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M i l i t a r y  b r i d g i n g  i s  employed t o  d e f e a t  n a t u r a l  and enemy emplaced 
obs tac les .  The b a t t l e f i e l d s  o f  today  and those o f  t h e  f u t u r e  a r e  
c h a r a c t e r i z e d  b y  s o p h i s t i c a t e d  sensor mechanisms f o r  a c q u i r i n g  t a r g e t s  and 
by  h i g h l y  l e t h a l  and a c c u r a t e  m u n i t i o n s  t h a t  can e f f e c t i v e l y  produce one- 
shot  k i l l s  o f  personnel  and weapons. To s u r v i v e  i n  t h i s  env i ronment ,  U.S. 
m i l i t a r y  f o r c e s  must be a b l e  t o  move r a p i d l y  t o  engage enemy f o r c e s ,  t o  g a i n  
p o s t i o n a l  advantage, and t o  a v o i d  d e t e c t i o n .  

B r i d g i n g  t h a t  i s  m o b i l e  and can be r a p i d l y  emplaced a l l o w s  t h e  momentum 
o f  t h e  b a t t l e  t o  be sus ta ined  r a t h e r  t h a n  bogg ing down o r  b e i n g  f o r c e d  t o  
change d i r e c t i o n  when c o n f r o n t e d  w i t h  n a t u r a l  o r  enemy c r e a t e d  gaps such as 
r i v e r s ,  r a v i n e s ,  t a n k  d i t c h e s ,  and so f o r t h .  

M i l i t a r y  b r i d g i n g  f o r  v e h i c l e  c r o s s i n g  i s  c a t e g o r i z e d  by  t h e  c o n d i t i o n s  
under which i t  i s  emplaced and t h e  purpose f o r  which i t  i s  in tended.  

A s s a u l t  b r i d g i n g  i n v o l v e s  t h e  t r a n s p o r t  and emplacement o f  b r i d g e  
s t r u c t u r e s  i n  t h e  f a c e  o f  an a c t i v e  defense o f  t h e  o b s t a c l e  by  t h e  enemy. 
These b r i d g e s  a r e  capable  o f  moving w i t h  u n i t s  coming under  d i r e c t  enemy 
f i r e ,  and o f  b e i n g  emplaced r a p i d l y  w h i l e  b e i n g  f i r e d  upon. Because o f  t h e  
s i z e  and we igh t  o f  t h e s e  b r idges ,  t h e y  a r e  g e n e r a l l y  c a r r i e d  on heavy tank  
chass is  o r  l a r g e  t r u c k s  t h a t  o f f e r  a  degree o f  p r o t e c t i o n  f rom smal l  arms 
and s h e l l  fragments. Janes book on m i l i t a r y  suppor t  weapons 1  i s t s  some 25 
v a r i a t i o n s  o f  t h i s  t y p e  b r i d g i n g  wor ld-wide i n  l e n g t h s  v a r y i n g  f rom 10 
meters  t o  26 meters  and capable  o f  c a r r y i n g  l o a d s  up t o  60 m e t r i c  tons.  

The c u r r e n t  v e r s i o n  o f  a s s a u l t  b r i d g e  i n  use by  t h e  U.S. Army and t h e  
U.S. Mar ine Corps i s  t h e  "Armored V e h i c l e  Launched B r i d g e "  o r  AVLB as i t  i s  
c a l l e d .  T h i s  b r i d g e  has been i n  s e r v i c e  s i n c e  t h e  e a r l y  1960 's .  The b r i d g e  
i s  mounted on a s p e c i a l l y  c o n f i g u r e d  main  b a t t l e  t a n k  o f  t h e  M48 o r  M60 
s e r i e s .  It i s  63 f e e t  i n  l e n g t h ,  can c r o s s  60 t o n  loads,  and weighs 31,000 
pounds. It i s  h y d r a u l i c a l l y  operated w i t h  a  s i n g l e  h i n g e  p o i n t  t o  enab le  i t  
t o  f o l d  back on t o p  o f  t h e  tank  c h a s s i s  f o r  t r a n s p o r t .  Two o f  t h e  b r i d g e  
programs I w i l l  d i s c u s s  today  a r e  designed t o  r e p l a c e  t h e  e x i s t i n g  AVLB. 

The second c a t e g o r y  o f  m i l i t a r y  b r i d g i n g  i s  c a l l e d  t a c t i c a l  b r i d g i n g .  
T h i s  t y p e  o f  b r i d g e  f u n c t i o n s  t o  p r o v i d e  temporary  b r i d g i n g  i n  suppor t  o f  
t a c t i c a l  opera t ions .  It d i f f e r s  f rom a s s a u l t  b r i d g i n g  p r i m a r i l y  because i t  
i s  no t  emplaced i n  t h e  f a c e  o f  d i r e c t  enemy f i r e  o r  i n  an area t h a t  i s  under 
enemy observed a r t i l l e r y  f i r e .  It i s  c h a r a c t e r i z e d  by  h a v i n g  a c a p a b i l i t y  
t o  c ross  l o n g e r  gaps; i t may use i n t e r m e d i a t e  s u p p o r t s  under  t h e  b r i d g e ;  and 
i t  may r e q u i r e  some s i g n i f i c a n t  s i t e  p r e p a r a t i o n  and r e q u i r e  suppor t  
equipment such as boa ts  and cranes. 



The U.S. Army c u r r e n t l y  has one t a c t i c a l  b r i d g e  f o r  c r o s s i n g  d r y  gaps. 
T h i s  i s  t h e  Medium G i r d e r  B r idge ,  a  panel b r i d g e  w i t h  t e n s i o n  re in fo rcement  
t h a t  can span 160 f e e t  and c a r r y  60 t o n  loads.  Th is  b r i d g e  rep laced  t h e  
famous B a i l e y  B r i d g e  t h a t  was w i d e l y  used i n  World War 11. The Medium 
G i r d e r  B r i d g e  was developed by  t h e  U n i t e d  Kingdom and adopted by  t h e  U.S. i n  
t h e  e a r l y  1970's.  There i s  an ongoing Army program t o  deve lop a  replacement 
b r i d g e  t h a t  can c a r r y  70 t o n  loads and be emplaced more r a p i d l y .  

The U.S. Army's p r i n c i p a l  t a c t i c a l  b r i d g i n g  f o r  c r o s s i n g  wet gaRs i s  t h e  
Ribbon Br idge .  Th is  i s  a  f l o a t i n g  b r i d g e  t h a t  can be b u i l t  t o  any l e n g t h  by  
c o n n e c t i n g  a  s u f f i c i e n t  number o f  sec t ions .  A l t e r n a t e l y  3  and 5 s e c t i o n  
r a f t s  can be assembled and powered across r i v e r s  u s i n g  a  b r i d g e  e r e c t i o n  
boa t .  T h i s  b r i d g e  was cop ied  by  t h e  U.S. from a  Russian des ign,  and was p u t  
i n t o  s e r v i c e  i n  t h e  m id  1970's.  The t i m e  t o  emplace t h e  r i b b o n  b r i d g e  i s  
h i g h l y  dependent on s i t e  chosen, bu t  c r o s s i n g  100 '  gaps i n  30 t o  45 minutes  
i s  p o s s i b l e .  The t h i r d  b r i d g e  program I w i l l  d i scuss  today  r e l a t e s  t o  t h e  
improvement o f  t h e  e x i s t i n g  r i b b o n  b r idge .  

The l a s t  c a t e g o r y  o f  m i l i t a r y  b r i d g i n g  i s  c a l l e d  L i n e  o f  Communication 
b r i d g i n g .  T h i s  t y p e  o f  b r i d g i n g  p r o v i d e s  ma jo r  permanent b r i d g i n g  f o r  b o t h  
road and r a i l r o a d  use i n  t h e  t h e a t e r  o f  opera t ions .  These b r i d g e s  a r e  
c o n s t r u c t e d  u s i n g  a  v a r i e t y  o f  s e t s  o f  p r e f a b r i c a t e d  semi-s tandard 
c o n s t r u c t i o n  components t a i l o r e d  f o r  r a p i d  e r e c t i o n  by  s e m i s k i l l e d  l a b o r .  I 
w i l l  no t  d i s c u s s  t h i s  c a t a g o r y  o f  b r i d g i n g  as t h e r e  a r e  no on-go ing Army o r  
Mar ine Corps development programs i n  t h i s  ca tagory .  

There a r e  t h r e e  b r i d g e  development programs t h a t  BMY i s  c u r r e n t l y  
work ing  on, two  f o r  t h e  Army and one f o r  t h e  Mar ine Corps. A l l  o f  t hese  
programs a r e  o r i e n t e d  t o  c o r r e c t  d e f i c i e n c e s  i n  t h e  c u r r e n t  systems. The 
p r i n c i p a l  new requ i rement  f o r  t h e  b r i d g e s  under  development i s  i n  i n c r e a s e  
t h e i r  l o a d  c a r r y i n g  c a p a c i t y  f rom t h e  p resen t  60 t o n  t o  70 t o n  t o  hand le  t h e  
h e a v i e r  v e h i c l e s  now i n  use. T h i s  a p p l i e s  t o  b o t h  t h e  a s s a u l t  and t a c t i c a l  
b r i d g i n g .  A  second requ i rement  i s  t o  i n c r e a s e  t h e  l e n g t h s  o f  t h e  a s s a u l t  
b r i d g e s  t o  a l l o w  passage of a  h i g h e r  percentage o f  t h e  gaps expected t o  be 
encountered. A  t h i r d  c o n s i d e r a t i o n  i n  t h e  des ign  o f  t h e s e  a s s a u l t  b r i d g e s  
i s  t h a t  o f  m o b i l i t y .  Fo r  t h i s  t h e y  must be t r a n s p o r t e d  on v e h i c l e s  t h a t  can 
keep pace w i t h  t h e  newest b a t t l e  tanks  and personnel  c a r r i e r s .  The o t h e r  
changes t o  be i n c o r p o r t e d  i n t o  t h e  t h r e e  b r i d g e  systems we a r e  d e v e l o p i n g  
I w i l l  d i scuss  as I go t h r o u g h  each program. 

HEAVY ASSAULT BRIDGE 

The Heavy A s s a u l t  B r i d g e  (HAB) i s  under  development a t  BMY f o r  t h e  U.S. 
Army. It w i l l  be t h e  s tandard  Army a s s a u l t  b r i d g e  and w i l l  r e p l a c e  t h e  
e x i s t i n g  Armored V e h i c l e  Lmnched B r i d g e  (AVLB). Work began on t h e  HAB 
b r i d g e  system i n  1983. BM{ i s  t o  produce t h r e e  p r o t o t y p e  systems. Two o f  
these w i l l  mount and launc.1 t h e  b r i d g e  f rom an M 1  Main B a t t l e  Tank chass is .  
One w i l l  be s i m i l a r l y  mou l ted  on an M60 t a n k  chass is .  The b r i d g e  rep resen ts  



a  ma jo r  improvement over  t h e  p resen t  AVLB. The b r i d g e  i s  l o n g e r  (32 m vs 
19 m), can c a r r y  h e a v i e r  loads ( 70 T  vs 60 T) ,  and i s  l i g h t e r  i n  weight  
(22,400 l b  vs  31,000 l b ) .  The launcher  can p i c k  up and launch t h e  b r i d g e  
f rom e i t h e r  end, and t h e  launcher  can a l s o  be used t o  c a r r y ,  launch,  and 
r e t r i e v e  b o t h  t h e  e x i s t i n g  AVLB and t h e  T r a i l e r  Launched B r i d g e  I w i l l  
d i s c u s s  next .  The o v e r a l l  d imensions and weights  o f  t h e  HAB system a r e  such 
t h a t  t h e y  do n o t  degrade t h e  m o b i l i t y  o f  t h e  M 1  chass is  o r  d e t r a c t  f rom i t s  
performance i n  terms o f  speed, a b i l i t y  t o  c l i m b  over o b s t a c l e s  o r  t o  c ross 
d i t c h e s .  A lso,  because t h e  sys tem's  we igh t  and c e n t e r  o f  g r a v i t y  ape w i t h i n  
t h e  same l i m i t s  as t h e  b a s i c  MI t ank  w i t h  i t s  t u r r e t ,  t h e r e  a r e  no 
m o d i f i c a t i o n s  t o  t h e  M I  chass is  requ i red .  

The l a u n c h e r  i s  b a s i c a l l y  a  h y d r a u l i c a l l y  operated mechanism t h a t  f i r s t  
t i l t s  fo rward p l a c i n g  a  f o o t  on t h e  ground. T h i s  f o o t  a c t s  as t h e  f u l c r u m  
o f  t h e  l a u n c h i n g  system. The t i l t  frame and t h e  tongue o f  t h e  launcher  
cause t h e  b r i d g e  t o  r o t a t e  th rough  a  v e r t i c a l  p o s i t i o n  t o  a  f u l l y  extended 
h o r i z o n t a l  p o s i t i o n  over  t h e  gaps t o  be crossed. 

The b r i d g e  i s  b u i l t  i n  severa l  sec t ions .  There a r e  two t readways 
connected by  t r a n s v e r s e  beams and l i f t i n g  beams. The l i f t i n g  beams a r e  
engaged by  t h e  launcher  tongue th rough  qu ick -d i sconnec t  h y d r a u l i c  c o u p l i n g s  
t h a t  a l l o w  h y d r a u l i c  p ressure  t o  be a p p l i e d  t o  t h e  b r i d g e ' s  h y d r a u l i c  
system. The b r i d g e  i s  f u r t h e r  anchored t o  t h e  tongue by means o f  
h y d r a u l i c a l l y  a c t i v i t e d  l o c k i n g  p ins .  Each t readway c o n s i s t s  o f  a  c e n t e r  
s e c t i o n ,  two ramp s e c t i o n s ,  and two b e l l  c ranks a t  t h e  h i n g e  p o i n t s .  

The h y d r a u l i c  system i s  powered by  t h e  t a n k  eng ine which d r i v e s  a  
v a r i a b l e  d isp lacement ,  t o r q u e - l i m i t e d  pump o p e r a t i n g  a t  p ressures  up t o  
4,000 p s i .  Movement o f  t h e  launcher  and b r i d g e  a r e  c o n t r o l l e d  f rom a  
c o n t r o l  box t h a t  p r o v i d e s  e l e c t r i c  s i g n a l s  t o  a c t i v a t e  t h e  sys tem's  
d i r e c t i o n a l  c o n t r o l  va lves.  As a  back-up t h e r e  i s  a  manual o v e r r i d e  
system. I n  a d d i t i o n  t o  t h e  d i r e c t i o n a l  c o n t r o l  v a l v e s  t h e r e  a r e  o v e r c e n t e r  
va lves  and mot ion  c o n t r o l  va lves i n c o r p o r a t e d  t o  smooth o u t  t h e  mot ions o f  
system, t o  p r o v i d e  thermal  p r o t e c t i o n ,  t o  l o c k  l o a d s  i n  d e s i r e d  p o s i t i o n s ,  
and t o  p reven t  l o a d s  f rom r u n n i n g  ahead o f  t h e  pump. F i n a l l y ,  r e l i e f  va l ves  
a r e  i n c o r p o r a t e d  t o  p r o v i d e  i n d i v i d u a l  c i r c u i t  p r o t e c t i o n .  

F i l t e r s  a r e  p r o v i d e d  t o  m i n i m i z e  t h e  p o s s i b i l i t y  o f  system 
contaminat ion.  These a r e  l o c a t e d  a t  t h e  pump i n l e t  and o u t l e t  and on t h e  
r e t u r n  l i n e .  The r e t u r n  l i n e  f i l t e r  i s  necessary  s i n c e  t h e  h y d r a u l i c  l i n e s  
f rom t h e  launcher  t o  t h e  b r i d g e  a r e  connected and d i sconnec ted  r o u t i n e l y  
d u r i n g  launch and r e t r i e v a l  c y c l e s .  

There a r e  21 h y d r a u l i c  c y l i n d e r s  i n  t h e  TLB system. These p e r f o r m  t h r e e  

1 
b a s i c  f u n c t i o n s :  b r i d g e  l a u n c h i n g  and r e t r i e v a l ,  l a u n c h e r  tongue t o  b r i d g e  
connec t ing  and d i sconnec t ing ,  and b r i d g e  f o l d i n g  and u n f o l d i n g .  



The l a u n c h e r  has two launch c y l i n d e r s  f o r  r a i s i n g  and l o w e r i n g  t h e  t i l t  
frame, two  i n t e r m e d i a t e  c y l i n d e r s ,  and one tongue c y l i n d e r  t h a t  r o t a t e  t h e  
b r i d g e  t h r o u g h  a  predetermined geometr ic  pa th  f rom stowed t o  l aunch  p o s t i o n  
and r e t u r n .  

I n  t h e  tongue  i t s e l f  a r e  two l o c k i n g  c y l i n d e r s  t h a t  f i r m l y  p o s i t i o n  t h e  
tongue and b r i d g e  t o g e t h e r  and two e j e c t i o n  c y l i n d e r s  t h a t  separa te  t h e  
tongue f rom t h e  b r i d g e  a f t e r  t h e  launch sequence i s  completed. 

The b r i d g e  assembly c o n s i s t s  o f  two f o l d i n g  h i n g e  p o i n t s  w i t h  t h r e e  
i d e n t i c a l  subassemblies. Each subassembly c o n t a i n s  two  c y l i n d e r s  f o r  a  
t o t a l  o f  twe lve .  The c y l i n d e r s  a c t  th rough  t h e  b e l l  c ranks o f  t h e  br idge.  
Ex tend ing  t h e  c y l i n d e r s  causes t h e  b r i d g e  s e c t i o n  t o  f o l d  c losed.  
R e t r a c t i n g  t h e  c y l i n d e r s  opens t h e  b r idge .  To conserve weight ,  t hese  t w e l v e  
c y l i n d e r s  a r e  u n i q u e l y  c o n s t r u c t e d  f rom aluminum. 

The Government o f  t h e  U n i t e d  Sta tes ,  u n i t e d  Kingdom, and t h e  Federa l  
Repub l i c  o f  Germany entered i n t o  an agreement i n  January 1986 govern ing  t h e  
des ign  o f  m i l i t a r y  b r i d g i n g .  T h i s  agreement i s  t i t l e d  " T r i l a t e r a l  Code f o r  
M i l i t a r y  B r i d g i n g  and Gap Cross ing Equipment". The code s p e c i f i e s  des ign  
parameters,  l o a d i n g  c r i t e r i a ,  s a f e t y  f a c t o r s ,  and t e s t i n g  requ i rements .  
S ince most o f  you  a r e  i n v o l v e d  i n  commercial a p p l i c a t i o n s  o f  movable 
b r i d g e s ,  I shou ld  p o i n t  o u t  severa l  areas o f  t h i s  code t h a t  cause ou r  
m i l i t a r y  des igns t o  d i f f e r  s i g n i f i c a n t l y  f rom y o u r  c i v i l i a n  a p p l i c a t i o n s .  
F i r s t ,  t h e  code v e r y  s p e c i f i c a l l y  d i r e c t s  t h a t  t h e  b r i d g e s  w i l l  be designed 
t o  m i n i m i z e  weight .  Secondly, t h e  s a f e t y  f a c t o r s  f o r  these  b r i d g e s  v a r y  
from 1.33 t o  1.53. F i n a l l y ,  t h e  l i f e  o f  t h e  b r i d g e  i s  v e r y  s h o r t ,  w i t h  200 
t o  300 c y c l e s  o f  l aunch ing ,  c r o s s i n g  and r e t r i e v i n g  b e i n g  somewhat t h e  mode. 

To g i v e  you  an i d e a  o f  t h e  s t a t u s  o f  t h e  HAB program, h e r e  a r e  some key 
m i les tones .  

C o n t r a c t o r  Test  System 1 January I988  
C o n t r a c t o r  Test  System 2  February  1988 
C o n t r a c t o r  Test  System 3  June 1988 

Government O p e r a t i o n a l  Tes ts  October 1988 - September 1989 
P r o d u c t i o n  S t a r t  December 1990 

TRAILER LAUNCHED BRIDGE 

The U.S. Mar ine Corps has a  requ i rement  f o r  a s s a u l t  b r i d g i n g  s i m i l a r  t o  
t h a t  o f  t h e  U.S. Army. However, t h e i r  f o r c e  s t r u c t u r e  and m i s s i o n  d i c t a t e s  
t h a t  t h e i r  b r i d g e  systems be somewhat unique.  The Mar ine  Corps does n o t  
possess tanks  i n  t h e  same l a r g e  q u a n t i t y  as does t h e  Army. They a r e  
r e l u c t a n t  t o  d e d i c a t e  a  t a n k  chass is  t h a t  can c a r r y  a  gun t o  t h e  t a s k  o f  
c a r r y i n g  a  b r idge .  They t h e r e f o r e  s e l e c t e d  a  t r a i l e r  t h a t  can be pushed o r  
p u l l e d  by  a  tank  o r  heavy t r u c k  as t h e  p e r f e r r e d  mode f o r  t r a n s p o r t i n g  and 
l a u n c h i n g  t h e i r  a s s a u l t  b r idges .  A lso,  because t h e  Corps '  m i s s i o n  i s  t o  
r a p i d l y  dep loy  anywhere i n  t h e  wor ld,  t h e y  want a  b r i d g e  system t h a t  can be 
a i r l i f t e d  i n  C130 cargo a i r c r a f t  r a t h e r  t h a n  r e q u i r i n g  t h e  l a r g e r  C5A used 
by  t h e  HAB. 



Other  t h a n  accommodating t o  these two des ign  r e s t r i c t i o n s ,  t h e  T r a i l e r  
Launched B r i d g e  i s  ve ry  s i m i l a r  t o  t h e  Heavy Assau l t  B r idge .  The b r i d g e  i s  
s h o r t e r  by some 8  meters,  and i s  l i g h t e r  by  some 8,600 pounds. It i s  a  
c l a s s  70 b r i d g e  capable  o f  c r o s s i n g  t h e  same loads  as i t s  l a r g e r  
c o u n t e r p a r t .  

The c o n s t r u c t i o n  o f  t h e  b r i d g e  i n  two treadways c o n s i s t i n g  o f  two ramps, 
a  c e n t e r  s e c t i o n  and two b e l l  c ranks i s  t h e  same as t h e  Heavy A s s a u l t  
Br idge.  The h y d r a u l i c  system i s  v i r t u a l l y  a  carbon copy o f  t h e  HAB. The 
d i f f e r e n c e s  appear i n  t h e  t r a i l e r ,  which i s  un ique t o  t h e  TLB, and i n  t h e  
mechanisms t h a t  a l l o w  t h e  TLB t o  be squeezed i n t o  a  C130. 

The t r a i l e r  i s  some 40 f e e t  long. It i n c o r p o r a t e s  i t s  own power system 
f o r  d r i v i n g  t h e  h y d r a u l i c  pumps. There a r e  two t w o - c y l i n d e r  d i e s e l  engines 
and two h y d r a u l i c  pumps t h a t  opera te  i n  p a r a l l e l .  Normal o p e r a t i o n  i s  done 
u s i n g  bo th  eng ines and pumps, bu t  can be accompl ished w i t h  one. The t r a i l e r  
i s  p r i n c i p a l l y  aluminum. The frame i s  made i n  two s e c t i o n s  t h a t  can be 
te lescoped  so t h a t  t h e  l e n g t h  o f  t h e  t r a i l e r  can be matched t o  t h e  
p a r t i c u l a r  b r i d g e  be ing  hand led ( i .e.  t h e  TLB, HAB o r  AVLB). L i k e  t h e  HAB 
launcher  t h e  TLB i n c o r p o r a t e s  a  t i l t  frame t h a t  r o t a t e s  t h e  b r i d g e  t o  a  near  
v e r t i c a l  p o s i t i o n  a t  t h e  same t i m e  as i t  p l a c e s  a  f o o t  on t h e  ground. A 
tongue c y l i n d e r ,  a c t u a l l y  two c y l i n d e r s ,  move t h e  b r i d g e  pas t  v e r t i c a l  and, 
a f t e r  t h e  b r i d g e  i s  unfo lded,  t o  t h e  h o r i z o n t a l  p o s i t i o n  ove r  t h e  gaps. 
Once t h e  b r i d g e  i s  across t h e  gap, t h e r e  a r e  e j e c t i o n  c y l i n d e r s  t h a t  
decouple  t h e  tongue f rom t h e  b r i d g e ' s  l i f t i n g  beam and a l l o w  t h e  launcher  t o  
be moved away. 

The m a t e r i a l  used i n  t h e  TLB i s  a lmost  e n t i r e l y  aluminum. It was no t  
necessary t o  use composi tes t o  g e t  t h e  we igh t  down, n o r  d i d  t h e  Mar ine Corps 
wish t o  r i s k  a  des ign  based on composi tes o r  i n c u r  t h e  added c o s t s  o f  
deve lop ing  and p r o c u r i n g  t h i s  m a t e r i a l .  There a r e  some s t e e l  p l a t e s  i n  t h e  
ramp ends t o  t a k e  t h e  wear o f  v e h i c l e s  i m p a c t i n g  t h i s  area, and t h e r e  a r e  
some s t e e l  components i n  t h e  h inge  areas. 

I n  o r d e r  t o  make t h e  TLB nar row enough t o  f i t  i n t o  a  C130 and y e t  be 
wide enough t o  accommodate a l l  t ypes  o f  m i l i t a r y  t r a f f i c ,  two  d e s i g n  
f e a t u r e s  were inco rpora ted .  F i r s t ,  one t readway was made as nar row as 
p o s s i b l e .  The w i d t h  o f  t h e  wide t readway was t h e n  de te rm ined  b y  a l i g n i n g  
t h e  v a r i o u s  v e h i c l e s  t i r e s  o r  t r e a d s  on t h e  i n s i d e  c u r b  o f  t h e  na r row 
treadway and measur ing across t h e  l e n g t h  o f  t h e i r  a x l e  t o  t h e  o t h e r  t i r e  o r  
t r e a d .  However, even t h i s  r e d u c t i o n  i n  w i d t h  i s  n o t  e n t i r e l y  s u f f i c i e n t .  
To compress t h e  b r i d g e  t o  115 inches  ( t h e  maximum a l l o w e d  i n  a  C130) i t  i s  
necessary t o  move t h e  two t readways t o g e t h e r .  T h i s  i s  done b y  removing p i n s  
and b o l t s  f rom one s i d e  o f  t h e  t r a n s v e r s e  beams and l i f t i n g  beams and 
p h y s i c a l l y  j a c k i n g  t h e  t readways t o g e t h e r  u n t i l  t h e y  touch,  To f u r t h e r  
accommodate t o  t h e  C130 cargo compartment, t h e  wheels o f  t h e  t r a i l e r  a r e  
removed, and t h e  t o w i n g  tongue i s  f o l d e d  back. 



The TLB program i s  about one y e a r  ahead o f  t h e  HAB program as t h e  
f o l l o w i n g  schedu le  o f  m i l e s t o n e s  i n d i c a t e s :  

Complete System 1 September 1987 
Complete System 2 November 1987 

Government Test ,  System I September 1987 - February  1988 
Government Opera t iona l  Test  March - June 1988 

o f  Systems 1 and 2 
P r o d u c t i o n  J u l y  1989 

IMPROVED RIBBON BRIDGE 

The Ribbon B r i d g e  i s  t h e  p r i n c i p a l  t a c t i c a l  b r i d g e  used by t h e  U.S. Army 
t o  c ross  wet gaps (e.g. r i v e r s  and streams).  Developed by t h e  U.S. i n  t h e  
l a t e  1960 's ,  t h e  Ribbon B r i d g e  was r e v e r s e  engineered f rom a  Russian 
des ign.  I n  o u r  Army i t  rep laced  t h e  M4T6 f l o a t i n g  b r i d g e  which was a  ve ry  
l a b o r  i n t e n s i v e  and t i m e  consuming b r i d g e  t o  i n s t a l l ,  i n v o l v i n g  as i t  d i d  
two  and f o u r  men teams c a r r y i n g  i n d i v i d u a l  p ieces  t h a t  had t o  be p inned 
t o g e t h e r  t o  c r e a t e  b r i d g e  sec t ions .  The Ribbon B r i d g e  comes i n  f o l d e d  
s e c t i o n s  t h a t  a r e  l i t e r a l l y  dumped i n t o  t h e  water,  u n f o l d  b y  themselves and 

I can be j o i n e d  s e c t i o n  t o  s e c t i o n  t o  c r e a t e  b r i d g e s  o r  r a f t s .  

The development o f  an Improved Ribbon B r i d g e  by BMY i s  des igned 
p r i m a r i l y  t o  p r o v i d e  inc reased  f l o t a t i o n  i n  t h e  event t h e  s h e l l  o f  t h e  
b r i d g e  i s  pene t ra ted ,  t o  i n c r e a s e  t h e  b r i d g e ' s  l o a d  c a r r y i n g  c a p a c i t y  t o  70 
t o n s  i n  10 f o o t  pe r  second c u r r e n t s ,  t o  p r o v i d e  l o n g e r  ramp t o  access h i g h e r  

1 banks, and t o  mount t h e  system on a  new c a r r i e r .  

The p r i n c i p a l  b r i d g e  components a r e  t h e  i n t e r i o r  bay c o n s i s t i n g  o f  
roadway and bow s e c t i o n s ,  t h e  ramp bay, and t h e  t r a n s p o r t e r .  The bays f o l d  
i n  f o u r  s e c t i o n s  t o  s i t  on t h e  t r u c k  i n  a  " W "  shape. They a r e  launched and 
r e t r i e v e d  u s i n g  an h y d r a u l i c a l l y  opera ted  t i l t i n g  boom mechanism t h a t  i s  
i n t e g r a l  t o  t h e  t r u c k .  

I n  o r d e r  t o  g a i n  t h e  inc reased  performance o f  t h e  b r i d g e  i n  f a s t  water ,  
BMY eng ineers  i n v e s t i g a t e d  some 18 v a r i a t i o n s  f o r  a  new bow. These 
v a r i a t i o n s  looked  a t  t h e  bow ang le ,  t h e  shape o f  t h e  bot tom, and t h e  l e n g t h  
o f  t h e  bow. None o f  t h e s e  elements can be cons ide red  independen t l y ,  

1 however, s i n c e  t h e  f o l d e d  b r i d g e  on t h e  t r a n s p o r t e r  must f i t  t h r o u g h  an 
enve lop whose s i z e  i s  determined by  european tunne ls .  It was determined 
v e r y  e a r l y  t h a t  a  dam o r  w a l l  on t h e  t i p  would be r e q u i r e d  on a l l  models. 
Us ing  t h e  f a c i l i t i e s  o f  Stevens I n s t i t u t e  i n  New Jersey,  t h e s e  models were 
t e s t e d  i n  a  wa te r  tank .  The shape s e l e c t e d  exceeded t h e  c r i t e r i a  o f  
c a r r y i n g  70 t o n s  i n  10 f o o t  p e r  second c u r r e n t s .  

1 



T h i s  program i s  proceeding a t  a  ve ry  d e l i b e r a t e  pace a t  t h e  present  
t ime. Th is  has been d i c t a t e d  l a r g e l y  b y  fund ing  c o n s t r a i n t s  w i t h i n  t h e  
Army. P r e s e n t l y  t h e y  have a  l o t  o f  b r i d g e  programs competing f o r  l i m i t e d  
resources.  We have cons t ruc ted  t h e  new bows f o r  one i n t e r i o r  s e c t i o n  and 
have j u s t  s t a r t e d  t e s t i n g .  Beginn ing i n  December we w i l l  do t h e  f i n a l  
des ign  o f  t h e  ramp bay and t r a n s p o r t e r .  We w i l l  then f a b r i c a t e  one ramp bay 
and one t r a n s p o r t e r .  These components w i l l  be t e s t e d  and, based on t h e i r  
success, we w i l l  undertake t h e  f a b r i c a t i o n  o f  some 11 a d d i t i o n a l  i n t e r i o r  
bays, ano ther  ramp bay, and f i v e  t r a n s p o r t e r s .  These p r o t o t y p e s  w i l l  t hen  
undergo a  y e a r - l o n g  e v a l u a t i o n  l e a d i n g  t o  eventua l  procurement beg inn ing  i n  
1991. 

These a r e  t h e  t h r e e  developmental b r i d g e  programs a t  BMY. I hope they  
a r e  o f  i n t e r e s t  t o  you and perhaps even have some a p p l i c a t i o n  t o  y o u r  work. 
Mr .  W a l t e r  G i l l ,  t h e  Programs' C h i e f  H y d r a u l i c  Engineer, and I w i l l  be here  
th rough  t h e  end o f  t h i s  conference i f  you would l i k e  t o  d i s c u s s  these  
programs f u r t h e r .  Thank you. 
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INTERIOR BAY IMPROVEMENTS. 

IMPROVE HYDRODYNAMICS OF BOW PONTON: GURRENnY TIPS AND FLOODS AT 7 
FTlS STREAM WITH MLC 70 LOAD. MUST IMPROVE TO 10 FTIS. 

PROVIDE POSITIVE F L O T A ~ N  TO OFFSET musac DAMAGE. 

IMPROVE STRUCTURUHANDLING DAMAGE RESISTANCE IN VARIOUS AREAS. 

RAMP BAV IMPROVEMENTS. 

0 LENGWEN TO ACCOMMODAE 2M HIGH BANKS: CURRENnY ACCOMMODATES 
1.25M MAXIMUM. 

PROVIDE LESS DAMAGE-PRONE TRANSITION TO BANK: CURREI1ITLV, VEHICLES 
BREAK UP W E  TRANSTION RAMPS. 

PROVlDE POSlnVE FLOTATION YO OFFSET B U S T I C  DAMAGE. 

9 REDESIGN UNFOLDING MECHANISM TO REDUCE VULNERABlUlW TO HANDLlNG 
DAMAGE (WOULD APPUCABLE UTER ALSO 10 lNlERlOR BAY); 

0 VARIOUS OWER SIRUCTURPIL IMPROVEMENTS. 

IMPROVE HUMAN FACTORS OF RPIMP BAY ELEVATION PROCESS: CURRENT 
HVBRAUUG PROCEDURE TAKES UP TO 8 MINUES. MUST BE IJOSSIBLE FOR ONE 
MAN IN 3-4 MINUT&S. 

9 NEW TRANSPORTER TRUCK: 10 TON HEMTT. BAYS T0(3 H-W FOR 5 TON M984. 

IMPROVE LOGlSnCS AND HUMAN FACTORSISAFEW OF BAY RETRIEVAL PROCESS: 
PERHAPS PALLERZED LOADING SVSEM (PLS) FJIECWISM. 






