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Ensuring that history repeats itself ... precisely & economically 
Mention "historic stone structure" and the image that 
comes to most people's minds probably is one of a build-
ing or a monument. Equally deserving of recognition, 
however, are a wide range of infrastructure components. 
And while these parts of the built environment are engi-
neered to meet specific functional requirements and 
often are not dramatic in design, they can contribute to 
the aesthetic quality of a landscape. The Lake Roland 
Dam in the Robert E. Lee Memorial Park in Baltimore, 
Maryland, a pre-Civil War structure, is one such example. 

This handsome dam which was built of granite and 
gneiss blocks, having served its purpose for more than a 
century, was slated for demolition a few years ago when 
the need to upgrade the spillway became evident. But by 
the innovative application of modern technology, the 
beauty of the dam was able to be preserved. That is, the 
visual impact of the original stone walls was maintained 
by developing custom rubber form liners which repli-
cated the faces of these blocks, these forms then being 
used to produce concrete walls having a surface finish 
identical to that of the original stones. The pattern 
design devised, in other words, captured and reproduced 
the appearance of the stones and was utilized in the reno-
vation/construction work carried out on the spillway, the 
spillway retaining walls, the additional emergency spill-
way, and upper retaining walls. 

Looking to Nature ... 
Looking to Technology ... 

Recreating the century old stone walls was a collabora-
tive effort involving Kiewit Eastern Corp. of Baltimore, 
Maryland, the contractor for the $4 million project of 
widening and reconstructing the dam; Poly Creations, a 
custom form liner producer of Lehighton, Pennsylvania; 
and Polytek Development Corp. of Easton, Pennsylvania, 
a producer of liquid rubber and resins for molding and 
casting. The procedure developed by Rick Fasching and 
Marshall Walters of Poly Creations used sawed face slabs 
from four original stones as a basis for the texture to be 
replicated. The slabs, provided by Kiewit, each measured 
21" in width; the lengths were: Type I - 54-1/2", Type II -
43", Type III - 46", and Type IV - 30". The average relief 
of each stone when embedded in one inch of surrounding 
mortar joint was 2-3/4". 

Working with these slabs, a system of polyurethane 
rubber forms that would be used with gang forms 30 ft. 
long by 11 ft. tall was designed. Three distinct forms 
were made, each measuring 10 ft. in length and 43-1/2" 
in width. (The forms had a top and a bottom row. For 
example, the pattern top row could be comprised of two 

The natural beauty of the original cut stone work of the 1800s 
Lake Roland Dam was captured and reproduced with concrete 
poured in rubber foam liners. 

Type I stones, four Type III, and two Type IV, with 7" of 
mortar joints, with the order of stones being III, IV, III, I, 
III, I, IV, III, while the bottom row could be formed of 
four Type I stones, one Type II, and 2 Type III, with 7" 
of mortar joints, the order of stones being I, III, I, II, I, 
III, I.) When the forms were aligned they would repeat 
only every 30 ft. and could be stacked three high with an 
alternating pattern. The design, therefore, had the appear-
ance of random cut quarry stone and eliminated unsightly 
repetition that would detract from the dam's antique look. 

To fabricate the forms, molds of the original stone 
slabs were made by constructing and sealing a box 
around the original slabs. The stones were sealed to the 
base board of the box with caulk so that rubber would not 
run underneath the stone. The insides of the box as well 
as the stones were coated with a release agent and liquid 
rubber was then poured in, covering the stones and filling 
the remaining area of the box. The liquid rubber used - 
Polytek's 60 durometer hardness, one to one mix Poly 75-
60 - was selected for its durability, cost-effectiveness, 
and easy release from concrete with extremely deep 
relief. The liquid nature of this product made it possible 
to capture the minute details in the stones. Additionally, 
because of the nonporous nature of the rubber, only a 
light coat of release agent was necessary. (The Poly 75-
60 liquid rubber was used for the entire molding process.) 

From these negative molds, rubber duplicate master 
models were created which were used to produce the 
form liner molds. Compared to plaster or cement molds, 
these rubber masters were much more durable and lighter 
in weight. 

To make three unique molds for the liners, the rubber 
stone models were affixed onto a permanent backing in 
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Left: The original stone slabs are seen on the ground; one of the 
four original rubber molds used to cast the rubber stone dupli-
cates is being held up. Right: As the finished form liner is 
peeled off the original model, the boxed rubber stone models 
with grout lines are visible. 

the approved patterns. Plywood immersed into the stone 
models during casting made then easily attachable with 
the use of bolts or wood screws. The grout lines around 
the stones were made by boxing around the entire 10 ft. 
by 3-1/2 ft. mold to the exact depth as the dam's stones 
projected and then pouring the liquid rubber around the 
models. The liquid rubber "grout" sealed the individual 
rubber stone models to the base and bonded them into 
one large model. After curing, the grout lines were hit 
lightly with a wire wheel to add the appearance of sand 
textured grout. Wooden sideboards were added as the 
final forming step before pouring the 230 lb. liners. 

A strong 3/4" plywood backing was necessary to 
ensure the rubber form liner's durability against the harsh 
elements of a deep relief vertical concrete pour. Kiewit's 
method of forming, which was to mount as many as nine 
liners to a 30 ft. by 11 ft. steel gang, further complicated 
the problem. Polytek and Poly Creations jointly devel-
oped a proprietary bonding method that vulcanized the 
rubber form liner and plywood into one integral piece to 
produce a durable form. This method allowed the contrac-
tor to position and strip the 4000 lb. forms using a 100 
ton lattice crane. Since the forms outlasted original 
expectations by twice what was first thought, liner costs 
for the project were cut in half. 

Left: The form liners prior to the concrete being poured. Right: 
The cured concrete retaining wall with the appearance of the 
original cut stone blocks. A coat of stain is yet to be applied. 

Once poured and cured, the concrete walls had a coat 
of stain applied. The final appearance of these compo-
nents is now virtually undistinguishable from the original 
cut stone blocks. 	 ■ 
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On the Road to Recovery .. . 
Just because a work of art is not small enough or light 
enough to be easily picked up and hidden away in an 
attache case does not mean it is immune from the reach 
of thieves. In the past year, for instance, five Nagas, 
each weighing more than a ton, were reported stolen 
from a site in Cambodia. As a result of the rapid rise 
around the world in archeological site looting such as 
this and in art theft, there has been increased interna-
tional agitation for uniformity in the legal remedies 
available vis-a-vis recovery of these properties. Substan-
tive laws and procedural laws are not the same through-
out the world; therefore, where and when recovery takes 
place can greatly influence the outcome of the case. 
Some jurisdications favor the bona fide purchaser of sto-
len goods over the original owner, and statutes of limita-
tion vary widely — to name just two differences. 

The 1970 UNESCO Convention on the Means of Pro-
hibiting and Preventing the Illicit Import, Export, and 
Transfer of Ownership of Cultural Property, which oper-
ates on a government to government level, has had lim-
ited effectiveness. One reason has been that the prepon-
derance of the illicit trafficking in art and antiquities 
takes place in non-signatory nations. In 1988, at the 
request of UNESCO, work began on drafting a more 
encompassing convention that would establish a uniform 
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