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Fig. 1—Artist's rendering of seven towers at Watts, Calif.

Structural Test of Hand-built Tower

Problem of conducting potentially damaging

load test on world-famous art monument is solved

by using unorthodox testing procedure

by N. J. Goldstone

ABSTRACT—An unusual application of load-testing princi-
ples was undertaken by the author in gaging the strength
of an internationally acclaimed work of art, The archi-
tectural structure was a 99-ft steel and cement tower, the
tallest of seven similar towers hand-crafted by Simon
Rodia more than 40 years ago in the Los Angeles district
of Watts, Calif. Load testing was performed by author
in 1959 to determine whether the towers met local build-
ing codes and were unhazardous to adjacent dwellings.
This paper describes author’s test specimen, load condi-
tions, instrumentation, test procedure and results.
Background of the monument is also offered.

N. J. Goldstone is associated with the Apollo Design Engineering of North
American Aviation's Space and Information Systems Division, Los Angeles,
Calif.

Paper was presented at 1962 SESA Spring Meeting held in Dallas, Tex., on
May 1618,
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Fig. 2—Structural details of 99-ft test tower

List of Symbols

(Los Angeles Building Code)

A, = area of vertical steel reinforcement, sq. in.
A,; = areaof over-all cross section, sq. in.
d = least lateral dimension of column, in.
f-! = ultimate compression stress, psi
f. = allowable compression stress, psi
fi' = ultimate tensile stress in steel, psi

P = allowable short-column load, lb.
£' = allowable long-column load, lb.
allowable column stress, psi
h, L = distance between lateral support, column length,
in.
r = least radius of gyration, in.
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Reprinted from EXPERIMENTAL MECHANICS, January 1963
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Fig. 6—Schematic of
test setup
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Fig. 7—Tower pads and 2 x 4's, southwest corner of test tower

Fig. 8—Test setup and rig
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Fig. 9—Linear-deflection transducer with case open

supplied by a winch-truck cable, the winch used only
to remove cable slack.

The synthetic rubber pads were employed not
only to carry the load into the tower joints but also to
protect mosaic inserts in the cement covering. The
2 X 4’s were strapped along the legs, between rings,
to distribute the load from four horizontal, cotton
slings (see Fig. 7). The padding and the 2 X 4’s
were attached to each of the nine legs on the south
side, from the base to an elevation of 55 ft above
ground level. The four slings—each 6-in. wide—
were located at 15, 27, 39 and 51-ft elevations (see
Fig. 8). Horizontal, 6-in. I-beams joined the ends
of the slings.

Two 8-in. I-beams joined the four 6-in. beams at
the midpoints to complete a second stage of the
whiffletree. A 10-in. WF beam joined the two 8-in.
beams to complete the loading members (see Fig.
6). The 10,000-lb maximum load was thereby
distributed—2500 [b to each sling and into the tower
members through the 2 X 4’s and padding. The
weight of the beams was supported by cables to the
scaffolding at the 60-ft elevation.

Fig. 10—Transducer in-
stallation at tower base
(south side)

Instrumentation

Figure 9 shows a remote-reading deflection
transducer designed and built for this test. Three
such transducers were used: two measured bending
deflections at 15 and 52-ft elevations, and one (shown
in Fig. 10) measured overturning movement. at the
base. Deflections in ! /p-in. increments were in-
dicated for each transducer on a light panel at the
control center. The total travel for each instru-
ment was 2 in.

A four-gage strain bridge, wired to measure axial
stress, was installed on the steel reinforcement angle
of a leg on the south side of the tower. The instal-
lation was waterproofed and the cement cover re-
placed. Readings were taken during the test with
a Baldwin SR-4 strain indicator (see Fig. 4).

Test observers equipped with binoculars studied
predetermined portions of the structure throughout
the test for any signs of local failures.

Test Procedure

Loads were applied in increments of 1000 1b with
instrumentation recorded at each increment. Load
was applied to 8000 b and removed to measure
permanent set. The final run to 10,000 b was
terminated after 1 min when the 10-in. WF beam
began yielding (refer to Appendix, 3). This time
for load application—although shorter than the 5
min specified—was satisfactory to the representative
of the Building Department.

Results

The deflections and stress values are shown in
Figs. 11 and 12, respectively. Stresses computed
from the author’s analysis are plotted for comparison
with test values in Fig. 12. No cement cracking was
observed during the test, although a '/i-in. chip of
cement was found afterward on the tower base.







