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ARCH- TYPE RUBBER MARI NE FENDERS
04/06

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  ar ch- t ype r ubber  mar i ne f ender s.

Adher e t o UFC 1- 300- 02 Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Cr i t er i a Change Request  ( CCR) .

**************************************************************************

**************************************************************************
NOTE:   On t he pr oj ect  dr awi ngs,  show l ocat i on of  
f ender s and si ze and spaci ng of  f ast ener s.

**************************************************************************

PART 1   GENERAL

1. 1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.  The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.
 
Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out s i de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y  
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pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.
 
Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y  
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

ASME I NTERNATI ONAL ( ASME)

ASME B18. 21. 1 ( 2009;  R 2016)  Washer s:  Hel i cal  
Spr i ng- Lock,  Toot h Lock,  and Pl ai n Washer s 
( I nch Ser i es)

ASME B18. 22M ( 1981;  R 2017)  Met r i c Pl ai n Washer s

ASTM I NTERNATI ONAL ( ASTM)

ASTM A479/ A479M ( 2018)  St andar d Speci f i cat i on f or  
St ai nl ess St eel  Bar s and Shapes f or  Use i n 
Boi l er s and Ot her  Pr essur e Vessel s

ASTM D1171 ( 2016;  E 2016)  St andar d Test  Met hod f or  
Rubber  Det er i or at i on -  Sur f ace Ozone 
Cr acki ng Out door s ( Tr i angul ar  Speci mens)

ASTM D2000 ( 2012;  R 2017)  St andar d Cl assi f i cat i on 
Syst em f or  Rubber  Pr oduct s i n Aut omot i ve 
Applications

ASTM D395 ( 2016;  E 2017)  St andar d Test  Met hods f or  
Rubber  Pr oper t y -  Compr essi on Set

ASTM D412 ( 2016)  St andar d Test  Met hods f or  
Vul cani zed Rubber  and Ther mopl ast i c 
El ast omer s -  Tensi on

ASTM D471 ( 2016a)  St andar d Test  Met hod f or  Rubber  
Pr oper t y -  Ef f ect  of  Li qui ds

ASTM D573 ( 2004;  R 2010)  St andar d Test  Met hod f or  
Rubber  -  Det er i or at i on i n an Ai r  Oven

ASTM D575 ( 1991;  R 2012)  Rubber  Pr oper t i es i n 
Compression

ASTM D624 ( 2000;  R 2012)  Tear  St r engt h of  
Convent i onal  Vul cani zed Rubber  and 
Ther mopl ast i c El ast omer s

ASTM D746 ( 2014)  St andar d Test  Met hod f or  
Br i t t l eness Temper at ur e of  Pl ast i cs and 
El ast omer s by I mpact
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ASTM F593 ( 2017)  St andar d Speci f i cat i on f or  
St ai nl ess St eel  Bol t s,  Hex Cap Scr ews,  and 
Studs

ASTM F594 ( 2009;  E 2015)  St andar d Speci f i cat i on f or  
St ai nl ess St eel  Nut s

U. S.  DEPARTMENT OF DEFENSE ( DOD)

MIL-PRF-907 ( 2004;  Rev F)  Ant i sei ze Thr ead Compound,  
Hi gh Temper at ur e

1. 2   SUBMITTALS

**************************************************************************
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y  or  cr i t i cal i t y ,  
wi t h a " G" .   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.    Onl y add a “ G”  t o an i t em,  i f  t he 
submi t t al  i s  suf f i c i ent l y i mpor t ant  or  compl ex i n 
cont ext  of  t he pr oj ect .

For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
Codes f or  Ar my pr oj ect s usi ng t he Resi dent  
Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i c t  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i c t  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y  ar e not  used f or  Navy,   
Ai r  For ce,  and NASA pr oj ect s.

The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y  mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y  Cont r ol  
appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he 
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" G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  
t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Fender

Hardware

SD- 05 Desi gn Dat a

React i on- - ener gy- - per cent  compr essi on cur ve

Dimension

Fender  mat er i al  speci f i cat i ons

Desi gn cal cul at i ons

SD- 06 Test  Repor t s

Mi ni mum Tensi l e St r engt h

Shor e Har dness ( Dur omet er )

Modul us at  400 Per cent  El ongat i on

Maxi mum Compr essi on Set

Tear  Resi st ance

Mi ni mum El ongat i on

Ozone Resi st ance

Low Temper at ur e I mpact  Resi st ance

Wat er  Absor pt i on

Heat  Resi st ance

Compr essi on Def l ect i on Resi st ance

Fender  Compr essi on Test

Angul ar  Fender  Compr essi on Test

  Test s shal l  have been per f or med on t he speci f i ed f ender  wi t hi n 5 
year s of  submi t t al  of  t he r epor t s f or  appr oval .   Test  r epor t s 
shal l  be accompani ed by not ar i zed cer t i f i cat es f r om t he 
manuf act ur er  cer t i f y i ng t hat  t he t est ed mat er i al  i s  of  t he same 
t ype,  qual i t y ,  manuf act ur e and make as t hat  pr oposed t o be 
supplied.

SD- 08 Manuf act ur er ' s I nst r uct i ons
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I nst al l at i on I nst r uct i ons

1. 3   DELI VERY HANDLI NG AND STORAGE

Fender s shal l  be undamaged when del i ver ed and shal l  be handl ed and st or ed 
so as t o pr event  damage,  such as bendi ng or  abr adi ng end f i t t i ngs,  cut t i ng 
of  r ubber ,  or  damage t o coat i ng of  har dwar e.   Pr ot ect  f ender s f r om exposur e 
t o damagi ng l i qui ds,  oi l s ,  gr eases and ext ended exposur e t o sunl i ght .

PART 2   PRODUCTS

2. 1   CONFIGURATION

**************************************************************************
NOTE:   Coor di nat e angl e wi t h angul ar  compr essi on 
t est  r equi r ement s.

**************************************************************************

Fender  shal l  be ext r uded and shal l  be cont i nuous i n t he l engt h i ndi cat ed.   
The f ender s shal l  have a t r uncat ed " A"  cr oss sect i on shape and be at t ached 
t o t he st r uct ur e at  t he base,  t he wi dest  di mensi on,  of  t he ar ch.   The 
connect i ng har dwar e shal l  be f ul l y  exposed.   No encased har dwar e or  mol ded 
f ender s shal l  be al l owed.   The f ender  and har dwar e shal l  be desi gned and 
f act or y t est ed t o t he l oads per  l i near  met er  f oot  of  f ender  speci f i ed i n 
par agr aph ent i t l ed " PERFORMANCE, "  f or  angl es of  appr oach of  0 and 0. 26 r ad 
0 and 15 degr ees.   Fender  anchor  bol t s and met hod of  anchor age shal l  be of  
t he s i ze and spaci ng r equi r ed by t he manuf act ur er ' s desi gn and t est i ng;  
however ,  t he s i ze and spaci ng of  anchor  bol t s i ndi cat ed on t he dr awi ngs 
shal l  be const r ued t o be t he mi ni mum r equi r ed,  unl ess exceeded by t he 
r equi r ement s of  t he f ender  manuf act ur er ' s desi gn.

2. 2   ELASTOMER

The el ast omer  shal l  be t he et hyl ene pr opyl ene di monomer  ( EPDM) ,  as 
speci f i ed i n ASTM D2000,  wi t h t he f ol l owi ng pr oper t i es:

**************************************************************************
NOTE:   Coor di nat e val ues wi t h cal cul at ed desi gn 
requirements.

**************************************************************************

ELASTOMER PROPERTY REQUI REMENTS

Mi ni mum Tensi l e St r engt h ( ASTM D412) [ 14 MPa]  [ _____]  [ 2000 psi ]  [ _____]

Shor e Har dness ( Dur omet er )  ( ASTM D412) [70 plus  5]  [ _____]

Modul us at  400 Per cent  El ongat i on (
ASTM D412)

[ 6. 2 MPa]   [ _____]  [ 900 psi ]  [ _____]

Maxi mum Compr essi on Set  ( ASTM D395 Met hod 
B,   Maxi mum Per cent  22 Hr .  at  70 Degr ees C 
158 Degr ees F)

[ 25]  [ _____]  Per cent
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ELASTOMER PROPERTY REQUI REMENTS

Tear  Resi st ance ( ASTM D624;  DI E B Mi n.  150 
lb/in)

[ 300]  [ _____]  l b/ i n.

Mi ni mum El ongat i on ( ASTM D412) [ 500]  [ _____]  Per cent

Ozone Resi st ance ( ASTM D1171 Exposur e 
Met hod B;  70h Bent  Loop at  38 Degr ees C 
100 Degr ees F;  50pphm)

[ 80]  [ _____]  H plus

Low Temper at ur e I mpact  Resi st ance (
ASTM D746 Pr ocedur e B;  Non- Br i t t l e at  
mi nus 55 Degr ees C mi nus 67 Degr ees F)

[ 0]  [ _____]  Degr ees C [ mi nus 40]  [ _____]  
Degr ees F

Wat er  Absor pt i on ( ASTM D471 Met hod B;  70h 
at  100 Degr ees C 212 Degr ees F;  Vol ume 
Change plus  5 Per cent

[ 10. 0]  [ _____]  Per cent

Heat  Resi st ance ( ASTM D573;  70h at  100 
Degr ees C 212 Degr ees F Ch Tensi l e,  El ong.  
mi nus 25 Per cent ,  Har dness pl us 10

Shal l  exceed r equi r ement s

Compr essi on Def l ect i on Resi st ance (
ASTM D575 Met hod B;  3 S Dwel l  at  23 
Degr ees C 73 Degr ees F

Shal l  exceed r equi r ement s

2. 3   HARDWARE

2. 3. 1   Pl at es and Angl es

ASTM A479/ A479M,  Type 316L st ai nl ess st eel  f or  pl at es,  angl es,  and 
mi scel l aneous har dwar e r equi r ed t o at t ach t he f ender s t o t he st r uct ur e.

2. 3. 2   Nut s,  Bol t s,  and Washer s

ASTM F593 or  ASTM F594,  Gr oup 2 ( 316 al l oy)  st ai nl ess st eel  f or  nut s and 
bol t s.   ASME B18. 22M ASME B18. 21. 1 f or  washer s,  except  f abr i cat e washer s of  
316 al l oy st ai nl ess st eel .

2. 3. 3   Ant i sei ze Compound

MIL-PRF-907 .

2. 4   PERFORMANCE

**************************************************************************
NOTE:   Coor di nat e val ues wi t h cal cul at ed desi gn 
requirements.

**************************************************************************

When ver t i cal l y  compr essed by a pl at e ext endi ng t he f ul l  l engt h and wi dt h 
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of  a 0. 30 m one f oot  sect i on of  t he f ender ,  t he f ender  shal l  absor b [ 8950]  
[ _____]  j oul es [ 6, 600]  [ _____]  f oot  pounds of  ener gy plus 10 per cent  when 
[ 48]  [ _____]  per cent  compr essed ( i . e. ,  t o a di mensi on of  [ 52]  [ _____]  
per cent  of  i t s  or i gi nal  hei ght )  wi t h a cor r espondi ng l oad of  not  mor e t han 
[ 85, 402]  [ _____]  N [ 19, 200]  [ _____]  pounds plus 10 per cent .

2. 4. 1   FENDER COMPRESSI ON TEST

**************************************************************************
NOTE:   Coor di nat e val ues wi t h cal cul at ed desi gn 
requirements.

**************************************************************************

Compr ess f ender  al ong i t s l ongi t udi nal  axi s bet ween t wo par al l el  f l at  pl at e 
sur f aces t o a compr essed di mensi on of  [ 48]  [ _____]  per cent  of  i t s  or i gi nal  
hei ght .   Recor d l oad and t he cor r espondi ng def l ect i on at  6 mm 1/ 4 i nch 
i ncr ement s and pl ot  as a gr aph of  l oad ver sus def l ect i on.   The 
Load- Def l ect i on cur ve shal l  t hen be i nt egr at ed t o gener at e an 
Ener gy- Def l ect i on cur ve f or  t he f ender .   Af t er  compr essi on of  t he f ender  t o 
[ 48]  [ _____]  per cent  of  i t s  or i gi nal  hei ght ,  t he f ender  shal l  be r ebound t o 
98 per cent  of  i t s  or i gi nal  hei ght  wi t hi n [ t en]  [ _____]  mi nut es af t er  t he 
l oad i s r emoved.

2. 4. 2   ANGULAR FENDER COMPRESSI ON TEST

**************************************************************************
NOTE:   Coor di nat e val ues wi t h cal cul at ed desi gn 
requirements.

**************************************************************************

Compr ess f ender  al ong i t s l ongi t udi nal  axi s bet ween t wo f l at  pl at e 
sur f aces,  at  an angl e of  [ 0. 26]  [ _____]  r ad [ 15]  [ _____]  degr ees t o each 
ot her ,  t o a compr essed di mensi on of  [ 48]  [ _____]  per cent  of  i t s  or i gi nal  
hei ght .   Recor d l oad and t he cor r espondi ng def l ect i on at  6 mm 1/ 4 i nch 
i ncr ement s and pl ot  as a gr aph of  l oad ver sus def l ect i on.   The 
Load- Def l ect i on cur ve shal l  t hen be i nt egr at ed t o gener at e an 
Ener gy- Def l ect i on cur ve f or  t he f ender .   Af t er  compr essi on of  t he f ender  t o 
[ 48]  [ _____]  per cent  of  i t s  or i gi nal  hei ght ,  t he f ender  shal l  r ebound t o 98 
per cent  of  i t s  or i gi nal  hei ght  wi t hi n [ 10]  [ _____]  mi nut es af t er  t he l oad 
i s r emoved.

PART 3   EXECUTI ON

3. 1   INSTALLATION

I nst al l  f ender s wi t h t he f ender  l ongi t udi nal  axi s ver t i cal .   I nst al l  t he 
f ender s i n t he posi t i on and at  t he spaci ng i ndi cat ed on t he dr awi ngs.

3. 1. 1   Ant i sei ze Compound

Coat  t hr eads of  bol t s pr i or  t o appl y i ng washer s and nut s.   Recoat  bol t  
t hr ead pr oj ect i on beyond nut  af t er  t i ght eni ng.

        - -  End of  Sect i on - -
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