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SECTI ON 46 20 20

SEWAGE BAR SCREEN AND MECHANI CAL SHREDDER
02/11

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  sewage bar  scr een and mechani cal  
shr edder  f or  use i n sewage t r eat ment  pl ant s nor mal l y 
handl i ng domest i c sewage.

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) .

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

PART 1   GENERAL

**************************************************************************
NOTE:   Ref er  t o UFC 3- 240- 02 f or  desi gn 
r equi r ement s.   Thi s gui de speci f i cat i on i s wr i t t en 
f or  one bar  scr een and mechani cal  shr edder .

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

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.
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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  
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.

AMERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABMA)

ABMA 11 ( 2014)  Load Rat i ngs and Fat i gue Li f e f or  
Rol l er  Bear i ngs

ABMA 9 ( 2015)  Load Rat i ngs and Fat i gue Li f e f or  
Bal l  Bear i ngs

ASTM I NTERNATI ONAL ( ASTM)

ASTM A153/ A153M ( 2016)  St andar d Speci f i cat i on f or  Zi nc 
Coat i ng ( Hot - Di p)  on I r on and St eel  
Hardware

ASTM A36/ A36M ( 2014)  St andar d Speci f i cat i on f or  Car bon 
St r uct ur al  St eel

ASTM A47/ A47M ( 1999;  R 2014)  St andar d Speci f i cat i on f or  
Fer r i t i c  Mal l eabl e I r on Cast i ngs

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA 250 ( 2014)  Encl osur es f or  El ect r i cal  Equi pment  
( 1000 Vol t s Maxi mum)

NEMA I CS 1 ( 2000;  R 2015)  St andar d f or  I ndust r i al  
Cont r ol  and Syst ems:  Gener al  Requi r ement s

NEMA I CS 2 ( 2000;  R 2005;  Er r at a 2008)  I ndust r i al  
Cont r ol  and Syst ems Cont r ol l er s,  
Cont act or s,  and Over l oad Rel ays Rat ed 600 V

NEMA I CS 3 ( 2005;  R 2010)  Medi um- Vol t age Cont r ol l er s 
Rat ed 2001 t o 7200 V AC

NEMA I CS 4 ( 2015)  Appl i cat i on Gui del i ne f or  Ter mi nal  
Blocks

NEMA I CS 6 ( 1993;  R 2016)  I ndust r i al  Cont r ol  and 
Syst ems:   Encl osur es
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NEMA MG 1 ( 2016;  SUPP 2016)  Mot or s and Gener at or s

NATI ONAL FLUI D POWER ASSOCI ATI ON ( NFLPA)

NFLPA T2. 13. 1 ( 2007;  5t h Ed)  Recommended Pr act i ce – 
Hydr aul i c Fl ui d Power  – Use Of  Fi r e 
Resi st ant  Fl ui ds I n I ndust r i al  Syst ems

SOCI ETY OF AUTOMOTI VE ENGI NEERS I NTERNATI ONAL ( SAE)

SAE J1677 ( 2016)  Test s and Pr ocedur es f or  Car bon 
St eel  and Hi gh St r engt h Low Al l oy St eel  
Tubing

UNDERWRI TERS LABORATORI ES ( UL)

UL 98 ( 2016)  UL St andar d f or  Saf et y Encl osed and 
Dead- Fr ont  Swi t ches

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 
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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 . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he " 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- 02 Shop Dr awi ngs

Mat er i al s And Equi pment ;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Spar e Par t s

Fr amed I nst r uct i ons

SD- 06 Test  Repor t s

Tests

SD- 10 Oper at i on and Mai nt enance Dat a

Oper at i ng and Mai nt enance I nst r uct i ons;  G[ ,  [ _____] ]

1. 3   DELI VERY,  STORAGE,  AND HANDLI NG

Pr ot ect  al l  equi pment  del i ver ed and pl aced i n st or age f r om t he weat her ,  
humi di t y and t emper at ur e var i at i on,  di r t  and dust ,  or  ot her  cont ami nant s.

1. 4   EXTRA MATERI ALS

Fur ni sh a compl et e set  of  manuf act ur er ' s r ecommended spar e par t s,  i ncl udi ng 
cut t i ng t eet h and combs or  ot her  cut t i ng el ement s,  f ast ener s,  scr eens,  
seal s or  bear i ngs,  et c.   Fur ni sh speci al  t ool s f or  t he pr oper  oper at i on and 
mai nt enance of  equi pment ,  i nst al l ed i n a wal l - mount ed har dwood or  met al  
container.

Submi t  spar e par t s dat a f or  each di f f er ent  i t em of  mat er i al  and equi pment  
speci f i ed,  af t er  appr oval  of  t he det ai l  dr awi ngs,  and not  l at er  t han 
[ _____]  mont hs pr i or  t o t he dat e of  benef i c i al  occupancy.   The dat a shal l  
i ncl ude a compl et e l i s t  of  par t s and suppl i es,  wi t h cur r ent  uni t  pr i ces and 
sour ce of  suppl y,  and a l i s t  of  t he par t s r ecommended by t he manuf act ur er  
t o be r epl aced af t er  [ 1] [  and ] [ 3]  year ( s)  of  ser v i ce.

PART 2   PRODUCTS

2. 1   MATERI ALS AND EQUI PMENT

a.   Pr ovi de mat er i al  and equi pment  whi ch ar e t he st andar d pr oduct s of  a 
manuf act ur er  r egul ar l y engaged i n t he manuf act ur e of  t he pr oduct s,  t hat  
conf or m t o t he r espect i ve publ i cat i ons and ot her  r equi r ement s speci f i ed 
and t hat  essent i al l y  dupl i cat e equi pment  t hat  has been i n sat i sf act or y 
use at  l east  2 year s pr i or  t o bi d openi ng.   Equi pment  shal l  be 
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suppor t ed by a ser vi ce or gani zat i on t hat  i s ,  i n t he opi ni on of  t he 
Cont r act i ng Of f i cer ,  r easonabl y conveni ent  t o t he s i t e.

b.   Each maj or  i t em of  equi pment  shal l  have manuf act ur er ' s name,  addr ess,  
and cat al og or  model  number  on a pl at e secur el y at t ached t o i t em.   I n 
l i eu of  namepl at e on t he shr edder  and bar  scr een,  manuf act ur er ' s name 
or  t r ademar k may be cast  i nt egr al l y  wi t h shr edder ,  st amped,  or  
ot her wi se per manent l y mar ked.

c.   Ful l y encl ose movi ng par t s of  t he equi pment ,  such as dr i ve chai ns and 
spr ocket s,  i n r emovabl e guar ds.   Equi pment  above t he l evel  of  t he 
sewage- car r y i ng channel  shal l  be f ul l y  encl osed i n a cast  i r on or  1. 897 
mm ( 14 gauge)  14 gauge sheet  st eel  or  wr ought - i r on housi ng.   Housi ng 
shal l  be pr ovi ded wi t h a suf f i c i ent  number  of  door s or  r emovabl e panel s 
t o ensur e r eady access t o any par t  of  equi pment  f or  r epai r s,  
r epl acement s,  or  c l eani ng.   Joi nt  bet ween t he housi ng and t he concr et e 
f oundat i on shal l  be made l eakpr oof .

d.   Submi t  det ai l  dr awi ngs consi st i ng of  a compl et e l i s t  of  equi pment  and 
mat er i al s,  i ncl udi ng manuf act ur er ' s descr i pt i ve and t echni cal  
l i t er at ur e,  cat al og cut s,  and i nst al l at i on i nst r uct i ons.   Det ai l  
dr awi ngs shal l  al so cont ai n compl et e wi r i ng and schemat i c di agr ams,  
equi pment  l ayout  and anchor age,  and any ot her  det ai l s  r equi r ed t o 
demonst r at e t hat  t he syst em has been coor di nat ed and wi l l  pr oper l y 
f unct i on as a uni t .

2. 1. 1   Bearings

ABMA 9 and ABMA 11.

2. 1. 2   I r on,  St eel ,  and Mi scel l aneous Met al

2. 1. 2. 1   Mi scel l aneous Met al

Bol t s,  nut s,  anchor s,  washer s,  and ot her  t ypes of  suppor t s necessar y f or  
t he i nst al l at i on of  equi pment  shal l  be of  st eel  or  wr ought  i r on,  gal vani zed 
accor di ng t o t he r equi r ement s of  ASTM A153/ A153M.

2. 1. 2. 2   Mal l eabl e I r on

ASTM A47/ A47M,  gr ade No.  32510,  mi ni mum.

2. 1. 2. 3   St r uct ur al  St eel

ASTM A36/ A36M.

2. 1. 3   Mot or s,  El ect r i c

NEMA 250, NEMA I CS 1, NEMA I CS 3, NEMA I CS 4, NEMA I CS 6 and NEMA MG 1.

2. 1. 4   Mot or  Cont r ol s

NEMA I CS 2.

2. 1. 5   Swi t ches,  Encl osed

UL 98.

SECTI ON 46 20 20  Page 7



2. 2   ELECTRI CAL WORK

Pr ovi de el ect r i cal  equi pment  and wi r i ng i n accor dance wi t h Sect i on 26 20 00 
I NTERI OR DI STRI BUTI ON SYSTEM.   El ect r i cal  char act er i st i cs shal l  be as 
i ndi cat ed.   Manual  or  aut omat i c cont r ol  and pr ot ect i ve or  s i gnal  devi ces 
r equi r ed f or  t he oper at i on speci f i ed,  and any cont r ol  wi r i ng r equi r ed f or  
cont r ol s and devi ces but  not  shown on el ect r i cal  pl ans,  shal l  be pr ovi ded 
under  t hi s sect i on of  t he speci f i cat i on.

2. 2. 1   El ect r i c  Mot or s

Pr ovi de equi pment  compl et e wi t h mot or s of  t he [ open]  [ t ot al l y  encl osed]  
bal l - bear i ng squi r r el - cage i nduct i on t ype,  wi t h a maxi mum speed not  t o 
exceed 1800 r pm.   Mot or s shal l  be of  suf f i c i ent  capaci t y t o dr i ve equi pment  
at  t he speci f i ed capaci t y wi t hout  exceedi ng r at i ng shown on namepl at e 
at t ached t o t he mot or .

2. 2. 2   Mot or  Cont r ol s

Mot or  cont r ol s shal l  be pr ovi ded t o cont r ol  t he mot or  i n t he manner  
i ndi cat ed or  speci f i ed.   Mot or  cont r ol s shal l  be coor di nat ed wi t h t he 
associ at ed mot or  and shal l  have pr oper l y s i zed t her mal - over l oad pr ot ect i ve 
el ement s.   Except  wher e ot her wi se i ndi cat ed,  st ar t er s shal l  be pr ovi ded i n 
[ gener al - pur pose]  [ weat her pr oof ]  encl osur es.   Wher e manual  cont r ol  i s  
speci f i ed,  st ar t er  shal l  be pr ovi ded wi t h a st ar t - st op pushbut t on i n t he 
cover .   Wher e aut omat i c cont r ol  i s  speci f i ed,  st ar t er  shal l  be pr ovi ded 
wi t h a hand- of f - aut omat i c sel ect or  swi t ch i n t he cover .   Each st ar t er  shal l  
bear  an appr opr i at e namepl at e or  st enci l  i dent i f y i ng equi pment  cont r ol l ed.

2. 3   HYDRAULI C WORK

Hydr aul i c equi pment  and appl i cat i on shal l  be i n accor dance wi t h Sect i on 
41 24 26 HYDRAULI C FLUI D POWER SYSTEMS.   Manual  or  aut omat i c cont r ol  and 
pr ot ect i ve or  s i gnal  devi ces r equi r ed f or  t he oper at i on speci f i ed,  and any 
cont r ol  wi r i ng or  hydr aul i c connect i ons r equi r ed f or  cont r ol s and devi ces 
but  not  shown on el ect r i cal  or  hydr aul i c pl ans,  shal l  be pr ovi ded under  
t hi s sect i on of  t he speci f i cat i on.

2. 3. 1   Fl ui d Mot or s

Equi pment  shal l  be pr ovi ded compl et e wi t h f l ui d mot or s of  t he [ vane]  
[ pi st on]  t ype.   Mot or s shal l  be of  suf f i c i ent  capaci t y t o dr i ve equi pment  
at  t he speci f i ed r at i ng wi t hout  exceedi ng r at i ng shown on t he namepl at e 
at t ached t o t he mot or .

2. 3. 2   Hydr aul i c Cont r ol s

Pr ovi de cont r ol s i n t he manner  i ndi cat ed or  speci f i ed,  coor di nat ed wi t h t he 
associ at ed equi pment ,  and havi ng pr oper l y s i zed over l oad pr ot ect i ve 
elements.

2. 3. 3   Fl ui d Power  Val ves

SAE J1677.

2. 3. 4   Fl ui d Tubi ng

SAE J1677.
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2. 3. 5   Hydr aul i c Fl ui d

NFLPA T2. 13. 1.

2. 4   MECHANI CALLY- CLEANED BAR SCREEN

Bar  scr een shal l  consi st  of  a st at i onar y bar  scr een,  a scr een r ake,  a r ake 
mechani sm oper at ed by [ an el ect r i c ]  [ a hydr aul i c]  dr i ve uni t ,  and a dead 
pl at e and r ake- c l eani ng devi ce,  wher e r equi r ed.   Equi pment  shal l  be 
i nst al l ed so as not  t o obst r uct  t he f l ow of  sewage t o bar  scr een.   Unl ess 
ot her wi se speci f i ed,  met al  t hat  i s  submer ged i n t he sewage- car r y i ng channel  
or  t hat  comes i n cont act  wi t h sewage shal l  be of  wr ought  i r on,  st eel ,  cast  
i r on,  or  ot her  equal l y cor r osi on- r esi st ant  met al .

2. 4. 1   Bar  Scr een

Each bar  scr een shal l  be sui t abl e f or  i nst al l at i on i n a r ect angul ar  channel  
[ _____]  m [ _____] - f eet  [ _____] - i nches wi de by [ _____]  m [ _____] - f eet  
[ _____] - i nches deep,  and shal l  be desi gned f or  handl i ng sewage f l ows as 
follows:

a.   Mi ni mum,  [ _____]  cubi c met er s/ day MGD.

b.   Aver age,  [ _____]  cubi c met er s/ day MGD.

c.   Maxi mum,  [ _____]  cubi c met er s/ day MGD.

2. 4. 2   Scr een Rake

Rake shal l  be desi gned t o r ake up scr eeni ngs col l ect ed on t he bar  scr een 
and i n t he openi ngs bet ween bar s,  and t o convey scr eeni ngs t o a [ dr ai n 
pl at f or m]  [ col l ect i on t r ough]  [ gr i nder ] .   Rake shal l  be of  cast  i r on,  
st eel ,  or  ot her  sui t abl e mat er i al  not  l ess t han [ _____]  mm i nch t hi ck.   
Rake t eet h shal l  be spaced so as t o pass bet ween bar s of  t he scr een.   Rake 
t eet h pl at e shal l  be easi l y r emovabl e and r epl aceabl e.

2. 4. 2. 1   Rake Mechani sm

Mechani sm shal l  be r evol v i ng- f r ame,  aut omat i c- hoi st ,  endl ess- chai n t ype,  or  
scr ew- dr i ve t ype and shal l  i ncl ude par t s and accessor i es necessar y f or  a 
compl et e oper at i ng uni t .   Par t s of  t he mechani sm shal l  be ampl y 
pr opor t i oned f or  st r esses t hat  may occur  dur i ng f abr i cat i on,  er ect i on,  and 
oper at i on.   I ndi v i dual  par t s t hat  ar e al i ke i n each uni t  shal l  be 
i nt er changeabl e.   Shear i ng pi ns or  an over l oad- r el ease mechani sm shal l  be 
pr ovi ded f or  over l oad pr ot ect i on.   Rake speed shal l  not  exceed [ _____]  
m/ second f eet  per  mi nut e.   Rake mechani sm shal l  be pr ovi ded wi t h a compl et e 
and adequat e syst em of  l ubr i cat i on t o movi ng par t s subj ect  t o wear .   
Bear i ngs shal l  be gr ease-  or  oi l - l ubr i cat ed except  submer ged bear i ngs whi ch 
shal l  be of  al l oy- bear i ng met al  desi gned t o oper at e wi t hout  any l ubr i cat i on 
and t o pr event  accumul at i on of  deposi t s.

2. 4. 2. 2   Revolving-Frame-Type

Revol v i ng- f r ame- t ype r ake mechani sm shal l  consi st  of  t wo pai r s of  
st r uct ur al - st eel - angl e r ake ar ms mount ed on a hor i zont al  shaf t .   Scr een 
r akes shal l  be at t ached t o st eel  cr ossbar s mount ed on t he out er  end of  each 
pai r  of  r ake ar ms.   Ent i r e r ake mechani sm shal l  r evol ve about  t he 
hor i zont al  shaf t .
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2. 4. 2. 3   Automatic-Hoist-Type

Aut omat i c- hoi st - t ype r ake mechani sm shal l  consi st  of  a r eci pr ocat i ng r ake 
mount ed on a hor i zont al  shaf t  or  f r ame and gui ded by st eel  channel s or  
angl es at  each end of  t he f r ame.   Rake and f r ame shal l  be pul l ed up t he 
s l ope of  t he gui de r ai l s  by t wo or  mor e cabl es oper at i ng over  
mot or - pr opel l ed gr ooved dr ums.   Af t er  scr eeni ngs ar e di schar ged,  r ake f r ame 
shal l  be aut omat i cal l y  t i l t ed and l ower ed t o t he bot t om of  scr een.

2. 4. 2. 4   Endless-Chain-Type

Endl ess- chai n- t ype r ake mechani sm shal l  consi st  of  a dr i ve chai n,  dr i ve 
spr ocket s,  and spr ocket  wheel s mount ed on a dr i ve shaf t ,  and an i dl er  shaf t  
wher e r equi r ed,  oper at i ng t wo endl ess chai ns wi t h r akes secur el y at t ached.

a.   Dr i ve chai n connect i ng mot or  spr ocket  wi t h t he dr i ve shaf t  and t he 
endl ess chai n shal l  be of  mal l eabl e i r on wi t h heat - t r eat ed- st eel  pi ns 
or  r i vet s.   A chai n t i ght ener  or  t akeup br acket  shal l  be pr ovi ded f or  
dr i ve chai n.   Chai ns shal l  be of  sui t abl e s i ze and desi gn t o wi t hst and 
st r ai ns i mposed.

b.   Spr ocket s f or  t he dr i ve and endl ess chai ns shal l  be of  semi - st eel  or  
cast  i r on wi t h chi l l ed t eet h and r i ms.   Ri ms and t eet h of  t he spr ocket s 
shal l  be accur at el y gr ound t o f i t  chai ns.   Spr ocket s shal l  be of  s i ze 
r ecommended by t he equi pment  manuf act ur er .   Shaf t i ng shal l  be of  
col d- r ol l ed st eel ,  st r ai ght  and t r ue,  and of  ampl e di amet er  t o t r ansmi t  
t he power  r equi r ed wi t hout  undue def l ect i on.   Keyways wher e r equi r ed 
shal l  be accur at el y cut .   Mal l eabl e i r on or  br onze saf et y col l ar s shal l  
be pr ovi ded wher e r equi r ed t o keep shaf t i ng and spr ocket s i n al i gnment .

2. 4. 2. 5   Scr ew- Dr i ve Type

Scr ew- dr i ve t ype r ake mechani sm shal l  consi st  of  a r ever si ng t hr eaded 
scr ew- dr i ve and bear i ng nut  at t ached t o r ake.   Rake shal l  have 
r eci pr ocat i ng act i on.

2. 4. 2. 6   Rake Mechani sm Cont r ol  Equi pment

St ar t i ng of  mot or  shal l  be act uat ed by means of  [ aut omat i c t i me swi t ch f or  
i nt er mi t t ent  oper at i on,  adj ust abl e t o gi ve 3 t o 60 mi nut es bet ween cycl es]  
[ f l oat  swi t ch f or  aut omat i c oper at i on at  pr edet er mi ned l evel s]  [ f l oat  
swi t ch f or  aut omat i c oper at i on at  pr edet er mi ned r i se i n head of  sewage on 
t he upst r eam si de of  t he scr een bar ] .   [ Fl oat s shal l  be const r uct ed of  
cor r osi on- r esi st ant  met al . ]

a.   Endl ess- Chai n- Type- Rake Mechani sm:   A mot or - r ever si ng swi t ch shal l  be 
pr ovi ded so t hat  di r ect i on of  t r avel  of  t he r ake mechani sm can be 
r ever sed i n t he event  of  j ammi ng.   The mot or - r ever si ng swi t ch shal l  be 
a doubl e- t hr ow ext er nal l y oper abl e swi t ch encl osed i n a [ r ai nt i ght ]  
[ wat er t i ght ]  encl osur e.   The swi t ch shal l  be mar ked:   " For war d, "  " Of f , "  
"Reverse."

b.   Aut omat i c Hoi st - Type Rake Mechani sm:   St ar t er s f or  t hi s t ype of  r ake 
mechani sm shal l  be of  t he r ever si ng t ype.   Cont r ol  devi ces shal l  be so 
ar r anged t hat  on compl et i on of  upwar d t r avel  of  t he r ake mechani sm,  
mot or  wi l l  be st opped and t hen r ever sed,  and r ake wi l l  t r avel  t o t he 
l ower  posi t i on,  at  whi ch poi nt  mot or  wi l l  agai n st op and be 
aut omat i cal l y  adj ust ed f or  t he next  aut omat i c oper at i on.
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c.   Revol v i ng Fr ame- Type Rake Mechani sm:   An emer gency st op push- but t on and 
a r ake l i mi t  swi t ch,  t o al ways st op t he r ake out  of  wat er  af t er  
di schar ge of  scr eeni ngs,  shal l  be pr ovi ded i n a weat her pr oof  encl osur e.

d.   Bear i ng Type Rake Mechani sm:   Tr avel  of  t he r ake i n a downwar d or  
upwar d di r ect i on shal l  be cont r ol l ed by pr oxi mi t y swi t ches.   Fr equency 
of  r aki ng shal l  be adj ust abl e.   Rake del ay shal l  be on t he [ t op]  
[ bot t om] .   Rake dr i ve shal l  be [ hydr aul i c]  [ el ect r i c ] .   Over l oad 
pr ot ect i on shal l  be pr ovi ded f or  down and up st r oke.   Dr i ve shal l  have 
a cont r ol  panel  ( mi ni mum NEMA I CS 2)  mount ed.

e.   Rake Wi per :   Wher e r equi r ed t o r emove scr eeni ngs f r om r ake,  a r ake 
wi pi ng or  scr api ng devi ce shal l  be pr ovi ded at  t he di schar ge poi nt  of  
r ake.   Devi ce shal l  consi st  of  ei t her  a pl at e at t ached t o swi ngi ng 
hi nged ar ms or  a cont i nuous hi nged pl at e act uat ed by mot i on of  t he 
r ake.   Wi per  shal l  be so desi gned t hat  af t er  c l eani ng of  t he r ake i s 
compl et ed,  wi per  wi l l  f al l  i nt o t he pr oper  pl ace r eady f or  t he next  
scr api ng oper at i on.   Fal l  of  wi per  shal l  be cont r ol l ed ei t her  
mechani cal l y or  hydr aul i cal l y  t o absor b any shock.

f .   Dead Pl at e or  Apr on:   A wr ought  i r on or  st eel  dead pl at e shal l  be 
pr ovi ded wher e r equi r ed t o pr event  any deposi t ed scr eeni ngs f r om 
f al l i ng i nt o t he downst r eam si de of  r ake.   Dead pl at e shal l  be not  l ess 
t han 2. 657 mm ( 12 gauge)  12 gauge met al  i f  r equi r ed by t he desi gn and 
t ype of  r ake mechani sm i nst al l ed,  and shal l  be r i gi dl y br aced i f  
required.

2. 5   MECHANI CAL SHREDDER,  CUTTER,  OR GRI NDER

2. 5. 1   Oper at i on Requi r ement s

Shr edder ,  cut t er ,  or  gr i nder  uni t  shal l  be sui t abl e t o r ecei ve scr eeni ngs 
f r om scr eeni ng uni t  speci f i ed and t o di schar ge r esul t i ng pul p i nt o t he 
sewage f l ow.   Machi ne shal l  be oper at ed by an el ect r i c  dr i ve uni t  and shal l  
be desi gned t o cut  sewage sol i ds,  i ncl udi ng st i cks,  r ags,  and st r i ngy 
mat er i al  wi t hout  c l oggi ng,  j ammi ng,  or  st al l i ng movi ng par t s.   Gr i nder  and 
dr i ve uni t  shal l  be di r ect  connect ed by a f l exi bl e or  f r i c t i on- t ype 
coupl i ng and i nt egr al l y  mount ed on a st r uct ur al  st eel  or  cast  i r on base.   
Gr i nder  shal l  be pr ovi ded wi t h a wat er - f l ushi ng syst em wher e r equi r ed t o 
f l ush gr ound sol i ds t hr ough t he machi ne.   Machi ne shal l  have a capaci t y of  
gr i ndi ng [ _____]  kg pounds of  sewage scr eeni ng per  hour .

2. 5. 2   Cont r ol  Equi pment

Cont r ol  shal l  be so ar r anged t hat  shr edder  mot or  wi l l  aut omat i cal l y  st ar t  
when t he r ake- mechani sm mot or  st ar t s.   A r el ay shal l  be pr ovi ded t o al l ow 
t he shr edder  t o cont i nue t o r un f or  a pr edet er mi ned t i me af t er  r ake 
mechani sm has st opped,  and t o aut omat i cal l y  st op t he shr edder  mot or .

2. 5. 3   Cut t er  Mechani sm

Cut t er  shal l  consi st  of  cut t i ng bl ades or  i mpel l er s mount ed on a r evol v i ng 
shaf t  or  dr um i n cont act  wi t h a st at i onar y cut t er  scr een or  bl ade.   Cut t i ng 
devi ces shal l  be of  t ool  st eel  or  ot her  mat er i al  equal l y sui t abl e f or  
cut t i ng t ool s,  and shal l  be accur at el y cut  and gr ound t o s i ze t o pr ovi de 
shar p cut t i ng edges havi ng ext r eme r esi st ance t o wear .
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2. 5. 4   Bearings

Bear i ngs shal l  be of  t he sel f - al i gni ng bal l  or  r ol l er  t ype.   Bear i ngs and 
bear i ng suppor t s shal l  be desi gned t o saf el y car r y and wi t hst and t he 
st r esses i mposed by t he di s i nt egr at i ng act i on of  t he gr i nder .

2. 5. 5   St uf f i ng Boxes

Wher ever  t he dr um shaf t  passes t hr ough t he machi ne housi ng,  pr ovi de 
st uf f i ng boxes of  pr oper  dept h and const r uct i on.

2. 5. 6   Lubrication

Bear i ngs and movi ng par t s,  subj ect  t o wear ,  shal l  be pr ovi ded wi t h adequat e 
devi ces f or  gr ease or  oi l  l ubr i cat i on.

2. 6   PAINTING

Equi pment  shal l  be t hor oughl y c l eaned,  pr i med,  and gi ven t wo f i ni sh coat s 
of  pai nt  at  t he f act or y i n accor dance wi t h t he r ecommendat i ons of  t he 
manufacturer.

PART 3   EXECUTI ON

3. 1   EXAMINATION

Af t er  becomi ng f ami l i ar  wi t h al l  det ai l s  of  t he wor k,  ver i f y al l  di mensi ons 
i n t he f i el d,  and advi se t he Cont r act i ng Of f i cer  of  any di scr epancy bef or e 
per f or mi ng t he wor k.

3. 2   INSTALLATION

I nst al l  al l  mat er i al s and equi pment  as shown and i n accor dance wi t h t he 
appr oved wr i t t en r ecommendat i ons of  t he equi pment  manuf act ur er .

3. 3   CONCRETE FOUNDATI ONS

Use concr et e f or  f oundat i ons as speci f i ed i n Sect i on 03 30 00. 00 10 
CAST- I N- PLACE CONCRETE.   Concr et e f oundat i ons shal l  be i nt egr al  wi t h,  and 
of  same st r engt h as t he bui l di ng f l oor ,  unl ess ot her wi se speci f i ed.   
Concr et e used i n f oundat i ons t hat  ar e ent i r el y separ at ed f r om t he 
sur r oundi ng f l oor  shal l  be 17 MPa 2500 psi .   When new f oundat i ons ar e 
const r uct ed on exi st i ng concr et e,  new concr et e shal l  be bonded t o ol d as 
speci f i ed i n Sect i on 03 30 00. 00 10 CAST- I N- PLACE CONCRETE.   Fur ni sh 
f oundat i on bol t s ,  as r equi r ed,  f or  pr oper  posi t i oni ng dur i ng pl acement  of  
concrete.

3. 4   FI ELD PAI NTI NG

Fi el d pai nt i ng i s speci f i ed i n Sect i on 09 90 00 PAI NTS AND COATI NGS.

3. 5   FI ELD QUALI TY CONTROL

3. 5. 1   Tests

Af t er  i nst al l at i on of  t he sewage bar  scr een and mechani cal  shr edder  i s  
compl et e,  conduct  oper at i onal  t est s r equi r ed t o demonst r at e t hat  t he sewage 
bar  scr een and mechani cal  shr edder  wi l l  oper at e i n accor dance wi t h t he 
r equi r ement s of  t hi s sect i on of  t he speci f i cat i ons.   Each t est  r epor t  shal l  

SECTI ON 46 20 20  Page 12



i ndi cat e t he f i nal  posi t i on of  cont r ol s.

3. 5. 2   Manuf act ur er ' s Fi el d Ser vi ces

Obt ai n t he ser vi ces of  t he manuf act ur er ' s r epr esent at i ve who i s exper i enced 
i n t he i nst al l at i on,  adj ust ment ,  and oper at i on of  t he equi pment  speci f i ed.   
The r epr esent at i ve shal l  super vi se t he i nst al l at i on,  adj ust ment ,  and 
t est i ng of  t he equi pment .

3. 6   CLOSEOUT ACTI VI TI ES

3. 6. 1   Fr amed I nst r uct i ons

Pr ovi de f r amed i nst r uct i ons,  i ncl udi ng wi r i ng and cont r ol  di agr ams,  showi ng 
t he compl et e l ayout  of  t he ent i r e syst em,  post ed wher e di r ect ed.   The 
f r amed i nst r uct i ons shal l  be post ed bef or e accept ance t est i ng of  t he 
syst ems.   Condensed oper at i ng i nst r uct i ons expl ai ni ng pr event i ve 
mai nt enance pr ocedur es,  met hods  of  checki ng t he syst em f or  nor mal  saf e 
oper at i on and pr ocedur es f or  saf el y st ar t i ng and st oppi ng t he syst em shal l  
be pr epar ed i n t yped f or m,  f r amed as speci f i ed above f or  t he wi r i ng and 
cont r ol  di agr ams and post ed besi de t he di agr ams.   Submi t  pr oposed di agr ams,  
i nst r uct i ons,  and ot her  sheet s,  pr i or  t o post i ng.

3. 6. 2   Oper at i ng and Mai nt enance I nst r uct i ons

Submi t  oper at i ng i nst r uct i ons out l i ni ng t he st ep- by- st ep pr ocedur es 
r equi r ed f or  syst em st ar t up,  oper at i on and shut down.   The i nst r uct i ons 
shal l  i ncl ude t he manuf act ur er ' s name,  model  number ,  ser vi ce manual ,  par t s 
l i s t ,  and br i ef  descr i pt i on of  al l  equi pment  and t hei r  basi c oper at i ng 
f eat ur es.   Submi t  mai nt enance i nst r uct i ons l i s t i ng r out i ne mai nt enance 
pr ocedur es,  possi bl e br eakdowns and r epai r s,  and t r oubl eshoot i ng gui des.   
The i nst r uct i ons shal l  i ncl ude si mpl i f i ed di agr ams f or  t he syst em as 
installed.

3. 6. 3   Training

Pr ovi de a f i el d t r ai ni ng cour se f or  desi gnat ed oper at i ng and mai nt enance 
st af f  member s.   Tr ai ni ng shal l  be pr ovi ded f or  a t ot al  per i od of  [ _____]  
hour s of  nor mal  wor ki ng t i me and shal l  s t ar t  af t er  t he syst em i s 
f unct i onal l y compl et e but  pr i or  t o f i nal  accept ance t est s.   Fi el d t r ai ni ng 
shal l  cover  al l  of  t he i t ems cont ai ned i n t he Oper at i ng and Mai nt enance 
Instructions.

        - -  End of  Sect i on - -
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