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©  Metallic  safety  barrier. 
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©  Safety  barrier  for  use,  in  particular,  on  bridges 
and  viaducts,  which  is  suitable  for  employment  ei- 
ther  as  a  central  traffic  divider  or  as  a  rigid  lateral 
edge  and  consists  of  a  modular  metallic  element 
(1  1  )  that  can  be  connected  to  like  adjacent  elements 
(11),  the  element  (11)  comprising  sidewalls  (17-117) 
made  of  one  or  more  reciprocally  connected  plates 
(13)  and  frontal  walls  (14)  and  being  substantially 
hollow  within,  the  element  (11)  including  also  length- 
wise  reinforcements  (15)  and  coupling  means  (16) 
for  connection  to  adjacent  elements  (11),  the  cou- 
pling  means  (16)  being  secured  advantageously  to 
the  frontal  walls  (14)  of  the  element  (11),  which  also 
comprises  anchorage  means  (12)  for  anchorage  to 
the  ground. 

fig.  2  
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METALLIC  SAFETY  BARRIER 

This  invention  concerns  a  metallic  safety  bar- 
rier  for  use,  in  particular,  on  bridges  and  viaducts. 
To  be  more  exact,  the  invention  concerns  a  barrier 
structurally  suitable  to  ensure  the  strictest  safety 
standards  required  on  modern  motorways  and  hav- 
ing  at  the  same  time  weight  features  compatible 
with  the  usual  types  of  structures  employed  in  road 
construction. 

The  barrier  of  the  invention  can  be  employed 
on  bridges  of  viaducts  as  a  central  traffic  divider  or 
as  a  rigid  lateral  edge  but  can  also  be  applied  in 
any  other  conditions  which  require  safety  devices 
possessing  the  necessary  specific  properties. 

A  plurality  of  apparatuses  intended  to  improve 
the  safety  of  driving  on  modern  roads  and  motor- 
ways  is  known  in  the  state  of  the  art.  Among  these 
apparatuses  a  role  of  particular  importance  is 
played  by  the  so-called  guardrails. 

As  is  known,  these  guardrails  carry  out  the 
twofold  task  of  showing  the  motorist  clearly  the 
path  he  has  to  follow  and  of  hindering  the  depar- 
ture  of  the  vehicle  from  its  carriageway  in  the  event 
of  an  accidental  change  of  course. 

In  particular  the  guardrails  have  to  enable  the 
following  objectives  to  be  achieved: 
-  great  structural  strength  to  hold  and  withstand 
heavy  and  light  vehicles; 
-  great  capability  of  preventing  overturning  onto  the 
other  carriageway; 
-  great  capacity  of  absorbing  energy  (ductility). 

Additional  effects  besides  the  above  are  re- 
quired  such  as  functional  equipment  (longlasting 
green  hedges),  drainage  of  the  carriageway  sur- 
faces,  etc. 

Good  results  have  been  obtained  by  using 
barriers  consisting  of  pre-fabricated  reinforced-con- 
crete  elements  of  a  known  profile  called  "New 
Jersey". 

These  barriers,  which  have  been  in  use  in 
many  countries  for  years  now,  have  a  surface  in- 
clined  at  their  base  and  suitable  to  act  directly  on 
the  steering  systems  of  vehicles  on  a  collision 
course  and  thus  obtain  the  necessary  return  of  the 
vehicles  to  their  carriageway. 

Moreover,  attempts  have  been  made  to  obviate 
the  natural  rigidity  of  this  type  of  barrier  by  em- 
ploying  systems  of  a  ductile  kind  for  anchorage  of 
the  barriers  to  the  ground.  In  other  words  the 
barriers  are  allowed  to  undergo  residual  deforma- 
tions  and  movements  which  enable  the  decelera- 
tion  imparted  to  a  vehicle  to  be  reduced  to  a 
minimum,  thus  making  possible  acceptable  return 
trajectories  to  the  correct  carriageway  together  with 
very  limited  damage. 

All  of  the  above  measures  have  overcome  a 

great  deal  of  the  problems  encountered  on  normal 
roads  but  not  on  bridges  or  viaducts.  In  fact,  the 
heavy  structure  of  the  New  Jersey  type  barriers  is 
not  compatible  with  the  loads  which  can  be  with- 

5  stood  by  the  structures  normally  used. 
Nowadays  the  usual  guardrails  consisting  of 

steel  strips  are  used  on  bridges  and  viaducts  and 
entail  well  known  limitations  made  even  more  ob- 
vious  by  the  imperative  need  to  prevent  the  out- 

w  ward  escape  of  vehicles  from  such  segments  of  the 
road. 

The  purpose  of  this  invention  is  to  overcome 
the  problems  of  the  state  of  the  art  by  providing  a 
barrier  suitable  for  use  on  bridges  or  viaducts  and 

15  having  the  necessary  safety  properties. 
The  invention  is  set  forth  in  the  main  claim, 

while  the  dependent  claims  describe  various  fea- 
tures  of  the  invention. 

The  barrier  according  to  the  invention  is  a 
20  modular  metallic  element  which  can  be  coupled  to 

like  adjacent  elements  so  as  to  form  the  required 
safety  infrastructures.  This  modular  element  is  sub- 
stantially  hollow  within  and  therefore  forms  a  light 
structure  especially  suitable  for  use  on  bridges  or 

25  viaducts. 
The  metallic  structure,  which  is  suitable  shaped 

and  reinforced,  enables  improved  service  to  be 
achieved  at  the  same  time  by  the  safety  barrier, 
especially  as  regards  the  absorption  of  kinematic 

30  energy,  which  is  converted  into  an  action  of  de- 
formation  of  the  structure  thus  hit  at  the  time  of 
impact. 

In  this  way  the  damage  to  occupants  of  a 
vehicle  and  to  the  vehicle  itself  is  considerably 

35  lessened  and  at  the  same  time  the  rebound  of  the 
vehicle  towards  the  middle  of  the  carriageway  is 
limited. 

According  to  a  variant  the  inside  of  the  safety 
barrier  includes  filler  means  suitable  to  disperse 

40  energy  still  further. 
The  modular  element  according  to  the  inven- 

tion  consists  of  one  or  advantageously  of  a  plurality 
of  specially  shaped  metallic  components  connect- 
ed  to  each  other  by  suitable  fixture  means. 

45  Each  modular  element  includes  its  own  means 
for  anchorage  to  the  ground,  and  these  anchorage 
means  may  also  be  of  a  resilient  type. 

Connection  of  adjacent  modular  elements  to 
each  other  is  obtained  advantageously  by  frontal 

so  coupling  and  fixture  means,  which  are  borne  on  the 
modular  elements  themselves  or  cooperate  with 
suitably  equipped  portions  of  those  elements. 

The  modular  elements  may  also  comprise  spe- 
cific  coupling  means  for  connection  to  already  ex- 
isting  modular  elements  of  another  type. 

2 
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These  and  other  special  features  of  the  inven- 
tion  will  be  made  clearer  in  the  description  that 
follows. 

The  attached  figures,  which  are  given  as  a  non- 
restrictive  example,  show  the  following: 

Fig.1  is  a  diagram  of  a  structure  having  metallic 
safety  barriers  according  to  the  invention; 
Fig.2  is  a  front  view  of  a  metallic  barrier  accord- 
ing  to  the  invention; 
Fig.3  is  a  front  view  of  another  type  of  embodi- 
ment  of  the  metallic  barrier  of  the  invention; 
Fig.  4  shows  one  type  of  connection  between 
adjacent  barriers; 
Fig.  5  shows  another  type  of  connection  between 
adjacent  barriers; 
Fig.6  shows  a  particular  type  of  anchorage  of 
the  barriers  to  the  ground; 
Fig.7  is  a  diagram  of  a  variant  of  the  invention. 
Fig  1  is  a  diagram  of  a  safety  barrier  10 

consisting  of  a  plurality  of  modular  metallic  ele- 
ments  11  adjacent  to  each  other  and  reciprocally 
connected.  These  elements  11  comprise  also  an- 
chorage  means  12  for  anchorage  to  the  ground. 

The  conformation  of  the  elements  11  is  like 
that  of  the  New  Jersey  type  and  therefore  includes 
the  well-tried  and  advantageous  features  of  the 
same. 

Fig.2  shows  a  first  embodiment  of  the  modular 
metallic  element  11  of  a  a  central  traffic  divider 
type.  In  this  example  the  element  11  consists  of 
two  shaped  metallic  sidewalls  17  and  117  respec- 
tively  connected  at  the  top  13  of  the  element  11. 

The  top  connection  13  may  be  achieved,  as 
shown,  by  superimposing  the  edges  of  the  element 
1  1  and  coupling  them  together  thereafter  with  bolts 
or  by  welding  or  with  the  front  edges  of  the  ele- 
ment  1  1  connected  by  means  of  bolted  plates  or  in 
oher  known  ways. 

Frontal  plates  14  are  secured  to  the  two  ends 
of  each  modular  metallic  element  11  so  as  to  close 
the  same,  and  in  this  way  the  element  11  is  sub- 
stantially  hollow  within. 

In  this  example  the  frontal  plates  14  include 
openings  for  the  passage  and  fixture  of  reinforce- 
ments  15  arranged  lengthwise  within  the  elements 
1  1  and  having  substantially  the  same  length  as  the 
modular  metallic  elements  11.  These  reinforce- 
ments  15  are  advantageously  metallic  sections  and 
provide  the  structure  with  the  required  strength  and 
rigidity. 

The  frontal  plate  14  may  also  be  continuous 
and  thus  will  not  include  openings  for  the  passage 
of  reinforcements  15,  which  will  therefore  be  se- 
cured,  by  welding  for  instance,  to  the  inwardly 
facing  side  of  the  frontal  plate  14. 

A  coupling  means  16  to  couple  or  fix  together 
the  neighbouring  modular  metallic  elements  16 
may  also  be  secured  to  the  frontal  plate  14. 

Fig.3  shows  a  second  embodiment  or  tne  mod- 
ular  metallic  element  111  of  a  type  employed  for 
the  lateral  edges  of  a  motorway.  If  two  of  the 
elements  111  are  coupled  and  joined  together  as 

5  counterparts,  it  is  possible  to  obtain  the  central 
traffic  divider  type  element  1  1  . 

The  second  type  of  element  111  also  consists 
of  two  shaped  metallic  sidewalls,  17  and  117  re- 
spectively,  connected  together  at  the  top  13  of  the 

70  element  by  means  of  a  fixture  plate  18  in  this 
example. 

Fig.4  shows  from  above  a  first  type  of  possible 
coupling  of  two  neighbouring  elements  11;  this 
coupling  is  obtained  by  a  male/female  joint, 

75  wherein  one  of  the  facing  frontal  plates  14  bears  a 
male  component  19,  whereas  the  frontal  plate  14  of 
the  other  neighbouring  element  11  bears  a  female 
component  20. 

Each  frontal  plate  14  of  each  element  11  bears 
20  on  one  face  a  male  component  19  and  on  its  other 

face  a  female  component  20. 
An  element  11  is  coupled  to  an  already  posi- 

tioned  coordinated  element  11  by  being  inserted 
and  caused  to  slide  downwards  in  relation  to  the 

25  already  positioned  element  1  1  . 
Fig.5  shows  another  embodiment  of  the  cou- 

pling  of  neighbouring  elements  11.  This  coupling  is 
obtained  by  means  of  sections  21-121  borne  on 
the  frontal  plates  14,  one  section  21  being  inserted 

30  within  the  other  section  121. 
The  coupling  of  the  two  neighbouring  elements 

11  is  completed  by  means  of  fixture  plates  22 
positioned,  for  instance,  laterally  against  the 
sidewalls  17-117. 

35  It  is  obvious  that  other  types  of  coupling,  even 
of  a  specific  type,  are  possible,  such  as  those 
required,  for  instance,  at  bends  in  the  roads  or 
other  types  of  diversions. 

Fig.6  is  an  enlarged  diagram  of  a  type  of 
40  anchorage  12  of  a  modular  metallic  element  11  to 

the  ground.  Compartments  23  are  provided  along 
the  lengthwise  extent  of  each  element  11  at  the 
base  24  of  the  same. 

On  the  base  24  are  inserted  metallic  sheaths  or 
45  tubes  25,  for  instance,  which  cooperate  with  holes 

26  machined  in  the  base  24;  means  for  anchorage 
to  the  ground  28,  for  instance  threaded  bolts  27, 
are  passed  through  the  holes  26.  These  means  27 
for  anchorage  to  to  the  ground  28  may  themselves 

so  be  resilient  or  may  cooperate  with  additional  resil- 
ient  means  so  as  to  enable  the  element  1  1  to  have 
an  extra  capability  of  oscillation  in  relation  to  one  or 
more  vertical  planes. 

Fig.7  is  a  diagram  of  a  variant  of  the  invention, 
55  according  to  which  resilient  means  referenced  as 

an  indication  with  29  are  included  in  the  space 
between  the  two  sidewalls  17-117  of  the  element 
11.  These  resilient  means  29  may  be  of  various 

3 
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types  and  origins  such  as  springs,  diaphragms 
plates  or  other  means  suitable  to  disperse  energy. 

In  the  same  way  some  resilient  filler  material 
may  be  located  in  that  space  and  may  be,  for 
instance,  a  plurality  of  empty  cans  or  containers  5 
which  can  be  compressed  under  a  given  load. 

We  have  described  here  a  preferred  embodi- 
ment  of  the  invention,  but  variants  are  possible  for 
a  person  skilled  in  this  field  without  departing 
thereby  from  the  scope  of  the  invention  as  defined  10 
in  the  attached  claims. 

Claims 
15 

1  -  Safety  barrier  for  use,  in  particular,  on  bridges 
and  viaducts,  which  is  suitable  for  employment 
either  as  a  central  traffic  divider  or  as  a  rigid  lateral 
edge  and  characterized  in  that  it  consists  of  a 
modular  metallic  element  (11)  that  can  be  con-  20 
nected  to  like  adjacent  elements  (1  1  ),  the  element 
(11)  comprising  sidewalls  (17-117)  made  of  one  or 
more  reciprocally  connected  plates  (13)  and  frontal 
walls  (14)  and  being  substantially  hollow  within,  the 
element  (11)  including  also  lengthwise  reinforce-  25 
ments  (15)  and  coupling  means  (16)  for  connection 
to  adjacent  elements  (11),  the  coupling  means  (16) 
being  secured  advantageously  to  the  frontal  walls 
(14)  of  the  element  (11),  which  also  comprises 
anchorage  means  (12)  for  anchorage  to  the  ground.  30 
2  -  Safety  barrier  (10)  as  claimed  in  Claim  1,  in 
which  resilient  filler  means  (29)  are  included  in  the 
space  defined  by  the  sidewalls  (17-117). 
3  -  Safety  barrier  (10)  as  claimed  in  Claim  1  or  2, 
in  which  the  coupling  of  adjacent  modular  metallic  35 
elements  (11)  is  carried  out  with  male/female  joint 
components  (19-20) 
4  -  Safety  barrier  (10)  as  claimed  in  Claim  1  or  2, 
in  which  the  coupling  of  adjacent  modular  metallic 
elements  (11)  is  carried  out  by  insertion  of  one  40 
section  (21)  within  another  section  (121)  and  by 
fixture  plates  (22). 
5  -  Safety  barrier  (10)  as  claimed  in  any  claim 
hereinbefore,  in  which  the  means  (12)  for  anchor- 
age  to  the  ground  cooperate  with  resilient  means.  45 

4 





EP  0  428  097  A1 



4  European  Patent 
Office 

EUROPEAN  SEARCH  REPORT \ppucauon  rtumner 

LP  90  12  1600 

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 

Category Citation  of  document  with  indication,  where  appropriate, 
of  relevant  passages 

Keievant 
to  claim 

IXAaall-HAUUIN  ur  int. APPLICATION  (Int.  CI.  5) 

JS-A-4  632  598  (RICHARDS) 
*  Column  3,  l ines  61-64;  column  4, 
lines  45-50;  f igures   1,2  * 

EP-A-0  311  015  (SPS  SCHUTZPLANKEN) 
*  Column  1,  l ines  2-10;  column  2,  l i n e s  
1-7;  column  3,  l ines  11,12,15-19,35-38;  
:olumn  4,  line  58;  column  5,  l i n e s  
1-4,21-25;  column  6,  l ines  46-48; 
figures  2 ,3 ,6 ,9   * 

3b-a-2  134  568  ( i n t e r n a t i o n a l   b a r r i e r  
: o r p . )  
*  Page  1,  lines  8-13;  page  8,  l i n e s  
38-90,93,94,98-104;  f igures  3,4  * 

VT-B-  388  006  (SCHUSTERI) 
*  Page  2,  lines  1-3;  page  3,  l i n e s  
44-46;  figure  1  * 

FR-A-1  536  973  (LUNARDI) 
*  Page  1,  r ight-hand  column,  l i n e s  
13-18,22,23,31-33;  figure  5  * 

JS-A-3  603  562  (GLAESENER) 
*  Column  1,  l ines  4-6,68-72;  column  2, 
lines  20-25;  column  5,  lines  8-11; 
:olumn  6,  lines  25,26;  f igures  7,9  * 

JS-A-3  951  384  (HILDRETH) 
*  Column  1,  l i n e s  
1-8 ,42-45,58-62,66,67;   column  2,  l i n e s  
1,2,47-50;  column  3,  l ines  9-15; 
figures  2,5  * 

The  present  search  report  has  been  drawn  up  for  all  claims 

-,4 

E  01  D  19/10 
E  01  F  15/00 

SEARCHED  ant.  CI.S) 

E  01  F 
E  01  D 

Place  of  search 
THE  HAGUE 

Date  oi  coapietUM  ot  im  searcn 
14-02-1991 

examiner 
VERVEER  D. 

CATEGORY  OF  CITED  DOCUMEN  IS 
X  :  particularly  relevant  if  taken  alone Y  :  particularly  relevant  if  combined  with  another 

document  of  the  same  category 
A  :  technological  background O  :  non-written  disclosure 
P  :  intermediate  document 

T  :  theory  or  principle  underlying  the  invention 
E  :  earlier  patent  document,  but  published  on,  or after  the  filing  date 
D  :  document  cited  in  the  application 
L  :  document  cited  for  other  reasons 
&  :  member  of  the  same  patent  family,  corresponding 

document 



J )  

Page 

European  Patent 
Office 

EUROPEAN  SEARCH  REPORT Application  Number 

EP  90  12  1600 

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 

Category- Citation  of  document  with  indication,  where  appropriate, 
of  relevant  passages 

Relevant 
to  claim 

CLASSIFICATION  OF  THE 
APPLICATION  qnt.  CI.  5) 

US-A-4  105  353  (BORK  et  a l . )  
*  Column  1,  l i n e s  
19-22 ,41-45 ,57 ,58 ,64-66;   column  3, 
lines  31-38,41-46;  f igures  1,3,4  * 

US-A-3  326  099  (C0VA  et  a l . )  
*  Column  1,  l ines  1,2;  column  2,  l i n e s  
65-67;  column  2,  line  71  -  column  3, 
line  2;  f igure  5  * 

DE-U-7  439  889 
(BASALT-AKTIEN-GESELLSCHAFT) 
*  Page  4,  l ines  3-7;  page  5,  l i n e s  
22-  25;  f igures   1,2  * 

FR-E-  91  688  (S.A.B.L.A.  S.A.  DE 
BEON-LUYRIEU  AIN) 
*  Page  1,  r ight -hand  column,  l i n e s  
13-15;  page  2,  le f t -hand  column,  l i n e s  
33-47;  f igures   3-5  * 

FR-A-2  619  400  (S0DIREL) 
*  Page  3,  l ines  30,31;  page  4,  l i n e s  
28-36;  page  7,  l ines  18-20,23-27;  
f igures   2,5  * 

DE-U-8  700  353  (SPS  SCHUTZPLANKEN) 
*  Descr ip t ion;   page  1,  lines  1-7;  page 
2,  l ines  5-7;  page  3,  lines  25-28;  page 
4,  l ines  6-16;  f igures   * 

DE-U-8  713  562  (NEW-YORK  HAMBURGER 
GUMMI-WAAREN) 
*  Page  1,  l ines  1-3;  page  2,  l i n e s  
23-  26;  page  3,  l ines  1-5  * 

The  present  search  report  has  been  drawn  up  for  all  claims 

3,4 

3,4 

3,4 

TECHNICAL  FIELDS 
SEARCHED  (Int.  CI.5) 

Place  of  search 
THE  HAGUE 

Date  of  completion  of  the  search 
14-02-1991 

Examiner 
VERVEER  D. 

CATEGORY  OF  CITED  DOCUMENTS 
X  :  particularly  relevant  if  taken  alone 
Y  :  particularly  relevant  if  combined  with  another 

document  of  the  same  category A  :  technological  background O  :  non-written  disclosure 
P  :  intermediate  document 

T  :  theory  or  principle  underlying  the  invention 
E  :  earlier  patent  document,  but  published  on,  or after  the  filing  date 
D  :  document  cited  in  the  application 
L  :  document  cited  for  other  reasons 
&  :  member  of  the  same  patent  family,  corresponding 

document 



European  Patent 
Office 

EUROPEAN  SEARCH  REPORT 

Jage  o 

Application  Number 

EP  90  12  1600 

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 

_  ,  Citation  of  document  with  indication,  where  appropriate,  Relevant  CLASSIFICATION  OF  THE Category  of  relevant  passages  to  claim  APPLICATION  (Int.  CI.  5) 

Y  CIVIL  ENGINEERING-A,  vol.  41,  no.  2,  1 
February  1971,  page  102;  "Money-saving 
steel  median  b a r r i e r "  
*  Lines  1 - 6 , 1 4 , 1 7 , 1 8 , 3 1 - 3 3 , 3 5 , 3 6 ;  
figure  * 

Y  WO-A-8  603  239  (INTERNATIONAL  BARRIER  1 
CORP.) 
*  Page  5,  l ines  25-30;  page  6,  l i n e s  
1 ,2 ,12-15 ,27-29 ,32-35;   page  8,  l i n e s  
5-10,26-31;  page  9,  l ines  3-8;  page  10, 
lines  20-26;  f igures   1-5  * 

A  US-A-3  065  680  (WIEDMAN)  1,3 
*  Column  1,  l ines  8-10,24-28;  column  2, 
lines  29-34,37-41,44-60;   column  3, 
lines  11-13,53-57;  column  4,  l i n e s  
17-19;  f igures   1,2,4-6  * 

A  US-A-4  869  617  (CHI0D0)  1 , 3 , 4  
*  Column  2,  l ines  18-28,42-51;  f igures  technical  fields 
 ̂ £  *  SEARCHED  ant.  CI.5) 

A  FR-A-2  585  047  (TECHNIQUES  SPECIALES  1 
DE  SECURITE) 
*  Page  1,  l ines  3-8;  page  4,  l i n e s  
2-6 ,14-16,28,29;   page  5,  l i n e s  
2-  4,9-11,23-25;   f igures   1,2,5  * 

A  DE-U-8  903  821  (SPS  SCHUTZPLANKEN)  1 
*  Descript ion;   page  1,  lines  1-6,12-15;  
page  2,  l ines  4-9,22-26;  page  3,  l i n e s  
8-10,12-15;  page  4,  l i n e s  
11-15,18-20,23,24;   page  5,  l i n e s  
1 ,2 ,6 -8 ,15 ,16 ,19 -23 ;   page  6,  l i n e s  
3-  12;  f igures   2,3  * 

The  present  search  report  has  been  drawn  up  for  all  claims 
Puce  of  search 

THE  HAGUE 
Date  of  completion  ot  ine  searcn 
14-02-1991 VERVEER  D. 

CATEGORY  OF  CITED  uUCLMfc-N  lis 
X  :  particularly  relevant  if  taken  alone 
Y  :  particularly  relevant  if  combined  with  another 

document  of  the  same  category 
A  :  technological  background 
O  :  non-written  disclosure 
P  :  intermediate  document 

T  :  theory  or  principle  underlying  the  invention E  :  earlier  patent  document,  but  published  on,  or 
after  the  filing  date 

D  :  document  cited  in  the  application 
L  :  document  cited  for  other  reasons 
&  :  member  of  the  same  patent  family,  corresponding 

document 


	bibliography
	description
	claims
	drawings
	search report

