000 | 32,000 | 40,000 | 32,000
Unfinished bolts. 25,000 | 20,000 | 25,000 | 20,000
Pins, 32,000 32,000
Corntact area-milled stiffeners and other milled surfaces. 30,000 30,000

fitted stiffeners, 27,000 27,000
Expansion rollers and rockers {Ibs. per linear inch). 600 diam, 600 diam,
CAST STEEL ‘
Tension. Note: For A.[.5.C.: compression and bearing same as for struc- See note 16,000
Comoression, tural steel. Other unit stresses 75% of those for structural steel, at left, 16,000
CAST IRON
Tension, shear, 3,000
Bending — extreme fiber, comoression side, 16,000

tension side, 3,000
comoression on columns — maximum |=r = 70. 9,000 - 40k L
WELDED JOINTS Throat
Compression on section through throat. : L)E 20,0003 20,0003
Tension on section through throat, 20,000% 20,0008
Shear on section through throat of fillet weld, Throat———s % 13,600 13,500
Shear on section through throat of butt weld. f—'] 13,000 - 13,500
Bending — fiber stresses shall not exceed values | < Motation in TableA:
given above for compression and tension, respectively. Lel L f”"j’,"“cecg length in inches
r =radius of gyration in inches
*A1.S.C. allows main members with L = from 120 to 200 if not subject to shock {l_’ zﬁ.,ii'f:lngfs::,Tif;:.i-::sfi[::%?a:;;Mhes
]8 000 in inches
or vibrating loads ~ allowable stress = + 1.6- ° ) d = depth in inches
18, ooan 200

For main comoression members 120, For bracing and other secondary members in compression 200. For main tension
members 240, For bracing and other secondary members in tension 300.
1A.1.5.C. only: Use 20% higher stress for negative moments at supports in continuous beams provided that section is
not less than that required by maximum positive moments and compression flange is figured as unsuoported from point
of contrafiexure to support, tSee also p. 4-32. §Butt-weld only.
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LIMITATIONS OF TABLE A, pages 1-03, 1-04, ;:nd 1-06*

The allowable unit strassas in Table A below apply to sawn lum- Increase allowable unit stresses in Table A, pp, 1-03, 1-04, 1-064
ber under continuously dry conditions. The Allowable Unit Stresses when the duration of the full maximum load doss not exceed the
in Table A, p. 1-06, apply to structural glued laminated [umber, period indicated below:

Reduce allowable unit stresses in Table A below when the mois- 15%  for 2 months® duration (as for snow)

25%  for 7 days’ duration
33%% for wind or earthquake
100% for impact

When stress induced by impact does not.exceed the allowable unit
stress for normel loading, disregard impact, The resulting structural
When member is fully stressed to maximum allowable stress for members shall not ba smaller than required for a langar duration of
mony ysars (sither continuously or cumuliatively), use 0% of leading.

values in Table A, pp. 1-03, 1-04 and 1-06.

TABLE A — ALLOWABLE UNIT STRESSES FOR STRESS-GRADE LUMBER, 1957

ture content is at or above the fiber saturation peoint, as follows:
In compression parallel to grain 10%
In compression perpendicular to grai BU%
Modulus of elasticity 3 :

) Allowable Unit Stresses (in p.s.i.)
Species Use Grade
fer@®] H cl < E
Cypress, southern | Joist and planks } 1700f 1700 145 360 1425 1,320,000
coast type Beams ond stringers 1300f 1300 120 360 1125 1,320,000
(Tidewater red) Posts and columns 1450¢ - - 3460 1450 1,320,000
1200¢ - - 360 1200 1,320,000
Cypress, southern | Joist and planks 1700¢ 1700 145 360 1425 1,320,000
inland type Beams and sfringers} 1300 1300 120 360 1125 1,320,000
{swamp) Paosts and columns 1450¢ - - 360 1450 1,320,000
_ 1200¢ C— - 360 1200 1,320,000
Douglas fir, Light framing Dense select structural © 2050 120@ 455 1500 1,760,000
coast region Select structural 1900 1200 | 415 1400 | 1,760,000
1500f Industrial 1500 120 3%0 1200 1,760,000
1200f Industrial | 1200 95 390 1000 1,760,000
Joist and planks Dense select structyral © 2050 120@ 455 1650 1,760,000
) Select structural 1900 120 @ 415 1500 1,760,000
Dense construction © 1750 | 120@) | 455 1400 | 1,760,000
Construction 1500 120 | 390 1200 | 1,760,000
Standard 1200 95 ® 390 1000 1,760,000
Beams and stringers Dense select structural © 2050 120® 455 1500 1,760,000
Select structural 1900 '[20® 415 1400 1,760,000
Dense construction &) 1750 | 120F) | 455 1200 | 1,760,000
Construction 1500 120 ® 390 1000 1,760,000
Posts and columns Dense select sfructurul—@ 1900 ]20@ 455 1650 1,760,000
Select structural 1750 120 | 415 1500 | 1,760,000
Dense construction © | 1500 120F) | 455 1400 1,760,000
Construction 1200 120@) | 390 1200 | 1,760,000
Douglas fir, Joist and planks ©) Dense select structusal © | 2050 | 120 455 1650 | 1,760,000
inland region Select structural 1900 120 @ 415 1500 1,760,000
Dense structural © 1750 120 % 455 1400 | 1,760,000
Structural 1500 120 390 1200 1,760,000
Standard structural 1200 95 ® 390 1000 1,760,000
Posts and columns Dense select structural © 1900 120 % 455 1650 1,760,000
Select structural 1750 120 415 1500 1,760,000
Dense structural © 1500 120 ® 455 1400 1,760,000
Structural 1200 120 @ 390 1200 1,760,000
Hemlock, eastern | Joist and pIunks@ Common structural - 1100 &0 360 650 1,210,000
Utitity structural 950 60 360 600 | 1,210,000
Beams and stringers@ Select structural 1300 85 360 850 1,210,000
Posts and columns Select structural - - 360 850 1,210,000
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TABLE A — ALLOWABLE UNIT STRESSES FOR STRESS-GRADE LUMBER, 1957 (Continved)*

Species Use ] Grade Allowable Unit Stresses (in p.s.i.)
f& f@ H cl c E
Hemlock, west Light framing 1500f Industrial 1500 100 385 1000 1,540,000
coast 1200f Industrial 1200 80 365 200 1,540,000
Joist and planks Construction 1500 ]00@ 365 1100 1,540,000
' Standard 1200 80D | 365 1000 | 1,540,000
Beams ond stringers Construction 1500 ]00@ 365 1000 1,540,000
Posts and columns Construction 1200 10000) | 365 1100 | 1,540,000
Qdk, red and Joist and planks 1700¢ 1700 145 600 1200 1,650,000
white 1450¢ 1450 120 | 600 1050 1,650,000
Beams and stringers 1450¢ 1450 120 600 1050 1,650,000
. _ -1300¢ 1300 120 600 950 1,650,000
Posts and columns 1200¢ - - 600 1200 | 1,650,000
' 1075¢ - - 600 | 1075 | 1,650,000
Pine, Norway Joist and plcmks@ Common, structural 1100 75 360 775 1,320,000
Utility structural 950 75 360 650 1,320,000
Pine, southern()) | 2" thick No. I Dense KD(L) 2050 | 135 455 1750 | 1,760,000
No. 1 KDM) 1750 135 390 1500 | 1,760,000
No. 2 Dense KD(D 1750 | 120 455 1300 | 1,760,000
No. 2 KD@ 1500 120 390 1100 1,760,000
No. 1 Dense(®) 1750 | 120 455 1550 | 1,760,000
Ne. 1 1500 120 390 1350 1,760,000
No. 2 Dense () 1400 | 105 455 1050 | 1,760,000
No. 2 1200 105 390 900 1,760,000
3" and 4" thick No. 1 Dense SR@ 1750 120 455 1750 1,760,000
No. 1SR 1500 120 390 1500 1,760,000
No. 2 Dense SR 1400 | 105 455 1050 | 1,760,000
No. 2 SR 1200 105 390 900 1,760,000
5" thick and up No. 1 Dense SR @ l600© 120 455 1500 1,760,000
No. 1 SR ‘ 1400@)| 120 390 1300 | 1,760,000
No. 2 Dense SR 1400@)| 105 455 1050 | 1,760,000
No. 2 SR 1200QQ)] 105 390 900 | 1,760,000
18, 14" and 14" thick Industrial 58 KD@ 1750 120 1390 1400 1,760,000
Industrial 50 KD@ 1500 120 390 1100 1,760,000
fndustrial 58 1500 105 390 1250 1,760,000
Industrial 50 1200 105. 390 900 1,760,000
Redwoogl Joist and planks }@ Dense structurel © 1700 110 320 1450 1,320,000 -
Beams and stringers Heart structural 1300 95 320 1100 1,320,000
Posts and columns Dense structural © - - 320 1450 1,320,000
Heart structural - - 320 1100 1,320,000
Spruce, esastern Joist and planks @ 1450f Structural 1450 110 300 1050 1,320,000
13004 Structural , 1300 95 300 975 1,320,000
1200¢ Structural 1200 a5 300 900 1,320,000
f = extreme fiber in banding t =tension porallel to grain  H = herizontal shear ¢ = compression perpendicular to grain
€ = compression patallel to grain ' " E = modulus of slasticity

- *From ‘'Notional Design Speciﬁcuﬁon for Stress-Grode Lumber and its Fastenings,”" by National Lumber Manufacturers Assaciation, 1957 Edition.

LR
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FOOTNOTES FOR TABLE A, 103 and 1-04*

A. In tension members, the slope of grain limitations applicable to the middle partion of the length of the joist and plank and beam and stringer
grades used shall apply throughout the [ength of the pisce.

B. Value for ¢ shown is maximum unit stress. To determine the alloweble unit stress (which cannot exceed value ¢}, use the following formula:

P _03E
A (174)

Where P/A = load per unit of cross-sectienal area
E = modulus of alasticity
[ = unsupported over-all length in inches
d = dimension of least side in inches
C. These gradas meet the requiraments for density.

D. Yalue apflies to pieces used as planks. Value applies to 21-thick piaces of Select Structural grade used as joists. For 3"-thick piesces of Selact
Structural, Censtruction, and Standard grades used as joists:

H =120 when length of split is appreximately 2-1/4"
H = 80 when length of split is approximately 4-1/2"
For 4"-thick pieces of Select Structural, Construction, and Standard grades used os joists:
H = 120 when length of split is approximately 3"
H = 80 when length of split is approximately 6" .
E. Value applies to pieces used asplanks. For 2'-thick pieces of Construction and Standard grades used as joists:
M = 120 when length of split is approximately equal to 1/2 the width of piece.
H = 100 when length of split is approximately equal te the width of piece.
H= 70 when length of split is approximately equal ro 1-1/2 times width of piece.
For 3"-thick pieces of Select Structural, Construction, end Standard grades used as joists:
H = 120 when length of split is approximately 2-1/4"
H = 80 when length of split is approximately 4-1/2"
For 4"-thick piecas of Select Structural, Construction, and Standard grades used as joists:
H = 120 when length of split is approximately 3*.
H = 80 whan length of split is approximately &%
F. For beams and stringers and for posts and timbers: )
H = 120 when langth of split is equal to 1/2 the nominel narrow face dimension.
H = 100 when length of split is equai to the nominal narrow face dimension.
H = 80 when the length of split is equal to 1-1/2 times the nominal narrew face dimension.

The allowable unit stresses for tension parallel to grain t and for compression porallel to grain c given for these joist and plank and beam and
stringer grades are applicable when the following additional provisions are applied to the grades:

The sum of the sizes of all knots in any 6 in. of the lenﬁth of the piece shall not exceed twice the maximum permissible size of knot, Two
knots of maximum permissible size shaf! not be within the same & in, of length of any face.

H. These grades applicable to 2" thickness only. The allowable unit stresses for tension parallal to grain t and for compression parallel to grain ¢
given for these joist and plank and beam and stringer grades are applicable when the following additional provisions are applied to the grades:

The sum of the sizes of all knets in unr & in. of the langth of the piece shall not exceed twice the maximum permissible size of knet. Two
knots of maximum permissible size shall not be within tl?le same 6 in. of length of any face.

I. Value applies to pieces used as planks. For 2"-thick pieces of Constryction and Standard grades used as joists:

H = 100 when length of split is approximately equal to 1/2 the width of piece.
H = 80 when length of split is approximately equel to the width of the piece.
H= 60 when length of split is approximately aqual 1o 1-1/2 times the width of piece.

For 3"-thick pieces of Select Structural, Construction, and stondard grades used as {oists:
H = 100 when length of split is approximately 2-1/4".
H = 70 when length of split is approximately 4-1/2"

For 4"-thick pfeces of Select Structural, Construction, end Standard Grade used os joists:

G

H = 100 when length of split is approximately 3"
H= 70 when length of split is approximately &".
J. For beams and stringers and for posts and timbers :
H = 100 when length of split is equal to 3/4 nominal narrow face dimension.
H= 90 when length of split is equal to fhe nominal narrow face dimension.
H= 70 when length of split is equal to 1-1/2 times the neminal narrew face dimension.

K. All stress grades under the 1956 Grading Rules are ali-purpose grades and apply to all sizes. Pieces so graded may be cut to shorter lengths
without impairment of the stress rating of the shorter pieces.

Grade restrictions provided by the 1956 Grading Rules apply to the entire length of the piece, and each piece is suitable for uze in continuous
spans, over double spans, or under concentrated loads, without regrading for special shear of other special stress requirements.

The following apply to lumber in service under wet conditions or where the moisture content is at or above fiber saturation pojnt, as when
continvausly submerged: {a) The allowable unit stresses in bending, tension parallal to grain, and herizontal shear shall be limited to all thick-
nesses to the stresses indicated for thickness of 5% and up. (b) The allowable unit stresses for compression parallel to grain shall be limited to
the stresses indicated for thicknesses of 5% and up reduced by 10%. (c) The allowable unit strasses for comprassion perpendicular to grain shall
be reduced one third, {d) The values for modulus of elasticity shall be reduced one eleventh, .

L. These grades meet the requirsments for density. KD= Kiln dried in accordance with the provisions of the 1956 Grading Rules. Longleaf may be
specified by substituting "'Longleaf™ for *'Dense"’ in the grade name, and, when so specified, the same allowable stresses shall apply.

M. KD=Kiln dried in occordance with the provisions of the 1956 Grading Rules.

N. These grades meet the requirements for density. Lon?leuf mug be specified by substituting “'Longleaf'’ for “Dense" in the grade name, and,
when so specified, the same allowable stresses shall apply. SR = Stress roted.

0. These stresses apply for loading either on norrow face or on wide face.

*From ""National Design Specification for Stress-Grade Lumber and lts Fastenings,’

" by National Lumber Manufacturars Association, 1957 Edition.
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TABLE A — ALLOWABLE UNIT STRESSES FOR STRUCTURAL GLUED LAMINATED LUMBER™

Outer laner Extrame Fih:rzin Tension Parallel to Compressian Parailel 1ot | Compression
Combination L aminations Lominations Bending - Grain # to Grain c Horsi‘:'-::rﬂ Pemendicular
Number Grad Mumber, Grad From 4 to 14| 15 or More | Fram 4 to 14| 15 or Moze }Fram 4 to 14| 15 or Mare H to Grain
rade Each Side race Lominctions | Laminations [ Laminations | Laminctions | Laminations |Laminotiens el

PART | — DRY CONDITIONS OF USE?

DOUGLAS-FIR, COAST REGION*

1 Clear (Densu)’ One Dense Select Structural 3000 3000 3000 3000 2400 2500 165 450
2 Clear (Dense}® One Dense Construction 3000 3000 2600 3000 2200 2300 165 450
3 Dense Select Structural All Dense Select Structural 2800 3000 3000 3000 2400 2500 165 450
4 Clear {Close-Grain)® One Select Steuctural 2860 2800 2800 2800 2200 2200 165 415
5 Salect Structural All Select Structural 2600 2800 2800 2800 2200 2200 165 415
3 Select Structural Two Construction 2600 2600 2600 2600 2000 2000 165 415
7 Clear (Medium Grain)® One Construction 2600 2600 2200 2400 1900 2000 165 85
8 Dense Construction All Dense Construction 2400 2600 2600 3000 2203 gggg ']Igg j.;(n)
9 Dense Construction 1/14 of total | Construction 2400 2600 2200 2400 190

10 Select Structural One Consiruction 2400 2600 2200 2400 1900 2000 165 415
T Select Structural Two Standard? 2600 2600 2400 2400 2000 2000 165 415
12 Clear {Medium Groin® One | Stondard? 2200 2200 2000 2400 1800 1900 165 185
13 Select Structural One Standard?® 2200 2200 2000 2400 1800 1900 165 415
14 Construction All Construction 2000 2200 2200 2400 1900 2000 165 385
15 Construction One Standord 2000 2200 2000 2400 1800 1900 165 385
15 Standard All Stondard® 1500 2000 2000 2400 1800 1900 1465 385

PINE, SOUTHERNS'T

1-1 No, 1 Dense All No, 1 Dense 3000 3000 3000 3000 2400 2500 200 450
1.2 B &B Dense One Ne.1 3000 3000 2600 2600 2100 2100 200 450
1-3 No, 1 Dense 1/14 of total} No. 1 3000 3000 2600 2600 2100 2100 200 450
1-4 B&B Dense One No,2 Danse 2800 2800 3000 3000 2400 2400 200 450
1-5 No. 1 Dense 1/5 of total | No, % Dense 2800 3000 2800 3000 2300 2400 200 450
1-6 Ne, 1 All No. 1 2600 2600 2600 2400 2100 2100 200 85
1.7 B & B Dense 1/14 of total| No. 2 2400 2800 2600 2600 2000 2000 200 450
1-8 B&B One No, 2 2400 2400 2600 2600 2000 2000 200 385
1-9 No. 1 1/5 of total | No, 2 2400 2600 2400 2600 2000 2000 200 385
1-10 No. 2 Dense All No.2 Dense 2000 2600 2600 3000 2200 2300 200 450
1-11 No.2 Dense 1/14 of total [ No, 2 2000 2600 2200 2600 1900 2000 200 450
1-12 Na, 2 All No. 2 1800 2200 2200 2600 1900 2000 200 385
1-13 No. 1 1/5 of total [No. 3t 1800 ¢ 2400 2400 ¢ 2500 1900 % 2000 200 385
1-14 No. 2 1/5 of total | No. 3t 1800 * 2200 2200 ¢ 2300 1900 ¢ 1900 200 385

PART Il - WET CONDITIONS OF USE"

DOUGLAS-FIR, COAST REGION*

1 Clear {Dense)® One Dense Selact Structural 2400 2400 2400 2400 1700 1800 145 305
2 Claar {Dense)® One Dense Construction 2400 2400 2000 2400 1600 1700 145 305
3 Dense Select Structural All Dense Select Structural 2200 2400 2400 2400 1700 1800 145 305
4 Clear (Close«Grain)® Ona Select Structural 2200 2200 2200 2200 1600 1600 145 275
5 Select Structural All Select Structural 2000 2200 200 2200 1600 1600 145 275
& Select Structural Two Construction 2000 2200 2000 2000 1500 1500 145 275
7 Clear (Medium Grain)? One Construction 2000 2000 1800 2000 1400 1400 145 260
3 Dense Construction All Dense Construction 2000 2200 2000 2400 1600 1700 145 305
k4 Dense Construction 1/14 of total| Canstruction 2000 2200 1800 2000 1400 1400 145 305
10 Select Struetural QOne Construction 2000 2000 1800 2000 1400 1400 145 275
n Select Struetural Two Standurd? 2000 2000 2000 2000 1400 1400 145 275
12 Clear (Madium Grain}® One Standard? 1800 1800 1500 1800 1200 1400 145 280
13 Select Structural One Standard? 1800 1800 1400 1800 1300 1400 145 275
14 Construction All Construction 1600 1800 1800 2000 1400 1400 145 260
15 Construction One Slundordp 1500 18090 1800 .- 1800 1300 1400 145 260
16 Stendard Alfl Standard 1200 1400 1600 1800 1300 1400 145 260
PINE, SOUTHERN®:7
2.1 Ne, 1 Dense All No.1 Dense 2400 2400 2400 2400 1300 1800 175 300
2-2 B&B Dense One No. 1 2400 2400 2000 2000 1500 1500 175 300
2.3 No, 1 Danse 1/14 of total| No. 1 2400 2400 2000 2000 1500 1500 175 300
2-4 B8 &B Dense Qne No.2 Dense 2200 2200 2400 2400 1700 1700 175 300
2-5 No.1 Dense 1/5 of total | No.2 Dense 2200 2400 2200 2400 1700 1700 175 300
26 Na. T All No. 1 2000 2000 2000 2000 1500 1500 175 260
2-7 B&B Danse 1/74 of total| No.2 1800 2200 2000 2000 1500 1500 175 J00
2-8 B&B One Ne.2 1800 2000 2000 2000 1500 1500 175 260
2-9 No. 1 1/5 of total | No.2 2000 2000 2000 2000 1400 1500 175 260
2-10 No.2 Dense All No.2 Dense 1600 2000 2000 2400 1600 1700 . 175 300
21 No.2 Dense 1/14 of total| No.,2 1600 2000 1800 2000 1400 1400 175 300
2-12 No. 2 All Ne.2 1400 1800 1800 2000 1400 - 1400 175 260
2-13 Ne, 1 1/5 of total [ No. 3t 1400 t 1900 1900 % 2000 1400% 1400 175 160
2-14 Ne. 2 1/5 of total | No.3 t 1400 ¢ 1700 1800 % 1900 1400+ 1400 175 260

1. For special slope of grain requiraments sse applicable specifications listed in Notes 4 and 6.

2. The allowable unit stresses in bending apply only when the wide faces of the laminations are ploced normal to the direction of the load. For allowable stresses in beading when the
loading is applied parallel to the plones of the laminations, see the applicable specificotion indicated in Nates 4 and &.

3. The Modulus of Elasticity £ is 1,800,000 p.s.i. for dry conditions of use.

4. "'Stondard Specifications for Structural Glued Laminated Douglas-Fir {Coast Region) Lumber'’, by West Caast Lumbermen's Association, applies.

5, The rate of growth and density requirements of lnner laminatiens shall apply to clear outer laminations.

6. “"Standard Specifications for Structural Glued Laminated Southern Pine “‘Lumber’’, by Southern Pine Inspection Bureau, applies.

7. In grade combinations 1-1, 1-6, 2-1, and 2-6 no prevision has been made for use of B & B grade in outer laminations because higher stress rating would not be justified. If, in these
combinations, B & B quality is desired for one or both faces of a member to improve appearance, it should be particularly specified, keeping in mind that B & B Dense is required
when inner laminations ore dense.

) 8. The Modulus of Elasticity E is 1,600,000 p.s.i. for wet conditions of use.

9. When the grade of standord is used, the lumber must be of medium grain.

* Adapted from “Notional Design Specification for Stress-Grada Lumber and its Fastenings™ 1957 Edition, by National Lumber Monufacturers Association,

t Pitch, pitch pockats, pitch streaks, redheart, wane, shakes ond decay in No. 3 southern pine baords and dimension used for structural gluing shall not exceed that permitted in
No. 2 dimension.

t 6-14 lominations,

NQTE: Members with intarmediate warking stresses will satisfy most design requirements, Membars with the highest working stresses are available when specml strenght requirements
ore needed, Whore larger sizes are desired, those combinations with lower strasses should be used.
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TABLE A — WORKING STRESSES IN STONE MASONRY

TABLE B -WORKING STRESSES IN RE-
INFORCED SOLID AND HOL.-
L.OW UNIT MASONRY*

Type of Stress

Compression, Gross Area of Cross Section
Mew York City 1957 Dept of Commerce 1955
Kind » :
Mu::nr CeL":::‘: Cement? CET]::* Cement?
Y Mortar Martar - Mortar Mortar
Granite 640 800 640 800
CGneiss 600 750 - -
L.imestone 400 500 400 300
Marble 400 500 400 500
Sandstone 250 300 320 400
Bluestone 300 400 - -~
Natural | Cut 110 140 - -
Stone | Uncut 110 140 - -

Compression, axial 0.20 f'mt
Compression, flexural 0.33 f'mt
Shear, no shear reinforcement 0.02 f'mt
Shear, shear reinforcement

Toking 2/3 of entire shear 0.04 f'mt
Bearing 0.25 f'mt
Modulus of elasticity 1000 ¢m%
Bond

Plain bars 30 p.s.i.t
Deformed bars 90 p.s.i.§

TABLE C - WORKING STRESSES IN UNREINFORCED UNIT MASONRY*

Stresses (in p.s.i. of Gross Area)

Material: Type-A Mortar3 Type-B Mortar4
Grade of Unit c . Tension in Flexure C \ Tension in Flexure
ompression or Shear t ompression or Shear ¢
Plain solid- brick masonry:
f'm = 4500 p.s.i., plus 250 10 200 7.5
f'm = 2500 — 4500 p.s.i. 175 10 140 7.5
f'm = 1500 — 2500 p.s.i. 125 10 100 7.5
Hollow unit masonry 85 6! 70 s
Cavity wall masonry:
Solid units, 2500 p.s.i., plus 1401 6l 110N 5u
Solid units, 1500 — 2500 p.s.i. 100" 64! 80 5
Hollow units 701 6! 5oM s
Stone masonry:
Cost stone 400 4 320 4
Natural stone 140 4 100 4
Solid-concrete brick units:
Grade A 175 6 125 6
Grade B 125 6 100 6
NOTE: 1. Cement [ime mortar composed of 1 part Portland cement, 1 part hydrated |ime, to not more than 6 parts sand,

proportioned by velume,

2. Cement mortar: a mortar composed of 1 part Portland cement to not more than 3 parts of sand, proportioned by
volume, with a ollowable additien of hydrated lime, or lime putty, not to exceed 15% of the cement by volume.

3. Type A: by volume, 1 part Portland cement, 4% parts sand maximum, and }2 part hydrated lime maximum.

4. Type B: by velume, 1 part Portland cement, 6 parts sand maximum, and 1 part hydrated lime maximum.

* Tables B and C from Uniform Building Code, 1955.

t f'm equals compressive strength of masonary at 28 days.

} These stresses may be doubled with continuous inspection.
§ With continuous inspection, 130 p.s.i. may be used.

Net areq, all others gross cross-sectional area.
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STRUCTURAL-GENERAL-PROPERTIES OF MATERIALS

TABLE A — PROPERTIES OF STRUCTURAL MATERIALS

Ultimate Yield Modulus of Coefficient of
Substance Stress, Point, Elasticity, Linear Expansion
B.5.0. p.S.i. Pes.i. for 1° F.
Aluminum, Structural alloy 2014-Té6 65,000+ 32,000tc 10,600,000 0.00600128
Structural alloy 6061-Té 42,000+ 35,000tc 10,000,000 0.00000130
Iron,  Cast, gray 23,000 - 35,0003
Wrought 48,000 28,000,000 0.0000067
Steel, Structural A.S.T.M. A7* 60,000 - 72,000t 33,0001 29,000,000 0.0000063
Structural A.5.T.M. AB (3% to 4% nickel) 90,000 - 115,000t 55,000¢ 29,000,000 0.0000043
~ Structural AJS.T.M. A94 (0.2% silicon) 80,000 - 95,000t 45,0001 29,000,000 0.0000063
Structural A.5.T.M. A242 {low alloy) . 70,000t 50,000+ 29,000,000 0.0000063
Structural A.S5.T.M, A373 (for welding) 58,000 - 75,000t 32,0004 29,000,000 0.0000077
Structural U. 3. steef (T-1) 105,000 - 135,000+ 90,000+ 29,000,000 '
Clay, Brick 1000¢, 200T, 6008 2,000,000 0.0000031 :
Masonry, Granite 420c, 1 6008t
Limestone & bluestone 350¢,T 500B1T
Sandstone 280¢, 1 400871
Rubble 140¢, T 25087 0.0000035
Stone, Bluestone — | 12.000c, 12004, 25008 7,000,000 0.00000
Granite / gneiss 12,000e, 1200t, 16008 7,000,000 0.0000047
lLimestone / marble 8,000c, 800t, 15008 7,000,000 0.0000044 / 5 0000056
Sandstone 5,000c, 150+, 1200B 3,000,000 0.0000061
Slate 10,000¢, 3000t, 5000B 14,000,000 0.0000058
e | SR
Southern pine 1,760,000 83838?3 :z:gﬂ:;iculur
Concrete 1000 e 0.0000079
t = vltimate stress tension.
c =ultimate stress compression.
B =ultimate stress bending. ¢
* == for welding A.5.T.M. A-373 preferred.
¥ = safe working stress.

[E—
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STRUCTURAL-GENERAL-UNIT WEIGHTS

Adapted from A,C./. Handbook, C.R.S.I. Handbook, and

American Standards Association.

* b, per cu, ft.

TABLE A
Type of Substance p.s.f RIB SLABS

ROOF AND WALL COVERINGS Depth in Inches Width of Rib Add for

Wood shingles 3 (Rib Depth + Slab Thickness)| 4 5 13 7 8 Tapered Ends

Asphalt shingles 2 12-inch clay-tile fillers

gement u_sibestos shingles 14 4+2 49 51 52 54 - -

ement tile 6 6+2 ‘ 60 63 65 67 - -

Clay tile (for mortar add 10 1b.) 8+2% 79 82 85 87 - -

2:: book tile 12 10+3 96 100 103 106 - -

% book tile 20 12+3 108 112 116 120 - -

S:amnc::h :Ilg 20-inch metal fillers '

Ludewici 10 6+2 41 43 45 47 -~ 4
Sheet-metal roofing 2 8+2) 51 54 57 60 - 2
Corrugated roofing (ne. 20) 2 10+3 63 67 70 74 - 3
Corrugated asbestos 3-4 12+3 69 74 78 82 86 3
Copper or tin 1 14+3 75 81 82 87 91 5
Corrugated iren 2 30-inch metal fillers
Gypsum sheathing 1/2 2 6+2) 41 43 45 47 - 3
gflood sh?qfhing g ]g+§V2 45 48 2(% 54 - 4

ag roofing + 56 59 65 — 4
Composition roofing 12+3 - 63 67 70 73 4

g-plly ;r-,-fdy roofgng : ; l 14 +3 - 69 72 76 80 4

Y -ply felt tar and gravel roofing . .

o 4-ply felt tar and gravel roofing : 5% 2-way clay tile fillers (12x12)

S-ply felt tar and gravel roofing é 4+% 61 62 64 -~ -
Slate roofing laid in place with 3" double lap, 3/16" thickness 7 6+2| g7 87 90 - - -
Slate roofing laid in place with 3" double lap, 1/4" thickness 10 13'13& }g? }gg -}gq -~ -
Slate roofing laid in place with 3" double lap, 3/8" thickness 14%, 1243 136 141 146 -~ -
Slate roofing laid in place with 3" double lap, 1/2" thickness 19% -~ =
Skylight, metal frame, 3/8" wire glass ) 2-way mifilzhllers {16 16) 4

h . 4 47 50 ~ - -

Plate glass per in. of thickness 14 6+2 55 0 3

Fiberboard 1/2" % 60 63 - - -
8+2% 72 78 83 - - -

CEILINGS 10+3 91 96 103 - - -

12+3 103 111 118 - ~ -

SPlcnshar og tile T concre;e 5 14+3 116 125 133 - = -

uspended metal lath and gypsum plaster 10 .

Suspended metal lath and cement plaster 15 [&wey metal fillers (20 +20)

Plaster on wood lath : 8 4+2 42 44 46 - - -
6+%‘/ﬁ 50 54 58 - - -
8+ 66 71 76 - = -

10+3 83 88 94 - - -
Type of Substance pesef. p.c.f. }gig 132 }?g }gg - - -

MASONARY WALLS AND PARTITIONS-DFEAD LOAD

WITHOUT PLASTER

] ) . Type of Substance p.s.f.
Solid brickwork: Clay brick 132 FLOORS — FLOOR FILL AND FINISHES AND FLOOR

goncrete (ll'leclvy aggregate} 130 SLABS AND WATERPROOFING
oncrete (light aggregate) 98 1" terrazzo +2" stone concrete 38
~\Concrete, stone 144 114" terrazzo 18
Granite, blue stone, marble 165 Tile and setting bed 15-23
g_im:stone }32 Ngarble and setting EE]ed 25-30
andstone . 142" asphalt mastic flooring 18

4"'brlicll: -1-]:1“ load-bearing structural clay 0 an nspl:iah] block‘iz ¥5" mortar 30

tile backing. <] 3" wood block + 4" mortar 16
A" brick + 6" hellow block backing 75 Linoleum or asphalt finish 2
4" brick + 8" hollow block backing 80 Hardwood flooring, 7/8" thick 4
Concrete bloeck: Heavy aggregate 85 Softwood subflooring, 7/8" thick 3
o s [ Light aggregate . 35 (s)ak andfyellow pine 48*
" furring tile 2 pruce, fir, hemlock, white pine 30*
2 T.C. or cinder block {non-bearing) 16 Concre'fe, reinforced stone, per inch of thickness 12%,
3" T.C. or cinder block {non-bearing) 17 Concrete, reinforced, cinder, per inch of thickness 9%
4" T,C. or cinder block (non-bearing} 18 Concrete, reinforced, lightweight, per inch of thickness 2
& $.C. or cinder block {non-bearing) 28 Concrete, plain, stone, per inch of thickness 12
" : " . . . . N
B losd-bacring T.Cx or ﬁ?ﬁ?ﬁ’f}'&ﬂé’ 22 Mulriply by G B e wan Sach of Thickness :
6" load-bearing T.C. or cinder blec 32 1.40 for con-

8" load-bearing T.C. or cinder block 39  crete block gﬁTE’fPROOEING 1/2" thick 5

12" lead-bearing T.C. or cinder block 56 (gravel or stone Ffve-p]y membrane, . e 5% thick 55

' aggregate) ive-ply membrane, mortar, stone concrete, ic

2" salid gypsum 10 24 split tile + 3" stone concrete, 5" thick 45

" H

3 ;g‘,’,jfg;f;::]m I PATENTED STRUCTURAL SYSTEMS

4" hollow gypsum 13 2" Gypsteel plank 12

6" hollow sum 19 2¥4" Sheetrock — Pyrofil 12

o solid pl%‘;Ff’er 20 215" Lightweight nailing concrete 19

Woad studs 2 + 4 {unplastered) 4 2%" lightweight channel slabs . . 10

Plast dd hsid P 24" Porete roof slabs (with 1/2" nailing fin) 15

4..(‘1;:50“0:;?“0::,; 18 3" Porete channel slabs 12

g 4 2" Cinder Plank 15

Aerocrete lightweight concrete 50-80*
Nalecode 75%




STRUCTURAL-GENERAL-LIVE LOADS - |

TABLE A — LIVE LOADS IN POUNDS PER SQUARE FOOT

American | Nat. Bd. c::::gz' Southern
Sh:mc[ur.ds of Fire Officials | Std. Bldg. YNe\l:r Chicago, * Phila- Dallas, Detroit*
Qccupancy As_s°c" U?der- Confer- Code,* o 1956 delphia* 1951
ation, writers, ence, t 1954 1957
1955 1955 1955

Dwellings, apartment and
tenement houses, hotals,
clubhouses, hospitals, and
places of detention:
Dwellings, private rooms
and upargl'rnel::ﬂs ' 40" 40" 40 40%° 40%7 | 40 40 40% 40
Public corridors, lobbies,
and dining raoms 100> 1002 1007 100 100 100 100 80 100
School buildings:
Classromms and rooms of 28 3s a4 18
similar use 40 40° 40 40 60 40 50 50 50
Corriders and public ports
of building 100° 100 100'® 100 100 100 100 80 100
Theaters, assembly hells,
and other places of
assemblage: 29 a8
Auditoriums with fixed seats 60 é0 50 50 75 60 50 50 60
Lobbies, passageways, gym-
nasiums, grandstands and
auditoriums of places of
assemblage without fixed 45
seats 100* 100" 100* 100* 100 100 100 100 100
Office Buildings: 27 12.18 51
Office space 80° 80 s0'% 12 50 50 50'% 60 50 50
Carridors and ether
public places 100 100 100 100 100%° | 100 100 80 100
Workshops, factories, and
mercantile establishments 36 40 52
Manufacturing — light 125 12512 75 100 120 100 120 75 125
Manufacturing - heavy 125 1252° 150 12037 | 1003® 200%° [ 100-150*%| 125
Storage — light 125 125'2 | 125 125 120 100%¢ 120-150*°| 125 125
Storage — heavy 250 250'% | 250%" 250 1202' | 10028 200%° 1257 250
Stores — rotail 1008 75'2 75 75 7532 | 100%® 100%° | 100 100°2
Stores — wholesale 125 125" | 100 100 120 100%® 100*° 100 125
Garages: 54
All types of vehicles %1 10072 120%2 17522 | 100%2 100° 100%® 175
Passenger cars only 1007 100'% | s0 75 75° 50" 75 g0*® 80°°
All stairs and fire escapes, 5E
except in private residences 100 10015 100 100 100 100 100 100 100
Roofs {flaf) 20 20 202 20 40 25 30 30%? 30
Sidewalks 250%° | 250° | 250 200° 300°* 150*" 300° 250
Wind 21 15.40% | 15-20%% | 10-40%° 20%% | 20%7 15-25%2 20%° 20°7

* Taken from C.R.5.1., 1957; others from local codes,

FOOTNOTES FOR TABLE A

1. 30 for second floor dwellings and habitable attics; 20 for un-
inhabitable attics; 60 for operating rooms,

1Or Uniform Building Code, 1955,

2. &0 for corridors in apartment and tenement houses and public
corridors in hotels; 40 for private corriders in hotels,

3. 60 for library reading reoms; 150 for stack rooms,

4. 150 for armories and stage floors,

5, Or 2000 concentrated,

75 for upper floors,

Floors shall be designed to carry 150% of the maximum wheel
load anywhere an the floor,

10,
1.
12,
13.

14,

15,

100 for yards and terraces for pedestrians only,

See p. 1-14.

On first floor, 40 p.s.f.; upper floors for dwellings 30 p.s.f.

Or 2000 on any space 2} ft, square,

100 on first floar and alternate of 2000 (b, on arec 2)5 feet

square,

100 p.s.f. for passenger cars, Trucks: 150 p.s.f, (3 to 10 tons
including load), 200 p.s.f, (over 10 tons including load). Con-
centrated load; 150% maximum wheel load for passenger cars;
125% maximum axle load for trucks,

300 Ib, on 2} ft. square at any location,

Or 8000 concentrated,
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14.

17.

! 26,

FOOTNOTES FOR TABLE A, p. 1-10 (Continued)

15 p.s.f. for building height less than 30 ft,; increase to 40
p.s.f. for building height equal to or greater than 1200 feet,

40 for private corridors in hotels; 50 for rest rooms,

37.

38.

20 for buildings less than 300 ft, high; add 0.025 p.s.f. per
ft, above 300 ft,

Only school classrooms with fixed seats. (Removable seats

80 p.s.f)

18. &0 for library reading rooms; 125 for stack rooms,

19. Whete partitions are subject to change 20 p.s.f. to all other 39. Churches only.
loads, 40. Every floor beam 4000 concentrated,

20. 100 for composing and linotype rooms; 150 for press rooms, 41. Interior courts, sidewalks, ete., not accessible to a driveway.

21. 250 minimum, Load to be determined by use, 42. 15 p.s.f. up to 50 f, high, 20 p.s.f. from 50 to 200 ft., 25

29. Or concentrated rear wheel of loaded truck in any position, p..s.f. over _200 ft, high. Roofs over 30 degrees, 20 p.s.f, on

windward side, 10 p.s.f. on leeward,

23. 20 p.s.f. for under 200 sq. ft.; 16 p.s.f, for 201 to 600 sq. fr; . ) . . .

12 pos.f. for over 600 sa. &, loaded area on a member. 43. 100 for public rooms; 40 for guest corriders in hotels; 50 for
rest rooms,

24. 15 for portions beio:.v 60 ft.; 20 for portions above €0 ft. 30 A44. 60 for laboratories, library reading rooms; 20 plus actual
1b, for roof tanks, signs, and exposed roaf structures, .

: weight of stack and contents,

25. 30 p.s.f. for one-story, one- and two-family dwellings. 45. 150 for armories and theater stages; 120 for drill rooms,

10 p.s.f. for portions helow 30 ft,; 40 p.s.f. for portions above . . ) '

400 §, in Southern Inlend Regions. Yaries from 25 to 50 p.s.f. 46. 100 for composing u.nd llnofy}fae rooms; 150 for press rooms;
\ for all others, load is determined by use,

for Southern Coastal Regions,

27. including corridors. 47. Load is determined by use,

28, For rooms with fixed seats or ¢classraoms not exceeding 900 48. For unloaded vehicles.
sq. ft, with movable seats; 120 for library stack rooms, 49. 25 for flat roofs without parapet walls.

29. 60 for churches, 50. 20 for structures less than 300 ft, high, Above 300 ft.,

= + - H

30. !ncluding entire first floor, p =20+ (H = 300) x 0.025 for tanks, signs, and exposed

structures 30 Ib,

31. The minimum for storage or manufacturing is 120 p.s.f., but b first fl . . .
floors must be designed for any heavier loads contemplated 51. Above first floor including corridors.
and for any concentrations, 52. 125 for first floor,

32, 100 for entire first floor, 53. 150 for first floar.

33, Or 6000 concentrated, Trucking space and driveways 12,000 54. Or 2500 lb. concentrated on area 6 in. square with such con-
concentrated, (For beams, columns, and girders 120 p.s.f. centrétions spaced alternately 2 ft. 4 in, and 4 ft. 8 in. in one
live load.) direction and 5 ft. and 10 ft, in the other direction,

34. Or 12,000 concentrated for driveways over sidewalks, 55, Only structures with clear headroom of 8 ft. 6 in. or less, Or

35. 20 p.s.f, for structures over 100 ft, high. 30 p.s.k for tank 1500 Ib, concentratsd, spaced as in note 34.
towers, stacks, and isolated chimneys, ' 56. 50 for dwellings and apartments under 3 stories.

34, The minimum for sterage or manufacturing is 100 p.s.f., but 57. For buildings less than 500 . high.

floors must be designed for any heavier loads contemplated
and for any concentrations.

TABLE A — LIVE LOAD REDUCTIONS - NEW YORK CITY BUILDING CODE, 1956

(a) In structures for storage purposes all columns, piers, walls, and foundations may be designed for 85% of live load.

(b) In structures intended for other purposes, live load reductions for columns, piers, walls, and foundations are ds
tollows: 100% L.L. on roof, 85% top floor, 80% next floor, and 5% reduction for each successive lower floor, provided
that in all cases at least 50% of live load is assumed.

(¢) Cirder members, except in roofs and as specified below, carrying floor loads the equivalent of 200 sq. ft. or more
may be designed for 85% of live load.

(d) For trusses and girders supporting columns and for determining area of footings the full dead load and live load

may be taken with the reductions as permitted above.
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TABLE A - MISCELLANEGUS LIVE LOADS

GRANDSTAND LOADING
LIVE LOAD 100 p.s.f. of gross horizontal projection. 120 1b./lin. ft. for designing seats and footboards.

HORIZONTAL FORCES A horizontal swaying force parallel to the seats of 24 |b./ft. and perpendicular to the seats of
10 Ib./ft.

WIND 30 p.s.f. on vertical projection. (See afso p. 1-14.)

WIND STRESS REDUCTIONS

CONCRETE STRUCTURES Increase allowable stresses one third where wind loads are added to live and dead loads.t

STEEL STRUCTURES For members subject only to wind, increase allowable stresses one third. For members subject to
wind and other forces, increase one third, but section to be not less than that required for dead, live, and impact loads. 1

WOOD STRUCTURES Increase aflowable stresses one third, but section to be not less than that required for dead and

live loads. $

IMPACT:

For structures carrying live loads which induce impact or vibration, the assumed live load shall be increased sufficiently to

provide for same. If not otherwise specified, the increase shall be:

For supports of elevators 100%
For traveling crane support girders and their connections 25
For supports of light machinery, shaft — or motor-driven, not less than 20
For supports of reciprocating machinery or power units, not less than 50
For threaded hanger rods supporting floors and balconies 33Y%

CRANE RUNWAY HORIZONTAL FORCESH

The lateral force on crane runways to providé for the effect of moving crane trolleys shall, if not otherwise specified, he 20%
of the sum of the weights of the lifted load and of the crane trolley (but exclusive of other parts of the crane), applied at the
top of rail one half on each side of runway; and shall be considered as acting in either direction normal to the runway rail.

The longitudinal force shall, if not otherwise specified, be taken as 10% of the maximum wheel loads of the crane applied at

the top of rail.

UPLIFT ON ROOFS

Design roof for factories, hangers, armories, etc., which have large open interiors for an uplift of 25 p.s.f.

FOOTNQOTES

American Standards Association, Places of Outdoor Assembly.
American Concrete Institute, 1956,

American Institute of Steel Construction, 1954.

o H e

National Lumber Manufacturers Assaciation, National Dasign Specifications for Sfress-Gmde Lumber & its Fastenings, 1955,
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TABLE A - SNOW LOAD*

Where no values for snow loads appear on the map, they have been omitted because of irregular distribution associated
with rugged terrain. Consult local Weather Bureau or Building Code.

The value of 20 ib. on the projected area has been selected as a minimum because it has been considered neces-
sary to provide for occasional loading due to workmen and materials during repair operations. Where load exceeds
20 p.s.f., the excess may be reduced from its full value at a 20-degree slape to zero at a 60-degree slope.

For big flat roofs and high parapets special attention is required.

. Tree—
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F1G. B. ESTIMATED WEIGHT OF SEASONAL SNOWPACK EQUALED OR EXLEEDED ONE YEAR IN TEN (p.s.f.) T

* Bosed on American Standard Building Code Requirements for Minimum Design Loads in Builéings and Other Structures, A58, 1-1955, by
American Standards Association,

t This material is reproduced from the American Standards Building Code Requirements for Minimum Design Loads in Building and other Structures,
AS8. 1-1955, copyrighted by American Standards Asseciation. ' :
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MINIMUM DESIGN PRESSURE
Buildings, chimneys, tanks, and
solid towers shall be designed and
canstructed to withstand the appli-
cable horizental pressures shown in
Tables B, C, or D, allowing for wind
in any direction. The height is to be
measurad above the average level of
the ground adjacent to the building,
chimney, tank, or solid tower.
Figures do not provide for extrema
wind conditions of shert duration
such as tornadoes {gusts are in-
cluded), The factors in Table B or
C already take inte consideration
the 1.3 shape factor used in deter-
mining the wind pressures noted in
Fig. A. The design pressure seiect-

Ta® ariOn womTAN

ed fr

pliad by the correct factor from
Tabies C or D.

4ot oL EIR Saaer TS

om Table B should be multi-
I-::lﬂ':-.ﬂ-:: tBwrutin a3 o

- regaaLs

X

I3
Cotunld mwarn ied cuTwaey
PCETARRAAR B Jretll mat

oLLowE:
D3 _F THE FASIEIT wit
rO 30-r001 LE¥DL AV
Buclh wioaitey siat
T FOR MUY, RSP PRCLINEES
Vot T8 Y WLISEEL NEaE i CltuaTra.

e . -

FIG. A. MINIMUM ALLOWABLE RESULTANT WIND PRESSURES *

TABLE B - WIND PRESSURES FOR VARIOUS
HEIGHT ZOMES ABOVE GROUND*

TABLE C — FACTORS FOR TRUSSED TOWERS*

Height of Zone, Wind-pressure-map Areas,
ft. p.s.f.
20 25 30 35 40 45 50

Wind pressure on tower =p X A X factor shown below.

p = pressure from Fig. A, modified with Table B for tower height.
A = total normal projected area of all the elements of one face of the tower.

Less than 30 15 20 25 25 30 35 40

30 1o 49 20 25 30 35 40 45 50
50 1o 99 25 30 40 45 50 55 60
100 to 499 30 40 45 55 &0 70 70%
500 to 1199 35 45 55 60 70 70t 70t
1200 and over 40 50 &0 70 70t 70t 70t

NOTE: Recommended application:
Windward face: }:gg = 77%
W30 _
Leeward face: 1.30 23%

t70-1b. upper limit recommendations of Dean
Sherlack at American Society of Civil Engin-
esrs Convention, Qctober 1957,

TAELE D — FACTORS FOR CHIMNEYS,
TANKS, AND TOWERS®

Horizontal Cross Section Factor

Square or ractangular 1.00 d%
Hexagonal or octagonal 0.80 | &
Round or elliptical 0.50 e{g

Type Factor § Itiustrations
Wind normal to one face of tower, T -
d-cornered, flat or angular sections, |
steel ar wood. 2.20 E-'——-
R
3-cornered, flat or angqular sections, ]
stesl or wood 2.00 K
. ~—y
Wind on corner, 4-cornered tower, flat /
or angular sections, 2.40 o
o o
Wind parellel to one face of 3-cornered o
tower, flat or angular sections. 1.50 q‘,”"‘i
\"‘-Ji ~
Wind on individual members. .
Cylindrical 2 in. ot less in dicmeter. 1.00
Cylindrical over 2 in. in diameter. 0.80
Flat or angular sections 1.30 I

NOTE: Factors for towers with cylindrical elements are approximately two

thirds of those for similar towers with flat or angular sections.

TABLE F — REQUIREMENTS FOR COMBINED
LOADINGS ON ROOFS *

Procedure: From Fig. A, eastern New York State is in the

25 m.p.h. zone. From Tabie B, selact pressures
for various height zones as in Fig. E. From
Table C, select the appropriate factor. Assume
a 4-cornered tower with wind normal to one face
and members angular. (Factor = 2,20.) Therefors,
total prassures due to wind at various slevations

Elev. 50 10 99 Pt =2.2 x 30 = 66 p.s.f. X A
Elev. 100 10 200 P+ = 2,2 x 40 = 88 p.s.f X A

EXAMPLE: Given: Radic tower
located in eastarn New
York State. Tower base
50* ghove average ale-
200" 5 - vation of surrounding
- terrain.
e Find: Wind prassure Pt,
o)
ul
100" 5w
o ~Rwer base
o
/ 3 forse
’;—GGW en, ars:
FiG. E

Exterior load coefficients
(factors to be applied to wind
pressures specified in 5.1}

Windward Leeward
Slope Slope Slope
20%0r laxs -0.60 ~0.45
Betwean 20%and 30° 0.04-1.8 -0.45
Batwesn 30%and 60°  0,015A-0.45 —0.45
Between 60%and 90°  0.45 ~0.45

Positive values indicate an inward load;
nagative values, an outward load. A is the
roof slope in degrees.

“This material is reproduced from the American Standards Buildin
AS58,1-1955, copyrighted by American Standards Association

* Although the factors vary with the solidity ratio, these factors in Table C may be considerad as average values.

g Code Requirements for Minimum Design Loads in Building and ather Structures,
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STRUCTURAL-GENERAL-WIND DESIGN

[- PORTAL METHOD

| 2

APPROXIMATE WIND DESIGN METHODS FOR

Assumptions:

L Lackh bay e independent Frome. |

2. The point of controHexure of each column is ot michelght

3.The poinnf of contraflexvre ofeach girderis ot i's midlerngth

4 The hori3zomntal shear orn any plane /s divided equally omong
the number of o/sles . An ovter columrm totes Vo the shear of
arr Irtersor colum.

5. The wind load /s resisted by the frame.

G. A/ direct stress /e outsicde columrs,

T
h
_*_
h

/

M; Mz

}
1
hz
{

'

MULTI-STORIED FRAME BUILDINGS

NoTE:
See p.4-361or Riveted Wind (onprctien
Momerts & Defails.
See 0459 for Welded Wawrd vnection
Moments & Defails.

let 5 = fotal shear in boy above floor /ine.
S:,52,53,54 = proportiono/ shears taken on ea. Cof.
Thern: Si+52+83+S¢ =5+

=5 .5,. 6,2
Wind S1=54=¢ ;52:5373

Moment per g/raer conneciion = S xh Sverage '
No. ofgirder Grnects.

Given S= 20 Kips; /’—f.;’?_z =12/

Mr =Mz = =40'Kips
-+ Shear rmay be proportioned to the rmorment of inertia of the column.

2O x/?
6

II-SHEAR DISTRIBUTION BY STIFFNESS QF CELLS OF RESISTANCE

AFTER E.E.SEELYE, E.N.R_MAR. 20,1930.

L Jotol horizontal/ Shear=5=5,+52+ 534+ 54
2 Tofol Stiffness Coef. = F=Fi+Fe+FarFa
_ Ki(orKs5)
3. A TOrkir Ks+KE
Fo= Kz (Ks5+Ko)
2 K5 r42s Hor Ko
Fy = Ka (Ko + X7}
KG +Kar Kos Ko
Fyq =K (k71 +0)
T K7t KetOrKYH
4 5; :-—7{:!- xS
{ { Sz=-f%-x5
(L STl e 53-7-&)(5
K=t or L 4
4 h S4=—'f—r;f-x5

DIRECT STRESSES from wind i columnrs may be neglected . except in
unusual coses where they exceed allonwable wind oversiress orregure enchorage.
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STRUCTURAL-GENERAL-WALL THICKNESS

12

£ Hours

 S—

& Solid Briek; Solid Structural taits] Plain
Cone,; ol C‘!'n‘g"cq Canc Blocks; 8 Hollow
Conc. Blocks (% thick shells) plastered

12" Hollow Clay Tite Btocks (2unit, 3Cels)
Plostered 2 Sides; 12° Hallow Cone.
(2 calls -1'2" wWeb)

7 Sides; 8 Hollow clay file (3 celis} 12°- 16"
plastered 2 Sidea. /G- 20’
z0'-24"

Fire rasistonce.

CURTAIN WALLS SKELETONPANEL)WALLS FOUNDATION WALLS
(CARRIES OWN WT ONLY) (c26-4a0) » (c2a-395 THRU 397)
(e 2g-448) - 30" Min.above 2
soLID oL L OW BIOCK T% e | SOLID MASONRY EXCEPT
3 structuresaver 40'| I No Bosement or Cellar
MAS ONR Y or HOLLOWWAZLS hig}z- 3 b Fire 7. Above g_rgde when ypper walls wood
FEL.3 . resistance-3conbe) P
2 sllw335 s 2 Non-bearing wireglass or simifar:|  ©F hollow block.
@ TT{xygots B in Skeleforn M ' &3
5. Lg S ey, Construet 'on\ Window TBp Felo. Wall
31, -.9 e lt‘;:E ‘g-'\"l ‘of . t& onsIry ; ’; Fin- Grode Ao -r‘d'Mh.{'Exce,qfaséc/-w)
8 S 12 |4zt SRR ET R e g SUPIZD';/;'E i v-Adpron Wall £, {5, For Plain 12" Min.
& ? '3 : eee eor { % C—-..ca"creb'-"e ;Tp Concrefe { 8'Min.for
S 7 83| Wind:30%a'— ] Nspanairel Woll e &Em;ﬂl revctons |
S Qg pandirel Wa STEPPED FTGS. 628l oy s Jucte
S ° i . :Q, ';;_-E t| FrEPROOS S'TRUCT- OTHER STRL!'CWRES D“__E 5ol Press.nta’ Mo or 8" Min.
) g il le 0 3 (? Hr.URafng 1] H:-.{ Rating) . 2 T
& - M m 9 Nore: thnderthe rovisee Code, no /is?t o
3 --{-i s 4 wolls which will meef the Code requirements GENERAL CASE
uy g o has been fesued fo date (Feb. !l 1849) f’j - _
(- 3 Poord of Standards. The walls liste g g
below will prebably be aecceptable . . =y , s
When horiz. length bef. supports | 5 Reinf. Conc.,6 Plain & S e —I-o_[;‘, b5
exceeds 20°, increase wall thickness ‘?,:‘-?rfc‘élf,_/g Hglgwbklac’q L £ i~ Sl‘d M§ 1
" 7y ’ ; oee Brick + 6" Backy, &, Solid M 17 8| So lid Masonry
4'for ea additional J0'or froction- | ) o or it ” el Hatfone stasenrel iG] 2] ollow esonriIG
(THOS B WHICH CARRY | ABL Rubble _Jld Alel. Bubkle 1o
BEARING WALLS lore rran own wr| 3 . —
SOLID MASONRY (¢26-42T)| gFINFORCED| HOLLOWI HOLIOW PRIVATE DWELLINGS| PRIVATE DWELLINGS OTHER STRUCTURES
Roulble d grealerthon Geriere/ Case |~ 0 Zh e |4 = ¥ —
Plain fanc, 2 Tess then Genl Case,buf § #fin, CONCRETE |CAVITY BLOCKS| 350 HiGH OR LESS Srd £,
C2G-a98 . - il 2 1
Topof '?ao{!_geom: TorE Masemry ] (C7E49%) |(€26:430)|(c26430) MIYED OCCUPANCIES p— (et 17 £'hor of least
2 e Walls abave roofs (1E s T 2510 "WIDE OR LESS __f—-———". o 2 54
5?;',’;"% 13 3 fo be 8" fhick. i E;F AND <3 STORIES - /¥ Floeor Sforras.
{‘Hz‘;’% : !'3': 3 Tp ofﬂnafaeagrs =§ v . 3 (C26 - 443) HoLIOW BLOCK ORf
8/dgs | e gl & EREICE il s (T 8”500 a2 HOLLOW(CAVITY) SUPERS TRUCTURE
g~ . 7 7f SEEEN "
FARINNE - 35% "—fgm’ SESS[ S| Y| TV Te Belorsen) W ENEER: (€ 26- 457, 438, 439)
| | 5|° Y i: [ == J SEE 3 'é x 5 | 2 Rebble | 40:0" Mox.height above Foundatfions
E oy g IR LR I :’ié ~EESEN |3 o 6 Far tottow except on ponelor enclosure walls ;
1 23| 5 | & see | 3—,| ] dRE asomrg ang| 35°0 Max. height or2 Stories plus one
ul | | % 553 H I ] M el I - Hotlow walls| gable on Weod frame.
Hi ~ ) ENEN - & A, _.sgepaﬂ"
D go| ¥ o341 Al (SRR N VoL \INTERIOR BEARIAG WALLS . 1SOLATED PIER
16" I I BIER N }%é'.d A RESIDENCE STRUCTURES Cro d04 r415)
s S=ERE .
BB s [3EEv|2 Solid masonry £.¢10
B 35 ol |3 ¢ [
gl 9 " AR EEE R Ploin Concrefe £ 36 FfolZmax.of
[t §¢ 16 g IS, e ~ * {reo’aced siress
, + g8 | b Reinforced Concrefe -12"
20 : $ Top of E ¢ Wal/ 3ypp0rf-;
1 Support . [ . .

[ lJ_ Bipos SUHD E; * | more: BEARING| BEAR. 1SIDE if‘/or 5 "f_?‘o min- diam. f'ic_;'w"ed' J"t:;‘

o D&Es, —_— ) i
GENERAL CASE| 75' HIGH NEED Also see Private B""’;”fs c’ﬁ"'f” Send eundation plers (exceptions made)
Nore: NOT EXCEED Dwelling 35" |tocinarwors -g0i0n| GENERAL NOTES:

Radott s ABOVE THICKNESSES g engthy of wally < 35-0 .,
A'/sal sce;igb{af;, Dwellings 35'High High or less & ’o’}-f.ﬂ,i’r’i-if-ﬁ’??u’:is’ Waolls must be increased if:
or less ixed Occupancies. Mived Occupancies |same os 8eoring walls | (o) Openings in bearing walls exceed 50 A
FIRE WALLSDS PARTITIONS (cze- 418} D==c::]=—_—-:%
5 (£26-441, 442,631, 632) (czG- 431) [
£ {1 nof fouded) Reinf. Gine; &6 Soltd Gnder| Mon - bearinm e .
;& 9 Wall One Story (b} Cleor span exceeds 26°0 for beoring walls
Canc, blocks plaster ZSioes. (C2G-427) £ ihcrease for every 2% over 26'

or less in helght.

Under 12'High - 3 thick

2
&

(€) Unsupported height greater than 2011
(c2c-417)

(d) Foundafion walls are more thar 13 ‘deep
betwearn horiz. Supports. (€26-397)

(e) AMecessary To resist wind (€26-343}

7 Brick or Hollow
KEY: % c:nareﬁc Block

WALl THICKNESSES - N Y C. CODE™

BEVISED TO JANUARY [, 1858

SeeLYEe, STEVENSON, YALUE & KNECHT
CONSULTING LNGINEERS

10! PARK AVE. NEW YORK CITY.

TEL. MURRAY HILL 4-2500

X 7his code fs incorporated as fypical of modern engineering thought of any of the codes.
For walls subject fo earth pressure — see poge 7-3|

Y

gt

[
CILNAEL o

3
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STRUCTURAL-GENERAL-FIREPROOFING REQUIREMENTS |

TABLE A - SUGGESTED FIREPROOFING REQUIREMENTS*
Protection of Structural Parts Protection of Walls and Partitions
T"l“'"'i""'“ :Tu:'lngﬁ N:-Buurlng
icknass nimum {nimum
ber ¢
B:l.Pmm::ﬂ:d Fireproofing Matarial :‘;’;‘:’:“;‘:’ Matorial Construction TlTr‘h::‘r’ Tf!:}rch:.u'r.
A Ratings Ratings
4 3 211 4 13 1211 4 [3{2]1
Group | concratet 25 |2 15 . Solid unplasterad 8l B4~ - j=|={4
Group 2 concretat 3 2 13,21 B;'?k of clay, Solid plastered ona side B aleld| - |=|4]4
Brick, clay (with briek fill) 3% | 3% 3% |2y “;‘“cn":“h' °F ISolid plasterad both sides 8| B| 44| « |-|4]|4
Cuncrolfs ?loc& l:allow {mortar and brokan black fill}| 3 3 3z |3 | 30nd Hme Hollow cavity 10 J10 {19 | - |-]-|-
Clay tila (two 2" loyers) ’ 4 2t [2 |2 Uni
K el e plastarad Nota: For number of units | 12 J12 |12 8] - |.{&|4
S cooms oot | 328 rmcom o' e e ) e [ e ety Bl KT I
or greater than 6 x § | po. ) o eum moch 3 P W:, s i ’ Plasterad both sides Fire Resistance Rotings, |12 | 8| 8| 8| - 4(4
Gypsum — Yarmiculite on self-furring metal 1 1% | 1% ji [|Hellew structural
on gypsum lath reinforcement| 1% | 1% | 1% (1% tile, clay, °"r shale | Unplastared ) 8 4l=-|=] = -
Gypsur — Perlite on self-furring matal 1% | 1% f1 |1 [bonded to 4" brick | Plastarad tile sids §1=|=f=] = |=1=]-
on gypsum lath rainforcemant 1% 1% |1 1 [fesing
Sprayaed fiber — direcily to steel —|2 1% {1% [ Hollow structural |Unplastered - |- = =t = j&]=-{=
Group 1 concrate 2 5 %N facing tils, clay Plastered one side — | =]=|=1 -~ |86]|4]|4
Group 2 concrete 2% 2% (2 1k block Selid unplastered -t |=1=] 5 [3]a]2
. Brick of cloy, cancrete, or sond lime 3% | 3% | 2% 2% | Gypsum blogl Hollow Unplastersd — === = |=]|=|3
o xf:;:r:;:m;;:‘:::"' Gypsum blocks, solid ’ 2pl|2pl|l2 |2 Hollow plastarad RN [ P 4 [3|3|3
individually g:z::: b;g:i::é hollow gpl g ?H f Bonded to 4" brick facing dpl| = |~ | =ldpl{={a]~
protected) Gypsumr— Yermiculite on self-furring metal lath i Hollow concrate Aggragats expanded burnt clay Unpl 0 -
P ar shale, crushed lime st nelastered | 1 Bls = |-]5|4
cags = | = | %| %[ masonry units dnd sl * sdone, Plastared 8] 8)~]- 64|23
Bypsum = Parlite on salf-furring metal lath cags 1% |[1h |1 unsxpanded slag, or cinders
Sprayed fiber — directly to ddhesive cooted steel 3% |2 2 12 Expanded slag or pumice Unplastared 8 == - 16]&|3
Floor = 2}5" concrete slab an metal lath and aggregate Plastered §|-]~]-| 6,63/~
gypsum vermiculite ceiling 1 Ul o %| % Calcarecus sand and graval Unplastersd | - [ - [ = [ID - |=]=j=
Floor = 2" precast gypsum slab + % eover of ’ Plastered 108 ]-) « |- 4
mortar and gypsum vermiculite ceiling 1 | %% T
Flosr = 2" concrete siab on metal lath and gypsum Siliceous sand and gravel I.PJ;ap[ﬂﬂcrud L I ol el Bl e i
perlite ceiling 1 BB N . n astered 2 - j-l-l=l--d
Flaor = 2" concrete slab on matal lath and gypsum Plain concrate Salid monolithic walls 7Bl ehsk] - | = [=[=|4
varmiculite ceiling - |1 1t Selid walls unplastered Group 1 sl 6 |5 [3W] - [—|~|=
Floor = 2%" eoncrete plank and gypsum vermiculita Rﬂi“"’("?m'] I“h“. 114 wall Group 2 Thi 6K|5K - | - I-|-]4
cailing | 1 N1 creta (monolithic) |Selid walls plastered both sides Group | 5 (4 |-1{-= - (=133
i‘i"l;‘c:r;:: :‘;é“b'"’ Floor =2" cinder concrate slab on steal esllular Group 2 $§ |15 [4]~] - i={=]3
ceiling protection units ond gypsum vermicullte cailing Bl % %| %istene masenry Solid walls 12 (12 32| 8| - |=|=|=
Floor =2" patlite concrate an stasl cellular
units and gypsum perlite ceiling 1 1 1T
Floor = 2" roinforced concrete on steal cellular
units and gypsum perlite ceiling |l W u[ %
Floor = auf"l::mcu!; on stesl cellular units and " NOTE: Group 1 concrate aggregates are blast-furnace slag, limestone, calcareous
Fr::r“:‘lﬁ:‘ :’n::".":“+ ¥ cament mortar Hnish on [LERLRRETIE gravel, traprock, burnt clay or shals, cinders containing not more than 25% of com-
steol cellulor units and gypsum vermiculite bustible material and not more than 5% of velatile material, and other materigls
Flcailingzn ! callul ; 1|1 |1 |t meating the requirements of these specifications and containing not more than 30%
oor = 2" concrets on steal cellular units an . - .
gypsum perlite or gypsum vermlculite cohing - %l %l quartz, chert, flint, and similar materials,
Reinforcad-concrate c . led sl ded 3l .
baoms, girders and earse "r?g"““" ""’7“ =d slag, axpanded sldag, - Group 2 concrete aggregates are granits, quartzits, siliceous gravel, sandstone,
russes — rainforeing | ©TU3Ned limestone, calcarsous graval, silicoous 1% | 1% [ 1k 1% - ind s h .

s y mare of combustible
hr:" 9 | graval, or traprock gneiss, cinders containing mere than 25%, but not than 40% of bustibl
Erer— material and net more than 5% of velatile material and other materials meeting

ainforced-cancrets N r . P
~labs — relnforeing | Group 1 concrate . vl i kel % requuem'ents of fh.es.o spal:lflclaflons, and containing more than 30% of quartz,
re : chert, flint, and similar materials.
. Group T conerete {12" or larger round or squore
R: N
=;':;:r:._d':i°“r;::=;: eolumns), Not including cindar aggregate 14 (1% ) 1k 1%
bars S| Group 2 concrate (16" or larger round or squars
eolumns), Not including cindar aggregats 2% | 1% | 1B |k
* Based on author’s interpretotion of Nationol Board of Fire Underwriters (N.B.F.U.) publication, Fire Resistance Ratings, 1957, For Further
details on construction and materials, sea N.B.F.U, publieation, Fire Resistance Ratings.
t Not more then 10% unburned ceels and not over 5% ash.
£ With £l and ties.
1] Steel callular units ar other steel structural units.
91" for calcareous aggregata,
§ Mone ot nontombustible members framing inte wall.
REINFORCED.CONCRETE FLOORS
4-Hr. Rutings 459" slab, expanded slag aggragate (%" protection te rainfarcement).
6" slab, air-cooled slag, aggregate (1" protection to reinforcemant).
5"3lab, limestona aggregate and 1" gypsum vermiculite plaster celling, matal lath {slectrical raceways and junction boxes in slah.
3"slab, limestene aggregote and 1" gypsum vermiculite plaster ceifing, metal lath.
3.Hr. Rating: 6" sleb, traprack, or crushed limestone, or calcarsous gravel, or siliceous grevel aggragate (1" protaction 1o rainfercoment),
4" slab, limeatons aggregate hung cailing of X" gypsum vermiculite ploster metal lath slectrical raceways and junction
boxes in slab).
2" zlob, limestone aggregate hung csiling of %" gypsum vermiculita plaster, matal Jath.
2-Hr, Rating: 43" slab, traprock, or siliceous gravel aggragere (%" protection to reinforcement),
4%" slab, calcarecus gravel, or crushed [imeastone oggragate (17 protaction to rairforcement),
1-Hr. Rating: 4" slab, siliceous grovel aggregate (%" protection to reinforcemant),
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STRUCTURAL—-GENERAL-GAGES

TABLE A

Adopled FFom Americor lestitote oF Stee/ Constructiory (947.

IN DECIMALS OF AN INCH
British
The American or | .. New Imperial | Birmingham
Name Unitsd States United States | Brown & | Birmingham | o English | or Stuba | Name
of Standard Gage* Steal Sh Standard | pgal Stand- | Iron Wirs
Gage Wirs Gage | Wire Gags | Sheet& ard Wire Gage Gage
Hoop Gage Gage
. Steal Wire | NonFerrous | Iron and Strips, Bands,| ., . .
Principal | Uncoatad Stea! Sheets exospt Sheets and | Steel Sheets Wire Hoops and P"GG'P"
Use and Light Plates Music Wire Wire and Hoops Wire s
. Approx,
Qage Waight ¢ : Gage
No.  [Oz. per Sq. Ft| Tficknoss Thickness, Inches Ne.
7.0 4900 5665 500 70
&s 4615 5800 625 454 6/0's
50% 4305 5165 5883 432 500 5/
40 3938 4600 S48 400 A4 4{0's
30's .25 AD96 500 3 425 s
20's A0 648 A452 348 380 203
065 3M9 3964 324 340 o
1 283 2893 532 300 300
2 .2625 2576 3147 276 .284 2
3 160 231 2437 2204 282 259 3
4 150 2242 2253 2043 250 232 238 4
5 140 2092 2070 1819 2225 N2 220 5
] 130 1943 1920 1620 1941 192 203 6
7 120 A793 AT 1443 1764 176 .180 7
| ] 110 1644 1620 1285 1570 160 16% 8
9 100 1498 1483 144 1398 1 148 9
L1} 90 1345 1350 J019 1250 128 134 10
11 a0 J196 1206 0907 A113 .16 120 1
12 0 1046 1056 0608 0991 04 109 12
13 80 0897 0915 0720 0882 .082 095 13
- 14 50 0747 0800 0641 0785 080 083 14
15 45 06 0720 051 0699 072 072 15 ;
16 40 0bde 0625 0508 0625 064 065 16
17 k] 0538 0540 0453 . 056 058 17
18 R 0478 0475 0403 0496 D4 049 13
19 - | 0418 0410 0359 K 040 042 19
20 4 0320 0392 036 035 20
2t 22 0325 0318 0285 0349 032 .032 4
2 20 029 0206 0253 0313 028 028 2
2 18 0268 0258 0226 K 024 025 23
24 16 029 230 0201 043 022 022 24
F- ] 4 0208 0204 0179 0220 £20 020 25
F. ] 12 [k ] L0183 0158 0196 018 018 2%
24 1 0164 3 0142 0175 0164 016 27
22 10 0149 0162 0126 0156 0148 4 28
2 9 0135 0150 0113 0139 0136 013 29
0 8 0120 0140 0100 0123 o124 012 30
3 7 0105 0132 .00as A110 o6 ob) k)]
k-4 6.5 0097 0128 0080 0098 0108 005 32
33 6 0030 0118 0071 0087 0100 008 3
o 5.5 0082 0104 .0063 0077 0092 007 34
35 5 0075 0085 0066 R 004 005 35
» 4.5 0067 0080 0050 L0063 .0076 0G4 36
37 4.25 0064 .0085 O045 D054 0058 37
38 4 0060 0080 D40 0048 .0060 k-
k- ] L0075 0035 0043 .0052 9
«® 0070 0031 0039 0048 40
* U. S. Standard Gage is officially a weight Kage. in oz. per sq. {t. as tabulated. The Approx. Thickness
shown is the “Manufacturers’ Standard” of the American Iron and Steel Institute, based on stee! as weighing -
501.81 Ibs. per cu. ft. (489.6 true weight plus 2.5 percent for average over-run in area and thickness). The
A.1.5.1. standard nomenciature for flat rofled carbon steel is as follows:
Thicknesses, inch
Widthe, inches 0.2500 0.2499 0.2030 0.1874 0.0567 0.0343 0.0254 0.0141
and to to to to to to and
thicker 0.2031 0.187% 0.0568 0.0344 0.0255 0.0142 thinner
To 33§ incl. ............ .| Bar Bar Strip Strip Strip Strip Sheet Sheet
Over 334 to 6 inci Bar Bar Strip Strip Strip Sheat Sheet Sheet
Y8 tel2 ” Plata | _Strip Strip Strip 1 Sheet Shoet Sheet Sheet !
" 12 te32 v Plats | Sheet | Shesl | Shest | Shest | Shest | Sheet [‘is—Tk__W
“ 32 tosd ¥ ... Plata Shoet Shost I Sheet Sheet Sheat Sheet heat
YA ] PlALE ate | late Sheet Sheet Sheat Sheet —_

[
i
1
]
i
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STRUCTURAL-GENERAL-CHAINS & WIRE ROPES

TABLE A — SAFE WORKING LOADS OF CHAINS (in kips) A.S.T.M. A56.39

Nominal Size of R - T A 20 I WO O T - IO A0 IR A0 IS I AU N A A IR A R
Chain Bar, inches 4 |1 [ 16 2 |16 8 4 8 a 4 8 2 8 4 8
Crane Chain 1.0 1.612.3]3.214.2 |53 ]6.6|9.512.9[16.9]|26.0124,7|29.9|35.6141.8|48.4]55.3|63.3
Proof Coil 85113119 2.6 (3.4 143 |53|7.6]10.4[13.6
TABLE B — NOMINAL WEIGHTS AND DIMENSIONS OF CHAINS AS. T .M. A56-39
—
Nr.\miﬂcllf Nominal Nomina! Dimensions of Links, inches
A L.ength o Weight per
Normal Size sai:mc!f 100 Links, in. 100 ff,,P[b, Crane Chain Proof Coil
of (.?hum Material, Qutside Inside Qutside Inside
Bar, inches inches Crane | Proof | Crane Proof
Chain | Cail Chain Coil | Length| Width | Length] Width {Length| Width |Length| Width
Y% A2 86 100 78 70 1% | 1 " s 1% 1% 1 W
e WY 100 m 115 105 e 113 10 ) 5%, | 1% 1 1%, 1%
' % %a 109 123 166 158 13, | 1% 1 % % 2% | 1% 1 M %
“s %a 122 138 220 210 | 2%, | 1% 1%, ol o%, | 1%e | 1% 3
% ha 134 150 275 265 | 2% | 1% | 1'%, ¥ 2% | 1% 1% e
%s Y 156 175 350 335 | 2% 1% | 1% %, 2%, | 2% | 1% %
% 3 169 188 430 410 3 2% 1'%, % 3% 2% 1% 1
% s 188 213 615 580 3% | 2% 1% 1 3%, 1 2 | 2% 1%
% 2 225 250 820 780 4% | 3%, 2% 1% 4%, 3%, 2% 1%
1 1% 256 275 1045 | 1000 4% 3% | 2% 1% 4%, | 3% 2% 1%
1% 1 %2 288 1310 5% | 3%, | 2% 1%
1% 1%, 306 1600 5% | 4% | 3% [ 1%
1% | 1% | 363 1930 6% | 4'%e | 3% 1%
1% 1Y% 387 2335 6%, | 5% | 3% 2
1% 1%, 425 2740 7% | 5%s | 4% 2%
1% 1%, 475 3180 8%s | 5% | 4% 2%
A 1%, 525 3650 9%s | 6% 5% 2%
2 2%, 575 4100 o | 65 | 5% 2%
TABLE C — WIRE ROPE 6 x 19 STANDARD HOISTING PLOW STEEL*
L . 3 1 7 3 5 1 3 1 1 7 | 3 5 1 9 1 7 | 3
. Diameter, in. 27 (271 2 (15|15 | 1 ]T 5 | Ir Is| 15! 7T | %5iT6|7 6| %
Breaki t h
ook eI ™ T | 254.0174,0[139.0|123.0[108.0|93.4 | 80.0| 67.5 | 56.2| 45.7 | 36.4|28.0| 20.7 | 14.5| 11.8 | 9.35]7.19 | 5.31

*From John A, Roebling’s Sons Co. tUse factor of safety from 5 to 8.
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STRUCTURAL-GENERAL-PROPERTIES OF SECTIONS-I

= Area of Section
I=Momenf of lnertia

" PROPERTIES OF SECTIOND

For rol/led siteel
Jec: Friars:

ns% - o.sv?a;d

S5=5eclion Moduivs 5__
=Raa’ra.s of Gyrolion ,——
"=
bad b=d
A:da; xz-‘%— Awbd; x-r-%- d & A-‘;} x.‘f_gf:onmwjd
L _ . | Y I Jbdd. 5. bd® l . L=
dl'.- ﬂ (1,__2_‘ S oo l: _x_[ L h{; S BE X[ 5‘=:’% o.n18s d®
| r.=v—% - 0.288675d ! = 5 = 0288675 ned = 0 w8815 d
bed . .
“ Azdz; xed 1! i Awhd, x= d whe- A t_g‘i-t:(b t}
i 4t 3 d X - bd?. = . y *.t'| .
db FI L=% or g L !J LBy o= B d AgBE:;;; 1= ta+ E(b-t)
K L. —- _.r.-l 5.=td’+tc:§b 1)

xocd*se=1r
1= T_g:“'g ’T.%'_": .p4909d% 78541
ST T e 09618 d % s

. 'lz[%)] -06dt
- é[%n

o

b = V%’ = 0.57736d L b
b=d .
r A:dz-d.?'s_ X:—% : - A'hzd'a """g" XI'Z§' ?-"ﬂg-:?asiibd‘, X = -%bda
d'd.:--B L cdbdit gt d . a . n "ﬁb%d' 0.04309
it _"I 5 2 SE “% F <} L= %%7" Siv .'njl d x 5..:_% = 0.09818 bd?
[d 5 H | = d 1 -
aa n=ydrdz neg = oassvozd - ned
T f-l-] A= bd-bd, , x: -% . A= ]’.‘g. Xxd . ?:'EF;}:.TBSQM; x:.g.db’
didi ! 1. (YW 3 p,dd 4 ), . @_‘. T - 0.04209
l L j hd_m—d-l- 51’ \ 1 ’i I, bd S = hg- h . 5._1_‘._%?_1 - 0.098:8 dbt
Lyl ”'Vl’%ﬁ—d-'-gl PR r.-vﬁ- = 04082483 d nr £
Ax T8 Tri0B4d 310150 Ar §dttan %= 80ed®, w2 N
: . lb

4;—;9::5%

5, =44 bfmbbwa)
12l v
n= cl—(gT)\lubl-}d- b + by )

NEICE

rrrm&?rgi - 020634

n x"f\*i@?l’lg;“ =.257d
3 cosk Izt

= % = —%
I._,_ *l@z_d?') g:.fg. A-%d‘h:nbc’-. x-E%ﬁynsﬂd N A=bd, x= ._h;.d;;
(de-d®) d¥{1+2c04 3, K 343 v
dal 3 I —@dz,:,xz‘a) %EFW - oedt . Tl L= d T
=T Al d(1+2e0st 300 . 1 1
. > VaTr gt 4 c03 30" %x S Tidt
r=VYdt+d, T d 1 -
- =g ]13‘,,‘%%8? =244 " ¥ Yelbtray
AxThEwiS7080% xe2f A-2dtion2be0B28dy x=g Axbd_ x-uﬁfi@_@_ﬁ
Ri Kia FE(l= k)=
71 K ; ! (I-gr)s0 578853 ‘ ' I,- &[d;»g‘ms‘ué 3] oEsdt | oint@ +dt coat
Lr r4( - &) = 010970 re d eroon s : nt
!r;g:ﬁk.g.q - 019068 +3 _!I 5"2[%@ =.109d 1= \aéb-‘hlnﬂ +%w:6}
(aT-a = - 1,,| G T dios e

Adapted from Singleton, Manual of Structural Design, H.M. Ives € Sons
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STRUCTURAL-GENERAL-PROPERTIES OF SECTIONS-2

’?= /,;rea °}’f5}2§"’b;’. ' ~For /'o){/;’o’ riee/
= Mormentof lnertra S oA o p .
S Wodaus PROPERTIES OF SECTIONS N
r=Rodivs of Gyration .\(1
f=Fxtreme Frberstress p.s.. r=\ /T

Mz Mormerz?¥ in in. /b

Az dt +41P+%rl 25-—[«-1 A= dt + 2a{men) - #Jl A= dt+a(men)

o g -t - ¢

m-n)
D i R y= & dobad || yobne 85 S8 00
-Lj Lo g [ 100 6 VI Y Fﬂ o by eten

¢ Il'aﬂki'a*d[ﬁé}f’ﬁﬁ%*gﬂ Izs?.nb°t1tnt l%:gb‘*-t‘) 7 m l;_ " I2=1”bl*5ts*gﬁ)(b¢'t4)

n

= - Ayz

ol

= . - a - . et ) 1 a - -
L >, A-t(:»c!. O=4ds A=tle), x.%‘ Y_% Hz " A= bd-c{b-t)
' BN+ . = N - 22144 bet- | o _
\ xeBpd . y=x T2 etild g e ilert 20) Ll
1 I- d-xP+ haPogg [x-t33 t a _ td-¢ b‘t)‘
dl HoleBe e " LoYE Thardbey

T - -..’s S x-
*l-tih—)—b-ﬁs—d—ﬂ
I

r= 1L

o
C
1

- —

s by dys - (y-tP
Ig,: m_%_w- inl &

[T |z
Tis L_m:_vﬂo_;%:a&ﬁ b l

1, bepfo-
L- e _ap

1
d
t

>

N

]

4

L]
| 2 Ifcﬁvo‘t;agt(bfg:z_t)’x;‘»&ﬂ;;-})‘
] L Sroateackbtet®

b . d.__:._t_l,z_d_t_

/
X

At ki 7
bedn {d-2t)?

A-‘-’Q-(%l‘ﬂivrhff&{mfn};z y- % b~ 1 A= bptet; Xom d-x
i.

2 @antsialm-nl (mezn t e 4
T.- x ikt dtasdlidd — = 2 4 .
Lol I - | th xo dibegtlot) .y
\ d el txe b= (b-4)(x-p)®
L dzaliigoee o I s
LoofO-J 6020, a(m-nifzql+(2as?
Iy 0] o + al+(20:3 . I,- Eb3:é_c‘b3
T4- L4 -Irsnt& + el [Ewt sz (hepul]
Y- -+ 44 .
w w
. 2 ! Ton 20 = la;-).f. ‘2. . 19 2
| ToeLiontdr TpeastS I gl 5. ety aetiatal | 2 | | Drhem@thests
- %) T e :
 Ta= L ast@+ I, 50?6 46; s iq. Iy s 1p-J4an8. Lasl +Jtan® 3 /A\ Tno 1 cas?@ + [, snt®
LAY A S
| N Trre i . fawie - :
f=M(F snd+ £ cos ) _ M 5 : f=M($ 3n® + L cos 8)
z Lz £= M(Ti am§+ﬁ s §) |£L 2

Adapted from Singleton, Manual of Structural Design, H. M. Ives g Sons.
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STRUCTURAL-GENERAL-APPROXIMATE SOLUTION

TABLE A-CONTINUOUS BEAMS AND SLABS, A.C.l.. 1956

| = Clear span for positive moment and shear, and the average of the two adjacent clear spans for negative moment
w = Uniformly distributed l[oad per unit of length of beam or per unit area of slab

Applicable if (1) Longer of 2 adjacent spans does not exceed shorter by moere thap 20%.
{2} Live load is not more than 3 times dead load.

Positive moment

End spans 1 2
If discontinuous end is UNTestraingd c ... i.. et eieieieeereaerareaarecarasnsrsssncaaensanares ttrastaerr ey E wi
. . PR | . 1 2
If discontinuous end is integral with the SUPPOET v . vvtvunnntirnrrvrosnennannnss W reasecsataetieasacatnceesanannnn 4 wl
Interi L2
Nterior SPaNS. cuvacesasssronntnasns Nt s o4 b uaa s ee s an s sty e aa st ar et A a et ar e w
for sp 16
Negative moment at exterior face of first interior support vovvenenn. .. et aa e iaaa et e 1
TWO SPANS 4 eutvnerrassssnsssannsnnennsns s eraanrane b e eeamea s e tasi sttt at et as ey ra wl’2
1 .2
More than two SPARS cevveererviinenns e Eh4s s e P e e e rane s o h s e s e e ke e e s e e ea e e e e et et u e ae i e et aee e 0 w
1
Negotive moment at other faces of interior supports........ e ara e areret et bt et Cemeararrrraarenas EE) wl’2
Negative moment at face of all supports for {a) slabs with spans not exceeding 10 ft., and {b) beams and girders where ratio 1 ]
of sum of column stiffnesses to beam stiffness exceeds 8 af each end of the SPAN v vvueie i it erenennsnnnsssnneesnnneses 12 wl 2 '
R
Negative moment at interior faces of exterior supports for members built integrally with their supports 1 )
Where the SUPPOFt is O SPANdrel BEamM O GIFEr o4t it e uue s e veenenneseennnsesorannnnrensssssnsesssnansasssrancesnns 24 wi’2
Where the support is @ column ... ...... A Ceeeea e T]E wi” 2
L
Shear in end members at first interior support ...... e e b s et et ana st ear et et ean s aennea N 1 1 %I
wl”
Shear at all other supports. ... vorieieennnean s 4 e b e nsaraenasnasenoenesonons et nnannaranunrarrananon Crrreaes ey -

STEEL BEAMS

. d
/ \ Approximate section modulus of steel WF = T

STEEL COLUMNS

Safe load in kips on WF ceolumn, normal story height 4 te 5 times
weight per foot. Use 4 for light sections, 5 for heavy sections.

s

/ 7

Assume prm conmection

RIGID FRAMES —~ FIXED AT BASE

o]

DEFLECTION CONCRETE BEAMS
(3000 [b. concrete; 12 in. width, d in ft.)

Steel Beams Allowable moment foot kips = 34 x d2

Uniform load — see pp. 4-02 and 4-03, Reaction - No stirrups = 10d

Other [oads — use formulas on pp. 801 through 8-04, Reaction — Maximum = 40d

Concrete Beams CONCRETE TIED COLUMNS

Use formulas on pp. 8-01 through 8-04, (3000 [b. concrete}

E = 3,000,000 for short time loads to 1,000,000 for

permanent |oads Maximum concentric load in kips = 150 x area in sq. fi.

| =1 of transformed section
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STRUCTURAL-GENERAL- EARTHQUAKES

LATERAL BRACING OF STRUCTURES
: A -
DAGIFIC COAST UNIFORM BUILDING CODE 1952 |Froe HORIZONTAL FORCE FACTORS
SUPERSTRUCTURE: ‘ PART OR PORTION | gr'c™| or rorce
Desigrn structvre as @ whole and every porfion of same || Floors roofs colvmns ond Any
bo resist joteral forces geplied aif cack Lfoor or roof || bracing i omy sTory ok bldg. ﬁ%{ qlireciron
Jevel above Loundations, Horizontal Force F=CWinkks || orthe stroctore aso whole frorizontolly
Where: C=Force factaor; foctor From fable A. We=tota/ DL. || Beoring walls nom-beoring 05 | Nermal fo
ot arrd above posint uinder consideration except For | |\wals partitons, free standing\withmin| surface
worehouwses ond Fonks where: WeTotal DL +Totol L.L. |\ mosonry wolls over &'inbelght|of 576 | of wall
FOUNDATIONS: Contilever paropet and ofter Normal o
Al Foundations on piles or soil with less than 20007 || coptifever walls sxcepr re- 25 | surtoce
. - . 7!0 yy // ’ p 0[' &S 0//
beoring velve sholf have Foolings interconnected Ae/1g LS. . :
. - . A ° EXFCrrOm o7 lrrerior or- Ay direction,
with Fies in two directions at 90° fo each orber ) 25 :
_ ) , , namentations & qpperdages horizontolly
Tie sthal/ Frarsm it 108 of verticol lood of heavier | gmar o cofed fo or o
Footing connected. Concrete s/ab min. é:'or"/ffs P\ partof'o building: fowers Any
ond notmore tham 12 above 90 of Kootnrg may be ‘ o5 ,
P redd 1 ploce ok Fies. Mirn. reink 5ba 1€ ac. coch Fanks, fowers and fanks plos directron
f Iea /77 (71 o S w) L= L STEWA SE P - COCrIeRY| ; . ,
CENERAL DESIGN DATA: Contents chimnsys, Smofricts trorsentaly
Stresses shall not be more tharn 335% above alfowabfe|| Hlevored water fanks and vy
Working stresses i code except that shear i other fower supported 03 Uf’?‘}’c #ior
concrelte walls 6or #hicker shall notexceed . O5E. stro A é‘gﬁgﬁ)‘;’é syeporfedby horizoatoly
Over torning momentshalf not exceed § oL moment ¥ See B for 3unes. The values given C are mimiaim
of stability both cofculofed vsing the sameloods. | ond should be adopted in focorions rmof swbsect fo
Coleviotionof sheors and moments sholl be irr //”'f;?’ ven F ;"9/3@&: ds@gég{?%ei/? .5;/90(,2/; ;Z»/ L;:gﬂe
- . . . o focarion iz Jonc e U SO0/ be qovbicq. o
OE cordones witt the wind desigr. Min. Ties Jocaiomns i 3ane 3"Clbe be multiplied by 4.
= 07 1212" 4-%$ (%% Where wind foad would produce bhighersTresses
£ and ¥ ¥Ties | 1his food’ sholl be used i lrew of Factor shows.
@ | of/Z'ec Nis pumber of stories above the storywderconsiotr
£z, Tl atron, provided et far Floors ar forisonial
P 1! braocing, M sholl be only #he nomber of
e | | = [&] R .
Stories cortrributing loeds.
TYPICAL DENT FOUNDATION PLAN

Zore Q- no domrage
LZone | - prinor 0/0/77099
Zone 2- modercre damage
Zone 3~ major demage

FIGURE B -

SEISMIC PROBPABILITY MAP OF THE U.G.
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STRUCTURAL-GENERAL-TORSION & SKIN STRESSES

TORSION

O = Angle of Twist (redlars)
T = Twisting rroment (i2./6)
L = Lengtt (i)

Elasiticity) For comrcrete.

I~ = Fillef radius

D = Diometer forgest inscribed circle.

S, = Unit Sticar Stress V2'dye o forsion moment:
G Modulvs of rigidity Vo= 1, 0og000 quoroximatcly For stroctyral steeland 45 £ (E:Modulus of

K (in.*)ond Q(in?3) are furnctions of 1he cross section.
Sate working stress in forsional shear = 0031 (concrefe)
Sofe working stressin forsional sfear = 12,000 77(sfeel)

NSRS :

CROSS SECTION

MAXIMUM SHEARING ¥

UNIT - STRESS

FORMULAFOR KING =

FOR SHEAR FOR ©
L_— 11
bo be |
¢ B

1 IC

K

f( 2K Ky + Zoc D4 wberc’
= ab[ls- ozrgo-md

¥ cd3

£ £ (0.15r01F ) where

f:(b Yor @) w/w'c/m/er The thinner
t,=(0) or) whicheverthe fhicker:

K-= /\"!+Kz+}(3+oc D4

J— K= ab? [15-021 3(1- B8]
I K= K,
e Koe 60’3[/3 0/05?'(/'/9264).7
I o = 3-(oorfoom£)
E
_.F,?_RtSH AR R 9 K Kusch“w/rc’re
= 0b*[ % ~az1 & ,zq,,)]
h Cds[/,? 0105 & (/ ‘;—9??4)_7
o - & (oo7+0.076§)
[T - —
K417
FOR SHEAR FOR ©
9T 4
h Zh SS Zb?h /{=0b3[/% -3.36 él(/"}%ﬂ)]
L5 1 h»b L2k |
SKIN STRESSES { :
1 7 o TYPE OF BEAM Biosr |B-02| 504 Bavo
Vs ; 4
27 /J //{// ¢ //,’f// Y Continvoys, uniferm load
s v v ot support 0.06G | 0.085| 0./05 | 0./20
4 =V U// at mid-spar 0.090 | o/50| /0 | 0220
U/ \/b Continuous, cernfer foads
N ot supporf 0076 | o/05| al30| 0150
bﬁémg WITH WIDE Fl QEIQES ot mid-spen 0.076 | 0./05 | @130 | 0./50
' EFFectve Elange wid?Fr=C=l Simple beorr, uniForm foad 0./75 | 0290 | 0360
Volues of Cin fable opposite Simple beam, center /oad 0./150 | 02/0| Q310

t Adapted From *Formulas For Stress and Strain by B J Roark - M¢Grow-Hill 1243,
¥ Adapted From "Advonced Meckanics of Moterials by FB Seely- John Wiley 1947
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STRUCTURAL-GENERAL-TRUSSES

ey

._“\
/1

$ %

| T

I SWING BASCULE
) LIFT [ e
FIG.C MOVABLE BRIDGES
TABLE D - TRUSS WEIGHTS ¥
W= Wi i [bsfsg. Ff of horz. covered surfoce; L JFuss spom-FL

PN AN AN ol NI |

CRESCENT SCISSOR PRATT QUADRANGULAR PRATT (FLAT) LATTICE
A/' j I E i SA A/]\‘h M\ m £ N
HOWE ORENGLISH KING POST BELGIAN FINK QUEEN POST HAMMER BEAM
(CHAPELS)

FIG.A ROOF TRUSSES

A FaY A A A F-S V.
PRATT HOWE WARREN PARKER
A Do, N\ X
F o Py N F=Y a8 Fay r-y F-Y
BALTIMORE PETTIT K PENNSYLVANIA
¢ HEAVY BRIDGES b
a 9 a° ) O Y F. -9
DOUBLE TRIANGULAR LATTICE X POST PEGRAM
oS v -9 ] l t 5 / A
BOWSTRING FINK BOLUMAN WHIPPLE

FIG. B BRIDGE TRUSSES

3pl

ROOFS W= fod §= Jruss spocing - Fl; and p s Jood,im lbs.[sqg. 5 of Hori3.
A50 +HISL*PS coyered area, corricd by truss. o tbs/sg £ rrain)

W= W7 in /bafft of spor of one Fruss, 'z of loteral bracing, & Zof||

RR BRIODGES| - 2(2L+5E) the Floor systerr; [ = Spom lemgtfr-FE; £ = the number of fhe

(Sirgle Trock) closs oF Coopers loadirg governiig the desrgn.
W = wiper Pt of one fruss ¢ 2 of the brocing; w, = Fofel
Hé%géy w = udl + L superimposed [focd per Ff brought o eoch z‘;u.s.s: -wr of floar
£s 7 plus live load ¢ impact L = spor 1 FE

;*,4 dopted from  Civil Engincering Mondbook by (. C Urguhart- pf€Graw-Hill.
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STRUCTURAL-GENERAL-ERRORS & REMEDIES

Seep 9-35 | — =
Frostiime E i E

b/ . i
Troab/e /?c‘me i Touble yPv——p
PIER. CONSTRUCTION
HOUSE CONSTRUCTION

I ANAR

7a co//ar. Co//ar Foo é/y/fr Aor /ory_q /3 arns Knee Brace
7rouble Rewmredy Trouble Remedy
ROOF CONSTRUCTION SIDE_BRACING
Bituminous Coat Cement- base

oufside never insid

’—/aure{’
77, [C?Hﬂf/alllng Conclepsation
’—‘ij geodsail o Finish

vt
(Aq wella el f:é bed in
Type

& dense corrc.

:P Naf'er;raaf cemeant
Air s,ace 7’0/" Naoa"

7;' oub /e ?quf /QEWE’d_y 7}'-0”6/3 p&‘/ffé‘a{y ar /ma[eum i’foors
SOolL CONDITION DAMP PROOFING
Raakdraind oot drain Girtiari fo S,
C e Sewer or ry el
— Watarinhousa| |~
' :;—i—‘::: 5{9}7
_ T Na/ef' |
- 3 CJe= 1o - o e
b D rain to diteh ng:rals under Yeombrane ou f:/'degr' LP ) \ 7/
/g areas ) . = orous inaleria
orywell or sevver Hya’roﬁ//nc /nside and pipe
Jrouble Kemedy '
WATERPRQOOFING
{, tg J‘c;’ 2: zmﬁir.f Soace
ey ! —
Termites Creosote
Sor/. y Sﬁ"‘;ﬁ% 'gfa.,,m Shreld
aydlﬂ: 30 : .'

|
q E: I :f:fa/ﬁ ﬂ Ez;ﬂfa:ozny
7 7:

Z}'oaé/e Kem edy Troub /e K emredy
TERMITE CONTROL ‘

FounoaTion Prorecrion From TErmiTES

L Clean up buildin dﬂdfgrau”a’s of o// wood Frash.
2. Breok o/f wood Fo eart?h contocts ond Frear _gro.w;'c/ with /aeﬂ/acé/ora,aéeﬂa/

sl ks A ek a2 s - cnl b b P




STRUCTURAL ~GENERAL -BRICK MASONRY

™

I I | A 1 I

34 Brrck (Bond course cvery &% row.
( 1 ' 1 I

P U I+ L L0 J 8 b 11
L. _ L

| 1 1

-

i1 I

X I
1 1 X 1

r__J
1
L

L

L

L.L

I I | L
L L& ¥ i 1 11
i 1

| I 1
1 1 1 1 ! £

COMMON (f?’eadef Dond)
Strercher or Rounring Bond, simziliar bu? wyith-
OUT REITErS, @XCBL CYEry OMfIer cOurse at cormér

T 1 I I

I 1 i
| I]ll ]Hﬂ 1)

I 1
J o L L 1 U T 1 1 17

|

I | R R N

Py L i 4 1 1 1 i1
i1 | L1

1
L I T T L i L LT
A - 1

I

r 1
T LI 111
IS S DA N I

ENGLISH (Cross)

T 7

|
) -

Lo 50| Lo
[ ] | R | | R0

FLEMISH (Cross)

(

I Jrllct,l..oond course cvery &% row,

7 1 I I | SR
1 1 1 1
-1 I S Y
7 S
1

L

1
il

|
L 1
1

1 Al 1 1 1 |

COMMON (Flemish .159/74)

i i

e 1
| I
A ]

s

i i
1

1 | RS
1 1 1

1
1 il L] i
L

| I R |

FLEMISH

FLEMISH (Diagonal)

o

Shruck

Raked .ffn';n- fl{;:.;ﬁor s

[‘C'/o.ler.
l 1 'lll RJ_] "]r rll 'lul'
1 | " 1
] i ! 1 { I
15 A S T S |
1 I i | i
L L1 b i 1 P T T T3
L 1 I X )i
) R T T I e
] 1 1 I 1 L|
ENGLISH
I | i ) T ]
il I 11 | | |
! L1 i 11 |
1 i1 ] LJ
| ) 1 Al i J |
| ] p1_ 1 t 1
| L1l 1., 11 i
] I X ! 1.1
1 1 | L1 ]
1 ] L] | I A |
1 ;. | 1 ] I

HNorman: Iz'/enq;}) x 24 x 3"
Rozran: 12 fenglia 3y x 3%
Boby Roman » & [T N
Vo Brick Type 5 ;/fwﬂ:&?}.'f

FLEMISH (Dowsle Strefchar)
Oversice 235

J'x
SPECIAL BRICK SIZES %/_

Heaffered.
% r'd
nawe  Flushk  Seaded.

ped pinn cuf shaped or rodded  §rookded.
BR.ICT‘;.. ic?_lN'TS

e /3 a3, Copper
>y > Woeod _ WLAZ #Flasking
- eoder ’ r'oana’;\ fastenso ro
[_ I:} . 9 * Wood gfaaﬂdd'.
GFuewn Closer s ,C/n_;’c‘/o.rer Brick Alternate C'c;en; . Cont
o bt Melfion the directin £lreozing
b o headss Sy
Rouwdocks O e
Bl (Ps brick ¢ vnder) Ha Brick :
e ‘ i
&2 Z
Ger W o HIGH PARAPET
R Bre Soldrer hole P{'{c{‘: B
I e T Clipped header every
; Stpped header eve FLASHING
Brick Tvres # covrse end. e
. CLIPPED HEADER FOR MULLION RN 1G 03.G
op of rib T - Independen t y wiirae: i P EPR “ e3.“opper
b;Ve/ed. ST 4 mefapl r;'ui:r'ng P S 4"# Fres - A%. Flashing.
I-Course of Split- o 5 P every G** course .
Hle @ high. T ff.aa}‘,l"e;‘i acked ,/‘ ///A; 310"5.::. hort:g. 7L . Rcoﬁny
‘ 77 5
Wegp holes /Z; e Weep holes 2 -/‘ A | 7 - ,, " 5 bJ
Contintous s v ’ 5 y SRR R IS
fPanc/ref ﬁash:}:g 77l B [ 7 ]
urned up aver ':. ] AR : . —
fop of Spll'f"?'r'le. /_ (o g;";i’grueo/us 7 F/ash:n_g_,ﬁ‘g'
el Flashrhg. Z
.
WEATHER PROOF LOW PARAPET

WALL ASSEMBLY

CAVITY WwWALL

FLASHING

Bonds ond Joinie odopted Frorrm Arch Graphic Sids. by Romsey & Sleeper

———
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STRUCTURAL-GENERAL- STONE MASONRY

-STONEWORWK -

2 GRS AN G

Sl T S

Py - . OU%%QE

= s et

- UNGOURSED FIELDSTONE POLYGONAL, MOSAIC
ROUGH CR. ORDINARY. OR. RANDQOM.

o=
Laid of shratified slone Kited onjab,
H i3 between rubble 4 asblar Fraok
/5 guarry Fface, segrn face ar selh
Catled rubble’ ashiar in grontle.

TYPES OF RUBBLE MASONRY SQUARE D:STONE MASONRY.
] 1 | | — l 1 | o -
. = .]l L e
[T | I = B I
— - i
[ [ 1 F— T

E. ' ROKEN RANGE. RPANDON RANGE.
R@uﬁ:%d B N N Interruplfed C‘ijr.sEd C‘ow]:id (long stones)

TVYPES OF ASHLAR MASONRY '

This 15 slore that /s sawed, dressed, squared or Quarry foced.

ELEVATIONS SHOWING FACE JOINTING FOR STONE.

: J‘Drdﬂti- s — %/ = @ | Hl “”" "I HU, !llll T “ L |
R Ml}p‘.‘mh "mu‘“ml!l";uu g

| ' % == | '"ils‘""“'*)“alll'nlg : il W A
ST Il — A

For both haordand  Jmoafh bl saw mork Hore marked HMen  Jinwolh Finshwilh some Moy be oo e medvm or After pomting ort

off stones. L wsible . AN slones. sowed S/l slones. tecfura. Jolt slones, e dlsually on Aard shnes. frard sFones.

3
Fock or Piteh Face.  Jawed Finish (Gong).  Jhol Jowed (Rough). Hociume Fnish( Planer). Fomted Finish. Dean Hammered.

A o L SRS 3
il ) » : § EECEeplchs
m‘ WMWWMM LillihE— iEhEs il
e I T s :
For soff slones ﬁﬁ’d.:.r’k::cjf(;';anf.?u:/‘?yzg - Fbr.:;;/ Aoned For soff %4{::2{;;71 ol marks may be 2 bt pernch  For S /;'f' /e
Busth- hammered. pga/gn ﬁam-?ruaf;rmek Drove or jaoagffgd. ﬁ’é;d Yooted J{arrcﬁmg 7504/;0{ ) 732;'2- gﬁi@?fl
= NI \uﬂ INFH ‘ ‘ ] [1 [!
!ip ‘j | Very smooth. Snooth Vary Jmooth /{;;s’;”;;%f;.
SRRy AN l.r ‘ "l‘wﬂ. ]'l (Il 'IJ

Rgodom Terhired by mochune For Lime afone. Rl Slones. Moy use Harble, gronddte . for
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STRUCTURAL-GENERAL - NOTES

CONCRETE

DESIGN DRAWINGS
1. Concrete shall develop a strength of =wp.s.i, ot 28 days. Reinforcement shell be intermediate-grade deformed bars conforming to
A.5.T.M, A-15 and A-305. '
. In twe-way slabs, place short-span bars in bottom layer.
- Concrete beams o have 8-in. bearing on walls unless atharwise noted.
. Concrete joists to have not less than &-in. bearing on wualls.
- Selid slabs to have 4-in. bearing on walls.
Fireproofing thickness shall be 3/4-in. for slabs and joists, 1172 in. for beams, girders, and columns.
- See specifications for instructions to detailers,
8. Add notes as may be required by local cades.
WORKING DRAWINGS (include inspecifications.}
9. Provide adequate ties for ufl steel bars and stirrups in slabs and beams. All reinforcing steel in slabs and beams to be held at correct
distance from forms by adequate concrete blocks, steel chairs, or ties in agcordance with latest A.C.I. detailing practices.
10. Follew A.C.L rules as to stirrups, column ties, and anchorage.
11. Where concrete beams frame into steel, provide two 3/4-in. round anchor bolts at top of concrete beam with double nuts through web or hooks
over flanges except as otherwise noted.
. Provide——header bars in bottom of slab in front of al| openings and cases in bearing walls unless otherwise shown.
13. Metal tile slabs to be anchored to walls with 5/8<in. round anchors 4 ft. lang with §in. hook ot wall end, placed in top of alternate joists.
14. Metal tile joists to be 25-in. on center except as shown. Steel shown in slob schedules is per joist.
15. Topping of metal tile joist slabs to be 2 in. thicker than typical egch side of concrete beams parallel to joists.
16, Whare joists run purallel to wall, provide 1/2-in. round uncﬁors 31-6" long with é-in. hooks ot right angles te joists 4 ft. on center in tepping.
17. Working drawings to shew T flanges on beams of sufficient width and thickness to develop full strength of steel.
18. Provide no. 2 stirrups 12 in. on center for beams and joists with top steel for sections where no stirrups are called for.
19. Provide two na, 3 tie rods in top of all congrete heams to fasten stirrups where ne top steel oecurs.
20. Topping of metal tile joist slabs to be reinforced with 66= 466 steel mesh.
21. Provide longitudinal or temperature reinforcement in solid slabs in accardance with A.C,l. code. (See p, 2-04,)
22, Provide 100% continuity over supports for all centinuous slabs, bsams, and joists unless otherwise noted,
23. In all solid slabs, bend up alternate bars, and extend into adjacent spans where continuous, unless stherwise noted on plans.
24, Where main slab reinforcement is paruilelrfo beam, place ne. 3 rods, spacing equal or less than 18 in. or 5 times the thickness of the slab by
6 it long, except where otherwise shown over beam.
25. All negative-mament rods to extend to querter points of spans unless otherwise shown.
26, (a} At ends of non-centinueus beams, provide anchor bars in top of beam. Anchors to be equivalent te one third of main reinforeement, hut not
less than twe no. 6 4 ft. long, unless noted otherwise. (See p. 2-02.)
(b) At ends of nen-continuous slabs, pravide anchor bars in top of slab. Anchors to be equivalent to one-half main reinforcement but not less
than ne. 3 bars spaced 12 in. on center 3'-07 rong. {See p. 2-03.)
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STEEL

DESIGN DRAWINGS

1. All lintels shall have &in. minimum bearing each side unless otherwise noted.
- Steel joists to have not less then 4-in. beering on walls.
Where open-web steel jeists span more than 14 ft., provide safety headers of appraved type.
All rivets to be —~diameter unless otherwise noted. {Include on shop drawings.}
Provide 8" x 5/8" x 018" bearing plates and government anchors for all stael beams resting on masonry, except as otherwise shown.
BDouble steel beams and girders to be provided with pipe separators.
Provide soffit clips for bottom flanges of all steel beams to be fireproofed, and mesh for all steel columns to be fireproofed.
Fireproofing thickness shall be as follows: Beams-—, calumns——,
Sreerbeoms carrying chimneys or other masonry to be firepracfed with stene concrete.
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WOoOoD

DESIGN DRAWINGS

1. All wead shail be (give species and stress grade).

2. Provide 1-1/4" x 2%cross-bridging not over 6 ft. on center for all wood joists.

3. Where wood joists frame into or rest on top of steel beams, provide 1-1/2% x 3/16" steel strap anchors spiked to wood jofsts and hooked over
flange of beam at every third jeist on each side of beom. .

4. Where wood joists rest on masoary, provide metal anchors at maximum intervals of 4 ft. on center having a minimum cross section
174" x 1-1/4" by minimem length of 16 in. securely fastened fo joist and built into masenry with split or upset ends. Where joists are parallel to wails,
provide similar anchers at maximum spacing of 6 ft., engaging 3 joists,

5. Bolts of ring connectors shall be retightened periodically during the process of seasoning.

6. Provide standard beam hangers for the beams framed into girders except as otherwise shown.

7. Joists to be double under partitions porallel to joists except as otherwise shown.

MASONRY

(Include in Specification)

1. Mortar to be (Eagineer ta fill in).
2. All masonry work te be bonded as shown or as appreved by enjineer.
3. Brick pilasters in tile backup walls te be banded into adjoining masonry.

FOUNDATIONS
DESIGN DRAWINGS

1. Foundations designed for——tons per sq. #t. (check soil in field.) Client or Engineer will check the assumption.

2. Cencrete shall develop a strength ot ~—p.s.d. at 28 doys.

3. No backfilling against foundation walls to be dene until ofter superstructure is in place.

*4. Where reinforced mat slabs are erected and ground-water pressure is likely to accur, relief heoles should be left to relieve water pressure
until approved by Engineer.

5. Extreme high water level has been assumed at elevation=—, This assumption must be checked in the field, Client or Enginear will chack
the assumption.

6. See specifications for instructions to detailers.
WORKING DRAWINGS (Include in Specifications). .

7. Wall footings to be stepped where elevation changes 1 vertical to 2 horizontal, except where otherwise shown. Maximum vertical slip not to
exceed 2'-0",

8. Provide 6 no. 4 rods continuous in top end 2 ne. 6 continuous in bottom of all exterior walls, except as otherwise shown. Lap 40 diameters,
ard bend cround corners.

9. Provide 2 no. 4 rods continuous in top and bottem of all interior concrete walls, except as otherwise shown, .

10. All wall, pier, and stock footings shall be 12 in. thick and project 6 in. beyond all faces of walls, piers, and stacks, except as otherwise
noted.

11. Provide 2 no. 6 rods, all sides, for all openings in concrete walls unless otherwise noted, Extend 2 ft. beyond openings or hook ends.

12. Provide pockets in walls for all concrete beams and slabs at First fioor,

13. Canstruction joints in foundation walls, interior and exterior, shall be placed not more than 30 ft. apart ond shall be V-chamfered unless
otherwise shown, Location of joints shall be as shown an the drawings or approved by the Engineer. Sections of walls shall be paured alternately.

“This note to be placed on warking drewings.







