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INTitOlJUCTIUN 

The p h y s i c a l i n d e s t r u c t i b i l i t y o f t o d a y ' s t i r e s , a v e x i n g 

problem vhen t r y i n g t o d i s p o s e o f them, has been u t i l i z e d t o t h e 

u t m o s t i n t h i s i n n o v a t i v e a p p r o a c h t o s o l v i n g one o f our n a t i o n ' s 

most s t u b b o r n s o l i d ivaste p r o b l e m s , "What t o do w i t h o l d worn o u t 

a u t o m o b i l e tires«" 

l i e s e a r c h e r s w i t h The Goodyear T i r e & Uubber Compcuiy b e l i e v e 

t h a t the s c r a p t i r e s h o r e p r o t e c t i o n mats w i l l n o t o n l y h e l p s o l v e 

a p o l l u t i o n p r o t)lem^ ] ) u t w i l l have t h e added b e n e f i t o f i m p r o v i n g 

o u r marine h a b i t a t and s a v i n g e n e r g y v i a t h e reuse e f f o r t . 

For y e a r s o u r marine d e s i g n e r s have i n d i c a t e d t h a t t h e y c o u l d 

s o l v e many o f t h e w o r l d ' s s h o r e p r - o t e c t i o n problems i f someone w o u l d 

come up w i t h a r e l a t i v e l y t h i n mat t h a t c o u l d a b s o r b , w i t h o u t b e i n g 

d e s t r o y e d , l a r g e ai-iounts o f energy, and t h a t was u n l i m i t e d i n i t s 

b r e a d t h and l e n g t h d i m e n s i o n s , and t h a t c o u l d be made t o e i t h e r 

f l o a t o r s i n k . 

The proposed Goodyear s c r a p t i r e shore; p r o t e c t i o n s t r u c t u r e s 

have g r e a t p o t e n t i a l and t h e y come a t a p r i c e t h a t anyone can 

a f f o r d t o pay. 

The g e n e r a l consensus o f a l l t h e i n d i v i d u a l s k n o w l e d g e a b l e o f 

t h e l a t e s t Goodyear 18 t i r e m o d u l a r c o n s t r u c t i o n system i s t h a t t h i s 

u n i q u e c o n s t r u c t i o n t e c h n o l o g y i s i n d e e d a m a j o r b r e a k - t h r o u g h i n 

t h e d e s i g n of shore p r o t e c t i o n s t r u c t u r e s , and t l i a t t h e r e s u l t i n g 

t i r e s t r u c t u r e s have an e x c e l l e n t chance o f h e l p i n g t o manage o u r 

n a t i o n ' s m a r i n e e n v i r o n m e n t i n t h e f u t u r e . 



These s t r u c t u r e s when p r o p e r l y c o n s t r u c t e d and i n s t a l l e d 

w i l l be u s e f u l as f l o a t i n g b r e a k w a t e r s , on-shore beach e r o s i o n m a t s , 

sand dune s t a b i l i z a t i o n mats, m a r s h l a n d p r o t e c t i o n m a t s , r i v e r and 

s t r e a m bank e r o s i o n mats, and f l o a t i n g a r t i f i c i a l r e e f s ^ 

C o n s t r u c t i o n 

The p r oposed mat d e s i g n s r e l y on a modular c o n s t r u c t i o n c o n c e p t 

where a r e l a t i v e l y few t i r e s a r e s e c u r e d t o g e t h e r t o f o r m a s m a l l 

e a s i l y assembled, p o r t a b l e b u i l d i n g u n i t w h i c h s e r v e s as t h e b a s i c 

b u i l d i n g b l o c k f o r c o n s t r u c t i n g v e r y l a r g e structures» 

The c o n s t r u c t i o n p r o c e d u r e i s q u i t e s i m p l e . F i r s t , t h e m o d u l a r 

u n i t i s c o n s t r u c t e d . T h i s i s done by s e c u r i n g 18 i n d i v i d u a l t i r e s 

t o g e t h e r t o f o r m a 7' x (5 1/2' x 2 1/2' t i g h t l y i n t e r l o c k e d b u n d l e 

o f s c r a p t i r e s , 

Tlie b a s i c inethod used t o c o n s t r u c t t h e t i r e modules i s t o 

s t a c k t h e t i r e s f l a t , b u t v e r t i c a l l y , i n a 3-2-3-2-3-2-3 combina-

t i o n - as shown i n s k e t c h # 1 - w e a v i n g t h e t y i n g m a t e r i a l t h r o u g h 

as you go. The i n c r e a s i n g w e i g h t o f t h e t i r e s t a c k and t h e p h y s i -

c a l c o m p r e s s i o n of t h e t i r o s by liaud w i l l comprtjss the t i r o s 

s u f r i c l ( ! n t l y t o a l l o w easy f a s t e n i n g oi' t h e t y p i n g m a t t u - i a l , and 

f o r m a t i g h t l y s e c u r e d b u n d l e . 

Once t h e modules have been c o n s t r u c t e d t h e y can e a s i l y be 

t r a n s p o r t e d t o t h e a s s e i i i b l y s i t e , 

Interconncïcting m o d u l a r s e c t i o n s r e q u i r e o n l y a s l i / ! , h t a l t e r a -

t i o n i n t i r e p o s i t i o n and t h e a d d i t i o n of two t i r e s p e r modulo. 

F i r s t , t l i e f o u r c o r n e r t i r e s o f each module a r e r o t a t e d a p p r o x i m a t e l y 
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100°; as shewn i n s k e t c h #2. N e x t , Lhe two a d d i t i o n a l t i r e s are 

added and i n t e r l o c k e d t o f o r m t h e d e s i r e d shaped p r o t e c t i v e 

s t r u c t u r e as shown i n S k e t c h //3, 

The r e s u l t i n g mat shown i n s k e t c h number 4, has e x c e l l e n t 

s t r e n g t h c h a r a c t e r i s t i c s (as h i g h as 55,000 l b s b r e a k i n g s t r e n g t h 

on a Ö 1/2 f t spaced l o n g i t u d i n a l and t r a n s v e r s e g r i d ) , and has 

t h e a b i l i t y t o a b s o r b g r e a t amounts o f energy by y i e l d i n g and de-

f o r m i n g when o v e r l o a d e d ( e l o n g a t i o n o f more t h a n 30',« a r e p o s s i b l e 

i n b o t h d i r e c t i o n s ) . 

I t s h o u l d be n o t e d t h a t t h e s e maximum e l o n g a t i o n s o n l y o c c u r 

under e x t r e m e l y h i g h l o a d i n g c o n d i t i o n s , and t h a t t h e modules do 

r e t u r n t o t h e i r n o r m a l sliape under no l o a d c o n d i t i o n s w i t h no p e r -

manent d e f o r m a t i o n r e s u l t i n g . 

Scrap T i r e Sources : 

O b t a i n i n g t h e w o r n - o u t t i r e s t o b u i l d a s c r a p t i r o m a r i n e mat 

s h o u l d be no p r o b l e m i n any a r e a o f r e a s o n a b l e p o p u l a t i o n d e n s i t y , 

Recapping shops, s e r v i c e s t a t i o n s , and t i r e d e a l e r s a r e always 

l o o k i n g f o r ways t o d i s ] ) o s e o f s c r a p t i r e s . A l s o , m u n i c i p a l and 

p r i v a t e waste h a u l e r s must f i n d ways t o d i s p o s e ol' t i r e s w h i c h 

t h e y c o l l e c t . 

Used t i r e s may a l s o be p u r c h a s e d . Normal charges range f r o m 

$10 t o $20 p e r t o n ( a p p r o x i m a t e l y 100 t i r e s ) d e l i v e r e d t o y o u r 

c o n s t r u c t i o n s i t e . O f t e n p u b l i c i z i n g t h e need f o r s c r a p t i r e s and 

p r o v i d i n g a c o n v e n i e n t d r o p o f f o r c o l l e c t i n g s t a t i o n w i l l produce 

an o v e r abundance o f t i r e s . S t a n d a r d 14" and 15" passenger t i r e s 

w ork b e s t f o r m a r i n e mat applications« 



-4-

TWICAL ASSEMBLY DETAILS OF THE PROPOSED GüOlJYE/VR 

SCRAP TIRE SHORE PROTECTION M/VT 

( S i d e View) 

(Top View) 

I n t e r l o c k i n g d e v i c e s 
may be s p e c i a l c o r r o s i o n 
r e s i s t a i t s t e e l h ardware 
as sliown or p l i a i n , r o p e , 
c a b l e , or s t r a p w i t h 
l ) r o p e r f a s t e n e r s . 

M o d u l a r B u i l d i n g U n i t Shown as C o n s t r u c t e d 

S k e t c h No 1 

.(j-,„._.,, Y • -".~-..--.-....-̂ sJ 

M o d u l a r B u i l d i n g U n i t Shown as I n s t a l l e d 

S k e t c h No 2 
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TYPICAL ASSEMBLY DETAILS 01'' IHE PROPOSED Ü0U1JYEAR 

SCRAP TIRE SHORE PiiOTECTION M/\T 

I n t o r c o n n e c t i n g 
t i r e s 

The m o d u l a r u n i t s may be 
o r i e n t e d i n e i t h e r t h e 
t r a n s v e r s e o r t h e l o n g i -
t u d i n a l d i r e c t i o n a 

f K J S IV'̂ l ?r''1»l 8 
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• I n t e r c o n n e c t i n g hardware may be r o p e , c h a i n , 
c a b l e , or s p e c i a l c o r r o s i o n r e s i s t a n t r o d 
as sh own , 

S k e t c h No 3 
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TIIE PROl'USED GUUUYEAR SCIIAP_TIKE 

SHORE PROTECTION MAT 

S k e t c h No 4 



S e l e c t i n g t h e I n t e r l o c k i n g Hardware: 

The t y p e o f i n t e r l o c k i n g liardware w h i c h i s used i n the con-

s t r u c t i o n o f t h e Goodyear Scrap T i r e Shore l ^ r o t e c t i o n S t r u c t u r e s 

w i l l be dependent upon t h e d e s i r e d s t r e n g t h and e x p e c t e d s e r v i c e 

l i f e o f the i n s t a l l a t i o n . The e s t i m a t e d b r e a k i n g s t r e n g t h o f each 

i n t e r l o c k e d t i r e module i s about 5G,(300 pounds i n b o t h t h e l o n g i t u -

d i n a l and t r a n s v e r s e d i r e c t i o n s . T h i s f i g u r e i s c a l c u l a t e d by 

u s i n g t h e t i r e bead b r e a k i n g s t r e n g t h . An e q u i v a l e n t s t r e n g t h 

i n t h e i n t e r l o c k i n g hardware w o u l d p r o v i d e an optimum p e r f o r m a n c e , 

b u t may n o t be n e c e s s a r y f o r a l l a p p l i c a t i o n s ^ 

The i n t e r l o c k i n g hardware w i l l r e p r e s e n t a])proxima 1,ely 1/Ö t o 

1/2 t h e t o t a l c o s t o f t h e b r e a k w a t e r , w i t h l a b o r and t h e m o o r i n g 

system composing t h e r e m a i n i n g c o s t s . The t e m p t a t i o n , t h e r e f o r e , 

i s t o economize on t y i n g m a t e r i a l s as much as p o s s i b l e . T h i s k i n d 

o f e c o n o m i z i n g s h o u l d be a v o i d e d , s i n c e t h e i n t e r l o c k i n g m a t e r i a l 

i s t h e "weak l i n k " i n t h e system. 

The i d e a l i n t e r l o c k i n g m a t e r i a l must be a b l e t o h o l d t o g e t h e r 

f o r 20 y(;ars i n f r ( \ s h o r s e a w a t e r s u b j e c t t o c o r r o s i o n , c r o v a c i n g , 

f a t i g u i n g , and a b r a s i o n . 

V a r i o u s t y p e s and s i z e s o f c h a i n , s y n t h e t i c r o p e , s t e e l c a b l e , 

and p l a s t i c s t r a p a r e c u r r e n t l y b e i n g e v a l u a t e d i n f i e l d tests» 

Of t h e i n t e r l o c k i n g m a t e r i a l s c u r r e n t l y b e i n g i n v e s t i g a t e d , 

s p e c i a l l y m a n u f a c t u r e d 1/2" u n w e l d e d , open l i n k c h a i n has t o d a t e 

p r o v e n t o be b e s t s u i t e d f o r t h e c o n s t r u c t i o n of s c r a p t i r e f l o a t -

i n g b r e a l o v a t e r s and on-shore beach e r o s i o n mats. The open l i n k 
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c l i a i n has adequate s t r e n g t h , i s e a s i l y h a n d l e d , and has a l o n g 

l i f e e x p e c t a n c y i n w a t e r . A l s o , i t can be e a s i l y i n t e r c o n n e c t e d 

w i t h t h e use o f s i m p l e hand t o o l s w h i c h e l i m i n a t e d t h e need f o r 

e x p e n s i v e c o n n e c t i n g l i n k s . 

W h i l e m a t e r i a l s - t e s t i n g s t i l l c o n t i n u e s , t h e f o l l o w i n g has 

become c l e a r ; A v o i d c o n t a c t between d i s s i m i l a r m e t a l s . The 

t h i c k e r t h e i n d i v i d u a l s t r a n d s i n s t e e l c a b l e , t h e l o n g e r i t w i l l 

l a s t and t h e l o w e r t h e p u r c h a s e p r i c e . When w i r e rope i s j o i n e d 

w i t h o v a l c o m p r e s s i o n s l e e v e s , use t h e m a n u f a c t u r e r ' s recommended 

number o f c r i m p s . 

F l o t a t i o n : 

The b a s i c 18 t i r e u n i t s as assembled w e i g h a p p r o x i m a t e l y 400 

l b s ; when p l a c e d i n t h e w a t e r t h e y weigh o n l y about 20% o f 400 l b s 

o r 80 pounds. 

An o l d au t o t i r e when p l a c e d i n t h e w a t e r v e r t i c a l l y t r a p s 

a i r i n t h e crown p o r t i o n o f t h e t o r u s shaped c a r c a s s . T i l l s t r a p p e d 

a i r p r o v i d e s a b u o y a n t f o r c e s u f . l ' i c i o n t t o s u p p o r t t h e w e i g h t o f 

th e immersed t i r e , p l u s 10 a d d i t i o n a l i)ounds. 

Our f u l l s c a l e f l o a t i n g b r e a k w a t e r t e s t i n g program has demon-

s t r a t e d t h a t t h i s t r a p p e d a i r does p r o v i d e more t h a n adequate u n i f o r m 

buoyance f o r t h e b a s i c m o d u l a r c o n s t r u c t i o n u n i t s , Uut y e a r l y 

m a i n t e n a n c e w i l l be r e q u i r e d t o r e p l e n i s h t h e t r a p p e d a i r s u p p l y 

f o r I t i s o n l y a m a t t e r o f a b o u t 2 y e a r s t i m e b e f o r e t h e t r a p p e d 

a i r w i l l be d i s s o l v e d i n t o t h e w a t e r . T h e r e f o r e , t o p r o v i d e 



-9-

maintenance f r e e u n i f ( i r r a f l o t a t i o n i t i s n e c e s s a r y t h a t permanent 

f l o t a t i o n m a t e r i a l be p l a c e d i n each t i j - e . T y p i c a l f l o t a t i o n 

m a t e r i a l s a r e about l / 2 pounds o f r i g i d u r e t h a n e or p o l y s t y r e n e 

foams, c l o s e d c e l l f l e x i b l e foams o r a i r t i g h t e n c l o s u r e s such as 

p l a s t i c bags o f a i r , blow molded p o l y e t h y l e n e f l o a t s , two 1/2 

g a l l o n p l a s t i c b o t t l e s , e t c . M a t e r i a l s w i t h a buoyancy e q u l v a l ( ; n t 

t o t h e t r a p p e d a i r volume and p o s i t i o n e d i n t h e same crown p o s i t i o n 

w i l l do t h e j o b n i c e l y . 

The c o m p l e t e l y u n i f o r m f l o t a t i o n p r o v i d e d by t h i s t e c h n i q u e i s 

a e s t h e t i c a l l y p l e a s i n g , and w i l l f a c i l i t a t e i n t e r c o n n e c t i n g t h e 

u n i t s i n t h e w a t e r . The i n d e p e n d e n t f l o t a t i o n o f each u n i t p r o -

v i d e s a v e r y s t a b l e i n s t a l l a t i o n , and t h e i n t e r c o n n e c t i n g h a r d -

ware i s u t i l i z e d w i t h maximum e f f i c i e n c y , 

I ' l o a t l n g B r e a k w a t e r Mats 

P r e s e n t l y , s c r a p t i r e s h o r e i i r o t e c t i o n mats are b e i n g e x t e n -

s i v e l y i n v e s t i g a t e d as low c o s t , m o b i l e f l o u t i n g b r e a l n v a t o r s f o r 

p r o t e c t i o n o f o ur n a t i o n ' s b a y s , h a r b o r s , and m a r i n a s . Our p r e -

l i m i n a r y r e s e a r c h has i n d i c a t e d t l i a t t h e modula r b u n d l e s o f s c r a p 

t i r e s , p r o p e r l y s e c u r e d t o g e t h e r , do f o r m e a s i l y i n s t a l l e d , r e a d -

i l y a d a p t a b l e f l o a t i n g b r e a k w a t e r b a r r i e r s . 

The c o n s t r u c t i o n p r o c e d u r e s f o r t h e f l o a t i n g b r e a k w a t e r a r e 

i d e n t i c a l t o t h e b a s i c s hore p r o t e c t i o n mats w i t h t h e e x c e p t i o n o f 

a s m a l l amount o f buoyancy m a t e r i a l b e i n g added t o t h e crown s e c -

t i o n o f each t i r e . Once t h e f l o t a t i o n m a t e r i a l has been added t o 
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t h e s c r a p t i r e s , t h e modular u n i t s a r e c o n s t r u c t e d as p r e v i o u s l y 

d e s c r i b e d . The modules can t h e n be i n t e r c o n n e c t e d , u s u a l l y i n 

t h e w a t e r , t o fo n n a b r e a k w a t e r o f t h e r e q u i r e d l e n g t h and w i d t h 

d i m e n s i o n s . j V l l t h a t i s l e f t t o do i s tow t h e b r e a l a a t e r i n t o 

p o s i t i o n and anchor i t i n p l a c e . 

The f l o a t i n g s c r a p t i r e mat c o n s t r u c t i o n s a r e e x c e l l e n t ex-

amples o f maximum o p t i m i z a t i o n i n u t i l i z i x i g t h e t i r e s i n t h e i r 

"as i s " c o n d i t i o n , and, t h e r e f o r e , r e s u l t i n v e r y e c o n o m i c a l s t r u c -

t u r e s w h i c h a r e v e r y r u g g e d and l o n g l a s t i n g . They a r e a l s o c a p a b l e 

o f b e i n g c o n s t r u c t e d w i t l i s i m p l e h a i u l t o o l s , and r e i j u i r e no s p e c i a l 

h a n d l i n g e q u i p m e n t . 

7\ctual f i e l d t e s t s p e r f o r m e d by t h e U n i v e r s i t y of Rhode 

I s l a n d have p r o v e n t h e u t i l i t y o f t h e t i r e mats as c o n v e n t i o n a l 

t y p e f l o a t i n g b r e a k w a t e r s t r u c t u r e s i n l a k e s and s l i e l t e r e d ocean 

w a t e r s . 

Due l a r g e l y t o t h e tremendous success o f t h e UlM p r o j e c t s , and 

t h e e x c e l l e n t d i s s e m i n a t i o n o f t h e r e s u l t s o f t h i s w o r k , a t l e a s t 

seven f u l l s c a l e , s a l t w a t e r e v a l u a t i o n s o f t h e now I B t i r e m o d u l a r 

c o n s t r u c t e d f l o a t i n g b r e a k w a t e r mats a r c now uncierway i n the 

N a r r a g a n s e t t Bay a r e a . 

To d e m o n s t r a t e t h e e f f e c t i v e n e s s o f these s t r u c t u r e s on s m a l l 

f r e s h w a t e r l a k e s , a t h r e e s e c t i o n 550 f e e t l o n g e x p e r i m e n t a l t i r e 

b r e a k w a t e r has been i n s t a l l e d a t t h e W i n g f o o t Lake M a r i n a , A k r o n , 

Ohio. 
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A 760 f e e t l o n g t i r e b r e a k w a t e r has been i n s t a l l e d on Lake 

E r i e a t i J u n k i r k H a r b o r , New Y o r k , t o e v a l u a t e the ( i f f e c t i v e n e s s 

o f these s t r u c t u r e s i n the G r e a t Lake e n v i r o n m e n t . 

A c t u a l on s i t e c o n s t r u c t i o n e x p e r i e n c e has shown t h a t the 

f l o a t i n g s c r a p t i r e b r e a k w a t e r s may be b u i l t and i n s t a l l e d u s i n g 

u n s k i l l e d l a b o r and l i g h t d u t y m e c h a n i c a l equipment. 

F l o a t i n g b r e a k w a t e r s c o n s t r u c t e d w i t h s c r a p t i r e s a r e now a 

r e a l i t y . T h e i r o v e r a l l p e r f o r m a n c e has been documented as ex-

c e l l e n t by a t l e a s t t w e l v e f u 1 1 s c a l e m a r i n e i n s t a l l a t i o n s . I n -

v e s t i g a t i o n s of o t h e r m a r i n e a p p l i c a t i o n s u t i l i z i n g t h e t i r e mats 

s h o u l d now be u n d e r t a k e n . 

Shore or beach S t a b i l i z a t i o n Mats: 

Gre a t sums are s p e n t a n n u a l l y i n t h e U n i t e d S t a t e s by f e d e r a l , 

s t a t e , and m u n i c i p a l g o v e r n m e n t s , and by p r i v a t e owners f o r s t r u c -

t u r e s d e s i g n e d t o p r e v e n t s h o r e and beach e r o s i o n . Many o f t h e 

e x i s t i n g t r a d i t i o n a l means o f s h o r e defenses have f a i l e d , o r t h e y 

have d e t e r i o r a t e d t h r o u g h l a c k o f m a i n t e n a n c e . A l l o f w h i c h t e s t i -

f i e s t o the u r g e n t need f o r t h e development of a d d i t i o n a l a u g m e n t i n g 

s t r u c t u r e s and a s s o c i a t e d t e c h n o l o g y f o r c o m b a t i n g t h i s p r o b l e m . 

The s c r a p t i r e mats p r o p e r l y c o n s t r u c t e d and i n s t a l l e d have 

an e x c e l l e n t chance o f h e l p i n g t o manage or s o l v e t h i s p r o b l e m . 

The s h o r e or beach s c r a p t i r e mats a r e proposed as submerged 

b o t t o m s t a b i l i z i n g s t r u c t u r e s . The mats v i l l be i n s t a l l e d on an 
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e r o d i n g bunk o r beach s t a r t i n g a t t h e h i g h w a t e r mark and ex-

t e n d i n g submerged w e l l o u t i n t o t h e w a t e r t o s t a h i l i z e the uncon-

s o l i d a t e d b o t t o m m a t e r i a l s . 

The c o n s t r u c t i o n and i n s t a l l a t i o n o f a l a r g e submerged t i r e 

mat w i l l be more d i f f i c u l t t h a n t h e f l o a t i n g t i r e m ats, b u t 

a l t e r n a t e s t o s i m p l i f y t h e h a n d l i n g d i f f i c u l t i e s have been c o n c e i v e d 

The U n i v e r s i t y o f M i c h i g a n i s c u r r e n t l y i n v e s t i g a t i n g s h o r e 

and beach s t a b i l i z a t i o n s t r u c t u r e s w h i c h u t i l i z e t h e t i r e mats. 

P l a n s f o r t h e i n s t a l l a t i o n of two such mats a r e now underway, 

One i n s t a l l a t i o n w i l l be i n Lake Huron a t Rogers C i t y , M i c h i g a n , 

T h i s mat w i l l be 55 f e e t w i d e and c o v e r about 200 l i n e a r f e e t o f 

s h o r e i n f r o n t o f t h e c i t y 's waste w a t e r t r e a t m e n t p l a n t . A v a i l -

a b l e I n f o r m a t i o n i n d i c a t e s t h a t as much as 40 f e e t o f l a n d has a l -

r e a d y been l o s t t o e r o d i n g l a k e w a t e r s i n t i l l s a r e a . The second 

i n s t a l l a t i o n w i l l be a t M i c h l a n a , M i c h i g a n . T h i s mat w i l l be 280 

f e e t l o n g . I t w i l l s t a r t a t t h e base of a 30 f t h i g h b l u f f , l i e 

p a r t i a l l y exposed f o r about 10 f t , and t h e n c o n t i n u e o u t i n t o t h e 

l a k e f o r about 45 f t . 

P e r m i t s have been a p p l i e d f o r by Rogers C i t y . M i c h l a n a has 

r e c e i v e d a p p r o v a l on a l l p e r m i t s , and t h e i n s t a l l a t i o n i s now 

a p p r o x i m a t e l y one h a l f c o m p l e t e . R e s u l t s t o d a t e a r e e n c o u r a g i n g . 

The U n i v e r s i t y o f M i c h i g a n w i l l p u b l i s h t h e r e s u l t s o f t h e i r 

i n v e s t i g a t i o n s I n an a n n u a l r e p o r t t i t l e d "Shore E r o s i o n E n g i n e e r -

i n g D e m o n s t r a t i o n P r o j e c t s " , 
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A t t h i s j i o l n t t h o w r i t e r would l i k e t o omi)hfislzo t l u i t t h i s 

p r oposed usage must he documented, and pr o v e n s u c c e s s I n 1 i n a c t u a l 

u s e , b e f o r e I t can be e x a l t e d as t h e s o l u t i o n t o beach e r o s i o n ^ 

M a r s h l a n d S t a b i l i z a t i o n M ats; 

The f l o a t i n g t i r e mat s t r u c t u r e s s h o u l d work v e r y w e l l as 

m a r s h l a n d e r o s i o n s t a b i l i z a t i o n mats, Tlie f l o a t i n g s t r u c t u r e s 

can be c o n s t r u c t e d a t e a s i l y a c c e s s i b l e l o c a t i o n s and th e n towed t o 

t h e m a r s h l a n d p r o b l e m a r e a s . 

The p r e v i o u s maze o f t i r e s w i l l p r e v e n t e r o s i o n and s t a b i l i z e 

t h e marsh~sca i n t e r f a c e w i t h o u t s e r i o u s l y a l t e r i n g n a t u r a l c o n d i -

t i o n s . T i d a l c u r r e n t s , overwash, and sea w a t e r f l o o d i n g a r e a l l 

n e c e s s a r y n a t u r a l f l u c t u a t i n g w a t e r f l o w s w h i c h must be p r e s e r v e d 

i f a v i a b l e m a r s h l a n d i s t o be m a i n t a i n e d . 

N o r t h C a r o l i n a S t a t e U n i v e r s i t y i s c u r r e n t l y i n v e s t i g a t i n g a 

f l o a t i n g s c r a p t i r e m a r s h l a n d s t a b i l i z a t i o n mat, Tlie mat i s on 

th e New R i v e r e s t u a r y and p r o t e c t s a newly v e g e t a t e d shore a r e a . 

The i!iat was I n s t a l l e d iiiore than n y e a r ago. 'I'lio r e s u l t s t o - d a t o 

a r e e n c o u r a g i n g . 

Sand Uune S t a b i l i z a t i o n M ats; 

V e g e t a t i o n s t a b i l i z e d dunes r e l y on t h e u n d e r g r o u n d p a r t s o f 

t h e p l a n t s t o b i n d the sand m a t e r i a l t o g e t h e r f o r e r o s i o n c o n t r o l ^ 

A t b e s t a f r a g i l e system r e q u i r i n g c a r e f u l management and p r o t e c -

t i o n , t h e u t i l i z a t i o n o f a t i r e mat 30 i n c h e s t h i c k w i t h a maze o f 

openings and s u r f a c e s s h o u l d l i e l p t h e p l a n t s b i n d t h e sand m a t e r i a l 

t o g e t h e r . 
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The t i r e mats w i l l t o l e r a t e and p e r s i s t even under t h e most 

adverse c o n d i t i o n s , and t h e r o o t s y s tem, t h e A c h i l l e ' s h e e l o f 

n a t u r a l p l a n t s , w i l l he a f f o r d e d maximum p r o t e c t i o n t o a l l o w them 

t o p e r f o r m t h e i r e x c e l l e n t j o b of s t a b i l i z i n g , w h i l e the p l a n t ' s 

f o l i a g e p e r f o r m s t h e a d d i t i o n a l , much needed f u n c t i o n o f p r o v i d -

i n g a n a t u r a l , a e s t h e t i c a l l y p l e a s i n g c o v e r f o r t h e t i r e m ats. 

N a t u r a l r e s t o r a t i o n and enhancement w i l l have an e x c e l l e n t 

o p p o r t u n i t y o f o c c u r r i n g , because the t i r e s t r u c t u r e s have a v e r y 

l o n g l i f e . 

Plans are now underway t o e v a l u a t e t h e mats as sand dune s t a -

b i l i z a t i o n s t r u c t u r e s a t s e v e r a l s i t e s on t h e Outer Banks o f t h e 

E a s t Coast. 

P r e s e n t dune s t a b i l i z a t i o n systems a r e u n d e p e n d a b l e , endangered, 

and e x p e n s i v e t o m a i n t a i n . H o p e f u l l y , t h e s c r a p t i r e m o d u l a r c o n -

s t r u c t e d mats w i l l augment t h e e x i s t i n g e r o s i o n c o n t r o l s t r u c t u r e s , 

and p r o v i d e an a l t e r n a t i v e t h a t i s more dependable. Ve a r e p r e s e n t l y 

c o o p e r a t i n g w i t h N o r t h C a r o l i n a S t a t e U n i v e r s i t y and t h e Skidaway 

I n s t i t u t e o f Oceanography, a t Savannali, ( i e o r g i a , on t h i s p r o j e c t , 

Tlie t i r e dune s t a b i l i z a t i o n mats can be f u r n i s h e d and i n s t a l l e d 

f o r as l i t t l e as 300 p(!r sq f t , t h a t i s a b o u t y i 3 , 0 0 0 p e r a c r e . 

I t l v e r and Stream Bank Jilrosion Mats : 

R e s e a r c h e r s w i t h the U S Army Corps o f E n g i n e e r s , a t t h e 

Watenvays E x p e r i m e n t a l S t a t i o n i n V i c k s b u r g , M i s s i s s i p p i , a r e 

p l a n n i n g t o I n v e s t i g a t e t h e new m o d u l a r c o n s t r u c t i o n t e c h n i q u e 
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f o r p r e p a r i n g t i r e mats f o r e r o s i o n c o n t r o l on r i v e r and s t r e a m 

banks. E r o s i o n o f our r i v e r and s t r e a m banks i s a m a j o r c o n c e r n 

and m i l l i o n s of d o l l a r s a r e s p e n t y e a r l y t o combat t h i s p r o b l e m . 

I ' l o a t i n g A r t i f i c i a l ROV.ÏH'. 

The f l o a t i n g s c r a p t i r e b r e a k w a t e r s t r u c t u r e s w i l l a t t r a c t 

and c o n c e n t r a t e marine l i f e and p r o v i d e an i d e a l h a b i t a t f o r p r o p a -

g a t i o n , p o s s i b l y b e t t e r t h a n b o t t o m r e e f s a t some s i t e s . These 

s t r u c t u r e s , t h e r e f o r e , may be c o n s i d e r e d as f l o a t i n g a r t i f i c i a l 

r e e f s . T h i s p r o v i d e s y e t a n o t h e r o p p o r t u n i t y f o r i n v e s t i g a t i o n . 

D e s i g n and Cost C o n s i d e r a t i o n s f o r 3-l''oot H i g h Waves : 

Many f u l l s c a l e f i e l d t e s t s have been p e r f o r m e d b\' t h e Sea 

Cra n t E n g i n e e r s a t t h e U n i v e r s i t y o f lUiode I s l a n d t o s u b s t a n t i a t e 

t h e p e r f o r m a n c e o f tJio s c r a p t i r e f l o a t i n g b r e a k w a t e r s . They 

r e p o r t up t o 80% e f f i c i e n c i e s w i t h s t r u c t u r e w i d t h s o f 20 and 2ö 

f e e t i n w a t e r s w i t h 3 t o 4 f o o t wave c l i m a t e s . 

T l i e r e f o r e , i t i s recommended t h a t a s t r u c t u r e 26 f e e t w i d e by 

one u n i t deep be c o n s i d e r e d f o r a t t e n u a t i n g 3 - f o o t h i g h waves. 

A 26 f e e t wide s c r a p t i r e f l o a t i n g b r e a k w a t e r c a n be con-

s t r u c t e d and I n s t a l l e d f o r $15 t o $40 p e r l i n e a r Coot o f b r e a k -

w a t e r d e p e n d i n g upon t h e d e s i r e d s e r v i c e l i l ' e . Long l i f e c o n n ( ! c t -

i n g hardwares and f l o t a t i o n mediums are more e x p e n s i v e . The 

f o l l o w i n g c o s t t a b l e s may be used t o c a l c u l a t e more e x a c t c o s t s 

f o r s e l e c t groups o f d e s i g n s . 
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D e s i g n and Cost C o n s i d e r a t i o n s f o r ö-Foot H i g h Waves ; 

R e s e a r c h e r s w i t h t h e U S Army Corps of E n g i n e e r s , a t t h e 

Waterways E x p e r i m e n t a l S t a t i o n i n V i c k s b u r g , M i s s i s s i p p i , a f t e r 

s t u d y i n g t h e U n i v e r s i t y o f Rhode I s l a n d 's r e p o r t s and t h e i r own 

l a b o r a t o r y r e p o r t on a s i m i l a r g e o m e t r i c shaped t i r e s t r u c t u r e ^ 

c o n c l u d e d t h a t a t i r e s t i x i c t u r e w i t h a 105 f e e t sea t o s h o r e 

w i d t h w o u l d m i n i m i z e s t o r m damage t o a c o n s t r u c t i o n s i t e i n t h e 

open sea o f f the F l o r i d a c o a s t . 

T h e r e f o r e , i t i s recommended t h a t a s t r u c t u r e 105 f e e t wide 

by one u n i t deep be c o n s i d e r e d f o r a t t e n u a t i n g 6 - f o o t h i g h waves. 

T h i s recommendation i s based on l a b o r a t o r y t e s t s , t h e o r e t i c a l 

c a l c u l a t i o n s and f i e l d t e s t s o f maximum wave h e i g h t s o f 3 t o 4 

f e e t o n l y , and t h e r e f o r e s h o u l d be c o n s i d e r e d q u e s t i o n a b l e , 

A 105 f e e t wide s c r a p t i r e f l o a t i n g b r e a l n v a t e r can be c on-

s t r u c t e d and i n s t a l l e d f o r $60 t o $160 p e r l i n e a r f o o t o f b r e a k -

w a t e r depending upon t h e m a t e r i a l s used and t h e d e s i r e d s e r v i c e 

l i f e . 

More e x a c t c o s t breakdowns on b o t h t h e 26 f e e t and 105 f e e t 

w i d e t i r e b r e a k w a t e r i n s t a l l a t i o n s a r e g i v e n i n t h e f o l l o w i n g 

t a b l e s . 
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TAbLE OF COSTS FOR A 26 FT x 600 FT TIRE BR13.VIvWATER 

I t e m 

1) Scrap T i r e s 

2) U r e t h a n e Foam 
(hand m i x i n g ) 

3 ) 1/2" Open L i n k 
S p e c i a l Chain 

4 ) Handmade 500 l b 
c o n c r e t e a n c h o r s 

5) Handmade 250 l b 
c o n c r e t e a n c h o r s 

6) Moo|^ing Chain 
1/2 open l i n k 

7 ) Labor E s t i m a t e 
2 h r s / ' b u n d l e - b n i l d 
i n s t a l l 0 $5.50/hr 

Q u a n t i t y 

6700 

3,3 50 l b s 

U n i t 
Cost 

$.15 

.70 

.65 

30.00 

15.00 

2,800 f t .65 

5.50/hr 

T o t a l 

10,320 f t 

14 

14 

688 h r s 

T o t a l 
Cost 

$ 1005 

2345 

420 

210 

C o s t / f t 
o f BV 

$ 1.68 

3.90 

6,605 11.01 

,70 

.35 

1820 3.04 

3784 6,31 

$16,189 $26 .99 

TABLE OF COSTS I'OR A 105 FT x 600 FT T l i i E BRl'jvlWATER 

I t e m 

1) Scrap T i r e s 

2) Urothano l''oam 
(hand m i x i n g ) 

3 ) 1/2" Open L i n k 
S p e c i a l Chain 

4 ) Handmade 500 l b 
c o n c r e t e a n c h o r s 

5) Handmade 250 l b 
c o n c r e t e a n c h o r s 

U n i t 
Q u a n t i t y Cost 

27,316 

13,658 l b s 

41,280 f t 

28 

28 

.65 

30.00 

15.00 

T o t a l C o s t / f t 
Cost o f BW 

,15 $ '1,098 $ 6 «83 

.70 9,561 15.94 

26,832 44.72 

840 

420 

1.40 

,70 
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6) M o o r i n g Chain 2800 I t .65 1,820 3.04 
l / 2 open l i n k 

7 ) Labor E s t i m a t e 2752 h r s 5.50/hr 15,136 25.23 
2 h r s / b u n d l e - B u i l d & 
I n s t a l l (a> $5.50/hr 

T o t a l $58,707 $97^90 

Oth e r p o s s i b l e m a t e r i a l s w h i c h m i g h t be c o n s i d e r e d f o r i n s e r t i o n 
i n t o t h e t i r e s t o p r o v i d e f l o t a t i o n i n c l u d e t h e f o l l o w i n g i 

C o s t / F t C o s t / F t 
I t e m Cost 26' Wide BW 104' Wide BW 

1) R i g i d U r e t h a n e Foam $ 2 . 4 2 / l b 13.51 $54.04 
(as above) w i t h a u t o -
m l x l n g & d i s p e n s i n g u n i t 

2) Ethafoara Rod l . l l / f t 12.40 49.58 
5" d i a X 12" l o n g 

3) 1/2 g a l P l a s t i c Jugs .26 ea 2.91 11.62 
(t w o p e r t i r e ) and caps 

4) Trapped A i r - f o r f r e e f r e e f r e e 
p r o t o t y p e t e s t i n g 

Other p o s s i b l e e;onnecting m a t e r i a l s w h i c h m i g h t be c o n s i d e r e d f o r 
b u i l d i n g and I n t e r c o n n e c t i n g t h e t i r e b u n d l e s i n c l u d e t h e f o l l o w i n g 

U n i t C o s t / F t C o s t / f t 
I t e m Cost 26' Wide BW 104' Wide BW 

1) 3/8" P r o o f C o l l S t e e l 
C h a i n - and $ . 9 0 / f t $17.36 $69.44 
Quick L i n k C o n n e c t o r s .82 ea 

2) 3/8" Galv A r c f t Cable $ . 4 0 / f t $ 8.90 $35.60 
and Crosby Cable C l i p s .88 ea 

3) 1/4" SS A r c f t Cable $ . 7 3 / f t $14.24 $56.96 
and Crosby Cable C l i p s .73 ea 

4) 1/2" d i a N y l o n Rope $ . 2 2 / f t $ 5.73 $22.92 
And A l Crimped S l e e v e s .38 ea 
C r i m p i n g T o o l & Die 642.00 
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Conolus i o n s ; 

The s e a r c h f o r t o t a l e c o l o g i c a l b a l a n c e w i t h t h e seas i s an 

u n o b t a i n a b l e q u e s t . 

Ever s i n c e man has a r r i v e d on t h e scene, he has had t o c on-

t i n u a l l y a d a p t t o an e v e r c h a n g i n g ( u i v i r o n r a e n t . Tlie seas have 

been one o f t h e m a j o r c o n t r i b u t o r s t o t h i s c h a n g i n g e n v i r o n m e n t . 

These e n v i r o n m e n t a l changes, l i k e a g i n g , have a way o f p r o -

g r e s s i n g a t v a r y i n g r a t e s and a r e s u b j e c t t o u n p r e d i c t a b l e c a t a s -

t r o p h i c happenings a t any t i r a e . They p r e s e n t mankind one o f h i s 

more f o r m i d a b l e c h a l l e n g e s . 

The g e n e r a l consensus o f a l l t h e i n d i v i d u a l s k n o w l e d g e a b l e o f 

t h e l a t e s t Goodyear 18 t i r e m odular c o n s t r u c t i o n system i s t h a t 

t h i s u n i q u e c o n s t r u c t i o n t e c h n o l o g y ( b u i l d i n g b l o c k ) I s I n d e e d 

a m a j o r b r e a k - t h r o u g h i n t h e d e s i g n of shore p r o t e c t i o n s t r u c t u r e s , 

and t h a t t h e r e s u l t i n g t i r e s t r u c t u r e s have an e x c e l l e n t chance o f 

h e l p i n g t o manage our n a t i o n ' s marine e n v i r o n m e n t i n t h e f u t u r e . 

The m o d u l a r b l o c k s have e x c e l l e n t s t r e n g t h and energy a b s o r b i n g 

c h a r a c t e r i s t i c s , and c o u l d p r o v i d e t h e ocean engin(!er w i t h a t o o l 

w h i c h can reduce e r o s i o n r a t e s s u f f i c i e n t l y t o a l l o w mankind t o 

e c o n o m i c a l l y u t i l i z e t h e h i g h l y e n t i c i n g envii'oinuent of our sea 

s h o r e s . 

The p r o j e c t e d s e r v i c e l i f e o f t h e t i r e mats c o u l d be b e t t e r t h a n 

c o n v e n t i o n a l f l o a t i n g t y p e b r e a k w a t e r s t r u c t u r e s due t o t h e e l a s -

t i c n a t u r e o f t h e t i r e s . F i e l d e x p e r i e n c e I n d i c a t e s t h a t sudden 
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u n p r e d i c t a b l e o v e r l o a d s a r e a m a j o r p r o b l e m w i t h c o n v e n t i o n a l 

f l o a t i n g s t r u c t u r e s . The t i r e s t r u c t u r e s have t h e a b i l i t y t o 

w i t h s t a n d t h e s e o v e r l o a d s by d e f l e c t i n g and then r e c o v e r i n g w i t h -

o u t f a i l u r e . The f u r n i s h e d and i n s t a l l e d c o s t s o f t h e p r o p o s e d 

d e s i g n s a r e o n l y l / l O o f t h e c o s t o f e x i s t i n g comparable s t r u c -

t u r e s . I f t h e y a r e b u i l t on a d o - i t - y o u r s e l f b a s i s , t h e o u t o f 

t h e p o c k e t c o s t t o t h e b u i l d i n g can be r e d u c e d a n o t h e r 1/3, 

I t i s n o t our i n t e n t t o d e s i g n s h o r e p r o t e c t i o n s t r u c t u r e s . 

Our o b j e c t i v e I s t o i n f o r m the d e s i g n e r s o f t h o s e s t r u c t u r e s 

t h a t I f t h e y use s c r a p t i r e s i n s t e a d o f t h e m a t e r i a l s t h e y a r e 

now u s i n g , t h e y w i l l produce a b e t t e r p r o d u c t , a t a r e d u c e d c o s t , 

and w i t h a p o t e n t i a l l y l o n g e r s e r v i c e l i f e . 

To t h i s end. The Goodyear T i r e ^ Rubber Company i s d e d i c a t e d 

and w o r k i n g t o w a r d , w i t h a l l b e n e f i t s t o be r e c e i v e d b e i n g t u r n e d 

o v e r t o t h e p u b l i c . 

The Goodyear L e g a l Department asks t h a t I c a u t i o n and I n f o r m 

you t h a t t h e use o f any o f the s c r a p t i r e s t r u c t u r e s d e s c r i b e d i n 

t h i s paper o r I n any o f o u r p u b l i s h e d r e p o r t s s h a l l be a t t h e 

s o l e r i s k and r e s p o n s i b i l i t y o f t h e u s e r w i t h no l i a b i l i t y o f any 

n a t u r e w h a t s o e v e r on the p a r t o f The Goodyear T i r e and Rubber Co. 
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L I S T OF PAüTICIFATINü INSTITUTIONS ANU F I E L D LOCATIONS 

OF TUFIU ASSOCIATE SCKAI' T I K E SHORE 

PUOTECTION PROJECTS 

• Tadeusz K o w a l s k i , PhD, Assoc Prof 
N e l l W Ross, Marine R e c r e a t i o n S p e c i a l i s t 
Marine A d v i s o r y S e r v i c e 
Unlv of Rhode I s l a n d 
N a r r a g a n s e t t , R I 02882 
401-792-6211 

P r o j e c t - F l o a t i n g T i r e Breakwaters ( F i e l d T e s t s ) 

1, Tadeusz Kowalski 

P r i n c i p a l I n v e s t i g a t o r 
U n i v e r s i t y of Rhode I s l a n d 
N a r r a g a n s e t t Bay Campus 
B u t l e r B u i l d i n g 
N a r r a g a n s e t t , R I 02882 

Dr Kowalski performed f u l l instrumented f i e l d t e s t s w1th t h r e e 
f l o a t i n g s c r a p t i r e breakwater s t r u c t u r e s I n the West Passage 
of N a r r a g a n s e t t Bay a t the U n i v e r s I t y ' s Bay Campus, The r e s u l t s 
of the f i r s t t e s t a r e p u b l i s h e d I n the "1974 F l o a t i n g Breakwater 
Conference Papers", Marine T e c h n i c a l Report S e r i e s Number 2 4 , 
U n i v e r s i t y of Rhode I s l a n d , The second t e s t I s covered In a 
URl r e p o r t " E v a l u a t i o n of Scrap T i r e F l o a t i n g Breakwaters", 
A p r i l 1975, 

P r o j e c t - F l o a t i n g T i r e Breakwater ( F i e l d L o c a t i o n s ) 

1. Dr Henry Ch11dors 
Edgewood Yacht Club 
Shaw Ave 
Cranston, R I 02910 

T h i s breakwater i s 20 f e e t wide x 500 f e e t long. I t p r o t e c t s 
The Edgewood Yacht Club Marina I n Upper N a r r a g a n s e t t Bay, 
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2. Ronald F C o u r v l l l e , Pres 
Boston Harbor Marina, I n c 
542 E a s t Squantum S t 
Squantum, MA 02171 

T h i s brealcwater i s 20 f e e t wide x 100 f e e t long and p r o v i d e s 
p r o t e c t i o n f o r the Boston Harbor Marina I n D o r c h e s t e r Bay, MA, 
Pl a n s a r e underway to add 407 f e e t of a d d i t i o n a l breakwater a t 
t h i s s i t e , 

3. Thomas W Kingman 
Cataumet Marina 
Cataumot, MA 02534 

T h i s e x p e r i m e n t a l breakwater I s 20 f e e t wide x 70 foot l o n g . 
I f a l l goes w e l l t h i s Cape Cod Brealcwater w i l l be enlarged i n 
the f u t u r e , 

4. Mike Cuddy, Coordlnator 
Rhode I s l a n d Yacht Club 
Ocean Avenue 
Cr a n s t o n , R I 

T h i s prototype breakwater i s 20 f e e t wide x 90 f e e t long and i s 
l o c a t e d i n N a r r a g a n s e t t Bay. 

5. W i l l i a m P a r e n t , Manager 
P a r e n t ' s Marina 
1 Washington Ave 
Providence, R I 02903 

T h i s 20 f e e t wide x 90 f e e t l o n g experimental breakwater was 
towed 25 m i l e s from URI's Bay Campus to P a r e n t ' s Marina i n 
Providence where i t c o n t i n u e s to do a good job of calming the 
stormy w a t e r s of N a r r a g a n s e t t Bay. A d d i t i o n a l e x p e r i m e n t a l 
s e c t i o n s have been added, 

6. Paul Dodson, P r e s i d e n t 
Newport I n t S a i l b o a t Show 
431 Thames S t 
Newport, R I 02840 

T h i s 26 f e e t wide x 500 f e e t long f l o u t i n g t i r e breakwater was 
used t h i s p a s t F a l l to p r o t e c t the show boats a t the I n t e r n a -
t i o n a l S a i l b o a t Show, F o r t Adams, Newport, R I , The s t r u c t u r e 
i s l o c a t e d i n Newport Harbor, 
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7, Don Dube, Manager 
Don's Marina 
3797 R i v e r s i d e Ave 
Somerset, Mass 

A 20 f e e t wide x 350 f e e t long s t r u c t u r e I s planned for e a r l y 
'76, P e r m i t s have been a p p l i e d f o r , 

8, C a r l Koch 

438 Lewis Wharf 
Boston, Mass 02110 

A major t i r e breakwater (33 f e e t wide x 800 f e e t l ong) I s being 
designed f o r t h i s Boston Harbor, s a l t tvater s i t e , URI I s con-
s u l t i n g on t h i s p r o j e c t , 

9, C a r l C Crosen, Gen Manager 
Great Bay Marina, I n c 
Fox P o i n t Rd 
Newlngton,NH 03801 

A 20 f e e t wide x 300 f e e t long t i r e brealcwater has been pr o -
posed f o r t h i s Great Bay, NH marina, The a r e a has a 6 knot 
c u r r e n t . S p r i n g 1976 I s the p r o j e c t e d c o n s t r u c t i o n date, 

10, R i c h a r d T r e x l e r , Manager 
Moultonboro Marine, I n c 
Moultmboro Neck 
Moultonboro, N H 03226 

A modified design t i r e breakwater i s proposed f o r under dock 
c o n s t r u c t i o n i n Lake Wlnnlpesaukee, T h i s f r e s h water s t r u c t u r e 
has not been I n s t a l l e d to date. 

11. John Zlnck 

P u b l i c Works of Canada 
P 0 Box 7350 
S t Johns, New Brunswick 
Canada, E2L4J4 

C o n s t r u c t i o n has s t a r t e d on t h i s 20 f e e t wide x 420 f e e t l o n g 
t i r e brealcwater f o r use on the Lower Caraquet, New Brunswick, 
T h i s s t r u c t u r e I s to be I n s t a l l e d b e f o r e March '76. 



Robert B P a t t e n , R e g i o n a l Marine S p e c i a l i s t 
Sea Grant A d v i s o r y S e r v i c e 
S t a t e U n i v e r s i t y of New York 
375 Mason H a l l A d d i t i o n 
F r e d o n l a ^ N Y 140(53 
716-673-3413 

P r o j e c t - F l o a t i n g T i r e Breakwaters ( F i e l d L o c a t i o n s ) 

1. W i l l i a m L a r s on, J r 
C i t y E n g i n e e r , Department of E n g i n e e r i n g 
Dunkirk Harbor 
Dunkirk, N Y 14048 

T h i s breakwater i s 26 f e e t wide x 760 f e e t l o ng. I t i s ex-
pected to be 1000 f e e t long when completed. The s t r u c t u r e 
p r o t e c t s s e v e r a l marinas i n Dunkirk Harbor, Lake E r i e , 

2, W a l t e r A C r o n i n , Pros 
Dock & Coal Marina 
1 Dock S t r e e t 
P l a t t s b u r g h , N Y 12901 

T h i s breakwater I s now being c o n s t r u c t e d . P l a n s are to b u i l d 
a s t r u c t u r e 26 f e e t wIde x 250 f e e t long to p r o t e c t the Dock 
& Coal Marina on Lake Charaplaln, 

3, George Hays, Commodore 
Mentor Harbor Yacht Club 
5330 Cornado Dr 
Mentor-on-the-Lake, Ohio 44060 

T h i s brealcwater i s now being c o n s t r u c t e d . When completed I t 
w i l l be 26 f e e t wide x 210 f e e t l o n g . I t w i l l be used to pro-
v i d e p r o t e c t i o n to s a i l boats e n t e r i n g and l e a v i n g the Yacht 
Club's I n l a n d marina. Lake E r i e . 
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I I I . R i c h a r d D Candle, Sec Hd 
W i l l i a m J F i s c h e r , üeslgn Engineer 
The Goodyear T i r e & Rubher Company 
Re s e a r c h D i v i s i o n 
142 Goodyear Blvd 
Akron, OH 44316 
216-794-2624 

P r o j e c t - T i r e Shore P r o t e c t l o n S t r u c t u r e s ( R e p o r t s ) 

1. R i c h a r d D Candle, PE 

The Goodyear T i r e & Rubber Co 
142 Goodyear Blvd 
Akron, OH 44316 

R e s e a r c h e r s w i t h The Goodyear T i r e & Rubber Company have w r i t t e n 
the f o l l o w i n g r e p o r t s on s c r a p t i r e s t r u c t u r e s f o r use i n the 
marine environment: 

"The Proposed (ioodyear S crap T i r e I-Moatlng Breakwater", 1973 . 

"The Proposed Goodyear Scrap T i r e F u l l - D e p t h Breakwater, 
Bulkhead, S e a w a l l , or Revetment", 1973. 

"Goodyear Scrap T1 re F l o a t i n g Breakwater Concepts", 1974. 

"The Proposed Goodyear S i n k i n g Scrap T i r e Marine Mat", 1974, 

"The Proposed Goodyear Modular Mat Type Scrap T i r e F l o a t i n g 
Breakwater", 1974. 

"Scrap T i r e Shore P r o t e c t i o n S t r u c t u r e s " , 1975. 

Pro.i e c t - i'Uoatlng T i r e Breakwater ( F i e l d L o c a t i o n ) 

1. Frank B a l l n t , Mgr 

Wingfoot Lake lèecreati onal Park 
993 Goodyear Park Blvd 
Mogadcr e, OH 44260 

T h i s e x p e r i m e n t a l breakwater i s 26 f e e t wide x 550 f e e t l o ng. 
T h i s r e s e a r c h s t r u c t u r e c o n t a i n s experimental f l o t a t i o n mater-
i a l s and I n t e r c o n n e c t i n g hardwares, which w i l l be e v a l u a t e d f o r 
performance and l i f e . T h i s p r o j e c t I s expected to r e q u i r e 10 
yea r s f o r completion. The breakwater p r o t e c t s the Wingfoot Lake 
Marina on an I n l a n d f r e s h water l a k e l o c a t e d I n Goodyear's 
r e c r e a t i o n a l park. 
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^ l l S J e c t - F l o a t i n g T i r e F i s h i n g Reef ( F i e l d L o n a t i nn) 

1. Frank B a l l n t , Mgr 

Wingfoot Lake R e c r e a t i o n a l Park 
993 Goodyear Park B l v d 
Mogadore, OH 44260 

This e x p e r i m e n t a l f i s h i n g r e e f I s the f i r s t of four such 
s t r u c t u r e s which w i l l be I n s t a l l e d I n t h i s small f r e s h water 
l a k e to provide Improved r e c r e a t i o n a l f i s h i n g . The s t r u c t u r e s 
are approximately 35 f e e t In diameter. 

IV. Robert C Summerfelt, Ur, P r o f e s s o r of Zoology 
School of B i o l o g i c a l S c i e n c e s 
Oklahoma S t a t e U n i v e r s i t y 
S t i l l w a t e r , Oklahoma 74074 
405-372-6211 

- jLLoatlng T i r e Breakwater ( F i e l d L o c a t i o n ) 

1. Oklahoma F i s h e r i e s S e r v i c e 

Department of W i l d l i f e C o n s e r v a t i o n 
S t i l l w a t e r , Oklahoma 74074 

Th i s breakwater w i l l be 26 f e e t wide x 500 f e e t long, and I s now 
under c o n s t r u c t i o n . When completed i t w i l l be I n s t a l l e d i n a 
l o c a l m u n i c i p a l water supply r e s e r v o i r to reduce s h o r e l i n e 
e r o s i o n , provide a s h e l t e r e d area f o r the r e p r o d u c t i o n of l a r g e 
mouth bass, and to g e n e r a l l y Improve the f i s h h a b i t a t . 
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Dr John M Armstrong, D i r e c t o r 
Michael 11 M c G l l l , R e s e a r c h A s s o c i a t e 
The U n i v e r s i t y of Michigan 
Great Lakes Resource Management Program 
C o a s t a l Zone L a b o r a t o r y 
1101 North U n i v e r s i t y B u i l d i n g 
Ann Arb or, Midi I g an 48104 
313-763-1377 

P r o j e c t - On-Shore T i r e Beach Mats ( F i e l d L o o a t l o n a ) 

1. Robert Dixon 
Lake E r o s i o n Chairman 
V i l l a g e of Michlana 
4000 Cherokee D r i v e 
New B u f f a l o , Mich 49117 

T h i s on-shore beach mat I s to be 56 f e e t wide x 260 f e e t long 
when completed. I t i s now l / 2 f i n i s h e d and the performance 
I s a l r e a d y encouraging. I t w i l l p r o t e c t a 30 f e e t high b l u f f 
on Lake Michigan. 

2. Mike H o l t , E n g i n e e r 
C i t y of Rogers C i t y 
193 E a s t Michigan Avenue 
Rogers C i t y , Mich 49779 

T h i s on-shore beach mat w i l l be 56 f e e t wide x 200 f e e t l o n g . 
I t w i l l p r o t e c t an a r e a of shore immediately i n f r o n t of the 
c i t y ' s waste water treatment p l a n t . A v a i l a b l e I n f o r m a t i o n 
i n d i c a t e s t h a t as much as 40 f e e t of land has a l r e a d y been 
l o s t to the eroding waves of Lake Huron at t h i s s i t e . 

A l l p e r m i t s have now been obtained and c o n s t r u c t i o n i s 
scheduled to s t a r t as soon as the weather i s s u I t a b l e f o r 
working outdoors. 



-29-

Dr W i l l i a m W Woodhouse, J r , P r o f e s s o r 
Steve W Broome, A s s i s t a n t 
Department of S o i l S c i e n c e 
North C a r o l i n a S t a t e U n i v e r s i t y 
R a l e i g h , North C a r o l i n a 27607 
919-737-2657 

P r o j e c t - F l o a t i n g T i r e Nfcirsh Mat ( F i e l d L o c a t i o n ) 

1. S t e v e Broome, P r o j e c t Leader 
North C a r o l i n a S t a t e U n i v e r s i t y 

' 188 W i l l i a m s H a l l 
R a l e i g h , North C a r o l i n a 27607 

A f l o a t i n g marsh mat 20 f e e t wide x 90 f e e t long has been con-
s t r u c t e d us ing v e r t i c a l and h o r i z o n t a l f l o a t i n g s c r a p t i r e s . 
The s t r u c t u r e i s l o c a t e d on the New R i v e r E s t u a r y and p r o t e c t s 
a newly v e g e t a t e d marsh a r e a . T h i s proje c t i s more than a 
y e a r old and the r e s u l t s to date a r e e x c e l l e n t . 

P r o j e c t - T i r e Sand Dune S t a b i l i z a t i o n Mat ( F i e l d T e s t ) 

1. Ted Mew, Park E c o l e g i s t 
N a t i o n a l Park S e r v i c e 
Cape H a t t e r a s N a t i o n a l Sea Shore 
F o r t R a l e i g h , RR #1, Box 675 
Manteo, North C a r o l i n a 27954 

R e s e a r c h e r s with the Department of S o i l , S c i e n c e , North 
C a r o l i n a Stat(' U n i v e r s i t y have requested p e r m i s s i o n from the 
N a t i o n a l Park S e r v i c e , to i n s t a l l t e s t s c r a p t i r e sand dune 
s t a b i l i z a t i o n mats a t s e v e r a l endangered, blow out a r e a s I n 
the dunes on Cape H a t t e r a s N a t i o n a l Sea Shore, 
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V I I . Robert W Whalin, PhD 

C h i e f , Wave Dynamics Div 
U S Army Corps E n g i n e e r s 
Waterways Experiment S t a t i o n 
P O Box 631 
Vi c k s b u r g , Miss 39180 
601-636-3111 E x t 3418 

P r o j e c t - i ' l o a t l n g T i r e Breakwater ( L a b o r a t o r y T e s t s ) 

1. D D Davidson, P r o j e c t Engineer 
U S Army Corps E n g i n e e r s 
Waterway Experiment S t a t l o n 
P 0 Box 631 
Vic k s b u r g , Miss 39180 

A r e p o r t has been w r i t t e n by Mr Davidson on the l a b o r a t o r y 
t e s t i n g of a s i m i l a r shaped t i r e breakwater. I t i s t i t l e d 
" H y d r a u l i c C h a r a c t e r i s t i c s of Mobile Breakwaters Composed of 
T i r e s or Spheres". T e c h n i c a l Report H-68-2, June 1968, 

P r o j e c t - F l o a t i n g T i r e Breakwater ( R e p o r t ) 

1. Robert W Whalin, PhD 
Co n s u l t a n t 
11 Luke Boulevard 
Lake Park E s t a t e s , RR#1 

Vicks b u r g , M i s s i s s i p p i 39180 

Dr Whalin has prepared a p r i v a t e c o n s u l t a n t r e p o r t f o r EBASCO 
S e r v i c e s , I n c , Jensen Beach, F l c r I d a , t i t l e d "Design of F l o a t -
i n g Scrap T i r e Breakwa t e r f o r E x p e d i t i n g I n t a k e S t r u c t u r e 
C o n s t r u c t i o n : Hutchinson I s l a n d N u c l e a r Power P l a n t , F l o r i d a 
Power and L i g h t Company," 

This r e p o r t proposes t h a t a f l o a t i n g t i r e s t r u c t u r e be used f o r 
p r o t e c t i n g an o f f - s h o r e c o n s t r u c t i o n s i t e from a d v e r s e wave 
a c t i o n s , EBASCO S e r v i c e s Inc d i d not b u i l d t h i s proposed 
breakwater. 
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V I I I , Eugene P Uichey, P r o f of C i v i l Engr 
313 H a r r i s H y d r a u l i c s L aboratory 
Unlv of Washington 
S e a t t l e , Washington 98195 
2-6-543-2100 

P r o j e c t - F l o a t i n g T i r e Breakwaters ( L a b o r a t o r y T e s t s ) 

1, T h e o r e t i c a l a n a l y s i s only to date, 

IX, Dr George O e r t e l , Marine S e d l r a e n t o l o g l s t 
Skidaway I n s t i t u t e of Oceanography 
P 0 Box 13687 
Savannah, Ga 31406 
912-352-1631 

P r o j e c t - Sand I^ne T i r e S t a b i l i z a t i o n Mats ( F i e l d T e s t ) 

1, Proposal Stage Only, 

P r o j e c t - I n l a n d R i v e r Bank T i r e S t a b i l i z a t i o n Mats ( F i e l d Test ) 

1, P r i v a t e land owner ( p r o p o s a l o n l y ) 

X, Dr Bob Byrne, Dept of G e o l o g i c a l Oceanography 
V I r I n s t i t u t e of Marine Soience 
G l o u c e s t e r P o i n t , V i r 23062 
804-642-2111 

P r o j e c t - Marshland T i r e S t a b i l i z a t i o n Mat ( F i e l d T e s t ) 

1, Proposal Stage Only. 

A s t a t e t a s k f o r c e group has been appointed to i n v e s t i g a t e 
v a r i o u s methods of p r e v e n t i n g the e r o s i o n of the p r o t e c t i v e 
marshland areas on T a n g i e r I s l a n d . Dr Byrne p l a n s to I n c l u d e 
the t i r e s t a b i l i z a t i o n mats as a low c o s t s o l u t i o n to t h i s 
problem. 
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X I , Fred B Givens, J r 
S h o r e l i n e E r o s i o n C o n t r o l Engineer 
U S Dept of A g r i c u l t u r e 
S o i l C o n s e r v a t i o n S e r v i c e 
F 0 Box 171 
Warsaw, Va 22572 

804-333-6931 

P r o j e c t - Marshland T i r e S t a b i l i z a t i o n Mat ( F i e l d T e s t ) 

1. Ta n g i e r I s l a n d Task Force - p r o p o s a l only. 

X I I . Dr W i l l i a m E Odum, Dept of Environmental So 
U n i v e r s i t y of V i r g i n i a 
Books Halls 
C h a r l o t t e s v i l l e , V i r 22903 
804-924-0311 

P r o j e c t - On-Shore T i r e Beach E r o s i o n & Nourishment Mats 

pTeId~TestsT~ — 

1, T a l k i n g s t a g e s o n l y . 

X I I I , R i c h a r d B Stone, Oceanographer 

N a t i o n a l Marine F i s h e r i e s S e r v i c e 
A t l a n t i c E s t u a r i n e F i s h e r i e s Center 
P i v e r s I s l a n d 
B e a u f o r t , N C 28516 
919-728-4595 

P r o j e c t « A r t i f i c i a l T i r e Roofs ( S a l t w a t e r l U i b l t a t ) 
XTTëlTTSïïtsl 

1, Bottom Type A r t i f i c i a l T i r o Reefs Only. 

Mr Stone has w r i t t e n many r e p o r t s on the a r t i f i c i a l t i r e f i s h i n g 
r e e f s . More than 100 a r t i f i c i a l r e e f s have been e s t a b l i s h e d 
of f the E a s t e r n Coast of our Nation, Many o t h e r n a t i o n s have 
b u i l t the t i r e f i s h i n g reefs. His l a t e s t r e p o r t i s "Scrap 
T i r e s as A r t i f i c i a l R e e f s " , p u b l i c a t i o n SW-119, N a t i o n a l Marine 
F i s h e r i e s S e r v i c e , 1974, 
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XIV, E r i c B P r i n c e , PhD Research A s s i s t a n t 
F i s h e r i e s S c i e n c e 
Department of F i s h e r i e s 

V i r P o l y t e c h n i c I n s t i t u t e & S t a t e U n i v e r s i t y 
B l a c k s b u r g , V i r g i n i a 24061 
703-951-5481 

P r o j e c t - A r t i f i c i a l T i r e Reefs ( F r e s h Water H a b i t a t ) 
TFÏëld TestsT " ' 

1. Bottom Type A r l t i f l e a l T i r e Reefs Only, 

Dr P r i n c e i s doing r e s e a r c h on a r t i f i c i a l t i r e r e e f s f o r im-
p r o v i n g f r e s h water f i s h h a b i t a t . He has w r i t t e n many r e p o r t s 
on t h i s s u c c e s s f u l p r o j e c t . The l a t e s t i s t i t l e d " Progress o f 
the Smith Mountain R e s e r v o i r A r t i f i c i a l Reef P r o j e c t " , 
p u b l i s h e d i n the proceedings of the F i r s t I n t e r n a t i o n a l Con-
f e r e n c e on A r t i f i c i a l R e e f s , h e l d i n Houston, Texas, March 
19-22, 1974, 
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DISTRIDUTORS OF SPECIAL IIARDWARE FÜR THE 

SCRAP TlJtt: SxlORE PROTECTION STRUCTURES 

S p e c i f i c a t i o n s : S p e c i a l l / 2 " open l i n k c h a i n , 

2.65 p i t c h , 2,500 l b s b r e a k i n g s t r e n g t h , 
1010 s t e e l , wt a p p r o x 2 l b s / f t , c o s t $ , 7 2 / f t . 

( l ) Bob Adamson, U i r e c t o r o f M a r k e t i n g 
Campbell Chain Company 
3990 E M a r k e t St 
Y o r k , Pa 17402 Ph 717-755-2921 

"IgTHIBUTORS OF TWO COMPONENT RIGID URE'iliy\NE FOAMS 

S p e c i f i c a t i o n s : D e n s i t y : 2.0 t o 2.4 I b s / f t ^ ^ c l o s e d c o l l r i g i d 
u r e t h a n e foam. 

P r i c e : $ . 7 5 / l b f o r foam and f o a m i n g agent 
R a t i o : 1 t o 1 by w e i g h t (foam t o f o a m i n g a g e n t ) 
T h i s foam can be hand mixed and p o u r e d . 

( l ) G e n e r a l L a t e x Corp 
66 Main S t r e e t 
Cambridge, Mass 
Ph 617-864-7750 

V u l t a f o a r a - C a t a l o g 
#: 16F-1402 

( 2 ) PPG I n d u s t r i e s , I n c 
151 C o l f a x S t 
P 0 Box 127 
S p r i n g d a l e , Pa 

S e l e c t r o f c a m - C a t a l o g 
#: 67040 

DISTiilBUTORS OF INSTA-FOAM TYPE iUGID UttEl'lL\NE FOAM 

S p e c i f i c a t i o n s : I n s t a Foam P r o d u c t s , I n c w i l l s u p p l y t h e #2200 
r e f i l l F r o t h Pack K i t w h i c h p r o v i d e s a u t o m a t i c 
m i x i n g and d i s p e n s i n g , c o n s i s t i n g o f 2 t a n k s , 
a h i g h p r e s s u r e r e g u l a t o r , 300 pounds o f c h e m i c a l 
$2.29///, gun hose assembly 30», and NP n o z z l e s . 

The c o s t breakdown o f t h i s u n i t i s as f o l l o w s : 

1 s t Cost - Approx $ 5 . 0 0 / l b o f foam 
R e f i l l Cost - A p p r o x $ 2 . 2 9 / l b o f foam 
N o t e : Approx 1/2 l b o f foam i s r e q u i r e d p e r t i r e . 

( 1 ) Insta-Foam P r o d u c t s , I n c 
2050 No Broadway 
J o l i e t , I l l i n o i s 60435 
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L A R G E MATS ARE T R A N S P O R T E D W I T H E A S E I N T H E WATE'R ' 



C H A I N , R O P t , C A B I . F , A i l D S I RAP C A P A R I I I T I E S A R K B E I N G ' H ' I V E S T I G / 
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