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Description 

This  invention  relates  to  a  tendon  comprising  a 
tensionable  core,  an  envelope  formed  by  a  hardena- 
ble  composition  and  a  shield,  whereby  the  hardena-  5 
ble  composition  has  a  lubricating  action  and  hardens 
after  the  core  has  been  tensioned,  said  hardenable 
composition  hardens  without  the  supply  of  heat, 
whereby  its  components  or  preproducts  are  distrib- 
uted  over  various  distinct  phases  and  whereby  at  10 
least  one  continuous  phase  of  the  hardenable  com- 
position  is  provided  with  lubricating  action,  which  af- 
ter  hardening  substantially  disappears. 

Such  a  tendon  is  known  from  the  British  patent 
application  GB-A  2  140  480.  The  components  ac-  15 
cording  to  the  British  patent  application  GB-A  2  104 
480  are  distributed  over  distinct  phases  in  a  quies- 
cent  condition,  e.g.  encapsulated  in  a  myriad  of 
very  small  capsules.  The  arrangement  is  such  that 
only  by  the  relative  movement  between  the  core  and  20 
the  shield  an  activation  is  started  to  induce  harden- 
ing  of  the  hardenable  composition. 

The  European  patent  application  0  105  839  de- 
scribes  a  tendon  which  is  composed  of  a  core 
around  which  a  hardenable  composition  is  applied,  25 
which,  in  turn,  is  encased  in  a  synthetic  material  lay- 
er  hardened  by  radiation.  When  the  tendon  has 
been  put  in  its  place,  the  core  is  tensioned,  and  sub- 
sequently  heated  by  passing  an  electic  current 
through  it  so  as  to  harden  the  hardenable  layer  30 
around  the  core.  Such  tendons  are  used  for  malk- 
ing,  e.g.  concrete  structures. 

The  US-patent  3  1  1  1  569  iearns  a  reinforcing  prod- 
uct  containing  strands  of  fiber,  plastic  resins,  cata- 
lysts,  colors,  and  fillers  in  an  endless  assembly  in  35 
an  envelope  ready-for-use  as  a  preformed  pack- 
aged  cable-form  reinforcing  member. 

The  GB-A-patent  935  557  describes  a  method  for 
making  a  prestressed  concrete  structure,  whereby 
the  concrete  is  poured  around  the  steel  cable.  This  40 
steel  cable  is  coated  with  a  special  coating,  which 
coating  is  water  insoluble,  but  soluble  in  the  alkaline 
water  of  the  concrete. 

The  US-A-patent  3  060  640  learns  the  use  of  a 
prestressing  tendon  comprising  a  plurality  of  wires  45 
and  a  dry  cement  as  filling  material  between  these 
wires.  The  dry  cement  is  hardened  or  the  wires  are 
bonded  to  each  other  by  water  injection. 

For  making  such  concrete  structures  two  meth- 
ods  of  reinforcement  can  usually  be  used.  50 

According  to  the  first  method,  which  we  shall  call 
the  conventional  method,  a  strand,  rope  or  rod  is 
tensioned  on  a  drawing  bench;  subsequently,  con- 
crete  mortar  is  applied  around  this  tensioned 
strand,  rope  or  rod,  and  the  concrete  is  allowed  to  55 
harden.  The  hardened  concrete  then  contains  a 
stressed  tendon  so  that  the  resistance  against 
bending  of  e.g.  the  so  manufactured  beam,  is  con- 
siderably  improved. 

Another  method  deals  with  the  so-called  postten-  60 
sioning  of  tendons.  A  rope  encased  in  a  shield  is 
placed  in  a  mould  to  be  filled  with  concrete  mortar. 
Subsequently,  the  rope  is  tensioned  up  to  the  re- 
quired  stress.  In  a  further  operation,  cement  mortar 
is  injected  between  the  rope  and  the  shield  30  as  to  65 

obtain  a  bond  between  the  shield  and  the  central 
rope  as  soon  as  the  mortar  is  hardened.  Such  a 
method  is  particularly  suitable  for  on-site  jobs. 

With  this  kind  of  post-tensioning,  the  inside  of 
the  shield  will  preferably  be  profiled  in  order  to  en- 
hance  anchorage  between  the  rope  and  the  shield. 
As  soon  as  the  concrete  mortar  around  the  shield 
and  the  cement  mortar  inside  the  shield  are  hard- 
ened,  the  anchors  used  for  stressing  the  rope  can 
be  removed. 

Another  method  of  prestressing  consists  in  using 
a  stressing  rope  encased  in  a  shield  or  sheath, 
whereby  the  stressing  rope  is  freely  movable  inside 
the  sheath  (unbonded  tendons).  On  site  the  tendons 
are  placed  in  a  mould  to  be  filled  with  concrete  mor- 
tar  and  subsequently  tensioned.  The  concrete  mor- 
tar  is  then  cast  and  allowed  to  harden.  The  tension- 
ing  anchors  remain  in  position  and  provide  the  re- 
quired  stress  in  the  tendons  throughout  the  life  of 
the  structure.  This  method  offers  the  advantage 
that  in  certain  cases  the  stress  can  be  adjusted  af- 
terwards  when  this  should  be  desirable.  An  obvious 
disadvantage  is  that,  in  the  case  an  anchor  breaks, 
the  entire  stress  may  disappear  with  all  its  conse- 
quences. 

Such  a  tendon  is  known  from  the  US-patent  3  646 
748. 

It  is  an  object  of  the  present  invention  to  provide 
an  alternative  to  trie  method  of  post-tensioning 
ropes;  however,  without  requiring  for  the  complicat- 
ed  operation  of  injecting  cement  mortar  inside  the 
sheath  in  which  the  rope  is  encased. 

A  similar  improvement  is  also  aimed  in  the  afore- 
mentioned  European  Patent  Application  No.  0  105 
839.  An  important  drawback  of  the  tendons  and 
their  applications  referred  to  in  said  Patent  Applica- 
tion  is  that  the  synthetic  material  must  be  hardened 
by  means  of  heat.  According  to  said  Application, 
this  heat  is  provided  by  passing  an  electrical  cur- 
rent  through  the  central  tensionable  core  or 
through  a  resistance  element  specially  provided  in 
the  system. 

However,  electrical  current  heating  for  such  ten- 
sioned  constructions  must  be  considered  as  ex- 
tremely  dangerous  as  this  may  lead  to  strength  re- 
ductions  in  some  cases.  It  is  obvious  that  any  risk 
of  reduced  strength  in  such  structures  is  entirely 
unacceptable  so  that  heating  of  the  cores  of  such 
elements  must  be  avoided. 

A  tendon  of  the  type  learned  in  the  European  pat- 
ent  application  0  105  839,  which,  however,  does  not 
require  the  supply  of  heat  to  the  system,  is  already 
known  from  the  above-mentioned  described  tendon 
according  to  the  British  patent  application  GB-A  2 
140  480. 

A  disadvantage  of  this  known  tendon  according 
to  the  British  patent  application  GB-A  2  140  480  is, 
that  it  is  not  possible  to  regulate  or  to  control  the 
speed  of  the  reaction  between  the  components  or 
preproducts  of  the  hardenable  composition. 

It  is  an  object  of  this  invention  to  provide  a  ten- 
don  of  the  type  as  learned  in  the  British  patent  appli- 
cation  GB-A  2  140  480,  whereby  it  is  possible  to 
regulate  or  to  control  the  speed  of  the  reaction  be- 
tween  the  components  or  preproducts  of  the  hard- 
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enable  composition. 
According  to  the  invention  a  tendon  of  the  type 

as  learned  in  the  British  patent  application  GB-A  2 
140  480  is  characterized  in  that  there  is  also  provid- 
ed  a  barrier  layer  regulating  the  speed  of  the  hard- 
ening  reaction  of  the  hardenable  composition. 

In  a  tendon  according  to  the  invention  there  is  a 
combination  of  three  important  properties: 

a)  the  components  of  the  hardenable  composition 
are  distributed  over  various  distinct  phases; 

b)  at  least  one  phase  of  the  composition  has  lubri- 
cating  action;  and  particularly 

c)  the  speed  of  the  hardening  reaction  of  the 
hardenable  composition  is  regulated  by  the  pres- 
ence  of  a  barrier  layer. 

A  stressing  rope  according  to  the  invention  may 
be  submitted  to  considerable  elongation  of  the  core 
during  stressing;  e.g.  5%  elongation.  As  will  be  de- 
scribed  further  on  in  greater  detail,  the  rope  is  ten- 
sioned  not  before  the  concrete  is  hard  so  that  dur- 
ing  this  process  the  core  moves  relative  to  the  sur- 
rounding  concrete. 

As  a  result  of  the  profiled  core  surface  and  its 
movement  relative  to  the  concrete  and  the  barrier 
layer  bonded  thereto,  there  will  be  a  blending  of  the 
phases  of  the  hardenable  composition,  so  that,  af- 
ter  hardening  of  the  system,  a  homogeneously  hard- 
ened  bond  is  obtained  between  the  surrounding  con- 
crete  and  the  core.  The  degree  of  blending  of  the 
phases  of  the  hardenable  composition  during  the 
tensioning  process  may  be  influenced  by  the  nature 
of  the  core  in  terms  of  elongation  and  surface  pro- 
file. 

By  the  choice  of  the  barrier  layer,  it  is  possible  to 
regulate  accurately  the  speed  of  the  hardening  re- 
action  of  the  hardenable  composition,  which  is  dis- 
tributed  over  several  phases. 

In  a  first  preferred  embodiment  of  the  tensioning 
elements  according  to  the  invention,  the  sheath  con- 
stitutes  the  barrier  layer  which  consists  of  a  hy- 
drolizable  synthetic  material. 

More  specifically,  this  layer  consists  of  a  syn- 
thetic  material  that  is  hydrolizable  in  an  alkaline 
aqueous  environment,  e.g.  100%  esterified  polyvi- 
nyl  acetate.  Preferably,  said  material  is  as  thin  as 
possible  to  prevent  lubricating  action  after  hydroly- 
sis,  but,  on  the  other  hand,  it  must  be  sufficiently 
thick  to  serve  as  a  barrier  layer  during  the  desired 
period  of  time. 

It  is  advantageous  that,  in  this  case,  the  hardena- 
ble  composition  is  formed  by  a  layer  adjacent  to  the 
core  which  contains  a  suitable  epoxy  resin  and  an 
adjacent  layer  containing  polyisocyanate. 

The  action  of  such  a  system  can  be  described  as 
follows. 

The  tendon  is  placed  in  a  casing,  the  concrete 
mortar  is  poured  in  the  casing  and  the  concrete  is  al- 
lowed  to  harden.  After  the  hardening  process,  the 
tensionable  core  is  tensioned  by  means  of  jacks  and 
anchors.  As  known,  during  the  hardening  process, 
the  concrete  contains,  an  amount  of  strongly  alka- 
line  water;  a  pH  value  of  13  is  a  normal  value.  The 
sheath,  which  is  composed  of  a  layer  based  on,  say, 

polyvinylacetate,  will,  in  the  coarse  of  time,  hydro- 
lyse  in  the  alkaline  water  present  in  the  concrete. 
Subsequently  the  alkaline  water  comes  into  contact 
with  the  polyisocyanate-epoxy  resin  system  lying  di- 

5  rectly  beneath  the  barrier  layer.  Under  the  influ- 
ence  of  alkali  and  water,  the  polyisocyanate  will  be 
converted  into  a  compound  containing  amino- 
groups  such  as,  for  example,  the  corresponding  pri- 
mary  amine.  In  combination  with  the  epoxy  resin  in 

10  the  system,  this  amine  will  now  form  an  epoxy  resin- 
hardening  system,  whereby  the  duration  of  harden- 
ing  will  depend  on  the  thickness  of  the  polyvinyl-ac- 
etate  layer  and  on  the  concentration  of  the  polyiso- 
cyanate  in  the  polyisocyanate-containing  layer. 

15  It  is  evident  that  the  epoxy  resin  contained  in  the 
epoxy-resin-containing  layer  around  the  core  must 
have  a  hydroxyl  number  0  in  order  to  avoid  prema- 
ture  reaction  between  the  polyisocyanate  compo- 
nent  of  the  top  layer  and  the  epoxy  resin. 

20  Normally,  the  anchors  will  not  be  removed  after 
the  hardening  process,  although  this  would  be  pos- 
sible.  It  is,  however,  important  to  note  that  the  an- 
chors  are  no  longer  essential  for  the  action  of  the 
tendon.  This  means  that,  should  the  anchors  be  put 

25  out  of  service  owing  to  e.g.  corrosion,  the  tendon 
would  maintains  its  normal  function  thanks  to  the 
presence  of  the  hardened  bonding  synthetic  materi- 
al  between  the  core  of  the  tendon  and  the  hard  con- 
crete. 

30  Instead  of  an  epoxy  resin,  it  is  also  possible  to 
use  a  polyalcohol  in  the  abovedescribed  embodi- 
ment  so  that,  after  hydrolysis  of  the  barrier  layer, 
the  slow  reaction  between  the  said  polyalcohol  and 
polyisocyanate,  with  the  associated  formation  of  a 

35  polyurethane  compound  is  accelerated  under  the  in- 
fluence  of  the  catalytic  action  of  the  alkali  metal- 
ions,  which  are  present  in  the  water  of  the  concrete. 

With  the  application  of  such  a  polyurethane  sys- 
tem  it  is  evident  that  an  ultimate  date  of  use  must  be 

40  specified. 
In  the  abovedescribed  embodiment  of  the  tendon 

according  to  the  invention,  it  is  advantageous  to  en- 
velop  the  entire  tendon  in  a  gas-  and  liquid-tight 
jacket  that  can  be  removed  prior  to  use. 

45  This  measure  makes  it  possible  to  prevent  prema- 
ture  reaction  between  the  polyisocyanate  layer 
with,  for  example,  water  vapour  from  the  atmos- 
phere. 

In  another  advantageous  embodiment  of  the  ten- 
50  don  according  to  the  invention,  the  barrier  layer  is 

located  between  the  phases  of  the  hardenable  com- 
position  and  the  shield  or  sheath  is  formed  by  an  im- 
penetrable  inert  profiled  synthetic  material  layer. 

In  that  case  two  situations  must  be  distinguished: 
55 

a)  the  phases  separated  by  the  barrier  layer  are 
present  in  the  form  of  layers  at  both  sides  of  the 
barrier  layer; 

b)  one  of  the  phases  is  present  in  the  form  of  are- 
60  as  surrounded  by  a  barrier  layer  in  a  continuous 

layer  of  the  other  phase. 

In  both  abovedescribed  cases  it  is  advantageous 
that  the  barrier  layer  regulates  the  diffusion  speed 

65 
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of  one  or  more  components  of  the  hardenable  com- 
position. 

Very  advantageously,  in  such  a  case,  one  of  the 
phases  contains  an  epoxy  resin,  while  another 
phase  contains  an  amine  compound.  A  suitable  bar-  5 
rier  layer  may  then  be  composed  of  polyethylene  ox- 
ide. 

It  is  evident  that  the  barrier  layer  may  be  com- 
posed,  instead  of  polyethylene  oxide,  of  another 
amine  diffusible  layer;  however,  a  requirement  is  10 
that  the  barrier  layer  contains  no  groups  that  trig- 
ger  off  a  reaction  between  the  barrier  layer  and  the 
epoxy  resin. 

It  is  advantageous  that  at  least  one  of  the  phases 
of  the  hardenable  composition  has  lubricating  ac-  15 
tion.  This  can  be  achieved  by  adding  one  or  more  lu- 
bricants  or  viscocity-reducing  agents,  such  as  in- 
ert  waxes,  solvents,  silicon  products  or 
polytetrafluorethylene  products,  to  the  phase  con- 
cerned.  20 

Also  with  similar  lubricants  or  viscosity-reducing 
agents  care  must  be  taken  that  they  cannot  react 
with  the  components  of  one  or  more  phases  of  the 
hardenable  composition. 

As  indicated  before  in  the  scope  of  the  invention,  25 
it  is  evident  that  with  the  hardenable  compositions, 
care  must  be  taken  that  the  hardening  of  the  system 
does  not  go  together  with  a  considerable  reduction 
in  volume.  Indeed,  many  hardenable  synthetic  mate- 
rials  have  the  characteristic  of  shrinking  slightly  30 
when  being  hardened.  Usually,  such  shrinkage  phe- 
nomena  can  effectively  be  counteracted  by  incor- 
porating  adding  fillers  to  one  or  more  phases  of  the 
hardenable  composition.  Such  fillers  are  known  to 
anyone  familiar  with  the  art:  calcium  carbonate,  35 
day,  diatomene  earth,  polyethylene,  polypropylene 
powder,  gypsum,  etc. 

In  certain  cases  however,  adding  fillers  shall  not 
be  required.  This,  indeed,  is  the  case  when  the  hard- 
enable  composition  is  formed  by  a  polyisocyanate  40 
and  an  epoxy  resin.  During  activation  of  the  polyiso- 
cyanate,  whereby  as  already  said  an  amine  is 
formed,  a  molecule  of  carbon  dioxyde  per  isocy- 
anate  group  is  liberated.  Under  certain  conditions, 
carbon  dioxide  may  remain  trapped  in  the  hardena-  45 
ble  composition  and  so  lead  to  an  increase  in  volume 
during  the  hardening  process.  In  this  way,  it  is  evi- 
dent  that  an  excellent  filling  of  the  cavity  inside  the 
sheath  is  obtained. 

The  invention  also  relates  to  a  method  for  ten-  50 
sioning  concrete  under  the  application  of  a  tendon 
according  to  the  invention.  It  is  evident  that  the  ten- 
dons  according  to  the  invention  can  also  be  used 
for  making  a  prestressed  concrete  element  made  in 
a  conventional  manner  in  a  workshop.  55 

The  invention  will  now  be  further  clarified  with 
reference  to  the  drawing  in  which: 

In  Figure  1  a  tensionable  core  is  shown  with  refer- 
ence  number  (1);  reference  number  (2)  represents 
the  first  phase  of  the  hardenable  composition 
around  the  core,  while  reference  number  (3)  repre- 
sents  a  second  phase  of  the  hardenable  composi- 
tion.  Reference  number  (4)  refers  to  a  barrier  layer 
applied  around  both  phases  of  the  hardenable  com- 
position,  which  layer  (4),  in  this  case,  also  has  the 
function  of  a  sheath  or  a  shield.  Preferably,  a  very 
thin,  additional  jacket  is  applied  on  this  barrier  layer 
(4). 

In  Figure  2,  reference  number  (5)  designates  a 
tensionable  core;  a  first  phase  (6)  of  the  hardena- 
ble  composition  is  applied  around  this  core;  a  barri- 
er  layer  (7)  is  applied  around  this  first  phase  and  a 
second  phase  (8)  of  a  hardenable  composition  is  ap- 
plied  around  this  barrier  layer  (7);  a  shield  (9)  is  ap- 
plied  at  the  outside. 

In  Figure  3,  reference  number  (10)  again  shows 
the  tensionable  core;  reference  number  (11)  refers 
to  a  first  phase  of  the  hardenable  composition  and 
reference  number  (12)  to  the  second  phase  of  the 
hardenable  composition.  Reference  number  (13)  re- 
fers  to  the  barrier  layer  located  between  both  phas- 
es  of  the  hardenable  composition. 

With  reference  to  Figure  1,  the  tendon  is  applied 
as  follows.  After  having  been  freed  from  the  outer- 
most  thin  inert  jacket,  if  any,  the  tendon  is  placed  in 
a  mould  to  be  filled  with  concrete;  the  concrete  mor- 
tar  is  cast  around  the  tendon  and  starts  to  harden; 
after  complete  hardening  of  the  concrete  the  core 
is  tensioned.  During  the  hardening  process  of  the 
system,  the  latter  possibly  being  mixed  due  to  the 
tensioning,  the  concrete  mortar  contains  water  with 
a  high  pH-value,  e.g.  a  pH  of  about  13.  At  these 
high  pH-values  the  barrier  layer  4,  e.g.  polyvinyl 
acetate,  will  hydrolyze.  During  the  hydrolysis  of  the 
hydrolizable  layer,  the  alkaline  water  of  the  con- 
crete  comes  into  contact  with  a  polyisocyanate  from 
the  layer  3  so  that  the  polyizocyanate  is  converted 
into  a  mixture  of  amine  compounds.  In  turn,  these 
compounds  can  react  with  the  epoxy  resin  from  the 
layer  2,  so  that,  together  with  the  amine  formed  from 
the  isocyanate,  the  epoxy  resin  forms  a  solid  hard 
synthetic  material.  In  Figure  2  the  situation  is  slight- 
ly  different.  Here  a  core  5  is  enveloped  by,  for  ex- 
ample,  an  amine-containing  layer  6,  which,  in  turn,  is 
enveloped  in  a  barrier  layer  7  consisting  substan- 
tially  of  polyethylene  oxide.  Around  that,  an  epoxy 
resin  layer  8  is  applied;  finally  at  the  outer  side  of 
the  element  there  is  an  impenetrable  inert  synthetic 
material  layer  9  with  profiled  surface.  After  manu- 
facturing  the  rope  the  diffusion  process  of  the 
amine  over  the  barrier  layer  7  will  start  and  continue 
until  all  epoxy  resin  has  been  converted.  Under  the 
application  of  such  a  rope  it  will  be  necessary, 
through  selecting  the  thickness  of  the  barrier  layer 
7,  to  take  account  of  both  the  required  period  of 
time  between  tensioning  the  rope  and  the  end  of  the 
hardening  process,  and  of  the  period  of  time  be- 
tween  the  manufacturing  of  the  tendon  and  the  ap- 
plying  of  the  rope.  Also  in  this  case,  it  is  possible  to 
achieve,  through  a  correct  selection  of  the  profile 
of  the  core  and  the  elongation  during  the  tensioning 
of  the  core,  that  a  blending  of  the  layers  is  carried 

Figure  1  is  a  cross-sectional  view  of  a  tendon  ac- 
cording  to  claims  1  to  7; 

Figure  2  is  a  cross-sectional  view  of  a  tendon  ac- 
cording  to  claims  8  to  1  1  ,  and 

Figure  3  is  a  view  of  another  embodiment  of  a  ten- 
don  according  to  claims  8  to  1  1  . 
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on.  In  that  case,  a  substantial  acceleration  of  the 
hardening  process  can  be  achieved  if  care  is  taken 
that,  during  the  tensioning  operation,  the  barrier 
layer  is  broken  down. 

Finally,  Figure  3  shows  that  the  phase  12  of  the 
hardenable  composition  is  a  continuous  phase,  while 
the  phase  1  1  is  a  discontinuous  phase,  which  is  dis- 
tributed  in  the  continuous  phase  12.  Between  both 
phases  there  always  is  a  barrier  layer  in  the  form  of 
a  jacket  13.  As  concerns  the  period  of  time  between 
the  hardening  of  the  so  formed  hardenable  system 
and  the  manufacturing  of  the  tendon,  the  same  time 
control  is  required  as  described  for  Figure  2. 

Claims 

1  .  A  tendon  comprising  a  tensionable  core  (1  ),  an 
envelope  formed  by  a  hardenable  composition  and  a 
shield,  whereby  the  hardenable  composition  has  a 
lubricating  action  and  hardens  after  the  core  has 
been  tensioned,  said  hardenable  composition  hard- 
ens  without  the  supply  of  heat,  whereby  its  compo- 
nents  or  preproducts  are  distributed  over  various 
distinct  phases  (2,  3,  6,  8,  1  1  ,  1  2)  and  whereby  at 
least  one  continuous  phase  of  the  hardenable  com- 
position  is  provided  with  lubricating  action,  which  af- 
ter  hardening  substantially  disappears,  character- 
ized  in  that  there  is  also  provided  a  barrier  layer  (4, 
7,  13)  regulating  the  speed  of  the  hardening  reaction 
of  the  hardenable  composition. 

2.  A  tendon  according  to  claim  1  ,  characterized  in 
that  the  shield  forms  the  barrier  layer  (4)  and  is 
composed  of  an  hydrolizable  synthetic  material. 

3.  A  tendon  according  to  claims  1  and  2,  charac- 
terized  in  that  the  hydrolizable  layer  (4)  is  a  synthet- 
ic  material  which  is  hydrolizable  in  an  alkaline  aque- 
ous  environment. 

4.  A  tendon  according  to  claim  3,  characterized 
in  that  the  hydrolizable  synthetic  material  is  polyvi- 
nyl  acetate. 

5.  A  tendon  according  to  claims  1  through  4,  char- 
acterized  in  that  the  hardenable  composition  is 
formed  by  a  layer  (2)  adjacent  to  the  core  and  con- 
taining  a  suitable  epoxy  resin  and  a  surrounding  lay- 
er  (3)  of  polyisocyanate. 

6.  A  tendon  according  to  claims  1  through  4,  char- 
acterized  in  that  the  hardenable  composition  is 
formed  by  a  layer  (2)  adjacent  to  the  core  and  con- 
taining  a  suitable  polyalcohol  and  a  surrounding  lay- 
er  (3)  containing  polyisocyanate. 

7.  A  tendon  according  to  any  one  or  more  of  the 
claims  1  to  6,  characterized  in  that  the  tendon  is  en- 
tirely  surrounded  by  a  gas  and  liquid  tight  jacket 
which  is  removed  prior  to  use  of  the  tendon. 

8.  A  tendon  according  to  claim  1  ,  characterized  in 
that  a  barrier  layer  (7,  13)  is  present  between  the 
phases  of  the  hardenable  composition  and  that  the 
shield  is  formed  by  an  inpenetrable  inert  profiled 
synthetic  material  layer  (9,  14). 

9.  A  tendon  according  to  claim  8,  characterized  in 
that  one  or  both  phases  of  the  hardenable  composi- 
tion  is  (are)  continuous. 

1  0.  A  tendon  according  to  claims  8  and  9,  charac- 
terized  in  that  the  barrier  layer  (7,  1  3)  is  a  layer  reg- 
ulating  the  diffusion  speed  of  one  or  more  of  the 

components  of  the  hardenable  composition. 
11.  A  tendon  according  to  one  or  more  of  the 

claims  8  through  10,  characterized  in  that  one  of  the 
phases  contains  epoxy  resin,  that  another  phase  is 

5  an  amine  compound,  and  that  the  barrier  layer  sub- 
stantially  contains  polyethyleneoxide. 

12.  A  tendon  according  to  one  or  more  of  the 
claims  1  through  1  1  ,  characterized  in  that  at  least  one 
of  the  phases  is  provided  with  lubricating  action  by 

10  blending  this  phase  with  one  or  more  lubricants  of 
viscosity-reducing  agents,  such  as  inert  waxes, 
solvents,  silicon  products  or  polytetrafluorethylene 
products. 

13.  A  tendon  according  to  one  or  more  of  the 
15  claims  1  through  12,  characterized  in  that  at  least 

one  of  the  phases  forming  the  hardenable  composi- 
tion  contains  a  filler  material. 

14.  A  method  for  stressing  concrete,  character- 
ized  in  that  a  tendon  according  to  one  or  more  of  the 

20  claims  1  through  13  is  applied. 
15.  A  prestressed  concrete  element  obtained  in  a 

known  manner  under  the  application  of  a  tendon  ac- 
cording  to  one  of  the  claims  1  through  13. 

25  Patentanspriiche 

1  .  Spannelement  mit  einem  spannbaren  Kern  (1),  ei- 
ner  Ummantelung,  die  von  einer  aushartbaren  Zu- 
sammensetzung  gebildet  wird,  und  einem  Schirm,  wo- 

30  bei  die  aushartbare  Zusammensetzung  eine 
Schmierwirkung  besitzt  und  aushartet,  nachdem  der 
Kern  gespannt  wurde,  wobei  die  aushartbare  Zu- 
sammensetzung  ohne  Warmezufuhr  aushartet,  wo- 
bei  ihre  Bestandteile  oder  Vorprodukte  iiber  ver- 

35  schiedene  getrennte  Phasen  (2,  3,  6,  8,  11,  12)  ver- 
teilt  sind,  und  wobei  zumindest  eine  durchgehende 
Phase  der  aushartbaren  Zusammensetzung  mit  ei- 
ner  Schmierwirkung  versehen  ist,  die  nach  dem 
Ausharten  im  wesentlichen  verschwindet,  dadurch 

40  gekennzeichnet,  dal3  weiters  eine  Sperrschicht  (4, 
7,  13)  vorgesehen  ist,  die  die  Geschwindigkeit  der 
Aushartreaktion  der  aushartbaren  Zusammensent- 
zung  regelt. 

2.  Spannelement  gemaB  Anspruch  1  ,  dadurch  ge- 
45  kennzeichnet,  daB  der  Schirm  die  Sperrschicht  (4) 

bildet  und  aus  einem  hydrolysierbaren  Kunststoff 
aufgebaut  ist. 

3.  Spannelement  gemaB  Anspruch  1  und  2,  da- 
durch  gekennzeichnet,  dal3  die  hydrolysierbare 

50  Schicht  (4)  ein  Kunststoff  ist,  der  in  einer  alkali- 
schen,  wassrigen  Umgebung  hydrolysierbar  ist. 

4.  Spannelement  gemaB  Anspruch  3,  dadurch  ge- 
kennzeichnet,  daB  der  hydrolysierbare  Kunststoff 
Polyvinylazetat  ist. 

55  5.  Spannelement  gemaB  Anspruch  1  bis  4,  da- 
durch  gekennzeichnet,  daB  die  aushartbare  Zusam- 
mensetzung  von  einer  Schicht  (2),  die  neben  dem 
Kern  liegt  und  ein  geeignetes  Epoxyharz  enthalt,  so- 
wie  einer  umgebenden  Schicht  (3)  aus  Polyizozya- 

60  nat  gebildet  wird. 
6.  Spannelement  gemaB  Anspruch  1  bis  4,  da- 

durch  gekennzeichnet,  daB  die  aushartbare  Zusam- 
mensetzung  von  einer  Schicht  (2),  die  neben  dem 
Kern  liegt  und  einen  geeigneten  Polyalkohol  enthalt, 

65  sowie  von  einer  umliegenden  Schicht  (3)  gebildet, 
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die  Polyisozyanat  enthalt. 
7.  Spannelement  gemaB  jedem  oder  mehreren  der 

Anspruche  1  bis  6,  dadurch  gekennzeichnet,  daB 
das  Spannelement  vollstandig  von  einem  gas-  und 
flussigkeitsdichten  Mantel  umgeben  ist,  der  vor  der 
Verwendung  des  Spannelements  entfernt  wird. 

8.  Spannelement  gemaB  Anspruch  1  ,  dadurch  ge- 
kennzeichnet,  daB  eine  Sperrschicht  (7,  13)  zwi- 
schen  den  Phasen  der  aushartbaren  Zusammenset- 
zung  liegt,  und  daB  der  Schirm  von  einer  undurch- 
dringlichen,  inerten,  profilierten  Kunststoffschicht 
(9,  14)gebildetwird. 

9.  Spannelement  gemaB  Anspruch  8,  dadurch  ge- 
kennzeichnet,  daB  eine  oder  beide  Phasen  der  aus- 
hartbaren  Zusammensetzung  durchgehend  ausge- 
biidet  sind. 

10.  Spannelement  gemaB  Anspruch  8  und  9,  da- 
durch  gekennzeichnet,  daB  die  Sperrschicht  (7,  13) 
eine  Schicht  ist,  die  die  Diffusionsgeschwindigkeit 
von  ein  oder  mehreren  Bestandteilen  der  aushart- 
baren  Zusammensetzung  regelt. 

1  1  .  Spannelement  gemaB  einem  oder  mehreren  der 
Anspruche  8  bis  10,  dadurch  gekennzeichnet,  daB 
eine  Phase  ein  Epoxyharz  enthalt,  wobei  eine  ande- 
re  Phase  eine  Aminverbindung  ist,  und  daB  die 
Sperrschicht  im  wesentlichen  Polyathylenoxyd  ent- 
halt. 

1  2.  Spannelement  gemaB  einem  oder  mehreren  der 
Anspruche  1  bis  11,  dadurch  gekennzeichnet,  daB 
zumindest  eine  Phase  mit  einer  Schmierwirkung  ver- 
sehen  ist,  indem  diese  Phase  mit  einem  oder  mehre- 
ren  Schmiermitteln  oder  die  Viskositat  herabsetzen- 
de  Mitteln  vermengt  ist.  z.B.  mit  inerten  Wachsen, 
Losungsmittein,  Siliziumprodukten  oder  Polytetra- 
fluorathylenprodukten. 

13.  Spannelement  gemaB  einem  oder  mehreren  der 
Anspruche  1  bis  12,  dadurch  gekennzeichnet,  daB 
zumindest  eine  Phase,  die  die  aushartbare  Zusam- 
mensetzung  bildet,  einen  Fullstoff  enthalt. 

14.  Verfahren  fur  Spannbeton,  dadurch  gekenn- 
zeicnet,  daB  ein  Spannelement  gemaB  einem  oder 
mehreren  der  Anspruche  1  bis  13  angewandt  wird. 

15.  Vorgespanntes  Betonelement,  das  man  auf 
bekannte  Art  durch  die  Anwendung  eines  Spannele- 
ments  gemaB  einem  der  Anspruche  1  bis  13  erhait. 

Revendications 

1.  Organe  de  precontrainte  comprenant  une  ame 
(1)  qui  peut  etre  mise  sous  tension,  une  enveloppe 
formee  par  une  composition  durcissable  et  une  gai- 
ne,  la  composition  durcissable  ayant  une  action  lu- 
brifiante  et  durcissant  apres  que  I'ame  a  ete  mise 
sous  tension,  la  composition  durcissable  durcissant 
sans  apport  de  chaleur,  ses  composants  ou  pro- 
duits  de  base  etant  repartis  dans  diverses  phases 
distinctes  (2,  3,  6,  8,  11,  12),  une  phase  continue  au 
moins  de  !a  composition  ayant  une  action  lubrifiante 
qui  disparatt  pratiquement  apres  le  durcissement, 
caracterise  en  ce  qu'il  comporte  aussi  une  couche 
protectrice  (4,  7,  13)  que  regule  la  Vitesse  de  la 
reaction  de  durcissement  de  la  composition  durcis- 
sable. 

2.  Organe  de  precontrainte  selon  la  revendica- 
tion  1,  caracterise  en  ce  que  la  gaine  forme  la  cou- 

che  protectrice  (4)  et  est  composee  d'un  materiau 
synthetique  hydrolysable. 

3.  Organe  de  precontrainte  selon  les  revendica- 
tions  1  et  2,  caracterise  en  ce  que  la  couche  hydro- 

5  lysable  (4)  est  un  materiau  synthetique  qui  peur  etre 
hydrolyse  dans  un  milieu  aqueux  alcalin. 

4.  Organe  de  precontrainte  selon  la  revendica- 
tion  3,  caracterise  en  ce  que  le  materiau  syntheti- 
que  hydrolysable  est  I'acetate  de  polyvinyle. 

10  5.  Organe  de  precontrainte  selon  les  revendica- 
tions  1  a  4,  caracterise  en  ce  que  la  composition  dur- 
cissable  est  formee  par  une  couche  (2)  adjacente  a 
I'ame  et  contenant  une  resine  epoxyde  convenable 
et  une  couche  (3)  de  polyizocyanate  placee  autour. 

15  6.  Organe  de  precontrainte  selon  les  revendica- 
tions  1  a  4,  caracterise  en  ce  que  la  composition  dur- 
cissable  est  formee  par  une  couche  (2)  adjacente  a 
I'ame  et  contenant  un  polyol  convenable,  et  une  cou- 
che  (3)  contenant  un  polyisocyanate  est  placee 

20  autour  de  la  composition. 
7.  Organe  de  precontrainte  selon  une  ou  plu- 

sieurs  des  revendications  1  a  6,  caracterise  en  ce 
que  I'organe  de  precontrainte  est  entierement  en- 
toure  par  une  enveloppe  etanche  aux  gaz  et  aux  li- 

25  quides  et  qui  est  retiree  avant  I'utilisation  de  I'orga- 
ne  de  precontrainte. 

8.  Organe  de  precontrainte  selon  la  revendica- 
tion  1,  caracterise  en  ce  qu'une  couche  de  protec- 
tion  (7,  1  3)  est  placee  entre  les  phases  de  la  compo- 

30  sition  durcissable,  et  la  gaine  est  formee  d'une  cou- 
che  impenetrable  d'un  materiau  synthetique  inerte 
profile  (9,  14). 

9.  Organ  de  precontrainte  selon  la  revendication 
8,  caracterise  en  ce  qu'une  phase  ou  les  deux  pha- 

35  ses  de  la  composition  durcissable  sont  continues. 
10.  Organe  de  precontrainte  selon  les  revendica- 

tions  8  et  9,  caracterise  en  ce  que  la  couche  de  pro- 
tection  (7,  13)  est  une  couche  qui  regule  la  Vitesse 
de  diffusion  d'un  ou  plusieurs  des  composants  de  la 

40  composition  durcissabie. 
11.  Organe  de  precontrainte  selon  une  ou  plu- 

sieurs  des  revendications  8  a  10,  caracterise  en  ce 
que  Tune  des  phases  contient  une  resine  epoxyde, 
une  autre  phase  est  un  compose  d'amine,  et  la  cou- 

45  che  de  protection  contient  pratiquement  de  I'oxyde 
de  polyethylene. 

12.  Organe  de  precontrainte  selon  une  ou  plu- 
sieurs  des  revendications  1  a  1  1  ,  caracterise  en  ce 
que  I'une  des  phases  au  moins  a  une  action  lubrifian- 

50  te  obtenue  par  melange  de  cette  phase  avec  un  ou 
plusieurs  lubrifiants  ou  agents  reduisant  ia  viscosi- 
te  tels  que  des  cirez  inertes,  des  solvants,  des  pro- 
duits  du  siiicium  ou  des  produits  a  base  de  polytetra- 
fluorethylene.. 

55  13.  Organe  de  precontrainte  selon  une  ou  plu- 
sieurs  des  revendications  1  a  12,  caracterise  en  ce 
que  I'une  des  phases  au  moins  formant  la  composi- 
tion  durcissable  contient  un  materiau  de  charge. 

14.  Procede  de  mise  du  beton  sous  contrainte,  ca- 
60  racterise  en  ce  qu'un  organe  de  precontrainte  seion 

une  ou  plusieurs  des  revendications  1  a  13  est  utili- 
se. 

15.  Element  precontract  de  beton  obtenu  de  ma- 
niere  connue  par  application  d'un  organe  de  precon- 

65  trainte  selon  I'une  des  revendications  1  a  13. 
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