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COMPLETION REPORT ON THE TOWER SHIELDING FACILITY

SUMMARY

The Tower Shielding Facility is an experimental installation designed specifically to simu­

late special conditions for making shielding studies.

Experiments are to be conducted by mounting a small low-power reactor in a cylindrical steel

tank and installing radiation detection devices in a square steel tank. These tanks will be sus­

pended from a ta II structural steel tower approximately 200 ft above ground; the tower is 315 ft

high and consists of four steel columns. The entire structure is stabil ized by guy cables ex­

tending diagonally from the top of the tower to guy anchors.

A concrete control house adjacent to the tower structure is located underground to provide

biological shielding for operating personnel. Instrumentation, remote viewing equipment, and

other equipment are located in this building.

A concrete reactor handling pool, a structural steel metal-sided building for housing hoisting

equipment, and hoist control stations are spotted at strategic locations in the immediate tower

area.

All the major structures and equipment items were planned, designed, and constructed to

provide an economical means for obtaining accurate shielding data which are essential to the

development of reactors.

Maps showing locality, topography, site plan, trimetric view, and test boring data are given

in the Appendix. AI so given are photographs showing the various stages of construction progress.

This report is presented chief! y to di scuss the development and construction pha ses of the

project. Reference to operating procedures and detailed descriptions of the reactor and accessory

equipment have been held to a minimum in this report, as they have been discussed in other re·

ports (ORNL-1273, ORNL.1740, ORNL CF-51-11.168, and ORNL CF·53·1.286).

SCOPE OF WORK

In general, the scope of the work required for
this project included the development of the pre­
Iiminary design premises, design criteria, de­
finitive design, construction, and installation of
the faci lity.

The prel iminary design premi ses were estab­
Iished by Oak Ridge Nat iona I Laboratory phy s i­
c ists and engineers, and through their efforts the
final design criteria and the definitive designs
were evolved. The Oak Ridge National Laboratory
furnished design criteria for the tower, hoists, and
tower foundations; the definitive design for the
control house, reactor tank pool, reactor with
associated instrumentation and shield ing, access
road, and uti lities; procured hoi sts for insta Ilation

by a contractor; fabricated and installed the re­
actor with associated instrumentation and shield­
ing; and performed miscellaneous work to assist
the contractors in the completion of the faci lity.

The Atomic Energy Commission made arrange­
ments with the U.S. Corps of Engineers to perform
site exploration work; awarded contracts for Titles
II and III engineering services for the tower, tower
foundations, and hoists; awarded contracts for
the construction of the tower foundations, control
house, hoist house, reactor tank pool, and access
road; and awarded contracts for the fabrication
and erection of the tower structure.

This project is the culmination of considerable
exploration into possible methods for establishing
reasonably accurate criteria for the des igns of



special shielding. It was concluded that this
fac i Iity wou Id afford the surest, fastest, and
cheapest method for conducting full-scale shield­
ing experiments which would provide optimum
designs for this particular type of shielding. The
initial test-s wi II be conducted to determine the
effect of radiation leaving a particular side of
the reactor sh ield. Later tests wi II be performed
with mockup shields to determine the radiation
dose in the detector compartment for a simple
shield design.

DESCRIPTION OF WORK

Location

The facility is located on Copper Ridge approxi­
mately 2 \ mi les south-southwest of the Oak Ridge
National Laboratory plant area. Tbe nearest in­
habited area is approximately 1 mi Ie south and
isseparated from the area of the fac i Iity by the
Clinch River. This site was selected after de­
tai led preliminary investigations, in the general
vicinity, were made to determine the most advan­
tageous location with respect to the surrounding
topographical subsurface condition, accessibility,
and nuc lear safety.

General Topography

The facility is located at an elevation of 1066 ft
above sea level on the crest of a knoll wh ich
projects from the south s ide of the main Copper
Ridge range. The area in general is rugged and
is characterized by steep-sided valleys to the
east, southeast, and south. The sides of the
valleys are moderately forested with scrub-oak,
pine, and undergrowth, but the crest of the knoll
is reasonably free of trees and undergrowth. The
terrain surrounding the area varies in elevation
from about 900 ft in the adjacent valleys to a
peak of approximately 800 ft north of the instal­
lation, which is at an elevation of 3000 ft above
sea level.

Site Geology

Underlying the site and exposed in the valley
is gray, bedded, massive dolomitic limestone of
the Knox formation interbedded with conspicuous
chert zones. Without prominent faults in the
vicinity of the site, this formation attains a thick­
ness of approximately 2600 ft. The soil overlying
the rock is a reddish silty clay with streaks,
layers, and pockets of silty yel,low clay inter-

spersed with fragments of hard angular cherts
varying in size from sand grains to small boulders.

Site Preparation

Field Exploration. Exploration by core dri II ing
to determine the depth of satisfactory foundation
material and the character of the underlying rock
was performed during November 1952. In one core
boring, rock was found at a depth of 64 ft below
the surface and was cored to a depth of 76 ft.
T his core revealed dark-gray, fine-gra ined lime­
stone interbedded with light-gray Iimestone and
chert and ti ghtl y closed, nearl y hori zontal joi nts
with some oxidation. Three other borings varying
in depth from 45 to 60 ft revealed similar sub­
surface deposits. Data derived from this ex­
ploratory work were uti Iized in preparing the final
design for the tower foundations.

Access Road. Access to the area was provided
by improving approximately 1%mi les of an ex­
i sting road extending from the White Wing Road to
the tower site. The work involved minor relocation
of the road to eliminate hazardous curves, clearing
and sloping the adjacent banks, widening the road,
providing adequate drainage, and applying a 6-in.
crushed stone surface.

Grading and Excavation. Rough and finish
grading of the job site, including erosion control,
was performed as required during the various
stages of the construction work. Initially, the
immediate site area was rough graded to provide
the appropriate elevations and to permit easier
access for the erection equipment and for the
storage of material s.

Excavation and backfi II ing were requ ired for the
placement of the tower foundations and guy
anchors and for the construction of the control
house, the reactor tank pool, and the hoi st house.

Fences. The fencing required for this project
consisted in installing approximately 9400 lin ft
of barbed-wire perimeter fencing surrounding the
site on a radius of 3000 ft, clearing the right of
way, and installing approximately 1800 lin ft of
chain-I ink exclus ion fencing on a radius of 600 ft.
The installation of the fences and guard posts,
including provi sions for Iighting along the ex­
clusion fence, was performed in accordance with
Atomic Energy Commission security regulations.

Utilities. Electrical, water, and telephone
services were extended along a common 50-ft-wide,
cleared right of way from the 7500 zone in the
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