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I NTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
GU IDANCE FOR THE SELECTION  OF DROP CABLES 

 
FOREWORD 

1 )  The  I n ternati ona l  E l ectrotechn ical  Commissi on  ( I EC)  i s  a  worl dwide  organ izati on  for s tandard i zati on  compri s i ng  
a l l  nati onal  e l ectrotechn ical  commi ttees  ( I EC  National  Commi ttees) .  The  ob ject  of I EC  i s  to  promote  
i n ternati onal  co-operati on  on  a l l  q uesti ons  concern i ng  s tandard i zati on  i n  the  e l ectri cal  and  e l ectron ic  fi e l ds .  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es ,  I EC  publ i shes  I n ternati onal  S tandards,  Techn ica l  Speci fi cati ons,  
Techn ica l  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cati on (s)” ).  The i r preparati on  i s  en trusted  to  techn ical  commi ttees;  any I EC  Nati onal  Commi ttee  i n terested  
i n  the  sub ject dea l t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternati onal ,  governmen tal  and  non -
governmen ta l  organ izati ons  l i a i s i ng  wi th  the  I EC  a l so  parti ci pate  i n  th i s  preparati on .  I EC  col l aborates  cl ose ly 
wi th  the  I n ternational  Organ izati on  for Standard i zati on  ( I SO)  i n  accordance  wi th  cond i ti ons  determ ined  by 
ag reement between  the  two  organ izati ons.  

2 )  The  formal  deci s ions  or ag reemen ts  of I EC  on  techn ical  matters  express,  as  nearl y as  poss ib l e,  an  i n ternati onal  
consensus  of op i n i on  on  the  re l evan t  subjects  s i nce  each  techn ical  commi ttee  has  represen tati on  from  a l l  
i n terested  I EC  Nati onal  Commi ttees.   

3 )  I EC  Publ i cati ons  have  the  form  of recommendati ons  for i n ternati ona l  u se  and  are  accepted  by I EC  Nati onal  
Commi ttees  i n  that  sense.  Wh i l e  a l l  reasonable  efforts  are  made  to  ensu re  that  the  techn ica l  con ten t  of I EC  
Publ i cati ons  i s  accu rate,  I EC  cannot be  hel d  responsib l e  for the  way i n  wh i ch  they are  used  or for any 
m is in terpretati on  by any end  u ser.  

4 )  I n  order to  promote  i n ternational  u n i form i ty,  I EC  Nati onal  Commi ttees  undertake  to  appl y I EC  Publ i cati ons  
transparen tl y to  the  maximum  exten t  possib l e  i n  thei r nati onal  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC  Publ i cati on  and  the  correspond i ng  nati onal  or reg ional  pub l i cati on  shal l  be  cl earl y i nd i cated  i n  
the  l a tter.  

5)  I EC  i tse l f does  not  provi de  any attestati on  of con form i ty.  I ndependen t  certi fi cati on  bod ies  provi de  conform i ty 
assessmen t services  and ,  i n  some  areas,  access  to  I EC  marks  of conform i ty.  I EC  i s  not  responsib l e  for any 
services  carri ed  ou t  by i ndependen t  certi fi cati on  bod i es .  

6)  Al l  u sers  shou ld  ensu re  that  they have  the  l atest ed i ti on  of th i s  publ i cati on .  

7)  N o  l i abi l i ty shal l  a ttach  to  I EC  or i ts  d i rectors,  employees,  servan ts  or agen ts  i n cl ud i ng  i nd i vi dual  experts  and  
members  of i ts  techn ical  commi ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property damage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cati on ,  use  of,  or re l i ance  upon ,  th i s  I EC  Publ i cati on  or any other I EC  
Publ i cati ons.   

8)  Atten tion  i s  d rawn  to  the  Normati ve  references  ci ted  i n  th i s  publ i cati on .  U se  of the  referenced  publ i cati ons  i s  
i nd i spensable  for the  correct appl i cati on  of th i s  pub l i cati on .  

9)  Atten ti on  i s  d rawn  to  the  possib i l i ty that  some  of the  e l emen ts  of th i s  I EC  Publ i cati on  may be  the  subj ect  of 
paten t ri gh ts .  I EC  shal l  not  be  he l d  responsib l e  for i den ti fyi ng  any or a l l  such  paten t  ri gh ts .  

The  main  task of I EC  techn ical  commi ttees  i s  to  prepare  I n ternational  Standards.  However,  a  
techn ical  commi ttee  may propose  the  publ ication  of a  Techn ical  Report when  i t  has  col lected  
data  of a  d i fferen t kind  from  that wh ich  i s  normal ly publ ished  as  an  I n ternational  Standard ,  for 
example  "state  of the  art" .  

I EC  TR 62901 ,  wh ich  i s  a  Techn ical  Report,  has  been  prepared  by subcommi ttee  86A:  F ibres  
and  cables,  of I EC  techn ical  commi ttee  86:  F ibre  optics.  

The  text of th is  techn ical  report i s  based  on  the  fol lowing  documents:  

Enqu i ry d raft  Report  on  voti ng  

86A/1 676/DTR 86A/1 707/RVC 

 

Fu l l  i n formation  on  the  voting  for the  approval  of th is  techn ical  report can  be  found  i n  the  
report on  voting  ind icated  i n  the  above  table.  

Th is  publ ication  has  been  d rafted  i n  accordance  wi th  the  ISO/IEC Di rectives,  Part  2 .  
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The  commi ttee  has  decided  that the  con tents  of th is  publ ication  wi l l  remain  unchanged  un ti l  
the  stabi l i ty date  i nd icated  on  the  I EC  websi te  under "h ttp: //webstore. iec. ch"  i n  the  data  
related  to  the  speci fic  publ ication .  At th is  date,  the  publ ication  wi l l  be   

•  reconfi rmed ,  

•  wi thd rawn,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

A b i l i ngual  version  of th is  publ ication  may be  i ssued  at a  l ater date.  

 

IMPORTANT – The  'colour inside'  logo on  the  cover page of th is  publ ication  ind icates  
that i t  contains  colours  which  are  considered  to  be  usefu l  for the  correct 
understanding  of i ts  contents.  Users  shou ld  therefore  print  th is  document using  a  
colour printer.  
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GUIDANCE FOR THE SELECTION  OF DROP CABLES 
 
 
 

1  Scope 

Th is  Techn ical  Report defines  the  term  "d rop  cable" ,  describes  the  appl ication  spaces  and  the  
performance  requ i rements  as  a  consequence  of the  d i fferen t appl ications.  Cable  design  
options  wh ich  resu l t  from  speci fic appl ications  wh ich  are  not yet described  i n  the  existi ng  
product speci fications  wi l l  be  expla ined .  

Th is  techn ical  report a lso  g ives  some gu idance  on  cable  testing  wi th  focused  atten tion  on  
cable  performance  requ i rements  wh ich  are  not covered  by existi ng  standards  yet.  

Th is  techn ical  report i s  not i n tended  to  be  used  as  a  product standard .  

2  Normative references  

The  fol lowing  documents,  i n  whole  or i n  part,  are  normatively referenced  in  th is  document and  
are  i nd ispensable  for i ts  appl ication .  For dated  references,  on ly the  ed i tion  ci ted  appl ies.  For 
undated  references,  the  l atest ed i tion  of the  referenced  document ( i nclud ing  any 
amendments)  appl ies.  

None  

3  Terms,  defin i tions  and  abbreviations  

3.1  Terms  and  defin i tions  

For the  purposes  of th is  document,  the  fol lowing  terms  and  defin i tions  apply.  

3.1 .1   
drop  cables  
cables  closing  the  gap  between  d istribu tion  cables  (starti ng  at the  Network Access  Poin t  or 
NAP)  and  the  s ing le  user´s  home  (Mu l ti  Dwel l i ng  Un i ts  or MDUs),  or other premises  

Note  1  to  en try:  Drop  cabl es  are  depl oyed  i n  aeria l ,  i n  d uct,  d i rect-bu ri ed ,  on  facades  as  wel l  as  i ndoor/ou tdoor 
cabl es .  

Note  2  to  en try:  Drop  cab l es  end  e i ther ou tsi de  the  bu i l d i ng  or i ns i de  the  bu i l d i ng .  Therefore,  often  so-ca l l ed  
i n door/ou tdoor cabl es  are  needed  to  provi de  the  appropriate  fi re  performance.  

Note  3  to  en try:  The  Network access  poi n t  (NAP)  or Access  Po in t  i s  connected  to  the  user´s  house  by aeri a l  d rop  
cabl es  or underground  d rop  cab l es ,  as  shown  i n  F i gu re  1 .  
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Figure  1  – Configuration  of a  typical  FTTH  network 

3.2  Abbreviations  

ADSS Al l  D ielectric Sel f-Supporting  Cable  

ARP Aramid  Reenforced  Plastic 

EFL Excess  Fibre  Length  

FRNC F lame  Retardant Non  Corrosive  

FTTH  F iber To  The  Home 

GRP G lass  F ibre  Rein forced  Plastic 

HDPE  H igh  Densi ty PE  

LDPE Low Densi ty PE  

LSZH  Low Smoke  Zero  Halogen  

MCC Metal  Cable  Clamp 

NOTE  MCC are  not  made  of meta l  anymore.  

MDPE Med ium  Densi ty PE  

NAP Network Access  Poin t 

PE  Polyethylene  

PP  Polypropylene  

FR F lame Retardant 

TB  Tigh t Bu ffered  F ibre  or Tigh t Bu ffer 

4 Appl ication  spaces  

4.1  General  

Clause  4  describes  most of the  d i fferen t ways  common ly used  to  connect the  end  user to  the  
d istribu tion  cable.  

IEC  

Access  poin t  

Access  poin t  

Closu re  

Spl i tter  

Aeri a l  cabl e  

User's  bu i l d i ngs  Apartmen t  houses  

Underg round  cabl e  

User's  houses  

Distri bu ti on  

Feeder  
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4.2  Instal lation  between  poles  

4.2 .1  General  

I n  some  coun tries,  the  i nstal lation  of fi bre  optic aerial  d rop  cable  i s  the  most preferred  option  
because  of the  re latively l ow effort  compared  to  other methods  l i ke  i nstal l ation  i n  ducts,  d i rect 
burying ,  etc.  Especia l l y when  the  d istribu tion  cable  has  been  i nstal l ed  between  poles,  i t  i s  
common  practice  to  a l so  use  an  aeria l  i nsta l l ation  for the  l ast few meters  from  the  NAP to  the  
bu i ld ing .  The  connection  to  the  NAP can  e i ther be  done  by spl icing  i nd ividual  fibres  to  the  
NAP,  or using  fie ld -i nstal lable  connectors,  or using  preconnectorized  cables  when  the  NAP is  
designed  to  access  the  branched  fi bres  via  a l ready i nstal l ed  connectors.  Normal l y,  on ly l ower 
fibre  counts  (e. g .  1  to  8  optical  fibres)  are  requ i red .  The  d istances  are  short ( typical ly between  
20  m  and  1 00  m),  thus  the  span  l eng ths  between  the  poles  are  a lso  short (1 5  m  to  50  m).  
Depend ing  on  the  preferred  instal lation  method ,  fi bre  optical  cables  can  be  instal led  as  sel f-
supporting  cables,  l ashed  cables  or suspended  cables.  

Even  though  the  span  l eng th  i s  short,  i ce  and  wind  l oads  have  to  be  taken  i n to  account 
especia l l y when  stringent sag  requ i rements  are  to  be  fu l fi l l ed .  

Cables  wi th  a  b lack sheath  are  typical l y used  for ou tdoor i nstal lations.  The  b lack colour i s  the  
resu l t of the  add i tion  of "carbon  b lack".  A concentration  of approximately 2 , 5  %  ensures  the  
long  term  stabi l i ty against UV rad iation .  When  other sheath  colours  are  used  (e. g .  for a  better 
appearance)  UV stabi l i zers  have  to  be  added .  The  functional i ty of those  stabi l i zers  has  to  be  
demonstrated  by appropriate  test procedures.  

4.2.2  Self-supporting  cables  

A sel f-supporting  cable  con tains  a l l  requ i red  stra in  carrying  e lements;  thus  i t  can  be  d i rectly 
fi xed  to  the  poles  wi th  the  appropriate  equ ipment.  A widely used  method  wh ich  i s  a lso  
appropriate  for the  i nstal lation  of l ong  length  sel f-supporting  cables  i s  the  use  of metal l i c 
spi rals  (dead  ends,  see  F igure  2) .  

 

Figure  2  – Dead  ends  to  be  used  for the  instal lation   
of long  length  sel f-supporting  cables  

For shorter l eng th  of cable,  l ower tension  cable  clamps  can  be  used  (see  F igure  3 ,  F igure  4  
and  F igure  5) .  More  examples  of common ly used  clamp  systems  are  shown  in  Annex C.  

Sel f-supporting  cables  can  con tain  metal l ic  strength  members  wh ich  may need  to  have  a  good  
connection  to  g round .  ADSS  cables  (see  a lso  I EC  60794-3-20)  do  not need  th is  precau tion .  
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Figure  3  – P-clamp 

 

Left:  open  

Ri gh t:  cl osed  

Figure  4  – MCC 
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NOTE  A wedge  cl amp  i s  a  cl amp  wi th  one  end  con tacti ng  the  cable  be low i ts  su rface  and  the  other end  bu tti ng  
agai nst  a  crosspiece  so  that  the  ti gh ten ing  of a  bol t  pass ing  th rough  i ts  cen ter causes  the  cl amp  to  wedge  the  
cabl e  i n  posi ti on .  

Figure  5  – Wedge  clamp 

4.2 .3  Lashed  and  suspended  cables  

Lashed  cables  do  not represent a  speci fic  class  of cables.  Almost a l l  ou tdoor cable  designs  
can  be  i nstal led  by that " l ash ing"  techn ique.  A prerequ is i te  i s  a  so-cal led  messenger wi re  
wh ich  needs  to  be  i nstal led  up-fron t between  the  poles.  The  cable  wi l l  be  attached  to  the  
messenger wi re  by e i ther wind ing  a  "band"  or th read  made of a  metal  or a  d ie lectric material  
hel ical l y around  the  messenger and  fibre  optic cable.  The  wind ing  process  can  be  done  wi th  
the  help  of a  mach ine  pu l led  from  the  g round  or au tomatical l y d riven  by a  motor (see  F igure  
6).  

 

Figure  6  – Motor-driven  lash  machine  
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Al ternatively,  the  cable  can  a lso  be  fi xed  to  the  messenger wi re  wi th  metal l ic  crimps  (see  
F igure  7).  

 

Figure  7  – Crimp used  to  fix a  cable  to  the  messenger wire  

The  cable  can  a lso  d i rectl y be  wound  around  the  messenger wi re.  No  further " l ash  band"  i s  
requ i red .  However,  the  i nstal lation  process  i s  more  d i fficu l t  because  the  cable  (and  reel ) ,  
wh ich  has  a  re lati vely h igh  mass,  has  to  be  moved  around  the  messenger wi re.  These  cables  
may be  su i table  for m id -span  access.  

4.3  Instal lation  in  ducts  

Cable  i nstal lation  in  ducts  i s  the  most rel iable  i nstal lation  method .  Normal l y,  the  duct consists  
of a  polymeric tube  wi th  a  d iameter of up  to  1 00  mm.  The  duct can  be  regarded  as  an  
add i tional  protection  of the  fibre  optic cable.  As  a  consequence,  the  strength  of a  cable  (e. g .  
l ateral  crush  resistance)  can  be  smal ler than  the  one  for d i rect-buried  cables.  

A duct may be  fu rther sub-d ivided  using  sub-duct and /or m icro-ducts.  Cables  may be  i nstal led  
by pu l l i ng ,  b lowing  or jetti ng .  More  detai l  i s  g i ven  i n  I EC  TR 62691 .  

Care  has  to  be  taken  that the  ducts  are  not deformed  at  any poin t  a long  thei r l ength .  Before  
instal l i ng  the  cables  (e. g .  by b lowing ,  j etting  or pu l l ing ) ,  the  d iameter of the  duct has  to  be  
checked  by means  of an  appropriate  test method  (see  I EC TR 62691 ,  I EC  60794-5-20:201 4,  
6 . 9  and  Annex E  and  I EC  60794-1 -21 : 201 5,  Clause  28).  

4.4 Instal lation  in  sewer,  water and  gas  pipes  

Cable  deployment i s  normal ly the  most expensive  part  of the  network.  Especial l y,  d igg ing  i s  
very labour i n tensive.  Therefore,  i t  wou ld  be  very beneficia l  to  use  al ready existi ng  
i n frastructure,  for example  sewer,  gas  and  water p ipes,  for the  i nstal l ation  of fibre  optical  
cables.  Even  though  every household  i s  connected  via  these  (service-)  p ipes,  th is  practice  i s  
not yet l argely used .  The  main  i nvoked  reasons  are:  the  access  to  these  p ipes  i s  not a l lowed  
by the  owner,  the  more  soph isticated  technology needed  to  en ter and  exi t  the  p ipe  system  is  
e i ther too  expensive  or seems  to  be  too  compl icated .  

Nevertheless,  the  technology exists  and  i s  described  i n  I EC  60794-3-40,  I EC  60794-3-50,  
I EC  60794-3-60  and  I EC  TR 62691 .  

4.5  Di rect-buried  cables  

Direct-buried  cables  are  cables  wh ich  are  deployed  i n  the  soi l  wi thou t any add i tional  external  
protection .  To  wi thstand  the  mechan ical  stress  as  wel l  as  possible  chemical  con tamination ,  
the  cables  may need  add i tional  protection ,  for example  th icker sheath  than  a  duct cable,  steel  
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tape  or steel  wi re  armouring ,  specia l  sheath ing  materia ls.  F igure  8  shows an  example  of cable  
wi th  add i tional  protection .  

Cables  used  for d i rect deployment i n  the  soi l  are  described  i n  I EC  60794-3-1 0,  and  detai ls  of 
the  i nstal lation  methods  are  g iven  i n  I EC  TR 62691 .  

 

Figure  8  – Tape  armored  cable  

4.6  Instal lation  on  facades  

During  the  l ast years  when  FTTH  deployment became more  popu lar,  more  and  more  fi bre  
optical  cables  were  i nstal led  d i rectly at the  house  wal ls  to  access  the  i nd ividual  apartments  
from  the  ou tside  by j ust d ri l l i ng  a  hole  th rough  the  wal l  and  gu id ing  the  cable  th rough  i t  to  the  
i n terior of the  home.  Often ,  aeria l  d rop  cables  are  used  to  connect the  NAP wi th  the  bu i ld ing .  
On  top  of the  bu i ld ing ,  a  closure  cou ld  be  instal led  to  connect the  i ncoming  cable  (many 
fi bres)  to  the  d i fferen t cables  (e. g .  1  to  8  fi bres)  needed  to  access  the  end  user´s  apartment.  
Annex A describes  some of the  common  practices  used  for the  i nstal lation  on  facades.  The  
main  d river for the  i nstal l ation  on  facades  i s  the  re lati vely l ow deployment effort.  The  cable  
can  easi l y be  instal led  vertical l y j ust by tension ing  i t  between  some  anchors  fi xed  to  the  wal l  
(see  Annex A).  No  specia l  regu lations  have  to  be  fu l fi l l ed  wi th  respect to  fi re  protection .  
However,  care  has  to  be  taken  to  avoid  sheath  damage caused  by vibration .  Wind  i nduced  
vibration  can  cause  the  cable  to  swing  and  successively scratch  across  the  rough  ou ter 
su rface  of the  house  wal l .  The  resistance  of the  cable  against th is  ki nd  of l oad  shal l  be  tested  
i f agreed  between  customer and  suppl ier (see  60794-1 -21 : 201 5,  4 . 4 ;  the  fe l t  shal l  be  replaced  
by a  rough  su rface  s im i lar to  a  facade  surface).  Test parameters  (force,  mass  and  number of 
cycles)  need  to  be  determined .  Cables  wi th  a  b lack sheath  are  typical l y used  for ou tdoor 
i nstal lations.  The  b lack colour i s  the  resu l t  of the  “carbon  b lack”  add i ti ve  i ncluded  i n  a  
concentration  of approximately 2 , 5  %  to  ensure  the  long  term  stabi l i ty against UV rad iation .  
When  other sheath  colours  are  used  (e. g .  for a  better appearance),  UV stabi l i zers  shal l  be  
added .  The  functional i ty of those  stabi l i zers  has  to  be  demonstrated  by appropriate  test 
procedures.  

I n  case  that the  d rop  cable  i s  i nstal led  i n to  the  house,  the  path  of cable  i s  requ i red  from  
ou tside  to  i ns ide  the  residence.  Al though  the  existing  duct for wi ri ng  or puncturing  the  facade  
i s  often  used ,  a  resident can  refuse  puncturing  the  facade.  I n  th is  case,  the  cable  can  be  
i nstal led  i n to  the  restricted  space  through  the  door or window as  shown  i n  F igure  9 .  
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Figure  9  – Puncture-free  instal lation  of drop cable  

5 Instal lation  options  

5.1  General  

Typical  i nsta l lation  cond i tions  for d rop  cables  wi l l  be  described  i n  Clause  5.  I t  wi l l  be  shown  
that for most appl ication  spaces,  a l ready existing  cable  standards  (e. g .  I EC  60794-2,  
I EC  60794-3)  can  be  referenced .  

Because  of the  short l eng ths  of d rop  cables,  the  ease  of termination  becomes  a  more  
prominen t cri teria  for selection .  Pre-connectorized  solu tions  or use  of fie ld -instal lable  
connectors  wi l l  speed  up  the  i nstal lation  process  remarkably.  However,  other methods  l i ke  
fusion  spl icing  or the  use  of mechan ical  spl ices  can  be  used  i f appropriate.  

5.2  Instal lation  between  poles  

5.2 .1  General  

Cables  to  be  instal led  between  poles  are  described  i n  I EC  60794-3-20.  Two types  of 
i nsta l lation  are  curren tl y i n  use:  i nsta l lation  of se l f-supporting  cables  wh ich  i nclude  a l l  the  load  
carrying  e lements  wi th in  the  cable,  and  so-cal led  l ashed  cables  wh ich  i s  a  techn ique  based  on  
standard  cables  wh ich  are  attached  to  a  l oad  carrying  e lement (see  5. 2 .2  and  5. 2 . 3) .  The  
tensi le  l oad  on  the  cable  depends  on  the  cable  weigh t,  l eng th  of the  span  and  the  requ i red  
sag .  I n  add i tion  to  that,  i ce  and  wind  loads  shal l  be  taken  in to  account.  They depend  on  the  
cross  section  (d iameter,  shape)  of the  design ,  the  amount of i ce  attached  to  the  cable  and  the  
speed  of wind .  They con tribu te  remarkably to  the  tensi le  l oad  of the  cable.  Software  tools  are  
avai lable  to  estimate  the  resu l ting  loads  on  the  cable.  

5.2.2  Self-supporting  cables  

5.2 .2 .1  General  

Cable  designs  accord ing  to  I EC  60794-3-20  include  su fficien t strength  e lements  to  ensure  

that the  optical  fibres  do  not experience  excess  fi bre  stra in  ( typical l y <  0 , 2  %  long  term)  
during  operation  when  i nstal led ,  for example  between  poles.  However,  h igher strain  l evels  
m igh t be  acceptable  when  d rop  cables  are  instal led  i n  re lati vely short cable  spans  (e. g .  
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<  1 00  m).  G laesemann  [4 ] 1  has  theoretical l y shown  that under the  assumption  of the  same  
fa i lu re  probabi l i ty,  a  shorter fibre  l eng th  (e. g .  1 00  m)  can  be  tensioned  to  a  remarkably h igher 
stra in  (approximately 0 , 3  %  long  term)  than  a  fiber wi th  a  l eng th  of for example  1  km  
(approximately 0 , 2  %  long  term).  The  maximum  short term  load  (2  h  to  8  h )  can  be  estimated  
to  be  0 , 51  %  [4 ,  figure  63] .  By using  the  appropriate  tension ing  assembl ies,  the  cable  can  be  
d i rectl y i nsta l led  between  poles  and  fi xed  at each  end  by the  appropriate  hardware  (spi ra ls,  
clamps  etc. ).  I n  case  of l ow d iameter cen tral  tube  cables,  specia l  care  has  to  be  taken  to  
ensure  that the  instal lation  method  does  not negatively impact the  optical  properties,  for 
example  the  attenuation .  Thus,  i t  shou ld  be  veri fied  that the  tension ing  devices  do  not l ead  to  
any attenuation  i ncrease  when  tensioned  to  the  requ i red  load  (see  5.3 . 3).  Because  of the  
smal l  d iameter,  there  i s  a  certa in  ri sk that the  cable  i s  crushed  local ly by the  tension ing  
device  (e. g .  clamps)  or the  bend  rad i i  are  too  smal l  wh ich  a lso  cou ld  resu l t  i n  some 
attenuation  increase.  

Cables  in  F igure  1 0  do  not su ffer from  that i ssue  because  of the  separation  of the  l oad  
carrying  strength  member (metal l ic  rope)  and  the  fi bre  optic cable.  

Sel f-supporting  cables  wi th  a  cen tral  tube  design  must address  fibre  coupl i ng  i n  the  design  or 
deployment procedures  to  prevent fibre  retraction  i ssues  associated  wi th  cable  e longation  
caused  by i ce  and /or wind  load .  

I t  i s  known  that a  b io log ical  attack may i nduce  serious  problems on  the  te lecommun ication  
cable  and  plan ts  (for example,  as  described  i n  I TU -T L.46).  I n  particu lar,  there  i s  a  ri sk of 
damag ing  the  d rop  cable  when  cicadas  l ay eggs  by inserti ng  the  oviposi tor i n  the  cable,  as  
i l l ustrated  in  F igure  1 0 .  I t  i s  importan t to  select the  appropriate  material  for cable  sheath  to  
avoid  th is  problem  taking  in to  account the  local  fauna.  

 

Figure  1 0  – Attack of drop  cables  by cicada 

5.2 .2 .2  Specific  instal lation  options  

Very often ,  i nstal lation  of cen tral  tube  design  cables  by using  clamps  (see  F igure  3)  i s  
performed .  The  su i tabi l i ty of a  cable  design  can  be  tested  by a  mod i fied  tensi le  test (see  
6 .3 .3).  

Bend  i nsensi tive  fibres  (e. g .  B6  fi bres  as  speci fied  i n  I EC  60793-2-50)  wi l l  g i ve  some 
advantage  when  clamps  are  used  i n  cases  the  cable  i s  tigh tly ben t (see  F igure  4).  I n  general ,  
the  use  of bend  optim ized  fi bers  i s  recommended .  

___________ 

1   N umbers  i n  square  brackets  refer to  the  B i b l i og raphy.  
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5.2.3  Lashed  cables  

5.2 .3.1  General  

Cables  su i table  for l ash ing  or overlash ing  are  described  in  I EC  60794-3-1 0.  Also,  the  lash ing  
procedure  i s  described  in  the  same  standard .  Because  of the  relatively short spans  (typical ly 
around  50  m  for d rop  appl ications),  a lmost no  tensi le  e lements  are  needed  i n  the  cable  
design .  However,  i t  has  to  be  ensured  that a  m in imum  of tensi le  e lements  i s  i ncluded  i n  the  
cable  to  reduce  the  cable  e longation  during  unwind ing  from  the  cable  reel .  Forces  can  easi ly 
go  up  to  50  N .  Low d iameter cables  (e. g .  2 , 5  mm  to  5  mm)  are  less  susceptible  against wind  
l oad  because  of the  re latively l ow cross  section .  The  lash ing  wi re  can  be  made  of steel  or 
d ie lectric material ,  for example  aramid  yarns.  

5.2.3.2  Specific  instal lation  option  

Metal l ic  l ash ing  wi re  i s  recommended  in  areas  where  b i rd  attacks  are  l i kely.  

5.2.4 Suspended  cables  

Cables  accord ing  to  I EC  60794-3-1 0  can  a lso  be  fi xed  to  a  messenger wi re  or another a l ready 
instal led  cable  by using  crimps  wh ich  are  appl ied  a long  the  l eng th  of the  span .  

5.3  Cables  in  ducts  

5.3.1  General  

I nstal lation  of fibre  optic cables  i n  ducts  i s  the  most common  practice  for a  safe  deployment.  
The  ducts  are  typical l y made  of a  polymeric material  l i ke  HDPE  or PP.  Typical  duct d iameters  
range  from  a  few m i l l imeters  (5  mm,  e . g .  for m icrocables)  up  to  1 00  mm  for typical ly 
3  subducts.  The  subducts  can  be  fi l l ed  i nd ividual ly wi th  cables  of d i fferen t d iameters.  Cables  
su i table  for the  i nstal l ation  i n  ducts  are  described  i n  I EC  60794-3-1 0.  

5.3.2  Pu l l ing  

5.3.2 . 1  General  

Pu l l i ng  of cables  i n to  ducts  i s  sti l l  common  practice.  Wi th  the  help  of metal l i c  spi ral  a  pu l l ing  
rope  i s  attached  to  one  cable  end .  Then  the  cable  i s  pu l l ed  th rough  the  duct wi th  the  help  of a  
winch .  The  procedure  and  the  equ ipment needed  i s  described  in  I EC  TR°62691 .  

5.3.2 .2  Specific  instal lation  options  

During  cable  pu l l i ng ,  the  maximum  force  acts  at the  poin t  where  the  rope  i s  fi xed  to  the  cable.  
Depend ing  on  the  tota l  l eng th  of the  duct the  force  can  easi ly go  up  to  several  hundreds  of 
Newtons.  Therefore  the  cable  has  to  have  su fficien t strength  e lements  (e. g .  aramid  yarns,  
g lass  yarns,  metal l i c  or non-metal l ic  rods)  to  wi thstand  the  re latively h igh  pu l l i ng  tension .  
However,  for d rop  appl ications  i t  i s  very un l ikely that the  duct l eng th  i s  l onger than  1 00  m .  
Thus  the  pu l l i ng  force  on ly shou ld  be  i n  the  order of 200  N .  Add i tional  tensi l e  l oad  can  bu i l t  up  
when  the  duct i s  deployed  around  corners  wi th  smal l  bend  rad i i .  Because  of the  short 
d i stances  and  the  deployment i n  safe  ducts  designs  wh ich  are  l i gh t weigh t and  l ow d iameter 
are  to  be  preferred .  

5.3.3  Jetting  

Even  though  j etti ng  wi th  the  help  of an  i ncompressib le  l i qu id  (e. g .  water)  i s  a  common  method  
to  i nstal l  cables  i n  ducts,  i t  seems  to  be  not efficien t taken  the  short deployment d i stances  
in to  account.  Jetting  requ i res  soph isti cated  equ ipment wh ich  i s  not needed  for the  i nstal lation  
of short l ength  cables.  
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5.3.4 Blowing  

5.3.4.1  General  

As jetting  (see  5. 3 .3) ,  b lowing  i s  a  method  wh ich  m in im izes  the  stra in  on  the  cable  during  
i nstal lation .  The  d riving  force  i s  d istribu ted  a long  the  cable  l eng th .  Thus,  th is  method  does  not 
requ i re  cables  to  wi thstand  h igh  tensi le  force.  A fami ly of cables  wh ich  i s  optimized  for 
b lowing  i s  described  i n  I EC  60794-5-1 0.  Al ternatively,  b lowing  of fibre  un i ts  i n to  m icro  ducts  
can  be  considered  (see  IEC  60794-5-20).  

5.3.4.2  Specific  instal lation  options  

Cables  and  fi bre  un i ts  described  in  I EC  60794-5-1 0  and  I EC  60794-5-20  are  optimized  for the  
use  in  l ow d iameter ducts  ( typical ly l ess  than  1 6  mm  ou ter d iameter,  wi th  examples  being  
1 4  mm  ou ter d iameter and  1 0  mm  i nner d iameter,  or smal ler,  for b lown  cables,  and  5  mm  
ou ter d iameter and  3 , 5  mm  inner d iameter,  for m icroduct fi bre  un i ts) .  Nowadays  b lowing  
equ ipment i s  smal l  i n  s ize,  thus  i t  can  a lso  be  used  efficien tl y for the  i nstal lation  of short 
l eng th  d rop  cables.  

5.3.5  Pushing  

5.3.5.1  General  

When  the  d istances  are  short and  the  duct rou te  i s  a lmost stra igh t,  cables  can  easi ly be  
instal led  by push ing  the  cables  manual ly or supported  by an  appropriate  caterpi l l ar through  
the  preinstal led  duct.  Cables  accord ing  to  I EC  60794-3-1 0  and  I EC  60794-5-1 0  are  su i table  to  
be  pushed  i n to  short ducts.  However,  normal ly no  i n formation  abou t the  total  l ength  wh ich  
cou ld  be  reached  i s  speci fied  i n  the  product speci fi cation .  

5.3.5.2  Specific  instal lation  options  

To be  able  to  push  a  cable  through  a  duct,  i t  needs  to  have  a  certa in  sti ffness  to  min imize  
buckl ing  wh ich  i ncreases  the  friction  of the  cable  to  the  i nner wal l  of the  duct.  Up  to  now,  no  
data  abou t the  sti ffness  and  thus  the  friction  increase  due  to  buckl i ng  for d i fferen t duct 
d iameters  are  g iven  i n  the  product speci fications.  Wi th  the  help  of the  coefficien t of friction  
and  the  known  cable  sti ffness,  the  expected  push ing  force  can  be  estimated  for a  g iven  duct 
l eng th  (see  Annex B).  From  a  practical  poin t of view,  the  suppl ier shou ld  be  asked  to  estimate  
the  push ing  l eng th  for a  maximum  push ing  force  (e. g .  1 00  N )  for a  stra igh t duct configuration .  

5.4 Instal lation  in  sewer,  water and  gas  pipes  

5.4. 1  General  

Deployment of fi bre  optic cables  i n  rou tes  gu ided  th rough  sewer,  water and  gas  pipes  i s  
based  on  cable  designs  described  i n  I EC  60794-3-1 0  and  I EC  60794-3-20.  

5.4.2  Specific  deployment options  

Special  requ i rements  have  to  be  met wi th  respect to  chemical  resistance  and   compatabi l i ty 
wi th  d rinking  waterl  (see  I EC  60794-3-60:2008,  Clause  1 ) .  Because  of the  short d istances  for 
d rop  cables,  special  effort  has  to  be  undertaken  to  analyse  the  effort for implementation .  

5.5  Direct-buried  cables  

When  the  overal l  s i tuation  requ i res  the  i nstal lation  of cables  d i rectl y i n to  the  soi l ,  the  cables  
shou ld  fu l fi l l  the  requ i rements  g iven  in  the  standard  I EC  60794-3-1 0.  No  add i tional  
requ i rements  are  to  be  expected .  
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5.6  Instal lation  on  facades  

5.6. 1  General  

The  requ i rements  to  be  fu l fi l l ed  by d rop  cables  to  be  instal led  at facades  are  main ly 
determined  by the  selected  i nstal lation  method .  

The  fol lowing  instal lation  methods  were  observed  i n  the  fie ld  (Annex A):  

Method  1 :  Tension ing  the  cable  using  clamps  between  anchors  

Method  2 :  Attach ing  the  cable  using  crimps  on  the  wal l  

Method  3 :  I nstal l i ng  a  duct (e . g .  fi xed  by crimps)  and  push ing  the  cable  through  the  duct 

Method  4 :  Using  a l ternative  rou tes  th rough  the  restricted  space  of windows  and  doors  
(see  F igure  9)  

Because  of the  l ow fibre  count (1  to  8)  wh ich  i s  normal l y needed  for that appl ication ,  the  cable  
d iameter can  be  as  l ow as  a  few mi l l imeters.  Cables  to  be  i nstal led  accord ing  to  Method  1  
need  to  have  su fficien t strength  e lements  to  wi thstand  the  appl ied  tensions.  When  the  cables  
are  manual ly tensioned  by the  instal lers,  the  maximum  tension  i s  around  250  N .  At the  
maximum  speci fied  tensi le  l oad ,  the  fi bre  strain  shou ld  not exceed  0 , 2  %  (h igher values  have  
to  be  agreed  between  customer and  suppl ier) .  To  s impl i fy the  i nstal l ation  procedure,  clamps  
as  shown  in  F igure  3 ,  F igure  4  and  F igure  5  are  often  used .  These  clamps  requ i re  cables  

wh ich  are  very flexib le:  bend  rad i i  of ≤  1 5  mm  are  typical .  To  avoid  attenuation  i ncrease  due  
to  macrobend ing  effects,  bend  i nsensi ti ve  fibres  are  recommended .  The  d istance  between  the  
posi tion  of the  clamps  can  easi ly reach  1 5  m  to  25  m .  Such  a  configuration  i s  prone  to  vibrate  
when  wind  i s  b lowing .  When  the  cable  vibrates,  i t  can  happen  that parts  of the  cable  
frequently touch  the  rough  surface  of the  facade  wh ich  cou ld  l ead ,  on  a  l ong  term,  to  abrasion  
of the  polymeric cable  sheath .  Abrasion  may be  tested  as  described  i n  4 . 6 .  The  principle  
design  of cables  to  be  used  for that appl ication  are  described  i n  I EC  60794-3-20 .  

5.6.2  Specific  instal lation  options  

Because  of the  most common  instal l ation  procedure  for these  cable  (see  Method  1  i n  5 . 6 . 1 ) ,  
the  cable  has  to  wi thstand  a  combination  of tensi le  strain  under ben t cond i tion  and  shou ld  not 
show an  attenuation  i ncrease  h igher than  speci fied .  The  speci fic  requ i rements  depend  on  the  
speci fic  cond i tions,  for example  l eng th ,  cl amps  to  be  used .  An  appropriate  test procedure  i s  
described  i n  6 . 3 .3 .  

Wind  i nduced  vibration  can  l ead  to  a  frequent abrasive  load  due  to  scratch ing  across  the  
rough  surface  of the  house  wal l .  

The  resistance  of the  cable  sheath  against that kind  of mechan ical  l oad  needs  to  be  tested .  

6 Testing  

6.1  General  

The  cables  used  as  d rop  cables  are  typical l y tested  accord ing  to  the  standard  cable  test 
procedures  (see  6 . 2).  Add i tional  performance  requ i rements  may need  add i tional  tests  wh ich  
are  not standard ized  yet.  These  tests  are  described  below.  

6.2  Standard  test procedures  

Cable  testing  necessary to  proof the  cable  speci fi cations  described  i n  the  product standards  
i s  done  accord ing  to  I EC  60794-1 -20,  I EC  60794-1 -21 ,  I EC  60794-1 -22,  I EC  60794-1 -23,  
I EC  60794-1 -24.  
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6.3  Additional  test methods  

6.3.1  General  

The  appl ication  of standard  ou tdoor cables  as  d rop  cables  may requ i re  add i tional  features  
addressing  the  speci fics  of the  i nstal lation  method  to  be  used .  

6.3.2  Abrasion  resistance  against wind  induced  vibration  in  contact with  rough  
surface 

Observations  i n  the  fiel d  have  shown  that the  fibre  optic cable  can  be  forced  to  touch  
frequently the  rough  surface  of a  house  wal l .  When  i nstal led  accord ing  to  Method  1  i n  5 . 6 . 1 ,  
anchors  the  ampl i tude  of wind  i nduced  vibrations  can  become that b ig  causing  cable  erosion  
due  to  repeated  touch  wi th  the  rough  surface  of the  house  wal l .  Because  that can  happen  
over years,  the  impact of that abrasive  load  on  the  cable  sheath  shou ld  be  known .  Curren tly,  
no  test method  i s  avai lable  to  test th is  speci fic  fa i l u re  mode.  Existi ng  tests  (e. g .  i n  I EC  60794-
1 -21 ,  Method  E2A:  Abrasion  resistance  of optical  fibre  cables,  as  described  i n  4 . 6)  cou ld  be  
appl ied  to  get some  confidence  i n  the  su i tabi l i ty of the  selected  d rop  cable.  The  speci fics  of 
the  test have  to  be  agreed  between  the  suppl ier and  the  customer.  

Al ternative  test methods  wh ich  simu late  the  impact of that ki nd  of vibrating  abrasive  load  are  
under consideration .  

6.3.3  Tensioning  performance  test 

6.3.3.1  Principle  

Th is  test shou ld  be  used  to  check i f commonly used  i nstal lation  equ ipment,  for example  cable  
clamps  or fixi ng  spi ra ls,  resu l ts  i n  any optical  or mechan ical  deterioration  of the  selected  d rop  
cable.  The  requ i rements  for the  cable  are  d i fferen t depend ing  on  the  speci fic fi xing  devices  
used .  I n  the  case  of the  use  of MCC (see  F igure  4)  the  cable  i s  ben t to  a  rad ius  of 
approximately 1 5  mm.  During  instal lation ,  the  cable  has  to  wi thstand  the  l ateral  deformation  
caused  by the  appl ied  tensi le  load .  I n  case  of the  P-clamp (see  F igure  3)  and  the  wedge  
clamp  (see  F igure  5)  the  cri ti cal  l oad  resu l ts  from  the  l ocal ized  clamping  l oad  caused  by the  
appl ied  tension .  

NOTE  I EC  60794-1 -21 ,  Cl ause  3 ,  cou l d  a l so  be  u sed  when  the  cl amping  devi ce  (see  60794-1 -21 : 201 5,  3 . 3 ,  d ))  i s  
se l ected  as  descri bed  i n  6 . 3 . 3 . 1 .  

6.3.3.2  Experimental  set-up 

So far,  no  speci fic  test procedures  exist  wh ich  are  su i table  to  pred ict the  cable  performance  
when  these  i nstal lation  methods  (see  Annex A,  Method  1 )  are  used .  Thus,  the  best approach  
i s  to  use  the  speci fic  fixation  devices,  to  i nstal l  them  accord ing  to  the  i nstructions  and  to  
perform  a  tensi le  test.  

A method  of securing  the  cable  shal l  be  used ,  wh ich  un i formly l ocks  the  cable  e lements  so  
that a l l  the  components  of the  cable  are  restricted  in  thei r movement,  i ncluded  optical  fibres.  
One  end  of the  cable  sample  i s  attached  to  the  cable  fi xtu re  (e. g .  clamp,  spi ral ,  etc. ,  see  
F igure  3 ,  F igure  4  and  F igure  5)  accord ing  to  the  i nstal l ation  i nstructions  of the  suppl ier.  The  
l ocation  of the  fi xtu re  has  to  be  marked  on  the  cable.  The  other cable  end  shou ld  be  wound  
around  a  mandrel  wi th  a  rad ius  of around  50  mm.  Rad ius  R shou ld  be  b ig  enough  to  avoid  any 
attenuation  increase  due  to  macro  bend ing  when  wound  around  the  mandrel  (see  F igure  1 1 ) .  

The  fi xture  and  the  mandrel  shou ld  be  attached  to  the  standard  tensi le  test equ ipment.  The  
cable  l eng th  under tension  shou ld  be  in  the  order of 0 , 5  m  to  1  m .  

The  fibre(s)  shou ld  be  connected  to  an  attenuation  change  measurement set-up  ( typical  
wavelengths  of 1  31 0  nm  and  1  550  nm).  
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Figure  1 1  – Tensioning  performance  test set-up 

6.3.3.3  Procedure 

Once  the  cable  sample  i s  i nstal led  i n  the  apparatus,  the  tensi le  force  shou ld  be  i ncreased  
s lowly up  to  the  maximum  speci fied  tensi le  l oad  Ft  ( typical l y i n  the  order of 250  N ).  Once  the  
maximum tensi le  l oad  i s  reached ,  th i s  force  shou ld  be  main tained  for a  l onger period  of time  
( typical l y 24  h ) .  The  change  of the  optical  attenuation  shou ld  be  con tinuously mon i tored .  The  
posi tion  of the  fi xing  device  (clamp,  spi ra l )  shou ld  be  marked  on  the  cable  before  tension  i s  
appl ied .  

6.3.3.4 Typical  requ irements  

No attenuation  change  shou ld  be  observed  during  ramping  up  the  tensi le  l oad  and  during  the  
time  period  of constan t tensi le  force.  

No  s l ippage  of the  cable  shou ld  occur,  no  damage  to  be  observed  on  the  sheath  and  the  
cable  components  

7  Examples  of commonly used  drop cable  designs  

7.1  General  

Clause  7  con tains  examples  of cable  designs  wh ich  are  commercial l y avai lable  ri gh t now and  
used  as  d rop  cables.  Th is  selection  does  not represent a l l  constructions  avai lable  on  the  
market.  However,  i t  h igh l igh ts  some design  cri teria  wh ich  make  the  cable  su i table  for a  
speci fic  appl ication  space  (see  Tables  1  to  1 1  for the  characteristics) .  Even  though  no  
designs  wi th  m icro  modu les  are  presented ,  i t  does  not ru le  ou t thei r use  for d rop  cables.  The  
most striking  features  of m icromodu les  (h igh  flexib i l i ty and  stripabi l i ty wi th  bare  fingers)  can  
be  of advantage  during  cable  i nstal l ation .  

7.2  Designs  to  be  used  for the  instal lation  between  poles  

7.2 . 1  Self-supporting  cables  

7.2 .1 . 1  Aerial  cables  

Figure  1 2  shows  a  typical  cross  section  of a  a l l  d ie lectric sel f-supporting  aerial  cable  based  on  
a  cen tral  tube  design .  For the  appl i cation  as  aerial  d rop  cable,  on ly l ow d iameter tubes  (e. g .  
3  mm)  are  requ i red  because  of the  l ow fibre  coun t (e. g .  1  to  8  fibres).  Depend ing  on  the  
speci fic  i nsta l lation  cond i tions  (e. g .  span  between  1 5  m  and  50  m ,  a l lowed  sag  approximately 
0, 5  m),  on ly a  smal l  amount of tensi le  e lements  (normal ly aramid  yarns)  i s  requ i red  (e. g .  
9  600  d tex).  Thus,  the  overal l  d iameter can  be  as  smal l  as  6  mm.  Also  stranded  designs  (see  
F igure  1 3)  cou ld  be  used .  However these  designs  resu l t  i n  much  l arger d iameters  and  thus  
are  not cost efficien t,  especial l y for low fibre  coun ts.  
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Figure  1 2  – Self-supporting  d ielectric  aerial  cable  

Table  1  – Sel f-supporting  d ielectric  aerial  cables  

Characteristics  Data  Remark 

Typical  design  data  Cross  section  aram id :  5 , 4  mm2  

Ou ter d i ameter:  9 , 6  mm  

Cen tral  tube  d i ameter:  4 , 2  mm  

Nominal  sheath  th i ckness:  2  mm  

Water b l ocki ng :  ge l  fi l l i ng  

Opti ca l  fi bres:  u p  to  1 2  f 

 

Typical  performance  
data  

Max.  tensi l e  l oad :  1 , 6  kN  

M i n .  bend  rad i us :  1 40  mm  

Cable  wei gh t:  7 , 8  kg /1 00  m  

Thermal  expansion  coeff. :  –2 , 0  ×  1 0–6 /°C  

Young ´s  modu lu s:  1 20  kN /mm2  

The  maximum  tensi l e  l oad  corresponds  to  
the  everyday s tress  wh i ch  d escribes  the  
l ong  term  tensi l e  l oad  wi thou t  any i ce  and  
wi nd  l oad .  

Striking  features  Low d i ameter  

Fu l l y d i e l ectri c  

No  preferen ti a l  bend  

 

 

Figure  1 3  – Stranded  self-supporting  d ielectric  aerial  cable  
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Table  2  – Stranded  self-supporting  d ielectric  aerial  cables  

Characteristics  Data  Remark 

Typical  design  data  Outer d i ameter:  1 1  mm  

Bu ffer tube  d i ameter:  2 , 5  mm  

Max.  1 2  f/tube  

 

Typical  performance  
data  

Tensi l e  performance:  0 , 5  m  sag   a t  500  N  
for 50  m  span  

M i n .  bend  rad i us  (operati on ) :  1 09  mm  

Gel  fi l l ed  bu ffer tubes  

Cabl e  wei gh t:  9 , 2  kg /1 00  m  

 

Striking  features  EFL  wel l  d efi ned  by design   

 Larger d i ameter for smal l  fi bre  coun ts  
(e . g .  1  to  8  f)  than  cen tral  tu be  des i gn  

 

 

7.2.1 .2  Cables  with  strength  members  embedded  in  the  jacket 

Al ternatively,  steel  wi res  or GRP rods  can  be  used  as  strength  members.  Because  of the  
relati vely sti ff strength ,  e lements  bend  performance  i s  reduced  compared  to  the  yarns  sel f-
supporting  d ie lectric aeria l  cable.  

 

Figure  1 4  – Self-supporting  aerial  cable  with  non  concentrical ly- 
arranged  strength  members  

Table  3  – Self-supporting  cable  with  non  concentrical ly-arranged  strength  members  

Characteristics  Data  Remark 

Typical  design  data  Outer d i ameter:  8  mm  

Metal l i c:  1 , 2  mm  

Pol ymeric  tube:  3  mm,  u p  to  1 2  f 

 

Typical  performance  
data  

Tensi l e  s trength  (short  term):  2  700  N  

Weigh t:  6 , 3  kg /1 00  m  

 

Striking  features  Low d i ameter  

Easy i nsta l l a ti on   

 Reduced  fl exi b i l i ty,  preferen ti a l  bend ,  n ot  
d i e l ectri c  ( i f meta l l i c  streng th  e l emen t  i s  
u sed )  

I f metal l i c  s treng th  members  are  u sed  
correct  g round ing  has  to  be  consi dered  
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7.2.1 .3  Flat  designs  

Other popu lar designs  to  be  used  for aerial  i nsta l lations  are  flat designs  wi th  strength  
members  at the  edges,  as  shown  in  F igure  1 5.  

 

Figure  1 5  – Flat  self-supporting  aerial  cable  wi th  strength  members  on  both  s ides  

Table  4  – F lat self-supporting  aerial  cable  wi th  strength  members  on  both  s ides  

Characteristics  Data  Remark 

Typical  design  data  Buffer tube  d i ameter:  3  mm  

F i bre  coun t:  up  to  1 2f 

D imensions:  8 , 1  ×  4 , 5  mm2  

2  GRP  strength  members  

Sheath :  PE  or FRNC  

Meta l l i c  s trength  members  a l so  possi b l e  

Typical  performance  
data  

Tensi l e  s trength  (short  term):  1  350  N  

Tensi l e  s trength  ( l ong  term):  400  N  

M in .  bend  rad ius:  80  mm  

Weigh t:  3 , 0  kg /1 00  m  

 

Striking  features  Diel ectri c  or meta l l i c  s trength  members,  
h i gh  tensi l e  streng th ,  easy i n sta l l ati on  
wi th  P-cl amps,  a l so  very smal l  vers ions  
poss ib le  

 

 Preferen ti a l  bend   

 

7.2.1 .4  Rectangular designs  

Figure  1 6  shows  rectangu lar design  up  to  1 2  fibres  are  embedded  i n  an  a lmost rectangu lar 
body made  of F lame Retardant material  or PE  (depend ing  on  i ts  use)  i n  the  centre  between  
th in  GRPs/ARPs/steel  wi res  at the  edges.  Th is  core  i s  attached  to  a  messenger wi re  wh ich  i s  
embedded  i n  a  cable  sheath .  To  avoid  the  i nsect risk such  as  egg-laying  by cicada,  i t  i s  
importan t to  select the  appropriate  material  for the  cable  sheath  (e. g .  FR Polyamide,  see  
F igure  1 4).  
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Copyright International  Electrotechnical  Commission  



 –  24  – I EC  TR 62901 :201 6  © IEC  201 6  

 

Figure  1 6  – Rectangu lar design  with  one  integrated  
 messenger wire  and  strength  members  

Table  5  – Rectangular design  with  one  integrated   
messenger wire  and  strength  member 

Characteristics  Data  Remark 

Typical  design  data  To  be  determined   

Typical  performance  
data  

To  be  determined   

Striking  features  Easy to  i nsta l l  by u se  of e . g .  P-cl amps  
(see  F i gu re  3) ,  l ow we i gh t,  l ow cross  
secti onal  area  

 

Easy to  separate   

Easy access  to  fi bre(s)   

 Preferen ti a l  bend   

 

7.2.1 .5  Cables  with  removable  outer sheath  

A version  of aeria l  d rop  cable  wi th  a  removable  ou ter sheath  i s  described  i n  F igure  1 7.  The  
ou ter sheath  of that cable  design  consists  of b lack Polyethylene  wh ich  has  excel len t UV 
resistance.  The  ou ter sheath  can  be  easi l y removed .  The  i nner subun i t  i s  su i table  to  be  
deployed  i n  house  because  i ts  sheath  consists  of FRNC.  

 

Figure  1 7  – Indoor / outdoor aerial  drop  cable  with  removable  sheath  
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Table  6  – Indoor /  outdoor aerial  drop  cable  wi th  removable  sheath  

Characteristics  Data  Remark 

Typical  design  data  Outer d i ameter:  3 , 8  mm  

Subun i t  d i ameter:  2 , 4  mm  

Ti gh t bu ffered  fi bre :  900  µm 

Ou ter sheath :  HDPE  

I nner Sheath :  FRNC  

Ou ter sheath  can  be  removed  when  
cables  en ters  the  bu i l d i ng  

Typical  performance  
data  

Tensi l e  s trength  (short  term):  400  N  

Weigh t  cabl e :  1 , 5  kg /1 00  m  

M i n .  bend  rad i us  cable :  25  mm  

Crush :  2  000  N /1 00  mm  

UV res i stan t 

 

Striking  features  Low d i ameter,  l ow wei gh t,  h i gh  tens i l e  
force,  excel l en t  bend  and  crush  
performance  ( thus  su i tab l e  for the  u se  
wi th  cl amps),  bu ffer tube  reduces  
temperatu re  shri nk,  can  a l so  be  depl oyed  
i ndoors  

 

 On ly 1  fi bre   

 

7.2.2  Lashed  and  suspended  cables  

Aerial  cables  to  be  lashed  on  messenger wi res  do  not requ i re  strong  tensi le  e lements.  The  
maximum  forces  occur most l i kely du ring  unreel ing  when  the  cable  i s  being  i nstal led .  
F igure  1 8  shows  an  example  of a  l ashed  cable.  

 

Figure  1 8  – Lashed  cable  

Table  7  – Lashed  cable  

Characteristics  Data  Remark 

Typical  design  data  Outer d i ameter:  5 , 9  mm  

Bu ffer tube:  4 , 1  mm  

F i bre  coun t:  up  to  24  

 

Typical  performance  
data  

Min .  bend  rad i us :  1 30  mm  

Cable  wei gh t:  2 , 8  kg /1 00  m  

Max.  tensi l e  force:  50  N  

Tensi l e  force  appl i ed  du ri ng  unwind i ng  
from  the  reel  d u ri ng  the  l ash i ng  process  

Striking  features  Low d i ameter,  l ow wei gh t   

 Lash  tape  susceptib l e  to  b i rd  attack Metal l i c  l ash  tape  shows  better res i stance  
agai nst b i rd  attack 

 

IEC  

Sheath  

Polymeric  tube  

Streng th  e l emen ts  

Opti ca l  fi bers  

Water b l ocki ng  materi a l  
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7.3  Designs  to  be  used  for the  instal lation  in  ducts  

Trad i tional  i nstal lation  in  ducts  i s  done  by pu l l ing ,  j etti ng  or b lowing .  These  procedures  are  
described  in  detai l  i n  I EC  TR 62691 .  I f these  methods  are  to  be  appl ied ,  a l l  types  of standard  
duct cables  can  be  used  (see  e. g .  I EC  60794-3-1 1 ).  I n  the  con text of d rop  cables,  the  
i nstal lation  d istance  i s  normal ly short (50  m  to  1 00  m).  Thus,  a l ternate  methods  l i ke  push ing  
can  be  appl ied .  Cables  to  be  su i table  for push ing  are  described  i n  F igure  1 9.  

The  importan t feature  i s  the  sti ffness  of the  cable,  thus  i t  does  not buckle  i f pushed  from  one  
end  when  inserted  in to  a  duct.  

Al so,  the  friction  to  the  i nner surface  of the  duct and /or to  other cables  wh ich  are  a l ready 
deployed  i n  the  duct shou ld  be  as  l ow as  possib le.  

 

Figure  1 9a  – Cable  wi th  h igh  sti ffness  

 

Figure  1 9b  – Cable  wi th  th in  l ow fri ction  surface 

Figure  1 9  – Cables  su i tables  for pushing  

Cables  wi th  fl ame  retardan t sheath  material  (e. g .  LSZH)  can  a lso  be  i nstal led  i ndoors  by 
push ing  in to  ducts.  The  LSZH  sheath  a l lows  the  cable  to  be  deployed  in  one  si ng le  p iece  from  
the  NAP straigh t i n to  the  house  wi thou t the  need  of an  add i tional  cabinet for the  transi tion  
from  ou tdoor to  i ndoor i nstal lation .  

IEC  

Sheath  

Streng th  member  

Fibers  

IEC  

Sheath  

Streng th  member  

Fibre  

W  

H
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Table  8  – Designs  to  be  used  for the  instal lation  in  ducts  

Characteristics  Data  Remark 

Typical  design  data  Dimensions  (H  ×  W) :  3  ×  5 , 4  mm 2  

D imensions  (H  ×  W) :  1 , 6  ×  2  mm2  

1  fi bre  or 1  ti g h t  bu ffered  fi bre  

Typical  performance  
data  

min  bend  rad i us :  63  mm  

Max.  tensi l e  streng th  (short  term):  
1  350  N  

M i n  tensi l e  streng th  ( l ong  term):  400  N  

Weigh t:  1 , 5  kg /1 00  m  

M i n .  bend  rad i us :  1 5  mm  

Crush  ( l ong  term):  1  960  N /1 00  mm  

Max.  tensi l e  l oad  (short  term):  200  N  

Cab l e  we i gh t:  0 , 7  kg /1 00  m  

 

Striking  features  Low cross  secti onal  area  Th i s  cabl e  design  a l so  can  be  u sed  for 
the  i nsta l l ati on  between  pol es  

H i gh  s ti ffness,  l ow fri cti on  (e . g .  when  
HDPE  i s  used ),  easy access  

 Di rect  connectori zati on  more  d i ffi cu l t  
because  cross  secti on  i s  not  round  

Preferen ti a l  bend  

 

 

7.4 Designs  to  be  used  for the  instal lation  in  sewer,  water and  gas  pipes  

The  cable  types  and  i nstal lation  procedures  to  be  used  for the  appl ication  i n  sewer,  water and  
gas  pipes  are  described  i n  detai l  i n  I EC  60794-3-40,  I EC  60794-3-50,  I EC  60794-3-60.  Even  
though  that technology can  a lso  be  used  for the  instal lation  of d rop  cables  (short d i stance  
on ly),  the  complexi ty of these  methods  has  to  be  taken  i n to  consideration .  The  access  and  
exi t  i n to  the  p ipes  requ i re  specia l  seal ing  technology wh ich  i s  commercia l l y avai l able  bu t 
techn ical l y more  chal leng ing .  Thus,  a  carefu l  comparison  of the  effort has  to  be  made  before  
one  of these  methods  i s  appl ied .  

7.5  Designs  to  be  used  for d i rect-buried  cables  

Al l  cable  designs  described  i n  I EC  60794-3-1 0  and  i n  I EC  60794-3-1 1  can  principal l y be  used  
for the  appl ication  as  d rop  cable.  As  the  fibre  coun ts  are  normal l y l ow (e. g .  up  to  1 2  fibres),  
cen tral  tube  designs  are  preferred  because  of thei r smal ler d iameter compared  to  stranded  
designs.  A robust design  wi th  a  corrugated  steel  armoring  i s  shown  i n  F igure  20.  

 

Figure  20  – Robust d i rect-buried  cable  with  low d iameter 

IEC  

Fi l l ed  tube  wi th  fi bres  

Swel l abl e  tape  

Streng th  e l emen ts  (aramaid /g lass)  

Steel  tape  (corrugated )  

Jacket  

Copyright International  Electrotechnical  Commission  



 –  28  – I EC  TR 62901 :201 6  © IEC  201 6  

Table  9  – Robust d i rect-buried  cable  wi th  low d iameter 

Characteristics  Data  Remark 

Typical  design  data  Outer d i ameter:  7 , 5  mm  

Bu ffer tube  d i ameter:  3 , 0  mm  

Sheath  th i ckness:  1 , 5  mm  

Sheath  materi a l :  FRNC/LSZH  

 

Typical  performance  
data  

Min .  bend  rad i us  (operati on ) :  1 1 0  mm  

Weigh t  7 , 6  kg /1 00  m  

Max.  tension  du ri ng  i nsta l l ati on :  1  000  N  

Crush :  2  000  N /1 0  mm  

Temperatu re  range:  –20  °C  to  +70  °C  

 

Striking  features  Robust  desi gn   

 H igh  we igh t  

 

7.6  Designs  to  be  used  for the  instal lation  at facades  

The  design  shown  i n  F igure  21 a  can  be  used  for the  i nstal lation  on  facades.  I t  provides  
enough  strength  (depend ing  on  the  amount of tensi le  e lements,  e . g .  aramid /g lass  yarns)  to  be  
tensioned  between  fixations,  for example  clamps  (see  F igure  4) ,  or j ust gu ided  th rough  
gu id ing  rings  or fi xed  by crimps.  Because  of the  use  of a  FRNC sheath ,  i t  can  a lso  be  gu ided  
d i rectl y th rough  the  house  wal l  i n to  the  bu i l d ing  wi thou t the  need  of an  add i tional  spl ice.  The  
l ow d iameter of the  cable  i n  combination  wi th  the  rugged ized  protection  of the  TB  by the  
bu ffer tube  enables  the  use  of clamps  wi thou t s i gn i fican t attenuation  increase  after 
i nsta l lation .  

A design  wh ich  a l lows  the  i nstal lation  i n to  the  restricted  spaces  through  doors  or windows  to  
avoid  puncturing  the  facades  i s  shown  i n  F igure  21 b.  The  steel  wi re  that i s  appl ied  to  
restricted  spaces  at  doors  can  remain  ben t.  I t  i s  appropriate  to  select the  bend ing-loss  
i nsensi ti ve  type  optical  fi bre  (such  as  I TU-T G .657.B3,  or I EC  60793-2-50  B6_b3)  to  avoid  
bend ing  l oss  by the  tigh t bends.  

A design  wh ich  al lows  h igher fibre  counts  i s  shown  i n  F igure  21 c,  where  4  TB  are  stranded  
around  a  swel lable  yarn .  Depend ing  on  the  use  of sheath  material ,  the  cable  can  be  used  as  
ou tdoor (sheath  materia l  PE)  or i ndoor/ou tdoor version  (sheath  material  FRNC).  
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Figure  21 a  – Facade  cable  su i table  for the  i nstal lation  between  fixations  us ing  cl amps  

 

Figure  21 b  – Facade  cable  su i table  for i nstal lation  i n to  restri cted  spaces  through  doors  or windows  

 

Figure  21 c  –  Facade  cable  for fibre  counts  up  to  4  fi bres  

Figure  21  – Facade  cables  

IEC  

Streng th  e l emen ts  

FRNC sheath  

Rip  cord  

Buffer tube  

Tigh t bu ffer  

IEC  

Steel  wi re  

FRP  

Opti ca l  fi ber  

IEC  

Tigh t bu ffer  (FRNC)  

Swel l abl e  yarn  

Diel ectri c  s treng th  member  

Streng th  members  (Aramid )  

Rip  cord  

Jacket  (FRNC)  
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Table  1 0  – Designs  to  be  used  for the  instal lation  at  facades  

Characteristics  Data  Remark 

Typical  design  data  Outer d i ameter:  5 , 0  mm  

Ti gh t bu ffered  fi bre :  900  µm 

Ou ter sheath :  FRNC 

 

Typical  performance  
data  

Tensi l e  s trength  (short  term):  1  000  N  

Weigh t  of cabl e:  3 , 0  kg /1 00  m  

M i n .  bend  rad i us  cable :  1 5  mm  

UV res i stan t 

Crush :  800  N  

 

Striking  features  Low d i ameter,  l ow wei gh t,  h i gh  tens i l e  
force,  excel l en t  bend  and  crush  
performance  ( thus  su i tab l e  for the  u se  
wi th  cl amps),  bu ffer tube  reduces  
temperatu re  shri nk,  can  a l so  be  depl oyed  
i ndoors  

Can  a l so  be  u sed  as  aeri a l  d rop  cab le  

 On ly 1  fi bre   

 

Table  1 1  – Facade  cable  for fibre  counts  up  to  4  fibres  

Characteristics  Data  Remark 

Typical  design  data  Outer d i ameter:  4 , 5  mm  

Ti gh t bu ffered  fi bres:  4  

D i ameter TB:  0 , 9  mm  

 

Typical  performance  
data  

Cable  wei gh t:  2  kg /1 00  m  

M i n .  tensi l e  l oad :  600  N  

M i n .  bend  rad i us :  23  mm  

Crush  (1 00  mm  p l ate) :  2  000  N  

Temperatu re  range:  –20  °C  to  60  °C  

 

 

 

 

Du ri ng  operati on  

Striking  features  H igher fi bre  coun t,  l ow d i ameter,  l ow 
we igh t,  h i gh  tensi l e  force  

 

 

Copyright International  Electrotechnical  Commission  



I EC  TR 62901 :201 6  © IEC  201 6  – 31  –  

Annex A 
( informative)  

 
I nstal lation  of fibre optic drop cables  along  facades  

A.1  Method  1 :  Tensioning  the  cable  using  clamps  between  anchors  

I n  some  countries,  i t  i s  common  practice  to  i nsta l l  the  fibre  optic cable  a long  the  facade  of 
bu i ld ing  to  be  able  to  access  the  i nd ividual  homes.  I n  that case,  clamps  are  fi xed  to  anchors  
wh ich  are  attached  to  the  facade  (see  F igure  3 ,  F igure  4  and  F igure  5) .  The  typical  d istance  
between  these  anchors  i s  6  m  to  8  m.  The  cables  are  tensioned  manual ly.  The  appl ied  tensi le  
force  i s  i n  the  order of 250  N .  The  d istance  between  the  cable  and  the  su rface  of the  wal l  i s  
typical ly between  5  cm  and  1 0  cm.  Thus,  wind  i nduced  vibration  can  cause  the  cable  to  swing  
and  frequently touch  the  su rface  of the  wal l ,  wh ich  can  cause  abrasion  of the  cable.  

A.2  Method  2:  Attaching  the  cable  wi th  using  crimps  on  the  wal l  

The  cable  to  be  instal led  i s  fi xed  by crimps  wh ich  are  pu t i n  a  d i stance  between  each  other of 
typical l y 60  cm  to  1 00  cm  in to  the  facade.  No  tension ing  of the  cable  i s  requ i red .  

A.3  Method  3:  Instal l ing  a  duct (e.g .  fixed  by crimps)  and  pushing  the  cable  
through  the  duct 

The  i nstal lation  of empty polymeric ducts  (e. g .  d iameter between  8  mm  to  1 0  mm)  enables  an  
easy deployment of an  optical  cable  to  a  l ater poin t  i n  time.  Because  of the  short d i stances  
(typical ly 1 0  m  to  40  m),  a  l ow d iameter optical  cable  can  easi ly be  i nserted  by push ing  i t  i n to  
the  preinstal l ed  duct.  

A.4 Method  4:  Using  of al ternative  routes  through  the  restricted  space of 
windows and  doors  

I n  case  a  residen t refuses  to  puncture  the  facade  to  i nstal l  an  optical  cable  i ns ide  a  residence,  
the  cable  i n  F igure  21 b  can  be  used  for wi ring  i n  the  restricted  space  around  a  door or a  
window.  The  cable  i s  connected  wi th  another cable  and  fixed  a long  a  corner of the  door or the  
window as  shown  i n  F igure  9 .  The  corner of the  door or the  window having  typical l y a  ci rcle  
rad ius  of 2  mm,  the  cable  shou ld  have  su fficien tly l ow bend ing  loss  and  h igh  rel iabi l i ty for 
such  a  bend .  

NOTE  The  i nsta l l ati on  methods  l i sted  above  wi l l  be  part  of the  next  revi s i on  of I EC  TR 62691 .  
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Annex B  
( informative)  

 
Estimation  of the  pushing  length  

Push ing  of a  cable  i n to  a  duct i s  governed  by two  effects:  the  friction  between  the  cable  and  
the  i nner surface  of the  duct and  the  buckl ing  force  (Fb) .  

The  force  caused  by friction  (Ff)  can  be  described  as  

Ff  =  µ  ×  L  ×  w  

where  

µ  i s  the  coefficien t of friction ;  

L  i s  the  length  of the  cable;  

w  i s  the  normal  force  caused  by the  cable  mass  i n  N .  

The  buckl i ng  force  can  be  estimated  using  the  Eu ler Formu la:  

2

2

)( LK

IE
Fb

×

××
=

π

 

where  

E  i s  the  Young´s  modu lus;  

I i s  the  area  moment of i nertia  i n  m2 ;  

L  i s  the  cable  leng th  i n  m ;  

K i s  0 , 5  to  2 .  

The  correct selection  of the  factor K d epends  on  the  boundary cond i tions:  

•  When  the  cable  ends  are  fi xed ,  K =  0 , 5  

•  When  one  cable  end  can  freely move  lateral l y and  the  other end  i s  fi xed ,  K =  2 , 0  

•  When  both  ends  are  p inned  (h inged ,  bu t freely rotate) ,  K =  1 , 0  

Based  on  these  formu lae,  Ff and  Fb  can  be  estimated  as  fol lows:  

I f 

b(wid th )  =  5, 4  mm  

h(heigh t)  =  3  mm  

µ  =  0 , 2  

K =  0 , 5  

w  =  1 , 5  kg /1 00  m  (cable  weigh t/leng th )  

A  =  (3  ×  5 , 4  ×  1 0–6)m2  (cross  section)  

Tension  at 0 , 6  %  cable  e longation  =  1  350  N  (short term  load)  

Estimates:  

=
×

=
ELA

U
E 1 , 38  ×  1 01 0  N/m2  
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where  

E  i s  the  Young 's  modu lus;  

U i s  the  tension ;  

A  i s  the  cross  section ;  

EL  i s  the  cable  e longation .  

1 2

3
hb

I1
×

=  or 
1 2

3

2
bh

I
×

=  

I1  =  5 , 4  ×  27/1 2  =  1 2 , 1 5  mm2  

I2  =  3  ×  1 57,4/1 2  =  39, 4  mm2  

Thus:  

Fb  =  π
2  ×  1 , 38  ×  1 0 1 0  ×  1 2 , 1 5  ×  1 0 -6/(0 , 5  ×  0 , 5  ×  1 00  ×  1 00)  =  662  N  for I1  

Fb  =  π
2  ×  1 , 38  ×  1 0 1 0  ×  39, 4  ×  1 0 -6/(0 , 5  ×  0 , 5  ×  1 00  ×  1 00)  =  2  1 46  N  for I2  

Ff  =  0 , 2  ×  1 , 5  ×  9 , 81  ×  1 00  =  294  N  

The  push ing  force  needed  for the  cable  design  (see  F igure  1 9a)  i s  approximately 300  N .  

Th is  force  i s  sti l l  much  lower as  the  estimate  buckl ing  force  of approximately 662  N .  

P lease  be  aware  that th i s  estimate  i s  on ly val id  for a  stra igh t duct.  As  soon  as  bends  are  
i ncluded ,  add i tional  friction  i s  created  wh ich  remarkably i ncreases  the  push ing  force.  
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Annex C  
( informative)  

 
Additional  clamp types  for optical  drop cables  

Figures  C. 1  to  C.4  show more  examples  for clamp systems to  be  used  for the  i nstal l ation  of 

fi bre  optic d rop  cables .  

  

Left:  open  d ropl et  type  cl amp  

Ri gh t:  d ropl et  type  cl amp  wi th  round  d rop  cabl e  

Figure  C. 1  – Droplet type  clamp 

  

Left:  open  fi sh  type  cl amp  

Ri gh t:  fi sh  type  cl amp  wi th  round  d rop  cabl e  

Figure  C.2  – F ish  type clamp 

IEC  

IEC  

IEC  IEC  
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Left:  open  cl amp  

Ri gh t:  cl amp  wi th  round  d rop  cabl e  

Figure  C.3  – P-clamp 

  

Left:  open  wedge  type  cl amp  

Ri gh t:  wedge  type  cl amp  wi th  fl at  d rop  cabl e  

Figure  C.4  – Wedge  type  clamp 

  

IEC  IEC  

IEC  

IEC  
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