Value Engineering for Your Sign

Soil-condition reports help determine design
requirements and footing depths.
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W. T. “Dub” Northcutt
Sign 1

At the recent International Sign : E!asg 0 59"
Assn. (ISA) Signage and Graphics Direct burial
Symposium, speaker W.T. “Dub” 2 Single-pole sign
Northcultt, president, Structiral
Technology Consultants nc. (San :
Diego) told sign contractors they & (General Notes:
need to be aware of the footing size o
Jorthe sign they 're estimating,
Jabricating or installing. Saving the
Jooting’s size affects the support
Ppibe’s length and volume of
concrete in a divect-burial applica-
tion — or the volume of concrete
and reinforcing steel in a spread-
Jooting application — Dub under-
scored that either system bas
important variables.

“Both footings and sign poles can
be substantially smaller if the soil
values are obvious and certified,”
Db satd, adding that building
awmers, located on the same property
as the sign, can belp save money by
supplying a soil report before @ shop
designs the sign and its foundation.
The following article is based on the
ISA presentation.
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Class 5 soil General Notes:

Direct burial Soil passive pressure based on 1997
4 : UBC Table 18-1-A Class 3 or better.
Single-pole sign

Provide slope away from base of pole
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Drawdngs courdasy of Sructural Technology Consufants Inc.
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Sign 3

Class 5 soil General Notes:;

Rt

soil passive pressure based on 1997

Direct burial UBG Table 18-1-4 Class 5 or betfer

Double-pole sign
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Calculation of sign areas based on
area fributary to 1 of 2 poles.

Provide slope away from base of pole

on twice the scil capacity of Sign 1, higher than Sign 1, and the upper, the same soil capacity as Sign 1,
and many benefits spring from this attached pipe is now substantially but the post and footing (two
detail. Note that the increased sail smaller (26-in. diameter compared instead of one) changes are defi-
capacity is the only change — the to a 34-in. diameter). Also, because nitely recognizable. In this case,
above-grade sign is identical. Thus, this pipe is now high encugh to the dual posts redistribute the load
the footing is still & f. in diameter, but reach the top of the sign, only two and, in doing so, create substantial
the depth requirement is now 17 ft. pipes are required, instead of benefits. The footing pipes now
That detail changes the concrete three, and only one splice is feature a 28-in. diameter rather
requirement from 500 cu. ft. to 340 required, rather than two. than 42 in., and the upper pipe is 20
cu. ft., a 329 decrease in concrete fill, When comparing Signs 1 and 2, in. in diameter rather than 34 in. The
Also, because the footing is greater soil capacity clearly results footings are substantially smaller, so
almost 9 ft. less deep, the support in major design changes, and this a third pipe isn't required.
post’s requirements have changed. leads to substantial construction With two footings, 8ign 3 now
The pipe’s first stage can now cost savings. requires 600 cu. ft. of concrete,
extend above the ground 9 ft. Study Signs 3 and 4. Sign 3 has which is more than 8Sign 1, but
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Sign 4
Class 3 soil

Direct burial
Double-pole sign

General Notes:
501l passive pressure based on 1997

UBC Table 18-1-A Class 3 or better

Calculation of sign areas based on
area tributary to 1 of 2 poles.

Frovide slope away from base of pole

other effects should be considered.
The pipes are certainly smaller, and
the footings® depths are almest 7 ft.
less, but there is still another benefit.
Sign 1 has a 25-ft-wide-cabinet
and owne support, but notice the 12-
ft. 6-in. cantilever in the middle of
the cabinet, whereas S8ign 3 has
the same 25-ft. cabinet width, but
two center supports. It has a 5-ft.
cantilever. (STC defines the sign
cabinet as a cantilever and the
support pipe’s center line as the
cantilever origin, thus a 25-ft.
cabinet forms two, 12.5-ft. cantile-
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Class 5 soil
Direct burial
Four-pole sign
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vers, extending left and right.]

Sign 3’s design requires twice as
many supports with its 5-ft. cantile-
vers, rather than the 12-ft. &in.
cantilevers, so the cabinet members
and supports can be noticeably
smaller.

Nows let’s compare Signs 3 and 4.
Because Sign 4 has better soil
capacity, the specified footings are
G ft. shallower, and the top support
pipes are comparably smaller. Sign
3 requires 600 cu. ft. of concrete,
and 4 requires 400 cu. ft. of concrete.

Notice, too, that Sign 4's 400-cu -ft.
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concrete requirement exceeds that of
Sign 2, at 340 cu. ft. , but 4 benefits
from smaller-diameter support pipes,
shallower footings and reduced
cabinetstructure member sizes,

Signs 5 and 6 offer a unique
design approach that can be
helpful in solving atypical prob-
lems — below-grade, water-table
levels, for example.

You'll see that 5 and 6 have four
vertical members (support pipes)
and four footings, all smaller than
those required in 3 and 4. You can
apply this type of structure —



A geotechnical report detailing the site’s
soil condition provides information that
helps determine the design requirements
and resulting footing depths.

Class 3 soil

Direct burial
Four-pole sign

spread footings — if deeper foot
ings create problems, for example,
if water-table levels are 10 to 15 ft.
below grade. Also, although these
drawings don't show it, you can
design and install 5 and 6 with
spread footings.

8ign 7, designed with a cross-
braced, truss system that provides
major wind-load capacity, is very
unique, The truss can be built with
very small members. The sign is
attached to a spread footing (rebar
not shown) where the size is based
on the overturning moment figures
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Sign 7
Class 5 soil
Direct burial

Four-pole sign with truss

(overturning is the measurement of
the bending moment at the pipe
base], 5o s0il pressure is not as
critical.

Overall, the illustrated points
prove that proper data and anal-
ysis, initiated at the design begin-
ning, improves design decisions
and, often, reduces costs. |

Duth Novihcuidt is president of San
Diggo-based Structural Technology
Consuliants mc. (STC), which
provides practical solutions jor the
signage tndustry mciuding: basic

suphort systems, including poles, foot-
ings, base and cap plates, spiices,
connections and cabinet design
upon request. It also provides
Projessional Liability (Evrors and
Omission) Insurance on every project.
STC is licensed in AZ, CA, CO, FI, IA
14, Mi, NV, NM, NC, OH, OF, TX,
and WA. He may be contacted at
signengineer@stcsd.com.

For related information, and
discussion, visit the “Fabricalion
and Installation” channel on
wwiw.signweb. com.
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