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PART 1
STEEL GABLES



STEEL GABLES NOMENCLATURE

L = Span length, feet
h — Height of column from base to eave, feet
f = Vertical distance from eave to ridge of gable, feet
W, = Vertical load exclusive of wind, lbs per lin ft of horizontal projection
W;, = Wind load, lbs per lin ft of vertical projection
M, = Plastic moment required, kip-ft
H, = Maximum horizontal reaction, kips
R, = Maximum vertical reaction, kips
lory = Maximum permissible weak-axis unbraced distance from eave for girder

lere = Maximum permissible weak-axis unbraced distance down from eave for column
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STEEL GABLES

INTRODUCTION

The economy, adaptability, and clean architec-
tural appearance of the single span steel rigid
frame has firmly established this type of structural
element in modern construction. Until about
twenty vears ago, design calculations were some-
what arduous, relying for the most part upon
classical elastic methods of analysis for indeter-
minate structures or upon moment distribution
methods. Single Span Rigid Frames in Steel*
simplified design calculations to a great degree by
making available systematized non-dimensional co-
efficients. Such coefficients render satisfactory re-
sults due to the proportionality of single span
rigid frame structures.

The plastic method of analysis, which resulted
from many years of research, further simplified
design procedures while at the same time provid-
ing additional opportunities for economy. The
method is based upon the way a frame would ac-
tually work close to its ultimate capacity in sup-
porting the required types of loading when that
loading is increased above actual requirements by
a specified load factor; thus it is more logical.

The facility for handling repetitious caleula-
tions with speed and accuracy that has been pro-
vided by electronic computers makes possible even
further reductions in the amount of calculation
effort required of designers. By selecting a range
of spans, column heights, roof slopes and loading
conditions and employing an electronic computer
to accomplish the routine calculations, complete
tables of designs covering the selected range may
be prepared.

The information presented in this section is the
product of such a procedure.** It is presented as
an aid to designers and may be employed in sev-
eral ways. When physical dimensions and loading
match those tabulated, the most economical WF
section may be selected directly by inspection, in
much the same manner as beams are selected from

standard beam tables. All sections shown are
based on A36 steel. Also the tables may be em-
ployed in preliminary layout and cost estimating
work, thus eliminating the necessity for design
calculations at this early stage of a job. Within
limits, design moments may be interpolated from
the tables for frames of dimensions intermediate
between those tabulated.

SCOPE

The tables presented herein encompass single
span pinned-base rigid frames fabricated of
straight prismatic steel sections in a range of
spans from 50 to 150 feet, in steps of 10 feet. For
each span, column heights are varied between
12 feet and 20 feet in increments of 2 feet. Also,
flat roofs as well as slopes of 3 on 12, 6 on 12, and
9 on 12 are presented for each span and column
height. It is felt that this range of dimensions,
plus the intermediate dimensions for which values
may be interpolated, will cover nearly all single
span frames which will be encountered in every-
day practice.

DESIGN CRITERIA

The vertical loading employed consists of total
loads of 500, 1,000, and 1,500 pounds per lineal
foot of span. In combination with these vertical
loads, horizontal loads***—expressed as ratios of
horizontal-to-vertical load—have been applied.
Ratios of 0.0, 0.50, 0.75, and 1.00 were included
in the computations. Additionally, for each frame
of particular proportions, a critical value of the
ratio of horizontal-to-vertical load is tabulated.
For ratios of horizontal-to-vertical load less than
the critical ratio, vertical load only will govern
the design, at a load factor of 1.85. For ratios
larger than the critical value, horizontal plus
vertical load will govern the design at a load factor
of 1.40.

*American Institute of Steel Construction, 1948.

*#* “Fast Design of Steel Rigid Frames,” Ira Hooper
and P. C. Wang—ENGINEERING NEWS-RECORD, No-
vember 14, 1963.

**% Wind loading has been applied in accordance with
the recommendations of the American Standards Associa-
tion. For roof slopes steeper than 30° from horizontal the
wind load is taken normal to the windward slope,



USE OF TABLES

The design information presented in Tables 1
to 11 includes the selection of member sizes and
the tabulation of critical unbraced lengths for the
columns and the rafter or girder member. Thus
for any case where the physical dimensions and
required loading of the structure match, to a rea-
sonable degree, the dimensions and a loading in-
crement of the table, design of the primary mem-
bers is complete, leaving only the necessity of pro-
viding the details.

For the cases where physical dimensions of the
structure fall between the tabulated values of the
tables, interpolation may be employed with suffi-
cient accuracy in lieu of a complete structural
analysis; moments and horizontal and vertical
reactions are tabulated, in addition to the member
sizes, for this purpose.

The following limitations on interpolations for
moments and reactions should be borne in mind:

1. Interpolations to determine intermediate
values of M,, H,, and R,, for vertical loads
other than those tabulated, may be made in
every case on a straight line basis without
error.

2. Interpolations to determine intermediate
values of M,, H,, and R,, for spans other
than those tabulated, may be made directly
on the basis of span length L, rendering re-
sults which are sufficiently accurate. Maxi-
mum error (involving moments only) would
not exceed 0.5 percent and would occur in
moments for short spans.

3. Interpolations for intermediate values of
M, H,, and R, at heights other than those
tabulated may be on the basis of a straight
line with a maximum error of 0.25%.

4. Interpolations for intermediate values of M,
H,, and R, at roof slopes other than those
tabulated must be made with care, since
slight changes in roof slope can produce
marked changes in the ratio f/h, which is
an important factor in the solution of single
span rigid frames by the plastic design
method. Also, for roof slopes greater than
30 degrees, horizontal loading above the eave
line is applied normal to the roof surface
rather than against the vertical projection
of the sloping roof. Interpolation for inter-
mediate values of roof slope may involve
maximum errors ranging from approxi-
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mately 2.5% for short spans with long col-
umns to 10% for long spans with short col-
umns. Interpolation errors are greatest with
small roof slopes.

5. Interpolation for intermediate values of the
ratio of horizontal load to vertical load may
be made with no appreciable error. Such
interpolations must be made with due regard
for the critical ratio. Different load factors
are used above and below this ratio; thus in-
terpolations between values which appear in
the tables on opposite sides of the critical
ratio are meaningless.

The tabulated values of moments and reactions
may also be employed in selecting members other
than the least weight sections, in cases where
architectural considerations dictate the use of
shallower sections than those shown in the tables.

Equations employed in the calculation of values
included in the tables vary slightly from those
published in the AISC manual Plastic Design in
Steel. These variations are brought about by the
fact that Plastic Design in Steel was prepared for
ordinary computation procedures. Thus the sim-
plification of converting uniformly distributed
horizontal loads to equivalent concentrated loads
at the eaves was employed. Since electronic com-
puters were used in calculation of the tables pre-
sented herein it was not necessary to resort to
such simplifications. In addition, in accordance
with the American Standards Association recom-
mendation on wind load, these loads were applied
normal to the roof surface for all slopes steeper
than 30°. Except for the case of all flat roof
frames, and for gabled frames with zero hori-
zontal loads, slight variations between results will
be observed if tabulated values are compared with
values calculated by the formulas contained in the
Appendix to Plastic Design in Steel. These differ-
ences are inconsequential ; however, this explana-
tion is provided for the benefit of those who may
attempt to achieve an exact correlation of results.

FOUNDATION NOTES

Unless favorable foundation conditions are
available at a relatively slight distance below the
column bases, it is recommended that these bases
be connected in the plane of the bent by means of
a tie proportioned to provide the maximum hori-
zontal reaction H,. If a tie is not used each founda-
tion should be designed to resist the outward over-
turning effect of the force H,.



DESIGN EXAMPLE No. 1
Given:
Span: 60°-0
Slope: 3 on 12
Column height at eaves: 12'-0
Girt spacing : 4’-0
Total vertical load. 1,000 lbs per lin ft of
horizontal projection
Wind load: 750 lbs per lin ft of vertical
projection
Steel: A36

Solution:

Enter Table 2 where ng—f: 0.25, W,/W,=0.75

and W, = 1,000 and read, for 12 ft column height,
18 WF 55 as the most economical wide flange sec-
tion to satisfy the given conditions. Critical un-
braced length about the weak axis, adjacent to the
knee, equals 4.8 ft (l...) for the columms and
5.0 ft (l.;) for the girder.

DESIGN EXAMPLE No. 2

Given:

Span: 80-0

Slope: 6 on 12

Column height at eaves: 16’-0

Girt spacing : 4-0 o.c.

Total vertical load: 1,250 lbs per lin ft of
horizontal projection

Wind load: 600 lbs per lin ft of vertical
projection

Steel: A36

Solution:

Selection of a section cannot be made directly
from the tables since values based on the given
load of 1,250 kips per foot have not been tabulated.
However, interpolations between tabulated mo-
ment and reaction values permit solution with a
minimum of calculation.

of .. W, __ 600

r_0.5,W 1250_048

From Table 4, Critical Ratio
*. Wind not critical

Enter Table 4 where Tf: 0.5 a
When W,—=1,500, M, = 710 k-ft
When W,—1,000, M, — 473 k-ft

When W, = 1,250, M, =592 k-ft (by interpo-

W,
= 0.61>0.48

Wa_o0.
nd 3+ =0.0:

lation)
p : 592 x 12"
Required plastic modulus, Z = 36 ksi
=197.3 in.?

From AISC Manual of Steel Construction, p. 2-8:

Try 24 WF 76: Z.,=200.1 in.?, A =22.37 in.2,
r.,—9.68 in., r,—=1.85 in.,
d/w—=54.3

Check Column: (AISC Spec. Sect. 2.3)
P=R,=1.25 k/ft x 40 ft x 1.85 =92.5 kips
P, =22.37 sq. in. X 36 ksi — 805 kips

2% 92.5 16 12
805 T 70x9.68 — 0-018<1.0
(Formula 20)
P 92.5
_J.T,, 805 = =0.115 < 0.15 (Formula 21)
Check wminimum web thickness: (AISC Spec.
Sect. 2.6)
70 — (100 x 0.115) = 58.5 > 54.3 (Formula 25)
Use 24 WF 76

Check lateral bracing: (AISC Spec. Sect. 2.8)
Where M:M,—12 ft:16 ft,

M 12
fuis (eo - 40@) by (eo _ 40ﬁ) 5

=380r, ; Use 357,

e — i‘:’—f;ﬁ —5.4>4.0ft

DESIGN EXAMPLE No. 3

Given:

Span: 136’-0
Column height: 18-0

Roof slope: 2—5— =0.5

Vertical load: 1,000 lbs per lin ft of horizontal
projection

Horizontal load: 1,000 lbs per lin ft of vertical
projection

Steel: A36

Column bracing : None below knee

Solution:

Selection of section cannot be made directly
from the tables since values based upon the given
136’-0 span have not been tabulated. However,
interpolation between tabulated moment and re-
action values permits solution with a minimum of
calculation.

Enter Tables 9 and 10 where —— 2f _

and W,=1,000:

For 140’-0 span M, = 1,301 k-ft;
Critical Ratio = 0.82; Wind governs

For 130’-0 span M, = 1,172 k-ft;
Critical Ratio = 0.78; Wind governs

For 136’-0 span M, =%,249 k-ft (by interpola-
tion) ; Wind governs

Wi
W,

=1.00
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For 140’-0 span R, =129 kips; Wind does not
govern

For 1307-0 span R, =120 kips; Wind does not
govern

For 136-0 span R, =125 kips (by interpola-
tion) ; Wind does not govern

Required plastic modulus, Z, = 1,249 %

=416.3 in.?

From AISC Manual of Steel Construction, p. 2-7:
Try 338 WF 130, Z, = 466.0 in.?, A = 38.26 in.%,
d/w=>5T7.1, r,—18.28 in,,
1y ==2:20:1n.

Check column: (AISC Spec. Sect. 2.3)
P=R,=125 kips
P, = 38.26 X 36 = 1,377 kips

2125 8wl

e T 7o 1asg = 0-181+ 0.238 < 1.00
(Formula 20)

P 125

ok T 0.091 < 0.15 (Formula2l)

Investigate stability of column without lateral
support:

_ 0 - : ,
—— (60 —40 mg) 2.29 =137.4 in. < 18-0
(Formula 26)

Use heavier section columns to insure elastic
behavior, so that hinge would form in the
rafter. (33 WF 130 satisfactory for rafters.)

Moment required to produce hinge in rafter

- 4’661—>2<3€L — 1,400 k-ft

For column to remain elastic,
Req’d S=1.12Z, = 1.12 X 466 = 522 in.3
From AISC Manual of Steel Construction, p. 1-7:

Try 36 WF 160, S — 541.0 in.?, A —47.09 in.2,
r,=2.42 in., d/A, = 2.94

Check bending stresses:
1.5.1.4.5, p. 5-67)

(AISC Spee. Sect.

M, O .
mﬁm_o =176
_ 0.679/ 18 x 12\2
= [22,000 ~ 75 ( 5 49 ) ]1.67
= 31,600 psi (Formula 4)
_ 12,000,000 x 1.67
Fy— 18X 12% 204 — 31,600 (Formula 5)
= ﬂ’{%—m: 31.1 ksi < 31.6 ksi (0.K.)
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Check compressive stresses:

Combined gravity loading and wind on 52 ft
horizontal projection:

136 26 °
P=1.40 [I.OXT—}~1,OX 52 X WJ
109 i
fa= 27.09 — 2.32 ksi
L 18x12
% Bdg Ao
From AISC Spec. Sect. 1.5.1.3,
F,= [ 1— (ég)z—] F, (Formulal; F.5.=1.0)
89.3 \2 _ .
= [ 1— 0.5 (m) ] 36.0 =27.0 ksi

Check combined bending and axial stresses:
(AISC Spec. Sect. 1.6.1)
fo 232
F, 270
0.086 L % —1.073> 1.0 (Too high)

(Formula 6)

Repeating the above analysis it will be found
that a 36 W 170 will fully satisfy the conditions.

0.086 < 0.15 (0.K.)

DESIGN EXAMPLE No. 4

Given:
Frames: 20-0 o.c.
Span: 100°-0
Column height at eaves: 20-0
Roof slope: 3 on 12
Wind load: 25 lbs per sq ft

Gravity load :

Roofing 5 lbs per sq ft

Insulation 1

Decking 2

Purlins 2

Ceiling & Mech. 5

Frame 5

Live 30

50 Ibs per sq ft
Steel: A36
W, =25 20 =500 lbs per lin ft of vertical
projection

W,=50x20=1,000 lbs per lin ft of hori-
zontal projection
W, =0.5

W,




Solution:

Enter Table 6 where h = 20, 2f = 0.25,
and W,=1,000:

W,
Obtain following information:
Main material req’d = 27 WF 102
M, = 893 k-ft
Critical unbraced length: I... = 6’-0, [,y = 6’-0
Reactions: H, = 44 kips, B, =92 kips

Check maximum purlin spacing :
Refer to AISC Spec. Sect. 1.56.1.4.1 and Man-
ual of Steel Construction, p. 1-9.

For compact section 12L, << 136, and 5%:15
1
135, = 13X D08 1091t

545 545
d/A; —BZixig — Bk

Use purlins spaced 5-9 o.c., determined by span
limitation of roof deck.

Check columns:

lcl'c =6-0

Brace column laterally (20°-0 — 6-0) = 14’-0
above base.

For 27WF 102, S = 266.3, A = 80.01,
7,,_ 10.96, r, =2.08 (AISC Manual, p. 1-9)

— 304.4 (AISC Manual, p. 2-7)

P =R, =92 kips
P,—=30.01 x 36 = 1,080 kips
£ s DS (0K
P, 7 1,080
(2 X 0.085) + 7557 0

=0.170 4+ 0.313 < 1.0 (0.K.)
(Formula 20)

Check lateral bracing requirement below braced
point:
(Since vertical load governs, load factor —
1.85. Multiply normal working stresses by
1.67 in dealing with ultimate loads.)

92

fa~30 01:306k51

M, for 27 WF 102 = 304"1"75%:912 k£t
912 X 12 3 .

fb—w XZO — 28.8 ksi

L 14x12

W 0,61 (Critical Ratio)

{

_ (lr)?
Fy= [1_ 507 ]Fy

(Formula 1; F.S. =1.0)
g0.6* ] 36 = 28.6 ksi

126.12

12,000,000 X 1.67 _ _
Fo= i< 1ax3a7 — °6.6>36.0;

Use 36.0 ksi

3.06 2838
286 T 36.0 —

|i1¥0.5

(Formula 5)

= 0.106 - 0.800 = 0.907 (0.K.)
(Formula 6)

Investigate web thickness at knee: AISC Spec.
Sect. 2.4,

[

¥\

N

K\?

23,000M,
A, F,

o 23(912)
T (27.07) (27.07) (36)
Actual w=0.518 < 0.795
", Provide diagonal stiffeners to carry excess
web shear:
(0.795 — 0.518) _ 912(12) .
0.795 sr.07 — 14 1‘31;5
. . 3
Compression in stiffener =141 X 555 o7 07
= 174 kips
; 174 o
Req’d. A = - 4.83 in.
Use 2 Plates 4 X 54

Req’d w =

=0.795 in.
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Purlin design (using normal design loads and Tension in diagonal bridging member at

stresses):
/ yidge:== 4.0 ¢ -2%,57 =80 kins
Rk A.— D= li‘ps —0.44in.2

Use 34" diam. ; Gross area = 0.44 in.2
Design of Ridge Splice:
Moment at ridge:

&
_*—%
—r—— L
Span: 207-0 / . —-1-:”
Spacing : 5°-9
W, = % — 277 Ibs/ft d '
Capacity of 12 J 6 open web steel joist is ?, s
300 lbs/ft (AISC Manual, p. 5-232) H
6
Design Bridging : / 1 .
' 4
Sym.! abt. 10 A
8@ 5-9
|_4£
° — %? 50
g | M, =92 X 5-—44 (20 4 12.5) =870 k-ft
0
qj[— Try10 — 7" diam. H.T. bolts
o (Elastic proof load = 36 kips)
C=—T= 870—;<1—2»:10X 36 — 360 kips
; 870 x 12 ; -
Max. tension in two lines of bridging Req’'dd = w—zzg in. (minimum)
P, for top flange =

— 0277 % 13—2 > 23—0 585 = 4.0 Kips

Allowable tension, A36 threaded rod = 14 ksi

10.0 x 0.827 x 36.0 ksi = 298 kips
Req’d P, for web — 360 — 298 = 62 kips

62 4
Req’d area A :io = 0.29 in.2 €z —= 0.518 % 36 ksi = 3.32 in.
o d =1.01n.
Use 54" diam. ; Gross area = 0.31 in.2 d=44.0 —1.0 —10 =33 >29 (0.K.)
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Thickness of end plates:
M — 36 kips X 2.25 = 81 k-in.

Bog'd 7 = Sk e 085 {nd

36 o
Req’d thickness = \}%

Use 10 x 114 Plate

—=1.51n.

Tie Rod Design.:
H, =44 kips
Reqd 4 — 2EPE _ 49052
36
Use 114" diam. upset rod
A=1227in?

NOTES

Steel Gables /11
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GABLE DESIGN DATA

TABLE 1 50 FT. SPAN
ho= 12 ft. h = 14 ft.
of | Wa | W
L | W, Ibs./ft. M. | H. | R. Section lore | fera | My | Hu | Ru Section bere | Ferg
- kf | k| ke i, | £ | kfr | k| Kk fr. | ft.
(LTITHHHIH] 500 | 144| 12| 23 [14we34 [ 42| 77| 144 | 10| 23| 14w 34 | 42|77
;E. EI 00 | .00 [1000 | 289 | 24 | 46 [18wW 50 |47 | 57| 289 | 20 | 46|18 W 50 | 4.6 | 57
= _ _ 1500 | 433 | 36| 69 |21 W68 | 5.4 | 54| 433 | 30| 69|21 w68 | 49| 5.4
A '\
- 500 | 15| 9| 23 |14w30 |41 |78] 119 8| 2314w 30 |41|77
25 | 00 [1000 | 231 | 19| 46 |16 W45 | 44| 58| 238 | 17 | 46| 16 W 45 | 4.4 | 57
1500 | 347 | 28 | 69 [18wW 60 | 49| 56| 357 | 25| 49| 18W 60 |47 | 5.4
W, Critacal Ratro
GHOTHHNE 500 | 115 9| 23 |14w 30 |41 |78 119| 8| 23| 14w30 |41]|77
{E./\ I | 25 |75 [1000 | 231| 19| 46 |16 W45 | 44| 58| 238 | 17 | 46| 16 W 45 | 44| 57
B . 1500 | 347 | 28| 69 (18w 60 | 49| 56| 3571 25| 6918w 60 [ 47| 54
- < Critical Ratio Wi/W. = 0.83
L ‘ 500 | 115 9| 23|14w30 |41|78]125| 8| 23| 14w 30 | 41| 57
25 100 |1ooo | 231 | 19| 46 |16 W45 | 44| 58] 251 | 17 | 46| 16 W50 | 4.4 | 4.4
1500 | 347 | 28| 69 [18W-60 | 49| 56| 377 | 26 | 69|21 W 62 | 49| 4.9
500 | 97| 8| 23 |14w30 |41 |78 102| 7| 23| 14w30 |41 76
50 | .00 [1000 | 195| 16| 46 |16 W 40 |43 | 56| 204 | 14 | 46| 16 W40 | 43| 5.4
1500 | 293 | 24| 69 |18 w50 |47 | 52| 307 | 21| 69 18w 55 | 4.6 5.
Critical Rateo Wi/ W, = 046
500 | 97| 8| 23|14w30 | 41|78 105 7] 23| 14w 30 | 4.1] 5.6
W, 50 | .50 (1000 | 195 16| 46 |16 w40 | 43| 56| 210 | 15| 46| 16 w40 | 4.3 | 4.3
[EEEHTHITT 1500 | 2931 241 69 118w 50 | 471 52| 316 | 22| 69| 18 W 55 | 46| 4.6
:E‘/\ ﬂ Critical Ratio Wi/W, = 0.52
B i, 500 | 109| 9| 23 |14w30 |4.1| 54| 120 8| 23| 14W 30 | 41| 5.2
l 5 50 | 75 |1000 | 219 18| 46 |16 w45 | 44| 44| 241 | 17 | 46| 16 W 45 | 44| 4.4
4 L i 1500 | 328| 27| 69|18 w55 | 48| 46| 362| 25| 69| 18 W 60 | 4.7 | 47
500 | 122] 10| 2314w 30 | 41| 50| 137 9| 23| 14w 30 | 41| 48
50 [1.00 [1000 | 245| 20| 46 | 16w a5 | 44| 44| 274| 19| 46| 16 W50 | 4.4 | 4.4
1500 | 368 30| 69 |21 W62 | 54| 49| 411 | 29| 69| 21 w62 | 49| 49
s00| 85| 7| 23|14w30 | 41| 74| 90| 6| 23| 14w 30| 41| 7.2
75 | .00 |1000 | 170| 14| 46|16 W36 | 42| 47| 180 12| 46| 16 W36 | 42| 45
1500 | 256] 211 69116 w50 | 44| 44| 2711 191 69l 16 W50 | 44| 4.4
Critical Ratio Wi/W, = 0.20 Wi/W, = 0.19
W, 500 | 118 9| 23| 14W30 | 41| 45| 129 9| 23| 14W 30 | 4.1] 4.4
RTETETITITIELNY 75| .50 (1000 | 237| 19| 46 |16 W45 | 44| 44| 259 | 18| 46| 16 W50 | 4.4 4.4
W . 1500 | 356| 29| 49 |18w 60| 49| 47| 389| 27| 70| 21 w62 | 49| 49
‘-u-..‘
» - 500 | 147| 12| 25| 14w 34 | 42| 43| 162 11| 26| 14w 34 | 42| 4.2
= = 75| 75 1000 | 294| 24| 51| 18w 50 | 47| 46| 325| 23| 52| 18w 55 | 46| 4.6
i 1500 | 442| 36| 77| 21w 68 | 54| 49| 488| 34| 79| 21 w73 | 5.1 5.
500 | 176| 14| 28|16 w36 | 42| 42| 196| 14| 29| 16 w40 | 43| 4.3
75 [1.00 [1000 | 353| 29| 56| 18w 60 | 49| 47| 392| 28| 58| 21 w62 | 49| 49
1500 | 529| 44| 85| 24w 76| 63| 53| 589| 42| 88| 24w 76 | 55| 53

Figures in light face indicate load facter of 1.85.
Figures in bold face indicate load factor of 1.40 (governed by wind).




GABLE DESIGN DATA

A36

h = 16 ft h = 18 ft h = 20 ft.
M. | H.| R. . Lo | b | M, | H, | B . Lol L.l M. | B.| R . 5 |2
Sect ere rg N u u cre erg u 2 u Sect ere crg
eat) G | B | T | el e k] de | | TS | ke D hete) B || k| ™ | &
144 | 9| 2314w 34 |42 |77 144 | 8| 23| 14we3a (42|77 144 | 7| 23| 14w 34| 42|77
289 | 18 | 46 |18 w50 |46 | 57| 289 | 16| 46| 18w 50 | 46| 57| 289 | 14 | 46 |18 w50 | 46| 57
433 | 27 | 69 |21 w68 | 49 | 54| 433 | 24 | 69|21 w68 | 49| 54| 433 | 21 | 69 |21 W48 | 49| 5.4
121 | 7| 23| 14w30 |41 |76) 123 6| 23 14w30 | 41| 75] 125 6| 2314w 30| 41| 75
243 | 15| 46 |16 w45 | 44| 56| 247 | 13| 46| 16ws0 | 44| 57| 251 | 12| 46|16 w50 | 44| 56
365 | 22 | 69 |18wr60 |47 153 3711 201 69l 21we2 | 49l 61| 376 | 18] 69121 w2 | 49| 60
Wi/ W. = 0.69 Wy/W, = 0.59 Wi/ W, = 0.51
124 | 7| 2314w 30 |41 58| 133| 7| 23| 14w 30 | 41| 56| 142 7| 23| 14w 34 | 42| 5.8
249 | 15 | 46 |16 W50 | 4.4 | 44| 266 | 14| 46|16 w50 | 44| 44| 284 | 14| 46 | 18 w50 | 46| 46
373 | 23 | 69 |21 w62 |49 | 49] 399 | 22| 69|21 w62 | 49| 49| 426 | 21 | 69|21 w62 | 49| 49
136 | 8| 23|1aw30 |41 |55| 17| 8| 23| 14w 34| 42|57] 160]| 10| 23| 14w 34| 42| 55
273 | 17 | 46 |16 w50 | 44| 44| 295| 17| 46| 18 w50 | 46| 46| 320 | 20 | 46| 18 w55 | 46| 4.6
409 | 25 | 69 |21 w62 | 49| 49| 443 | 26| 69| 21 w68 | 49| 49| 480 | 31 | 69| 21w 73 | 50| 5.1
106 6| 2314w 30 | 41|75 109 6| 23| 14awe30 | 40|73 111 | 5| 23| 14w30]| 41| 72
212 | 13| 46 |16 w40 | 43| 52] 218 | 12| 46| 16w a5 | 44| 53] 223 | 11| 46| 16w 45| 44| 52
318 | 191 6918w 55 | 46| 49| 327 | 18] 69| 18w 55| 46| 47| 335| 16| 69| 18w 60| 47| 4.8
W/ W, = 0.40 W/ W, = 0.35 Wo/W. = 0.32
M3] 71 23]14w30 |41]54] 121 6] 23| 14w 30| 41| 53| 130 6] 23| 14w 30| 4.1] 5.1
207 | 14| 46|16 weas | 44| 44| 243 | 13| 46| 16w a5 | 44| 44| 260 | 13| 46| 16w 50| 4.4 4.4
340 | 21| 69 |18 w60 |47 | 47| 365| 20| 69| 18 w60 | 47| 47| 390 | 19| 69| 21 w62 | 49| 49
132| 8| 2314w 30 |41 |50]| 148 8| 23| 14w 34| 42| 51| 156| 9| 23| 14w 34| 42| 50
264 | 16| 46 |16 w50 | 44| 44| 288 16| 46| 18w s0 | 46| 46| 313 | 18| 46| 18w 55| 46| 46
396 | 24 | 69|21 w62 | 49| 49| 432 24| 69| 21 w68 | 49| 49| 469 | 27| 69| 21 we 6B | 49| 49
152 10| 23| 14w 34 | 42| 49| 168| 12| 24| 16 w36 | 42| 47| 185 13| 24| 16 w36 | 42| 4.5
304 | 20| 46|18 w55 | 46| 46| 336| 24| 48| 18 w60 | 47| 47| 370 | 26 | 49| 21 w62 | 49| 49
456 | 31| 69|21 w68 | 49| 49| 504 | 36| 72| 21w 73| 51| 51| 555| 40| 74| 2a w76 | 53| 53
o4| 5| 23| 14w30 | 41|70l 97| 5| 23| 14awa0| 41| 69| 101| 5| 23| 14w 30| 41| 67
188 | 11| 46| 16w 36 | 42| 43| 195] 10| 46| 16 w40 | 43| 46| 202 | 10| 46| 16 W40 | 43| 44
283 | 17| 691 18w 50 | 46| 46| 2931 161 691 18w 50 | 46| 4.6] 303 | 151 6918w 55| 46| 46
Wi/ W, = 0.18 Wi/ W, =017 Wi/ Wy = 0.16
140| 8| 23| 14W 30 | 41| 43| 151 8| 24| 14w 34 | 42| 45| 162| 8| 24| 14 W 34 | 42| 4.4
281 | 17| 47| 18 w50 | 46| 46| 303| 16| 48| 18w 55| 46| 46| 325| 16| 49| 18w 55| 46| 4.6
422 | 26 | 71|21 w62 | 49| 49| a55| 25| 73| 21 wees | 49| 49| 488 | 24| 74| 21 w73 | 51| 5.
178 | 11| 27| 16w 36 | 42| 42| 193] 10| 27| 16 w40 | 43| 43| 210| 10| 28( 16w a0 | 43| 43
356 | 22| 54| 18w 60 | 47| 47| 387| 21| 55| 21w 62 | 49| 49| 420| 21| 57| 21 w62 | 49| 49
534 | 33| 81| 2aw76 | 53| 53| 581| 32| 83| 2aw 76| 53] 53| 630| 31| 85| 2a wsa| 55| 55
216 | 13| 30| 16 w40 | 43| 43| 237 13| 31| 16w as | 44| 44| 258 | 14| 32| 16w 50| 44| 4.4
432 | 27| 60| 21w 68 | 49| 49| a74| 26| 62| 21 w68 | 49| 49| 516| 28| 64| 2a w76 | 53| 53
649 | 40| 90| 24w 84 | 55| 55| 711| 39| 93| 2aw 94 | 56| 56| 775 | 42| 97| 27 w9a | 59| 59
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GABLE DESIGN DATA

TABLE 2 60 FT. SPAN
h= 12 f. h = 14 f.
I\ W\ Wo T o | & Lo | b | M| H.| R L. |1
u u u 0 ere crg u u u . ere crg
- oW mein] L2l e ] 5 SR | 6 6] ™™ g
x :
(T 500 | 208| 17| 27| 16w 40 | 43| 66| 208 | 14| 27| 16 W40 | 43| 6.6
P ] 00 | .00 [1000 | 416| 34| 55|21 w62 | 54| 50| 416| 29| 55| 21 w62 | 49| 50
&E_. = 1500 | 624| 52| 83| 24w 84 | 6.6| 55| 624 | 44| 83| 24 w84 | 57| 55
A A
. 500 | 160| 13| 27| 14w 34 | 42| 69| 166| 11| 27| 16 W36 | 42| 67
25| 00 [1000| 321| 26| 55| 18w 55| 48| 50| 332| 23| 55| 18w 55| 4.6| 49
1500 | 482| 40| 83|21 w73 | 57| 51| 498| 35| 83| 21 w73 | 5.1 5.
W, Critical Ratio
EHIHITIIIIT 500 | 160| 13| 27| 14w 34 | 42| 69] 166] 11| 27| 16 w36 | 42| 67
| /\Q 25 | 75 |1000 | 321| 26| 55| 18w 55 | 48| 50| 332| 23| 55| 18 w55 [ 4.6 49
B - | 1500 | 482| 40| 83|21 w73 | 57| 51| 498| 35| 83| 21 w73 | 51| 5.
- -3 Critical Ratio
, S ., | 500 | 160| 13| 27| 14w 34 | 42| 69| 166| 11| 27| 16w 36 | 42| 67
25 |1.00 |1000 | 321| 26| 55| 18w 55| 48| 50| 332| 23| 55| 18w 55| 46| 49
1500 | 482| 40| 83|21 w73 | 57| 51| 498| 35| 83| 21 w73 | 5.1 5.
500 | 133] 11| 2714w 30| 41| 65| 139 9| 27| 14w 30| 41| 6.4
50 | .00 |1000| 266| 22| 5516w 50| 44| 46| 279| 19| 55| 18w 50 | 46| 48
1500 | 399| 33| 83|21 w62 | 54| 49| 19| 29| 83| 21 w62 | 49| 49
Critical Ratio
500 | 133 11| 27| 14w 30| 41| 65| 139 9| 27| 14w 30| 41| 64
W, 50 | .50 [1000 | 266| 22| 55| 16w 50 | 44| 46| 279| 19| 55| 18 w50 | 46| 4.8
(EHTIND 1500 | 399| 33| 83| 21w 62| 54| 49| 419] 29| 83| 21w 62 | 49| 49
_E. /\ ~ Critical Ratio Wi/W, = 0.61 Wi/W, = 054
= = 500 | 141] 11| 2714w 30 | 41 49| 155] 11| 27| 14w 34 | 42| 50
L 50 | 75 1000 | 283| 23| 55| 18w 50| 47| 4.6] 310| 22| 55| 18w 55 | 4.6 4.6
&L 1500 | 424| 35| 83|21 w62 | 5.4| 49| a65| 33| 83| 21w 68 | 49| 49
500 | 156| 13| 27| 14w 34| 42| 49| 173| 12| 27| 16 w36 | 42| 46
50 [1.00 |1000 | 313| 26| 55| 18w 55| 4.8| 46| 346| 24| 55| 18 w60 | 47| 47
1500 | 469| 39| 83| 21w 68| 54| 49| 520| 37| 83| 2a w76 | 55| 5.3
500 | 114| 9| 27| 14w 30| 41| 63| 121| 8| 27{ 14w 30| 41| 61
75| .00 [1000| 229| 19| 55| 16 W45 | 44| 44| 243| 17| 55| 16 W45 | 44| 4.4
1500 | 343 28| 83| 18w 60| 49| 47| 365 26| 83| 18w 60| 47| 47
Critical Ratio W./W, = 022 Wi/W, = 0.21
W, 500 | 154| 12| 27| 14w 34| 42| 43| 168] 12| 27| 16 W 36 | 42| 4.2
(T 75| .50 [1000| 308| 25| 55| 18 W55 | 4.8| 4.6| 336| 24| 55| 18 W 60 | 47| 4.7
W/\—- 1500 | 462| 38| 83| 21w 68 | 54| 49| 504 36| 83| 21 w73 | 5.1 5.1
—
i - 500 | 189| 15| 30| 16w 36 | 42| 42| 208| 14| 30| 16 w40 | 43| 4.3
EE__ = 75| 75 |1000| 378| 31| 60|21 w62 | 5.4| 49| 417| 29| 61| 21 w62 | 49| 49
il L 1500 | 568| 47| 90| 24w 76| 63| 53| 625| 44| 92| 2aw8a | 57| 55
500 | 225| 18| 33| 16w 45 | 44| 44| 249| 17| 34| 16 w50 | 4.4| 4.4
75 [1.00 |1000 | 450| 37| 66| 21w 68 | 54| 49| a98| 35| 68| 21 w73 | 51| 5.1
1500 | 676| 56| 99| 24w 94 | 68| 56| 748| 53|102| 24 w94 | 58| 5.6

Figures in light face indicate load factor of 1.85.
Figures in bold face indicate load factor of 1.40 (governed by wind).




GABLE DESIGN DATA

A36

TABLE 2 60 FT. SPAN
h = 16 #: h = 18 ft. h = 20 ft.
Mu Hu Ru 0 lcre lcru Mu Hu Ru . lcl‘l: lcr J’L’[u Hu Ru . [crc lcr
et e le ] S | e el e |l | 5™ el |t o | 6| 2 | &l
208 | 13| 27| 16w 40 | 43| 66| 208 11| 27| 16w 40 | 43| 66| 208 | 10| 27 |16 W40 | 43| 6.6
416 | 26| 55|21 w62 | 49| 50| 416| 23| 55|21 w62 | 49| 50| 416 | 20 | 55|21 w62 | 49| 5.0
624 | 39| 83| 24w g4 | 55| 55| 624 | 34| 83|24 w84 | 55| 55| 624| 31| 83| 24w 84| 55| 55
170 | 101 27| 16w 3s | 42| 66| 173 9| 27| 16w e | 42| 66| 176| 8| 27|16 W36 | 42| 65
340 | 21| 55| 18w 60 | 47| 50| 347 | 19| 55| 18w 60 | 47| 49| 352 | 17 | 55| 18w 60 | 47| 48
s510| 31| 83| 21w 73 | 50| 51| 520| 28| 83| 24w 76 | 53| 53| 5291 261 8324w 76| 531 5.3
Wi/ W. = 0.66

1701 10] 27| 16w 3s | 42| 66l 173| 9| 27| 16w 36| 42| 66| 183 9| 27| 16 W36 | 42| 5.2
340 | 21| 55| 18w 60 | 47| 50| 347 | 19| 55| 18w 60 | 47| 49| 366 | 18| 55| 18w 60 | 47| 47
5101 31 ] 8321w 73 | 511 51| 5201 28| 83| 24w 76| 53| 53| 550 | 27 | 83| 2a w76 | 53| 5.3

W,/ W, = 0.88 Wi/W. = 0.76 '
1761 111 27| 16w 36 | 42| 53| 188 10| 27| 16w 36 | 42| 5.1| 201 | 10| 27| 16 w40 | 43| 5.3
352 | 22| 55| 18w 60 | 47| 47| 377 | 20| 55| 21 w62 | 49| 49| 403 | 20 | 55|21 w62 | 49| 4.9
529 | 33| 83| 24w 76 | 53| 53| 566| 31| 83| 24w 76| 53| 53| 605| 30| 83| 24w 84| 55| 55
145 9l 271 14w 34 | 42| 67| 150 8| 27| 14w 34 | 42| 66| 154 | 7| 27| 14w 34| 42| 65
2011 18] 55| 18w 50 | 46| 46| 300| 16| 55| 18w 50| 46| 46| 308 | 15| 55| 18w 55| 4.6 4.6
436] 271 83l 21w 68 | 49| 49| 4501 25| 831 21w e | 49| 49| 4621 23| 831 21 w68 | 49| 49

Wi/ W, = 048 Wi/ W, = 043 Wa/W. = 0.38
1471 9] 271 14w 34 | 42| 52| 157 8| 27| 1aw34| 42| 51| 167 | 8| 27| 16 W 36 | 4.2| 49
295 | 18| 55| 18w 50 | 46| 46| 315| 17| 55| 18w 55| 46| 46| 334 | 16| 55| 18w 55| 46| 4.6
443 | 27| 83| 21w es | 49| 49| 4a72| 26| 83| 21w 68 | 49| 49| 502 | 25| 83| 21w 73| 51| 5.
168 | 10| 27| 16 w36 | 42| 48| 182 10| 27| 16w 36| 42| 47| 196| 9| 27| 16w 40| 43| 4.8
337| 21| 55| 18w 60 | 47| 47| 364| 20| 55| 18 w60 | 47| 47| 392| 19| 55| 21 w62 | 49| 49
s05| 31| 83| 21w 73| 51| 51| 546| 30| 83| 24w 76| 53| 53| 588| 29| 83| 2aw 76| 53| 53
190 111 27| 16 w36 | 42| 45| 208| 11| 27| 16w a0 | 43| 46| 226 | 13| 28| 16w a5 | 44| 46
380 | 23| 55| 21we 62 | 49| 49| 416| 23| 55| 21 w62 | 49| 49| 453 | 26| 56| 21 w68 | 49| 49
571 | 35| 83| 24w 76 | 53| 53| 624| 34| 83| 24w sa| 55| 55| 679| 39| 84| 2aw 94| 56| 56
1271 71 271 14w 30| 41| 59| 133| 7| 27| 14w 30| 41| 58| 137| 6| 27| 14w 30| 41| 57
255 | 15| 55| 16w 50 | 44| 4.4 266| 14| 55| 16w 50| 44| 44| 275| 13| 55[ 16 W 50| 4.4 44
383 | 23| 83| 21w e2 | 49| 49| 399 22| 83| 21 w62 | 49| 49| 413] 20| 83| 21 w62 | 49| 49

Wi/W, = 0.20 Wh/W. = 0.19 W./W, = 0.18
181 11] 27| 16 W36 | 42| 42| 195| 10| 28| 16 W 40 | 43| 43| 208 | 10| 28| 16 W 40 | 4.3| 43
263 | 22| 55| 18w 60 | 47| 47| 390| 21| 56| 21w 62| 49| 49| 416| 20| 57| 21 w62 | 49| 49
545| 34| 83| 24w 76| 53| 53| 585| 32| 85| 24 w76 | 53| 53| 624| 31| 86| 24w 84| 55| 55
297 | 14| 31| 16w a5 | 44| 44| 245| 13| 32| 16w a5 | 44| 44| 264| 13| 32| 16 W50 | 4.4| 4.4
as54| 28| 62| 21w 68 | 49| 49| 491| 27| 64| 21w 73| 51| 51| 528| 26| 65 24w 76| 53| 53
681| 42| 94| 2a w94 | 56| 56| 736| 40| 96| 24w 94| 56| 56| 792| 39| 98| 27 w94 | 59| 59
273| 17| 34| 16 w50 | 44| 44| 297| 16| 35| 18w 50| 46| 46| 321| 16| 36| 18w 55| 4.6 4.6
546| 34| 69| 2aw76 | 53| 53| 594| 33| 71| 2a w76 | 53| 53| 643| 32| 73| 28 w84 | 55| 55
819 | 51|104| 27 w94 | 59| 59| 891| 49|107|27 w 102| 6.0| 60| 964 | 48 |110|30 w=108| 6.0| 6.0
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h

A36

GABLE DESIGN DATA

=

talsl

Lelsl

TABLE 3 70 FT. SPAN
i w | w h=12f. h = 14 ft.
2 h .
L |w, Ibs./ft. M. | H. | R. Section lore | lerg | Mu | Hu| Bu Section bere | lerg A
k.-ft. k. k. ft. | . | k-ft. | k k. f. | ft.
500 283 | 23| 32 |18W 50 |47 | 63| 283 | 20| 32| 18W 50 | 46| 6.3
.00 | .00 [1000 566 | A7 | 44 |24 W76 |63 | 53| 566 | A0 | b4 | 24 W76 | 5.5 5.3
1500 B49 | 70 | 97 27 W 102 | 8.2 | 6.0| 849 | 60 | 97 |27 w102 | 6.8 | 6.0
500 2001 17 | 32 |16 W40 |43 | 63| 218 | 15| 32|16 W 45 | 4.4 | 6.4
.25 .00 1000 422 | 35| 64 |21 W 62 | 54 | 4.9 | 437 | 31 64 | 21 W 6B | 4.9 | 4.9
1500 634 | 52 | 97 |24 W B4 | 6.6 | 55| 656 | 46 | 97 | 24 W84 | 57 | 5.5
Critical Ratio
500 211 17 | 32 |16 W 40 | 43| 63| 218 | 15| 32| 16 W 45 | 44| 64
.25 |11.00 (1000 422 | 35| 64 (21 W62 | 5.4 | 49| 437 | 31 64| 21 W 68 | 4.9 | 4.9
1500 634 | 52 | 97 |24 W 84 | 6.6 | 55| 656 | 46 | 97| 24 w84 | 5.7 | 5.5
500 171 14 | 32 |16 W36 | 42| 6.0 181 12| 32| 16 W36 | 42| 59
.50 .00 |1000 | 343 28| 64 [18W 60 | 4.9 47| 362 | 25 64| 18 W60 | 47| 4.7
1500 515| 42 | 97 |21 W73 | 57 | 5.1 | 543 | 38| 97| 24 W76 | 5.5 53
Critical Ratio
500 171 14 | 32 |16 W36 | 4.2 | 6.0] 181 12| 32|16 W36 | 4.2 5.9
.50 | .50 (1000 343 28| 64 |18 W 40 | 4.9 | 47| 362 | 25| 64| 18 W 60 | 4.7 | 4.7
1500 515| 42| 97 [21 W73 |57 | 51| 543 | 38| 97| 24 W76 | 55| 5.3
Critical Ratio Wi/ W, = 0.68 WL/W, = 061
500 176 | 14| 32 |16 W36 | 4.2 | 47| 192 | 13| 32| 16 W40 | 43| 4.8
50 | .75 (1000 353 29| 64 [1BW 60 | 4.9 47| 385 | 27 | 64| 21 W62 | 49| 4.9
1500 529 | 44 | 97 |24 W76 | 63| 53| 578 | 41 | 97| 24 W76 | 55| 53
500 193 | 16| 32 |16 W40 | 4.3 | 47| 213 | 15| 32| 16 W40 | 43| 4.6
.50 |1.00 |1000 386 32| 64 (21 W 62 | 54| 49| 426 | 30| 64| 21 W 62 | 4.9 | 4.9
1500 580 | 48| 97 |24WwW 76 | 63| 53| 639 | 45| 97| 24w 84 | 57| 5.5
500 146 | 12| 32 |14 W 34 | 42| 59| 155 11 32| 1AW 34 | 42| 5.7
Wy 45 .00 |1000 292 | 24| 464 | 18W 50 | 4.7 | 4.6] 311 22| 64| 18 W 55 | 4.6 4.6
1500 438 36| 97 121 W 68 | 54| 49| 467 | 331 971 21 W 68 | 4.9 4.9
Cratical Ratio Wi/ W, = 023 Wi/W, = 0.22
500 192 | 16| 32 |16 W40 | 4.3 | 43| 209 | 14| 32| 16 w40 | 4.3 | 4.3
75 .50 |1000 384 | 32| 64 |21 W62 | 54 49| 419 29| 64| 21 W62 | 4.9 | 4.9
1500 576 | 48 | 97 |24 W76 | 6.3 | 53| 629 | 44| 97| 24w 84 | 57| 5.5
500 234 19| 34 |16 W45 | 4.4 | 44| 257 18| 35| 16 W50 | 4.4 4.4
75 | .75 |1000 469 | 39| 69 |21 W 6B | 54| 49| 515 36| 70 21 w73 | 51| 5.1
1500 704 | 58 |103 |24w 94 | 68| 5.6| 773 | 55 |105| 27 w94 | 6.6| 5.9
500 277 | 23| 37 |16 W50 | 44| 4.4]| 306 | 21| 38| 18 W55 | 4.6 4.6
75 [1.00 |1000 555 46| 75| 24w 76 | 63| 53| 613 | 43| 77| 24w B4 | 57| 55
1500 833| 69113 |24 W 100(12.0| 7.6| 920 65|116|30 W 108 | &7 6.0

Figures in light face indicate load factor of 1.85.

Figures in bold face indicate load factor of 1.40 (governed by wind).




GABLE DESIGN DATA

A36

TABLE 3 70 FT. SPAN
= 16 o 184 h = 20 ft.

M, | Hy, | R, : oo | g | M, || Hae | B . Ive | b | M. | Hy,| Ru . B | g
=t Bl Bl B e ol B Bl B B [ o B ol e i Bl R ol I
283 | 17 | 32 [18 w50 |46 | 63| 283 | 15| 32 |18w50 |46 |63 283 |14 3218w 50 |46]63
566 | 35 | 64 |24 w76 |53 |53 566 | 31 | 64| 24w 76 |53 |53 566 | 28 | 64 |24we76 | 53] 53
849 | 53 | 97 b7 w102 | 6.1 | 60| 849 | 47 | 97 |27 w102 | 6.0 | 6.0 | 849 | 42 | 97 |27 we 102| 6.0 | 6.0
225 | 14 | 32 |16 w45 |44 |63 230 | 12| 32| 16w a5 | 44|62 234 | 11 | 32 |16 w45 | 44 6.2
450 | 28 | 64 |21 w68 |49 | 49| 460 | 25| 64|21 w68 | 49| 49| 468 | 23 | 64 |21 w68 | 49| 49
675 | 42 | 97 |24 w94 | 5.6 | 56| 690 | 38| 97|24 w04 | 56| 56| 703 | 35 | 97|24 wr 94 | 561 5.6

Wa/W. = 092 W/ W, = 0.81
225 | 14 | 32 |16 w45 |44 | 63| 235 1 13| 32 (16 W 45 [ 4.4 51| 249 | 12 | 32 | 16 We 50 | 4.4 | 5.1
450 | 28 | 64 |21 w68 |49 | 49| a71 | 26 | 64 |21 w68 | 49| 49| 499 | 24 | 64 [21 w73 | 5.1 | 5.1
675 | 42 | 97 |24 w94 | 56 | 56| 706 | 39 | 97 |24 w94 | 56| 56| 749 | 37 | 97 |24 w94 | 56 5.6
180 | 111 3216w36 |42]|58] 196| 10] 32| 16w 40 | 43| 60| 201 | 10| 3216w 40| 43| 60
378 | 23 | 64 |21 w62 | 49| 49| 392 | 21| 64|21 w62 | 49| 49| 403 | 20 | 64|21 w62 | 49| 49
567 | 35| 97 | 24w 76 | 53| 53| 5881 321 971 24w 76 | 531 53] 6051 30| 97124wr84a | 551 55

Wi/ W, = 049 Wi/W, = 0.45
189 | 111 3216w 36 |42 58] 197 10| 32| 16w 40 | 43| 49| 208 | 10| 32 |16 W40 | 43| 48
378 | 23 | 64 |21 w62 | 49| 49| 394 | 21| 64|21 w62 | 49| 49| 417 | 20 | 64|21 we 62 | 49| 49
567 | 35| 97|24 w76 | 53| 53| 591 32| 97| 24w 76 | 53| 53| 626 | 31 | 97| 2a w84 | 55| 55

Wi/ W, = 0.55

208 | 13| 32 |16 W 40 | 43 | 47| 224 | 12| 32| 16w as | 44| 47| 239 | 11 | 32|16 W a5 | 4.4 4.6
417 | 26 | 64 |21 w62 | 49| 49| aa8 | 24| 64|21 w68 | 49| 49| a79 | 23 | 64|21 w73 | 5.1 5.1
625 | 39| 97 |24 w84 | 55| 55| 672 | 37| 97| 28w 94 | 56| 58| 719 | 35| 97|28 w94 | 56| 56
232 | 14| 32| 16w as | 44| 46| 252 | 14| 32| 16w 50 | 44| 46| 272 | 13| 32| 16 W50 | 4.4 45
465 | 20 | 64|21 w68 | 49| 49| 505 28| 64|21 w73 | 51| 51| 545 | 27 | 64 | 2a w76 | 53| 53
698 | 43| 97 |24 w94 | 56| 56| 757 | a2 | 97| 2a w94 | 56| 56| 818 | 40 | 97|27 w94 | 59| 59
164 101 32 16w3e |42 55| 171] 9| 32| 16w3e | 42|54 178 | 8| 32|16wW36 |42 53
228 | 20| ¢4 |18 w55 | 46| 46| 343 | 19| 64| 18w 0 | 47| 47| 356 | 17 | 64 |18 w60 | 47| 47
4931 30| 97121we73 1511 51| 5151 281 97l21w73 150151 5351 26| 97124w76153153

W./W. = 021 Wa/W, = 0.20 Wa/W. = 0.19
226 | 14| 32 |16 W45 | 44 | 44| 242 | 13 | 32| 16 W45 | 4.4 | 44| 257 | 12 | 32 | 16 W 50 | 4.4| 4.4
452 | 28 | 64|21 w68 | 49| 49| 484 | 26| 64| 21w 73 | 51| 51| 515 25| 65|21 w73 | 5.1 5.
679 | 42| 97|24 w94 | 56| 56| 726 | 40| 97| 24w 94 | 56| 56| 773 | 38 | 98 |27 w94 | 59| 5.9
280 | 17| 35| 18w 50 | 46| 46| 301 | 16| 36| 18w 50| 46| 46| 323 | 16| 37| 18 w55 | 46| 4.6
560 | 35| 71| 2aw76 | 53| 53| 603| 33| 72| 24w 84 | 55| 55| 647 | 32| 74| 2a w84 | 55| 55
840 | 52 [107 |27 w102 6.1 | 6.0 905 | 50 [109 |27 we102| 60| 6.0| 970 | 48 [ 111 |30 we 108| 6.0| 6.0
334 | 20| 39| 18w 55 | 46| 46| 362| 20| 40| 18w 60| 47| 47| 390 | 19| 41| 21 w62 | 49| 49
669 | 41| 79| 24w sa | 55| 55| 725| 40| 80| 24 w94 | 56| 56| 780 | 39 | 82| 27 w94 | 59| 59
1004 | 62 |118 |30 we 108 | 6.0 | 6.0|1087 | 60 [121 |30 we 116 6.1 | 6.1 |1171 | 58 123 [30 we 124 63| 6.3
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GABLE DESIGN DATA

TABLE 4 80 FT. SPAN
=12 ft. h= 14 .
of |w | W,
L W, |lbs./ft. M. | H.| R, Section lore | borg | My | Hu| Ru Section lere | lerg
- keft | k| k # | f | kefr | k| Kk f. | fh
(] 500 | 369| 30| 37|21 w62 | 5.4| 64| 369 | 26| 37| 21 W b2 | 49| 6.4
" 5 00 | .00 [1000 | 739| 61| 74|24 w94 | 68| 5.6| 739| 52| 74| 24 W94 | 58| 5.6
= . 1500 | 1109 92111 [30 w116 85| 6.1|1109| 79 |111]|30 w116 7.1 | 6.1
A
L 500 | 267| 22| 37| 16w 50 | 44| 59| 277| 19| 37| 16 W50 | 4.4| 58
25 | 00 |1000 | 534| 44| 74|24 w76 | 63| 53| 555| 39| 74| 24w 76 | 55| 5.3
1500 | 801| 466|111 |27 w94 | 78| 59| 832| 59111 27 w94 | 66| 59
W, Critieal Ratro i
(MO 500 | 267| 22| 37| 16w 50 | 44| 59| 277| 19| 37| 16 w50 | 44| 5.8
BTN a 25 [1.00 |1000 | 534| 44| 74|24 W76 | 63| 53| 555| 39| 74| 24 W76 | 55| 5.3
B 5 1500 | 801| 66|i11 |27 w94 | 78| 59| 832| 59 |111| 27 W94 | 66| 59
1 ;.
500 | 213| 17| 37| 16w 40 | 43| 58| 226| 16| 37| 16 W45 | 4.4 558
50 | .00 [1000 | 426| 35| 74|21 w62 | 5.4 49| 452| 32| 74| 21 W68 | 4.9 49
1500 | 640| 531111 24w 84| 66| 55| 6781 481111] 24 w94 | 58] 5.6
Critical Ratio Wi/W, = 0.75 Wi/ W, = 0.67
500 | 214] 17| 37|16 W40 | 43| 47| 233 | 16| 37| 16 W 45 | 4.4 47
W, 50 | 75 [1000| 428| 35| 74|21 w62 | 54| 49| 466| 33| 74| 21 w68 | 49| 4.9
GHUHANND 1500 | 642| 53|111|24 w84 | 66| 55 700| 50|111| 24w 94 | 58| 5.6
EE../\ 3 500 | 232| 19| 37| 16w a5 | 44| 46| 255| 18| 37| 16 W50 | 4.4| 4.5
l 50 [1.00 [1000 | 465| 38| 74|21 w68 | 54| 49| 511| 36| 74| 21w 73 | 51| 5.
L % 1500 | 698| 58|111| 24w o4 | 68| 56| 767| 54| 111| 27 w94 | 66| 59
500 | 179| 14| 37| 16w 36 | 42| 53| 192| 13| 37| 16 w40 | 43| 55
75| .00 [1000| 359 29| 74| 18w 60 | 49| 47| 384| 27| 74| 21 W62 | 49| 49
1500 | 538| 44111 24w 76| 63| 53| 5771 411111| 24w 76 | 55| 53
Critical Ratio Wi/W, = 0.24 Wi/W, = 0.23
W, 500 | 232| 19| 37| 16 W45 | 4.4| 44| 253 | 18| 37| 16 W50 | 4.4 4.4
(AT 75 | .50 {1000 | 465| 38| 74| 21w 68 | 54| 49| 507| 36| 74| 21w 73 | 51| 5.1
W : 1500 | 697| 58|111 |24 w94 | 68| 56| 761| 54| 111| 27 w94 | 66| 59
Q.._,
= - 500 | 282| 23| 3918w 50| 47| 46| 310| 22| 39| 18w 55 | 46| 4.6
1 75 | 75 1000 | s565| 47| 78| 24w 76| 63| 53| 620| 44| 79| 24w 84 | 57| 55
1500 | 848| 70| 117 |27 w102 82| 40| 931| 66|118[30 w108 67| 6.0
500 | 333| 27| 42| 18w 55| 48| 46| 367 | 26| 43| 21 w62 | 49| 4.9
75 [1.00 [1000 | 667| 55| 85| 24w 84 | 66| 55| 735| 52| 86| 24 w94 | 58| 5.6
1500 | 1000| 83|128 |30 w108 80| 6.0|1103| 78 |130[30 W 116 7.1 6.1

Figures in light face indicate load factor of 1.85.

Figures in bold face indicate load factor of 1.40 {governed by wind).




A36
GABLE DESIGN DATA

TABLE 4 80 FT. SPAN

i = 16 h = 18 ft. h = 20 ft.
M, | H | R ) loo | I | M. | Ho | R . Lo | 1| M. | H R . loo | 1
u u u cre €T u u u S ' cre c’:ﬂ u u uw S f 'cre c‘rﬂ
ARSI Rl T 1Y 1 il T A I Y Y Bl E A

369 | 23 | 37 |21 W 62 | 49 | 64| 369 | 20| 37 |21 W 62 | 4.9 | 6.4 369 | 18 | 37 [ 21 W 62 | 49| 6.4
739 | A6 | 74 |24 W94 | 56| 56| 739 | A1 | 74| 24 W94 | 56| 5.6 739 | 36 | 74 |24 W94 | 5.6 5.6
1109 | 69 |111 |30W 116 | 6.3 | 6111109 [ 61 |111 [30W 116 | 6.1 | 611109 | 55 (111 |[30W 116 6.1 | 6.1

286 | 17| 37 | 18W 50 (46| 6.1 293 | 16| 37 [ 18W 50 | 4.6 | 60| 299 | 14 | 37 | 1BW 50 | 4.6 6.0
572 | 35| 74| 24w 76 | 53| 53| 586 | 32| 74| 24W 76 | 53| 53| 598 | 29 | 74| 24 W76 | 53| 53
858 | 53 |111 (27 W 102 | 6.1 | 60| 879 | 48 |[111 |27 W 102 | 6.0 | 60| 897 | 44 |111 [27 W 102 4.0| 6.0
Wi/ W, = 0.96
286 | 17| 37 | 18W 50 | 4.6 | 6.1 293 | 16| 37| 18W 50 | 46| 60| 303 | 15| 37 | 18 W55 | 46| 5.2
572 | 35| 74| 24 W76 | 53| 53| 586 32| 74| 24w 76| 53| 53| 606 | 30 | 74| 24W 8B4 | 55| 55
858 | 53 111 (27 W 102 | 6.1 | 60| 879 | 48 (111 |27 W 102 | 60| 60| 909 | 45 111 |27 W 102| 6.0| 4.0

236 | 14| 37 |16 W 45 | A4 | 57| 245 | 13| 37| 16 W 45 | 44| 56| 253 | 12 | 37| 16 W 50 | 44| 56
A73 | 29| 74|21 W 68 | 4.9 | 49| 491 | 27 | 74| 21 W73 | 51| 5.1 507 | 25| 74| 21 W73 | 5.1 | 5.1
710 44 1111 | 24 W94 | 56| 56| 737 | 401111 | 24w 94 | 56| 5.6| 761 | 38 |111 |1 27 W 94| 59| 59
Wi/W, = 061 Wi/W. = 0.55 Wi/W, = 0.51
251 | 15| 37|16 W50 | 44| 46| 269 | 14| 37| 16 W50 | 44| 4.6| 287 | 14| 37| 18 W50 | 4.6| 4.7
503 31| 74 |21W73 | 51| 51| 539 29| 74| 24W 76 | 53| 53| 575 | 28 | 74| 24 W76 | 53| 53
755 | 47 {111 |24W 94 | 56| 54| 809 | 44 |111 | 27 W94 | 59| 59| 863 | 43 |111 (27 W 102| 6.0| 6.0

278 | 17| 37| 18 W 50 | 46| 47| 300 | 16| 37| 18 W50 | 4.6| 46| 323 | 16 | 37| 18 W55 | 4.6| 4.6
556 | 34| 74|24 W76 | 53| 53| 601 | 33| 74| 24w 84 55| 55| 646 | 32 | 74| 24 W 84 | 55| 5.5
835 | 52111 (27w 102| 61| 60| 902 | 50 |111 |27 w 102| 60| 60| 970 | 48 |111 |30 W= 108| 6.0| 6.0

203 | 12| 37 16W 40 | 43| 54| 213 | 11| 37| 16 W40 | 43| 52| 222 | 11| 37 16 W 45| 44| 53
A07 | 25| 74| 21 W 62 | 49| 49| 426 | 23| 74| 21 W 62 | 49| 49| 444 | 22| 74| 21 W 68 | 49| 49
6111 38 (111 24w 84 | 55| 55| 640 35|111| 24w 84 | 55| 55| 666 | 33 1111| 24w 84| 55| 55
Wi/W, = 0.22 Wa/W, = 0.21 Wi/ W, = 0.20
273 17| 37| 16 W50 | 44| 44| 292 | 16| 37| 18 W 50 | 4.6| 46| 311 | 15| 37| 18 W55 | 4.6| 4.6
547 | 34| 74| 24W 76 | 53| 53| 585 | 32| 74| 24w 76 | 53| 53| 622 | 31| 74| 24W B4 | 55| 5.5
821 | 51 (111 | 27wW94 | 59| 59| 878 48 (111|277 w 102| 60| 60| 933 | 46 (111 |30 W 108| 6.0| 6.0

336 | 21| 40| 18W 60 | 47| 47| 362 | 20| 40| 18 W 60 | 47| 47| 387 | 19| 41| 21 W62 | 49| 4.9
673 | 42| BO|24W94 | 56| 5.6] 724 | 40| 81| 24w 94 | 56| 5.6| 774 | 38| 82| 27 W94 | 59| 59
1010 | 63 (120 |30 W 108 | 6.0 | 6.011087 | 60 |122 |30 W 116| 6.1 | 6.1|1161 | 58 |124 |30 W 124 | 6.3 | 6.3

400 | 25| 44 (21 W 62 | 49| 49| 432 | 24| 45| 21 W 68 | 49| 49| 464 | 23| 45| 21 W68 | 4.9| 4.9
801 | 50| 88|27 W94 | 59| 59| 865| 48| 90|27 w 102| 60| 60| 929 | 46| 91|30 w 108| 6.0 6.0
1201 | 75 |132 |30 W 124 | 6.5 6.3|1298 | 72 |135(33 W 130| 6.6 6.6| 1393 | 69 |137 |33 W 130 6.6| 6.6
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GABLE DESIGN DATA

TABLE 5 90 FT. SPAN
h=12H h= 144
of | W | W,
L |w, Ibs./ft. M. | Hy| R Section lere | Jera | My | Hu| Ru Section bere. | berg
k.-ft. k. k. ft. | ft. | k-ft. | k. k. ft. |
500 468 | 39 | 41 |21 W68 |54 | 58| 468 | 33 | 41|21 W 68 |49 | 58
.00 | .00 |1000 936 | 78 | 83 |30 W 108 | 8.0 | 60| 936 | 66 | 83 [30 W 108 | 6.7 | 6.0
1500 | 1404 [117 |124 |33 W- 141 [11.2 | 6.8 |1404 |100 |124 |33 W 141 | 8.8 | 6.8
500 327 | 27 | 41 |18W 55 |48 | 59| 341 | 24 | 41 | 18W 60 | 47 | 59
.25 | .00 |[1000 654 | 54 | 83 (24 W84 | 66| 55| 682 | 48 | 83| 24w 94 | 58| 5.6
1500 982 | 81 |124 [30 W 108 | 8.0 | 6.0|1023 | 73 |124 |30 W 108 | 6.7 | 6.0
500 2571 21| 41 |16 W 50 | 44| 56| 273 | 19| 41| 16 W 50 | 44| 54
.50 | .00 |1000 515| 42 | 83 |21 W73 | 57| 51| 547 | 39| 83| 24 W76 | 55| 53
1500 773 | 64 |124 |27 W94 |78 | 59| 8211 58 1124127 W94 | 6.61 5.9
Critical Ratio Wa/W, = 0.73
500 257 | 21| 41 |16 W50 | 4.4 | 56| 276 | 19| 41| 16 W50 | 4.4 | 4.5
.50 | .75 |1000 515| 42| 83 |21 W73 | 57| 51| 553 | 39| 83| 24w 76 | 55| 53
1500 | 773 | 64 |124 |27 W94 [ 78| 59| 829 | 59 (124 | 27 W94 | 6.6 | 5.9
Critical Ratio Wi/W, = 0.80
500 274 | 22| 41 |16 W50 | 4.4 | 44| 301 | 21| 41| 18 W 50 | 4.6 4.6
.50 |1.00 (1000 549 | 45| 83 |24wW 76 | 63| 53| 602 | 43| 83| 24w 84 | 57| 5.5
1500 824 | 68 |124 |27 W94 [ 78| 59| 904 | 64 |124|27 w102 | 6.8 | 6.0
500 | 214 17| 41 [16W 40 | 43| 52| 231 | 16| 41| 16 W45 | 44| 5.2
75 | .00 |1000 429 35| 83 |21 W 62 | 54| 49| 462 | 33| 83| 21 W 468 | 49| 49
1500 6441 53 1124 124 W84 | 6.6 1 55| 6931 49 11241 24 w94 | 581 5.6
Critical Ratio Wa/W, =024 Wi/W, = 023
500 275| 22| 41 |16 W 50 | 4.4 | 44] 300| 21| 41| 18w 50 | 4.6| 4.6
75 | .50 |1000 550 45| 83 (24w 76 | 63| 53] 601 | 42| 83| 24w 84 | 57| 55
1500 825 | 68 |124 (27 W94 (78| 59| 901 | 64 |124|27 W 102 68| 6.0
500 333 | 27| 43 |18W 55 | 48| 4.6]| 365 | 26| 44| 18 W 60 | 4.7 | 47
75 | .75 |1000 666 | 55| B7 |24 W 84 | 6.6 5.5| 731 52| 88| 24W 94 | 58| 5.6
1500 999 | 83 |130 |30 W 108 | 80| 6.0|1097 | 78 [132|30W 116 | 7.1 | 6.1
500 | 392 32| 47 |21 W 62 | 54| 49| 432 | 30| 48| 21 W68 | 49| 4.9
75 [1.00 |1000 | 784| 65| 95 |27 W94 | 7.8 59| 864 | 61| 96|27 W 102 | 4.8| 6.0
1500 | 1176 | 98 (142 |30 W 124 | 2.0 | 6.3|1296| 92 |144|33 W 130 | 83| 6.6

Figures in light face indicate load factor of 1.85.

Figures in bold face indicate load factor of 1.40 (governed by wind).




GABLE DESIGN DATA

A36

h =16 ft. h = 18 ft. h = 20 ft.

M, | H.| R. . Lol l,| M, | H. | R . Lo | 1o | 22, | H,| R le | 1
u Sect cre erg % u u cre erg u u u - cre crg

ket | k| k ection: | Sl kel & | e =™ e Lt k| k! 2 | 6l &
468 | 29 | 41 |21 w68 |49 | 58] 468 | 26 | 41|21 w68 | 49 | 58| 468 | 23 | 41 |21 W68 | 49| 5.8
936 | 58 | 83 |30 w108 |60 | 60| 936 | 52 | 83 |30 w108| 60| 60| 936 | 46 | 83 |30 w108 6.0| 6.0
1404 | 87 [124 |33 w141 | 7.6 | 6.8[1404 | 78 [124 (33 we 141 | 6.9 | 6.8|1404 | 70 |124 |33 W= 141 6.8 6.8
259 | 22 | 41 |18 w60 | 47 | 58| 362 | 20| 41| 18w 60 | 47| 58| 370 | 18 | 41 [ 21 w62 | 49| 6.2
705 | 44 | 83 |24 w94 |56 | 56| 724 | 40 | 83 |24 w94 | 56| 56| 740 | 37 | 83 |24 w94 | 56| 5.6
1057 | 66 [124 [30 w116 ] 63| 6111086 | 60 |124 |30 we116] 6.1 6.1|1110 | 55 [124 |30 we 116] 6.1] 6.1
287 | 17 | 41 118w 50 | 46| 57| 299 | 16| 41| 18w 50 | 46| 56| 310 15| 41| 18w 55| 46| 5.6
575 | 35 | 83 |24 w76 | 53| 53| 599 | 33| 83| 24w 76 | 53| 53] 620 | 31 | 83| 24w 84 | 55| 55
863 | 53 1124 127 w102 | 6.1 | 60| 899 | 49 1124127 w102 | 60| 60| 930 | 46 [124 130 we 1081 60! 6.0

Wa/W, = 066 Wa/W, = 0.61 Wa/W, = 0.56
208 | 18 | 41 |18 W50 | 46| 47| 318 | 17| 41| 18 W 55 | 46| 47| 339 | 16 | 41| 18 W 60 | 47| 4.7
596 | 37 | 83 |24 w76 | 53| 53| 637 | 35| 83| 2awsa | 55| 55| 678 | 33 | 83| 24w 94 | 56| 5.6
894 | 55 |124 [27 we102| 6.1 | 60| 956 | 53 [124 |30 we108| 6.0 | 6.0{1017 | 50 |124 |30 w= 108| 60| 6.0
397 | 20| 41| 18w ss | 46| 48] 352 19| 41| 18w 60 | 47| 47| 377 | 18| 41| 21 w62 | 49| 49
654 | 40 | 83 |24 w8as | 55| 55| 704 | 39| 83| 24w 94 | 56| 56| 755 | 37 | 83| 2a w94 | 56| 5.6
081 | 61 [124 |30 we 108 | 6.0 | 60|1057 | 58 [124 |30 we 116 6.1 | 6.1|1132 | 56 |124 |30 we 124| 6.3| 6.3
045 | 151 4116w a5 | 44| 51| 257 | 14| 41| 16w 50| 44| 51| 268 | 13| 41| 16 W 50| 44| 5.0
490 | 30| 83|21 w73 | 51 51| 515| 28| 83| 21 w73 | 50| 51| 537 | 26| 83| 24w 76| 53| 53
735 | 45 124 | 24 w94 | 56| 56| 7731 42 1124| 27 w94 | 59| 59| 806 | 40 |124| 27 W 94 | 591 59

W/ W, = 023 Wa/Wo = 0.22 Wi/ W, = 0.21
3241 20 | 41|18 WE55 | 46| 46| 346 19| 41| 18W 60 | 47| 47| 368 | 18| 41| 21 W 62 | 49| 4.9
648 | 40| 83| 2awsa | 55| 55| 693| 38| 83| 2aw 94| 56| 56| 736 | 36| 83| 28w 94| 56| 56
972 | 60 |124 |30 we 108 | 60| 6.0|1040| 57 [ 12430 we 116] 6.1| 611104 | 55]124|30 w 116] 6.1| 6.1
206 | 24| 48|21 w62 | 49| 49| 426| 23| 45| 21 w62 | 49| 49| a55| 22| 45| 21 w68 | 49| 49
793 | 49| 89|27 w94 | 59| 59| 852| 47| 90|27 we102| 60| 60| 910| 45| 91|27 we102| 60| 60
1190 | 74 |133 |30 we 124 | 65| 63| 1278 | 71 |135|33 we 130i 6.6| 6.6/ 1365 | 68 |137|33 we 130| 6.6 6.6
470| 29| 49| 21wes | 49| 49| 507 | 28| 49| 21w 73 | 51| 51| 543 | 27| 51| 2a w78 | 53| 53
940 | 58| 98|30 we108| 60| 6.0|1014| 56| 99|30 we108| 60| 6.0|1086 | 54 [101|30 we 116 6.1| 6.
1410 | 88 |147 |33 w141 7.6 | 68| 1521 | 84 |149|33 we141| 69| 6.8|1629| 8115136 we 150| 6.9| 6.9
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GABLE DESIGN DATA

TABLE 6 100 FT. SPAN
h=12H h = 14 ft.
21| P R Ioe | low | Mo | Ho| R
L W‘, 1b5./‘ﬂ’- M" Hu = Seci’ion aore crg » 2 = Secfion lcrc lcrﬂ
- kft.| k| k | f | ke | k| K f. | ft.
(D 500 | s578| 48| 46| 24w 76 | 63| 62| 578 | 41| 46| 24w 76 | 55| 62
. 3 00 | .00 |1000 | 1156| 96| 92 |30 wr124| 9.0| 63|1156] 82| 9230w 124 7.4 | 6.3
=H | _ 1500 | 1734 | 144 [ 138 |36 we 150 [11.7 | 6.9]|1734 [123 | 13836 w150 9.1 6.9
4 L A
500 | 391 32| 46|21 w62 | 5.4 61| 409| 29| 46| 21 w62 | 49| 6.0
25 | 00 [1000 | 783| 65| 92|27 w94 | 78| 59| 819 | 58| 92| 27 W94 | 6.6 59
” 1500 | 1175| 97138 [30 w124 9.0| 6.3|1229 | 87 |138(33 W 130 | 8.3 | 6.6
[T
/—\—:-
B )
Jll L l—'
500 | 304| 25| 46 |18W 55 | 48| 57| 324 | 23| 46| 18w 55 | 46| 55
50 | .00 |1000 | 08| 50| 92 |24 w84 | 66| 55| 649 | 46| 92| 24w 84 | 57| 5.5
1500 | 913| 76|138 [30 w108 8.0| 6.0| 973 | 49 |138|30 w108| 67| 6.0
Critical Ratwo
500 | 304| 25| 46 |18 w55 | 48| 57| 324 | 23| 46| 18w 55| 46| 55
7, 50 | 75 |1000 | 608| 50| 92 | 24w 84 | 66| 55| 649| 46| 92| 24w 84 | 57| 55
(FLFIHGND 1500 | 9131 76 1138 130 w108 | 8.0l 60| 973 691 138] 30 we108] 67] 6.0
p /\ ~ Critical Ratro Wi/W, = 0.85 Wi/W, = 0.78
B o 500 | 318] 26| 46 |18 WE55 | 4.8 | 4.6| 349 | 24| 46| 18 W 60 | 47| 4.7
[ - 50 [1.00 [1000 | 637| 53| 92 |24w 84 | 66| 55| 698| 49| 92| 24w 94 | 58| 5.6
1500 | 955| 79 |138 |30 w108 | 80| 6.0|1047 | 74 |138|30 W 116 7.1 | 6.1
500 | 251 20| 46 |16 w50 | 44| 52| 271 | 19| 46| 16 w50 | 44| 50
75 | .00 |1000 | 503| 41| 92|21 w73 | 57| 51| 543| 38| 92| 24w 76 | 55| 5.3
1500 | 755| 62 138 |24 we94 | 6.8 56| 814 | 581138] 27 w94 | 6.6] 59
Critical Ratio Wi/W, = 025 Wi/ W, =024
W, 500 | 319| 26| 46 |18 WE55 | 4.8 | 4.6| 349 | 24| 46| 18 W 60 | 47| 47
(T 75 | .50 (1000 | 638 53| 92 |24wW 84 | 66| 55| 698 | 49| 92| 24w 94 | 58| 56
W " 1500 | 958 | 79 |138 |30 w108 | 8.0| 6.0|1047 | 74 |138|30 W 116| 7.1 6.1
‘a__\
P ) 500 | 385| 32| 48 |21 w62 | 54| 49| 423| 30| 48| 21 w62 | 49| 49
B - 75 | 75 [1000 | 771| 64| 96 |27 we 94 | 78| 59| 847 | 60| 97|27 w102 6.8 6.0
L 4 1500 | 1157 | 96 144 [30 we 124 | 9.0 | 6.3|1271 | 90 |145(33 w130 8.3 | 6.6
500 | 453| 37| 52 |21 w68 | 54| 49| 499 | 35} 53| 21w 73 | 5.1 5.
75 [1.00 [1000 | 906| 75 |105 |27 we102| 8.2 | 60| 998 | 71 |106|30 we 108 | 67| 6.0
1500 | 1359 | 113 158 {33 we 130 [10.4 | 6.6|1497 | 106 [159 |33 we 141 | 8.8 ] 6.8

Figures in light face indicate load factor of 1.85.

Figures in bold face indicate load factor of 1.40 (governed by wind).




GABLE DESIGN DATA

A36

= 14 8 h — 18 ft. h = 20 ft.

M, | H.| R, . o | Lo | M, | H. | R i Lo | Lo | M. | H.| R . ME
u u S t cre crg u u u erc crg u u L4 S cre crg

A st | e lmbinl k| &£] ™™ |l leleel gl k]l ™™ | &l &
578 | 36 | 46 | 24w 76 | 53| 62| 578| 32| 46| 24w 76 | 53| 62| 578 | 28 | 46| 24 w76 | 53] 62
1156 | 72 | 92 [30wr124 | 65| 631156 | 64 | 92|30 w124 63| 63|1156 | 57 | 92 |30 we 124 6.3 | 6.3
1734 [108 |138 |36 we 150 | 7.8 | 6.9|1734 | 96 |138 |36 we 150 | 7.0 | 6.9]|1734 | 86 [138 |36 we 150 | 6.9 | 6.9
424 | 26| 46|21 w62 | 49| 59| 436 24| 46| 21w s | 49| 58| 446 | 22| 46| 21w s | 49| 58
848 | 53| 92 |27 we102| 6.1 | 60| 872 | 48| 92|27 we102| 6.0 60| 893 | 44 | 92 |27 we 102] 6.0| 6.0
1272 | 79 |138 |33 w130 | 7.2 | 6.6]1309 | 72 |138 |33 w130 6.6 | 6.6]|1340 | 67 |138 |33 we 130] 6.6 6.6
341 21| 46| 18w 60 | 47| 55| 356| 19| 46| 18w 60 | 47| 54| 370 | 18| 46| 21w b2 | 49| 58
683 | 42| 92| 24w o4 | 56| 56| 713| 39| 92| 24w 94 | 5.6 56| 740 | 37| 92| 24 w94 | 56| 56
1025 | 64 1138130 w108 6.0 60]1070 | 59 |138]30we116] 611 6.1]1110 | 55 [138 [30 we 116] 611 61

WaiW. = 0.72 Wi/ W, = 0.66 Wa/W, = 0.61
346 | 21| 46| 18 W 60, | 47 | 47| 370 | 20| 46| 21 W 62 | 49| 49| 393 | 19| 46| 21 W 62 | 49| 49
693 | 43| 92| 24w 94 | 56| 56| 7a1| 41| 92| 24w 94 | 56| 56| 787 | 39| 92| 27 w94 | 59| 59
1040 | 65 |138 30w 116] 63| 6.1|1111 | 61 (138|330 W 116| 6.1 | 611180 | 59 |138 |30 we124| 6.3| 6.3
378 | 23| 46| 21w 62 | 49| 49| 406 | 22| 46| 21w 62 | 49| 49| 435 | 21| 46| 21w 6B | 49| 49
757 | 47| 92| 24w 94 | 56| 56| 813 | 45| 92|27 w94 | 59 | 59| 870 | 43 | 92 |27 w102 | 60| 6.0
1135 | 70 |138 |30 w124 65| 63|1220| 67 |138|30 we 124 63| 6.3|1305 | 65 |138 (33 we 130| 6.6| 6.6
289 | 18| 46| 18w 50 | 46| 52| 304 | 16| 46| 18we 55| 46| 52| 318 | 15| 46| 18 W 55| 46| 5.
578 | 36| 92| 24w 76 | 53| 53| 608 | 33| 92| 24 w84 | 55| 55| 636| 31| 92| 24w 84| 55| 55
867 | 54 1138 127 we 1021 6.1 1 60| 9131 50138130 w=108] 6.0 6.0] 954 | 47 [138|30 we108| 6.0] 6.0

Wi/W. = 0.23 Wi/W. = 023 W,/ W. = 022
377 | 23| 46|21 W 62 | 49| 49| 403 | 22| 46| 21 W62 | 49| 49| 428 | 21| 46| 21 W 62 | 49| 49
754 | 47| 92|24 w94 | 56| 56| 806 | 44 | 92| 27w 94 | 59| 59| 856 | 42 | 92|27 w102| 6.0 6.0
1131 | 70 |138 |30 we 116 | 6.3 | 6.1[1209 | 67 [138 |30 w124 | 6.3 | 6.3|1284 | 64 [138 [33 w130 | 6.6 6.6
459 | 28 | 49 |21 we 68 | 49| 49| 493 | 27| 49| 21w 73 | 51| 51| 526 | 26 | 50| 2a w76 | 53| 53
919 | 57 | 98|30 w108 | 60| 60| 987 | 54| 9930 w108| 6.0| 6.0[1052 | 52 [100 |30 W= 116 6.1 &.1
1378 | 86 |147 |33 w130 | 7.2 | 6.6]1480 | 82 |148|33 we141| 69| 6.8|1578 | 78 [150|36 we 150| 6.9 6.9
542 | 33| 53| 24w 76 | 53| 53| 585| 32| 54| 24w 76| 53| 53] 626| 31| 55| 24w 84| 55| 55
1085 | 67 |107 |30 we 116 6.3 | 6.1|1170 | 65 [109|30 w124 63| 6.3|1252 | 62 [110(33 w=130| 6.6] 6.6
1628 |101 |161 |36 we 150 | 7.8 | 6.9|1755 | 97 |163|36 w=160| 7.3 | 7.0| 1878 | 93 [165|36 we 170| 7.1| 7.1
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GABLE DESIGN DATA

TABLE 7 110 FT. SPAN
¢ | | w ho= 12 ft. i o T,
2, A ¥
L W. |lbs./ft. M. | H.| R, Section lore | dero | Mu | Hu| Ru Section lere | lerg
k.-ft. k. k. ft. | ft. | k-ft. | k. k. ft. | ft.
500 699| 58| 50| 24 W94 | 6.8 6.1 699 | 49| 50| 24 W94 | 58| 6.1
00 | .00 | 1000 | 1398 116[ 101 [33 W 141(11.2] 6.8/1398| 99|101|33 W 141 8.8| 6.8
1500 | 2098 174 | 152 |36 W 182 |12.0| 7.2|2098 | 149 | 15236 W 182 | 9.9| 7.2
500 460| 38| 50| 21 W 68 | 54| 57| 482 | 34| 50| 21 W73 | 5.1| 59
.25 | .00 {1000 921| 76101 |30 W 108| 8.0| 6.0] 965| 68| 101|30wW 108| 6.7| 6.0
1500 | 1381 115|152 |33 W 130(10.4| 6.6] 1447|103 |152| 33 W 141| 8.8| 4.8
500 353| 29| 50| 18W 60 | 4.9 | 55| 377 | 26| 50| 21 W62 | 4.9| 5.8
.50 | .00 |1000 706| 58 (101 | 24W 94 | 68| 56| 755| 53 |101| 24 W94 | 58| 5.6
1500 | 1059| 88152 |30W 116| 85| 6.1|1133| 80 |152|30W 124| 7.4| 6.3
Critical Ratio
500 353| 29| 50| 18W 60 | 49| 55| 377 | 26| 50| 21 W62 | 49| 5.8
S50 | .75 |1000 706| 58101 |24 W 94 | 6.8 56| 755| 53 |101| 24w 94 | 58| 5.6
1500 | 10591 88152 130w 116 85| 6.1|1133 | B0 [152130W 124 | 7.4] 6.3
Critical Ratio Wi/W, = 0.90 Wi/W, = 0.82
500 364| 30| 50| 18W 60 | 4.9| 47| 399 | 28| 50| 21 W62 | 49| 4.9
.50 [1.00 {1000 728| 60(101 |24W 94 | 6.8 5.6| 798| 57 |101| 27 W94 | 6.6| 5.9
1500 | 1093 | 91 |152 |30 W 116 85| 6.1|1197 | 85|152|30W 124 | 74| 6.3
500 289| 24| 50| 18W 50 | 47| 5.2] 313 | 22| 50| 18W 55 | 4.6 | 5.1
75 | .00 |1000 579 48 [101 |24 W76 | 6.3 | 53| 627 | 44 |101| 24 W 84 | 57| 5.5
1500 8691 721152 127 w102 8.2 60| 9411 67 1152130wW 1081| 671 6.0
Critical Ratio Wi/W, = 0.25 /W = 0.24
500 365| 30| 50| 18W 60 | 49| 47| 399 | 28| 50| 21 W 62 | 4.9 | 4.9
T .50 |1000 730| 60 |101 [24W 94 | 68| 56| 799 | 57 |101 | 27 W94 | 6.6 | 5.9
1500 | 1095| 91 (152 [30W 116 | 85| 6.1|1199| 85 |152|30W 124 | 7.4 | 6.3
) 500 440 | 36| 53 |21 W 6B | 54| 49| 484 | 34| 53| 21 W73 | 51| 5.1
75 | .75 |1000 88C| 73 |106 |27 W= 102 | 8.2 | 6.0| 968 | 69 (106 |30 W 108 | 6.7 | 6.0
1500 | 1321 | 110 | 160 |33 W= 130 (10.4 | 6.6|1452 | 103 (159 |33 W 141 | 8.8 6.8
500 516 | 43| 58 |24 W76 | 63| 53| 568 | 40| 57| 24W 76 | 55| 5.3
75 [1.00 [1000 | 1032 | 86 (116 |30W 108 | 80| 6.0|1137 | 81 |115|30W 124 | 7.4 | 6.3
1500 | 1548 | 129 (175 (36 W= 150 (11.7 | 6.9|1706 | 121 | 173 |36 W 150 | 9.1 | 6.9

Figures in light face indicate load factor of 1.85.

Figures in bold face indicate load factor of 1.40 (governed by wind).




GABLE DESIGN DATA

A36

TABLE 7 110 FT. SPAN

T h — 18 ft. h = 20
Mu Hu R“ . ltfc lﬂa Mu H u Ru - l:ﬂ_‘ lﬁr MH H“ Ru 2 lcﬂ: l’”n
el el | Seon Lol e e e [ ] 5 | & 6 || | ]| = | 4|
699 | 43| 50| 24w 94 | 56| 61| 699 | 38| 50| 24w 94 | 56| 61| 699 | 34| 50| 24w 94 | 56| 6.1
1308 | 87 [101 33w 141 7.6 | 6.8|1398| 77 [101 |33 we141| 69| 6.8|1398 | 69 |101 |33 we141| 68| 6.8
2098 | 131 [152 |36 we 182 | 8.4 | 7.2]2098 | 116 [152|36 we 182| 7.5 | 7.2| 2098 | 104 |152 |36 we 182| 7.2| 7.2
500| 31| 50|21 w73 | 51| 58| 516| 28| 50| 24 we 76 | 53| 63| 529 | 26| 50| 24 w76 | 53] 6.2
1001 | 62101 |30 we108| 60| 6.0[1032 | 57 |101|30 we 108 60| 6.0[1058 | 52 [101]|30 wr 116 6.1] 6.1
1502 | 93 [152(33 w141 7.6 | 6.8|1548 | 86 |152|36 we150| 70| 6.9|1588 | 79 |152 |36 we 150| 69| 6.9
08| 24| 50| 21w s2 | 49| 57| 417 23| 50| 21 wee2 | 49| 56| 433 | 21| 50| 21 w8 | 49| 5.5
707 | 49 [101| 27 we 94 | 59| 59| 834 | 46 |101]|24we100| 85| 7.6] 866 | 43 |101 |27 we 102] 60| 6.0
1196 | 74 [152 |30 we 124 6.5 | 6.3[1251 | 69 [152133 we 1301 6.6 | 6.6[1300 | 65 152133 we 130! 6.61 6.6

Wa/W. = 0.70 Wa/W. = 0.65

308 | 24| 50|21 wee2 | 49| 57| 424 23| 50| 21w 62 | 49| 49| 450 | 22| 50| 21 W 68 | 49| 4.9
707 | 49 |101| 27 we 94 | 59| 59| 849| 47 |101 |27 we 102| 60| 60| 901 | 45 [101 |27 we 102] 6.0]| 60
1196 | 74 1152 130 w1241 651 63|1274 | 70 [152 |33 we 130 6.6 | 6.6[1352 | 67 |152 (33 we 130| 6.6 6.6

Wi/ W, = 0.76
432 27| 50| 21w 68 | 49| 49| 464 | 25| 50| 21w 68 | 49| 49| 495 | 24 | 50| 21 w73 | 5.1 5.1
864 | 54 101 |27 w 102| 6.1 | 60| 928 | 51 [101|30 w108 6.0| 60| 991 | 49 101 |30 we 108| 60| 6.0
1297 | 81 |152 |33 w130 7.2 | 6.6]1392 | 77 |152|33 we 130 6.6 | 6.6]1486 | 74 |152 |33 we 141| 68| 6.8
334 | 20| 50 |18 w55 | 46| 50| 353 19| 50| 18wee0 | 47| 50| 370 | 18| 50| 21 w62 | 49| 5.4
669 | 41 [101 |24 wesa | 55| 55 706 | 39 |101| 24 w94 | 56| 56| 740 | 37 [101| 24 we04 | 56| 5.6
1003 | 62 1152 130 we 108 | 6.0 | 60[1059 | 58 [152130 we 1161 6.1 1 61 f1110 | 55 [152130 we 116l 6] 6.1

Wi/W, = 0.24 Wa/W, = 0.23 Wi/ Wo = 0.22
432 | 27 | 50 |21 W 68 | 49| 49| 462 25| 50| 21 W 68 | 4.9] 49| 490 | 24 | 50 | 21 W73 | 5.1] 5.1
864 | 54 |101 |27 w102 6.1 | 60| 924| 51 [101 |30 we 108 6.0| 60| 981 | 49 [101|30 we108| 60| 6.0
1296 | 81 152 |33 we 130 | 7.2 | 6.6[1386 | 77 |152 |33 we 130| 6.6 | 6.6[1471 | 73 [152|33 we141| 6.8| 6.8
524 | 32 | 53| 24w 76 | 53|53| 563 | 31| 54|2aw76 | 53| 53| 600 30| 54| 24w sal| 55| 55
1049 | 65 [107 |30 we 116 | 6.3 | 6.1[1127 | 62 |108 |30 w116 6.1 | 6.1[1201 | 60 [109 |30 we 124 63| 6.3
1574 | 98 |160 |36 we150| 7.8 | 6.9]1690 | 93 [162|36 we 150| 7.0 | 6.9]1802 | 90 |164|36 we160| 7.0| 7.0
618 | 38| 58 |2awsa | 55| 55| 666| 37| 59| 2awsa | 55| 55| 712 35| 60| 2a w94 | 56| 56
1237 | 77 117 |33 we130| 7.2 | 6.6[1332 | 74 |118 |33 w130 | 6.6 | 6.6|1424 | 71 [120(33 we 141 6.8 68
1856 | 116 [175 |36 w160 | 8.1 | 7.0|1999 [ 111 |177 |36 w= 170 | 7.4 | 7.1|2137 |106 |180 |36 we 182] 7.2| 7.2
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TABLE 8 120 FT. SPAN
h =12 ft. h = 14 ft.
% | B | W M.,| H.| R Lo 13 M,| H.| R b |
u u u . cre erg u u u H ere er
L W [laih] ]l ol o] S L leal e | ©] =% | & e
500 | 832| 69| 55|27 w94 | 78| 64| 832 | 59| 55|27 W94 | 6.6 | 6.4
00 | .00 [1000 | 16464138 [111 [36 W 150 [11.7 | 691664 (118 |111 |36 W 150 | 9.1 | 6.9
1500 | 2496 | 208 | 166 (33 WF 220 [12.0 {10.1 |2496 | 178 | 166 |33 WF 220 [14.0 |10.1
500 | 532| 44| 55| 24w 76 | 63| 6.2| 559 | 39| 55| 24 W76 | 55| 6.1
25 | .00 [1000 | 1065| 88 (111 (30 W 116 85| &1[1119| 79 |111 |30 W 116 7.1 | 6.1
1500 | 1598|133 | 166 |36 W 150 [11.7 | 6.9|1679 (119 [166|36 W 150 | 9.1 | 6.9
500 | 404| 33| 55|21 W62 | 54| 56| 433 | 30| 55| 21 W68 | 49| 5.5
50 | .00 [1000 | 808| &7 |111 |27 W94 | 78| 59| 866 | 61 |111|27 W 102| 6.8| 6.0
1500 | 1212|101 | 166 |30 W 124 | 9.0| 6.3/1299| 92 |166|33 w130 8.3| 6.6
Critical Ratio
500 | 404| 33| 55|21 W62 | 54| 56| 433| 30| 55| 21 W48 | 49| 55
50 | .75 |1000 | 808| &7 |111 |27 w94 | 78| 59| 866 | 61 |111|27 w 102| 6.8| 6.0
1500 [ 12121101 1166 130 W 124 | 9.0| 6.3[1299| 92|166[33 w130 8.3| 6.6
Critical Ratio Wi/W, = 0.94 Wi/W, = 087
500 | 411] 34| 55|21 W 62 | 54| 49| 451 32| 55| 21 W68 | 49| 4.9
.50 |1.00 [1000| 823| 68|111 27w 94 | 78| 59| 902| 6411127 w 102| 6.8| 6.0
1500 | 1235|102 | 166 |33 W= 130 [10.4 | 6.6|1353| 96| 166(33 w=130| 8.3| 6.6
500 | 329| 27| 55|18wW 55| 48| 50| 357| 25| 55| 18w 60 | 47| 5.0
75| 00 [1000| 658| 54|111 |24 w84 | 6.6| 55| 714| 51111 24 w94 | 58| 5.6
1500 | 988| 82116630 w 108| 80| 4.0[1071| 76116630 wW 116] 7.1 6.1
Critical Ratio Wi/W, = 025 Wi/W, = 0.25
500 | 412 34| 55|21 W 62 | 54| 49| 452| 32| 55| 21 W68 | 49| 4.9
75| .50 |1000 | 825| 68111 |27 W94 | 78| 59| 904 | 64 |111|27 w 102| 68| 6.0
1500 | 1237 | 103 | 166 (33 W 130[10.4 | 6.6|1356| 96 |166|33 W 130 8.3| 4.9
500 | 496| 41| 58| 21w 73| 57| 51| 546| 39| 58| 24w 76 | 55| 5.3
75| .75 [1000 | 993| 82|117 |30 w108 8.0 6.0/1092| 78 |116[/30 W 116| 7.1| 6.1
1500 | 1489|124 {175 (33 W= 141(11.2| 6.8/1638| 117 | 174| 36 W 150 9.1| 6.9
500 | 581| 48| 64|24 w76 | 63| 53| 640| 45| 63| 24 W 8B4 | 57| 55
75 |1.00 (1000 | 1162| 96|128 |30 W= 124 9.0| 6.3|1281| 91| 126( 33 W 130| 83| 6.6
1500 | 1743 | 145 [ 192 (36 W= 160[12.0| 7.0| 1922 | 137 | 190| 36 W= 170| 9.8 7.1

Figures in light face indicate load factor of 1.85.
Figures in bold face indicate load factor of 1.40 (governed by wind).




GABLE DESIGN DATA

A36

TABLE 8 120 FT. SPAN

ho= Ib5:H. h = 18 ft. h = 20 ft.
M, | H.| R. . loe | Lo | Mo | Ha | Ra , boo | loo | M. | H.| R. . Lo | L
et ol | Sestion L it L ke | k| = L e b || O | gl
832 | 52 | 55|27 w94 |59 | 64| 832 | 46| 55|27 w94 | 59| 6.4| 832 | 41 | 55|27 w94 | 59| 6.4
1664 1104 1111 |36 we 150 | 7.8 | 6.9(1664 | 92 [111 [36 w150 | 7.0 | 6.9|1664 | 83 [111 [36 w150 6.9 6.9
2496 1156 |166 |33 we 220 [16.0 [10.1 |2496 138 |166 |33 we 220 [16.3 [10.1|2496 [124 [166 |33 w=22013.8 [10.1
582 | 36| 55| 24w 76 | 53| 60] 600| 33| 55| 24w 84 | 55| 62| 617 | 30| 55|24 w84 | 55| 6.1
1164 | 72 |111 |30 we 124 | 6.5 | 63|1201 | 66 [111 |30 w124 63| 6.3[1234 | 61 {111 [33 w130 6.6 6.6
1746 1109 |166 |36 we 160 | 8.1 | 7.0|1802 [100 |166 |36 we 160 | 7.3 | 7.0|1851 | 92 166 [36 W 160| 7.0| 7.0
458 | 28| 55|21 w68 | 49| 54| 480 26| 55| 21 w73 | 51| 56| 499 | 24 | 55| 21w 73 | 51| 55
916 | 57 [111 |30 w=108| 60| 60| 960| 53 [111]|30w108| 6.0| 60| 999 | 49 [111 |30 w=108| 60| 6.0
1374 | 85 |166 |33 W 130 | 7.2 | 6.6]1441 | 801166133 wr141] 69| 6.8[1499 | 74 [166 [33 w141 6.8] 6.8

W./W. = 075 Wo/W. = 0.70

458 | 28| 55|21 w68 | 49| 54| 481 26| 55| 21 w73 | 51 51| 510 25| 55| 21 W73 | 5.1| 5.1
916 | 57111 |30 w108| 60| 60| 963 | 53 [111|30 we108| 6.0 | 6.0[1021 | 51 [111 |30 w= 108| 6.0| 6.0
1374 | 851166133 w130 7.2 | 661445 | 80 |166|33 w141 6.9 6.8|1532 | 76 [166 |33 W 141 6.8 6.8

W/ W, = 0.80 ‘
488 | 30| 55|21 w73 | 51| 51| 524| 29| 55| 24w 76 | 53| 53| 558 | 27 | 55| 28w 76| 53| 5.3
976 | 61111 |30 we108| 60| 6.0{1048 | 58 [111 |30 W 116| 6.1 | 6.1|1117 | 55 [111 |30 we 116] 6.1 6.1
1465 | 91 166 33w 141| 7.6 | 681572 | 87 |166|36 we150| 7.0| 6.9|1676 | 83 |166 |36 we 150| 6.9| 6.9
ag1 | 23| 55| 21 wee2 | 49| 53| 404| 22| 55| 21w e2 | 49| 52| 423 | 21| 55| 21 w62 | 49| 5.
763 | 47111 | 27 w94 | 59| 59| 808| 44|111| 27 w94 | 59| 59| 847 | 42 [111|27 w102 6.0| 6.0
11451 71 1166 130 we 124 651 6.3|12121 67 1166130 we 124] 6.3 6.3[1271 | 63 (166133 w1301 6.6] 6.6

Wo/W, = 0.24 Wo/W, = 0.24 Wa/W, = 023
488 | 30| 55| 21 W73 | 5.1 5.1| 523 29| 55| 24 W76 | 53| 53| 555| 27 | 55| 24 w76 | 53| 5.3
977 | 61]111|30 w108 | 6.0| 6.0|1046| 58 [111 |30 W 116] 6.1 ] 61[1111 | 55111 (30 we 116] 6.1| 6.1
1466 | 911166 |33 w141 7.6 | 6.8| 1569 | 87 |166|36 we 150 7.0| 6.9|1667 | 83 [166 |36 we 150| 6.9| 6.9
592 | 37| 58| 24w 76| 53| 53| 636| 35| 58| 2awe8a| 55| 55| 678 | 33| 59| 24w 94| 56| 5.6
1185 | 74111630 we 124! 65| 63| 1272| 70| 11733 we 130 6.6| 6.6|1356 | 67 |118|33 we 130| 6.6| 6.6
1777 | 111 117436 we 160! 8.1| 7.0 1909 | 106 | 175| 36 we 170| 7.4| 7.1| 2034 | 101 | 177 |36 w=182| 7.2| 7.2
697 | 43| 63| 2a w94 | 56| 56| 750| 41| 64| 2a w94 | 56| 56| 802 | 40 | 64|27 W94 | 59| 5.9
1394 | 87 |126|33 w130 7.2 | 6.6]1501 | 83 [128 (33 w141 69| 6.8|1604 | 80 |129 |36 w150 6.9| 6.9
2091 | 130 | 190 |36 we 182 8.4 | 7.2| 2252 | 125 | 192|36 w= 194| 7.7 | 7.2| 2406 | 120 | 194 |33 w= 220(13.8[10.1
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TABLE 9 130 FT. SPAN
b= 12 f. ho= 14 ft,
2f Wi W..
L |w, Ibs./ft. M.  Hu| B Section lere | b | M} Hu | Ru Section lere | lerg
k.-ft. k. k. fr. | ft. | k-ft. | k. k. ft. | ft.
500 976 | B81 | 40 |130W 108 | 80| 62| 976 | 69 | 60|30 W 108 | 6.7 | 6.2
00 | .00 (1000 | 1953|162 (120 |36 W 170 (12.0 | 7.1|1953 (139 (120 (36 W 170 9.8 | 7.1
1500 | 2930 | 244 | 180 (36 WF 245 [10.5 [10.5]2930 | 209 | 180 |36 WF 245 (14.0 |10.5
500 608 | 50| 60 |24W 84 | 6.6 6.1 640 | 45| 60| 24 W84 | 57| 6.0
25 .00 |1000 [ 1216101 (120 |30 W 124 | 9.0 | 6.3|1281 Q1 (12033 W 130 | 8.3 6.6
1500 | 1825( 152 (180 [36 W 160 (120 7.0|1921 |137 |180 |36 W 170 | 9.8 | 7.1
500 A56| 38| 60|21 W 6B | 54| 54| 490 35| 60| 21 W73 | 5.1 5.5
.50 | .00 [1000 Q13| 761120 |30W 108 8.0| 60| 981 | 70(120|30W 108 6.7| 6.0
1500 | 13691141180 |33 W 130|10.4| 6.6|1471 105|180 33 W 141 | 8.8| 6.8
500 A56| 38| 60|21 W 68 | 54| 54| 490 35| 60| 21 W73 | 51| 5.5
.50 75 1000 Q13| 76120 |30 W 108| 8.0 6.0| 981 701120| 30w 108 | 6.7| 6.0
1500 | 1369 1141180 133 W= 130[10.4 | 6.6]1471|1105]180[33 W 141 8.8| 6.8
Critical Ratio Wi/ W, = 097 Wi/ W, = 090
500 460| 38| 60|21 W68 | 54| 49| 505| 36| 60| 21 W73 | 5.1 5.
.50 |1.00 | 1000 921| 76(120 (30w 108| 8.0| 6.0|/1010| 72|120| 30 W 108| 6.7| 6.0
1500 | 1382| 115|180 |33 W 130|10.4| 4.6| 1515|108 | 180| 33 W 141 | 8.8 6.8
500 370 30| 60| 21 W62 | 5.4| 54| 402| 28| 60| 21 w62 | 49| 5.2
75| .00 | 1000 740| 61120 24 W94 | 6.8| 56| 804| 57|120| 27 W94 | 6.6| 5.9
1500 | 11100 92118030 W 116| 8.51 6.1]1206| 861180130 W 124| 7.4] 6.3
Critical Ratio Wi/W. = 0.26 Wi/W, = 0.25
500 461 38| 60| 21 W 68| 54| 49| 506] 36| 60| 21 W73 | 5.1 5.1
75| .50 | 1000 922| 76| 120 |30 W 108| 8.0| 46.0/1012| 72| 120| 30 W 108 4.7 6.0
1500 | 1383| 115|180 |33 W 130(10.4| 6.6] 1518 | 108 | 180( 33 W 141| 8.8| 4.8
500 554| 46| 63| 24w 76 | 63| 53| 610| 43| 63| 24W 84 | 57| 5.5
J5 ) 75 (1000 1108] 92| 127 |30 W 116| 8.5 6.1/ 1220 87| 126 30 W 124| 7.4| 6.3
1500 | 1663| 138| 190 |36 W 150|11.7| 6.9] 1830| 130| 189| 36 W 160| 9.5| 7.0
500 648| 54| 69| 24 wB4 | 6.6| 55| 715| 51| 69| 24w 94 | 58| 5.6
75 11.00 | 1000 | 1296| 108 | 139 |33 W 130|10.4| 6.6/ 1430| 102 | 138| 33 W 141| 8.8| 6.8
1500 | 1944 162| 209 |36 W= 170|12.0| 7.1|2145| 153 | 207| 36 w 182| 99| 7.2

Figures in light face indicate load factor of 1.85.

Figures in bold face indicate load factor of 1.40 (governed by wind).




GABLE DESIGN DATA

A36

b= 16 h = 18 ft. h = 20 ft.

M. | H.| R. . oo | boe | M, | H. | R _ loo | L, | M. | H,| R loe | 1
S t cre crg u u u cre crg u u u o cre crﬂ

kft | k| ectiom | ol I | ke | el 5o Ll ot | k | & | 5™ | gl &
076 | 61 | 60 |30 wr 108 | 6.0 | 62| 976 | 54 | 60 |30 w108 | 6.0 | 62| 976 | 48 | 60 |30 w108 | 6.0 | 6.2
1953 122 [120 [36 we 170 | 8.3 | 7.1 1953 |108 [120 [36 we 170 | 7.4 | 7.1 [1953 | 97 |120 |36 we170| 7.1 | 7.
2030 1183 |180 |36 W 245 [16.0 [10.5 (2930 [162 [180 |36 we 245 [18.0 |10.5 |2930 [146 [180 |36 we 245 |15.2 [10.5
667 | 41| 6024w 84 | 55|59] 690 | 38| 60| 24w 94 | 56| 60| 709 | 35| 60 |24 w94 | 56| 6.0
1334 | 83 |120 [33 w130 | 7.2 | 6.6 1380 | 76 [120 |33 we 130 | 6.6 | 6.6|1419 | 70 [120 [33 w141 | 6.8 6.8
2002 1125 [180 |36 we 182 | 8.4 | 7.2|2070 |115 |180 |36 we 182 | 7.5 | 7.2|2129 |106 |180 [36 wr182| 7.2 | 7.2
520 | 32| 60| 24w 76 | 53| 59| 546 | 30| 60| 24 w76 | 53| 58| 569 | 28 | 60| 24 W76 | 53| 57
1040 | 65 1120 [30we 116 63| 6.1]1092 | 6012030 we116| 6.1 | 6.1|1138 | 56 [120 |30 w124 6.3| 6.3
1560 | 97 |180 |30 w150 | 7.8 | 6.9]1638 | 91 |180 |36 we150| 7.0 | 6.9|1707 | 85 |180 |36 w150 6.9| 6.9
520| 32| 60| 24w 76 | 53| 59| 546| 30| 60| 24w 76 | 53| 58| 573 | 28| 60| 24w 76 | 53| 53
1040 | 651120 (30 we 1161 63| 6.1]1092 | 60 |120]30we116] 6.1 | 6.1|1146 | 57 [120 |30 we 124 6.3 6.3
1560 | 97 1180 130w 150| 7.8 | 6.9]1638 | 91 |180]36 we150| 70| 6.9]1720 | 86 |180 |36 we 150| 69| 6.9

W./W. = 084 Wa/W. = 078 Wi/ W, = 0.73
546 | 34| 60| 24 W76 | 53| 53| 586 32| 60| 24 w76 | 53| 53| 624 | 31| 60| 24 W84 | 55| 55
1003 | 68 |120 |30 we 116| 63| 611172 | 65 [120|30 we 124 | 6.3 | 6.3|1249 | 62 [120 |33 w= 130| 6.6 6.6
1640 | 102 | 180 |36 we 150 | 7.8 | 6.9|1759 | 97 |180|36 we160| 7.3 | 7.0|1873 | 93 |180 |36 we 170| 7.1| 7.1
430 | 26| 60| 21 wee2 | 49| 51| 456| 25| 60| 21 w68 | 49| 50| 479 | 23| 60| 21 w73 | 51| 5.2
861 | 5312027 we102| 6.1 60| 913| 50|120|30 we108| 60| 6.0 959 | 47 [120|30 we 108| 6.0| 6.0
1292 | 801180133 w1301 7.21 6.6|13691 761180133 w130] 6.6| 6.6[1439 | 71 [180[33 we 141] 6.8| 6.8

Wi/W, = 0.25 Wi/ W, =024 Wi W, = 023
547 | 34| 60| 24w 76 | 53| 53| 586 32| 60| 24w 76| 53| 53| 623 | 31| 60| 24w 84| 55| 55
1095 | 6812030 we 116| 63| 61| 1173 | 65|120| 30 we 124 6.3| 6.3| 1246 | 62 [120|33 we 130| 6.6] 6.6
1643 | 102 | 180136 we 150| 7.8| 6.9/ 1759 | 97 |180|36 we160| 7.3| 7.0/ 1869 | 93 [180|36 w= 160 7.0| 7.0
662| 41| 62| 2aw8a | 55| 55| 711| 39| 63| 2aw 94| 56| 56| 758| 37| 63| 2aw 94| 56| 56
1324 | 82 |125|33 w 130| 7.2| 6.6| 1423 | 79|126|33 we141| 69| 68| 1516 | 75 |127 |33 w141 6.8| 6.8
1987 | 124 | 187 |36 we 170 83| 7.1]2134 | 118 | 189| 36 we 182 7.5| 7.2| 2275 [ 113 [190| 36 w= 194| 7.2| 7.2
778 | 48| 68| 27 w94 | 59| 59| 837| 46| 68|27 we102| 60| 60| 895| 44| 69|27 w102| 60| 60
1556 | 9713636 w150 7.8 | 691675 | 93 |137|36 w= 150| 70| 691790 | 89 [139 |36 w=160| 7.0| 7.0
2334 | 145 | 205 | 33 we 220 |16.0 [10.1] 2513 | 139 | 206 | 36 W= 230{17.8 | 10.4| 2685 | 134 | 208 | 36 W= 230|14.8 10.4
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GABLE DESIGN DATA

L

TABLE 10 140 FT. SPAN
h =12 & h = 14 ft.
of | Wi | W,
L |w, Ibs./ft. M. | He| R. Section lere | Jers | Mu | Hu| Ru Section Lere | lerg
k-ft. | k. k. ft. | ft. | k-ft. | k. k. ft. | ft.
500 | 1132 94| 64 [30W 124 | 9.0 | 6.4(1132 | 80 | 64 |30W 124 (7.4 | 6.4
.00 | .00 [1000 | 2265|188 |129 [36 W 194 [12.0 | 7.2 |2265 |161 |129 |36 W 194 [10.1 | 7.2
1500 | 3398|283 |194 [36 W= 280 [10.7 [10.7 |3398 |242 |194 |36 W 280 (14.0 [10.7
500 687 | 57 | 64 |24 W94 | 6.8 | 60| 725 | 51 64 | 24 W94 | 58| 5.9
.25 | .00 [1000 | 1374|114 |129 (33 W= 130 [10.4 | 6.6 |1450 |103 |129 |33 W~ 141 | 8.8 | 4.8
1500 | 2062|171 | 194 |36 WF 182 |12.0 | 7.2 2175 (155 (194 [36 W= 194 |10.1 | 7.2
500 510 42| 64 |21 W73 | 5.7 | 54| 549 | 39| 64| 24 W76 | 5.5| 5.8
.50 | .00 |1000 | 1021 85(129 [30 W 108 | 8.0 | 601099 | 78 [129 |30 W 116 | 7.1 | 6.1
1500 | 15321127 1194 133 W 141 111.2 ] 6.8|1649 |117 1194136 W 150 1] 9.1 1 6.9
('ritical Ratio Wi/W, = 1.00 Wi/W, = 094
500 511| 42| 64 |21 W73 | 57| 5.1| 560 | 40| 64|24wW 76 |55 | 5.3
.50 [1.00 [1000 | 1022 | 85 (129 |30W 108 | 8.0 | 6.0|1120 | 80 |129 |30 W 116 | 7.1 | 6.1
1500 | 1533|127 | 194 |33 W 141 (|11.2 | 6.8|1681 |120 (194 |36 W 150 | 9.1 | 6.9
500 411 34| 64|21 W 62 | 54| 52| 448 32| 64| 21 W68 | 4.9 5.0
75 | .00 | 1000 823| 68129 |27 W94 | 7.8 | 59| 896 | 64 |129|27 W 102 | 6.8| 6.0
1500 | 123411021194 133 W 1301104 | 6.6|1345| 961194133 W 1301 8.3 1 6.6
Critrcal Ratzo Wi/W, = 0.26 Wi/W, = 0.25
500 511 42| 64| 21W 73 | 57| 5.1| 561 | 40| 64| 24 w76 | 55| 53
75| .50 (1000 | 1022| 85|129 |30 W 108| 8.0| 6.0|1123 | 80 |129|30W 116| 7.1 | 6.1
1500 | 1533|127 (194 |33 W 141 (11.2| 6.8|1684|120(194|36 W 150| 9.1 | 6.9
500 613 51| 68| 24w 84 | 66| 55| 675| 48| 68| 24 W 94 | 58| 5.6
J5 | .75 (1000 | 1226 | 102 | 137 |33 W 130|10.4 | 6.6|1351 | 96| 13633 W 130| 8.3 6.6
1500 | 1840 | 153 [ 206 (36 W= 160 (12.0 | 7.0|2027 | 144 |204 |36 W 182 9.9 | 7.2
500 716| 59| 7524w 94 | 68| 5.6] 791 56| 74| 27 W94 | 66| 5.9
75 (1.00 | 1000 | 1433 119 (150 |33 W 141|11.2| 6.8|1582 | 113 |(149|36 W 150| 9.1 | 6.9
1500 | 2149 | 179 [ 226 |36 W= 182 |12.0 | 7.2|2373 | 169 | 224 | 33 W 220(14.0 [10.1

Figures in light face indicate load factor of 1.85.
Figures in bold face indicate load factor of 1.40 (governed by wind).




GABLE DESIGN DATA

A36

ho= 16 ft. h = 18 ft. h = 20 ft.

M. | H.| R. . boo | 0 | M, | H. | R . boo | Lo | M. | H.| R . L |
Sect ere crg u u u cre crg u u u ere crg

ket | k| ke action | el e | ] =™ lalalewel vl el ™ | als
1132 | 70 | 64 Bow 124 |65 | 641132 | 62 | 64 [30w 124 | 63 | 641132 | 56 | 64 30w 124 63| 6.4
2265 141 [129 136 w194 | 8.6 | 7.2 [2265 |125 |129 |36 we 194 | 7.7 | 7.2 2265 [113 [129 [36 we 194 | 7.2 | 7.2
3398 212 |194 |36 we 280 16.0 10.7 |3398 |188 |194 {36 we 280 [18.0 [10.7 |3398 169 [194 |36 we 280 [16.0 [10.7
756 | 47 | 64 |24 we 94 |56 | 58| 784 | 43 | 64|27 w94 | 59| 64| 807 | 40 | 64 |27 w94 | 59| 6.3
1513 | 94 [129 |33 we 141 | 7.6 | 6.8 |1568 | 87 [129 [36 we 150 [ 7.0 | 6.9 1614 | 80 [129 [36 we 150 | 6.9 | 6.9
2270 |141 |194 [36 we 194 | 8.6 | 7.2 12352 [130 194 |33 we 220 [16.3 [10.1 |2422 [121 |194 |33 we 220 [13.8 [10.1
584 | 36| 64|24 w76 | 53] 57| 614 34| 64| 24w 84 | 55| 58| 641 | 32| 64| 24w 84 | 55| 57
1168 | 73 |129 |30 w124 | 6.5 | 631228 | 68 [129 (33 w130 6.6 | 6.6]1282 | 64 129 (33 W 130] 6.6| 6.6
1752 1109 1194 136 we 160 | 8.1 1 7.0]1843 1102 | 194136 we 1601 7.3 | 701924 | 96 [194 136 we170] 7.1 1 7.1

Wi/W, = 087 Wa/W, = 0.82 Wi/W. = 0.7
606 | 37 | 64|24 W 84 | 55| 55| 650 | 36| 64| 24 W 84 | 55| 55| 692 | 34 | 64|24 W 94 | 56| 5.6
1213 | 75 |129 |30 we 124 | 6.5 | 6.3|1301 | 72 |129 |33 we 130 6.6 | 6.6]|1385 | 69 [129 |33 w= 130 6.6| 6.6
1820 | 113 |194 |36 we 160 | 8.1 | 7.0|1951 | 108 |194 |36 we 170 | 7.4 | 7.1|2078 (103 |194 |36 we 182| 7.2| 7.2
4811 30| 64| 21w 73 | 51| 52| 510| 28| 64| 21 w73 | 50| 51| 537 | 26| 64| 24w 76| 53| 54
962 | 60 129 |30 we 108 | 60| 6.0|1021 | 56 [129]30 we108| 6.0| 6.0|1074 | 53 [129 |30 W= 116] 6.1] 6.1
1443 | 00 1194133 w1411 7.6 1 6.8|1532| 851194133 w1411 691 6.8]1612 | 80 1194136 we 1501 691 6.9

Wa/W, = 025 Wi/ W, = 0.24 W, W, = 0.24
608 | 38| 64124 W 84 | 55| 55| 651 36| 64| 24w 84 | 55| 55| 692 | 34| 64| 24 W 94 | 56| 5.6
1216 | 76 1129 |30 we 124 | 6.5 | 631303 | 72 |129|33 we130| 6.6| 6.6|1385 | 69 |129 33 we 130| 6.6| 6.6
1824 | 114 | 194 [36 we 160 | 8.1 | 7.0| 1954 | 108 | 194 |36 we 170| 7.4 | 7.1|2077 | 103 | 194 |36 we 182| 7.2| 7.2
734 | 45| 67| 2a w94 | 56| 56| 788 | 43| 67| 27 w94 | 59| 59| 840 | a2 | 68 |27 w 102| 6.0 6.0
1468 | 91 (135 |33 we141| 7.6 | 6.8|1577 | 87 |135 |36 we150| 7.0 | 6.9[1681 | 84 |136 |36 w150 6.9| 6.9
2202 | 137 |203 |36 we 194 | 8.6 | 7.2|2366 | 131 [202 |33 we 220 [16.3 [10.1|2522 (126 |204 [36 W= 230 |14.8 | 10.4
861 | 53| 74|27 w102| 61| 60| 927 | 51| 73|30 w108| 60| 6.0| 990 | 49 | 74 |30 w= 108| 6.0| 6.0
1722 | 107 | 148 |36 we 150 | 7.8 | 6.9]|1854 | 103 [ 147 [36 we 160| 7.3 | 7.0|1981 | 99 |148 [36 w=170| 7.1| 7.1
2583 [ 161 [222 |36 we 230 [16.0 [10.4]| 2782 | 154 | 221 | 36 we 230[17.8 [10.4| 2972 | 148 |223 |36 W= 245[15.2| 105
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GABLE DESIGN DATA
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. =12 # h = 14 ft.
2 W W..
L W, |lbs./ft. M. | Hy| E. Section lore | bero | Mu | Hu | Ru Section bere | Lero
k.-ft. k. k. ft ft. | k-ft. | k. k. ft. | #.
00 00 500 | 1300|108 | 69 (33 W 130|104 | 47|1300| 92| 69|33 W 130| 83| 6.7
’ ’ 1000 | 2601 | 216|138 |36 W 230(12.0(10.4|2401 (18513836 W 230|14.0(10.4
500 769 64| 69|27 W94 | 7.8| 6.4 813 | 58| 69| 27 W94 | 6.6| 6.3
25 .00 | 1000 | 1538 | 128|138 |33 W 141 (11.2| 6.8]11626|116 (13836 W 150| 9.1| 6.9
1500 | 2307 | 192 | 208 |33 W 220(12.0|10.1|2439 | 174 | 208 | 33 W= 220 |14.0(10.1
500 566 A7 | 69| 24 W76 | 6.3 57) 611 | 43| 69| 24w 84 | 57| 5.8
50 | .00 |1000 | 1132 94 (138 |30W 124| 9.0| 6.3|1222| 87 |138|33 W 130( 83| 4.6
1500 | 1699 141 [ 208 |36 W= 150 (11.7| 6.911833 11301208136 W 1601 9.51 7.0
Critical Ratio Wi/W, = 097 1
500 566 47| 69| 24W 76 | 63| 57| 617 | 44| 69| 24w 84 | 57| 55
.50 [1.00 |1000 | 1132 94138 (30w 124| 9.0 6.3|1234| 88| 138|33 W 130| B.3| 4.6
1500 | 1699 | 141 | 208 [36 W 150|11.7 | 6.9| 1852|132 |208| 36 W 160 9.5 7.0T
500 AS54| 37| 69|21 W 68 | 54| 5.0| 495| 35| 69| 21 W73 | 51| 5.1
75 | .00 (1000 Q08| 751|138 (27 W 102| 8.2| 60| 991 | 70[138|30wW 108 67| 6.0
1500 | 13621113208 |33 W 130110.4| 6.6]11486| 106208133 W 141 | 8.8] 6.8
Cratrcal Ratio Wi/ W, = 0.26 Wi/ W, = 0.26
500 562| 46| 69| 24w 76 | 63| 53| 618 | 44| 69| 24w 84 | 57| 5.5
& <] .50 (1000 | 1124 93138 (30 W 116| 8.5 6.1|1236( 88 |138|33 W 130 8.3 | 6.6
1500 | 1686 140 | 208 |36 W 150 |11.7 | 6.2|1854 (132 (208 |36 W 160 | 9.5| 7.0
500 673| 56| 73 |24W94 | 68| 5.6| 743 | 53| 73| 24 W94 | 58| 5.6
75 | 75 (1000 | 1347 | 112 | 147 |33 W 130 |10.4 | 6.6|1486 (106 | 146|33 W 141 | 8.8 | 4.8
1500 | 2021 | 168 | 221 (36 W 182 (12.0| 7.2|12229 [ 159 (220|36 W 194 |10.1 | 7.2
500 786| 65| B1|27wW94 | 78| 59| 869 | 62| 80|27 W 102 | 6.8| 6.0
75 |1.00 [1000 | 1573|131 (162 |36 W 150 (11.7 | 6.9|1738 | 124 | 160|36 W 150 | 9.1 | 4.9
1500 | 2359 | 196 | 243 {33 W 220 (12.0 |10.1|2607 | 186 | 241 |36 w= 230 |14.0(10.4

Figures in light face indicate load factor of 1.85.

Figures in bold face indicate load factor of 1.40 (governed by wind).



GABLE DESIGN DATA

A36

h o= 16 ft. h = 18 ft. h = 20 ft.

M. | H.| R. . loe | Lo | 31, | H. | B . Lo | 1o | M. | B R loe | 1
S ' cre crg u u u ’ cre C‘ro u “ u S ?' cre crg

et kel | 52 | el e Lt |k | k| % g |8 [kt & | | 2" | & |
1300 | 811 69 (33w 130! 72| 6711300 | 72| 69|33 we130| 6.6 | 671300 | 65 | 69 |33 we130] 6.6 67
2601 | 162 [138 36 we 230 |16.0 [10.4|2601 | 144 |138 |36 we 230 [17.8 [10.4|2601 |130 [138 |36 we 230 [14.8 [10.4
850 | 53| 69|27 we102| 6.1 | 64| 881 | 48| 69|27 we102] 60| 63| 909 | 45| 69|27 we102| 60| 6.3
1700 | 106 | 138 |36 we 150 | 7.8 | 691763 | 97 [138 |36 we160| 7.3 | 7.0|1818 | 90 |138 |36 we 160| 7.0| 7.0
2550 | 159 | 208 | 36 we 230 [16.0 [10.4] 2645 | 146 | 208 | 36 we 230 [17.8 [10.4]| 2728 |136 |208 |36 we 230 [14.8[10.4
650 | 40| 69| 24 w84 | 55| 57| e85| 38| 69| 24 w04 | 56| 57| 716| 35| 69| 24 w94 | 56| 5.6
1300 | 81138 |33 w130 72| 6.6l1370 | 76| 13833 we 130| 6.6 | 6.6]1432 | 71 [138(33 we141| 68| 6.8
1950 | 121 1208 |36 we 170 | 8.3 | 7.1] 2055 | 114 ) 208 | 36 we 182 7.5| 7.2| 2148 [107 | 208 |36 we 182] 7.2 7.2

Wo/W. = 091 Wa/W. = 0.85 Wi/W, = 0.80
6681 41| 69| 24 W84 | 55| 55| 716 | 39| 69| 24w 94 | 56| 5.6| 763 | 38 | 69| 27 W94 | 59| 5.9
1337 | 83|138 (33w 130] 72| 6.6|1433 | 79 |138 |33 we 141 6.9 | 6.8|1526 | 76 [138 |33 w141 68| 68
2005 | 125 | 208 [36 we 182 | 8.4 | 7.2] 2150 [ 119 | 208 | 36 we 182 7.5 | 7.2|2289 114 |208 |36 we 194 7.2| 7.2
532 | 33| 69| 24w 76 | 53| 54| 566 31| 69| 24w 76 | 53| 53| 596 | 29 | 69| 24 w76 | 53| 5.3
1065 | 66 1138 |30 we 116 | 63| 6111132 ] 62 |138|30 w124 63| 6.3|1193 | 59 [138|30 we 124 63| 63
1598 | 99 1208 136 w1501 7.8 | 6.9]1699 | 94 [208]36 w1501 7.01 6.9]1790 | 89 |208]36 we 160] 7.0/ 7.0

Wa/W, = 025 Wi/W, = 0.25 Wa/W, = 0.24
670 | 41| 69| 24w 84 | 55| 55| 718| 39| 69| 24w 94 | 56| 56| 764 | 38| 69| 27 W 94| 59| 5.9
1340 | 83 [138 |33 we 130| 7.2 | 6.6]1437 | 79 [138|33 w141 69| 6.8|1528 | 76 |138|33 we 141| 6.8 6.8
2010 | 125 | 208 [36 we 182 | 8.4 | 7.2]2155 [ 119 | 208 |36 we 194 | 7.7 | 7.2|2292 | 114 |208 |36 W= 194 7.2| 7.2
807 | 50| 72| 27 w94 | 59| 59| ses| 48| 72|27 w102| 60| 60| 925 | 46 | 72|30 we 108| 60| 6.0
1615 | 100 |145 |36 we 150 | 7.8 | 6.9]1736 | 96 [144 |36 we 150| 7.0| 6.9]|1851 | 92 [145 |36 w= 160| 7.0| 7.0
2422 | 151 |218 |33 we 220 |16.0 [10.1|2604 | 144 | 217 | 36 we 230 [17.8 [10.4| 2777 |138 [217 |36 W= 230|14.8 | 10.4
946 | 59| 79 |30 we108| 60| 60]1019| 56| 79|30 w=108| 6.0| 6.0|1089 | 54| 79|30 we 116] 6.1| 6.1
1892 |118 [ 159 |36 we 170 | 8.3 | 7.1 2038 | 113 | 158 |36 we 182| 7.5| 7.2| 2178 | 108 | 158 | 36 we 194| 7.2| 7.2
2838 |177 | 239 |36 we 245 [16.0 [10.5] 3058 | 169 | 237 | 36 we 260 |18.0 [10.6| 3267 | 163 |237 |36 wr 280[16.0[ 107

356







PART 2
STEEL ARCHES



STEEL ARCHES NOMENCLATURE

L — Span length, ft
h = Rise of arch, ft
W, = Vertical load exclusive of wind, lbs per lin ft of horizontal projection
W, = Wind load, lbs per lin ft of vertical projection
I, — Moment of inertia of cross-section of arch rib about neutral axis normal to the plane
of the arch, in.*
I, = Moment of inertia of cross-section of arch rib about axis in the plane of the arch, in.*
L, = Maximum unsupported length of compression flange of the arch rib, in ft, for which
full stress in bending is permitted
M = Maximum moment due to critical combination of dead load, live load and wind if
any, kip-ft (4 indicates compression in top flange.)
Mp = Moment due to dead load, kip-ft
M, = Moment due to live load, kip-ft
My = Moment due to wind load, kip-ft

N = Axial force concurrent with maximum moment, at a point of maximum moment,
kips (4 indicates tension)

R = Maximum vertical reaction, kips (4 indicates upward). When wind load is critical,
tabulated minus R-values indicate net uplift.

H — Maximum horizontal reaction, kips (- indicates inward). When wind load is
critical, tabulated minus H-values indicate net outward reaction.

Note: When wind load is critical, M, N, R, and H values given in Tables 12 and 13 have
been multiplied by 1/1.83 in accordance with Sect. 1.5.6 of the AISC Specifica-
tion. Hence, normal allowable stresses should be employed.
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STEEL ARCHES

INTRODUCTION

The arch has been recognized as an efficient
structural system for spanning long distances for
two thousand years. Since the development of
steel for construction approximately seventy-five
years ago, however, arches have been used pri-
marily on very long spans wherein dead weight
of the structure constituted a considerable portion
of the load to be supported, and where the econo-
mies to be realized from this structural system
were adequate to justify the more involved analy-
gis. Present day trends in architecture toward a
greater freedom of form have increased the pop-
ularity of the arch for much shorter spans. Dis-
tances which could efficiently be spanned by steel
girders and trusses in simple bending, or by inde-
terminate rigid frames, frequently employ the
arch form to achieve an aesthetic effect. Since
structural steel is equally effective in resisting
compressive stresses as it is in resisting tensile
and bending stresses, it is an ideal material for
arch co_nstruction. Minimum weight of material
is always realized and simple, clean structural de-
tails may readily be achieved.

Three-hinged arches are determinate structures
and may be designed by a straightforward appli-
cation of simple statics. Two-hinged arches and
arches without hinges are indeterminate, fre-
quently offering possibilities for greater economy
in the use of material, but requiring more involved
methods of analysis for their design. A number of
papers have been published which greatly simplify
the labor of designing arch structures through
the presentation of influence curves for moments
and reactions.*

* “Direct Design of Two-Hinged Arches of Constant
Segtion,” James Michalos—CIVIL ENGINEERING, Jan,,
1966

“Direct Design of Hingeless Arches of Constant Sec-
tié)sné” James Michalos—CIVIL ENGINEERING, July,
5 !

“Infiluence-Line Graphs for Maximum Moments in Two-
Hinged Arches,” Higgins and Davidson—CIVIL ENGI-
NEERING, June, 1957

“Steel Arch Analyzed and Designed by Semigraphical
Methods,” Milo S. Ketchum—CIVIL ENGINEERING,
Aug. 1952 (AISC Publication No. TR 204)
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Such curves are applicable to arches in general,
but to further simplify the design effort required
in proportioning a steel circular two-hinged arch,
in the range of spans and roof rises applicable to
a majority of buildings, the material in this section
has been prepared.** Complete designs, including
the most efficient material sizes, have been pre-
pared for spans ranging from 80 feet to 180 feet.
These spans have rise-to-span ratios of 1:3 and
1:4, and a live-load-to-total-load ratio of 0.6. All
sections shown are based on A36 steel. The results
are presented in Tables 12 and 13.

SCOPE

Only arches which are two-hinged and circular
are encompassed by this booklet.

An infinite number of combinations of spans,
rise-to-span ratios, and combinations of loads are
possible. Accordingly, careful consideration was
given to the range of spans and rise-to-span ratios
which would encompass most building require-
ments. As rise-to-span ratio decreases, the clear
usable floor area decreases. The height of end
walls, the roof area, the maximum moment and
the enclosed volume also decrease, and correspond-
ing thrusts of the supporting arch increase.

For any given required clear width of floor,
having a specified minimum headroom, the dis-
tance L, measured at the springline, must be in-
creased as the rise-to-span ratio is decreased.
Taking the foregoing relationship into considera-
tion, maximum overall economy is generally re-
alized when the rise of the arch is approximately
one-fourth to one-third of span L. In order to
reduce the required span and rise without reduc-
ing usable floor area, arch reactions could be pro-
vided at the top of buttresses; however, the cost
of adequate buttresses and foundations for such
arches with low rise-to-span ratios would more
than offset the savings in roof area, end wall

** «Tywo Hinged Arches—Digital Computer Analysis
and Design in Accordance with ASCE Report on Wind
gorces,”gHaoper and Wang—CIVIL ENGINEERING,

ec., 196



height and enclosed volume.

In consideration of the above factors a range of
spans from 80 feet to 180 feet, in increments of
10 feet, with rise-to-span ratios of 1:4 and 1:3,
has been selected. Vertical loads of 1,000 and
1,500 pounds per foot constitute a third variable.
The ratio of horizontal load to vertical load was
also studied. However, it was found that except in
the case of very high horizontal loading, vertical
load alone will govern the design. Also, since the
change in required section for the case of high
horizontal load as compared with the case of no
horizontal load is minor, it is not necessary to
tabulate solutions for a complete range of W,/W,
values.

For a designer who is faced with a problem not
covered directly by the tabulated variables, two
means are provided. Maximum moments, thrusts,
and reactions are tabulated, so that interpolation
for intermediate span lengths and other magni-
tudes of vertical load may be performed. Addi-
tionally, non-dimensionalized moment coefficient
tables are presented which will be of great as-
sistance to designers in handling problems that
may not be solved by interpolation.

DESIGN CRITERIA

The vertical loadings tabulated (W,) are total
loads of 1,000 and 1,500 pounds per lineal foot of
horizontal projection for the loaded portion of
the span. Live load was taken as 0.6, and dead
load was taken as 0.4W,. Horizontal loads ex-

Wind
direction

Rise 1:4

pressed as the ratio of unit horizontal load to unit
vertical load (W,/W,) were applied in accordance
with the recommendations of the ASCE Task
Committee on Wind Forces in its final report.*

The distribution of unit pressures resulting
from winds against the side of a barrel arch roof
is very complex. Observed conditions vary from
relatively low positive (inward) pressure on the
windward face to high negative (outward) pres-
sure throughout the central portion of the roof to
relatively low negative pressures on the leeward
face. The rise-to-span ratio has an important ef-
fect as does the height of the springline above the
ground.

The ASCE Task Committee on Wind Forces
recommends a simplified procedure and presents
pressure coefficients for three segments of circu-
lar arches; the center one-half and the windward
and leeward one-quarters. Suction and positive
pressure on the roof increase as the rise-to-span
ratio increases. The recommendations as they
apply to the case of rise-to-span ratios of 1:4 and
1:3 (Figure 1) were employed in the designs pre-
sented herein.

These designs are based upon the combination
of loads that resulted in maximum moments in
the arch rib, i.e., dead load (0.4W,) throughout
the entire span plus full wind load, if eritical, plus
live load (0.6W,) throughout that portion of the
span which would result in the largest total mo-
ment.

*ASCE Transactions, Vol. 126, Part 1T, Page 1124.

Wind
direction

FIGURE 1
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USE OF TABLES

The design information presented in the tables
includes the selection of the most efficient flange
and web plate material of A36 steel for the fabri-
cation of a compact curved rib of constant cross-
section. In cases where the physical dimensions
and the loading on a particular structure are the
same as those given in the tables, the required
section may be read directly.

It will be noted in the tables that only for the
cases of 160, 170, and 180 foot spans with a rise-
to-span ratio of 1:3 are values tabulated for
W,/W, intermediate between 0.00 and 1.00. For
all other cases, when W,/W, < 0.75, wind is not
critical and the design data for W,/W,=0.00
should be used. When W,/W,> 0.75 for these
cases, the data for W,;/W,—=1.0 should be em-
ployed. For the cases of 160, 170, and 180 foot
spans with 1:3 rise-to-span ratio when W,/W, <
0.50 the data for W,/W,=0.00 should be used.
When 0.50 < W,/W, < 0.75 the data for W,/W,
—=0.75 should be employed and when W,/W,>
0.75 the data for W,/W,—=1.0 should be used.
Any excess in the required section resulting from
this procedure is slight; hence, refinement beyond
the rules given is unwarranted.

Certain interpolations in Tables 12 and 13 for
intermediate values of M, N, R, and H are valid
and may be used with confidence. For a given unit
load, M varies as L? and N, R, and H vary as L.
For a given span, M, N, R, and H vary as W,.
Interpolation between values of W,/W,—=0.00
and 1.00 for values of M, N, R, and H should not
be attempted since different factors of safety ap-
ply when wind does not govern than when wind
does govern. Also, interpolated or extrapolated
values of M, N, R, and H at other rise-to-span
ratios would not be accurate.

The values of M, N, R, and H for the case where
wind governs (W,/W, = 0.75 and 1.00) have been
reduced 25 percent in keeping with Sect. 1.5.6 of
the AISC Specification; therefore, usual allowa-
ble stresses (not increased for wind) should be
applied to all values of M, N, R, and H determined
by the use of Tables 12 and 18. Once the maximum
moment M and the concurrent thrust at the point
of maximum moment N are known, a cross-section
may be designed to resist the combined stresses.
For compact sections, a unit stress of 0.66F, may
be used in determining the required section modu-
lus (AISC Spec. Sect. 1.5.1.4.1) as was done in
the case of the sections included in the tables.

As indicated in the table headings, Tables 12
and 13 have been calculated on the specific basis

of dead load equal to 0.4 total load and live load
equal to 0.6 total load. Tables 14 and 15 give non-
dimensionalized coefficients for moment, thrust
and reactions for dead, live and wind loads. The
information contained in these latter tables may
be used in determining critical moments, thrusts.
and reactions for arches having other ratios of
dead load to live load. They are also useful in de-
termining the requirements for field splices made
in accordance with the AISC Specification Sect.
1.15.8.

In Tables 14 and 15 the columns headed “Dead
Load” and “Wind Load” give coefficients for mo-
ment and the concurrent thrust at nineteen uni-
formly spaced points around the curve of the
arch. The columns headed “Max. + M; and Con-
current N, H, & R . . .” give coefficients for the
maximum positive moment and concurrent thrust
at each point along the arch, together with cor-
responding H and R values, due to full or partial
vertical live loads. The columns headed “Max.
— M and Concurrent N, H, & R .. .” give similar
values for the case of maximum negative bending
moment. For each point on the arch the loaded
length of span is selected so as to give the maxi-
mum value for the moment and the corresponding
thrust at that point, as well as the concurrent end
reactions. Thus the information given does not
reflect the same condition of vertical live load for
any two points between springline and crown.

To make use of the information in a specific
problem the coefficients tabulated must be multi-
plied by the product of dead, live or wind load,
times L or L2 as applicable. The quantities thus
derived are then totaled algebraically at each suc-
cessive point along the curve. By inspection of the
totals, the magnitude and location of the critical
moment may be found.

The required section is then selected and
checked for adequacy under combined bending and
axial force in accordance with Sect. 1.6 of the
AISC Specification. The axial force to be employed
is the algebraic sum of the N-values at the point
of maximum moment. Since the preponderance of
stress is caused by bending, the critical section is
generally governed by critical moment rather than
thrust.

The tie rod should be proportioned for the maxi-
mum live plus dead load horizontal reaction.

FOUNDATION NOTES

The ends of each arch should be inter-connected
by a tie proportioned to resist in tension the hori-
zontal force H produced by full live and dead load.
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Foundations should be investigated for maximum
soil pressure, overturning and uplift due to three
loading conditions:

Case I. Dead plus full live load

Case II. Dead plus wind load

Case III. Dead plus full live plus wind load

Since in Cases II and III the ratio of horizontal
to vertical load is not the same at the windward
and leeward side, the foundations should be in-
vestigated for the conditions at both ends.

Exact values for the forces for which a founda-
tion must be designed to resist uplift and concur-
rent overturning can be obtained using the coeffi-
cients given in Tables 14 or 15, as applicable.

If the horizontal wind reaction at the leeward
foundation is less than the tension in the tie rod
produced by dead load only, the foundations need
be investigated for overturning and maximum
goil pressure due only to the unbalanced hori-
zontal wind reaction (Hp— Hpg). This force is in
the direction of the wind and usually * can be pro-
rated between the two foundations in proportion
to their concurrent vertical reaction, augmented
by the foundation plus earth overburden weight.

If the horizontal wind reaction at the leeward
foundation is greater than the tension in the tie
rod produced by dead load only, each foundation
must be investigated for the overturning effects
of an inward horizontal force (which is the alge-
braic sum of the dead load and wind reactions)
acting in conjunction with the corresponding ver-
tical reactions augmented by th: weight of the
foundation and overburden.

The values for R and H given in Tables 12 and
13 for the case where wind governs may be used
to investigate the overturning effects of wind upon
the foundations. The value for R in this case is
the algebraic sum of the uplift due to wind and
the downward reaction due only to dead load,
which in every case results in a net uplift.

A tie rod should be provided to resist horizontal
force H where W,/W, equals zero.

For the case where wind governs, the inward
horizontal reaction on the leeward foundation, due
to wind, will usually exceed the tension in the tie
rod due only to dead load. These foundations
should therefore be investigated for overturning
effect using the R- and H-values tabulated for the
case where wind governs. In making this investi-
gation the value for R, which as tabulated is al-
ways negative, must be reversed by the additional
weight of the foundation and overburden.

* The total horizontal wind force at the leeward founda-
tion must not exceed the tie rod dead load tension in this
case.
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DESIGN EXAMPLE No. 5

Given:
Areh spacing : 20°-0 o.c.
Span: 120°-0
Dead load: 25 1bs/sq ft of horizontal projection
Live load : 40 lbs/sq ft of horizontal projection
Wind pressure: 20 1bs/sq ft

Steel: A36
Solution:
Ratio of live-to-total load = ‘é% —06
W, 20 0.31 < 0.75.". Wind does not govern
W, 65 T

W, =165 x20=1,300 lbs/ft

Try 1/3 rise: W
Enter Table 13 where L — 120 ft, Wh =0and
v

W, =1,500 lbs/ft

Obtain section: 2 flg. plates 814 X 34 and web
plate 25 X 14

H — 63 kips

Req’d tie rod area: 63/22 = 2.87 in.2

Use 2” diam. upset rod; A = 3.142 > 2.87 in.2

Arc length: 120 % 1.274 =152.9 ft (see Ap-
pendix)

Total weight of one arch:

152.9 (42.1 4 42.6) = 12,950 Ibs
2” diam. upset tie rod approx. = 1,300 lbs
14,250 1bs
Try 1/4 rise: W
Enter Table 12 where L =120 ft, -* =0 and
W, = 1,500 Ibs/ft W

Obtain section: 2 flg. plates 8 X 34, and
web plate 23 X 14
H = 86 kips

Req’d tie rod area: 86/22 = 3.91 in.2

Use 214" diam. upset rod; A =3.976 > 3.91 in.2
Arc length: 120 x 1.159 = 139.1 ft

Total weight of one arch:

139.1(40.8 439.1) = 11,1101bs
214" diam. upset tie rod approx. = 1,650 1bs
12,760 lbs

Saving in roof area using flatter arch:
100 (152.9 —139.1)
152.9

Difference in weight of arches:

14’225(? _11226760 — 0.62 lbs per sq ft of
X floor area

= 9.0 percent

Headroom permitting, the flatter arch would
prove more economical.



DESIGN EXAMPLE No. 6

Given:
Areh spacing : 25’-0 o.c.
Live load: 25 1bs/sq ft of horizontal projection
Dead load: 15 lbs/sq ft of horizontal projection
Wind pressure: 30 lbs/sq ft
Steel: A86

Required:

To design arch to provide 125 ft clear span with
9 ft headroom.

Solution:

Determine required arch span L, using geo-
metric properties given in Appendix:

For 1/4 vise:
125 ft = /12 — 27TL— 524
L =140.5 ft
For 1/3 rise:
125 ft = ~/L? — 16L — 824
L=134.0ft

The ground area for the 1/3 rise is 414 percent
less, while the arc length is 5 percent greater.
The weight of arch would be substantially the
same.

Wi,
= 0.625=0.6
Wy+Wp
W, =40 x 25=1,000 lbs per ft
W, 30
va'm—o.75 (Use 1.00)

Refer to Table 12 or 13:
Note that the difference in weight, between a

130 ft and 140 ft arch, where -ﬂi — 1.00 and W,

Using the section given for a 140 ft span and
designing the tie rod and foundations for the
corresponding reactions would not entail more
than a 5 percent sacrifice of economy and, in
most cases, would be satisfactory. The excess of
steel would be less than 0.2 lbs per sq ft of roof.

DESIGN EXAMPLE No. 7

Given:
Areh spacing : 28’-0 o.c.
Span: 175-0
Rise: 1/4 span
Dead load: 25 lbs/sq ft of horizontal projection
Live load: 25 lbs sq ft of horizontal projection
Wind load: 30 lbs/sq ft of vertical projection
Steel: A36

Solution:

Since the given ratio of live-to-total load is
less than 0.6, conservative values for required mo-
ment thrust and reactions could be obtained for
the 175 ft span by interpolation of the values
listed in Table 12 for 170 and 180 ft spans. How-
ever, a worth-while saving in weight can be re-
alized (in this example about 17 percent) by
computing the actual design requirements using
the coefficients given in Table 14.

To proceed, tabulate the products of Wj,L3,
W.L* and WyL? by the appropriate coefficients
given in Table 14 and arrange in a manner similar
to the following :

WpLl? = W, L? =28 3 0.025 x 1752

= 21,400 k-ft
Wi L2 = 28 % 0.080 3 1752 = 25,700 k-ft
By inspection of the results tabulated below :
Max. M with wind : 683 k-ft, at pt. 4
Max. M w/o wind : —491 k-ft, at pt. 4

W, 683 : ;
=1,000 Ibs per ft is approximately 10 percent. 491 — 1.39 > 1.33.". Wind governs.
Pt. My Max. total =M
on My +M, Mp+My —Mg Mp—M,
Arch Wind- Lee- | Mp+My | Mp—M,,
ward ward + M w + My
1 (19 —81 90 9 —171 —252 260 (—8)
2 (18) —117 173 56 —290 —407 428 (—3) 484 —410
3 AN —119 245 126 —364 —483 503 (—31) 629 —b514
4 (16) —97 | 298 201 | —394 482 (—T75) —566
5 (18) —b8 327 269 —386 —444 368 (—135H) 637 —579
6 (14) —14 335 321 —349 —363 216 (—191)
7 (13) 30 316 346 — 287 —257 85 (—224)
8 (12) 66 276 342 —211 —145 —24 (—232)
9 (11 89 221 310 —133 —44 —-112  (—216)
10 (10) 97 220 317 —123 —26 —176 (—175)
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While, with respect to bending, wind loading
governs, the margin is slight (1.89 as compared
to permissible 1.33). Therefore, the design should
be investigated for combined thrust and bending,
with and without wind.

Thrust at pt. 4 concurrent with 683 k-ft
moment :

Due to D.L. =—0.583 x 28 x 0.025 x 175

= —T71.4 kips

Due to L.L.=-—0.208 x 28 3 0.025 x 175
= —25.5 kips

Due to W.L. =0.463 x 28 % 0.030 x 175
= 68.1 kips

Total concurrent thrust
= —71.4—25.54+68.1 = — 28.8 kips
Neglecting wind, thrust at pt. 4 concurrent with
—491 k-ft moment:
—71.4—25.5 = — 96.9 kips

Trial section:
Try: 2 fig. plates 934 > 34 and 30 X 53 web
(For guidance in selecting initial trial section,
inspect Tables 12 and 18 in 170 to 180 ft span

range.)
A = 33.38 in.2
Sz. = 308 in.3
7, —1.86 in.
L,=10.5ft
Assume 10 ft purlin spacing; F', = 24.0 ksi
_I0X1Z . o .
L/?"y— —-1"‘—{3'6—— 64, FE‘ 17.04 ksi
Check combined stresses:
With wind :
_ 288
fo= 3338 — 0.86
_ 683x12

fa fb = —¢
7+ =005+ 111=116 <133

Without wind;
- 3?:%:2.91
fo= XI2 193
fF—ZJF L =017 4080=097<10

Note that wind loading does not govern for
combined stress.

9.75

LT 1

1.50 =08 <8% O.K.for

70 — (100 x 0.17) =53 compact

31.5 S section

m:50<53
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Base tie:
Maximum outward H is produced by full load
over entire span.
From Table 14, footnote ®):
Max. H (D.L.) =0.482 x 28 ¢ 0.025 x 175
=59 kips
Max. H (L.L.) =Max. A (D.L.) =59 kips

Total tension = 118 kips
118
23
Use: 254” diam. upset rod.

Req’d area = —5.36 sq in.

Analysis of foundation requirements:
Refer to Table 14:

Case 1: Full live plus dead loéd, no wind
E=10.5x28x (2x0.025) %175
= 122.5 kips

Case II1: Dead load plus wind

Windward footing:
122.5
R:T_ (0.223 x 28 ¢ 0.0380 ¢ 175)
=28.5 kipS
Leeward footing:
122.5 _
R — S T (0.341 x 28 3 0.030 x 175)
—=11.1 kips
Rod tension due to dead load:

H =0.482 x 28 < 0.025 % 175 = 59.0 kips

Horizontal reaction due to wind:
H=—-0.268 % 28 x 0.030 x 175
= —39.4 kips (at leeward foundation)
H=-—-0.424 > 28 % 0.030 X 175
= —62.2 kips (at windward foundation)

Since dead load tension in rod is greater than
inward wind load at leeward foundation, the
tie rod remains in tension and the total hori-
zontal force to be taken by foundations is the
difference between the windward and leeward
forces, equalling
62.2 —39.4 =22.8 kips (in the direction of
the wind)
Prorate between windward and leeward founda-

tions in proportion to vertical reactions:

For windward foundation
28.5 ;
m X 22.8 =16.4 klpS

For leeward foundation:

11.1 o
m w 22.8=64 klpS

Net rod tension = 59.0 — 39.4 — 6.4
=13.2kips (0.K.)



Case III: Repeat analysis adding live load forces.

122.5 kips 28.5 kips 11.1 kips 89.8 kips 72.4 kips
Rod tens.= 118 kips |R°d tens.=13.2 kips lRod tens.=68.4 kips l
16.4 kips 12.6 kips

Windward and Windward Leeward Windward Leeward
Leeward (critical) {critical)
CASE | CASE Il CASE Il
NOTES
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1’}
NN ARCH DESIGN DATA z )
g h ALY :
+H 1 TABLE 12 h/L=1/4 =t
+RL +R R Note: Tables based on Wp = 0.4Wy and Wi = 0.6Wvy 4"‘
L |w, | w, Web Flange i i B M N glndwu}: I;ewur;l}
ind | ind ft | kip-ft | ki
| We | Tos/ft b liin| B (o] ™ | ™ & PS5 | kips | kips| kips | kips
80| .00l 1000|15 | % | 5% | %s | 422 13| 62| —82| —34| 40| 38| 40| 38
150018 | % 7 ve | 781 28| 7.5( —123| —55| 40| 57| 60| 57
1.00| 1000 18 | 7 5V | e | 603 10| 5.5 121 6| —1|—14| —9 | —5
150020 | % 6% | 2 | 989 20| 6.7 181 9| —2|—21|—13 | —7
90| .00| 100017 | % 6 Y | 612] 18| 65| —104 | —41 | 45| 43 45 | 43
1500 (19 (% | 6% | % [1032| 28| 70| —156 | —61 | 67| 65| &7 | 65
1.00| 100019 | o | 6% | % | 802| 17| 62| 153 7| —2|—16|—10| —5
150022 | % | 6% | % |1412| 32| 73| 229 10| —2|—23(—14| —8
100| .00| 1000|18 | % | 7 Vo | 781| 28| 75| —128 | —45| 50| 48| 50 | 48
150021 | % | 7% | % |1397| 39| 78| —193 | —é8 | 75| 72| 75| 72
1.00| 100020 | % | 7% | % |1037| 35| 8.1 189 7| —2|—=17|—11 | —6
150023 | % 8% | % [1819| 58| 89| 283 11| —3|—26{—16| —8
110| .00[ 100019 | % | 6% | % [1002] 25| 67| —155| —50 | 55| 53| 55| 53
15000122 | 7% | 83% | % |1787| 69 | 9.4| —233 | —75| 82| 79| 82| 79
1.00| 1000|22 | % | 6% | 5% |1412| 32| 7.3| 228 8| —2|—19(—12| —6
150025 | % | 8% 2365 69| 9.4| 343 12| —3|—29|—17 | —9
120 .00 1000|20 | % | 7 54 |1222] 35| 75| —185| —55| 60| 57| 60| 57
1500| 23 | ¥ 8 3% | 2199 64| 86| —278 | —82| 90| 86| 90| 86
1.00| 1000| 23 | % | 7% | % |1731| 48| 83| 272 9| —2|—21|—13| —7
150026 | 746 | 8% | ¥% |2921| 76| 9.2 408 14| —3|—31|—19|—10
130| .00| 1000|21 | 7| 8 s 1506 53| 8.6] —217 | —59 | 65| 62| 65| 62
1500( 24 | V2 9 3% |2643| 91| 97| —326 | —89 | 97| 93| 97| 93
1.00| 1000| 24 | % 8% | % |2090| 69| 9.4| 319 10| —2|(—23|—-14| —7
150028 | e | 9V | % |3667| 98 |10.0( 479 15| —3|—34|—21 [—11
140| .00| 1000| 22| a 8% | % |1803] 63| 9.2| —252 | —64| 70| 67| 70| 67
1500| 26 | % 9 3% |3330 91| 9.7| —378 | —96 | 105 101 | 105 | 101
1.00| 1000| 26 | % | 9 % | 2634 75| 9.4 370 10| —3|—24|—15| —8
1500| 29 | 2 | 10% | 3% |4418| 134 | 111 555 16| —4|—36|—22 |—12
150| .00| 1000( 23| % 8 3 |2199| 64| 86| —290| —68| 75| 72| 75| 72
150027 | % | 10 Y% |3912] 125 |10.8] —435 |—103 [ 112 | 108 112 | 108
1.00| 1000|27 | 74| 8% | % 3172 76| 9.2| 425 11| —3|—26| —16| —8
1500( 31| % | 1 3 | 5399| 166 | 11.5| 638 17| —4|—39| —24|—13
160| .00| 1000| 25| 8% | 3% |2702 70| 8.9 —329| —73| 80| 77| 80| 77
1500 28 | % | 11% | % | 4630 177 | 12.1] —494|—110| 120| 115| 120| 115
1.00| 1000| 28 | % | 9% | % |3744 107| 10.2| 484 12| —3| —28| —17| —9
1500( 32| %2 | 10% | 7% | 6448 181 11.6] 726 18| —4| —42| —25|—14
170/ .00 1000| 26 8% | 3% [3129] 70| 8.9 —372| —78| 85| 81 85| 81
1500| 29| % | 10% | % | 5370 168 11.3] —558 | —117| 127| 122| 127 | 122
1.00| 1000| 29| % | 10 3% | 4335| 125| 10.8) 546 13| —3| —30| —18|—10
1500 33| % | 1 7% | 7394 194| 11.9] 819 19| —5| —44| —27 | —14
180 .00[ 1000| 27 | % 9 3% | 3624 91| 97| —417| —82| 90| 86| 90| 86
1500| 30| % | 1% | % | 6202 221| 12.4] —626|—123| 135| 130| 135| 130
1.00| 1000{ 30| 2| M 3% | 5025/ 166| 11.9| 612 14| —3|—31|—19(—10
1500 35| % | 11% | 7% | 8849 236| 127 919 21| —5|—47| —29 | —15

Values in light face type governed by vertical load.
Values in bold face type governed by combined vertical plus horizontal load. Tabulated moments and
forces have been reduced 25 per cent in accordance with Sect. 1.5.6. of AISC Specification.
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NN ARCH DESIGN DATA t

BN P
Hi . X~ TABLE 13 RIL=1/3 =l
N RL i +RR Note: Tables based on Wp = 0.4Wvy and WL = 0.6Wv L_’_"I
L | w, W, Web Flange T z oy M N WRindwu;Id ;.aeewur;i{
T Py . 4 2o "
ft | W, | lbs/ft PRFTRETE . in. in. ft | kip-ft | kips wiow | Wios| W | w60

80| .00| 100016 | % 6Va| 76| 497 17| 67 | —98| —30| 40 28 40 28
150019 | 3% 7Va| Ya | 927| 35| 8.1 |—147 | —46 60 42 60 42

1.00| 100019 | 5% | % | 761 13| 6.2 147 8| —4|—15| —10 | —2
1500 |22 | % 6% | % | 1372| 28 | 7.0 | 220 13| —6|—23| —15 | —2
90| .00| 1000 18| % 6% | Va| 717| 20| &7 |—124| —34| 45| 31 45 | 31
1500 |20 | %s 7 S | 1222 35| 7.5 |—186| —51 67 47 67 47
1.00| 1000( 20| % 7% | v | 1037 35| 8.1 186 9| —4|—17| —11 | —2
1500 |23 | % 8 5% | 1775| 53 | 8.6 | 279 14| —7|—26| —17 | —3
100 | .00| 1000|19 | % 7 o | 915/ 28| 75|—153| —38]| 50| 35| 50 35
1500 (22 | %s 8 S | 1667| 53| 8.6 |—229| —57| 75 52 75 52
1.00| 100022 | % 6% | % | 1412 32| 73| 230 11| —5|—19| —12 | —2
1500 | 25 | 7 9 5% | 2416| 75| 9.7 | 345 16| —7|—29| —18 | —3
110 .00| 1000|20 | Zs 6%| 5% | 1188 32| 73 |—185| —42| 55| 38| 55| 38
1500 |23 | % 9 S | 2076| 75| 9.7 |—278 | —63 | 82| 57| 82| 57
1.00| 1000| 23| 3 8 5 | 1775| 53| 8.6 | 278 12| =5 |=21| =13 | —2
1500 | 27 | s 8| % |3172| 76| 92| 417 18| —8|—32| —20 | —3
120| .00| 1000|221 | | 7% | % | 1470 48 | 8.3 |—220| —46 | 60| 42| 60 | 42
150025 | ¥ 8% | 3% | 2702 70| 89 |—330| —69| 90| 63| 90| 63
1.00| 1000 25 | %6 8%4| % | 2262 58| 8.9 331 13| —6|—23| —15 | —2
1500 |28 | Zis| 10 3% | 3899 125 | 10.8 | 496 19| —9|—34( —22 | —3
130| .00 100023 % 7% | % | 1858 48| 83 |—258| —50| 65| 45| 65| 45
1500 26 | % 8| 3% | 3196 76| 9.2 |—388| —75| 97| 68 97 | 68
1.00| 1000| 26 | Zs 8 3, | 2787| 64| 8.6 | 388 14| —6|—25| —16 | —2
150030 | V4| 10%2| % | 4848| 144 |11.3 | 583 21 |—10|—37| —24 | —4
140| .00| 1000| 24| % 8% | % | 2234] 69| 9.4 |—300| —53| 70| 49| 70| 49
1500| 27 | % 9% | 3 | 3840/ 115 |10.5|—450| —80| 105| 73| 105 | 73
1.00| 1000|27 | 7| 9% | % | 3388/ 98 [10.0| 450 15| —7|—27| —17 | —3
150031 | Ya| 10%| % | 5797| 157 | 11.1 676 23|—10|—40| —26 | —4
150| .00 1000| 25| % 8| 3% | 2702 70| 8.9 |—344| —57| 75| 52| 75| 52
150028 | % | 11 % | 4552| 166 |11.9 |—517 | —86 (112 | 78| 112 | 78
1.00| 100029 | % 9% | ¥ | 4169 107 |10.2 | 517 16| —7|—29| —18 | —3
150033 | 5% | 10%| 7% | 7017| 157 | 11.1 776 24 |—11|—43| —27 | —4
160| .00 1000| 26| % 8| 3| 3129 70| 89 |—392| —6&1| 80| 56| 80| 56
150030 | % | 10 % | 5576| 145|10.8 |—588 | —92| 120| 84| 120 84

.75 1000| 27 | % 9 Y | 3316 91| 97 453 4 o|—19| —9 [—12
150031 | 2| 10 7% | 5686| 145 | 10.8 679 6 0|—28| —13 [—19
1.00| 1000| 30| 2| 10%2| % | 4848( 144 | 11.3 588 17| —8|—31| —20 | —3
150034 | % | 1134 | 7 | 8299| 236 [ 12.7 883 26 ([—12 | —46| —29 | —5

170| .00| 1000( 27 | % 9Va| 3 | 3696 98 [10.0 | —442| —65 85 59 85 59
150031 | %8| 11% | % | 6552| 207 | 12.1 | —664 | —98| 127 89| 127 8¢9

.75/ 1000| 28 | 2 9% | % | 3859 107 | 10.2 51 4 0|—20 —9|—13
150033 | % | 10 7 | 6892 145 [ 10.8 767 7 0|—30| —14 |—20
1.00{ 100031 2| 10 7 | 5686 145 [ 10.8 664 18| —8|—32| —21 | —3
1500 (36 | % | 12%2| 7 | 9866| 284 | 13.2 997 28| —12| —49| —31 | —5
180| .00[ 1000| 28| % | 10 % | 4242| 125 |10.8 | —496 | —69 20 63 90 63
1500 (32| 3% | 11% | 7 | 7485| 221 | 124 | —744|—103| 135 94| 135 94

.75/ 1000|30 | 2| 10 % | 4670| 125 | 10.8 573 5 0|—21| —10 [—14
1500 (34 | % | 1N 7 | 7900 194 | 11.9 860 7 0|—32 —15 [—21

1.00| 1000(32| 2| 11 7% | 6566 194 | 11.9 745 19| —9 | —34 —22 | —3
1500 (37 | % | 12V 1 | 1482| 306 | 13.2 | 1117 29|—13|—52| —33 | —5

Values in light face type governed by vertical load.
Values in bold face type governed by combined vertical plus horizontal load. Tabulated moments and
forces have been reduced 25 per cent in accordance with Sect. 1.5.6 of AISC Specification.
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20 eq. spaces

ARCH DESIGN DATA

o

+M

R
o L Y, " TABLE 14 WIL=1/4 o K&
Dead® Wind© Max + M1 and Concurrent N, H, & R | Max — M1 aond Concurrent N, H, & R
Load Load Due to Critical Live Load Due to Critical Live Load

Point® Mp No | Mw | Nw | My | No| H®| Ry | Re | My N. | _H® Ry | Re
on Arch| Wpl2 WpL WwL? WwL | WiLl? | Wil | WL | WL |WorL | WiL® WiL | WL | WL |W_.L
1 —.00377 | —.667 01012 | .449 |.00420 | —.205| .086| .236 | .037 |—.00798 | —.462| .396 | .264 |.463

2 |—.00548 | —.641 01665| .460 |(.00809 | —.221| .119| .275| .054 |—.01357 | —.420| .363 | .226 |.446

3 |—.00557| —.612 01954 | 464 |.01143 | —.187| .119| .275| .054 |—.01701 | —.425| .363 | .226 |.446

4 [—.00451| —.583 .01875| .463 |[.01390 | —.208| .157| .311| .074 |(—.01840| —.376| .325| .189 |.426

5 |—.00272| —.556 01431 456 01529 | —.181| .157| .311| .074 [—.01802| —.375| .325 | .189 |[.426

6 |—.00064| —.531 .00842| .447 |[.01566 | —.210| .198| .344| .098 |—.01630| —.321| ,284 | .156 |.402

7 .00139| —.510 .00332| .438 |.01478 | —.244| .241| .375| .125 |—.01339 | —.266| .241 | .125 |.375

8 .00306| —.495 |—.00094| .432 |.01290 | —.282| .284( .402| .156 |—.00984| —.213| .198| .344 |.098

9 .00415| —.485 |—.00433| .426 |.01031 | —.322| .325| .426| .189 [—.00619 | —.163| .157 | .311 |.074

10 .00452| —.482 |—.00682 422 [.01026 | —.244| .243| 172 | 172 |—.00574 | —.238| .238 | .338 |.338
Tl .00415| —.485 |—.00838| .420 |[.01031 | —.322| .325| .426| .189 |—.00619| —.163| .157 | .311 |.074
12 .00306 | —.495 |—.00901 419 (.01290 | —.282] .284| .402| .156 |—.00984 | —.213| .198 | .344 |.098
13 00139 | —.510 [—.00870| .419 |.01478 | —.244| .241| .375] .125 |—.01339 | —.266]| .241 | .125 |.375
14 |—.00064| —.531 |—.00744| .421 .01566 | —.210[ .198| .344 | .098 [—.014630 | —.321| .284 | .156 |.402
15 |—.00272| —.556 [—.00526| .425 |.01529 | —.181| .157| .311 | .074 |[—.01802 | —.375| .325| .189 |.426
16 |[—.00451| —.583 [—.00292| .428 |.01390 | —.208| .157| .311| .074 |—.01840| —.376| .325 | .189 |.426
17 |—.00557 | —.612 [—.001210 .431 01143 | —.187| .119| .275| .054 |[—.01701 | —.425| .363 | .226 |.446
18 [—.00548| —.641 |—.00013 .433 |[.00809 | —.221| .119| .275 | .054 |—.01357 | —.420| .363 | .226 |.446
19 [—.00377 | —.667 | .00030| .434 |.00420 | —.205| .086| .236 | .037 |—.00798 | —.462| .396 | .264 |.463

@ Location on arch (points equally spaced along curve)

® Hp/WpL
R; ' WpL

I

© Hy/ Wyl =

Hy/ WL
Ri/Wwl
Ra/WwL

® Hi/W.L

I

Hp/WpL = 0.482
Ryr/WplL = 0.500
—0.424
—0.268
—0.223
—0.341

Hg/W L
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20 eq. spaces

ARCH DESIGN DATA
h/L=1/3

+M

i g
/

TABLE 15 +N
Decd® Wind© Mox + My, and Concurrent N, H, & R | Max — M ; and Concurrent N, H, & R
Load Load Due to Critical Live Load Due to Critical Live Load

Point® _Mp | _Np My | Nw| My | Ny | HD| Ry | Rp My | _N.| HO| R, | Ra
on Arch| WpL? WpL WwL? Wwl | Wil? | WL (WL W L (Wil | W.L? WLL | WL | WL | WL
1 —.00650| —.583 .01452| 425 | .00265| —.196| .055| .222| .032 | —.00915| —.387| .295| .278 | .468
2 —.00961| —.560 .02396| .442 | .00579| —.162 .055| .222| .032 | —.01540| —.398| .295| .278| .468
3 —.00994| —.530 .02820| .450 | .00902| —.173| .080| .264| .049 | —.01897| —.357| .270| .236| .451
4 —.00819| —.495 .02717| .448 | .01185| —.184] .109| .304| .070 | —.02004| —.311| .241| .196| .430
5 |—.00508| —.458 .02090| .437 | .01425| —.149| .109| .304| .070 | —.01933| —.309| .241| .196| .430
) —.00134| —.424 .01250| 421 01562 —.165 .141| .341| .095 [ —.01696| —.258| .209| .159 | .405
7 .00235| —.393 .00514| .408 | .01581| —.186 .175| .375| .125 | —.01346| —.208| .175| .125| .375
8 .00542| —.370| —.00107| .396 | .01489f —.211| .209| .405| .159 | —.00947| —.160| .141( .095 | .341
Q .00744| —.355| —.00606| .387 | .01302| —.239| .241| .430| .196 |—.00561| —.117| .109| .070 | .304
10 .00813| —.350| —.00976| .380 | .01278| —.190{ .190( .187| .187 | —.00463| —.160| .160| .313 | .313
11 .00744| —.355| —.01211 376 | .01302| —.239 .241| .430| .196 [—.00561| —.117| .109| .070 | .304
12 .00542] —.,370| —.01308 374 | .01489| —.211| .209| .405| .159 [—.00947| —.160( .141| .095| .341
13 .00235| —.393| —.01265| .375 | .01581| —.186[ .175| .375| .125 |—.01346| —.208| .175| .125| .375
14 —.00134| —.424| —.01084| .378 | .01562| —.165 .141| .341 | .095 | —.01696| —.258| .209| .159 | .405
15 —.00508| —.458| —.00767| .384 | .01425( —.149 .109| .304( .070 | —.01933| —.309| .241| .196| .430
16 —.00819| —.495| —.00426| .390 | .01185| —.184] .109| .304| .070 | —.02004( —.311| .241| .196 | .430
17 |—.00994| —.,530| —.,00175| .395 | .00902| —.173| .080| .264 | .049 | —.01897| —.357| .270| .236| .451
18 [—.00961| —.560| —.00016| .398 | 00579 —.162| .055| .222| .032 |—.01540| —.399| .295| .278 | .468
19 |—.00650| —.583 .00048| .399 | .00265| —.196| .055| .222| .032 | —.00915| —.387| .295| .278| .468

@® Location on arch (points equally spaced along curve)

® H./WpL = Hg/WpL = 0.350
R:/WpL = Rp/WpL = 0.500

@ H[jWWL = “‘0394
HR"WwL = —0.165
Ry/WwL = —0.265
Rp/WwL = —0.363

® Hp/W.L = Hp/W_LL
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APPENDIX

Geometric Properties of a Circular Arc

Arc length
-
]
2
~
Spring line
~‘§
57
12 oY
a
Clear span
L
h/L =Yy h/L =13
Radius 5L/8 13L/24
Arc length 1.1592L 1.2740L
Angle 6 106°16° 0" 134°45 307
Bevel a 9 5
Clear span /IF — 3L — 4p? \/ L — M‘Tb — 4p?
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