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PL AN 

NUMBER 

D M-100- 1  
D M-100-2 
D M-20 3- 1  
D M-203-2  
D M-20 3 - l l  

D M-20 3- 1 2  
D M -206-1  

- M-206-2
• M-208-1
D M-2 10- 1
D M-2 1 4 -1
D M-216- l
D M-4 1 2 -1

D M-4 1 2 -2 

D M-5 10- 1  
D M-601 - l  

D M-601-2 

D M-601 -3 

D M-601- lO 
D M-601 - l l  
D M-601-l2 
D M-601 -20 
D M-603-1  
- M-603-2
D M-603-3

D M-603-4 

D M -603-5 
D M-603-6 

- M-603- 10
D M-603-1 2

D M-604 - 10  
D M-604 - 1 1  
D M-604 - 12  
D M-604 - 13  
i.1 M-604 -20  
D M-604 -25 
D M-605-1 

M S T ANDARD 

T I TLE  

PAGE 

NUMBER 

STANDARD S Y MBOLS ( 3  SHE E T S) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 -3 
AC RONYMS  AN D ABBRE V I AT I ON S  (4 SHEETS)  . . . . . . . . . . . . . . . . . .  4 - 7  
APPROAC H  ROADS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 
D ITCH  T Y P E S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 
SUPEREL E V AT ION  CROWNED AND . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 - 1 2  
D IV IDED  H I GHWAYS (3  SHE E T S ) 
SUPE REL E V AT I ON S T R E E T S  (2 SHE E TS )  . . . . . . . . . . . . . . . . . . . . . .  1 3- 14  
EXCAV AT I O N  AND  BAC K F I L L  FOR STRUCTURES  . . . . . . . . . . . . . .  l 5 - 16  
( 2  SHEETS )  
E X C AV AT I O N  AND BAC K F I L L  FOR BR IDGES  (2 SHEE TS )  . . . .  1 7 - 18  
T E MPORARY EROS ION CONTROL ( 1 1  SHE E TS) . . . . . . . . . . . . . . .  1 9 -29  
MA ILBOX  SUPPORTS  (2  SHEETS )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30-3 1  
NURSERY  STOCK  D E T AI L S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32 
SOIL RE TENT ION COVERING (2 SHE E T S )  . . . . . . . . . . . . . . . . . . . .  3 3 -34 
CONCRE T E  PAV E MENT JOINTS (9  SHE E T S) . . . . . . . . . . . . . . . . . .  35 39 
(REV/SEO ON ✓ANllARY JI, 2022) 
CONCRE T E  PAV E MENT  CRACK  REPAIR  (6 SHE E TS )  
(REV/SEO ON SEPTEVBER 6; 2022) 
STRUCTURAL PLATE  P IPE  H -20  LOAD ING  . . . . . . . . . . . . . . . . . . . . . . . .  40  
S INGLE  CONCRETE  BOX CULVERT  (CAS T - I N -PLACE)  . . . . . . . .  4 1 -4 2  
( 2  SHE E T S) 
DOUB L E  CONCRETE  BOX CUL VERT  (CAS T - I N -PLAC E )  . . . . . . .  43 -44  
( 2  SHE E T S) 
TRIPLE  CONCRETE BOX C U L V E R T  (CAST -IN -P L ACE ) . . . . . . .  4 5 -46 
(2  SHE E TS) 
HEAD W ALL FOR  P IPES  . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . • . . . • . . . . . .  4 7 
T YPE "S "  SADDLE  HEADWAL L S  FOR P IPE  . . . . . . . . . . . . . . . . . . . . . . .  4 8  
HEAD W ALLS  AND P IPE  O U T L E T  PAV ING  . . . . . . . . . . . . . . . . . . . . . . . . .  4 9  
W I NGWALLS  F D R  P IPE O R  BO X CULVERTS  (2  SHEE T S )  . . .  50-5 1  
MET  AL P I PE ( 4  SHEETS)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 2 -55 
RE I NFORCED C O NCRE T E  P IPE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56 
PRE CAST  CONCRETE BOX CUL VERT  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :-:--5-,'-
(REVJSEO ON SEPTEVBER JO; 2020) 
CORRUGAT ED POLYETHYLENE  P I PE  (AASHTO  M294 )  AND . . . . .  '."'7"'56-­
CORRUGAT ED POLYPROP YLENE  P I PE  ( AASHTO M330)  (2 shee ts )  
(REV/SEO ON A/ARCH 7, 2022) 
POL YV I NYL CHLORIDE  (PVC)  P IPE  (AAS H T O  M304)  . . . . . . . . . . . . .  59 
STEEL  RE I NFORC ED  POLYE T H Y L E N E  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60 
R IBBED P I PE  (AASHTO  MP 2 0 )  
CONCRE TE  AND MET  A L  END S E C T I O N S  . . . . . . . . . . . . . . . . . . . . . . . . . .  6 1  
TRAVERSABLE  END  SE C T I ONS AND SAF E T Y  GRATES . . . . . .  6 2 -64 
(3 SHE E T S) 
I NLE T ,  TYPE  C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65  
INLE T ,  T YPE D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66  
CURB INLET TYPE R (2  SHEE T S )  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 7 -68 
CONCRE TE  INLET  TYPE 1 3  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69  
MANHOLES  (3 SHEETS)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70 -72  
VANE GRAT E INLET  (5 SHE E T S ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 3-77  
SUBSURFACE DRAINS . . . . . . . . . . . . . . . . . . • . . . • . . . • . . . • . . . • . . . • . . . . . . .  78  

PLAN 

NUMBE R 

D M-606- 1  

D M-606- 13  
D M-606 - 1 4  

D M-606 - 1 5  

- M-607- 1
D M-607-2
D M-607-3
D M-607-4

D M-607- 10  
D M-607- 15  
D M-608-1  
D M-609 - 1  
D M - 6 1 1 - 1 
D M - 6 1 1 -2 
D M-6 1 4 - 1  
D M-6 14-2  
D M - 6 1 5 -1 
D M - 6 1 5 -2 
D M-6 1 6 - 1 
D M-620- 1  
D M-620-2  
D M-620- 1 1  
D M-620- 12  
D M -62 9 -1 

M STANDARD 

T I T L E  

PAGE 

NUMBER 

MIDWEST  GUARDRAIL SYSTEM T YPE 3 W-BEAM . . . . . . . . . . . . .  � 
3 1  INCHES ( 1 9  SHEE TS )  (REV/SEO ON A/ARCH 4 2020) 
GUARDRAI L T YPE 7 F -SHAPE BARRIER (4 SHE E TS) . . . . . . . . .  98 - 10 1 
PRECAST TYPE  7 CONC RETE  BARR I ER  (4 SHEE TS)  . . . . . . . . 102 104 
(REV/SEO ON Al/Cl/ST 21, 2020) 
GUARDRAI L T YPE  9 S INGLE  SLOPE BARR I E R  . . . . . . . . . . . . . . . .  185 115 
( I I  SHEE TS )  (REV/SEO ON A/ARCH 4 2020) 
W I RE F E N C E S  AND GATES  (3 SHE ETS )  . . . . . . . . . . . . . . . . . . . . . . .  1 16- 1 18 
CHA IN  L I NK  F E N C E  ( 3  SHE E TS )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 19- 1 2 1  
BARR IER  F E NCE  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 2  
D E E R  FENCE ,  GAT ES ,  AND G AME RAMPS ( 7  SHEETS) . . . . . .  123 127 
(REV/SEO ON .JVL Y I.,!; 2020) 
PICKET  SNOW FENCE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 28 
ROAD C L OSURE G ATE  (9 SHEET S)  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 9-1 3 7  
C U R B  R AMPS ( 1 0  SHE E TS)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 38- 14  7 
CURBS ,  G U T T ERS ,  AND S I D E WALKS (4 SHE E T S) . . . . . . . . . . . . . .  l 4 8 - l 5 1  
C AT T L E  GUARD (2  SHE E T S) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 52 -1 5 3  
DEER  GUARD (2  SHE E T S ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l 5 4 -1 5 5  
R U M B L E  S T R I P S  (3 SHE E T S ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 56- 1 58 
SAND BARREL  ARR AYS (2 SHEE T S) . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 59- 160 
E MBANKMENT PRO TEC TOR TYPE 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 1  
E MBANK MENT  PROTECTOR  T Y P E  5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 2  
I NVERTED  S IPHON . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  1 63 
F I ELD  LABORATORY CLASS 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 4 
F I ELD  LABORATORY CLASS 2 ( 2  SHE E TS )  . . . . . . . . . . . . . . . . . .  1 65- 166  
F I ELD  OFF ICE  CL ASS 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 67  
F I ELD  OFF ICE  CL ASS 2 . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  1 68  
SURVEY MONUMENTS  ( 2  SHEE TS)  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 69- 170  

COLORADO 

DE PAR T MENT  OF TRANSPORT AT I ON 

M&S S T ANDARDS  P L ANS  L I S T

J u l y  3 1 ,  2 0 1 9

Re v i s ed  o n  S e p t e mbe r  6 ,  2 0 2 2

ALL OF THE  M&S STANDARD PLANS , AS SUPPLEMENT ED  
AND R EV I SED ,  APPLY T O  TH I S  PROJEC T  WHEN  USED 
BY  DES I GNATED PAY I T EM OR SUBS I D I ARY I T EM .  

T H E  M&S S TANDARD PLANS  USE D TO DES IGN TH IS  PROJECT  ARE 
I ND ICAT E D  BY A MARKED BOX • , AND W I L L  BE AT T ACHED TO THE  
P LANS .  AL L THE OTHER  M&S ST ANDARO P LANS  ARE S T I L L  E LI G IBLE  
FOR CONS TRUC T ION IF APPROVED BY  AN APPROPR I AT E  COOT E NG INEER .  

PL AN 

NUMBER 

D S-6 1 2 - 1  
- S-6 13 - 1

D S-6 1 3 -2 

D S-6 1 4 - 1 
D S-6 1 4 -2 
D S-6 1 4 -3 
D S-6 14 -4  
D S-6 14 -5  

D S-6 1 4 -6 

D S-6 1 4 -8 

5 61 � 9 

D S-6 14- 10  
D S-61 4 - 1 1  
D S-6 1 4 - 12  
D S-6 1 4 - 1 4 
D S-61 4 -20  
D S-6 14 -2 1 

D S-61 4 -2 2 
D S-61 4 -40 

S STANDARD 

T I T L E  

PAGE 

NUMBER 

DEL INEATOR  I N S T AL L AT I ONS (8 S H E E TS)  . . . . . . . . . . . . . . . . . . . .  1 7 1 - 1 7 8  
ROAD W AY L I GH T I N G  (6  SHE E T S) . . . . . . . . . . . . . . . . . . . . . . .  179 186 
(REV/SEO ON SEPTEVBER JO; 2020) 
AL TE RNAT IVE ROADWAY L I GHT I NG  (4 SHEE TS )  
(NEW, /SSl/EO ON SEPTEVBER JO; 2020) 
GROUND S IGN  P LACEMENT (2 SHEE TS )  . . . . . . . . . . . . . . . • . . . . . .  1 87 - 188 
CL ASS I S IGNS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 1 89 
CLASS I I  S IGNS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 1 90  
C L ASS I I I  S IGNS (3  SHEETS)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9 1 - 1 93  
BREAK -AW AY S IGN  SUPPORT  DETAI L S  . . . . . . . . . . . . . . . . . . . . . . .  1 94- 1 95  
F OR CLASS I I I  S IGNS (2  SHE ETS )  
CONCR E T E  F OO T INGS ANO S IGN  ISLANDS . . . . . . . . . . . . . . . . . . . .  196- 197  
F DR C L ASS I I I  S IGNS (2  SHE ETS )  
T UBULAR S T E E L  S I GN SUPPORT  DETA I LS  ( 7  SHE E T S )  . . . . .  .1 98-204 
(REV/SEO ON OECEVBER JI, 2020) 
PE8E5TR!Nj PUSI I DUTT ml POST ,A,55EMDLY (2 5I IEETSl . 285 286 
(Sl/PERSEOEO ON .JANl/ARY 2-,!; 2020 BY S-5U--,5J 
M ARKER  ASSEMBLY  INSTALLAT I ONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  207  
M I L E POST  S IGN DE TAIL  FOR H IGH  SNOW AR EAS . . . . . . . . . . . . .  2 08 
ST RUCTURE NUMBER INSTAL L AT I O N  (2 SHE E T S )  . . . . . . . . . . . .  209 -2 10 
FLASHING BEACON AND S IGN  I N S T  AL L AT I ONS ( 4  SHE E T S ). 2 1 1 -2 1 4 
T YP I CAL POLE  MOUNT  S I GN INSTAL L AT I ONS . . . . . . . . . . . . . . . . . . . . . .  2 1 5  
CONCRETE  BARR IER  S I G N  P O S T  INS TALLAT IONS . . . . . .. . . . . . . .  2 1 6-2 1 7 
(2 SHEETS)  (REV/SEO ON SEPTEVBER 21, 2020) 
TYP ICAL MUL T I -S IGN I NSTAL L AT I ONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 18  
TYP I CAL TRAFF IC  S I GNAL 30 ' -7 5 ' DOUBLE MAST  ARMS . . . . .  2 1 9 -2 2 3  
6 5 ' - 7 5 '  S INGLE M AST  ARM S  (5  SHE E T S) 
(REV/SEO ON .ll/L Y 2.?, 2022) 

D S-6 1 4 -40 A AL TERNA  T I  VE TRAF F I C  S I GNAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 4 -22 7 
25 ' -5 5 '  S INGLE  MAS T  ARMS (4 SHEE T S )  
(RE V/SEO  ON .ll/L Y 2.?, 2022) 

D S-61 4 -4 1 T EMPORARY S P AN WIRE  S IGNAL S  ( 13  SHEE T S )  . . . . . . . . . . . . .  2 2 8-2 4 0 
D S-61 4 -4 2 C AB I N E T  FOUNDAT I ON DE T AIL  ( 4  SHEETS)  . . . . . . . . . . . . . . . . . . .  24 1 -2 4 4  
D S-6 14 -43  TRAFF I C  LOOP  AND M ISCEL L ANEOUS S I GNAL DE TAI L S  . . . . . .  2 45 -252  

(8  SHEE TS)  
D S-6 14 -4 4 PEDESTAL POLE  S IGNALS (2 SHEE TS )  . . . . . . . . . . . . . . . . . . . . . . .  2 5 3 -254  
D S-6 1 4 -45  PEDE STR IAN PUSH BU T T ON POST ASSEMB L Y  DET AI LS  (6 SHEE TS)  

(REV/SEO ON OECEVBER ..,!; 2020) 
D S-6 14 -50 S T AT IC  S IGN  MONO TUBE S T RUCT URES  ( 12  SHEETS) . . . . . . .  2 5 5 -266  
D S-6 14 -60 DYNAM I C  S IGN MONOTUBE ST RUCT URES ( 14  SHE E T S )  . . . . . .  2 67 -280 
D S-62 7-1 

D S-630- 1  

D S-630-2 

D S-630-3  
D S-6 30-4 

D S-630-5  
D S-630-6  
D S-630 - 7  

PAVEMENT  MARKINGS (9  SHEE TS )  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28 1-289 
(REV/SEO ON .ll/L Y 22, 2022) 
TRAF F I C  CONT ROLS FOR  H I GHWAY C ONSTRUC T ION  . . . . . . . . .  2 90-3 13  
( 2 4  SHEE T S) 
BARR ICADES ,  DRUMS,  CONCR E T E  BARRI ERS ( T E MP )  . . . . . . . . . . . . . . . .  3 1 4  
AND V E R T I C AL PANELS  
FLASHING BEACON (PORT  ABLE )  OET  AI LS  . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 5  
S T E E L  S I GN SUPPOR T ( TE MPORARY) I N S T AL L AT I ON . . . . . . . . . .  3 1 6-3 1 7 
DETA ILS  (2 SHEE TS )  
PORTABLE  RUMBLE  STR IPS  ( T E MPORARY)  (2  SH EE TS )  . . . . . .  3 18-3 1 9  
EMERGENCY PULL-OFF  ARE A  ( T EMPORARY) . . . . . . . . . . . . . . . . . . . . . . .  320 
ROLL ING ROADB LOCKS  FOR  TRAFF IC  C ON TROL . . . . . . . . . . . . . .  32 1 -3 2 3  
(3 SHEE TS)  
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INDEX

CONTRACT ITEM NO. CONTRACT ITEM
UNIT

TRAIL BRIDGE PROJECT TOTAL

BOOK PAGE SHEET PLAN AS CONST. PLAN AS CONST. PLAN AS CONST.
201-00000 Clearing and Grubbing LS 1 0 1

202-00035 Removal of Pipe LF 16 0 16

202-01000 Removal of Fence LF 1100 0 1100

203-00060 Embankment Material (Complete in Place) CY 423 0 423

206-00000 Structural Excavation CY 0 30 30

206-00100 Structure Backfill (Class 1) CY 0 40 40

206-00200 Structure Backfill (Class 2) CY 0 10 10

207-00206 Topsoil (Including Stockpile) CY 40 0 40

208-00012 Erosion Log Type 1 (9 Inch) LF 3300 0 3300

208-00045 Concrete Washout Structure EA 2 0 2

208-00070 Vehicle Tracking Pad EA 2 0 2

208-00400 Water Control LS 1 0 1

212-00007 Seeding (Native) (Hydroseed) ACRE 0.51 0 0.51

240-00015 Wildlife Biologist HOUR 40 0 40

304-03000 Aggregate Base Course (Class 3) TONS 810 0 810

304-06000 Aggregate Base Course (Class 6) TONS 970 0 970

306-01000 Reconditioning (12" Deep) SY 2630 0 2630

420-00132 Geotextile (Separator)(Class 1) SY 2630 0 2630

502-00460 Pile Tip EA 0 4 4

502-00500 Complete Joint Penetration (CJP) Splice EA 0 4 4

502-11253 Steel Piling (HP 12x53) LF 0 200 200

506-00206 Riprap (6 Inch) CY 0 50 50

514-00042 Pedestrian Railing (Steel) (Special) LF 0 20 20

601-03040 Concrete Class D (Bridge) CY 0 16 16

601-40300 Structural Concrete Coating SY 0 20 20

602-00000 Reinforcing Steel (Epoxy Coated) LB 0 2200 2200

603-01185 18 Inch Reinforced Concrete Pipe (Complete In Place) LF 72 0 72

603-50008 8" PVC Pipe (SDR-35) (Complete in Place) LF 35 0 35

604-30010 Manhole Slab Base (10 Foot) EA 1 0 1

607-01055 Fence Wire with Treated Wooden Posts LF 1060 0 1060

608-00026 Concrete Bikeway (6 Inch) SY 1760 0 1760

613-01200 2 Inch Electrical Conduit (Plastic) LF 1868 0 1868

613-07001 Type One Pull Box EA 22 0 22

613-10000 Wiring LS 1 0 1

613-30005 Light Standard and Luminaire (Pedestrian) EA 19 0 19

613-40012 Light Standard Foundation (Special) EA 19 0 19

613-30006 Light Standard and Luminaire (Pedestrian BRIDGE) EA 0 18 18

620-00020 Sanitary Facility LS 1 0 1

625-00000 Construction Surveying LS 1 0 1

626-00000 Mobilization LS 1 0 1

628-00045 Bridge Girder and Deck Unit (45 Feet to 50 Feet) EA 0 1 1

630 Traffic Control (Complete In Place) LS 1 0 1

630 Traffic Control Plan LS 1 0 1
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PP1-X   ELECTRICAL CIRCUIT NUMBER (REFER TO PANEL SCHEDULES)
NEW HEAVY DUTY, TRAFFIC RATED, FLUSH-TO-GRADE POLYMER CONCRETE SPLICE
BOX WITH HEAVY DUTY, TRAFFIC RATED, BOLTED COVER.11"X18"X12" TYPE 1.
NUMBER ASSOCIATED IS NOT THE QUANTITY BUT THE IDENTIFIER ONLY.

UNDER GROUND BURIED RACEWAY (2#6 THWN CU AND 1#8 GND) IN 2" PVC
CONDUIT (UNLESS NOTED OTHERWISE ON PLANS) IN 24" DEEP TRENCH, BURY AND
COMPACTED BACKFILL TO CITY STANDARDS.

INSTALL SINGLE ARM PEDESTRIAN STANDARD OR STREET STANDARD AS
SPECIFIED. NUMBER ASSOCIATED IS NOT THE QUANTITY BUT THE IDENTIFIER
ONLY.

Know what's below.
before you dig.Call

R

PO 3211 GRAND JCT., CO 81502

ENGINEERS; PH: 970-245-7292

ELECTRICAL DESIGN, CONSULTING

ACM CONSULTING

EMAIL: joelm@ACMengrs.com

UBPEDESTRIAN LIGHTING GENERAL NOTES:

1. THIS PROJECT WILL BE BID  FOR THE INSTALLATION OF PEDESTRIAN LIGHTING. BASE PROJECT: COMPLETE THE PEDESTRIAN LIGHTING SOUTH OF G ROAD AND  EAST OF
24 ROAD AND  AS SHOWN IN DRAWINGS.

2. THIS PROJECT CONSISTS OF WORK TO INSTALL ALL WIRING, CONDUIT, PULL BOXES, AND CONNECTION TO EXISTING POWER PANELS. REFERENCE SCHEDULE OF LIGHTING
DEVICES AND SUMMARY OF QUANTITIES.

3. TYPES "SA" LIGHT STANDARD & LUMINARIES (PEDESTRIAN LIGHT), PAY ITEM 613-30005, SHALL INCLUDE THE FOLLOWING ITEMS FROM ILLUMINATION SYSTEMS LIGHTING
LOCATED AT 5 SOUTH KALAMATH STREET, DENVER, CO 80223, 303.295.2900. THE ITEMS NUMBERS ARE AS FOLLOWS: TYPE "SA"
1A-1527LED-R-12L-40-T2-MDL018-SV1-EZ-HSS-OAPT/450P414-.125/BK.

4. PROVIDE COLLISION BREAK AWAY CONNECTORS FOR TYPE "SA"  FIXTURES.  FIXTURE TO  BE 12 FOOT  ABOVE FINISHED TRAIL GRADE TO BOTTOM OF LIGHT.

5. TYPES "SD" LIGHT STANDARD & LUMINARIES (BRIDGE RAIL LIGHT, PAY ITEM 613-30006, SHALL INCLUDE THE FOLLOWING ITEMS FROM M&H LIGHTING LOCATED AT 1044
SPEER BLVD, DENVER COLORADO, 303-573-0222. THE ITEMS NUMBERS ARE AS FOLLOWS:

5.1. TYPE "SD" KLIK USA #LP-SQ40K-A-12.
5.2. PROVIDE AND INSTALL 2 TOTAL - KLICK #LPNEMA4ENCLJR NEMA 3R LOCKABLE ENCLOSURES.
5.3. PROVIDE AND INSTALL 2 TOTAL -24 VOLT POWER SUPPLIES KLICK #HLG-100H

6. CONNECT NEW LIGHTING TO EXISTING MILBANK PANEL (PP1), 240V, 1ɸ, 3W 100A ,  LOCATED AS SHOWN IN DRAWINGS.

7. ALL PEDESTRIAN LIGHTING FIXTURES(TYPE "SA") INSTALLED ON THE PROJECT WILL BE CONTROLLED  WITH AN  EXISTING PHOTOCELL LOCATED IN EXISTING MILBANK POWER
PEDESTAL IN SWITCHED SECTION OF PANEL PP1.

8. PROVIDE 2" PVC SCHEDULE 80 CONDUIT BETWEEN EACH JUNCTION BOX LABELED "UB".

9. PROVIDE #10 THWN TRACER WIRE IN NEW CONDUIT TO FACILITATE LOCATION OF CONDUIT IN THE FUTURE.

10. ELEVATIONS SHOWN IN THE SCHEDULE OF LIGHTING DEVICES ON THE PLANS SHEETS REPRESENT THE DESIGN FINISHED GRADE OR THE EXISTING GROUND FINISHED
GRADE. THESE ELEVATIONS DO NOT INDICATE THE TOP ELEVATION OF THE LUMINARIES (PEDESTRIAN) FOUNDATION. PEDESTRIAN LIGHTING FOUNDATIONS SHALL BE
CONSTRUCTED PER THE MANUFACTURERS RECOMMENDATIONS, AND COLORADO DEPARTMENT OF TRANSPORTATION(CDOT) STANDARD S-613-1, SHEET 3 OF 8.

11. PROVIDE AND INSTALL KLICK #LPNEMA4ENCLJR NEMA 3R LOCKABLE ENCLOSURES TO 1.5" SQUARE TUBE AS SHOWN IN DWG E10. PROVIDE 2 POWER SUPPLIES 1 IN
EACH ENCLOSURE FOR 24 VOLT POWER TO TYPE "SD" LIGHTING KLICK #HLG-100H. TYPE "SD" LIGHTING

12. PULL BOXES FOR LIGHT STANDARD (PEDESTRIAN AND STREET) WILL BE TYPE 1 CDOT PULL BOXES 11"X18"X12".

13. PULL BOXES WILL BE INSTALLED IN GRADES WITHOUT CONCRETE WHERE POSSIBLE AND ACCORDANCE WITH CDOT S-613-1.

14. ALL ELECTRICAL CONDUIT SHALL BE SCHEDULE 80 PVC UNLESS NOTED OTHERWISE, TYPICAL.

15. UNLESS OTHERWISE NOTED, THE WORK DESCRIBED ON THE PLANS SHALL INCLUDE PROVIDING ALL LABOR AND MATERIALS NECESSARY FOR A COMPLETE AND
OPERATIONAL ELECTRICAL SYSTEM. FURNISH ALL REQUIRED ITEMS WHETHER SUCH ARE SPECIFICALLY SHOWN OR NOT.

16. INFORMATION SHOWN ON DRAWINGS IS DIAGRAMMATIC ONLY AND SHALL NOT BE SCALED. OBTAIN VERIFY EXACT LOCATIONS, MEASUREMENTS, LEVELS, SPACE
REQUIREMENTS, POTENTIAL CONFLICTS AMONG TRADES AND FOR ADJUSTING THE WORK REQUIRED BY THE ACTUAL CONDITIONS OF THE PROJECT.  CONTRACTOR IS
RESPONSIBLE FOR LOCATING ALL UNDER GROUND OBSTRUCTIONS AND MAKING ALLOWANCES FOR FIELD ADJUSTMENT OF LOCATION OF LUMINARIES TO AVOID SHUT
DOWN OF ANY SERVICES OR SYSTEMS THAT ARE TO REMAIN.

17. BEFORE SUBMITTING THE BID ELECTRICAL CONTRACTOR SHALL VISIT AND EXAMINE THE PREMISES AND/OR JOB SITE SO AS TO ASCERTAIN THE EXISTING CONDITIONS IN
WHICH THE CONTRACTOR WILL BE OBLIGED TO OPERATE IN PERFORMING HIS PART OF THE CONTRACT TO ANTICIPATE ANY POSSIBLE SPACE RESTRICTIONS OR
CONSTRAINTS THAT COULD AFFECT THE TIMELY COMPLETION OF THE ELECTRICAL WORK IN ACCORDANCE WITH THE INTENT OF THE SPECIFICATIONS AND DRAWINGS. THE
ELECTRICAL CONTRACTOR SHALL REPORT TO THE THE PROJECT ENGINEER OR GENERAL CONTRACTOR ANY CONDITIONS THAT MIGHT PREVENT THE SPECIFIED ELECTRICAL
WORK FROM BEING PERFORMED IN THE MANNER INTENDED. NO CONSIDERATION OR ALLOWANCE WILL BE GRANTED TO THE ELECTRICAL CONTRACTOR FOR FAILURE TO
VISIT THE PROJECT SITE, OR FOR ANY ALLEGED MISUNDERSTANDING OF THE MATERIALS TO BE FURNISHED OR WORK TO BE DONE.

18. THE ELECTRICAL CONTRACTOR SHALL EXAMINE THE DRAWINGS OF ALL TRADES WHOSE WORK RELATES TO OR IS DEPENDENT ON ELECTRICAL WORK TO BECOME FULLY
INFORMED OF THE EXTENT AND CHARACTER OF THEIR SPECIFIED WORK AND BE ABLE TO COORDINATE WITH OTHER TRADES WHILE AVOIDING POSSIBLE INTERFERENCE
WITH THE ELECTRICAL WORK.

19. THE CONTRACTOR SHALL USE CONDUIT PLUGS AND SEALING PLUGS FOR SEALING ALL EMPTY CONDUITS AND CONDUITS OCCUPIED WITH CABLING, RESPECTIVELY,
INSTALLED UNDER THIS CONTRACT. CONDUIT PLUGS SHALL BE MANUFACTURED FROM HIGH-IMPACT PLASTIC COMPONENTS, COMBINED WITH DURABLE ELASTIC
GASKETS. THEY SHALL BE CORROSION PROOF AND APPROPRIATE FOR USE AS EITHER A LONG-TERM OR TEMPORARY SEAL. CONDUIT PLUGS SHALL BE REMOVABLE AND
REUSABLE. THEY SHALL BE BOTH WATERTIGHT AND AIRTIGHT TO PREVENT THE FLOW OF WATER AND BUILDUP OF SEDIMENTATION WITHIN THE CONDUIT. EACH CONDUIT
PLUG SHALL BE EQUIPPED WITH A ROPE TIE DEVICE TO ALLOW THE SECURING OF PULL ROPE TO THE PLUG’S BACK COMPRESSION PLATE. THE CONTRACTOR SHALL
ATTACH THE PULL ROPE TO THE BACK COMPRESSION PLATE OF THE PLUG AND STORE EXCESS SLACK PULL ROPE BEHIND THE PLUG WITHIN THE CONDUIT FOR FUTURE
USE.

EXISTING HEAVY DUTY, TRAFFIC RATED, FLUSH-TO-GRADE POLYMER CONCRETE
SPLICE BOX WITH HEAVY DUTY, TRAFFIC RATED, BOLTED COVER.11"X18"X12" TYPE
1. NUMBER ASSOCIATED IS NOT THE QUANTITY BUT THE IDENTIFIER ONLY.
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PP1-17,19
SA-105 UB

PP1-17,19
SA-106 UB

PP1-17,19
SA-107 UB
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UB
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SA-109 UB
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SA-110 UB
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UB
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UB
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UB
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DWG-E4

2"PVC SCHD 80
2-#4 THWN
CU+1- #8 GND
CU

NEW 2" PVC SCHD 80, 2-
#4 THWN CU+1- #8 GND
CU FROM EXISTING
J-BOX

PP1

UBE

UBE

UBE

UBE

UBE
UBE

2"PVC SCHD 80
2-#4 THWN
CU+1- #8 GND
CU

2" GRC
2-#4 THWN CU+1-
#8 GND CU 
ATTACHED TO
BOTTOM SIDE OF
BRIDGE.

2"PVC SCHD 80
2-#4 THWN CU+1-
#8 GND CU

2"PVC SCHD 80
2-#4 THWN CU+1- #8
GND CU

2"PVC SCHD 80
2-#4 THWN CU+1-
#8 GND CU
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2-#4 THWN CU+1-
#8 GND CU
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2"PVC SCHD 80
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#8 GND CU

2"PVC SCHD 80
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#8 GND CU

2"PVC SCHD 80
2-#4 THWN
CU+1- #8 GND
CU

2"PVC SCHD 80
2-#4 THWN
CU+1- #8 GND
CU

2"PVC SCHD 80
2-#4 THWN CU+1- #8 GND CU

UB

S
B

2 SETS(1" SCHEDULE 80
PVC 2-#10 THWN CU+#12
GND])

ALL EQUIPMENT TO SOUTH OF THIS LINE IS TO
BE INSTALLED IN THIS PROJECT.

ALL EQUIPMENT TO NORTH OF THIS
LINE IS EXISTING.

2"PVC SCHD 80
2-#4 THWN
CU+1- #8 GND
CU

2"PVC SCHD 80
2-#4 THWN
CU+1- #8 GND
CU

2"PVC SCHD 80
2-#4 THWN
CU+1- #8 GND
CU

2"PVC SCHD 80
2-#4 THWN
CU+1- #8 GND
CU

2"PVC SCHD 80
2-#4 THWN
CU+1- #8 GND
CU

UB

UB 1" SCHEDULE 80 PVC
1-SETS [2-#10 THWN
CU+#12 GND]

2
4
 R

O
A
D

G ROAD

DWG-E5

D
W

G
-E

6

24 RD BIKE PATH
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PO 3211 GRAND JCT., CO 81502

ENGINEERS; PH: 970-245-7292

ELECTRICAL DESIGN, CONSULTING

ACM CONSULTING

EMAIL: joelm@ACMengrs.com

SCALE: 1"=250'

LIGHTING/ELECTRICAL PLAN KEY MAP
NORTH
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PO 3211 GRAND JCT., CO 81502

ENGINEERS; PH: 970-245-7292

ELECTRICAL DESIGN, CONSULTING

ACM CONSULTING

EMAIL: joelm@ACMengrs.com

PEDESTRIAN LIGHTING GENERAL NOTES:

1. EACH NEW LIGHT TYPE "SA" TO HAVE A  NEW
PULL BOX "UB", REFERENCE ELECTRICAL SHEETS.
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MATCHLINE E4

MATCHLINE E5

PP1

UBE

UBE

UBE

UBE

UBE
UBE

ALL EQUIPMENT TO SOUTH OF THIS LINE IS TO
BE INSTALLED IN THIS PROJECT.

ALL EQUIPMENT TO NORTH OF THIS
LINE IS EXISTING.

2
4

 R
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D

G ROAD
2

4
 R

O
A
D

Know what's below.
before you dig.Call

R

PO 3211 GRAND JCT., CO 81502

ENGINEERS; PH: 970-245-7292

ELECTRICAL DESIGN, CONSULTING

ACM CONSULTING

EMAIL: joelm@ACMengrs.com

GENERAL NOTES:

1. POWER CIRCUIT AS SHOWN ON DRAWING, TYPICAL.
2. LIGHT TO BE ORIENTED PERPENDICULAR TO TRAIL AND SHINE ON TRAIL,

TYPICAL.
3. PROVIDE 2-#4 THWN + #8GND IN 2" PVC SCHEDULE 80 CONDUIT

BETWEEN PULL BOXES UNLESS SHOWN OTHERWISE, TYPICAL. WIRE
LIGHTS IN PARALLEL NOT SERIES TO REDUCE VOLTAGE DROP.

SCALE: 1"=40'

LIGHTING/ELECTRICAL PLAN
NORTH

FLAG NOTES:

UTILITY BOX AND WIRING IS  EXISTING, CONNECT AND CONTINUE NEW (2- #4THWN CU + 1- #8GND CU) AND 2"
SCHEDULE 80 PVC FROM EXISTING  UTILITY BOX AND CONTINUE FEED TO SOUTH PATHWAY LIGHTING.

24 ROAD BIKE PATH, BY
OTHERS
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PP1-17,19
SA-105 UB

PP1-17,19
SA-106 UB

MATCHLINE E4

MATCHLINE E5

MATCHLINE E5

MATCHLINE E6

NEW 2" PVC SCHD 80, 2-
#4 THWN CU+1- #8 GND
CU FROM EXISTING
J-BOX

UBE

UBE

UBE

2"PVC SCHD 80
2-#4 THWN CU+1- #8 GND CU

ALL EQUIPMENT TO SOUTH OF THIS LINE IS TO
BE INSTALLED IN THIS PROJECT.

ALL EQUIPMENT TO NORTH OF THIS
LINE IS EXISTING.

2
4

 R
O

A
D

G ROAD

24 RD BIKE PATH
HORIZONTAL
CONTROL LINE(HCL),
TYPICAL

Know what's below.
before you dig.Call

R

PO 3211 GRAND JCT., CO 81502

ENGINEERS; PH: 970-245-7292

ELECTRICAL DESIGN, CONSULTING

ACM CONSULTING

EMAIL: joelm@ACMengrs.com

GENERAL NOTES:

1. POWER CIRCUIT AS SHOWN ON DRAWING, TYPICAL.
2. LIGHT TO BE ORIENTED PERPENDICULAR TO TRAIL AND SHINE ON TRAIL,

TYPICAL.
3. PROVIDE 2-#4 THWN + #8GND IN 2" PVC SCHEDULE 80 CONDUIT

BETWEEN PULL BOXES UNLESS SHOWN OTHERWISE, TYPICAL. WIRE
LIGHTS IN PARALLEL NOT SERIES TO REDUCE VOLTAGE DROP.

SCALE: 1"=40'

LIGHTING/ELECTRICAL PLAN
NORTH

FLAG NOTES:

PROVIDE (2- #4THWN CU + 1- #8GND CU) AND 2" SCHEDULE 80 PCV FROM EXISTING UTILITY BOX TO NEW
PATHWAY LIGHTING.
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24 ROAD

Know what's below.
before you dig.Call

R

PO 3211 GRAND JCT., CO 81502

ENGINEERS; PH: 970-245-7292

ELECTRICAL DESIGN, CONSULTING

ACM CONSULTING

EMAIL: joelm@ACMengrs.com

GENERAL NOTES:

1. POWER CIRCUIT AS SHOWN ON DRAWING, TYPICAL.
2. LIGHT TO BE ORIENTED PERPENDICULAR TO TRAIL AND SHINE ON TRAIL,

TYPICAL.
3. PROVIDE 2-#4 THWN + #8GND IN 2" PVC SCHEDULE 80 CONDUIT

BETWEEN PULL BOXES UNLESS SHOWN OTHERWISE, TYPICAL. WIRE
LIGHTS IN PARALLEL NOT SERIES TO REDUCE VOLTAGE DROP.

SCALE: 1"=40'

LIGHTING/ELECTRICAL PLAN N
O

R
T

H
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Know what's below.
before you dig.Call

R

PO 3211 GRAND JCT., CO 81502

ENGINEERS; PH: 970-245-7292

ELECTRICAL DESIGN, CONSULTING

ACM CONSULTING

EMAIL: joelm@ACMengrs.com

GENERAL NOTES:

1. POWER CIRCUIT AS SHOWN ON DRAWING, TYPICAL.
2. LIGHT TO BE ORIENTED PERPENDICULAR TO TRAIL AND SHINE ON TRAIL,

TYPICAL.
3. PROVIDE 2-#4 THWN + #8GND IN 2" PVC SCHEDULE 80 CONDUIT

BETWEEN PULL BOXES UNLESS SHOWN OTHERWISE, TYPICAL. WIRE
LIGHTS IN PARALLEL NOT SERIES TO REDUCE VOLTAGE DROP.

SCALE: 1"=40'

LIGHTING/ELECTRICAL PLAN N
O

R
T

H

FLAG NOTES:

PROVIDE 2-#10 THWN CU + #12 GND FROM UTILITY BOX TO NEMA 3R J-BOX MOUNTED ON BRIDGE,
REFERENCE DRAWING E9. PROVIDE 3/4" PVC SCHEDULE 80 TO FROM UTILITY BOX TO NEW J-BOX.

REFERENCE DRAWING E9 DETAILS FOR TYPE "SD" BRIDGE LIGHTING.

PROVIDE 2" GALVANIZED RIGID METAL CONDUIT ATTACHED TO BOTTOM OF BRIDGE FOR BRIDGE SPAN THAT IS
ABOVE GROUND, TRANSITION TO 2" PVC SCHEDULE 80 UNDERGROUND.
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Know what's below.
before you dig.Call

R

PO 3211 GRAND JCT., CO 81502

ENGINEERS; PH: 970-245-7292

ELECTRICAL DESIGN, CONSULTING

ACM CONSULTING

EMAIL: joelm@ACMengrs.com

GENERAL NOTES:

1. POWER CIRCUIT AS SHOWN ON DRAWING, TYPICAL.
2. LIGHT TO BE ORIENTED PERPENDICULAR TO TRAIL AND SHINE ON TRAIL,

TYPICAL.
3. PROVIDE 2-#4 THWN + #8GND IN 2" PVC SCHEDULE 80 CONDUIT

BETWEEN PULL BOXES UNLESS SHOWN OTHERWISE, TYPICAL. WIRE
LIGHTS IN PARALLEL NOT SERIES TO REDUCE VOLTAGE DROP.

SCALE: 1"=40'

LIGHTING/ELECTRICAL PLAN N
O

R
T

H
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ELECTRICAL DESIGN, CONSULTING

ACM CONSULTING

EMAIL: joelm@ACMengrs.com
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Know what's below.
before you dig.Call

R

PO 3211 GRAND JCT., CO 81502

ENGINEERS; PH: 970-245-7292

ELECTRICAL DESIGN, CONSULTING

ACM CONSULTING

EMAIL: joelm@ACMengrs.com

TYPICAL  TYPE SA LIGHT DETAIL
NOT TO SCALE

1. PULL BOXES, PULL BOX COVERS AND EXTENSIONS SHALL BE MADE OF
FIBERGLASS REINFORCED POLYMER CONCRETE. PULL BOXES SHALL BE VERIFIED
BY A 3RD PARTY NATIONALLY RECOGNIZED INDEPENDENT TESTING LABORATORY
AS MEETING ALL TEST PROVISIONS OF THE LATEST ANSI/SCTE 77 SPECIFICATION
FOR UNDERGROUND ENCLOSURE INTEGRITY, TIER 22 RATING. CERTIFICATION
DOCUMENTS SHALL BE SUBMITTED WITH MATERIALS SUBMITTALS. THE PULL BOX
SHALL HAVE A DETACHABLE COVER WITH A SKID RESISTANT SURFACE AND HAVE
THE WORDS ELECTRICAL CAST INTO THE SURFACE. PAINTING THE WORDS SHALL
NOT BE ACCEPTED. MARKINGS SHOWING THE TIER 22 RATING MUST BE LABELED
OR STENCILED ON THE INSIDE AND  OUTSIDE OF THE BOX AND ON THE UNDER
SIDE OF THE COVER. THE COVER SHALL BE ATTACHED TO THE PULL BOX BODY BY
MEANS OF A MINIMUM 3/8 - 7 UNIFIED NATIONAL COURSE (UNC) STAINLESS
STEEL PENTA HEAD BOLTS AND SHALL HAVE TWO LIFT SLOTS TO AID IN THE
REMOVAL OF THE LID.

2. PULL SLOTS SHALL BE RATED FOR A MINIMUM PULL OUT OF 3,000 POUNDS.
MAGNESIUM CHLORIDE TESTS SHOULD BE PERFORMED IN ACCORDANCE WITH
THE LATEST ANSI/SCTE 77 SPECIFICATION FOR UNDERGROUND ENCLOSURE
INTEGRITY, TIER 22 RATING.

3. PROVIDE AT LEAST 6 INCHES OF PEA GRAVEL MEASURED FROM BOTTOM OF PULL
BOX FOR  DRAINAGE. PEA GRAVEL IS INCLUDED IN PULL BOX PAY ITEM.

GENERAL NOTE:

1. REFERENCE CDOT S--613-1.

NOTES:

1. ALL WIRING TO LIGHTS WILL BE WIRED IN PARALLEL NOT IN SERIES WITH
#4 WIRE FEED TO REDUCE VOLTAGE DROP.

2. PROVIDE #10 TRACER WIRE IN ALL NEW CONDUIT.

2- #4 CU+#8 GND
1-#10 CU TRACER WIREJ-BOX

LIGHT FOUNDATION

LIGHT FEED
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Know what's below.
before you dig.Call

R

PO 3211 GRAND JCT., CO 81502

ENGINEERS; PH: 970-245-7292

ELECTRICAL DESIGN, CONSULTING

ACM CONSULTING

EMAIL: joelm@ACMengrs.com

GENERAL NOTES:

1. IN AS MUCH AS DESIGN REQUIRES THAT CERTAIN ASSUMPTIONS BE MADE REGARDING EXISTING CONDITIONS, AND
BECAUSE SOME OF THESE ASSUMPTIONS CANNOT BE VERIFIED.  FIELD COORDINATION DURING CONSTRUCTION SERVICES
IS IMPERATIVE. CONTRACTORS BIDDING THIS WORK MUST MAKE REASONABLE ALLOWANCES FOR UNFORESEEN
CONTINGENCIES.

2. THE SERVING ELECTRICAL ASSOCIATION SHALL ADVISE THE OWNER/ENGINEER PRIOR TO SERVICE MODIFICATION REQUIRING
COST TO THE OWNER.

3. REFERENCE CIVIL, LANDSCAPE AND IRRIGATION DRAWING PLANS FOR COORDINATION AND LOCATION OF ALL UNDER
GROUND SYSTEMS.

4. ALL WORK SHALL BE COORDINATED WITH OTHER TRADES AS REQUIRED: REFERENCE CIVIL LANDSCAPE AND IRRIGATION
DRAWINGS.

5. ALL WIRING IS SHOWN DIAGRAMMATICALLY ON DRAWINGS, FIELD VERIFY ALL CONDITIONS PRIOR TO ROUGH-IN.

6. ALL ELECTRICAL WORK SHALL COMPLY WITH THE LATEST EDITION OF NATIONAL ELECTRICAL CODE AND ALL APPLICABLE LOCAL
CODES.

7. ALL WIRE TO LIGHTING TO BE #4 UNLESS NOTED OTHERWISE.

8. CONDUCTOR COUNT IS SHOWN FOR REFERENCE ONLY. CONTRACTOR SHALL ENSURE THAT ANY AND ALL DEVICES AND
EQUIPMENT ARE CIRCUITED PROPERLY. CONTRACTOR SHALL ENSURE THAT NO EQUIPMENT OR DEVICES ARE COMBINED
OTHER THAN WHAT IS DEPICTED.
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Know what's below.
before you dig.Call

R

PO 3211 GRAND JCT., CO 81502

ENGINEERS; PH: 970-245-7292

ELECTRICAL DESIGN, CONSULTING

ACM CONSULTING

EMAIL: joelm@ACMengrs.com

FLAG NOTES:

CIRCUITS 1-16 ARE UNSWITCHED, CIRCUITS 17 TO 32 ARE SWITCHED AND CONTROLLED WITH THE
EXISTING PHOTOCELL, TYPICAL.

NEW PATH WAY LIGHTS AND BRIDGE LIGHTING WILL BE CONTROLLED WITH EXISTING CIRCUIT
PP1-17,19.
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* FILTER MATERIAL IS DNL Y USED 

go 0 o0 u0 uj 
o 0 o 0 o 0 o 

-

STRUCTURE BACKFILL CLASS 2 
(ON-SITE CLASS 2 MATERIALS 
MUST MEET CLASS I REQUIREMENTS) 

FILTER MATERIAL 

\ 
\__ ITEM 203 

-

IN AREA NEAR THE ABUTMENT AND 
NOT AT THE END OF THE WINGWALL 

EMBANKMENT MATERIAL 

SECTION H-H (BACKFILL) 
3 IN. LOW DENSITY EXPANDABLE POLYSTYRENE 
DR COLLAPSIBLE VOID 

2 MIN. 

• 11 ---- PLANNED BOTTOM OF MECHANICALLY STABILIZED 
BACKFILL AND LIMITS OF STRUCTURE 
EXCAVATION MATERIAL CALCULATION 

LIMITS OF ITEM 203 EMBANKMENT MATERIAL. BUILD 
EMBANKMENT ABOVE THE PLANNED BOTTOM OF THE 
MECHANICALLY STABILIZED BACKFILL AS SHOWN. 

~~~ AFTER PLACEMENT AND COMPACTIDN,EMBANKMENT 

DETAIL 2 
(WITHOUT APPROACH SLAB) 

SHALL BE REMOVED TD THE PLANNED BOTTOM OF 
THE MECHANICALLY STABILIZED BACKFILL. REMDV AL 
WILL BE PAID FDR AS STRUCTURE EXCAVATION. 

EXCAVATION AND BACKFILL 
FOR BRIDGES 

STANDARD PLAN NO. 
M-206-2 

Standard Sheet No. 2 of2 
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A 

SIGN 

LIMIT OF BERM 

1-PF--PF PF--PF--PF 
.... 
a. 

I 
l:l:: T I .... 15 FT. 
a. MIN. 

I 

I .... 
a. PF 

f--- 9 FT. MIN. ----l 

EXCAVATED ANO 
CONTAINMENT AREA 

RAMP 
~3:1 

TRUCK ACCESS 

PLAN VIEW 

TEMPORARY BERM 
2:1 (TYP.) 

1---FENCE (PLASTIC) 

.... a. 
4 FT. 

I MIN. 
.... a. 

I A 
.... 
a. 

.... 
a. 

PF~ 

5 FT. EXCAVATED 
AREA 

EXISTING 
GROUND 

MIN. 

~~N'.N. _ _l ___ _ 
IMPERMEABLE SYNTHETIC LINER 
AS NEEDED (SEE NOTE 4) 

MAXIMUM STORAGE IS 
2/3 OF VOLUME AREA 

SECTION A-A 
NOTES: 

I. A FENCE (PLASTIC) CONFORMING TO SECTION 607 SHALL BE 
INSTALLED AROUND THE CONCRETE WASHOUT AREA,EXCEPT 
AT THE OPENING. 

2. THE CONCRETE WASHOUT SIGN SHALL HAVE LETTERS 
AT LEAST 3 INCHES HIGH AND CONFORM TO 
SUBSECTION 630.02. 

3. ALL MATERIALS AND LABOR TO COMPLETE THE CONCRETE WASHOUT STRUCTURE 
SHALL BE INCLUDED IN THE COST OF WORK AND NOT PAID FOR SEPARATELY. 

4. THE BOTTOM OF EXCAVATION SHALL BE A MINIMUM OF FIVE FEET 
ABOVE GROUND WATER. IF NOT, THE BOTTOM OF EXCAVATION SHALL 
BE IN ACCORDANCE WITH 208.02 (j). 

5. THE PAY ITEM NUMBER FOR CONCRETE WASHOUT STRUCTURE (EACH) IS 208-00045. 

CONCRETE WASHOUT STRUCTURE 

Colorado Department of Transportation Sheet Revisions 
Date: Comments Q 2829 West Howard Place 

C R-X l 1----1--------------1 CDOT HQ, 3rd Floor 

I 
EXISTING 
GROUND 

I 
B 

AGGREGATE 
(SEE NOTE I) 

PLAN VIEW 

EXISTING 
PAVEMENT 

* SHALL EXTEND FULL WIDTH 
OF INGRESS AND EGRESS 
OPERATION . 

EXISTING I 70 FT. MIN. I 

"O~ "'-<;: '·-~ 
· .. ~".. . 

GEDTEXTILE 
EROSION CONTROL 
(CLASS 2) 

ELEVATION SECTION 

1 12 FT. MIN. I 

6 IN. 
MIN. 

GEOTEXTILE EROSION 
CONTROL (CLASS 2) 
(SEE NOTE 3) 

SECTION 8-8 

EXISTING 
PAVEMENT 
(DEPTH VARIES) 

EXISTING 
GROUND 

NOTES: 

I. AGGREGATE SHALL CONFORM TO SUBSECTION 208.02 (I). 

2. THE CONTRACTOR SHALL PROTECT CURB AND GUTTER THAT 
CROSSES THE ENTRANCE FROM DAMAGE, WHILE NOT BLOCKING FLOW 
OF WATER THRU STRUCTURE. PROTECTION OF THE 
CURB AND GUTTER SHALL BE INCLUDED IN THE COST OF WORK 
AND NOT PAID FOR SEPARATELY. 

3. GEOTEXTILE SHALL CONFORM TO SUBSECTION 712.08. 

4. ALL MATERIALS AND LABOR TO COMPLETE THE VEHICLE TRACKING PAD 
SHALL BE INCLUDED IN THE COST OF WORK AND NOT PAID FOR SEPARATELY. 

5. THE PAY ITEM NUMBER FOR VEHICLE TRACKING PAD (EACH) IS 208-00070. 

VEHICLE TRACKING PAD 

CR-X) l-----+--------------1 ~ Denver, CO 80204 ~ Phone: 303-757-9021 FAX: 303-757-9868 
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EROSION LOG ENOS SHALL BE TIGHTLY ABUTTING. 
' '" FOR JOINING LOGS IN OTHER SITUATIONS,SEE THE 

JOINING EROSION LOG APPLICATIONS. 

A 

USE TWO WOOD STAKES AT ALL 
EROSION LOG ENDS OR JOINTS (TYP.) 

USE A STAKE EVERY 241N 
n....-->- AND CONTINUE ALTERNATE 

ORIENTATION THROUGHOUT 
THE LENGTH OF THE EROSION LOG 

PLAN VIEW 

TRENCH LOG 
INTO GRADE 2 IN. APPRoxt;f/s 

TO EACH EL )' 900 

~ 
' 

SECTION A-A 

TYPICAL ST AKE INSTALLATION 

USE TWO WOOD STAKES 
AT ALL EROSION LOG 
ENDS OR JOINTS ~ 

USE A WOOD 
STAKE EVERY 
24 IN. 

B 

NOTE: THE TOPS OF ALL STAKES SHALL NOT 
EXTEND MORE THAN 2 INCHES ABOVE 
THE TOPS OF EROSION LOGS. 

USE A WOOD 
STAKE EVERY 

24 IN. 

EROSION LOGS PAY ITEMS 
NUMBER DESCRIPTION 

208-00012 TYPE 1 (9 IN.) 
208-00002 TYPE 1 (12 IN.) 
208-00013 TYPE 1 (20 IN .) 
208-00007 TYPE 2 (8 IN.) 
208-00008 TYPE 2 (12 IN.) 
208-00009 TYPE 2 (18 IN.) 
208-00022 TYPE 3 (9 IN.) 
208-00023 TYPE 3 (12 IN.) 
208-00024 TYPE 3 (20 IN.) 

t> .. t>. ~~> . . -' 
, LL 

t:,. . t:,. . t:,. . . 
t> . 

t:, . 

PLAN VIEW 

TRENCH LOGS 
INTO GRADE 2 IN. 

(TYP.) 

SECTION 8-8 

NOTE: LOCATE EROSION LOGS AT THE OUTSIDE 
EDGE OF THE CONCRETE APRON. 

FLOW...._ 

B 

C 

EROSION LOGS SHALL 
BE TIGHTLY ABUTTED 
WITH NO GAPS (TYP.) 

L 

PLAN VIEW 

TRENCH LOGS 
INTO GRADE 2 IN. 

(TYP.) 

SECTION C-C 
(NOT ALL LOGS SHOWN) 

NOTE 
I. ST AKES SHALL BE INCLUDED IN 

THE COST OF THE EROSION LOGS. 

C 

J 

NOTE: TOP OF STAKE SHALL NOT EXTEND PAST 
TOP OF EROSION LOG MORE THAN 2 IN . 

EROSION LOG CULVERT INLET PROTECTION 

,..... FLOW 

TIGHTLY ABUT END 
TO FORM CONTINUOUS 
SECTION 

EROSION LOG FILTER AT DROP INLET 

12 IN. MIN. J-HOOK JOINING DETAIL 
OVERLAP 

OVERLAP JOINING DETAIL 
JOINING EROSION LOG APPLICATIONS 
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EROSION LOG APPLICATIONS 
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NOTES: 

ISOMETRIC VIEW 

STAKES 
APPROXIMATELY 90° 

TD EACH OTHER 

~ 
'" / 

5 FT. TD 10 FT.---< 

SECTION A-A 

I. EROSION LOGS USED AT TOE OF SLOPE SHALL BE PLACED 5 TD 10 FEET 
BEYOND TOE OF SLOPE TD PROVIDE STORAGE CAPACITY. 

2. EROSION LOGS SHALL BE PLACED ON THE CONTOUR WITH ENDS FLARED 
UP SLOPE. 

3. SEE SHEET 2 OF 11 FDR JOINING LOGS DETAIL. 

EROSION LOGS PAY ITEMS 
NUMBER DESCRIPTION 

208--00012 TYPE 1 (9 IN.) 
208--00002 TYPE 1 (12 IN.) 
208--00013 TYPE 1 (20 IN.) 
208--00007 TYPE 2 (8 IN.) 
208--00008 TYPE 2 (12 IN.) 
208--00009 TYPE 2 (18 IN.) 
208--00022 TYPE 3 (9 IN.) 
208--00023 TYPE 3 (12 IN.) 
208--00024 TYPE 3 (20 IN.) 

EROSION LOG TOE OF SLOPE PROTECTION 

))"0, "({) ~%%~~11'. 

NOTES 
I. SILT FENCE SHALL HAVE A MAXIMUM DRAINAGE AREA OF ONE -QUARTER ACRE 

PER 100 FEET OF SILT FENCE LENGTH; MAXIMUM SLOPE LENGTH BEHIND BARRIER 
IS 100 FEET. 

2. SILT FENCE USED AT TOE OF SLOPE SHALL BE PLACED 5 TD 10 FEET BEYOND 
TOE OF SLOPE TD PROVIDE STORAGE CAPACITY. 

3. SILT FENCE SHALL BE PLACED PARALLEL TO THE CONTOUR WITH ENDS FLARED UP SLOPE. 

4. THE MAXIMUM LENGTH OF EROSION LOGS OR SILT FENCES WITHOUT A FLARED END 
TURNING UPSLOPE IS 150 FEET. 

SILT FENCE 

ISOMETRIC VIEW 

SILT FENCE POST 

~~«~"'-
/~~~"0 SILT FENCE - GEDTEXTILE BURIED 
,~~~ 12 IN. INTO (6 IN. SIDEWALL x 6 IN. BOTTOM) --n 

2~~~~- I 
'»~~~ TRENCH AND FIRMLY ATTACHED TD POST 

~<«<«<'0 7~~~ 6 IN. x 6 IN. 
'~~~'0 ~ TRENCH 

'.(~~~);: 
~<~~~..,_A.,...~...,..£.,...~...,..£.,...~...,..£.,...~..,..£.,...~..,..£.,...~..,..£.,...~...,..£.,...~...,..£.,...>.:: .... ~,.,... 

,/'/.' ,<00·0:0:0.000'<:-< 

>---- 5 FT. TD 10 FT. -----n 

SECTION 8-8 

~~'« 
:(«~<18 IN. 

MIN. 

SILT FENCE TOE OF SLOPE PROTECTION 

46 IN. 
MIN. 

TOE OF SLOPE PROTECTION APPLICATIONS NOTE: THE PAY ITEM NUMBER FDR SILT FENCE (LF) IS 208-00020. 
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2 FT. MIN. 

AGGREGATE BAG SHALL BE 
PLACED TIGHTLY AGAINST 
CURB FACE AND SHALL 
BE PLACED 5 FT. MIN. UPSTREAM 
FROM THE INLET OPENING (TYP .) 

CURB 

THE TOPS OF AGGREGATE BAGS SHALL 
ALWAYS BE llN BELOW THE HEIGHT OF 
THE ADJACENT CURB 

2 FT. MIN. 

AGGREGATE BAGS SHALL 
BE TIGHTLY ABUTTED 
WITH ND GAPS (TYP.) 

'~~l"C:7-:7'~i"PC7-i~::i'!"l::Z~ 
FLOW...._ 5 FT.MIN.J 

CURB INLET LACE OF CURB ,..... FLOW 

~~ 
AGGREGATE BAG 
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- GUTTER - 5 FT. MIN. 4 

EDGE OF ROADWAY AGGREGATE BAG 

EDGE OF TRAVELED WAY 

PLAN VIEW 

* NOTE: USE AGGREGATE BAGS DNL Y WHEN THERE IS A MINIMUM CLEARANCE OF 3 FEET 
FROM THE EDGE OF THE TRAVELED WAY (INCLUDING CONDITIONS DURING DETOURS) 
TD THE FACE OF CURB. 

LENGTH (L) 
NUMBER OF 

AGGREGATE BAGS OF INLET UPSTREAM OF FT. 
INLET 

0 - 5 1 

6 - 10 2 

L > 10 3 

AGGREGATE BAGS AT STORM DRAIN INLET (TYPE I) 

3 FT.* 

AGGREGATE BAG APPLICATIONS 

A 

L 
A 

-~aw~ m __ F_L_ow_---lli~!:1-----' 

~ 

PLAN VIEW 

INLET 
NOTE: LOCATE AGGREGATE BAGS 

AT THE OUTSIDE EDGE 
OF THE CONCRETE APRON. 

SECTION A-A 

AGGREGATE BAGS AT DROP INLET 

NOTE: THE PAY ITEM NUMBER FOR AGGREGATE BAG (LF) IS 208-00035 
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A 

A 

STORM DRAIN 
INLET PROTECTION 

PLAN VIEW 

STORM DRAIN 
INLET PROTECTION 

SECTION A-A 

STORM DRAIN INLET PROTECTION (TYPE I) 

NOTES: 
1. INLET PROTECTION DEVICE SHALL EXTEND 12 INCHES PAST EACH END 

OF THE INLET. 

2. THE PAY ITEM NUMBERS FOR STORM DRAIN INLET PROTECTION (TYPE I) 
ARE 208-00051 (LF), 208-00053 84 INCHES (EACH), 208-00057 144 INCHES (EACH), 
AND 208-00058 204 INCHES (EACH). 

3. FOR STORM DRAIN INLET TYPES I AND II, IF THERE IS A MINIMUM CLEARANCE OF 3 FEET 
FROM THE EDGE OF THE TRAVELED WAY TD THE FACE OF CURB, USE THE AGGREGATE 
BAGS AT STORM DRAIN INLET (TYPE I) DETAIL ON SHEET 4 INSTEAD. 

Com uter File Information Sheet Revisions 
Creation Date: 07 / 31/19 Date: Comments 

INLET GRATE 

B 

~~ ~~~ 
B ~ 

PLAN VIEW 

SECTION 8-8 
OPTION A 

INLET 
PROTECTION 
DEVICE 

INLET PROTECTION DEVICE 
WITH SEDIMENT AND DEBRIS 
CONTAINMENT AREA 

STORM DRAIN INLET PROTECTION (TYPE II) 

CURB FILTER 

ISOMETRIC VIEW 
OPTION B 

STORM DRAIN INLET PROTECTION (TYPE II) 

NOTE: THE PAY ITEM NUMBERS FOR STORM DRAIN INLET PROTECTION (TYPE II) 
ARE 208-00054 (EACH). 
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VANE INLET GRATE 
36 IN. X 31 IN. 
DR 72 IN. X 31 IN. 

t> . 

ROADWAY 
CROSS SLOPE .... 

PROJECTED 
FLDWLINE 

[> . 

INLET PROTECTION DEVICE 
WITH SEDIMENT AND DEBRIS 

CONTAINMENT AREA 

[> . 

OPTION A 

t> . 

[> 

A · 

OVERFLOW 
OPENING 

STORM DRAIN INLET PROTECTION (TYPE III) 

ROADWAY 
CROSS SLOPE .... 

• [> . [> • 

2 FT. APRON 

VANE INLET GRATE 
36 IN. X 31 IN. 
DR 72 IN . X 31 IN. 

. . 

LIFTING 
STRAPS 

[> . 

A 

[>. 

A· 

TRANSITION -+-----1 INLET PROTECTION DEVICE 
~---,..'-+-- WITHOUT STORAGE CAPACITY 

36 IN. 
OR 72 IN. 

. "' . "' 

OPTION B 
STORM DRAIN INLET PROTECTION (TYPE III) 

NOTE: THE PAY ITEM NUMBER FOR STORM DRAIN INLET PROTECTION (TYPE III) (EACH) IS 208-00056. 

STORM DRAIN INLET PROTECTION TYPES 

TEMPORARY 
EROSION CONTROL 
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A 

A 

EROSION LOGS 
ROADWAY ELEVATION 

SHALL BE HIGHER THAN 
OVERFLOW 

ANCHOR TRENCH 
6 IN. X6 IN. (SEE 
M-216-1 FOR DETAILS) 

SILT BERM 

OVERFLOW 
RELEASE 

TRENCH LOGS 
2 FT. MIN. (TYP.) 

SOIL RETENTION 
BLANKET 

PLAN VIEW 

NOTE: POINTS "A" SHALL BE A MINIMUM 4 IN. HIGHER THAN POINT 11811 • 

NOTE: THE TOPS OF ALL STAKES 
SHALL NOT EXTEND MORE 
THAN 2 INCHES ABOVE 
THE TOPS OF EROSION LOGS. 

NOTES: 

ELEVATION 

STAKES 
APPROXIMATELY 90° 

TO EACH OTHER 

-~ 

" / 

SECTION A-A 

TRENCH LOGS 
INTO GRADE 2 IN. 

1. EROSION LOGS SHALL BE EMBEDDED 2 INCHES INTO THE SOIL. 

2. EROSION LOGS SHALL BE TIGHTLY ABUTTED WITH NO GAPS. 

3. V-SHAPED TEMPORARY DITCHES SHALL NOT BE USED. DITCHES 
SHAL BE GRADED IN A PARABOLIC OR TRAPEZOIDAL SHAPE. 

EROSION LOG INSTALLATION 

PLAN VIEW 

SECURE BLANKET 
WITH STAPLES 
(SEE M-216-1 
FOR DETAILS) 

ANCHOR TRENCH 6 IN. X 6 IN. 
(SEE M-216-1 FOR DETAILS) 

SECURE SILT BERM WTTH 
SPIKES 10 - 12 IN. DEEP (TYP .) 

SILT BERM (1) SECTION VIEW 

DRAINAGE DITCH APPLICATIONS 

>--------4 FT.-------< 

,..... DOWNSTREAM I UPSTREAM ...._ 

! 1 IN. X 1 IN. X 18 IN NOMINAL PINE OR 
HARDWOOD ST AKES 

SOIL 
RETENTION 
BLANKET 

I I 
I I 

BACKFILL LEADING 
EDGE FLAP WITH 
2 IN. OF TOPSOIL 

6 IN. X 6 IN. 
ANCHOR TRENCH 

SECURE BLANET WITH 
STAPLES 1 FOOT O.C. 
ALONG EDGE 

6 IN. NAILS 60D 
BRIGHT COMMON 

SECURE BLANKET WITH 
STAPLES 1.5 FT. 0.C. 
(TRIANGULAR SPACING) 

NOTES 

12 IN. 

NOTES: 
1. MINIMUM 4 NAILS PER SEGMENT (UPSTREAM). 

2. MINIMUM 2 NAILS PER SEGMENT (DOWNSTREAM). 
3. MINIMUM 2 WOOD STAKES PER SEGMENT. 

SILT BERM (2) SECTION VIEW 

POINT "A" SHALL BE HIGHER THAN POINT 11811 TO ENSURE THAT 
WATER FLOWS OVER THE BERM AND NOT AROUND THE ENDS. 

FRONT VIEW 

1. ANCHOR SOIL RETENTION BLANKET INTO TRENCH WITH 8 INCHES MIN. 
STAPLES PLACED AT 1 FOOT INTERVALS ALONG EDGE. 

2. FILL AND COMPACT TRENCH. 

3. SECTIONS OF THE SILT BERM SHALL BE OVERLAPPED WITH NO GAPS. 

4. FOR SLOPE AND CHANNEL SPACING SEE THE "SECTION VIEW ALONG DITCH FLOWLINE" 
DETAIL ON SHEET 11 OF 11. 

5. SOIL RETENTION BLANKET SHALL ALWAYS BE REQUIRED. 
6. THE PAY ITEM NUMBER FOR SILT BERM (LF) IS 208-00004. 

SILT BERM INSTALLATION 
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4 FT. - 6 IN. MIN. 

COMPACTED SOIL 

NOTES: 
I. BERMS SHALL HAVE A HEIGHT OF 18 INCHES, SIDE SLOPES OF 

2:1 OR FLATTER AND A MINIMUM BASE WIDTH OF 4 FT. -6 IN. 

2. BERMS SHALL BE USED TO INTERCEPT AND DIVERT DRAINAGE TO 
A DESIGNATED OUTLET. 

3. BERMS SHALL NOT BE USED WHERE DRAINAGE AREA EXCEEDS 10 ACRES. 

4. BERMS SHALL BE CONSTRUCTED OUT OF ACCEPTABLE MATERIAL THAT CAN BE COMPACTED 
AND RECEIVE AT A MINIMUM HEAVY EQUIPMENT WHEEL ROLLED COMPACTION. 

5. TEMPORARY BERMS SHALL BE CONSTRUCTED OUT OF EMBANKMENT (SUBSOIL) AND 
IN NO CIRCUMST ANGE CONSTRUCTED OUT OF SALVAGED TOPSOIL. 

6. THE PAY ITEM NUMBER FOR TEMPORARY BERM (LF) IS 208-00300. 

I TEMPORARY BERM 
< 

=l'-1----- 10 FT. -0 IN. MIN. ------' 

< 

r 
< 

f 
FOR BERMS TALLER THAN 2 FT., 
INSTALL TOE OF SLOPE CONTOL MEASURES. 
SEE SHEET 3 OF 11 FOR DETAILS. 

NOTES: 
I. TEMPORARY DIVERSION DITCHES SHALL BE CONSTRUCTED ACROSS THE SLOPE 

TO INTERCEPT RUNOFF AND DIRECT IT TO A STABLE OUTLET OR SEDIMENT TRAP. 

2. USE THE TEMPORARY DIVERSION DITCH IMMEDIATELY ABOVE A NEW CUT, FILL SLOPE, 
OR AROUND THE PERIMETER OF A DISTURBED AREA 

3. THE GRADIENT ALONG THE FLOW PATH SHALL HAVE A POSITIVE GRADE TO ASSURE DRAINAGE, 
BUT SHALL NOT BE SO STEEP AS TO RESULT IN EROSION DUE TO HIGH VELOCITY. 

4. THE DIVERSION FLOWLINE SHALL ALWAYS BE LOCATED A MINIMUM 10 FEET 
FROM THE OUTSIDE LIMITS OF DISTURBED AREA BOUNDARY. 

6. DIVERSION BERMS SHALL BE CONSTRUCTED OUT OF EMBANKMENT (SUBSOIL) AND IN NO CIRCUMST ANGE 
CONSTRUCTED OUT OF SALVAGED TOPSOIL. 

5. THE PAY ITEM NUMBER FOR TEMPORARY DIVERSION (LF) IS 208-00301. 

TEMPORARY DIVERSION 
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* RIPRAP OUTLET PROTECTION (SEE M-601-12 

NOTES: 

2 IN. X 2 IN. (NOMINAL) X 30 IN. 
PINE OR HARDWOOD ST AKES 
(SEE NOTE 2) 

12 IN. MIN. DIAMETER PIPE 

I. ANCHOR SIZE VARIES ACCORDING TO PIPE SIZE 

TEMPORARY 
BERM 

2. TO SECURE THE PIPE, DRIVE ST AKES INTO GROUND, THEN TIE A 12 GUAGE WIRE 
BETWEEN THEM ABOVE AND ACROSS THE PIPE'S WIDTH. 

3. THE OUTLET SHALL BE ALIGNED WITH THE FLOW DIRECTION OF THE EXISTING GRADE. 
PERPENDICULAR DISCHARGE TO A CHANNEL SHALL NOT BE ACCEPTABLE. 

4. THE GRADE AROUND THE INLET TO THE PIPE SHALL BE COMPACTED. 

5. THE PAY ITEM NUMBER FOR TEMPORARY SLOPE DRAINS (LF) IS 208-00060. 

GRADING APPLICATIONS 

Colorado Department of Transportation 

Q 2829 West Howard Place 
COOT HQ, 3rd Floor 

~ Denver, CO 80204 
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TEMPORARY SLOPE DRAINS 
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GEOTEXTILE 
STAPLED TO 
POSTS (TYP.) 

GEOTEXTILE 
ANCHORED~"'",,..,""" 
IN TRENCH 

POST (TYP.) 

V 

SECTION A-A 

SILT FENCE 
NOTES: 

I. GEOTEXTILE SHALL BE ATTACHED TO WOOD POSTS WITH THREE OR 
MORE STAPLES PER POST. STAPLES SHALL BE HEAVY DUTY WIRE 
AND AT LEAST 1 INCH LONG. 

2. WOOD POST SHALL BE 1 IN. X 1 IN. NOMINAL. 

3. THE PAY ITEM NUMBER FOR SILT FENCE (LF) IS 208-00020. 

GEOTEXTILE -
12 IN. BURIED IN TRENCH 
AND FIRMLY A TT ACHED 
TO POST 

4. THE SILT FENCE SHALL BE PLACED ON THE CONTOUR (AT THE SAME ELEVATION ±6 IN.). 
THE ENDS SHALL BE FLARED UP SLOPE (MINIMUM ELEVATION GAIN OF 18 IN.). 

GEOTEXTILE FABRIC 
POST "A" 

GEDTEXTILE 
FABRIC "A" 

END SECTION DETAIL (PLAN VIEW) JOINING SECTION DETAIL (PLAN VIEW) 
NOTE: 

I. THE END OF THE SILT FENCE FABRIC SHALL BE WRAPPED 
APPROX. 6 INCHES AROUND A WOODEN POST ONE FULL TURN, 
THEN SECURED ALONG THE POST WITH 6 HEAVY DUTY 
WIRE STAPLES AT LEAST 1 INCH LONG. 

Com uter File Information 
Creation Date: 07 /31/19 

Designer Initials: JBK CR-X l 
Date: 

NOTES: 

I. THE ENDS OF THE SILT FENCE FABRIC SHALL BE JOINED TOGETHER 
BY WRAPPING APPROX. 6 INCHES OF EACH END AROUND A WOODEN 
POST ONE FULL TURN, THEN SECURED ALONG THE POST WITH 
6 HEAVY DUTY WIRE STAPLES AT LEAST I INCH LONG. 

2. POSTS SHALL BE TIGHTLY ABUTTED WITH ND 
GAPS TD PREVENT POTENTIAL FLOW-THROUGH 
OF SEDIMENT AT JOINT. 

SILT FENCE APPLICATIONS 

Comments 
Colorado Department of Transportation 

Q 2829 West Howard Place 
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6S 
8 FT.- 0 IN. MAXIMUM 

ATTACH SILT FENCE FABRIC 
1-.._ ~ TO PANEL WITH WIRE TIES_ c-

DR 11 IN.UV STABLE NYLON 
CABLE TIES 12 IN. 0.C. (TYP. 

)C 

, 

"' 

r+-
t::=::i----- T-PDST S 

,__ 
AFETY CAP 

L T-PDST --- 66 IN. STEE 

--14-GUAGE 
MAXIMUM 

WELDED WIRE FENCING. 
MESH SPACING 6 IN. 

__ oo NOT IN 
FOR THE F 

ST ALL WIRE TIES 
IRST 8 IN. ABOVE GRADE. 

GRADE 
i,e '/ « « «v «v «v «v «v «/ «/ «'/ «/ «'/ « «''«v «Y «Y « v?:°'0"»~'>Y' ~»>»>»>»>»>»>»>»>»>»>»>»>»>»>»>»>»>» I>~'' . 
~~'«'~~$00'«'«'«'«'«(~%~~~~ 

NOTES: 

ELEV A TION VIEW 

T-PDST SAFETY CAP 

ATTACH WIRE PANEL TO POST WITH 
WIRE TIES (MINIMUM 3 PER POST) 
66 IN. STEEL T-POST 

14-GUAGE WELDED WIRE FENCING. MAXIMUM MESH SPACING 6 IN. 

GEOTEXTILE - ATTACHED TO WIRE FABRIC WITH 
WIRE TIES DR 11 IN. UV-ST ABLE NYLON CABLE TIES (TYP.) 

4 FLOW 

6 IN. X 6 IN. TRENCH 

SIDE VIEW 

~ 

I. THE ENDS OF THE SILT FENCE FABRIC SHALL BE JOINED TOGETHER BY WRAPPING 
APPRDX. 6 INCHES OF EACH END AROUND A STEEL T-PDST, THEN SECURED ALONG 
THE POST WITH WIRE TIES (MINIMUM 3 PER POST). 

2. POSTS SHALL BE TIGHTLY ABUTTED WITH ND GAPS TO PREVENT POTENTIAL FLOW-THROUGH 
OF SEDIMENT AT JOINT. 

3. SILT FENCES SHALL NOT BE USED FOR CHECK DAMS. 

4. THE PAY ITEM NUMBER FOR SILT FENCE (REINFORCED) (LF) IS 208-00021. 

SILT FENCE (REINFORCED) 

TEMPORARY 
EROSION CONTROL 

Issued by the Project Development Branch: July 31, 2019 

STANDARD PLAN NO. 
M-208-1 

Standard Sheet No. 8 of 11 
Project Sheet Number: 



INLET FLOW ...,_ 
{Q) 

GEOTEXTILE EROSION CONTROL 
(CLASS 1) 

THE LENGTH TO WIDTH RATIO IS 2:1 

PLAN VIEW 

WEIR LENGTH (X) 

SECTION 8-8 

VARIES 

SECTION A-A 

18 IN. (MIN.) 

~~=,-,__L 

SEDIMENT TRAP 

Com uter File Information Sheet Revisions Colorado Department of Transportation 
Creation Date: 07 /31/19 Date: Comments Ii Q 2829 West Howard Place 
Designer Initials: JBK ( R-X l CDOT HQ, 3rd Floor ---------------1 Last Modification Date: 07 /31/19 CR-X) ~ Denver, CO 80204 
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Detailer Initials: LT A C R-X l 
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NOTES 

1. THE MAXIMUM DRAINAGE AREA IS 5 ACRES. 

2. THE MAXIMUM STRUCTURE LIFE IS 2 YEARS. 

3. THE STORAGE AREA IS 1800 CUBIC FEET PER ACRE. 

4. THE MAXIMUM EMBANKMENT HEIGHT SHALL BE 5 FT. 
MEASURED ON THE DOWNSTREAM SIDE. 

5. THE LENGTH/WIDTH RATIO MAY BE ADJUSTED TO MEET 
SITE CONDITIONS WHEN APPROVED BY THE ENGINEER. 

6. WIDTH (W) OF SEDIMENT TRAP IS APPROXIMATELY 
EQUAL TO THE WEIR LENGTH (X). 

7. SEDIMENT TRAP DESIGN SHALL BE APPROVED BY 
THE ENGINEER. 

8. THE DOWN GRADE FROM WEIR SHALL BE ST ABLE AND NON-ERODIABLE. 

9. THE PAY ITEM NUMBER FOR SEDIMENT TRAP (LF) IS 208-00033. 

18 IN. (MIN.) 
4 FT MIN OVERFLOW 

I __ · __ ·l---~1--------~ 

DRAINAGE AREA WEIR LENGTH 
(ACRES) (FEET) 

1 4 
2 6 
3 8 
4 10 
5 12 

WEIR LENGTH TABLE 

TEMPORARY 
EROSION CONTROL 

Issued by the Project Development Branch: July 31, 2019 

NON-ERODIBLE CONDITIONS 
TO ACCOMMODATE OVERFLOW 
DISCHARGES. THE LENGTH IS 
DEPENDENT ON SITE CONDITIONS. 

STANDARD PLAN NO. 
M-208-1 

Standard Sheet No. 9 of 11 
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STEP I. EXCAVATE THE TRENCH. 

EROSION BALES 1 END EROSION BALES TO BE 
TOE OF FILL~ j KEYED INTO FILL SLOPE 

ao aa 0001 0 

~ 1 - -- -~ PIPE END SECTION 

WOOD STAKE (TYP.) 
~---,..--,--..,............,< 

OD 00 00 QI 

F~ 

WOOD STAKE 
(TYP.) 

WEDGE LOOSE CERTIFIED 
WEED FREE STRAW 
BETWEEN EROSION BALES 

WOOD ST AKE (TYP .) 

FILTERED FLOW -

SECTION A-A 

NOTES 
I. ST AKES SHALL BE WOOD AND SHALL BE 2 IN. X 2 IN. X 30 IN. NOMINAL. 

2. EROSION BALES SHALL BE 18 IN. X 18 IN. X 36 IN. 

3. EROSION BALES SHALL BE ENTRENCHED 4 IN.MINIMUM INTO THE 
SOIL, THIGHTL Y ABUTTED WITH NO GAPS, STAKED, AND BACKFILLED 
AROUND THE ENTIRE OUTSIDE PERIMETER. 

4. EROSION BALES CANNOT BE USED FOR CHECK DAMS. 

5. EROSION BALE FILTER SHALL BE LOWER THAN BERM ELEVATION OR USED 
IN A SUMP CONDITION. 

6. THE PAY ITEM NUMBER FOR EROSION BALES (WEED FREE) (EA) IS 208-00011. 

D D 

D 

D 

t -B 

D 

D D 

D 

DROP INLET 
WITH GRATE 

D I o D I D D 

D 

D -
D 

,, D D I D D 

~ WOOD STAKES 

PLAN VIEW 

TRENCH LOGS 
INTO GRADE 2 IN. 

(TYP.) 

B 

t 

FLOW 
~ 

EROSION BALE TRENCHING AND STAKING SECTION 8-8 PLAN VIEW 

EROSION BALE CULVERT INLET PROTECTION 

EROSION BALE APPLICATIONS 
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NOTE: LOCATE EROSION BALES AT THE OUTSIDE 
EDGE OF THE CONCRETE APRON. 

EROSION LOG FILTER AT DROP INLET 

TEMPORARY 
EROSION CONTROL 

Issued by the Project Development Branch: July 31, 2019 
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GEOTEXTILE EROSION CONTROL (CLASS 2) 
TO EXTEND UP ~ OF RIPRAP HEIGHT WITH 
6 IN. MIN. COVER OVER GEOTEXTILE (TYP). 

'i:_ OR DITCH E 

GEOTEXTILE 
EROSION CONTROL~~~ 
(CLASS 2) 

SECTION VIEW ALONG DITCH FLOWLINE 

GEOTEXTILE EROSION CONTROL (CLASS 2) 
TO EXTEND UP ~ OF RIPRAP HEIGHT WITH 
6 IN . MIN . COVER OVER GEOTEXTILE (TYP). 

'i:_ DITCH 
SUBEXCAVATE 
BELOW FLOWLINE 

24 IN. CREST HEIGHT 

I 
6 IN. MIN. 

------sn:1------------il I 
SECTION A-A 

NOTES: 

Com uter File Information 
Creation Date: 07 /31/19 

Designer Initials: JBK 

Last Modification Date: 07 /31/19 

Detailer Initials: LT A 

1. RIPRAP SIZE D50 = 6IN OR AS SHOWN ON THE PLANS. 

2. THE GEOTEXTILE EROSION CONTROL SHALL BE CLASS 2 
AND CONFORM TO THE REQUIREMENTS OF SUBSECTION 712.08. 

3. THE ENDS OF RIPRAP CHECK DAM SHALL BE A MINIMUM 
OF 6 IN.HIGHER THAN CENTER OF CHECK DAM. 

4. FOR USE AS TEMPORARY CHECK DAMS ONLY AND 
NOT FOR PERMANENT INSTALLATIONS. 

5. THE PAY ITEM NUMBER FOR ROCK CHECK DAM (EA) IS 208-00041. 

Sheet Revisions 
Date: Comments 

NOTE: ALL MATERIALS AND LABOR TO COMPLETE THE ROCK CHECK DAM 
SHALL BE INCLUDED IN THE COST OF WORK. 

ROCK CHECK DAM 

Colorado Department of Transportation 
~ 2829 West Howard Place ~:=~ ~ ---------------- ~ g~~:er~~'o3rd86i~°I t-------,1--------------1 ~ Phone: 303-757-9021 FAX: 303-757-9868 
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CAD Ver.: MicroStation VB Scale: Not to Scale Units: English cR-x> 1-----+-----------1 Project Development Branch JBK 

LARGER ROCKS WITH LARGER VOID 
SPACES SHOULD BE USED ON TOP 

r----- A * POINT A 
POINT B 

A 

TYPICAL SECTION VIEW 

TEMPORARY 
EROSION CONTROL 

Issued by the Project Development Branch: July 31, 2019 

POINT C 

6 IN. MIN. 
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CIRCULAR (CIR) VERTICAL ELLIPTICAL (VE) HORIZONTAL ELLIPTICAL (HE) GENERAL NOTES 
REINFORCED CONCRETE PIPE t TOP OF PAVEMENT 

~~·r··.;· ···. ;.~ 
H 

BUILD EMBANKMENT 
TO HERE AND EXCAVATE 
TO DEPTH REQUIRED 

LIMITS OF 
STRUCTURE 
EXCAVATION 

PIPE 0.D. OR SPAN PLUS 36" IN SOIL. 

NOTE: Be IS THE OUTSIDE DIMENSIDN FOR DIAMETER, SPAN OR RISE. 

PIPE INSTALLATION 
(WITH 0.7 PROJECTION RATIO) 

~ WALL o.3 Be WALL PIPE SIZE= Ba SPAN RISE 
THICKNESS THICKNESS (INSIDE DIA) (OUTSIDE DIA) 

IN. FT. IN. 

12 2 0.40 
15 2-1/4 0.49 
18 2-1/2 0.58 

21 2-r4 0.66 
24 3 0.75 
27 3-1/4 0.84 

30 3-1/2 0.92 
33 3-1'4 1.01 
36 4 1.10 29 45 4-1/2 

42 4-1/2 1.28 34 53 5 
48 5 1.45 38 60 5-1/2 

54 5-1/2 1.62 43 68 6 
60 6 1.80 48 76 6-1/2 
66 6-1/2 1.97 53 83 7 

72 7 2.15 58 91 7-1/2 
78 7-1/2 2.32 63 98 8 
84 8 2.50 68 106 8-1/2 

90 8-1/2 2.68 72 113 9 
96 9 2.85 77 121 9-1/2 

102 9-1/2 3.02 82 128 9-% 
108 10 3.20 87 136 10 

6 ALSO EQUIVALENT ROUND DIMENSION FOR ELLIPTICAL PIPE. 

0.3 
OUTSIDE SPAN RISE 

RISE 
FT. IN. 

23 14 

30 19 
34 22 

38 24 

1.35 45 29 

1.58 53 34 
1.78 60 38 

2.00 68 43 
2.23 76 48 
2.43 83 53 

2.65 91 58 
2.85 98 63 
3.08 106 68 

3.28 113 72 
3.50 121 77 

3.69 128 82 
3.90 136 87 

DIMENSIONS FOR REINFORCED CONCRETE PIPE 
(FOR INFORMATION ONLY) 

-l'~(IT~YI~PU.)~ =-+=4;-- ~-t--f'--=::-:::-_ -_=a=_ L~-l-=-L_2_=0-_R ==-~hJ-, I -· 1 

IA · ~ ~ )~ EXISTING GROUND 

----~ -~W.&ai._ - - - - j _ 
END SECTION 

CONCRETE PIPE WITH END SECTIONS 
NOTE: USE THE H THAT IS GREATER FOR MAXIMUM ALLOWABLE FILL HEIGHT. 

H = HEIGHT OF FILL OVER TOP OF PIPE, INCLUDING PAVEMENT THICKNESS. 

L 1 = LENGTH OF PIPE TO BE MEASURED WHEN PLACED IN ACCORDANCE WITH SECTION 624. 

L 2 = LENGTH OF PIPE TO BE MEASURED WHEN PLACED IN ACCORDANCE WITH SECTION 603. 

---------- L1 OR L2--------­

CONCRETE PIPE WITHOUT END SECTIONS 
NOTE: USE THE H THAT IS GREATER FOR MAXIMUM ALLOWABLE FILL HEIGHT. 

Com uter File Information Sheet Revisions 
Creation Date: 07 /31/19 Date: Comments 

CONSTRUCTION 
MINIMUM COVER FOR RIGID PIPE 
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WALL 
0.3 

OUTSIDE 
THICKNESS 

RISE 
FT. 

2-% 0.49 

3-1/4 0.66 
3-1/2 0.73 

3-% 0.79 

4-1/2 0.95 

5 1.10 
5-1/2 1.23 

6 1.38 
6-1/2 1.53 

7 1.68 

7-1/2 1.83 
8 1.98 

8-1/2 2.13 

9 2.25 
9-1/2 2.40 

9-% 2.54 
10 2.68 

TYPE OF PIPE 

CIRCULAR ( CIR) 

VERTICAL ELLIPTICAL (VE) 

HORIZONTAL ELLIPTICAL (HE) 

I. FILL HEIGHTS GREATER THAN MAXIMUM ALLOWED IN THE HEIGHTS OF FILL TABLE 
ON THIS SHEET REQUIRE SPECIAL DESIGN OF STRUCTURE. 

2. PIPE DESIGN IS BASED ON SAFETY FACTOR OF 1.33 ON ULTIMATE STRENGTH. 

3. THE HEIGHTS OF FILL OVER TOP OF PIPE ARE BASED ON UNIT WEIGHT OF SOIL AT 
135 LBS. PER CUBIC FT. 

4. PIPE CLASS IS DETERMINED FROM 0.01 IN. CRACK D-LOAD. 

5. BEDDING IS CLASS B (MODIFIED) (FROM CONCRETE PIPE DESIGN MANUAL-AMERICAN 
CONCRETE PIPE ASSOCIATION) WITH SETTLEMENT RATIO R = 0.0 sd (YIELDING BED). 
BEDDING MATERIAL FOR RIGID PIPE IN SOIL SHALL BE 3 IN. LOOSE THICKNESS 
STRUCTURE BACKFILL CLASS 2. BEDDING MATERIAL FOR RIGID PIPE IN ROCK SHALL 
BE 12 IN. LOOSE THICKNESS STRUCTURE BACKFILL CLASS I. 

6. CHANGES IN DESIGN FACTORS REQUIRE COMPENSATING CHANGES IN PIPE DESIGN. 

7. MINIMUM WALL THICKNESS DIMENSIONS ARE BASED ON AASHTO M 170 (WALL B) FOR 
CIRCULAR PIPE, AND AASHTO M 207 FOR ELLIPTICAL PIPE. 

8. SPACING FOR MULTIPLE PIPE INSTALLATIONS SHALL CONFORM TO THE DETAILS SHOWN 
ON ST AND ARD PLAN M-206-1. 

9. WHEN A PIPE IS TO BE EXTENDED, THE SAME PIPE MATERIAL AND SIZE AS IN THE 
ORIGINAL PIPE INSTALLATION SHALL BE USED. 

NONREINFORCED CONCRETE PIPE 
I. AT THE OPTION OF THE CONTRACTOR, NONREINFORCED CONCRETE PIPE CONFORMING TO 

AASHTO M 86 MAY BE USED IN LIEU OF REINFORCED CONCRETE PIPE FOR ALL SIZES 
36 INCHES IN DIAMETER AND SMALLER. THE NONREINFORCED CONCRETE PIPE SHALL 
MEET THE SAME D-LOAD TO PRODUCE THE ULTIMATE LOAD UNDER THE THREE-EDGE 
BEARING METHOD AS SPECIFIED FOR REINFORCED CONCRETE PIPE IN CONFORMANCE 
WITH AASHTO M 170. THE CONTRACTOR SHALL PROVIDE WRITTEN CERTIFICATION OF 
CONFORMACE. THE WALL THICKNESS OF THE NONREINFORCED PIPE MAY BE INCREASED 
AS REQUIRED TO MEET D-LOAD REQUIREMENT. 

2. ALL REQUIREMENTS FOR REINFORCED CONCRETE PIPE,EXCEPT THOSE REFERRING TO 
REINFORCEMENT,SHALL APPLY TO NONREINFORCED CONCRETE PIPE. 

HEIGHT OF FILL OVER TOP OF PIPE, H (FEET) 

CLASS OF PIPE (0.01 IN. CRACK D-LOAD) 

CLASS CIR II CLASS CIR III CLASS CIR IV CLASS CIR V 
CLASS VE II CLASS VE III CLASS VE IV CLASS VE V CLASS VE VI 
CLASS HE II CLASS HE III CLASS HE IV 

1000 D 1350 D 2000 D 3000 D 4000 D 

1 TO 18 1 TO 25 ± 25 TO 37 ± 37 TO 45 

1 TO 18 1 TO 25 ± 25 TO 37 ± 37 TO 45 ± 45 TO 62 

1 TO 18 1 TO 25 ± 25 TO 37 

ALLOW ABLE RANGE OF HEIGHTS FOR FILL 
OVER REINFORCED CONCRETE PIPE 

(ALL SIZES) 

REINFORCED 
CONCRETE PIPE 

Issued by the Project Development Branch: July 31, 2019 

STANDARD PLAN NO. 
M-603-2 

Standard Sheet No. 1 of 1 
Project Sheet Number: 



PIPE DDENSIIINS 
THICKt£SS 

DIA. A B H L w T 
IN. 

12 0.064 6 6 6 21 24 34 

PIPE MCH 
DIMENSIONS 

THI~ A B H L w T 
t£SS 

SPN-1 x RISE (tl") (MAX.) (tl") (tl.5") (t2") 

18 0.064 8 10 6 31 36 46 IN. 
21 0.064 9 12 6 36 42 52 21 X 15 0.064 7 10 6 23 36 46 
24 0.064 10 13 6 41 48 58 24 X 18 0.064 8 12 6 28 42 52 
30 0.079 12 16 8 51 60 70 28 X 20 0.064 9 14 6 32 48 58 
36 0.079 14 19 9 60 72 94 35 X 24 0.079 10 16 6 39 60 70 
42 0.109 16 22 11 69 84 106 42 X 29 0.079 12 18 8 46 75 85 
48 0.109 18 27 12 78 90 112 49 X 33 0.109 13 21 9 53 85 103 
54 0.109 18 30 12 84 102 124 57 X 38 0.109 18 26 12 63 90 108 
60 0.109 18 33 12 87 114 136 
66 0.109 18 36 12 87 120 142 

64 X 43 0.109 18 30 12 70 102 120 
71 X 47 0.109 18 33 12 77 114 132 

72 0.109 18 39 12 87 126 148 
78 0.109 18 42 12 87 132 154 FLEXIBLE PIPE ARCH 
84 0.109 18 45 12 87 138 160 

FLEXIBLE ROUND PIPE [~ PLAN VIEW DIA. 
OR RISE 

HOLES FOR TOE PLATE,AT 
12" C. TO C. MAX SPACING 

HOLES FOR TOE PLATE,AT 
12" C. TO C. MAX SPACING 

y211 DIA. REINFORCED 
THREADED ROD OR PIPE PAY LENGTH, ITEM 603---1-L--J EDGE 

ACCEPTABLE EQUIV. CULVERT PAY LENGTH, ITEM 617---J 

TYPE 1 
FOR 18 IN. THRU 24 IN. 

CONNECTOR 
LUG 

ROUND PIPE WITH ANNULAR 
CORRUGATIONS. NOT TO BE USED 
ON HELICALLY-FORMED PIPE 
UNLESS RECORRUGATED. 

~1DER e 
TYPE 2 

FOR 30 IN. THRU 36 IN. 
ROUND PIPE WITH ANNULAR 
CORRUGATIONS. NOT TO BE USED 
ON HELICALLY-FORMED PIPE 
UNLESS RECORRUGATED. 

TYPE 3 
FOR 42 IN. THRU 84 IN. ROUND PIPE 
WITH ANNULAR CORRUGATIONS AND ALL 
SIZES WITH HELICAL CORRUGATIONS AND FOR 
ALL METAL PIPE ARCH CULVERTS.SHOP ATTACH 
A 24 IN. MIN. LENGTH OF ANNULAR PIPE WITH 
GALV.RIVETS OR BOLTS,SPOT WELDS,OR 
2 IN. LONG SKIP WELDS ON 8 IN. CTRS. 

TYPICAL CONNECTIONS REPAIR BURNT GALVANIZING IN ACCORDANCE 
WITH SUBSECTION 707 .09. 

END SECTION AND CONNECTION DETAILS FOR ROUND AND ARCH MET AL PIPES 

PLAN 
f--- C ----j 

l 
E 

J 

PIPE DDENSIIINS 
I.D. A C 

IN. 
18 10 48 
24 10 48 
30 14 36 
36 18 36 
42 24 36 
48 28 24 
54 30 36 
60 36 36 
72 34 20 

L E 

78 36 
78 48 
96 60 
96 72 

96 78 
96 84 
96 90 
96 96 
96 108 

TAPERED SLEEVE 
SHALL BE 12 GAGE 
SMOOTH GALVANIZED 
STEEL CONFORMING --=:::::------1-1"1 
TO AASHTO M 218 

SEE DETAIL A 

REINFORCED CONCRETE CIRCULAR PIPE 

~x 

WELD 
OR RIVET 
END SECTION 
TO SLEEVE 

l[[:::::~IA D 
IN. 

z (MIN,) NOTE:METAL END SECTION SHALL 
BE FIRMLY WEDGED INTO 

----L 

I· E ·I 
SECTION X-X END VIEW ~X 

END SECTION FOR REINFORCED CONCRETE CIRCULAR PIPE 

18 - 24 12 

30 AND 36 16 
42 AND LARGER 24 

STEEL END SECTION FOR 
CONCRETE CIRCULAR PIPE 

(ALTERNATIVE FOR CONCRETE END SECTION) 

PIPE END BEFORE BACKFILLING. 

GENERAL NOTES 
I. DIMENSIONS OF END SECTIONS MAY VARY SLIGHTLY FROM THOSE SHOWN ON THE TABLES DUE 

TO DIFFERENT MANUFACTURERS' CONFIGURATIONS. 

2. CONCRETE END SECTIONS SHALL BE FURNISHED WITH TONGUE OR GROOVE AS REQUIRED. 

3. DESIGN LENGTH OF PIPE OR SIDE DRAIN IS BASED ON LENGTH OF END SECTION SHOWN 
IN TABLE. ANY ADDITIONAL PIPE REQUIRED TO PROVIDE THE DESIGN LENGTH SHALL BE 
FURNISHED BY THE CONTRACTOR AT NO ADDITIONAL COST TO THE PROJECT. 

4. THE INSIDE CONFIGURATION AND THE JOINT OF CONCRETE END SECTION AND PIPE SHALL MATCH. 

5. END SECTIONS FOR CMP ARCH PIPE SHALL MATCH THE DIMENSIONS OF THE PIPE SHOWN 
ON THE PLANS. 

6. GALVANIZED TOE PLATE AS SHOWN IS REQUIRED ON END SECTIONS FOR CORRUGATED 
STEEL PIPE AND SHALL BE THE SAME THICKNESS AS END SECTIONS. TDE PLATE SHALL 
BE FIELD-SOL TED TO END SECTION WITH % IN. GALVANIZED BOLTS, NUTS AND WASHERS. 

7. GALVANIZED STEEL SHALL CONFORM TO AASHTO M Ill, M 218 OR M 232. 

8. CONCRETE PIPE JOINT FASTENERS, WHERE SHOWN ON PLANS, SHALL BE INSTALLED SO THAT 
A MINIMUM OF 15 LINEAR FEET OF THE OUTLET END OF THE PIPE ARE MECHANICALLY LOCKED 
TOGETHER. END SECTION LENGTHS WHEN USED,SHALL BE INCLUDED IN THE 15 LF REQUIREMENT. 

9. CONNECTIONS OF MET AL END SECTIONS TO PLASTIC PIPE SHALL BE APPROVED BY THE ENGINEER. 
PLASTIC END SECTIONS SHALL NOT BE USED. 

10. THE END SECTION STYLE, EITHER REGULAR OR SAFETY, SHALL BE AS SHOWN ON THE PLANS. 

11. AT THE OPTION OF THE CONTRACTOR AND APPROVAL OF THE CDOT PROJECT ENGINNER, REINFORCED 
CONCRETE END SECTIONS MAY BE MADE WITH SYNTHETIC FIBERS INSTEAD OF STEEL FOR PIPES 36 
INCHES IN DIAMETER AND SMALLER, AND CONFORM TO AASHTO M 86 AND SUBSECTION 601.03. 

FLOW 

DETAIL A 

PIPE F DIAMETER 
IN. 

18 - 30 5 
36 - 42 6 
48 - 60 7 
72 - 84 9 

FLOW 

1-- c--l 

[[: :·~ 
I· SECTI~N F-F ·I END VIEW 

EQUIVN.ENT DDENSIIINS 

CIRClUR NOMitW.. 
DIA. SPN-1 x RISE A C L 

IN. 
24 30 19 9 33 72 
30 38 24 10 18 72 

36 45 29 12 24 84 
42 53 34 16 36 96 
48 60 38 21 36 96 

54 68 43 26 36 96 
60 76 48 30 36 96 

END SECTION FOR REINFORCED 
CONCRETE ELLIPTICAL PIPE 

E 

48 
60 

72 
78 
84 

90 
96 

CONCRETE JOINT FASTENER (TWO PER JOINT) 
Sheet Revisions Com uter File Information 
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_. FINAL 
GRADE 

(UNIFORM SPACING 
BETWEEN STEPS) 

I 

H 

W+12" 

2a11 +2w+rn. 

ECCENTRIC CONE 
(l '-2" MIN.) 

FLEXIBLE 
JOINT SEAL 
SHALL CONFORM 
TO AASHTO M 198 
(TYP.) 

~ :z 
52 51 
0 -~es 9 
-' v, ::... 1'-0" 
t; ci:c ~ SLAB 

9" 

w 
z 
::; 
0 
z 
:::, 
0 
0::: 
(.!) 

0 ~ 
I 0 

0 0::: 
N LL 

I 
I-
Cl.. 
w 
0 

~ 
6 

(VARIES 7'-2" TO 11'-10") 

L 6" MIN. DEPTH GRANULAR 
BEDDING MATERIAL 

2-501 IN TOP SLAB (TYP .) 

503 @ 12" 

4-1102 x 2'-8" LONG 
(PLACE DIAGONALLY 
AROUND OPENING) 

TOP SLAB PLAN 
~ 

2-501 IN TOP SLAB (TY~ 

H 
9-401 I 
SPACE EVENLY -+--+i 

(TYP.) I 
CLASS B -----t-+.-1,~ 

CONCRETE _l 3" 

t'" 
A SECTION MAHHOLE BOX BASE SECTION 

MARK SIZE TYPE WT. BARS 
I.D. 

FORMULAS */FT. 54" 60" 66" 72" 84" 96" 

~0. REQ'D. 18 18 18 18 18 18 401 
401 4 I 0.668 ENGTH 8'-1" 81-8 11 9'-3" 9'-10" 11'-0" 12'-2" BAR LENGTH = 32" + 2W + I.D. 

WEIGHT* 97.2 104.2 111.2 118.2 132.3 146.3 ro. REQ'D. 5 5 5 5 5 5 402 
402 4 III 0.668 LENGTH* 5'-5" 6'-0" 6'-7" 7'-2" 8'-4" 9'-6" BAR LENGTH = I.D. + 2W 

WEIGHT 18.1 20.0 22.0 23.9 27.8 31.7 ro. REQ'D. 17 17 17 17 17 17 501 
501 5 I 1.043 LENGTH* 7'-5" 8'-0" 8'-7" 9'-2" 10'-4" 11'-6" BAR LENGTH = 24" + I.D. + 2W 

WEIGHT 131.5 141.8 152.2 162.5 183.2 203.9 

~0. REQ'D. 22 23 25 26 29 32 502 ( 24+!.D.+2W +1 ) 502 5 I 1.043 ENGTH * 5'-0" 5'-0" 5'-0" 5'-0" 5'-0" 5'-0" NUMBER BARS REQ'D. = 3 + 
WEIGHT 114.7 119.9 130.4 135.6 151.2 166.9 @ 5" 

~O. REQ'D. 16 16 18 18 20 24 503 ( 13+I.D.+2W ) 
503 5 II 1.043 ENGTH * 12'-10 13'-5" 14'-0 14'-7' 15'-9" 16'-11" NUMBER BARS REQ'D. = 2 @ 12 11 +1 

WEIGHT 214.2 223.9 26H 273.8 328.5 423.5 BAR LENGTH = 4'-9"+2(16+W+l.D./2) 

~O. REQ'D. 12 14 14 16 18 20 504 
504 5 I 1.043 ENGTH * 81-1 11 81-8 11 9'-3" 9'-10" 11'-0" 12'-2" NUMBER BARS REQ'D. = 2 ( 2W+I.D;~4 +1 ) 

WEIGHT 101.2 126.6 135.1 164.1 206.5 253.8 BAR LENGTH = 32"+2W+I.D. @ 12 

~O. REQ'D. 4 4 4 4 4 4 1101 
1101 11 I 5.313 ENGTH * 7'-2" 7'-9" 8'-4" 8'-11" 10'-1" 11'-3" BAR LENGTH = 21" + I.D. + 2W 

WEIGHT 152.3 164.7 177.1 189.5 214.3 239.1 ro. REQ'D. 4 4 4 4 4 4 BENDING 
1102 11 I 5.313 LENGTH* 2'-8" 2'-8" 2'-8" 2'-8" 2'-8" 56.7 TYPE I 

WEIGHT 56.7 56.7 56.7 56.7 56.7 2'-8" STRAIGHT 

~O. REQ'D. 3 3 3 3 3 3 TYPE II r--4'-9" -----J 1103 11 I 5.313 ENGTH * 5'-0" 5'-0" 5'-0" 5'-0" 5'-0" 5'-0" 
WEIGHT 79.7 79.7 79.7 79.7 79.7 79.7 I ~] 16"+W+I.D./2 

.,.. REINFORCING STEEL TOT AL 965.6 1,037.5 1,127.2 1,204.0 1,380.2 1,601.6 
~ ~j CONCRETE - CUBIC YARDS - TOTAL 6.0 6.6 7.3 8.0 9.5 11.1 TYPE III 

NOTE: QUANTITIES ARE BASED ON SAME SIZE PIPE ENTRANCE TO AND EXIT FROM, r== ===:ii 7" 
BASE AND A 4 FT. MANHOLE ENTRANCE INTO TOP SLAB OF BASE. 

(t PIPE 

5-402 @ 12" 
4-1101 

9-401 
SPACE EVENLY-........ ~--~--~~ 

(TYP.) ' I 
16" + W + I.D./2 I I 
OR TO WITHIN 3" OF + 51 411 

CYLINDR~ CPENING _J 
3 - 502 X 5'-0 11 ! 1,,,. 12" 

4-1101 x 21" + 2W + I.D. 
SPACE @ 3" (OVER 
CYLINDRICAL OPENING) 

A 9-401 - I"' 

503 
I 

,-L. 

-

I 
PLAN 

501@ 5" cc 

502 @ 5" cc. 

SECTION A-A 
(STEEL IN BOTTOM OF BASE) 

CLASS B CONCRETE 
TO BE USED FOR 
CHANNELIZATION 

504 @ 12" (TYP.) 
(PLACE TO WITHIN 
3" OF CYLINDRICAL 
OPENING) 

503 
I 
~ 

... 19-40] 
5'-4" 

J 

THROUGH PIPE 
ONE LATERAL ANGLED LATERALS 

GENERAL NOTES 
1. SINCE ALL PIPE ENTRIES INTO THE BASE ARE VARIABLE, THE 

DIMENSIONS SHOWN ARE TYPICAL. ACTUAL DIMENSIONS AND 
QUANTITIES FOR CONCRETE AND REINFORCEMENT SHALL BE AS 
REQUIRED IN THE WORK. 

2. THE PRECAST FLAT TOP MAY BE USED ON ANY MANHOLE. THE 
ECCENTRIC CONE MAY BE USED WHEN THE MANHOLE "H" HEIGHT 
IS AT LEAST 8 FT. 

3. THE MANHOLE RING FRAME SHALL BE SET IN A BED OF GROUT. 
THE FRAME SHALL BE SURROUNDED WITH A CEMENT GROUT IN 
UNPAVED AREA,OR A CONCRETE COLLAR IN PAVED AREA. SEE 
DETAILS ON SHEETS 2 AND 3. 

4. DESIGN OF BOX BASE IS BASED ON STRAIGHT RUNS OF PIPE 
OR CHANGE IN DIRECTION OF LESS THAN 45°. SPECIAL DESIGN 
IS REQUIRED FOR 45° OR GREATER. 

5. PRECAST MANHOLES AND REINFORCEMENT SHALL CONFORM TO 
AASHTO M 199 (ASTM C 478). 

6. CAST-IN-PLACE MANHOLES SHALL BE CLASS B CONCRETE. 

7. STEPS SHALL BE REQUIRED WHEN THE MANHOLE DEPTH EXCEEDS 
3 FT.-6 IN. AND SHALL CONFORM TO AASHTO M 199. 

8. ALL REINFORCING STEEL SHALL BE GRADE 60 AND EPOXY COATED. 
VERTICAL STEEL SHALL BE PLACED AT CENTERLINE OF WALL. ALL 
BARS SHALL HAVE A 2 IN. MINIMUM CLEARANCE. 

9. ALL PIPE ENTRIES INTO THE BASE OF MANHOLE SHALL BE 
CONNECTED BY OPEN CHANNELIZATION ADJUSTED FOR PIPE SIZE, 
SHAPE,SLOPE,AND DIRECTION OF FLOW. DETAILS SHOWN ARE 
TYPICAL FOR INSTALLATIONS WITH ALL INVERTS OF SAME RELATIVE 
ELEVATION. FOR EXCESSIVE ELEVATION DIFFERENCE BETWEEN 
INVERTS, SPECIAL BASE/CHANNEL DETAILS WILL BE SHOWN ON 
THE PLANS. 

10. FLOW CHANNELS AND INVERTS SHALL BE FORMED BY SHAPING 
WITH CLASS B CONCRETE OR APPROVED GROUT. 

11. STUB-OUTS SHALL EXTEND 2 FT. MINIMUM BEYOND OUTSIDE WALL 
SURF ACE OF MANHOLE AND BE SA TISF ACTORIL Y PLUGGED. 

12. THE SLOPE OF THE MANHOLE COVER SHALL MATCH THE ROADWAY 
PROFILE AND CROSS SLOPE. 

WHEN FINAL GRADE IS PAVEMENT SURFACE,RECESS MANHOLE 
& RING AND COVER 1/4" MIN. TO Y2" MAX. 

D1 

CURVED 
DEFLECTOR 
REQUIRED 

SHARP ANGLE 

i-- I.D.+2W-38" --ll 
TYPICAL CHANNELIZATION DETAILS 

QUANTITIES FOR CONCRETE MANHOLE BOX BASE 
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FLEXIBLE 
JOINT SEAL 
SHALL CONFORM 
TO AASHTO M 198 
(TYP.) 

CLASS B 
CONCRETE BASE 

TOE POCKETS AT 16" O.C. IF TOP 
OF BENCH ~ 18" ABOVE INVERT 

MANHOLE RISER 

• · .. Y2" SLOPE ... 
#4 U@ 12" .. 
ALL BASES ... 

SECTION 8-8 

; 

I 

BASE MAY BE 
POURED SQUARE 
AT CONTRACTOR'S 
OPTION. 

I I 

lz[~ 
~ 

TYPICAL 
TIE BAR 
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9" MIN. CLASS B CONCRETE. 

;1 REINFORCING CONFORMING TO ASTM C 47 

.~ 

SEE TYP. TIE BAR 

#4 @ 12", EACH WAY 

1.----!...--,r-:--r.-----,--.--,-----:,,......,.."""T""--,· ""1.'i'I _13" CLEAR 
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LE RING AND COVER MANHD 
(RIM E 

SECTION 0-0 
LEVATION) 

GRADE RINGS OR 
BRICK COURSES 

PRECAST MANHOLE 
SECTIONS ---.i 

& WHEN FINAL GRADE IS PAVEMENT SURFACE, 
RECESS MANHOLE RING AND COVER 

/ 

I 

' 

.,,,,... - ~ ........... 
/ ..... ' ., ' ' / " 
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"6>« <q> - -
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1/4 11 MIN. TO Y2" MAX . 
FLAT TOP SECTION DETAIL 

D 

_j 
MANHOLE RING AND COVER 

& FINAL GRADE 

PRECAST FLAT TOP 

4' DIA. MANHOLE RISER SECTIONS 

PRECAST FLAT TOP 

SEE SHEET 3 FOR CONCRETE 
COLLAR DETAILS 

GRADE RINGS DR 
BRICK COURSES 

~~===i=:;::;~·..;.,:...;;. I 8" 

18" 611 · .-·. t 
VARIES 
12" MIN. 

>'. _l 
8" FLEXIBLE JOINT 

SEAL CONFORMING 
TO AASHTO M 198 
(TYP.) 5' TO 8' DIA. ... l .,__ _________ _, .. I 

16'~ . • 

M~ . • 

F 26''------i 

1'1_ 1 • 24" ------i I 

!r::!?IJ· 
I. 34" • I 

TOT AL WEIGHT: APPROXIMATELY 400 LBS. 
SHALL BE GRAY DR DUCTILE CAST 
IRON IN ACCORDANCE WITH 
SUBSECTION 712.06. 

SECTION A-A 
MANHOLE RING AND COVER 

LEGEND 

«;('«;(«;(* SUIT ABLE SUBGRADE 

[c,:.\ f,:;,::,:1 GRANULAR BEDDING MATERIAL 

I · . • . . • · I CONCRETE 

61-611 

MIN. 
PRECAST MANHOLE BASES NOTES: 

1. THE BASE SLAB SHALL BE POURED MONOLITHICALLY WITH BOTTOM RISER SECTION. 

INVERT ELEVATION 
SHOWN IN PROFILE 

SHOWN IN PROFILE 

SECTION C-C 

CAST-IN-PLACE SLAB BASE 

INVERT ELEVATION -l'""='m.,....:..;_,,,.;~.:.;....~ ,.,..:-;----+mi-- INVERT ELEVATION 
SHOWN IN PROFILE SHOWN IN PROFILE 

2. PRECAST MANHOLE BASES SHALL FIT THE CONDITIONS ANO LOCATIONS FDR WHICH 
THEY ARE INTENDED WITHOUT ANY FIELD MODIFICATIONS. ANY MANHOLE BASE 
WHICH REQUIRES FIELD CUTTING OR MODIFICATION IN ORDER TO FIT THE LOCATIONS 
INTENDED WILL BE REJECTED BY THE ENGINEER AND REMOVED AND REPLACED BY 
THE CONTRACTOR AT ND COST TD THE DEPARTMENT. 
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SECTION E-E 

PRECAST SLAB BASE 
3. PRECAST MANHOLE BASES SHALL BE BEDDED ON AN APPROVED GRANULAR BEDDING 

MATERIAL AS SHOWN ABOVE. 

MANHOLE RISER DETAIL 
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WHEN ADJUSTMENT HEIGHT IS 3 IN. OR LESS, 
METAL ADJUSTMENT RINGS COMPATIBLE 
WITH THE EXISTING MANHOLE RING 
AND COVER MAY BE USED IF 
APPROVED BY THE ENGINEER. 

CONCRETE COLLAR 
OR FULL DEPTH 
HMA PATCHING 

F 

T-BASE MANHOLES NOTES 
I. THE T-BASE SECTION SHALL BE SHOP-FABRICATED FOR DELIVERY TO THE CONSTRUCTION 

SITE AS A COMPLETE UNIT. 

2. THESE DETAILS SHOW ONLY THE CONCEPTUAL AND STANDARD DIMENSIONAL REQUIREMENTS 
FOR TYPE T-BASE MANHOLES. THE CONTRACTOR SHALL FURNISH DETAILED SHOP DRAWINGS 
FOR APPROVAL PRIOR TO FABRICATION. THE DETAILS SHOWN HEREIN APPLY ONLY TO 48 IN. 
AND GREATER DIAMETER PIPES. 

3. EXCEPT FOR CLASS OF PIPE,SPECIFICATIONS FOR THE MANHOLE SHALL BE THE SAME AS 
THOSE REQUIRED FOR THE ADJOINING PIPE. 

4. THE T-BASE SECTION SHALL MAINTAIN ITS INTERNAL SHAPE AND FLOW AREA. GROUTING OR 
FILLING SHALL BE APPLIED SO AS TO NOT DISTURB THE NORMAL FLOW OR REDUCE THE AREA. 

HMA 
PAVEMENT 

SHALL BE IN 
ACCORDANCE WITH 
SECTIONS 403 OR 412 6 WHEN FINAL GRADE IS PAVEMENT SURFACE, 

RECESS MANHOLE RING AND COVER 

HMA 
PAVEMENT 

BRICK COURSES, 
2 MIN., 4 MAX. OR PRECAST 
CONCRETE GRADE RINGS 

PRECAST 
RISER SECTION 

. t> . . C, . 

. 6 . . ll, 

SECTION F-F ,· 

e MORTAR THICKNESS MAY 
BE NONSYMMETRICAL TO 
MATCH CROSS SLOPE OF 
ROADWAY. 

ADJUST MANHOLE 20 IN. OR LESS 

. . ; 1- - - - - - - - - -11 

'. • 11 11 
. II II 

•· 
\ \ 

\ 

• · \ 
\ .. 

6 · . I 

\ •. 
\ . 

... . 
~ .r 
I' · 1 
I . • 

• I 

RESET ECCENTRIC CONE. 
WORK WILL NOT BE MEASURED 
AND PAID FOR SEPARATELY, BUT 
SHALL BE INCLUDED IN THE 
WORK 

1/4 11 MIN. TO !/211 MAX. 

, I 

-- ------1- -------

---------------
' 

-------L-------

CIRCULAR RIGID PIPE 
(LONGITUDINAL SECTION) 

GRADE RINGS OR 
BRICK COURSES 

12" MIN. - 16" MAX. 

FLEXIBLE JOINT SEAL 
CONFORMING TO 
AASHTO M 198 (TYP.) 

T-BASE 
SECTION 

48" 
MIN. 

FINAL GRADE "' 

4' DIA. PRECAST 
FLAT TOP WITH 24" 
ECCENTRIC OPENING 

ST AND ARD. 4' DIA. 
MANHOLE RISER 
SECTIONS 

JOINT DETAIL TO 
BE APPROVED 
PRIOR TO 
FABRICATION 

CIRCULAR RIGID PIPE 
(TRANSVERSE SECTION) 

H 

• • I 
I •. I 

MODIFY MANHOLE GREATER THAN 20 IN. 
MANHOLE T -BASE 
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I. ALL MATERIAL DIMENSIONS AND WEIGHTS ON THIS STANDARD ARE NOMINAL 
UNLESS OTHERWISE INDICATED. 

2. AT EACH LOCATION WHERE AN ELECTRIC TRANSMISSION, DISTRIBUTION 
OR SECONDARY LINE CROSSES A WOOD POST FENCE, THE CONTRACTOR 
SHALL FURNISH AND INSTALL A GROUND CONFORMING TO ARTICLE 250 
OF THE NATIONAL ELECTRICAL CODE. THE GROUND ROD SHALL BE A 
MINIMUM DIAMETER OF Y2 IN. AND 8 FT. IN LENGTH, AND DRIVEN 
AT LEAST 7V2 FT.INTO THE GROUND. THE ROD SHALL BE CONNECTED 
TO EACH WIRE WITH A MINIMUM AWG NO. 8 STRANDED COPPER 
WIRE. GROUNDING WILL NOT BE PAID FOR SEPARATELY BUT SHALL BE 
INCLUDED IN THE WORK. 

A METAL LINE POST SHALL BE INSTALLED A MAXIMUM OF EVERY 500 FT. 
ALONG A WOOD POST FENCE. THE MET AL POST SHALL BE WITHIN 1 FT. OF 
THE NEAREST WOOD POST, AND SHALL BE TIED TO EACH STRAND WITH A 
WIRE CLAMP. 

3. DIMENSIONS SHOWN FOR "STANDARD" AND "ALTERNATIVE" APPLY FOR BOTH 
WOOD AND METAL POST FENCE. 

4. FENCE WIRE SHALL BE ENDED, DOUBLE WRAPPED AND TIED OFF AT 
END POSTS,ANGLE POSTS AND LINE BRACE POSTS.FENCE TO BE 
CONTINUED SHALL THEN BE RESTARTED IN THE SAME MANNER. 

5. FENCE WIRE SHALL BE PLACED ON EITHER ROAD OR FIELD SIDE OF POSTS, 
DEPENDING ON LOCAL CONDITIONS, i.e. ON CURVES, THE WIRE SHALL BE 
PLACED ON THE SIDE OF THE POST WHICH WILL RESULT IN THE LEAST TENSION 
ON FENCE TIES. THIS WILL ALSO APPLY WHERE WIND DRIFT, TUMBLE WEEDS 
OR OTHER CONDITIONS WOULD EXERT UNUSUAL PRESSURE AGAINST THE WIRE. 
WHERE POSSIBLE, WIRE SHOULD BE PLACED ON THE LIVESTOCK SIDE OF 
THE POSTS. 

6. WHERE STEEL POSTS ARE SPECIFIED, EVERY FIFTH POST SHALL BE WOOD, 
WHEN SPECIFIED ON THE PLANS. 

7. RIGHT OF WAY FENCES SHALL BE CONSTRUCTED APPROXIMATELY 6 IN. 
INSIDE THE BOUNDARY OF THE RIGHT OF WAY AS SHOWN ON THE PLANS, 
OR AS STAKED. 

8. THE CONTRACTOR SHALL BE RESPONSIBLE FOR RE-ESTABLISHING DISTURBED 
OR DESTROYED SURVEY MONUMENTS TO THE APPROPRIATE ACCURACY IN 
ACCORDANCE WITH SUBSECTION 625.08 OF THE STANDARD SPECIFICATIONS. 

WOID POSTS; 
ALL LINE POSTS SHALL HAVE A MINIMUM DIAMETER OF 4 IN. AND BE A 
MINIMUM OF 6 FT.-0 IN. LONG. 

ALL END,CORNER,INTERSECTION AND BRACE POSTS SHALL HAVE A 
MINIMUM DIAMETER OF 5 IN. AND BE 7 FT. IN LENGTH. 

WOOD POSTS HAVING NONUNIFORM CROSS SECTION SHALL BE SET WITH 
THE LARGER DIAMETER END IN THE GROUND. 
FENCE WIRE SHALL BE STAPLED TO WOOD POSTS OR TIED TO METAL POSTS 
AS SHOWN MARKED + ON BARBED WIRE OR COMBINATION WIRE FENCE DETAILS. 
STAPLES SHALL BE NO. 9 WIRE MINIMUM, AND AT LEAST tY2 IN. LONG. 

MET IL. POSTS: 
ALL POSTS AND BRACES SHALL BE THE TYPES AND WEIGHTS SHOWN OR 
ACCEPT ABLE EQUIVALENTS, AND SHALL BE IN ACCORDANCE WITH AASHTO M 281. 
HOLES SHALL BE PROVIDED IN END,CORNER,AND GATE POSTS AS DETAILED. 

CORt£R AN> Lit£ BRM:E POSTS: 
TYPE: 2V2 IN. x 2V2 IN. x 1/4 IN. STRUCTURAL STEEL ANGLES 
WEIGHT: 4.10 LBS./LIN. FT. 
LENGTH: 6 FT.-6 IN. MIN. 
NUMBER OF BRACES:TWO 

Computer File Information 
Creation Date: 07 /31/19 Date: 

Sheet Revisions 
Comments 

GENERAL NOTES 
Lit£ POSTS: 

TYPE: "STUDDED TEE" OR "U" 
WEIGHT: 1.33 LBS./LIN. FT. (WITHOUT ANCHOR) 
LENGTH: 6 FT.-0 IN. MINIMUM 
ANCHOR:SECURELY FASTENED, WITH BEARING SURFACE 

SUFFICIENT TO RESIST MOVEMENT OF POST. WEIGHT: 0.67 LB. 

METIL. EN> POSTS I.ND GATE PDSTS: 
TYPE: 2Y2 IN. x 2Y2 IN. x 1/4 IN. STRUCTURAL STEEL ANGLES 
WEIGHT: 4.10 LBS./LIN. FT. 
NUMBER OF BRACES: ONE 
LENGTH: END, 6 FT.-6 IN. MINIMUM. PANEL GATE, 7 FT.-0 IN. MINIMUM. 

BIOCES: (FOR CIR£R. END OR Lit£ BRACE POSTS) 
TYPE: 2 IN. x 2 IN. x 1/4 IN. STRUCTURAL STEEL ANGLES 
WEIGHT: 3.19 LBS./LIN. FT. 
LENGTH:SAME AS CORNER AND END POSTS USED. 

FOOTINGS OR BASES: 
CONCRETE SHALL BE CLASS 8. 
CONCRETE WITH LIGHTWEIGHT AGGREGATES CONFORMING TO AASHTO M 195 

(ASTM C 330) WILL BE PERMITTED. 

IL. TERNATIVES: (CONTRACTOR'S OPTION) 

END.CORNER AND LINE BRACE POSTS 

I.D. O.D. WEIGHT WALL THICKNESS 
TYPE 

INCHES LB/FT. INCHES INCHES 

1. STD. GALV. PIPE iVa 5.79 ± 5% 0.203 

2. H.S. COLD ROLLED PIPE 2% ± 0.16 4.64 ± 5% 0.160 ± 5% 

LENGTHS SHALL BE 6 FT. -6 IN. MINIMUM 

BIOCES: 
TYPE: lo/a IN. O.D. TUBULAR STEEL WITH 2V2 IN. BRACE BAND, 

HINGE BOLT AND 1 o/a IN. !.D. RAIL END; ALL GALVANIZED. 
WEIGHT: 16 LBS/LIN. FT. ± 5% 
LENGTH: 6 FT. -6 IN. MINIMUM. 

BMBED WIRE: 
ZINC-COATED STEEL BARBED WIRE SHALL CONFORM TO AASHTO M 280, (ASTM A 121), 
12-1/2 GAGE WITH CLASS I COATING, OR ALUMINUM-COATED STEEL BARBED WIRE 
CONFORMING TO ASTM A 585 TYPE I. 

WOVEN WIRE I.ESH: 
WOVEN WIRE USED IN COMBINATION WIRE FENCE SHALL BE GALVANIZED AND 
CONFORM TO AASHTO M 279, (ASTM A 116) COATING CLASS 1, AND THE FOLLOWING: 

STANDARD WOVEN WIRE FIELD FENCE, ALTERNATIVE 4 IN. X 4 IN. WIRE "V" MESH 
STYLE OR DESIGN NO. 

832-6-ti* 32 IN. WIDTH 0.65 LBS/LIN.FT. 34 IN. WIDTH - 0. 75 LBS/LIN.FT. 

726-6-ti* 26 IN. WIDTH 0.55 LBS/LIN.FT. 26 IN. WIDTH - 0.54 LBS/LIN.FT. 

CROSS WIRES-I STRAND-14-Y2 GAGE MIN. 
HORIZONTAL -2 STRAND-12-Y2 GAGE 

* 12-Y2 GAGE WOVEN WIRE FENCE FABRIC (832-6-12-Y2 OR 726-6-12-Y2) 
MAY BE USED WHEN SPECIFIED IN THE CONTRACT. 

ALL FENCE WIRE TIES,CLIPS,CLAMPS,STAPLES AND OTHER WIRE 
APPURTENANCES SHALL BE GALVANIZED IN ACCORDANCE WITH AASHTO M 232. 
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DRIVEWAY GATES (SINGLE): 
HEIGHT: 42 IN. 
WEIGHT: NOT LESS THAN 90 LBS. COMPLETE WITH LATCH AND HINGES. 
WIDTH OF GATE OPENING: 16 FT.-0 IN. MINIMUM TO 20 FT.-0 IN. MAXIMUM. 
GATE FRAME: I IN. I.D. STANDARD GALVANIZED PIPE OR ACCEPTABLE 

EQUIVALENT AND SHALL BE OF ALL WELDED CONSTRUCTION. 

WOVEN WIRE SHALL ENCLOSE THE GATE FRAME AS SHOWN AND SHALL 
BE THE SAME WOVEN WIRE DESIGN AS THE FENCE,OR AS APPROVED 
BY THE ENGINEER. 

IL.TERNATIVE DRIVEWAY GATES (SINGLE PI.NEL): 
WEIGHT: GALVANIZED STEEL, 75 LBS. 
HEIGHT: APPROXIMATELY 42 IN. (5 PANELS), 
WIDTH OF GATE OPENING: 16 FT.-0 IN. MINIMUM TO 20 FT.-0 IN. MAXIMUM. 

GATES SHALL BE OF RIVETED CONSTRUCTION AS FOLLOWS: 
MINIMUM FOUR NO. 10 RIVETS AT EACH RIGHT ANGLE CONNECTION 
AND WHERE DIAGONAL BRACES CONNECT TO HORIZONTAL PANELS. 

MINIMUM THREE NO. 10 RIVETS WHERE DIAGONAL BRACES CONNECT 
TO TOP AND BOTTOM PANELS. 

WIL.K GATE5: 
HEIGHT: APPROXIMATELY 42 IN. (5 PANELS) 
WEIGHT: GALVANIZED STEEL, 16 LBS.; TEMPERED ALUMINUM, 10 LBS. 
WIDTH OF GATE OPENING: 3 FT.-0 IN. MINIMUM. 

IL. TERNATIVE WIL.K GATES: 
HEIGHT: 42 IN. 
WEIGHT:NOT LESS THAN 18 LBS. COMPLETE WITH LATCH AND 

HINGES. 

WIDTH OF GATE OPENING: 3 FT.-0 IN. MINIMUM. 
GATE FRAME: % IN. LO. STANDARD GALVANIZED PIPE OR ACCEPTABLE 

EQUIVALENT AND SHALL BE OF ALL -WELDED CONSTRUCTION. 

WOVEN WIRE SHALL BE OF THE SAME CONSTRUCTION DESIGNATED 
FOR DRIVEWAY GATE. 

ALTERNATIVE EQUIVALENT STANDARD METAL GATES OTHER THAN SHOWN 
WILL BE ACCEPT ABLE SUBJECT TO THE ENGINEER'S APPROVAL. 

IN LIEU OF GALVANIZED FINISH ON GATE FRAMES, CADMIUM-PLATED 
PIPE OR ALUMINUM PAINTING WILL BE ACCEPTED. 

LATct£S I.ND HINGES: 
GALVANIZED STEEL OR ALUMINUM OF STANDARD MANUFACTURE. 
HINGES SHALL BE PLACED AS SHOWN TO PREVENT THEFT. 

IN LIEU OF STANDARD MAKE LATCHES, THE CONTRACTOR MAY USE 
AN ELECTRO-GALVANIZED CHAIN,EYEBOLT AND SNAPHOOK TYPE LATCH. 

EYEBOLT,CHAIN AND SNAPHOOK ASSEMBLY SHALL BE SECURED TO LATCH 
SIDE OF GATE. GATE CLOSURE MAY BE ACCOMPLISHED BY WRAPPING CHAIN 
AROUND END POST AND SNAPPING HOOK INTO CHAIN. 

WOOD STAYS: 
WOOD STAYS SHALL BE UNTREATED NATIVE TIMBER. STAY DIMENSIONS 
SHALL BE 2 IN. x 2 IN. NOMINAL MINIMUM OY2 IN. x tY2 IN.). 
WOOD STAYS MAY BE STAPLED, OR DRILLED AND TIED WITH WIRE. 
METAL STAYS MAY BE TIED TO THE BOTTOM WIRE. 

WIRE FENCES 
AND GATES 

STANDARD PLAN NO. 
M-607-1 
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201-0 11 

NORMAL SPACING BETWEEN LINE POSTS 

=r-r 
LINE POST LJ 

METAL STAYS (GALVANIZED) 
NUMBER REQUIRED: 
ONE BETWEEN LINE POSTS ANO POSTS HAVING BRACES. * TWO EQUALLY SPACED BETWEEN LINE POSTS 

MAY BE TIED TO THE BOTTOM WIRE. 

WOODEN STAYS FOR BARBED WIRE OR COMBINATION WIRE FENCES: 
WHEN WOODEN STAYS ARE SPECIFIED ON PLANS, LINE POSTS SHALL 
BE SPACED ON 16'-0 11 CENTERS, IN LIEU OF 20'-0 11 NORMAL SPACING. 
WOODEN STAYS SHALL REST ON THE NATURAL GROUND ANO MAY BE 
STAPLED, OR DRILLED AND TIED WITH WIRE. 

16'-0 11 

NORMAL SPACING BETWEEN LINE POSTS 

METAL STAYS 
(GALVANIZED) 
TWO EQUALLY SPACED 
BETWEEN POSTS. MAY 
BE TIED TO BOTTOM WIRE 

BARBED WIRE FENCE WITH WOODEN POSTS BARBED WIRE FENCE WITH METAL POSTS 

20'-0 11 

NORMAL SPACING BETWEEN LINE POSTS 

----7'-0"----
II - - =;r ~ 31: ..... ~ 

II == T ~ - f44" - 3r1 26 11 
~ 

II ! 
,,JZJ~ 

. -. TE 
44" 

1 

161-0 11 ri NORMAL SPACING ~ 
I BETWEEN LINE POSTS I 

. . 
/. 

I 

__1_2" 

I 
42 11 

I f t 
~ 40 11 

~_l_ 
END POST 

WITH BRACING 

f 
;::::; 4011 

LJ_j_ 
LINE POST0 28 11 

~ ::: 
28" 

~ 
._y_ 12" 

I -+ T ..J.,J.-':: 34" 
~ =r-rr1_1_ 

ALTERNATIVE INSTALLATION 
(WHERE 26 11 MESH IS NOT 
ACCEPTABLE TO LANDOWNER) 

L_J __ ~--
ANCHOR LINE POST ~ 4" 

END POST f 
WITH BRACE 

COMBINATION WIRE FENCE WITH WOODEN POSTS COMBINATION WIRE FENCE 
WITH METAL POSTS 

\ 

"' 
FENCE 
INTERSECTION 
WITH BRACING 

'---- '-- - "{YEBOL TS - "' -- "-
'-..._ "'~ 

FENCE CONSTRUCTION AT STRUCTURES 
(FOR STRUCTURES 4'x 4'AND LARGER) 

NOTES 
1. AT ALL STRUCTURES OF 4 FT. x 4 FT. AND LARGER, THE FENCE SHALL END AT THE EYEBOLTS 

IN THE WINGS OF THE STRUCTURE. WHERE THE TYPE OF STRUCTURE PROHIBITS THE USE OF 
EYEBOLTS,AN END POST WITH BRACE SHALL BE USED. 

3. FOR EYEBOL TS IN EXISTING CONCRETE, THE \/2 IN. ROUND BARS 
SHALL BE DEFORMED AND GROUTED INTO DRILLED HOLES. 

4. EYEBOL TS SHALL HAVE A MINIMUM OF 1 IN. INSIDE EYE DIAMETER. 
2. EYEBOL TS SHALL BE MADE OF \/2 IN. ROUND BARS WITH A MINIMUM OF 6 IN. OF BODY LENGTH 

EMBEDDED (HOOKED OR BENT) IN FRESH CONCRETE. 
5. EYEBOLTS SHALL BE FURNISHED AND INSTALLED BY THE CONTRACTOR. 

EYEBOL TS WILL NOT BE PAID FOR SEPARATELY BUT SHALL BE INCLUDED 
IN THE WORK. 
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1111~ 
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I I I I I 1211 DIA. 
I I 1 1 I HOLES 

TYPICAL CONCRETE 
FOOTING FOR ALL 
BRACES USING 
METAL POSTS 

~~ ~ FOOTINGS OR BASES 
- - ,, SHALL HAVE CROWNED TOPS 

TYPICAL CORNER POST 
INSTALLATION 

WHEN GATES,ANGLES,CORNERS OR INTERSECTING FENCES ARE 
NOT REQUIRED, LINE BRACES SHALL BE SPACED AS FOLLOWS: 

METAL POSTS - 800 FT.INTERVALS 
WOOD POSTS - 1,400 FT. INTERVALS 

TYPICAL CONCRETE--~ 
FOOTING FOR ALL END, f' 
CORNER AND LINE I I I I I 
BRACE POSTS I 1 1 
USING MET AL POSTS 38 11 

1 1 : 1 

I:: : :~ 
FOOTINGS OR BASES ~ 1,,- b - ~ 
SHALL HAVE CROWNED TOPS ~ ,, 

12" DIA. 
HOLES 

TYPICAL INSTALLATION 
AT FENCE INTERSECTIONS 

LINE BRACE POST 
2\/211 X 2\/211 X 1/4" 
STRUCTURAL STEEL ANGLE 

WIRE FENCES 
AND GATES 

STANDARD PLAN NO. 
M-607-1 
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T FOR COMBINATION WIRE 
GATE, USE 34" MESH AND 
ONE STRAND OF BARBED 
WIRE. EXTEND WOODEN 
STAYS TO GROUND. 

" 12" 
~34" T 

END POST END POST ~ t::!: l 11 1 i4~' 1 

WITH BRACING WITH BRACE ~ t 4 

@2 IN. x 4 IN. x 4 FT. WOODEN STAYS 

® FOUR NO. 12-1/2 GA. WIRE LOOPS 
TO ACT AS HINGES 

© NO. 12-1/2 GA. WIRE LOOPS 

/7;\ TWO 2 IN. x 2 IN. NOMINAL WOODEN STAYS 
\V EQUALLY SPACED 

© NO. 12-1/2 GA. BRACE WIRE, 
DOUBLE STRAND 

WOODEN POSTS METAL END POSTS 
T BARBED WIRE GATE 

16'-0" MIN. GATE OPENING -------- -------
20' -0" MAX. GATE OPENING 

2 VERTICAL BRACES c-· 
~ LATCH 
I I -I I I I "-' 

I~ 
II I II 

FENCE 
WIRE 

11 GA. WRE 
CLAMP 

* CRIMP WIRE CLAMP 
USED TO SECURE 
FENCE WIRE TO POST. 

MIN. 12-1/2 GAUGE 
TIE WIRE 

TIES FOR "STUDDED TEE" 
OR 11U11 POSTS 

TIES FOR ANGLE POSTS 
FENCE WIRE TIES 

/ - , %" x 4" STEEL PINS 

- -~--
--- .\./ '-' ----

1 

I I 

BORE A %" x 2" HOLE IN EACH POST AND BRACE 
TO RECEIVE THE PINS. WRAP THE ENDS OF THE BRACES 
TIGHTLY WITH SEVERAL TURNS OF 12-\/2 GA. SMOOTH 
GALV. WIRE TO PREVENT SPLITTING OR NOTCH POST AND 
NAIL WITH 40d COMMON NAILS. 

CROSS BRACE DOWELING DETAIL 

WHEN POST IS 
TO BE USED FOR 
AN END POST, 
THIS BRACE SHALL 
BE LEFT OFF 

HOLES IN ANGLE POSTS 
AND BRACES SHALL 
ACCOMMODATE 
Y2" DIA. 
GALVANIZED MACHINE 
BOLTS. 

DETAILS OF HOLE SPACING 
FOR END,CORNER,AND 
LINE BRACE POSTS 

ANGLE POST 

t I I --...v f 
2" MIN. ~ 34" 

%" DIA. x 2' 
REINFORCING RODS 

BRACE 

STUDDED 11TEE 11 

LINE POST 
11U11 LINE POST 

TYPICAL METAL POSTS PANEL GATE 
ALTERNATIVE ,.....,.,,_~+ l4" L I 

t 
WOODEN POSTS METAL END POSTS 

(16'-0" MAX.) DRIVEWAY GATES (20'-0" MAX.) 

(METAL AND WOOD END POSTS SHALL BE BRACED SAME AS FOR BARBED WIRE GATES) 

~ 2"MIN. ~ 
lJ FOR SPACING OF GATE PANELS ANO L__i:J ~ 

WOODEN POSTS LENGTH OF POSTS, SEE DETAIL ABOVE. PANEL GATE POSTS 
TWIN DRIVEWAY GATES 

(METAL AND WOOD END POSTS SHALL BE BRACED SAME AS FOR BARBED WIRE GATES) 

....- 2"MIN:.J..I.-': 
-M' =rrrr 
LJ LL.J j 

FOR LENGTH OF POSTS 
AND SPACING OF WIRE 
AND GATE PANELS,SEE 
DRIVEWAY GATE DETAIL 
ABOVE. 

3'-0" 
-J OPENING f-,~ .. 
....- ..l,,LJ:: 
-M' =rrrr 
LJ L..'.:J 

WELDED TO CHANNEL 1 

AND DRIVEN INTO ~ 
GROUND 1 

LATCH DETAIL 

LINE BRACE 

PDST~ l;:;=l 
BRACES 

TOP VIEW 

ELEVATION VIEW 

¢BRACE ATTACHMENT 
DETAIL 

MIN. 1" x 1" x 12" 
CHANNEL 

LINE 
BRACE POST 

CLIP 

TOP VIEW 

2" x 2" x '14'' CLIP 

HOLES IN POSTS, BRACES AND CLIPS 
SHALL ACCOMMODATE \/2" DIA. 2" 
GALVANIZED MACHINE BOLTS. 

BRACE 

CLIP 

TOP VIEW 

ELEVATION VIEW 

JZf ALTERNATIVE BRACE 
ATTACHMENT DETAIL 

JZf ALTERNATIVE ATTACHMENT METHODS,ACCEPTABLE 
TO THE ENGINEER, MAY BE USED. 

W ............... 00 ....... D ....... E ......... N_P ........ O ....... S ___ T~S PANEL GATE POSTS WOODEN POSTS MET AL END POSTS 
WALK GATE ALTERNATIVE WALK GATE 

(METAL AND WOOD END POSTS SHALL BE BRACED SAME AS FOR BARBED WIRE GATES) 

LINE BRACE POST 

CSLEEVE 

ILJ @ 

c:OMPRESSED 

®~ 
SPLICING SLEEVE SHALL BE 
APPROVED BY THE ENGINEER 

WIRE SPLICE 

WOODEN POSTS MAY BE DRIVEN IN _Q_ 
LIEU OF SETTING AND TAMPING, AT lT 
THE OPTION OF THE CONTRACTOR. ~ 

~~~~~NG METHODS SHALL NOT DAMAGE t .J L_ 611 TO 811 POINTING 

v ____c- ALLOWED FOR 
l"--H-- DRIVING POST 

POST POINTING 

/ 

ADD FOR LINE OR /;;/ 
DRILL HOLE FOR 1/4" 
PREVENT SLIPPAGE OF 
CARRIAGE BOLT TO CORNER BRACE // \ // 

// RAIL 
// 

// END 
/ 

// 
// 

// 
// 

BRACE BAND 

,-
~ 34" 

~ + l4" 
t 

ALTERNATIVE POST 
(FOR END, CORNER OR LINE BRACE POSTS) 
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~ 
(2) LUMINAIRE ASSEMBLY 

411-011 

TD 
701-011 

TYPE 2 PULL BOX 
ADJACENT TD EACH 
POLE, (TYP.) 

61-0" MAST ARM 'M-lERE OFFSET 
FROM E.O.P OR B.D.C. IS 81-0" 
DR LESS 

W-0" MAST ARM 'M-lERE OFFSET 
FROM E.D.P DR B.D.C. IS 
GREATER THAN 81-0" 

~--- ANSI C136.41 7-PIN 
RECEPTACLE LOCATION, 
(TYP.) 

~--- LED LUMINAIRE 
REFER TD 
SPECIFICATION 715 FOR 
LUMEN OUTPUT AND 
DISTRIBUTION 

ROUND TAPERED 
GALVANIZED STEEL POLE 

BREAKAWAY TRANSFORMER 
BASE 

41 FT. TD 70 FT.STANDARD 

(2) LUMINAIRE ASSEMBLY 

Of*" 0.0. 

SECTION A-A 

301-0 11 

TD 
401-0 11 

TYPE 2 PULL BOX 
ADJACENT TD EACH 
POLE, (TYP.) 

R SECTION 8-8 

3-8DLT MAST ARM MOUNTING PLATE 
ARM PLATE SHALL MEET APPLICABLE AASHTO REQUIREMENTS 

SELF-SUPPORTED ARM: 
D = 61-011 or 101-011 

R = 51-0 11 (MAX.) 
D/R = 2.0 RATIO (MIN.) 

~---ANSI C136.41 7-PIN 

61-0 II MAST ARM 
w-lERE OFFSET FROM 
E.O.P DR B.O.C. IS 
8'-0" DR LESS 

101-0 II MAST ARM 
w-lERE OFFSET FROM 
E.O.P OR B.O.C. IS 
GREATER THAN 81-0" 

ROUND TAPERED 
GALVANIZED STEEL DR 
ALUMINUM POLE 

RECEPTACLE LOCATION, 
(TYP.) 

~---LED LUMINAIRE 
REFER TO 
SPECIFICATION 715 
FOR LUMEN OUTPUT 
AND DISTRIBUTION 

R 

201-011 
TD 

29'-011 

BREAKAWAY TRANSFORMER 
BASE 

ANSI C136.41 7-PIN 
RECEPTACLE LDCA TIDN, 
(TYP.) 

LED LUMINAIRE 
REFER TD 
SPECIFICATION 715 FDR 
LUMEN OUTPUT AND 
DISTRIBUTION 

ROUND TAPERED 
GALVANIZED STEEL DR 
ALUMINUM POLE 

BREAKAWAY TRANSFORMER 
BASE 

30 FT. TD 40 FT.STANDARD 20 FT. TD 29 FT.STANDARD 

Com uter File Information Sheet Revisions ...... --..... -----------a Colorado Department of Transportation 

LUMINAIRE AND LIGHT STANDARD NOTES: 
1. LUMINAIRES WITH LIGHT SOURCES RATED MORE THAN 3200 LUMENS SHALL 

HAVE ND UPLIGHT (UO RATING) PER IES TM-15-11 AND MOUNTED LEVEL AND 
PLUMB. 

2. ALL LUMINAIRES SHALL BE EQUIPPED WITH AN ANSI C136.41 7-PIN 
RECEPTACLE AND SHORTING CAP FOR WIRELESS CONTROL NODE. 

3. ALL LED LUMINAIRES SHALL BE 3000K NOMINAL OR LESS, PER ANSI 
C78.377-2011 STANDARD AND EQUIPPED WITH A SURGE SUPPRESSION DEVICE 
WITH AN IMMUNITY LEVEL OF lOkV (MINIMUM). ALL LED LUMINAIRES SHALL 
BE EQUIPPED WITH A 0-lOV DR DALI DIMMING DRIVER. 

4. LIGHT ST AND ARDS SHALL NOT BE PLACED IN DITCHES DR OTHER LOW AREAS 
UNLESS AN ALTERNATIVE LDCA TIDN IS NOT POSSIBLE. 

5. BACKFILL SHALL BE COMPACTED IN ACCORDANCE WITH SECTION 203. 

6. POLE CAPS AND BASE PLATE COVERS ARE REQUIRED. 

7. ALL ELECTRICAL COMPONENTS SHALL BE UL LISTED PER THE APPROPRIATE 
UL REQUIREMENTS. INCLUDING BUT NOT LIMITED TD 508A INDUSTRIAL 
CONTROL PANELS. 

8. ELECTRICAL SPLICES MAY BE MADE WITHIN THE POLE BASE DR 
TRANSFORMER BASE AT EACH REGIONS DISCRETION. THE CDOT PROJECT 
MANAGER SHALL CONFIRM WHETHER SPLICE BOXES SHALL BE INSTALLED FDR 
THE PROJECT DR WHETHER SPLICES SHALL BE MADE IN THE POLE. 

~ POLE ASSEMBLY SHALL BE SUPPLIED IN SUFFICIENT LENGTH TD 
ACCOMMODATE LUMINAIRE MOUNTING HEIGHT. 

* FINAL LOCATION OF THE LUMINAIRES SHALL BE APPROVED BY THE ENGINEER. 

t WHERE FOUNDATION IS LOCATED IN SIDEWALK, PAYERS DR OTHER HARDSCAPE, 
THE TOP OF FOUNDATION SHALL BE FLUSH WITH THE TOP OF THE SIDEWALK 
CONFORMING TD ADA REQUIREMENTS. 

NOTE: 
CDOT REGIONAL ENGINEER SHALL 
APPROVE ALTERANTIVE SETBACKS 
ON STEEP SLOPES 

t 211 (MIN.) 
411 (MAX.) 
TOP OF FOUNDATION SHALL 

NOT BE BELOW GRADE.J_ 

TYPE 2 PULL BOX 
ADJACENT TD EACH 
POLE, (TYP .) 
SLOPE AS 
REQUIRED 

LIGHT STANDARD --­
FOUNDATION, (TYP.) 
SEE SHEET 3 

a.: 
ci w~ ~c; 

ARM LENGTH MAY VARY 
FDR BRIDGE LIGHTING 

AND OTHER SPECIAL 
CASES 

61-0 11 (MIN.) 
(WITHOUT GUARDRAIL) 
31-0 11 (MIN.) (BEHIND 

GUARDRAIL) 
121-0 11 (MAX.) 

411 (MAX.) 
FDR TOPSOIL 

I- ci 
r5 cri ::::.~ 
WCD 

~~ 
a..(...) 

LL. LL. 
CJ CJ 

~~ 
Cl<: 
WCD 

e~ 
(/) 
I­
::, 
CJ 

* 

1-­
:::c 
0 
w 
:::c 
0 
z: 
~ 
z: 
::::, 
CJ 
::::. 
() 

LIGHT STANDARD LOCATION 
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BOLT CIRCLE SHALL 
MATCH FOUNDATION \ ACCESS COVER BOLT CIRCLE SHALL MATCH 

LIGHT STANDARD BASE 
\ 

0 

j 

BOTTOM PLATE FRONT VIEW TOP PLATE 
NOTE: MATCH EXISTING BREAKAWAY TRANSFORMER BASE AS CLOSELY AS POSSIBLE. 

CAST ALUMINUM BREAKAWAY 
TRANSFORMER BASE WITH ACCESS COVER; 
111 TD 1-1/411 x 3" TD 411 CONNECTOR 
BOLTS WITH TWO FLAT WASHERS IN 
CONFORMANCE WITH ASTM A 307 (FOUR 
REQUIRED) ---------+------

BREAKAWAY SUBMERSIBLE, 
IN-LINE FUSE HOLDER AND FUSE FOR 
EACH HOT CONDUCTOR AND A 
BREAKAWAY SUBMERSIBLE CONNECTOR 
ON NEUTRAL (IF REQUIRED) -----,f--......-~ 

SECOND CONDUIT AND ADDITIONAL 
SUBMERSIBLE CONNECTORS ARE R 
EQUIRED IF NO SPLICE BOX IS 
INSTALLED. 

~--NUT AND WASHER 

ANCHOR BASE 

11 

z611 
11 ,o 

~---11.------+- BOND ONE #4 STRANDED/INSULATED 
COPPER GROUND WIRE AT 
GROUNDING LUG IN BASE AND 
EXOTHERMIC WELD DR UNDERGROUND 
RATED LUG CONNECT TD GROUND 
ROD. GROUND LUG SHALL BE 
ATTACHED TD THE SIDE OF THE 
TRANSFORMER BASE WITHIN SIGHT 
FROM THE HAND HOLE. 

TYPICAL BREAKAWAY TYPE TRANSFORMER BASE DETAIL 

SCHEDULE 80 PVC CONDUIT 

DETAIL NOTES: 
1. ALL BREAKAWAY TRANSFORMER BASES SHALL CONFORM TD AASHTO 11LRFD SPECIFICATIONA FDR STRUCTURAL SUPPORTS FDR HIGHWAY 

SIGNS, LUMINAIRES AND TRAFFIC SIGNALS". 

2. ANCHOR BOLT SPACING, HARDWARE AND TORQUE CONFORMING TD MANUFACTURER RECOMMENDATIONS. 

3. BREAKAWAY BASES OF ANY TYPE ARE FDR USE INSIDE CLEAR ZONES. BREAKAWAY BASES SHOULD NOT BE USED WHEN THE LIGHT 
STANDARD IS LOCATED AT LEAST ONE AND A HALF TIMES (l.5X) MOUNTING HEIGHT AWAY FROM PEDESTRIAN OCCUPIED AREAS. REFER 
TD CURRENT UTILITY ACCOMMODATION CODE SECTION 3.3.3 FDR CLEAR ZONE REQUIREMENTS. 

4. BREAKAWAY TRANSFORMER BASES MAY BE OMITTED AND THE POLES MOUNTED DIRECTLY ON THE LIGHT STANDARD FOUNDATION AS 
APPROVED BY THE ENGINEER DR AS SHOWN ON THE PLAN.POLES WITHOUT BREAKAWAY TRANSFORMER BASES MUST HAVE HAND HOLE. 

5. ALL CONDUCTORS SHALL BE SIZED IN CONFORMANCE WITH N.E.C. REQUIREMENTS S.0.0.W. 12/3 STRANDED COPPER CONDUCTOR DR #12 
AWG MINIMUM COLOR CODE BLACK, WHITE, GREEN. 

6. LIGHT ST AND ARDS SHALL BE GROUNDED IN ACCORDANCE WITH N.E.C. ARTICLE 250 "GROUNDING AND BONDING". 

,----BOND ONE #4 STRANDED/INSULATED COPPER GROUND WIRE 
AT GROUNDING LUG IN BASE AND EXOTHERMIC WELD DR 
UNDERGROUND RATED LUG CONNECT TD GROUND ROD.GROUND 
LUG SHALL BE WITHIN SIGHT FROM THE HAND HOLE. 

~--- HAND HOLE AND COVER. LOCATE GROUND LUG OPPOSITE 
HAND HOLE AND AT SAME LEVEL. 

BREAKAWAY SUBMERSIBLE, IN-LINE FUSE HOLDER AND FUSE 
FDR EACH HOT CONDUCTOR AND A BREAKAWAY SUBMERSIBLE 
CONNECTOR ON NEUTRAL (IF REQUIRED). 

POLE BASE COVER 
STUB WITH BUSHINGS ----------,f---+-~ • 

ANCHOR BASE -------------=:j:::::;""-~--ff"i7"'1TI 

TOP OF FOUNDATION SHALL BE 2" 
(MIN.), 411 (MAX.) ABOVE FINISHED 
GRADE DR FLUSH IN SIDEWALK PER 
A.D.A. REQUIREMENTS.-------

SECOND CONDUIT AND ADDITIONAL-------~ 
SUBMERSIBLE CONNECTORS ARE 
REQUIRED IF NO SPLICE BOX IS 
INSTALLED. 

STRUCTURAL GROUT 

SPACE & STRUCTURAL GROUT FILL 
CONFORMING TD MANUFACTURER RECOMMEND A TIDNS. 

* PROVIDE 21-0 11 LEVEL COMPACTED SHOULDER AROUND FOUNDATION 
WHERE POSSIBLE. STEEP SLOPES EXEMPTED -
SEE STEEP SLOPE DETAIL ON SHEET 3 

TYPICAL NON-BREAKAWAY BASE DETAIL 
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WHERE SITE CONDITIONS PERMIT 
PROVIDE 2'-0 11 LEVEL COMPACTED 
SHOULDER AROUND FOUNDATION 

SPLICE BOX 
LOCATED IN LEVEL 
GRADE ADJACENT 
TD FOUND A TIDN ------l~ 

* ! 

SPLICE BOX 
LOCATED 
BEHIND 
FOUNDATION 

TOP OF FOUNDATION SHALL 
BE AS HIGH AS THE 
HIGHEST POINT IN GRADE 
WITHIN 21-0 11 

FOUNDATION REQUIREMENTS FOR STEEP SLOPES 

FLUSH-IN-GRADE POLYMER CONCRETE PULL 
BOX, INCIDENT AL TRAFFIC RATED 22,500 
(MIN.) PSI LOAD TEST WITH HEAVY DUTY 
TIER 22 RATED BOLTED COVER 

CONCRETE SUPPORT RING 

211 SCHEDULE 80 PVC (MIN.) __..-c:::::..--rrH 

CONDUITS IN AND OUT 

211 SCHEDULE 80 PVC (MIN.). 
CONNECT TD CIRCUIT AS 
DESIGNATED ON PLANS.----

3/ 411 DIA. X l0'-0 11 LG. COPPER CLAD 
DRIVEN GROUND ROD IN SPLICE BOX 
611 (MIN.) AWAY FROM CONCRETE 
BASE. EXOTHERMIC WELD DR 
UNDERGROUND RATED LUG CONNECT 
CONDUCTOR TD GROUND RD~---~, 

A GROUND RING CONSISTING OF AT LEAST 20' OF 
BARE COPPER CONDUCTOR NOT SMALLER THAN 2 
AWG AND BURIED IN DIRECT CONT ACT WITH THE 
EARTH AT A DEPTH OF NOT LESS THAN 30 11 MAY 
BE SUBSTITUTED FOR A GROUND ROD. REFER TD 
N.E.C. 250-52 (4) AND 250.53 (F). 

* 
3" CLR. 

ANCHOR BOLT CIRCLE SHALL MATCH 
THE LIGHT STANDARD BASE PLATE 
AND BE CENTERED ON FOUNDATION. 

3/ 411 CHAMFER ALL EXPOSED EDGES 

+ 211 (MIN.) 411 (MAX.) 
ABOVE ADJACENT GRADE 

FINAL GRADE (TYP .) 

ANCHOR BDL TS, WITH TOP 811 

DR MORE GALVAN I ZED 

1 c::====c..:1;::,.,· t-- #4 TIES AT 11-0 11 CENTERS 
·,, 

l_ ~~--
1 2'-0" DIA. 

211 CLEAR (MIN.) 
DR 611 (MAX.) 

6 #8 REBAR 

TYPICAL CONCRETE LIGHT STANDARD FOUNDATION 

A CONDUIT FOR THE 
GROUND CONNECTION 
IS REQUIRED IF NO 
SPLICE BOX IS 
INSTALLED. 

6-#4 @ 11 

21-0 11 DIA. (MIN.) 

ANCHOR BOLT CIRCLE SHALL MATCH 
THE LIGHT STANDARD BASE PLATE 
AND BE CENTERED ON FOUNDATION. 

,.-=-......--~ SECOND CONDUIT IS REQUIRED IF 
NO SPLICE BOX IS INSTALLED. 

211 SCHEDULE 80 PVC (MIN.). 
CONNECT TD CIRCUIT AS 
DESIGNATED ON PLANS. 

o')1'-6" OVERLAP 

(ROTATE SPLICES) 

TYPICAL FOUNDATION SECTION 

NOTES: 
l. DIMENSIONS FOR THE TRANSFORMER BASE,ANCHOR BASE AND ANCHOR BOLTS 

ARE VARIABLE FOR THE HEIGHT OF THE LIGHT STANDARD AND THE MAST 
ARM CONFIGURATION. ALL COMPONENTS SHALL FIT AND ACCOMMODATE THE 
REQUIREMENTS OF THE LIGHT ST AND ARD SUPPLIED. 

+ 2. CONCRETE SHALL BE AIR ENTRAINED CLASS BZ AND SHALL CONFORM TD 
SECTION 601 FDR CONCRETE AND SECTION 602 FDR REINFORCING STEEL. 

* 3. WHERE LIGHT STANDARD FOUNDATION OCCUR IN HARDSCAPE AREAS, WHERE 
AN EXPOSED FOUNDATION COULD CREATE A TRIPPING HAZARD, THE TOP OF 
FOUNDATION SHALL BE FLUSH TD THE FINISHED SURFACE TD MEET A.D.A. 
REQUIREMENTS. WHERE EXPOSED LIGHT STANDARD FOUNDATION COMPLIES 
WITH A.D.A. REQUIREMENTS, FOUNDATION SHALL BE INSTALLED 2 INCHES 
ABOVE HARDSCAPE WITH CDOT APPROVAL. 

4. BOND (1) #4 STRANDED/INSULATED COPPER TD GROUND ROD IN PULL BOX / 
SPLICE BOX AND GROUNDING LUG IN POLE BASE HAND HOLE. 

5. PROVIDE 4-TERMINAL SUBMERSIBLE UNDERGROUND RATED LUG CONNECTIONS 
TD FIT #12 AWG - #350 AWG COPPER WIRE. ELECTRICAL SPLICES MAY BE 
MADE WITHIN THE POLE BASE DR TRANSFORMER BASE AT EACH REGIONS 
DISCRETION. SUBMERSIBLE UNDERBROUND RATED LUG CONNECTIONS ARE NOT 
REQUIRED WHEN SPLICES ARE MADE IN THE POLE. 

6. ALL PVC CONDUIT ENDS SHALL HAVE END BELLS DR MALE ADAPTOR, 
THREADED TERMINAL ENDS WITH SCREW ON BUSHING. 

7. FOUNDATION DIMENSIONS PER FOUNDATION SCHEDULE BELOW AND AS NOTED. 
LIGHT STANDARDS HIGHER THAN 50 FEET DR WITH BANNERS,PRECAST 
FOUNDATION, VARYING SOIL, DR WIND CONDITIONS SHALL BE DESIGNED BY A 
STRUCTURAL ENGINEER LICENSED IN THE STATE OF COLORADO.FOR DESIGN 
WIND SPEEDS GREATER THAN V=155MPH ADD AN ADDITIONAL 11-0 11 TD THE 
FOUNDATION DEPTH SHOWN IN THE FOUNDATION SCHEDULE BELOW. 

FOUNDATION SCHEDULE 
POLE HEIGHT FOUNDATION FOUNDATION 

DEPTH 
< 201 81-0 11 

201 
- < 30' 9'-0 11 

301 
- 501 121-0 11 

> 50 1 P.S.E. 

P.S.E. (PER STRUCTURAL ENGINEER) 
FOUNDATION DESIGN DATA: 

DIAMETER 
24 11 

24 11 

24 11 

P.S.E. 

BRDMS1 METHOD USING AASHTO LRFD L TS 1ST, 2015 WITH 2018 
INTERIMS. 

THE DESIGN ASSUMES FOLLOWING SOIL PARAMETERS: 
SOIL DENSITY = 110 LB/CF 
SOIL COHESION = 750 LB/SQFT FDR MEDIUM STIFF COHESIVE SOIL 
SOIL ANGLE = 30° FDR MEDIUM DENSE COHESIDNLESS SOIL 
RESIT ANCE FACTOR = 0.4 FDR FLEXURE. 

TRAFFIC FLOW ) 

CURB LINE 

SECOND PREFERRED INCORRECT SPLICE BOX 
SPLICE BOX LOCATION-----(!] (!] LOCATION 

PREFERRED SPLICE BOX .....fsl \___SECOND PREFERRED 
LOCATION~~ SPLICE BOX LOCATION 

LIGHT ST AND ARD FOUNDATION SHALL BE CAST -IN-PLACE CONCRETE. A COMPLETE FOUND A TIDN 
INCLUDES THE CLASS BZ CONCRETE, REINFORCING STEEL, PVC STUB OUT(S), GROUNDING 
ELECTRDDE(S), ANCHOR BDL TS AND CONNECTOR BOLTS (FOR BREAKAWAY TYPE TRANSFORMER BASES). TYPICAL STREET LIGHT SPLICE BOX PLACEMENT 
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PULL BOX (SPECIAL) 
TOP OF SPLICE BOX TO 
BE BURIED 611 BELOW 
FINISHED GRADE.----,. 

1811 (MIN.) 
I ' PAVEMENT CUTOUT 

RED DETECT ABLE 
6" WIDE WARNING TAPE 
611 DEEP (MIN.) 
1211 DEEP (MAX.)------1.11..-... ...i 

2" 

SURF ACING OR 
FINAL GRADE 

30 11 UNDER GROUND (MIN.) 
48" UNDER ROADWAY 

48" UNDER RAILROAD TRACKS 
48 11 (MAX.) 

CONDUIT BURIAL NOTES 

l. CONTRACTOR SHALL COORDINATE TRENCHING WITH OTHER UNDERGROUND UTILITIES, RAMP METERING AND IRRIGATION. CONTRACTOR 
SHALL USE COMMON TRENCHES AT ALL ROAD CROSSINGS WHERE POSSIBLE. 

2. ONE CONDUIT PER BUNDLE SHALL HAVE ONE #12 AWG LOCATE WIRE AND A NYLON DR POLYESTER PULL TAPE WITH 1,250 LBS TEST 
STRENGTH AND FOOT AGE MARKINGS IN ALL EMPTY CONDUITS. LOCATE WIRES SHALL NOT BE INSTALLED IN FIBER OPTIC CONDUITS. 

3. ELECTRICAL CONDUIT (BORED) SHALL BE UL LISTED HDPE AND INSTALLED USING TRENCHLESS TECHNOLOGY OR EITHER JACKED CONDUIT 
OR DIRECTIONAL BORING. IF TRENCHED CONDUIT IS SPECIFIED ON PLANS, BORED CONDUIT OF EQUAL OR GREATER SIZE MAY BE 
SUBSTITUTED FOR TRENCHED CONDUIT IF PAID FOR UNDER THE ORIGINALLY DESIGNED TRENCHED CONDUIT PAY ITEM AND AT ND 
ADDITIONAL COST TO THE PROJECT. ELECTRICAL CONDUIT (BORED) SHALL CONFORM TD THE SAME MINIMUM DEPTH REQUIREMENTS. 

4. INSTALLING CONDUIT IN ANY METHOD OTHER THAN TRENCHING DR DIRECTIONAL BORE, THAT MAY CAUSE DAMAGE TD THE EMBANKMENT 
OR HIGHWAY AREA, OR BE HAZARDOUS TO THE TRAVELING PUBLIC WILL NOT BE PERMITTED. WHEN JACKING IS SPECIFIED, DISRUPTION 
OF HIGHWAY TRAFFIC WILL NOT BE PERMITTED. 

FINISHED GRADE 
CONDUIT(S) 

5. FOR ALL SCHEDULE 80 PVC CONDUIT, PROVIDE SLIP FIT EXPANSION FITTINGS AT 100 FOOT INTERVALS AND 6 FEET (MAXIMUM) FROM 
EACH ELBOW. EXPANSION FITTINGS WILL BE INST AL LED PER N.E.C. REQUIREMENTS FOR 65 DEGREE FAHRENHEIT TEMPERATURE CHANGE. 

6. FDR ALL TRENCHED CONDUIT, ELBOWS SHALL BE WIDE SWEEPS (36-INCHES MINIMUM) WITH PVC COATED GRC ON THE OUTSIDE AND 
THREADED COUPLINGS. 

TYPICAL CONDUIT BURIAL - SECTION 
7. ALL PVC CONDUIT ENDS IN PULL BOXES SHALL HAVE END BELLS DR MALE ADAPTOR, THREADED TERMINAL ENDS WITH SCREW ON 

BUSHING. 

SCHEDULE 80 PVC CONDUIT 
INTO SPLICE BOX. 

TETHERING CABLE 

211 (MIN.) PVC CONDUIT 
TD DEVICE 

1211 DEEP (MIN.) GRAVEL BED WITH 3/4 11 (MAX.) 
CRUSHED GRANIET FOR DRAINAGE. 

•---- 3/4 11 x 101-0" COPPER CLAD DRIVEN GROUND ROD IN SPLICE BOX. 6" (MIN.) AWAY 
FROM CONCRETE BASE. EXOTHERMIC WELD DR UNDERGROUND RATED LUG CONNECT 
CONDUCTOR TD ROD. 
GROUND RING CONSISTING OF AT LEAST W-0" OF BARE COPPER CONDUCTOR NOT 
SMALLER THAT #2 AWG AND BURIED IN DIRECT CONTACT WITH THE EARTH AT A 
DEPTH OF NOT LESS THAT 21-6 11 MAY BE SUBSTITUTED FDR GROUND ROD. REFER 
TD N.E.C. 250-52 (4) AND 250.53 (F) 

BURIED SPLICE BOX WITH EMS MARKER BALL 

BURIED SPLICE BOX NOTES 
1. ALL PULL BOXES SHALL BE INCIDENTAL TRAFFIC RATED 22,500 PSI LOAD TEST (MINIMUM) WITH HEAVY DUTY TIER 22 RATED 

COVERS. 

2. ALL PULL BOXES SHALL BE TYPE 2. 13 INCHES x 24 INCHES x 12 INCHES DEEP (MINIMUM) UNLESS NOTED OTHERWISE ON 
PLANS. REFER TD N.E.C. SECTION 314.28A FOR BOX SIZE REQUIREMENTS. REFER TD CDOT STANDARD PLAN NO. S-613-3 FOR 
TYPICAL PULL BOX SIZES. 

3. ALL PULL BOXES SHALL BE BURIED 6 INCHES BELOW FINAL GRADE AND COVERED WITH EMBANKMENT AND TOPSOIL. BURIED 
PULL BOXES SHALL NOT BE COVERED WITH CONCRETE,ASPHALT,ROCK OR ANY OTHER HARDSCAPING. CONCRETE SUPPORT RING 
IS NOT REQUIRED FDR THESE SPECIAL BURIED ANTI-THEFT PULL BOXES. 

4. CONNECT COPPER GROUND WIRE TD HELICAL FOUNDATION. 

5. BURIED SPLICE BOXES SHALL ONLY BE USED WHERE APPROVED BY CDDT ENGINEER. 

6. THE WIRE TERMINATIONS IN PULL BOXES SHALL BE MADE USING URG, SUBMERSIBLE INSULATED PEDESTAL LUG CONNECTIONS. 
PROVIDE ONE MULTI-LUG CONNECTOR FOR EACH PHASE,NEUTRAL AND GROUND CONDUCTOR TD BE SPLICED IN THE IN-GRADE 
PULL BOX. 

• I),. • I),. • I),. • I),. • I),. • I),. • I),. 

CONCRETE (CLASS B) SUPPORT RING (NOT REQUIRED 
WHEN EMBEDDED IN CONCRETE SIDEWALK DR OTHER 
SUIT ABLE HARDSCAPE SURF ACE. . . .. . ,,. . . . ,,. "' ,,. ,,. . ,,. 

l> . ~ . l> . • . l> . . 1211 • • l> . . l> . . l> . . 
.. .• (MIN.) _.. · _.. · . .. . .. 

POLYMER CONCRETE BOX COVER,INCIDENTAL TRAFFIC 
RATED TIER 22 AND BOLTED. 

: l> . . /), ~ l> . . /), • ~ ./), : • ~ ./), ~ ~A . I), • l> ./), ~ ~--+--INTERLOCK FDR 
. . . . 
• I),. 

.. ,. 
. l> .. l> ... I ELECTRICAL I c::::ICl 

... w 
12" • I), I),. 

.. (MIN.) 
. l> • l> 

• I),. 

.. ,. .. 
. l> > l> ~ t> • t> •. ... 

L---'--~. ~A- .~ . A· 'A· 

.. .. 
t> • t> • t> •• t> .. t> • t> . t> • 

• • • II, • • ' II, • • • II, • II> 

PLAN VIEW 

SPLICE BOX NOTES 

SECTION A-A 

TYPICAL PULL DR SPLICE BOX 

1. BOX COVERS MUST BE POLYMER CONCRETE WITH FIBERGLASS REINFORCEMENT, INCIDENT AL TRAFFIC RATED TO TIER 22 AND BOLTED WITH 
AN HS LOAD RATING OF 22,500 PSI (MINIMUM). 

2. BOX COVERS SHALL BE LABELED AS FOLLOWS: 
''ELECTRIC" OR "STREET LIGHTING'' ON ALL PULL BOXES CONTAINING CDOT OWNED ELECTRICAL SERVICE. 
''UTILITY ELECTRIC'' ON ALL PULL BOXES CONTAINING UTILITY OWNED ELECTRICAL SERVICE. 

LABELING MUST BE CAST INTO THE COVER AND NOT AS A SEPARATE INDEPENDENT TAG. 

3. REFER TD CDOT STANDARD PLAN No. S-613-3 FDR TYPICAL PULL BOX SIZES. 

4. REFER TD N.E.C. ARTICLE 314 11 PULL AND JUNCTION BOXES AND CONDUIT BODIES MINIMUM SIZE 11 FDR BOX SIZE REQUIREMENTS. REFER TD 
COOT SPECIFICATION 601 FDR CAST-IN-PLACE CONCRETE SPECIFICATION. 

5. THE WIRE TERMINATIONS IN PULL BOXES SHALL BE MADE USING URG,SUBMERSIBLE INSULATED PEDESTAL LUG CONNECTIONS.PROVIDE ONE 
MULTI-LUG CONNECTOR FOR EACH PHASE,NEUTRAL AND GROUND CONDUCTOR TD BE SPLICED IN THE IN-GRADE PULL BOX. 

CONCRETE RING 
CONNECTION . 
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I I 
I I 
I w I 

I ITJ I 

I 
3" (MIN.) I 
611 (MAX.) 

I ALL SIDES I 

I I 
I OJ m I 

1 
36" CLEAR - ALL SIDES m 

1 

~------L _____ I 

m 
3" (MIN.) 
611 (MAX.) 
ALL SIDES 

m 
36" CLEAR 
ALL SIDES 

PLAN VIEW 

LIGHTING 
CONTROL 
CENTER 

LIGHTING CONTROL CENTER PLACEMENT 

DETAIL NOTES 
[I] PREBUIL T NEMA 3R LIGHTING CONTROL CENTER CABINET (LCC). REFER 

TD LIGHTING CONTROL CENTER DETAILS FDR MORE INFORMATION. 

IT) REINFORCED CONCRETE (CLASS B) FOUNDATION PAD,PER STRUCTURAL 
ENGINEER LICENSED IN THE ST ATE OF COLORADO, WITH 1 INCH 
CHAMFER ON ALL EXPOSED EDGES. EDGE OF CONCRETE TO EXTEND 3 
INCHES (MINIMUM) DR 6 INCHES (MAXIMUM) BEYOND EDGE OF CABINET. 

ri1 THE LCC SHALL NOT BE LOCATED IN ANY INTERSECTION SIGHT 
~ TRIANGLES.PLACEMENT SHALL CONFORM TD ALLOWABLE 

ENCROACHMENTS IN THE PUBLIC ROW. 

r71 36 INCH CLEAR ZONE (MINIMUM) ON ALL SIDES OF CONCRETE PAD 
l2.J WHEN LOCATED IN SOFTSCAPE. 48 INCHES OF CLEAR ZONE (MINIMUM) 

ON ALL SIDES OF CONCRETE PAD WHEN LOCATED WITHIN THE 
SIDEWALK. 

[fil 1:24 SLOPE (MAXIMUM) IN CLEAR ZONE AREA. 

@ 200A-2P --~ 
T-HANDLE PULL 
OUT FUSE HOLDER 
IF REQUIRED BY 
UTILITY. 

SERVICE MAIN ----­
CIRCUIT BREAKER 

INCOMING 
FEEDER FROM 
TRANSFORMER 

COMPONENT LIST 

@-© 12 GA. STAINLESS STEEL NEMA 4 

H(9HD A 

HINGED COVER, 12" DEEP, 
ENCLOSURE WITH BACK PANEL, 

OPEN BOTTOM WITH HEAVY l~FBlll~FBzl DUTY MOUNTING FLANGE. 
PROVIDE (6) 1/2" x 811 (MIN.) OF 
CONCRETE ANCHORS TD PAD. 
COLOR PER PROJECT----------00 ;;T 

~~~~~!if DN-P AD---, 11111111101111111111111111111101:E 

CONCRETE :\ SUPPORT RING 

TYPE 2 PULL/ 
SPLICE BOX 

@ 

II 

'\_ FEEDER SIZE DETERMINED BY MAIN CIRCUIT 
BREAKER AND ADJUSTED UP FOR VOLTAGE DROP. 

60" 

18" (MIN) 

REINFORCED CONCRETE 
(CLASS B) FOUNDATION PER 
STRUCTURAL ENGINEER 
LICENSED IN THE STATE OF 
COLORADO. 

@ NEMA 1, SERVICE ENTRANCE RATED, SINGLE PHASE LOAD CENTERS. (SEE PANEL SCHEDULE FDR QUANTITY AND SIZE OF MAIN AND BRANCH BREAKERS). MOUNTED INSIDE NEMA 4 ENCLOSURE. 

@ GFCI MAINTENANCE RECEPTACLE IN A 1-GANG BACK BOX WITH COVER. 

© BP2tRlJHwi~RM~E~~k~cR[ciR~~~6 ~fJ~~ PEDESTAL sERv1cE ENTRANCE RATED wITH LEVER BYPAss rn UTILITY coMPANY sPEc1F1cATmNs. PROVIDE sERv1cE McB s1zE As 1ND1cATED oN oNE-LINE 

@ 200~1 2 POLE.I. 250V, HEAVY DUT\_ NEMA 3R.J. T-HANDLE PULL-OUT METER DISCONNECT, UL LISTED FDR SERVICE EQUIPMENT AND TYPE AND SIZE FUSES AS SHOWN ON ONE-LINE DIAGRAM. MAY BE OMITTED 
BY uTILITY 1,.;0MPANY SPECIFICA1 IONS HD I SEQUENCE REQUIREMENTS. * © 4 POLE, 30A, 250V ELECTRICALLY HELD LIGHTING CONT ACTORS WITH 120V COILS. TWO (2) REQUIRED. * ® 4 POLE, 30A, FUSE BLOCKS WITH 30A, FRNR FUSES TD THE LIGHTING CONTACTDRS AS REQUIRED BY UL 508A (2001 STANDARD FOR INDUSTRIAL CONTROL PANELS). TWO (2) REQUIRED. 

(§) 3/4 INCH x 10 FEET LDNG,COPPER-CLAD DRIVEN GROUND ROD WITH GROUND CONDUCTOR EXOTHERMIC WELD DR UNDERGROUND RATED LUG CONNECT GROUND CONDUCTOR TO GROUND ROD.PROVIDE 
SCHEDULE 80 PVC GROUND WELLS. 

*@ H.0.A. SWITCH - HAND-OFF-AUTO WITH 15A 120V CONT ACTS, BACK BOX, COVER, KNOB & LEGEND AND THE PHOTOCELL CONTROL WIRED IN THE AUTO POSITION. * Q) NEMA 3R 120V PHOTOELECTRIC CONTROL WITH 3-PRONG TWIST -LOCK RECEPTACLE BASE WIRED THROUGH THE H.O.A. SWITCH. THE PHOTOELECTRIC CONTROL SHALL BE MOUNTED ON THE NORTH SIDE ON 
ENCLOSURE DR WINDOW FACING NORTH DR DOWN TD MINIMIZE THE SUN'S INTERFERENCE. 

Cb) OPTIONAL CABINET HVAC PER ENGINEERING REQUEST. PAINT TD MATCH NEMA 4 ENCLOSURE. 

@ OPTIONAL 18 INCH HIGH SKIRT PER ENGINEER REQUEST. 

@ BRANCH RACEWAYS - PROVIDE BRANCH CIRCUIT RACEWAY TD ALL LIGHTING FED FROM THIS LCC. SEE PLAN AND FEEDER SCHEDULE FDR SIZE AND QUANTITY. 

Cf) TERMINAL STRIP - 600V RATED, LUGS TD ACCEPT #1 - 10 AWG COPPER WITH ALL MARKING STRIP, END CAPS AND MOUNTING HARDWARE. PROVIDE THE NUMBER OF TERMINAL POINTS AS REQUIRED, 
MINIMUM OF 36 POINTS. 

NOTE: ALL COMPONENTS LISTED SHALL BE INCLUDED IN THE LIGHTING CONTROL CENTER PAY ITEM. ALL ELECTRICAL COMPONENTS SHALL BE UL LISTED PER THE APPROPRIATE UL REQUIREMENTS. 
INCLUDING BUT NOT LIMITED TD 508A INDUSTRIAL CONTROL PANELS. 

*ONLY REQUIRED FOR LOADS NOT CONTROLLED BY LOCAL NODES. 

RECOMMENDED CABINET TYPE LIGHTING CONTROL CENTER DETAIL 
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FLUSH TO GRADE 
SCHEDULE 80 PVC 
GROUND WELL 
ACCESS BOX 

50" 

INCOMING 
FEEDER FROM 
TRANSFORMER 

1---1 

!_ - _1 ,_ ,-..+-----< B 

__ _g_ __ _ 

t------------1 G 1----------i 

81-0 11 APART (MIN.) 

24 11 CONCRETE POLYMER PEDESTAL 
EXPOSED 4 11 ABOVE GRADE WITH 1211 

OF CRUSHED ROCK INSIDE, SITTING 
ON 611 OF CRUSHED ROCK. 

FLUSH TD GRADE SCHEDULE 80 
PVC GROUND WELL ACCESS BOX 

BRANCH FEEDER(S) TO TRAFFIC 
CONTRDLLER(S), CCTV CAMERA(S), 
LIGHTING LOADS, ETC. 

LIGHTING CONTROL CENTER (PEDESTAL ONLY) DETAIL 

COMPONENT LIST 

~ STAINLESS STEEL,200A,120/240V,NEMA 3R COMBINATIDN,SERVICE ENTRANCE RATED,CDLD SEQUENCE,METER/POWER 
PEDESTAL WITH LEVER BYPASS,LOAD CENTER,MCB AND FUSED TEE-HANDLE PULL OUT DISCONNECT AHEAD OF METER TD 
LOCAL UTILITY SPECIFICATIONS. SEE PANEL SCHEDULE FDR SIZE OF MAIN AND NUMBER AND SIZE OF BRANCH BREAKERS 
REQUIRED.SET ENCLOSURE ON CONCRETE PAD PLUMB AND LEVEL. 

(§:) T-HANDLE,PULL-DUT FUSE TYPE METER,DISCONNECT FLUSH MOUNTED INTO THE BACK SIDE OF THE ENCLOSURE FDR METER 
PROTECTION PER UTILITY SPECIFICATION, COLD SEQUENCE METER WITH WEATHERPROOF COVER AND TAB FDR SEAL. THIS 
ITEM MAY BE OMITTED BY UTILITY COMPANY SPECIFICATIONS HOT SEQUENCE REQUIREMENTS. 

~ SERVICE ENTRANCE PANEL BREAKER SECTION,FDR CUSTOMER LOADS.SEE PANEL SCHEDULES FDR SIZE OF BREAKERS AND 
NUMBER OF POLES REQUIRED. 

@ OPTIONAL BUILT-IN GFCI NEMA 5-20R, DUPLEX, GFCI MAINTENANCE RECEPTACLE FLUSH MOUNTED IN PANEL DEAD-FRONT. 

~ PROVIDE RECESSED CONCRETE PAD MOUNTING PLATE WITH L-BDLTS TD MATCH THE ENCLOSURE BASE BOLT PATTERN. 

@ OPTION 1: POLYMER CONCRETE PEDESTAL FOUNDATION WITH FIBERGLASS REINFORCEMENT. THE PAD SHALL BE CONTINUOUS 
CLOTH REINFORCEMENT ON THE INSIDE AND OUTSIDE PERIMETER. WEIGHT OF THE FOUNDATIONS SHALL BE STENCILED ON THE 
SIDEWALL OF THE FOUNDATION. 

© OPTION 2: PROVIDE 4500 PSI, RE-BAR REINFORCED, CONCRETE WITH A DIRECT EARTH BURY DEPTH OF 18 INCHES (MINIMUM), 
2 INCHES OVERLAP OF THE ENCLOSURE ON ALL SIDES FRONT AND BACK AND 2 INCHES EXPOSURE ABOVE GRADE.PROVIDE 
3/4 INCH CHAMFERED EDGES.PROVIDE STRUCTURAL ENGINEERING STAMPED DRAWING FDR PAD. 

~ 3/4 INCH x 10 FEET LONG,COPPER-CLAD DRIVEN GROUND RODS.EXOTHERMIC WELD DR UNDERGROUND LUG CONNECT 
CONDUCTOR TO ROD. TWO (2) GROUND RODS REQUIRED.GROUND ROD TD BE LOCATED IN SCHEDULE 80 PVC GROUND WELL 
ACCESS WITH BOLT DOWN COVER AND 11 GROUND 11 CAST INTO LID. 

@ OPTIONAL PHOTOCELL - NEMA 3R 120V PHOTOELECTRIC CONTROL WITH 3-PRDNG TWIST -LOCK RECEPTACLE BASE. THE 
PHOTOCELL SHALL BE MOUNTED INSIDE THE ENCLOSURE WITH A GLASS LENS COVERED HOLE IN THE EXTERIOR OF THE 
ENCLOSURE TD ALLOW THE PHOTOCELL TD RECEIVE DAYLIGHT. 

(D OPTIONAL LIGHTING CONT ACTOR - CONTROLLED BY OPTIONAL PHOTOCELL ITEM 1H1 ABOVE WHEN MORE THAN ONE CIRCUIT IS 
TD BE CONTROLLED BY THE PHOTOCELL. 

@ OPTIONAL HAND-OFF-AUTO SWITCH WHEN ITEMS 1H1 AND 1J1 ABOVE ARE USED. PROVIDE THIS HOA SWITCH WITH THE PHOTOCELL 
CONTROL WIRED IN THE AUTO POSITION. 

NOTE: ALL COMPONENTS LISTED SHALL BE INCLUDED IN THE LIGHTING CONTROL CENTER PAY ITEM. ALL ELECTRICAL 
COMPONENTS SHALL BE UL LISTED PER THE APPROPRIATE UL REQUIREMENTS.INCLUDING BUT NOT LIMITED TD 508A 
INDUSTRIAL CONTROL CENTER. 
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