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Appendix A. Roadway Design and Construction Standards -
Standard Drawings

ROADWAY NOTES SD.A
CURB & GUTTERS AND SIDEWALKS SD.2
CURB RAMP & DETECTABLE WARNING AREA NOTES SD.3a
CURB RAMP WITH PANEL DETECTABLE WARNING AREA INSTALLATION SD.3b
CURB RAMP WITH PAVER DETECTABLE WARNING AREA INSTALLATION SD.3c,SD.3d
DIAGONAL CURB RAMP FOR CURB RETURN RADIUS OF 20" TO 30 SD.4a
PERPENDICULAR CURB RAMP FOR CURB RETURN RADIUS OF 35’ TO 50° SD.4b
MID-BLOCK CURB RAMP SD.5
CROSSPAN SD.6
CURB OPENING SD.7
TRENCH DRAIN SD.8a
TRENCH DRAIN WITH TRAFFIC SIGNAL CONDUIT SD.8b
TRAFFIC SIGNAL CONDUIT SD.8c
TRENCH DRAIN INLET WITH SIDEWALK SD.8d
TRENCH DRAIN CLEANOUT SD.9
TRENCH DRAIN 90° CORNER SD.10
BACK TO BACK TRENCH DRAIN CLEANOUTS SD.11
TRENCH DRAIN CONNECTION TO INLET OR MANHOLE SD.12
MEDIAN PLANTER LAYOUT SD.13

Castle Pines Roadway Design and Construction Standards A-1



Appendix A. Roadway Design and Construction Standards — Standard Drawings

MEDIAN PLANTER DETAILS

MEDIAN COVER MATERIAL

MEDIAN NOSE DETAIL

CONCRETE JOINTS

CONCRETE JOINTS

TYPICAL CONCRETE JOINT LAYOUT

CURB INLET - TYPE R (5', 10’ OR 15’ IN LENGTH)

INLET - TYPE C

INLET - TYPED

GRATED INLET TYPE 13

DENVER TYPE 16 — SINGLE NO. 16 INLET

DENVER TYPE 16 — DOUBLE NO. 16 INLET

DENVER TYPE 16 — TRIPLE NO. 16 INLET

DENVER TYPE 16 — SINGLE, DOUBLE & TRIPLE NO. 16 INLET VALLEY

DENVER - GRATE & FRAME AND ADJUSTABLE CURB BOX

MANHOLES

DENVER - TYPE “P" MANHOLE

DENVER-TYPE P MANHOLE, TOP SLAB AND DETAILS

DENVER — MANHOLE AND INLET STEPS

PIPE INSTALLATION IN TRENCH

SD.14

SD.15

SD.16

SD.17

SD.18

SD.19a,SD.19b, SD.19¢, SD.19d

SD.20a, SD.20b, SD.20c, SD.20d

SD.21a,SD.21b, SD.21c

SD.22a,SD.22b, SD.22c

SD.23a,5D.23b

SD.24a,SD.24b

SD.25a,5SD.25b

SD.264a,SD.26b

SD.27a,5D.28b

SD.28a,5D.28b

SD.29a, SD.29b, SD.29¢, SD.29d,
SD.29e, SD.29f, SD.29g

SD.30a, SD.30b,

SD.31a,SD.31b

SD.32

SD.33a,5D.33b
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Appendix A. Roadway Design and Construction Standards — Standard Drawings

PIPE INSTALLATION IN TRENCH FOR STREET CUT

PIPE CONNECTION DETAIL

ROADSIDE DITCH SECTION

URBAN ROADSIDE SWALE

HEADWALLS FOR PIPE CULVERTS

WINGWALLS

CONCRETE OR METAL END SECTIONS

TRAVERSABLE END SECTIONS AND SAFETY GRATES

RESIDENTIAL SIDEWALK CURB CHASE

RANGE BOX

MAILBOX SUPPORT

EMERGENCY OVERFLOW CHANNEL (IN DRAINAGE TRACT)

CURB TRANSITION TO DITCH

CURB CUT

ASPHALT STREET CUT/PATCHING

TEMPORARY STEEL PLATE

SIDEWALK CHASE DRAIN

SD.34a,SD.34b

SD.35a, SD.35b

SD.36

SD.37

SD.38a,5SD.38b

SD.39a, SD.39b, SD.39c¢, SD.394,
SD.3%e

SD.40a, SD.40b

SD.41a, SD.41b, SD.41¢c,
SD.41d, SD.41e, SD.41f

SD.42a,SD.42b

SD.43

SD.44a, SD.44b

SD.45

SD.46

SD.47

SD.48

SD.49

SD.50a, SD.50b, SD.50c¢

TYPICAL SIGN PLACEMENT DETAIL SS.1
STREET NAME SIGN ASSEMBLY SS.2
GROUND MOUNTED STREET NAME SIGN DETAIL SS.3
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TYPICAL LOCATIONS FOR STOP SIGNS AND YIELD SIGNS SS.4
TYPICAL 'NO OUTLET' AND ‘DEAD END’ SIGN PLACEMENT SS.5
TYPICAL CROSSWALK MARKING SS.6
MEDIAN NOSE & SIGN DETAIL SS.7
POST ANCHOR DETAIL SS.8
KLEEN BREAK MODEL 425 FOR CONCRETE INSTALLATIONS SS.9
BIKE LANE/ROUTE SIGNS SS.10
BIKE LANE STRIPING DETAIL SS.11

BIKE LANE SYMBOL

BIKE LANE STRIPING DETAIL SS.12
TYPICAL BIKE LANE

BIKE LANE STRIPING DETAIL SS.13
RIGHT TURN DROP LANE

BIKE LANE STRIPING DETAIL SS.14
T-INTERSECTION

BIKE LANE STRIPING DETAIL SS.15
INTERSECTION APPROACHES
BIKE LANE STRIPING DETAIL S5.16

BIKE LANE AND PARKING

BUFFERED BIKE LANE STRIPING DETAIL SS.17
SHARED LANE MARKING NOTES AND DETAIL SS.18
SHARED LANE MARKING DETAILS SS.19
SIGNAL GENERAL NOTES SI.1
MAST ARM AND SIGNAL HEADS SI.2
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MAST ARM ATTACHMENT AND POLE BASE SI.3
LUMINAIRE POLE SL4
MAST ARM POLE FITTINGS (20' THROUGH 80") S5
TEMPORARY SPAN WIRE POLE SLL6
PEDESTRIAN POLE SL.7
PEDESTRIAN PUSH BUTTON POLE SI.8
PEDESTAL POLE

CONTROLLER CABINET INSTALLATION S1.9
SIGNAL HEADS AND MOUNTING SIL10

GENERAL WIRING NOTES

PERMANENT (PRECAST) PULL BOX SIL11
TEMPORARY (PLASTIC) PULL BOX

PULL BOX (SPECIAL) SIL12
LOOP DETECTOR LEAD-IN

DETECTORS CONDUIT INSTALLATIONS SIL13
UNDERGROUND POWER SCHEMATIC-SIGNALS/GROUND TRENCHING SLL14
OVERHEAD POWER SCHEMATIC-SIGNALS/GROUND TRENCHING SIL15
SCHOOL FLASHING BEACONS - SIDE OF ROAD SIL16
WARNING/REGULATORY FLASHING BEACON TYPICAL CROSSWALK SL17
MARKING

STREET NAME SIGNS SI1.18
BLANK-OUT REGULATORY/WARNING SIGN SIL19
SIGNAL PHASING/STANDARD INTERSECTION WIRING/TYPICAL LEGEND S1.20
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THE FOLLOWING NOTES ARE APPLICABLE TO ALL ROADWAY SECTIONS
(LOCALS, COLLECTORS, AND ARTERIALS), UNLESS MODIFICATIONS ARE
APPROVED IN WRITING BY THE DIRECTOR OF PUBLIC WORKS.

NOTES:

L.
2.
S

GUTTERS SHALL BE AT LEAST 6" THICK.
ALL CURBS SHALL USE THE CATCH SECTION UNLESS OTHERWISE NOTES.

ALL COMBINATION CURB, GUTTER AND SIDEWALKS TO BE 6" THICK (MIN.)
SIDEWALKS WITH VERTICAL CURB AND GUTTER TO BE 6" THICK (MIN.).

NON-LANDSCAPED MEDIAN ISLANDS SHALL BE COVERED WITH AN
ACCEPTABLE IMPERMEABLE SURFACE.

. IF ANY SECTION OF A DETACHED SIDEWALK IS TO BE PLACED OUTSIDE OF

THE ROAD RIGHT-OF-WAY, THEN A SIDEWALK EASEMENT SHALL BE
REQUIRED TO MAINTAIN PUBLIC USE.

TOTAL PAVEMENT THICKNESS TO BE DETERMINED BY PAVEMENT DESIGN
PROCEDURES IN CHAPTER 10.

. PLACEMENT, MOISTURE AND DENSITY CONTROL FOR SUBGRADE, SUBBASE, AND

SURFACING MATERIALS SHALL BE IN CONFORMANCE WITH THE
REQUIREMENTS OF CHAPTER 12.

GUTTER THICKNESS SHALL BE INCREASED TO MATCH CONCRETE PAVEMENT
THICKNESS.

FOR ALL CONCRETE PAVEMENTS, DATE AND COMPANY NAME STAMP MUST
BE APPLIED AT 100'INTERVALS ALONG NEW ROADWAYS. FOR REPAIR WORK,
DATE AND COMPANY NAME STAMP MUST BE APPLIED AT EACH CONTIGUOUS
SECTION.

APPROVED BY THE CITY OF CASTLE PINES

Larny F Winino

ROADWAY NOTES

v

Larry Nimmo
Director of Public Works

DATE Oct 14, 2025

Issued;__ 6/15/2022

CASTLE PINES

Revised: 10/14/2025
/&_\ Standard Drawing No.
CITY OF
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NOTES:

1. IF A SIDEWALK IS PLACED BEHIND THE CURB BUT IS NOT PLACED MONOLITHICALLY, EXPANSION JOINT MATERIAL AND A SILICONE BASE
SEALER MUST BE APPLIED BETWEEN THE SIDEWALK AND THE CURB.

2. SEE DRAWING NUMBER SD.8a and SD.8b FOR TRENCH DRAIN.

3. SEE DRAWING NUMBER SD.16 AND SD.17 FOR CONCRETE JOINTS.

® GUTTER THICKNESS SHALL BE INCREASED TO MATCH CONCRETE PAVEMENT THICKNESS

APPROVED BY THE CITY OF CASTLE PINES CURB & GUTTERS AND
Lﬁﬂ/’%% N cimine SIDEWALKS Issued: __6/15/2022

Revised: 10/14/2025
Larry Nimmo
Director of Public Works Standard Drawing No.
CITY OF

pate Oct 14, 2025 CASTLE PINES SD.2




CURB RAMP_ GENERAL NOTES:

1. IN ACCORDANCE WITH CRS43-2-107(2), ADA COMPLIANT CURB RAMPS SHALL BE PROVIDED AT ALL PEDESTRIAN CROSSINGS AND AT PUBLIC
TRANSPORTATION STOPS WHERE WALKWAYS INTERSECT A CURB. THESE LOCATIONS USUALLY INCLUDE, BUT ARE NOT LIMITED TO STREET
CROSSINGS AT INTERSECTIONS AND AT DESIGNATED MID-BLOCK LOCATIONS.

2. THE FOLLOWING CURB RAMP TYPES ARE GENERAL REPRESENTATIONS. COLORADO DEPARTMENT OF TRANSPIRATION (CDOT).M STANDARD PLANS,
LATEST EDITION PROVIDE ADDITIONAL ACCEPTABLE DETAILS. SEE DETAILED RAMP LAYOUTS ON THE PLANS FOR CONSTRUCTION.

3. ALL WORK SHALL BE DONE IN ACCORDANCE WITH THE STANDARD SPECIFICATIONS OF THE CITY OF CASTLE PINES.
4, SIDEWALK SHALL BE RAMPED WHERE A DRIVEWAY IS EXTENDED ACROSS THE WALK.

5. DETAILS SHOWN IN THE PLAN SHALL APPLY TO ALL CONSTRUCTION OR RECONSTRUCTION OF STREET, CURBS OR SIDEWALKS PER CURB RAMP
DETAILS.

6. IN NEW CONSTRUCTION, RAMP AND CURB MAY BE POURED MONOLITHICALLY.

7. RAMP AND WINGS SHALL BE POURED MONOLITHICALLY.

8. MINIMUM WIDTH OF RAMPS SHALL BE 4 FEET AND RAMP SLOPES SHALL NOT BE STEEPER THAN 7.5%.

9. MAINTAIN BACK OF WALK ELEVATION AT 1.5% SLOPE FROM TOP OF CURB.

10. CONCRETE FOR SIDEWALK RAMPS SHALL BE CLASS "D".

11. A !'/," EXPANSION JOINT SHALL BE REQUIRED WHERE THE CONCRETE RAMP JOINS ANY RIGID PAVEMENT OF STRUCTURE.

12. DRAINAGE STRUCTURES SHALL NOT BE PLACED IN LINE WITH RAMPS. LOCATION OF THE RAMP SHALL TAKE PRECEDENCE OVER LOCATION OF THE
DRAINAGE STRUCTURE.

/5" EXPANSION

DETECTABLE
WARNING AREA

ISOMETRIC VIEW

DETECTABLE WARNING AREA NOTES

1. DETECTABLE WARNING AREAS SHALL BE INSTALLED WITHIN CURB RAMPS AT ALL SIDEWALK/STREET TRANSITIONS, AS DESCRIBED BY THE
AMERICAN'S WITH DISABILITIES ACT ACCESSIBILITY GUIDELINES (ADAAG),LATEST REVISION.

2. DETECTABLE WARNING DEVICES SHALL BE TRUNCATED DOME WARNING DEVICES. COLOR SHALL BE BRICK RED, TILE RED, OR OTHER EQUIVALENT
COLOR TO PROVIDE COLOR CONTRAST WITH ADJACENT SURFACES, AS REQUIRED BY ADAAG SECTION 4.29.2. THE CITY MUST APPROVE THE
TRUNCATED DOME WARNING AREA COLOR PRIOR TO CONSTRUCTION.

3. CONTRACTION COLOR REQUIREMENT SHALL BE MET BY TRUNCATED DOME SECTIONS AND NOT BY USE OF COLORED CONCRETE.

4. DETECTABLE WARNING SHALL BE ON CDOT'S APPROVED MATERIALS LIST. A SAMPLE OF THE DETECTABLE WARNING (TRUNCATED DOMES) TO BE
USED ON THE PROJECT SHALL BE SUBMITTED TO AND ACCEPTED BY THE CITY PRIOR TO CONSTRUCTION.

5. ALL DETECTABLE WARNING AREAS SHALL START A MINIMUM OF 6 INCHES AND A MAXIMUM OF 5 FEET FROM THE FLOW LINE OF THE CURB
UNLESS INSTALLED AT CUT-THROUGH REFUGE ISLANDS, IN WHICH CASE THE DETECTABLE WARNING AREA WILL START AT THE EDGE OF THE
ISLAND. ALL DETECTABLE WARNING AREAS SHALL BE 24 INCHES IN LENGTH AND COVER THE COMPLETE WIDTH OF THE RAMP AREA ONLY.

6. SURFACE APPLIED TRUNCATED DOME PANELS ARE ONLY ALLOWED ON PRE-EXISTING CURB RAMPS AND ARE NOT ALLOWED IN NEW CONSTRUCTION.

APPROVED BY THE CITY OF CASTLE PINES CURB RAMP & DETECTABLE
Lary F Winmo WARNING AREA NOTES Iosued: __0/15/2022

, Revised: 10/14/2025
Larry Nimmo
Director of Public Works Standard Drawing No.
CITY OF

oaTe Oct 14, 2025 CASTLE PINES SD3a




PANEL INSTALLATION NOTES:

1.

DETECTABLE WARNING PANELS, 24" X 24" OR 24" X 30" IN SIZE, SHALL BE PREFABRICATED REDDISH WITH TRUNCATED DOMES AND COMPLY
WITH ADA REQUIREMENTS.ONLY FULL PANELS SHALL BE USED TO OBTAIN SPECIFIC RAMP THROAT WIDTH. (I.E. TWO 24" PANELS FOR A 4'RAMP,
TWO 30" PANELS FOR A 5'RAMP, ETC.)

2. PRIOR TO START OF WORK, CONTRACTOR SHALL SUBMIT, TO THE CITY OF CASTLE PINES FOR APPROVAL, A SAMPLE PANEL AND DOCUMENTATION
FROM THE MANUFACTURER. PANEL SURFACE SHALL HAVE A MINIMUM OF 70% LIGHT REFLECTIVITY CONTRAST WITH THE ADJOINING SURFACE.
PANELS SHALL ONLY BE SELECTED FROM THE APPROVED PRODUCT LIST BELOW:

PRODUCT NAME MANUF ACTURER PRODUCER SUPPLIER CODE
CAST-DWD Pioneer Detectable, LLC GEN130004
Cast-In-Place Tactile ADA Solutions, Inc. GEN100123
DURALAST EJ USA, Inc. GEN130020
Detectable Warning Paving Slob StoneBilt Concepts GEN100341
TekWay Dome-Tiles StrongGo LLC GEN100343
TufTile Cast Iron Tile/Radius-Wedge (CIP) TufTile, Inc. GEN150088

3. PANELS SHALL BE PLACED AS SHOWN, WITH DOME PATTERN IN A SQUARE GRID AND ALIGNED IN THE DIRECTION OF TRAVEL. A STEEL TEMPLATE
SHALL BE USED TO ENSURE PROPER ALIGNMENT AND UNIFORM GRADE.

4. REMOVE THE PROPER AMOUNT OF CONCRETE WITHIN THE TEMPLATE FOR AN ACCURATE INSTALLATION. ONCE TO THE PROPER DEPTH, FLOAT THE
AREA TO RECEIVE THE PANELS UNTIL A SMOOTH PASTE HAS DEVELOPED.

5. WET THE BACK SIDE OF EACH PANEL AND TROWEL SOME CONCRETE PASTE OF APPROVED BONDING AGENT OVER THE WET SURFACE FOR BETTER
ADHERENCE.

6. SET THE FIRST PANEL ON THE FRESHLY PREPARED SURFACE.DO NOT PRESS DOWN HARD ON THE PANEL, BUT PREFERABLY TWIST FROM SIDE TO
SIDE. SET PANEL WITH RUDDER MALLET TO PROPER DEPTH SO THAT THE BASE OF THE TRUNCATED DOME IS AT THE SAME ELEVATION AS THE
ADJOINING RAMP SURFACE.

7. SET SUCCESSIVE PANELS WITH A TIGHT BUTT JOINT AGAINST THE PREVIOUSLY SET PANEL.PROVIDE A " GAP BETWEEN PANELS.

8. FLOAT FRESH CONCRETE AROUND PANELS. FINISH AND BROOM SURROUNDING CONCRETE AS SPECIFIED. CLEAN ANY CONCRETE OFF PANELS WITH A
SPONGE.

9. PROVIDE 1" DEEP TOOL JOINTS AT CORNERS OF DETECTABLE WARNING AREA, AND TOOL AROUND PANELS WITH /" RADIUS EDGER.

10. WHEN CUT PANELS ARE REQUIRED, CUT SECTIONS SHALL NOT SIGNIFICANTLY IMPACT OVERALL TRUNCATED DOMES PATTERN AND CUT DOMES
SHALL BE BEVELED AT A 45-DEGREE ANGLE TO CREATE A SMOOTH TRANSITION.

11. ANY PANELS THAT ARE DAMAGED DURING TRANSPORT OR INSTALLATION WILL BE REJECTED AND SHALL NOT BE INSTALLED.

12. CLEAN QUT '/g" JOINT(S) BETWEEN PANELS AND SEAL WITH EPOXY.

13. SETTING TRUNCATED DOME PANELS IN SAND BEDDING OR OTHER NON-CEMENTITOUS BEDDING MATERIALS SHALL NOT BE ALLOWED.

RAMP WING RAMP WING
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INSTALL PANELS ALONG
CHORD AND PERPENDICULAR

TO RAMP SIDES.

APPROVED BY THE CITY OF CASTLE PINES

Loy P Minms

v

CURB RAMP WITH PANEL DETECTABLE
WARNING AREA INSTALLATION

Issued:

Revised: 10/14/2025

Larry Nimmo

Director of Public Works Standard Drawing No.
CITY OF

DATE Oct 14. 2025 CASTLE PINES SD.3b
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PAVER INSTALLATION NOTES:

1

DETECTABLE WARNING PAVERS SHALL BE PREFABRICATED REDDISH INTEGRALLY COLORED TRUNCATED DOMES SURFACED CONCRETE OR MASONRY
PAVERS. PAVERS SHALL MEET THE REQUIREMENTS OF ASTM C 902 OR ASTM C 936 AND COMPLY WITH ADA REQUIREMENTS.

PRIOR TO START OF WORK, CONTRACTOR SHALL SUBMIT, TO THE CITY OF CASTLE PINES FOR APPROVAL, A SAMPLE PAVER AND DOCUMENTATION
FROM THE MANUFACTURER. PAVERS SURFACE SHALL HAVE A MINIMUM OF 707% LIGHT REFLECTIVITY CONTRAST WITH THE ADJOINING SURFACE.

WELL FOR PAVERS SHALL BE ACCURATELY BLOCKED OUT TO ENSURE PROPER DEPTH, ALIGNMENT, AND UNIFORM GRADE. ONLY FULL WIDTH PAVERS
SHALL BE USED TO OBTAIN SPECIFIED RAMP THROAT WIDTH.

PAVERS SHALL BE PLACED IN THE RUNNING PATTERN SHOWN, DOMES PLACED IN A SQUARE GRID AND ALIGNED IN THE DIRECTION OF TRAVEL.
PAVERS SHALL BE INSTALLED SO THAT THE BASES OF THE TRUNCATED DOMES ARE AT THE SAME ELEVATION AS THE ADJOINING RAMP SURFACE.

SAND FOR BEDDING MATERIAL SHALL CONFORM TO ASTM C 33.SAND TO BE PLACED BETWEEN JOINTS SHALL CONFORM TO ASTM C 144.

BEDDING SAND SHALL BE SCREED TO THE APPROPRIATE DEPTH PRIOR TO THE PAVERS INSTALLATION. A PLATE VIBRATOR SHALL BE USED TO
EMBED THE PAVERS INTO THE SAND. ANY PAVERS THAT ARE DAMAGED DURING. TRANSPORTATION OR INSTALLATION WILL BE REJECTED AND SHALL
BE REPLACED AT THE CONTRACTOR'S EXPENSE.

WHEN CUT PAVERS ARE REQUIRED, CUT SECTIONS SHALL NOT SIGNIFICANTLY IMPACT OVERALL TRUNCATED DOMES PATTERN AND CUT DOMES
SHALL BE BEVELED AT A 45-DEGREE ANGLE TO CREATE A SMOOTH TRANSITION.

JOINT SPACING SHALL BE IN ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATIONS, BUT SHALL NOT BE MORE THAN !/g". JOINTS SHALL BE
FILLED COMPLETELY WITH SAND. EXCESS SAND SHALL BE REMOVED BY SWEEPING.

DETECTABLE WARNING PAVERS SHALL ONLY BE USED WITH PRIOR APPROVAL BY THE CITY.
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APPROVED BY THE CITY OF CASTLEPINES  [CURB RAMP WITH PAVER DETECTABLE
S WARNING AREA INSTALLATION Iosued: _8/15/2022

, Revised: 10/14/2025
Larry Nimmo
Director of Public Works Standard Drawing No.
CITY OF

DATE Oct 14, 2025 CASTLE PINES SD 3¢
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GENERAL NOTES

1. THE DETECTABLE WARNINGS SHALL BE INSTALLED AT SIDEWALK/STREET

PART PART TRANSITIONS. THEY SHALL BE MADE IN PAVER FORM WITH A
OF OF TRUNCATED DOME SURFACE. THE DOMES SHALL BE PLACED IN A SQUARE
WING WING GRID
OR 0R :
S cuns 2. THE TOP OF THE DRAINAGE WEEP HOLE SHALL BE LOCATED AT THE
LOWEST POINT OF THE DETECTABLE WARNING WELL.
A-—
3. ALL DETECTABLE WARNING AREAS (DWA) SHALL START A MINIMUM OF 6
b — | — — INCHES FROM THE FLOW LINE OF THE CURB UNLESS INSTALLED AT
6 L s Renald w4 CUT-THROUGH REFUGE ISLANDS, IN WHICH CASE THE DWA WILL START
2. a3 = - AT THE EDGES OF THE ISLAND. ALL DETECTABLE WARNING AREAS SHALL
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=[5 ofetle elaols aletle alolelo ofeele ool CURB 5. DETECTABLE WARNING PAVERS SHALL ONLY BE USED WITH PRIOR
< |ooloe o|c ajo 0|0 o/o|ojo o|o 8o 8lo of* FLOW APPROVAL BY THE CITY.
) o 0|00 (] CROCR GGG - - A LINE
6" MIN. TO CURB e e e e e
FLOW LINE (SEE 5 R o A B M 2. \4 .
NOTE 3) t .« ; L — g
L ETECTABLE
A~ WARNING WELL
PLAN VIEW QOF —6" 24" 6"

(PAVERS NOT DRAWN TO SCALE)

DOMES (TYP.)
N

DETECTABLE
L—WARNING
PAVERS

.4

N

1

g z

a

1d

[

A

<

Loa SAND FOUNDATIO 1

THE TOP DIAMETER OF THE
TRUNCATED DOMES SHALL BE 50%
TO 65% OF THE BASE DIAMETER
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GENERAL NOTES
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RAMP SLOPES SHALL NOT BE STEEPER
THAN 7.57%.
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MIN. 4'x4' TURNING
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€
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GENERAL NOTES

1. DRAINAGE STRUCTURES, TRAFFIC SIGNAL
EQUIPMENT, JUNCTION BOXES, OR OTHER
OBSTRUCTIONS ARE NOT ALLOWED IN FRONT
OF RAMP ACCESS AREAS.

RAMP SLOPES SHALL NOT BE STEEPER THAN
7.5%.

3. A MINIMUM OF 4'x4' TURNING SPACE AREA
IS REQUIRED AT THE TOP OF THE RAMPS.

w
e

[‘

4. THE LAYOUT OF THE SIDEWALK BEHIND THE
RAMPS AND BETWEEN THE PCR'S VARIES.

€
¢
5' MIN.
ATTACHED
SIDEWALK

5. SEE MEDIAN COVER MATERIAL DETAIL FOR
PATTERNED CONCRETE SPECIFICATIONS.

*[F THE MAIN STREET [S UNCONTROLLED
THE BOTTOM OF THE MAIN STREET RAMP

€
3
€
No-
[e)]

CAN MATCH STREET GRADE.

i
[ I\r@
o]

7
/r’l{
N

® REQUIRED SPOT ELEVATION

PCR

v v v v v SPACE AREA REQUIREDV\ + %
v v v v v v v v v v v
v v
L4

4" THICK PATTERNED CONCRETE
12"x12" BRICK PATTERN
COLORED SUNSET ROSE #160.

MAXIMUM 27 FLOWLINE GRADE

DETACHED —

5' MIN. Bl W
SIDEWALK

ALONG BOTTOM OF RAMP.*¥

DETECTABLE
WARNING AREA

4" THICK PATTERNED CONCRETE
12"x12" BRICK PATTERN
COLORED SUNSET ROSE #160.

DETECTABLE
WARNING AREA

NANA //,'4

& LANDING AREA RUNNING S
& —] PREFERRED, 5% MAXIMUM
PLAN

4'MIN, 3

TURNING 8'MIN. o

SPACE

0P OF
CURE 0P OF

PAVEMENT

CONCRETE
SIDEWALK DETECTABLE RIRRLE
WARNING AREA DETECTABLE
GUTTER SLOPE
LMODIFIED T0 5% MAX WARNING AREA
SECTION A-A SECTION B-B
APPROVED BY THE CITY OF CASTLE PINES CURB RAMP FOR CURB RETURN
LJM% % N cinino RADIUS OF 35’ TO 50 S50
- Revised: 10/14/2025
Larry Nimmo
Director of Public Works Standard Drawing No.
CITY OF
DATE _Oct 14, 2025 CASTLE PINES aD 4h
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e !

//—'/2" EXPANSION JOINT

/CCINTRACTIUN JOINT
/ 3 EA%"x4! PINS—\

/lf_ FOR FLOW ACROSS PAN

CONTRACTION JOINT FOR
CROSSPANS LONGER THAN
18'SHALL BE EVENLY
SPACED @ 10'-12'.

A =
B —{ [ - -
—— —  — ——i
=’E-‘ = / — =
/ A‘-
1 IIPAN N TIIII
12 LENGTH GUTTER APRON SHALL BE 10"
THICK AND HAVE SAME
I/>" EXPANSION JOINT REINFORCEMENT AS CROSSPAN
FLOW LINE ON UNIFORM GRADE
BETWEEN RADIAL POINTS
PLAN
w/2 (W)/2
CROWN SHALL BE TRANSITIONED OUT OF (w/2) wy/
THE STREET. SEE SECTION 7.3 OF THESE ()]
SPECIFICATIONS. NO CROWN EXISTS AT\ (
THE CROSSPAN L - —_ =+ 3 .. . : I
ot Fead 2 et _E . *, ';_L 1o

i _
6\ s
T A

EXPANSION JOINT

SECTION B-B

] 3" CLR.
2" MIN. CLASS 6 ROADBASE (IF

REQUIRED FOR SOIL CONDITION)

SECTION A-A

FIBERMESH MIXED AI 1/ LBS./ C.Y. CONCRETE

WIDTH (W) | DEPTH (D) | THICKNESS (T)
8I 2II lOII
10" 2l 10"

NOTE: LOCAL STREET INTERSECTIONS
REQUIRE AN 8'CROSSPAN. COLLECTOR
STREET INTERSECTIONS REQUIRE AN 10'
CROSSPAN. CROSSPANS ARE NOT ALLOWED
AT ANY ARTERIAL STREET INTERSECTION.

APPROVED BY THE CITY OF CASTLE PINES

CROSSPAN

Issued;,__ 6/15/2022

Larry Nimmo c
Director of Public Works

Revised: Oct 14, 2025

DATE _Oct 14, 2025

=5 CITY OF B =

CASTLE PINES

Standard Drawing No.

SD6




2I_GII 5I_6II 4 - 4I ]
| e T R
s R=1l/p" : 3 e A LB,
/2 \ . ” :v f‘” RSO § i DI a. F
6" 2"f . : . P . ...-.4-__ b : < T
I—zl_oll__ " L
— 6 ROSS-SECTION A-A THROUGH CUR T

FIBERMESH MIXED AT 1/2 LBS./ C.Y. CONCRETE.

/ WIDTH OF CURB CUT

. L 5'7f—wmm OF CURB opmmcf 5 .
/_/ A== Y
/5" EXPANSION
JOINT (TYP.)

/ / 7

|
EXPANSION JOINT MATERIAL A~ Yyt EXPANSION
REQUIRED IF CONCRETE DRIVE IS JOINT (TYP.) \VERTICAL CURB & GUTTER

USED BEHIND CURB CUT
CURB OPENING WITH TAPERS

—‘-l SEE CROSSPAN DETAIL FOR WIDTH AND REINFORCING CRITERIA [—7

: — " . ————
l a% w sl o et a K—PRDPDSED GRADE
L RN _ . 4 <
CRDSSPAN—/ = w
WIDTH OF CURB OPENING EXPANSION JOINT
A MATERIAL REQUIRED IF

/" EXPANSION
JOINT (TYP.)

CONCRETE DRIVE IS USED
BEHIND CURB CUT

\ | 1 | AN
A 1/.n
CONTRACTION /2" EXPANSION VERTICAL CURB %

JOINT (TYP.) CROSSPAN TYPE | JOINT (TYP.) GUTTER
CURB OPENING WITH CROSSPAN

NOTES:

1. BACK OF CURB CUT EXTENDS TO BACK OF WALK OR BACK OF BICYCLE PATH.IF NO WALK IS PRESENT, EXTEND BACK OF CURB CUT TO 5'-6"
BEHIND FLOWLINE OR TO R.0.W.LINE, WHICHEVER IS GREATER.

2. CITY SHALL APPROVED LOCATION OF CURB CUT BEFORE CONSTRUCTION.
3. CURB OPENINGS OF 30'0R MORE MUST BE CONSTRUCTED WITH A MINIMUM 20'RADIUS CURB RETURN.

4. DESIGN ENGINEER MUST DEMONSTRATE THAT STREET DRAINAGE STAYS WITHIN THE STREET RIGHT-OF-WAY.

APPROVED BY THE CITY OF CASTLE PINES

CURB OPENING Issued: __6/15/2022

- Revised: Oct 14, 2025
Larry Nimmo
Director of Public Works Standard Drawing No.
CITY OF

DATE Oct 14, 2025 CASTLE PINES SD.7
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NO
1.

12"

FILTER CLOTH, U TO 6" (WAx) OF - S
L LOTH, U "' (MAX.

"SQUEEGEE" MAY BE USED TO PREVENT (SEE SD.9) ™
POP-UP SPRINKLER-HEADS FROM

PENETRATING THE FILTER CLOTH. o *\l._,u = .
\, /r ****** S8

wwwwwwwwwwwwwwwwwwww

SQUEEGEE
o ——

PERCENTAGE PP B
SIEVE size | HERCENTACE e e T
WEIGHT f ",‘,' ',v'_ el ;
3/8 - INCH 100 S
NG. 50 0 to 10
ND. 100 0to 5
SQUEEGEE
NG, 200 0 to 3 ~

MIRAFT 140N FILTER CLOTH OR
EQUIVALENT. FILTER CLOTH MUST WRAP
BOTH THE PIPE AND THE ENTIRE TRENCH.

4" SDR 35 PVC
PERFORATED DRAIN PIPE

TES:
4" PYC PERFORATED PIPE MUST BE SDR 35 (NO FLEX-PIPE) TO MAINTAIN POSITIVE
SLOPE, AND MINIMIZE LOW POINTS AND PONDING.

THE 4" DRAIN PIPE SHALL BE CONNECTED TO A STORM DRAINAGE INLET OR
MANHOLE. IF AN INLET OF MANHOLE IS NOT ACCESSIBLE, THE OUTLET MUST BE
CONSTRUCTED PER SECTION 7.6.4 OF THE ROADWAY STANDARDS.

IF THE TRENCH DRAIN IS TO BE PLACED UNDER PAVEMENT, THE TRENCH DRAIN
NEEDS TO BE SCHEDULE 80 SOLID WALL PIPE WITH CLEANOUTS INSTALLED ON
BOTH SIDES OF THE PAVEMENT.

X
A

\
NN
\\7 {<\

X
PR,
/\\//\\/
/\\/\\/
N //\ >
K ¢

=
=]
=

/
7

AN
A
N
LK
NN,
S
&

X

2
Z

N
K
XK
WS
XK
N
X

O\
KK

2.

/

120°

4" SDR 35 PVC PERFORATED DRAIN PIPE SPECS:

'/2"-%" OPENINGS (2" LONG SLOTS ACCEPTABLE)
5" 0.C. HOLE SPACING.

JOINT TYPE: RUBBER GASKET OR GLUE ALLOWED. (PER
MANUFACTURERS RECOMMENDATIONS)




TO MAINTAIN THE INTEGRITY OF THE
FILTER CLOTH, UP TO 6" (MAX.) OF
"SQUEEGEE" MAY BE USED TO PREVENT
POP-UP SPRINKLER-HEADS FROM

CLEANOUT
(SEE SD.9)™ ™\

12"
MIN.

f 4" SOD

l—@"

PENETRATING THE FILTER CLGTH.\'

SQUEEGEE
TOTAL
PERCENTAGE
SIEVE SIZE | DERSENTACE e
WEIGHT Pl
3/8 - INCH 100
NO. 50 0 to 10
NO. 100 0t 5 SQUEEGEE
NO. 200 0to 3 ~
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MIRAFT 140N FILTER CLOTH OR
EQUIVALENT. FILTER CLOTH MUST WRAP
BOTH THE PIPE AND THE ENTIRE TRENCH.

i

ol

4" SDR 35 PVC PERFORATED
DRAIN PIPE

NOTES:
1. 4" PVC PERFORATED PIPE MUST BE SDR 35 (NO FLEX-PIPE) TO MAINTAIN
POSITIVE SLOPE, AND MINIMIZE LOW POINTS AND PONDING.

2. THE 4" DRAIN PIPE SHALL BE CONNECTED TO A STORM DRAINAGE INLET OR
MANHOLE. IF AN INLET OR MANHOLE IS NOT ACCESSIBLE, THE OUTLET MUST
BE CONSTRUCTED PER SECTION 7.6.4 OF THE ROADWAY STANDARDS.

3. IF SIDEWALK IS ATTACHED TO THE CURB, THEN TRENCH DRAIN SHALL BE
LOCATED BEHIND THE SIDEWALK.

4. TRAFFIC SIGNAL CONDUIT SHALL BE 2" SCHEDULE 80 PVC WITH PULL ROPE
AND TRACE WIRE. TYPE I PULLBOX SHALL BE INSTALLED AT 500 FEET
MAXIMUM SPACING AND AT BOTH CORNERS OF INTERSECTIONS.

5. TRAFFIC SIGNAL CONDUIT AND PULL BOXES SHALL BE IN CONFORMANCE WITH
CHAPTER 9 OF THE ROADWAY STANDARDS.

6. IF TRENCH DRAIN IS TO BE PLACED UNDER PAVEMENT, THE TRENCH DRAIN
NEEDS TO BE SCHEDULE 80 SOLID WALL PIPE WITH CLEANOUTS INSTALLED
ON BOTH SIDES OF THE PAVEMENT.

60°

\\\/A\%\

N

:

BACKFILL AND TAMP WITH NATIVE
MATERIAL TO MATCH COMPACTION
OF SURROUNDING GROUND.

RED OR YELLOW CAUTION TAPE
PLACED 12" ABOVE 2" CONDUIT.

SRXAY 2o KX
N

KL AAD

120°

2" TRAFFIC SIGNAL CONDUIT ALONG MAJOR
COLLECTORS AND ARTERIALS.

CONDUIT IS ONLY NECESSARY ON ONE
SIDE OF THE ROADWAY, PREFERABLY SAME
AS OTHER ADJACENT CONDUIT. CONTACT
THE CITY.

KKK

4" SDR 35 PVC PERFORATED DRAIN PIPE SPECS:

'/5"-%" OPENINGS (2" LONG SLOTS ACCEPTABLE)
5" 0.C. HOLE SPACING.

JOINT TYPE: RUBBER GASKET OR GLUE ALLOWED. (PER
MANUFACTURERS RECOMMENDATIONS)
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TO MAINTAIN THE INTEGRITY OF THE
FILTER CLOTH, UP TO 6" (MAX.) OF
"SQUEEGEE" MAY BE USED TO PREVENT
POP-UP SPRINKLER-HEADS FROM
PENETRATING THE FILTER CLOTH.

CLEANOUT 12"
(SEE SD.9) ™\

f 4" SOD

G I - I BT ‘
P I e .

PR I
a0 4 .

MIRAFT 140N FILTER CLOTH OR
EQUIVALENT. FILTER CLOTH MUST WRAP
BOTH THE PIPE AND THE ENTIRE TRENCH.

SQUEEGEEX 3

SQUEEGEE
TOTAL
PERCENTAGE
SIEVE SIZE | pASSING BY
WEIGHT
3/8 - INCH 100
NO. 50 0 to 10
NO. 100 0to 5
NO. 200 0to 3
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NOTES:

1.

4" PVC PERFORATED PIPE MUST BE SDR 35 (NO FLEX-PIPE) TO MAINTAIN
POSITIVE SLOPE, AND MINIMIZE LOW POINTS AND PONDING.

THE 4" DRAIN PIPE SHALL BE CONNECTED TO A STORM DRAINAGE INLET OR
MANHOLE. IF AN INLET OR MANHOLE IS NOT ACCESSIBLE, THE OUTLET MUST
BE CONSTRUCTED PER SECTION 7.6.4 OF THE ROADWAY STANDARDS.

IF THE TRENCH DRAIN IS TO BE PLACED UNDER PAVEMENT, THE TRENCH
DRAIN NEEDS TO BE SCHEDULE 80 SOLID WALL PIPE WITH CLEANOUTS
INSTALLED ON BOTH SIDES OF THE PAVEMENT.

4" SDR 35 PVC PERFORATED
DRAIN PIPE

120°

4" SDR 35 PVC PERFORATED DRAIN PIPE SPECS:

'/2"-%" OPENINGS (2" LONG SLOTS ACCEPTABLE)
5" 0.C. HOLE SPACING.

JOINT TYPE: RUBBER GASKET OR GLUE ALLOWED. (PER
MANUFACTURERS RECOMMENDATIONS)
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MBINATION

CURB, GUTTER AND SIDEWALK

4" DIA. TRENCH DRAIN

| COMBINATION CURB, GUTTER AND SIDEWALK

PLAN VIEW

RIGHT OF WAY TYP.

4" PVC PIPE &

/RDUND DRAIN LID

,—PROPERTY LINE TYP.

\2')(2' CONCRETE PAD

4" SOD

e -

s v ay

SQUEEGEE
TOTAL PERCENTAGE
SIEVE SIZE | pASSING BY WEIGHT
3/8 - INCH 100
NO. 50 0 to 10
NO. 100 0tos
NO. 200 0to3

NOTES:

1. 4" PVC PERFORATED PIPE MUST BE SDR 35
(NO FLEX-PIPE) TO MAINTAIN POSITIVE SLOPE,
AND MINIMIZE LOW POINTS AND PONDING.

TO MAINTAIN THE INTEGRITY OF THE

FILTER CLOTH, UP TO 6" (MAX.) OF

"SQUEEGEE" MAY BE USED

PROFILE VIEW

SQUEEGEE AN
W\i@;

MIRAFT 140N FILTER CLOTH OR
EQUIVALENT. FILTER CLOTH MUST WRAP
BOTH THE PIPE AND THE ENTIRE TRENCH.

4" SDR 35 PVC PERFORATED

DRAIN PIPE

X
S
&

4" SDR 35 PVC PERFORATED DRAIN PIPE SPECS:

/o"-%" OPENINGS (2" LONG SLOTS ACCEPTABLE)

THE 4" DRAIN PIPE SHALL BE CONNECTED TO A
STORM DRAINAGE INLET OR MANHOLE.IF AN
INLET OR MANHOLE IS NOT ACCESSIBLE, THE
OUTLET MUST BE CONSTRUCTED PER SECTION
7.6.4 OF THE ROADWAY STANDARDS.

5" 0.C. HOLE SPACING.

JOINT TYPE: RUBBER GASKET OR GLUE ALLOWED. (PER

MANUFACTURERS RECOMMENDATIONS)

N\

NN,

/ / N " / / /

SEAREEK

R R,

NN AN
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60°

120°
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NOTES:

1.

OUTSIDE DIAMETER OF CONCRETE
COLLAR SHALL BE LARGE ENOUGH TO
ACHIEVE 3" THICK MIN. CONCRETE
OUTSIDE OF PIPE FITTING. COLLAR
SHALL ALLOW PVC CAP TO BE
REMOVED AND REPLACED AS INTENDED.

4" PVC PERFORATED PIPE MUST BE
SDR 35 (NO FLEX-PIPE) TO MAINTAIN
POSITIVE SLOPE, AND MINIMIZE LOW
POINTS AND PONDING.

3. MAX. SPACING 200'.

6" SCHEDULE 80 PVC
EXTEND AS NEEDED

—{ = 3" MIN.

o

3" MIN. —1

6" PVC PIPE & BRASS
O r,/‘FLUSH CLEANOUT PLUG

\CDNCRETE COLLAR

PLAN VIEW OF COLLAR

CONCRETE COLLAR

WATER TGHT CAP

6"x12" SDR 35 PVC
SOLID WALL PIPE

30"

6" LOW

6ll

OOOOOCOB

22990_.9999"

4" SDR 35 PVC
PERFORATED
TRENCH DRAIN

6"x4" SCHEDULE 80 PVC
REDUCER (TYP.)

6"x6" 45° SCHEDULE]

4" SDR 35 PVC
6"x45° SCHEDULE \
80 PVC "Y" FITTING N6 D PERFORATED

80 PVC ELBOW TRENCH DRAIN

LG”XIT' SDR 35 PVC
SOLID WALL PIPE

5' MAX.

WRAPPED DRAIN
SEE TRENCH
DRAIN DETAIL.




4" SDR 35 PVC
_— PERFORATED TRENCH DRAIN

=
(==
|
[

6"x4" PVC REDUCER

6"x12" SDR 35 PVC

/SULID WALL PIPE

6"x45 DEG PVC ELBOW

6"x12" SDR 35 PVC
SOLID WALL PIPE

6"x4" PVC REDUCER

FLOW

6'x12" SDR 35 PVC
SOLID WALL PIPE | 4

\4" SDR 35 PVC

PERFORATED TRENCH DRAIN

APPROVED BY THE CITY OF CASTLE PINES TRENCH DRAIN 90° CORNER Issued:  6/15/2022

: v Revised: Oct 14, 2025
Larry Nimmo
Director of Public Works Standard Drawing No.
CITY OF

DATE Oct 14, 2025 CASTLE PINES SD.10
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NOTES:

1. OUTSIDE DIAMETER OF CONCRETE
COLLAR SHALL BE LARGE ENOUGH TO
ACHIEVE 3" THICK MIN. CONCRETE
OUTSIDE OF PIPE FITTING. COLLAR
SHALL ALLOW PVC CAP TO BE

REMOVED AND REPLACED AS INTENDED.

2. 4" PVC PERFORATED PIPE MUST BE
SDR 35 (NO FLEX-PIPE) TO MAINTAIN
POSITIVE SLOPE, AND MINIMIZE LOW
POINTS AND PONDING.

CONCRETE COLLAR

6" SCHEDULE 80 PVC
EXTEND AS NEEDED

3N

-

~ = 3" 3 e -
3 - —
"
STMIN 7 6" PVC PIPE & }
BRASS FLUSH ,
T L L L—""Cleaout pLus | —]—[
{ ( y L 4_{
™ concrete com—" L
S oy e
PLAN VIEW
5' MAX.

WATER TGHT CAP
SEE PLAN VIEW

r 3" MIN.

L—_{— 3" MIN.

CONCRETE COLLAR

6" SCHEDULE 80 PVC
EXTEND AS NEEDED

32" 5 5 5
WRAPPED TRENCH oo 6 Sasssserhiteseses WRAPPED TRENCH
SEE TRENCH o e e azesass SEE TRENCH
DRAIN DETALL. ¢ o g DRAIN DETAIL.
O O O O O a0 O 0 0 O
} t
4" SDR 35 PVC 6"-45° SCHEDULE 80 4" SDR 35 PVC
PERFORATED PVC ELBOW PERFORATED
TRENCH DRAIN TRENCH DRAIN
6" PVC, SCHEDULE 80, 12" LONG
6"x4" ~ PVC 6"x4" ~ PVC

REDUCER (TYP.)

REDUCER (TYP.)




TYP.
FOR TYPE R
A INLET

8" CORE INTO CONCRETE STRUCTURE,
PLACE TRENCH DRAIN IN OPENING AND
FILL VOIDS WITH CLASS D CONCRETE

4" TRENCH DRAIN

SEE DETAIL SD.80
A

4" TRENCH DRAIN

FOR TYPE R
INLET

| |
_-..B
PLAN VIEW
r
S
I =4
I'-6" TYP

)
1I'-6" TYP.
FOR TYPE R
INLET

q

\8" CORE INTO CONCRETE STRUCTURE,

\_4" TRENCH DRAIN
SEE DETAIL SD.8a

PLACE TRENCH DRAIN IN OPENING AND
FILL VOIDS WITH CLASS D CONCRETE

2'-7" TYP.
FOR TYPE R
INLET

)

SEE DETAIL SD.8a

8" CORE INTO CONCRETE
STRUCTURE, PLACE
TRENCH DRAIN IN
OPENING AND FILL VOIDS
WITH CLASS D CONCRETE

SECTION B-B
END VIEW

APPROVED BY THE CITY OF CASTLE PINES

Larry Nimmo v
Director of Public Works

DATE Oct 14, 2025

TRENCH DRAIN CONNECTION TO
INLET OR MANHOLE

CITY OF

CASTLE PINES

Issued: __ 6/15/2022

Revised: Oct 14, 2025

Standard Drawing No.
SD.12
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\ TURNBAY +=—TAPER VARIES

LENGTH VARIES

7% !

LENGTH VARIES

NOTES:

B -

| RADIUS VARIES/

\MEDIAN COVER MATERIALf

BETWEEN PLANTERS

| CLEAR SIGHT WINDOW

' CLEAR SIGHT WINDOW

MEDIAN

|

1§-. 1 PLANTER
i ; SEE SD.13

]

1

TOP OF CURB

)

_w(_
-

RESTRICTED PLANTING - LOW SHRUBS AND GROUND COVER
THAT DO NOT EXCEED 1'-6" ABOVE TOP OF ADJACENT CURB.

FLUWL]NEJ

—L

PLANTERS SHALL BE SPACED TO PROVIDE SAFE SIGHT
DISTANCE.

MATURE VEGETATION GROWTH SHALL NOT EXTEND OVER
BACK OF CURB INTO ADJACENT LANES.

SECTION A-A
12! 12 12! 12! 12
! TRAVEL TRAVEL LEFT TRAVEL TRAVEL
! LANE LANE TURN/DECEL LANE LANE
LANE
5t
I . PAINTED
1 MEDIAN
- |
b= 1 =
SECTION B-B




\ MEDIAN COVER

MATERIAL \

] ] ]
| [
| [
| [
| [
| [
| | | | g-gn CONTRACTION JOINT
| [
| [
| [
| [
EXAUSED .
AGGREGATE |
|
| | '
| | \ g
| | T~
| [
| [
| / | PLANTED AREA
EXISTING CURB_/" | | FILL W/ 1'-0" MIN. TOPSOIL
& GUTTER o
| | TRENCH DRAIN
L SEE SD.8a
| | THROUGH SD.11
| [
| [ L
A A z | =
t | [ ’ e
| [ 2w
| | =2
| [ e :
| | 5o
| [ = z =
| Lo ol
. [‘_3"
2I_G|| ]._g"
EXPOSED AGGREGATE
lll
EXPANSION JOINT
1" —l ]6"
f 1=
-—— TRENCH DRAIN
o e T THROUGH SD.11
/ 21 | 2 - NO. 4 REBAR
MEDIAN CURB CONTINUOUS 3" CLEARANCE
SECTION A-A
APPROVED BY THE CITY OF CASTLE PINES
MEDIAN PLANTER DETAIL Issued: __6/15/2022
- -~ Revised: Oct 14, 2025
Larry Nimmo
Director of Public Works Standard Drawing No.
CITY OF
DATE Oct 14. 2025 CASTLE PINES SD.14




TRANSVERSE /" EXPANSION JOINT

EVERY 200 FT. ALONG MEDIAN\

MEDIAN COVER
MATERIAL
6||
j/ N

EXPANSION JOINT MATERIAL
AND SEALANT (TYP.)

MEDIAN CURB
AND GUTTER

2
PS5
=
RECOMPACT SUITABLE ON-SITE OR
IMPORTED FILL PER TABLE 12-1.
4
A
EMBANKMENT G
MATERIAL A
e

NOTES:
I, MEDIAN COVER MATERIAL SHALL BE CLASS D OR CLASS P CONCRETE.

2. INSTALL '/,"x6" EXPANSION MATERIAL AT MEDIAN NOSES, FIXED OBJECTS, AND AT TRANSVERSE JOINTS AT 200 FT.INTERVALS
(MAXIMUM) ALONG THE MEDIAN.

3. CONCRETE IS TO BE COLORED SUNSET ROSE #160 OR APPROVED EQUAL WHEN MEDIAN IS IN A CONCRETE ROADWAY.
4. FOR WEED CONTROL PRIOR TO MEDIAN PAVING, APPLY A PRE-EMERGENT HERBICIDE TO MEDIAN SUBGRADE AREA PER MANUFACTURER'S

SPECIFICATIONS FOR PAVING UNDER THE BARRIER 50 LABEL (PBI GORDAN). TRIFLURALIN IS LABELED FOR USE UNDER ASPHALT UNDER
THE TREFLAN 4EC LABEL (EIANCO).

APPROVED BY THE CITY OF CASTLE PINES
/ % yy MEDIAN COVER MATERIAL Issued: __6/15/2022

, Revised: Oct 14, 2025
Larry Nimmo
Director of Public Works Standard Drawing No.
CITY OF

DATE Oct 14, 2025 CASTLE PINES SD.15




SEE SS.7 FOR MEDIAN NOSE

SIGN AND DELINEATION.

NOTES:

L.

4'FL - FL
WITH /5" EXPANSION MATERIAL

/MEDIAN CURB & GUTTER

LY

/—'/2' EXPANSION JOINT
\\\
\MEDIAN CURB & GUTTER

—12'"
—12"

6" —

\ —_=
[~ o
< °g
o o<
e oa
[}
>
<
a
[}
— |
[} 1
o
Q e
= T e
o
(&S] =
™
=

APPROVED BY THE CITY OF CASTLE PINES
, MEDIAN NOSE DETAIL Issued: __6/15/2022
Lﬂ/u% % N imins

: Revised: Oct 14, 2025
Larry Nimmo
Director of Public Works Standard Drawing No.
CITY OF

DATE _Oct 14, 2025 CASTLE PINES SD.16




NTRACTION OR _WEAKEN PLAN NT
N.T.S.
—’I I‘—3/s"
T T . Tr Tias L
o B e : Zn< l'.Aa
D o.atE e '«JUINT SEA ANT/E“ Yo' 3
g, E T4 MATELRIAL < ﬁ—-‘}-‘ Y
) . L . i £ «‘ a’.
e s ."4..'4-;, 1 “u L a7 htes
R ) ¥ DT
a4 i ' < 0 . : S A
s .o & GENTEDA | bW
" &5 P i .
: . P _ ,
= a a a-
. e — =
S

NOTE: WASH & BLOW OUT WITH FORCED AIR UNTIL DRY BEFORE APPLYING SEALANT MATERIAL.

SAWED JOINT
N.T.S.

o
A
0:0‘4

XJ

R Pnag
oo
».

3
555
Po%e?

5%
55
o2

5

o teateleds
525050528
%6%0% %"

5

‘0‘0‘0‘0‘.‘0‘0‘.‘0‘0
Sregesesateteretatel
2 X 2K K 0 ¢ o K o o

L

z3
Pol

SRR
5050
P’

00 - s -

EXPANSION JOINT
N.T.S.

NOTES:

L.
28

JOINT SEALANT MATERIAL MUST BE ON CDOT APPROVED PRODUCTS LIST.
%" DIA. BACKER ROD.

APPROVED BY THE CITY OF CASTLE PINES

CONCRETE JOINTS

Issued: __ 6/15/2022

Revised: Oct 14, 2025

Larry Nimmo

Director of Public Works Standard Drawing No.
CITY OF

paTE _Oct 14, 2025 CASTLE PINES SD.A7
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CONCRETE
ROADWAY SLAB

1/4" BELOW SURFACE

LONGITUDINAL
TION

IN TRAVEL LANES
ON PLAN VIEW.

RIGID WELDED
ASSEM

a.v\)

DOWEI_i_ED '.II'_RANSVERSE
CONTRACTION JOINT

A SHALL BE 0.4T FOR LONGITUDINAL JOINTS
ALONG SLABS 14 FEET OR GREATER IN WIDTH.

sawep Jont

1 GENERAL_NOTES
- - Ir - J— 1. PAVENENT THICKNESS (T), SHALL BE AS CALLED FOR IN THE PLANS.
:
TOWELL BAR
/ PAVEMENT THICKNESS (T) | TIE BAR SIZE
IHE TRANSIERSE JONT I DIAMETER
NONOLITHIC CURB AND GUITER T IN. 4 1N,
5 SHALL BE SAWED T0 THE SAVE <8N Ne
e 8IN.>T< 10 IN. No. 5 1.25 IN.
BOTTOM OF SAW CUT
{ P H 10IN. > T < 15 IN. No. 6 1.50 IN.
D
® BREER BREAKER
X Less
A 12°
TRANSVERSE LONGITUDINAL LONGITUDINAL LONGITUDINAL ot l
TRACT TRUCTI 12 NN,
T T T| T
(TRANSVERSE WEAKENED s T * T0 BE USED ONLY IF T > 8 INCHES  ** 70 BE USED ONLY IF T < 8 INCHES ®°R®T Qx®
PLANE JONT) ) ONLY FEMALE KEYWAY TO BE FORMED
NTEGRAL CURB
» N INLET OR MANHOLE
e )‘/_\ A KEYWAY IS ALLOWED T0 — - ENT
WS FACILTATE. USE OF BENT, M| -{®
GRADE 40 TIE_BARS OR
APPROVED TWO PIECE [MYE
CONNECTORS HR
12" MIN N L © JOINT AT
|1 _(©) 80T BOXOUT CORNERS IF
Yol BOXOUT 1S & OR LONGER. T
=—0© 1/4" RECESS
CONSTRUCTION JOINT CURG_INLET _BOXQUT - NLET OR
1 TWER MANHOLE
70 NEET APRON
T (SEE JONT (&) DETAL)
J BOND BREAKER ~ .
SEE 0OWEL SPACHG = SECTION A=A

INLET OR
MANHOLE

STRUCTURE.

Tl =

BOND BREAKER SHALL BE COMPOSED OF PLASTIC
SHEET, BUILDING PAPER OR OTHER APPROVED
MATERIAL TO PREVENT BONDING.
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‘oN Buimesq piepueyg

=
(-}
—3
= STATIONING SHALL BE STAMPED @ 500' INTERVALS ON EACH OUTSIDE MANLINE SHOULDER AS SHOWN GENERAL _NOTES
IYPICAL AND JOINI SPACING
= oo — © @ on —— _> 1. THIS STANDARD PLAN DOES NOT APPLY TO THIN CONCRETE OVERLAYS (WHITETOPPING).
| | | - 1 2. LOCATE (T) JOINT AT A ©) JOINT OR A MINIMUM OF 2 FEET FROM A () JOINT.
~ n 3} SHOULLER é) é) 3. THIS JOINT LAYOUT IS INTENDED TO BE USED AS A STANDARD FOR THE JOINT LAYOUT FOR THE PROJECT.
—_ C IF_THE CONTRACTOR PROPOSES VARIATIONS FROM THIS STANDARD OR THE PROJECT HAS UNUSUAL OR
oo Tl ! IRREGULAR CONDITIONS NOT COVERED HEREIN, THE CONTRACTOR SHALL PREPARE A PAVEMENT JOINT
| [@P)] 1 LAYOUT FOR APPROVAL BY THE ENGINEER. 14 FOOT SLABS SHALL BE CONSTRUCTED ONLY WHERE
—3 DESIGNATED ON THE PLANS.
=
4. WHEN A CONTINUOUS WDTH OF PAVEMENT IS POURED WIDER THAN 40 FEET, THE JOINT
= ' NEAREST THE CENTERLNE SHALL BE AN UNTIED (@) JONT.
= 5. ON 4 LANE DIVIDED HIGHWAYS, THE 2 LANE DIRECTIONAL PAVEMENT AND BOTH SHOULDERS SHALL BE PLACED
= WITH () LONGITUDINAL SAWED CONTRACTION JOINTS.
J 6. ON VARABLE WIDTH SLABS, THE 2 FOOT OR 4 FOOT END OF SLAB WIDTH DIMENSION MAY VARY £6 INCHES.
% C 7. (D T0 BE USED WHEN TRAFFIC LANE IS ADDED SEPARATELY OR FOR TAPERS OR SPEED CHANGE LANES. ALTERNATIVE
LONGITUDINAL JOINT LOCATIONS AT SPEED CHANGE LANE MAY BE USED IF APPROVED.
TYPICAL JOINT LAYOUT FOR DIRECTION OF TRAVEL
JOINT_LEGEND
“
—————(©)———— TRANSVERSE CONTRACTION
A A
— 53:6 ,=@ A ————()——— LONGITUDINAL CONSTRUCTION
L=
< n Rorz 17 . DOWELED TRANSVERSE
U % TRANSLATION === coNntrAcToN
i onoes TRAFFIC | — 1/2 VERTICAL 1/2 VERTICAL SKEW LONGITUDINAL CONSTRUCTION
(@) OF SHOULDER! BER < FLOW = —KOr<E)— OR LONGTUDINAL
= Tooowes | @O~ o 12" t Ol CONTRACTION
¥y F
@) — $ if: E Koz T IS PAVEMENT THICKNESS FROM FLANS (D RS
> o O ©fsoue PLAN VIEW ECTION A-A TION A-A g
o SHOWING HORIZ. TRANSLATION, SHOWING VERTICAL TOLERANCE SHOWING VERTICAL SKEW TOLERANCE
@»no DOWEL BAR DETAIL AND HORIZ. SKEW TOLERANCES .
H s, =z FOR _@_,]_Q[N]’_ﬂ]]:u 14 ft. AND 12 ft. LANES DETAILS ILLUSTRATING DOWEL PLACEMENT TOLERANCES LNE DUENSOWNG FOR
g ‘x’ SEE SUBSECTION 412.13(B)2 FOR ALLOWED TOLERANCE VALUES. FOR STRIPINé LOCATIONS,
t ]
ALTERNATE %,B&Ré\ )
m DIENSIONS (See Note 3.) : T ATERNATE
T 3
— w © NG Lo i DIMENSIONS (SEE NOTE 3)
F- rm i Taptl Lt 1
SHOULDER @ --rr!'.".\‘l:}. TETE PP HHHHH FPPETE PR | PP .@- ETETH PP
[ 20 roN e Y [ S
Z 2 14 C';D 3 ] T g 30 CRS A
S— FERET1  FEEEE FPFA . ST FreeT FereT & 14 12'
m _| T TP AT T P e "Lr—— 12' 12'
_< TWO- @
o Ti— TH SP _LANE TE SH
c RAMP AND SPEED CHANGE
— NS ONL? SR PLAS
" - e .
12' £ 6 _Q | FOR STRIPING LOCATIONS.
A
© )._-
x — Tar T
oy HHH L e 15
g2 & o rOR I
PTI IT T 1 F | P
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INT_LECEN GENERAL_NOTES
7 N ™ 1. THIS STANDARD PLAN DOES NOT APPLY TO THIN CONCRETE OVERLAYS (WHITETOPPING).
\A/ EXPANSION
2. LOCATE (D) JOINT AT A (©) JOINT OR A MINMUM OF 2 FEET FROM A () JOINT.
() TRANSVERSE 3. THIS JOINT LAYOUT IS INTENDED TO BE USED AS A STANDARD FOR THE JOINT LAYOUT FOR THE PROJECT.
o/ CONTRACTION IF THE CONTRACTOR PROPOSES VARIATIONS FROM THIS STANDARD OR THE PROJECT HAS UNUSUAL OR
IRREGULAR CONDITIONS NOT COVERED HEREIN, THE CONTRACTOR SHALL PREPARE A PAVEMENT JOINT
LONGITUDINAL LAYOUT FOR APPROVAL BY THE ENGINEER. 14 FOOT SLABS SHALL BE CONSTRUCTED ONLY WHERE
M OR TRANSVERSE DESIGNATED ON THE PLANS.
CONSTRUCTION
4. WHEN A CONTINUOUS WIDTH OF PAVEMENT IS POURED WIDER THAN 40 FEET, THE JOINT
NEAREST THE CENTERLINE SHALL BE AN UNTIED (D) JOINT.
o\ LONGITUDINAL
E CONTRACTION 5. ON 4 LANE DIVIDED HIGHWAYS, THE 2 LANE DIRECTIONAL PAVEMENT AND BOTH SHOULDERS SHALL BE PLACED
= WITH (E) LONGTUDINAL SAWED' CONTRACTION JOINTS.
@ t%%gl;gglc#%n 6. ON VARIABLE WIDTH SLABS, THE 2 FOOT OR 4 FOOT END OF SLAB WIDTH DIMENSION MAY VARY £6 INCHES.
e T 7. T0 BE USED WHEN TRAFFIC LANE IS ADDED SEPARATELY OR FOR TAPERS OR SPEED CHANGE LANES. ALTERNATNE
\_ ) CONTRACTION ) LONGITUDINAL JOINT LOCATIONS AT SPEED CHANGE LANE MAY BE USED IF APPROVED.

10 XLID

SANId A'ILLSVO
1NOAVY1 LNIOI 3194ONOD TVOIdAL
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‘oN Buimesq piepueyg

VARES
' SHOULDER
et e
" 12
TR PP T P A T PP P o T T
d-& / \ 12! 12
INEREY FRENRY IURNNY INUNTY INURES ENEE) A [ANERY IRNNE] TSN FEREN1 FERRRY FEUSRE FANRNH FRNENN INRUNY FRUNUS UUTNUS IUSUNY SNSUNS )/ AUNt INUUNY /HNUNEY INEUC] VNUSNT [UESNY IEUSRY FEUNTY FEOIN) Ijllllll%
[O) J !
© © ©
TI— WITH \I/ Tl T H
RAMP AND SPEED CHANGE
VARIES 12 & 6 "@ [t FOR STRIPING LOCATIONS.
=1
0 0 o
" 9 2" ”|...|.-|—|—|-|++l+|""‘®+24' 5
reerl T i Y UV IO VU OO OO Lo .'#\"L Al [—6 + 6
=/ o/
NPPTY PP SRRV POV VPR AV PRI VPR W UL VY POV VYY) YUY [PV UL OO ‘@‘ rre?il PP OOPH O | @ SHOULDER
PTI ITUDI INT | T F | Tl Tl
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CENERAL_NOTES
1. THIS STANDARD DOES NOT APPLY TO THIN CONCRETE OVERLAYS (WHITETOPPING).
T 2. THIS TYPICAL JOINT LAYOUT IS INTENDED TO BE USED AS A STANDARD FOR THE JOINT LAYOUT FOR THE PROVECT. IF THE
JOINT LEGEND CONTRACTOR PROPOSES VARIATIONS FROM THIS STANDARD OR THE PROVECT HAS UNUSUAL OR IRREGULAR CONDITIONS NOT
g ~ COVERED HEREIN, THE CONTRACTOR SHALL PREPARE A PAVEMENT JOINT LAYOUT FOR APPROVAL BY THE ENGINEER.
[ \ —) EXPANSION 3. LONGITUDINAL JOINTS SHALL COINCIDE WITH LANE MARKINGS WHEN POSSIBLE, AND HAVE MAXIMUM SPACING OF 12.5 FT. (15 FT.
=C CANSYERSE PERMITTED WITH MONOLITHIC CURB AND GUTTER).
T
¢ CONTRACTION 4. CONSTRUCT TRANSVERSE JOINTS PERPENDICULAR TO THE CENTERLINE OF PAVEMENT AND EXTEND THROUGH THE CURB OR
o/
CURB AND GUTTER.
, b%"?m%’;élm 5. PLACE 1/2 IN. MIN. EXPANSION JOINT FILLER IN TOP & IN. OF CURB JOINT AT INTERSECTION RETURN RADIUS POINTS.
—(Lp———(T1)—
7 CONSTRUCTION 6. THE CONTRACTOR SHALL, UNLESS OTHERWISE SHOWN ON THE PLANS, SELECT AND USE A BOND BREAKER
o, AT INLETS, MANHOLES AND SIMILAR SIZE STRUCTURES. SMALLER STRUCTURES SUCH AS VALVE AND MONUMENT BOXES
\ ) G SHALL NOT REQUIRE A BOND BREAKER.
{ O/ CONTRACTION 7. TRANSVERSE JOINTS SHALL BE LOCATED AT THE CENTER OF CIRCULAR MANHOLES AND INLETS. NO TRANSVERSE JOINT SHALL
21 P ~ e PASS WITHIN 4 FT. OF A MANHOLE.
) CONSTRUCTION 8. WHERE A LONGTUDINAL JOINT WOULD PASS LESS THAN 1 FT. FROM A CAST-IN PAVEMENT MANHOLE OR SIMILAR SIZE
OPEN CENTER STRUCTURE, A TYPICAL 2 FT. RADIAL JOINT, AS SHOWN IN THE DETALS, SHALL BE USED.
e DOWELED TRANSVERSE
N {oc] CONTRACTION , 9. LOCATE (T) JONT AT (C) JONT OR 2 FT. MN FROM (C)
CUL-DE-SAC 10. WHEN A CONTINUOUS WIDTH AT PAVEMENT IS POURED WIDER THAN 40 FT., THE JOINT NEAREST THE CENTERLINE
SHALL BE AN UNTIED@JOINT.
¢ INLET
R
JOINT NOT REQUIRED IF CURB AND P MANHOLE PERMISSIBLE ALTERNATE
GUITER IS POURED MONOLITHICALLY JONTS WTH
WITH ADJACENT LANE. SMALL RADII < 16
_q% 8 MINNUM
12° NAX., CONC. 67 THICK OR LESS 2 & 6" TV,
_/ @ 15" MAX., CONC. OVER 6° THICK
INLET OR CURB AND P ‘
MANHOLE GUTTER * P4A Y]
@ CURB INLET
. q)) N uIN, ~— BOXOUT \ .
— 4 o ———— L= =]
J -
( :? ( ) 125'
oc \‘\ MAX,
T = = N
O ‘I
1. |®© i —
L, 2w
-t : ) S+ ] CID\ ] 1 /
OO 1 ' : R
CURB INLET 246 —— @
3 e i BOXOUT -y —
. 2 & 6TV, ¥ INTEGRAL * *
1/2" EXPANSION " * ROUNDING OF ANGLE BY CURS INLET OR
JOINT FILLER TORMING OR SLIPFORM PAVING MANHOLE
SEE NOTE. PERMISSIBLE. *
A MAY BE AUGNED WITH
f FRONT OR BACK OF IF PAVEMENT IS HEP
IF PAVEMENT IS HBP CURB.
TYPI P, T
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1. THIS STANDARD DOES NOT APPLY TO CONCRETE OVERLAYS LESS THAN 6 FT. THICK (WHITETOPPING).

2. THS TYPICAL JOINT LAYOUT IS INTENDED TO BE USED AS A STANDARD FOR THE JOINT LAYOUT FOR THE PROJECT. IF THE
CONTRACTOR PROPOSES VARIATIONS FROM THIS STANDARD OR THE PROJECT HAS UNUSUAL OR IRREGULAR CONOITIONS NOT
COVERED HEREIN, THE CONTRACTOR SHALL PREPARE A PAVEMENT JOINT LAYOUT FOR APPROVAL BY THE ENGINEER.

JJOINT_LEGEND 3. LONGTUDINAL JONTS SHALL CONCIDE WITH LANE NARKINGS WHEN POSSELE. AND HAVE NAXIMUM SPACING OF 125 FT. (15 FT.
Fs —~ ~ PERMITIED WTH MONOLITHIC CURB AND GUTTER).
A EXPANSION
u 4. CONSTRUCT TRANSVERSE JOINTS PERPENOICULAR TO THE CENTERLINE OF PAVEMENT ANO EXTEND THROUGH THE CURB OR
CURB AND GUTTER.
@ CONTRACTION 5. PLACE 1/2 IN. MIN. EXPANSION JOINT FILLER IN TOP 6 IN. OF CURB JOINT AT INTERSECTION RETURN RADIUS POINTS.
TIED_ LONGITUDINAL 6. THE CONTRACTOR SHALL, UNLESS OTHERWISE SHOWN ON THE PLANS, SELECT AND USE A BOND BREAKER
_®_@_ OR TRANSVERSE AT INLETS, MANHOLES AND SMILAR SIZE STRUCTURES. SWALLER STRUCTURES SUCH AS VALVE AND MONUMENT BOYES
CONSTRUCTION SHALL NOT REQUIRE A BOND BREAKER.
7. TRANSVERSE JOINTS SHALL BE LOCATED AT THE CENTER OF CIRCULAR MANHOLES AND INLETS. NO TRANSVERSE JOINT SHALL
LONGITUDINAL PASS WITHIN 4 FT. OF A MANHOLE.
@ R 8. WHERE A LONGITUDINAL JONT WOULD PASS LESS THAN 1 FT. FROM A CAST-IN PAVEMENT MANHOLE OR SMILAR SIZE
Y LONGITUDINAL STRUCTURE, A TYPICAL 2 FT. RADIAL JOINT, AS SHOWN IN THE DETALS, SHALL BE USED.
—/ e —— 9. LOCATE (T) JOINT 4T(C)JONT OR 2 FT. MIN FROM (©)
() ORI e R 10. WHEN A CONTINUOUS WIDTH AT PAVEMENT IS POURED WER THAN 40 FT,, THE JONT NEAREST THE CENTERLINE
L J ® SHALL BE_ AN UNTEED () JONT.

L
|
®
©
|
©
|

THEN A 12 FT. GAP BETWEEN A JOINT LOCATED AT A

=
T | F
i |- @ EXTRA JOINT SHALL BE PLACED HERE (TYP.), WHEN THERE IS MORE
EXTRA JOINT SHALL BE PLACED HERE (TYP.), WHEN THERE IS MORE @ ( (
THEN A 12 FT. GAP BETWEEN A JOINT LOCATED AT A © ] /// \ CURB BREAK PONT
12
12"
JsHouLDeER

=N

CURB BREAK POINT AND THE PREVIOUS JOINT.

CURB BREAK POINT AND THE PREVIOUS JOINT. ; 1 o’y I %
|\ curs Breax POINT — 1 == =
— 1 I ]

= — ]

- 1

LSN\

7 L —

|_ EXPANSION MATERIAL AT
@ BREAK IN CURB ALIGNNENT (TYP.)

HEP PAVEMENT — | §>

Ti— INT| Tl TH SP| T H




INLET

BARRIER
CURB FACE

N\

% 5' TRANSITION

GENERAL NOTES:
SEE SHEET SD.20d

% WHEN A TYPE R INLET IS
USED WITH MOUNTABLE

MOUNTABLE

CURB AND GUTTER, 5 FT. CURB FACE
TRANSITION SHALL BE
CONSTRUCTED. MOUNTABLE CURB
AND GUTTER
TRANSITION CURB
SEE CHANNEL LAYOUT ON SD.20d.
" 8" — - FOR A I'-0" PAN SLOPE 2" PER FT.
1" LEG . 8 FISH LOGO, A
FLusH with N\ 172" 4"~/ CENTER ON INLET 2-on 44
CURB FACE THD. 3/, (FOR A 1-0" PAN
TYPE 2-SEC. 11B) /- 4 BAR, SLOPE 2" PER FT.)
| i 885 ~"ig" LONG Rt 1Y
> 08 YOS R =1/ \ SLOPE 2% TO GUTTER
N R, | R=2" X /_ 409, 8" 0.C.
}i A 601
(1/‘ ) E : 4" ASLDPE:]H/FT
6 (%) ¥ 6" -2 - Y T 97T
2:1 _/ \[ /1
d 2:1 -f_ 2" CLR.
N_1/>" PIPE SPACER 501, 2u 503, [
~ A0 1'/g" LOCK NUT  5l4" 0.C. 5" 0.C.
8" 408, |
I 12II U C 3II CLR._/ 5
4II A Y
- 4 F A 2 IN. DIAVETER W YR 'F:“ELS.TD SFTSESAL 16" MAX,
/‘\ L 1-SOLID STEEL ROD ——H———3——- ¢ N
" >d Heeroc. BE PLACED AT i i 407, 1]
EMBEDMENT * I SUBGRADE ELEVATION J| | 8" WING FL. g pc.” 14
OF A MINIMUM THREE ——H-+——-1—
-7 NV INCHES BELOW ROAD N402, o ‘E]Oé,_//
. A L 31x31x34" PLATE BASE. THE HOLE d 1" 0.c. 1" 0.c s 3
4 4 SHALL BE PLUGGED e G )|
WITH CONCRETE L
BEFORE ACCEPTANCE ) —
OF THE INLET. 403 T —
¢ PLACE ENTIRE ASSEMBLY BEFORE POURING CONCRETE. o 0.0 \
CURB_FACE ASSEMBLY s, | A N e
9" 0.C. ;
8" waLL |
(TYP) AN
/ ~ -
2" ALL_/]
_ AROUND
4 S,
\ 405 \ 405,  \_a
e dc. edc o R
3I_4II
SECTION B-B
END VIEW
NOTE: MANHOLE RING & COVER, STATION
POINT AND OUTFLOW PIPE SHALL
BE LOCATED AT THE SAME END
| OF THE INLET.
(DOTTED BARS ARE IN SECTION D-D)
REFERENCE: CURB INLET - TYPER oot 6157902
’ ’ ] ssued: __ 0/195/20zs
(5’,10' OR 15’ IN LENGTH)
CDOT M & S STANDARDS Revised:
M—604—12 Standard Drawing No.
CITY OF
CASTLE PINES SD.20a




WHEN A TYPE R FOR LENGTH (L) 10 FT. OR MORE, PROVIDE
INLET IS USED WITH MAINTENANCE ACCESS AT BOTH ENDS WITH
MOUNTABLE CURB AND AN ADDITIONAL MANHOLE RING AND COVER.
GUITER, 5 F [ TRANSITION CUT REINFORCEMENT BAR ACCORDINGLY.

SHALL BE CONSTRUCTED.
ITRANSITION SHALL BE PALD 4
FURAS CURB AND GUTTER. STATION POINT AT MIDPOINT

JF INLET ALONG FLOWLINE

= 11'-4" - (5 AL ——
=
- | =10'-0" —= [ =15'-0" -
LA 409
A = 1 A
s
|
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ALL INLETS INLETS: H< 5 FT. INLETS: H >5 FT.
BAR # 0.C.
MARK or | spacing | TYPE L =15FT. L = 10 FT. L = 15 FT. L = 10 FT. L = 15 FT.
SIZE NO. REQ'D. |[LENGTH ||NO. REQ'D. [LENGTH | NO. REQ'D.|LENGTH || NO. REQ'D.|LENGTH || NO. REQ'D. | LENGTH
401 4 kS Il 15 N 21 . 26 " 11 A 11 =
402 4 11" Il 7 B 13 . 18 . 7 . 7 .
203 7 9" T . pOT . 20" . o ] o ) o
405 4 6" Vi 11 6'—10" 21 6'-10" 31 6'—10" 11 6'—10" 11 6'-10
406 4 6" Vil 7 8'—10" 7 13'-10” 7 18'-10" 7 8'-10" 7 8'-10"
407 4 9" I N 5'—10" o 10'-10" . 15'=10” . 5'—10" . 5'—10"
408 4 12" I 3 6'—10" 3 11'-10" 3 16'-0" 3 11'=10” 3 16'-0"
409 4 8" il 6 5-10" 6 10'-10" 6 15'-10" 6 10'-10" 6 15'—10"
410 4 11 vil 3 . 3 .
411 4 11" 1 3 5'-2" 3 10'-2"
412 4 11" i 3 2'-9” 3 2'-9"
413 4 9" 1l 7 10'-=10" 7 15'—-10"
501 5 5 1/2 » Y 11 34" 22 3_gq” 33 3 _g" 22 34" 33 34"
502 5 51/p" m 11 11'-5" 17 11'-5"
503 5 | 51/2” Il 5 3-6" 16 3'-6" 27 3-6" 6 3-6" 6 3-6"
504 5 | 51/2” IX 5 8'-4"
601 6 | 21/2” v 2 8'-10" 2 8'-10" 2 8'-10" 2 8'-10" 4 8'-10"
m8[8.5 1 5—10" 1 10'-10" 1 15'—-10" 1 10°=10" 1 15'—10"
2 BARS, 1 ROD ——— ||4 BARS, 3 RODS| —— |[8 BARS, 5 RODS| ——— (|4 BARS, 3 RODS| —— 8 BARS, 5 RODS _
* VARIABLE, REFER TO TABLE TWO. L ” J L " )
M INCLUDE #4, 18 IN. BARS (SEE CHANNEL LAYOUT). REGULAR INLETS DROP BOX INLETS
” ”
TABLE ONE ~ BAR LIST FOR CURB INLETS, TYPE R
e
H’ 428 CONC. | STEEL CONC. | STEEL CONC, STEEL
401 402 410 403 407 | 403 407 CU. YDS. | LBS. CU. YDS. | LBS. CU. YDS. LBS.
3-0" |[2-8" | 1’-8" 10 7 3.2 285 5.3 497 7.4 706
3'-6"|[3'-2"| 2’-2" 10 7 3.4 305 5.7 528 7.9 747
4'-0" || 3-8" | 2’-8" 12 9 3.7 326 6.0 559 8.4 786
4'-6" ||4-2" | 37-2" 12 9 3.9 334 6.4 571 8.8 803
5'-0" || 4'-8"| 3'-8" 14 11 4.1 354 6.7 602 9.3 844
5'-6"[|5°-2"| 4-2" | 3-5" 16 13 15 6 4.4 375 6.0 607 7.4 850
6'-0" ||5°-8" | 4'-8" 11" 16 13 16 6 4.6 382 6.2 616 7.6 860
6'-6"||6'-2"| 5'=2" | 4'-5" 18 15 18 8 4.8 402 6.4 637 7.8 880
7'-0"||6’-8" | 5’8" —11"] 20 17 19 10 5.0 423 6.6 654 8.0 897
7'-6"||77-2"| 6'-2" | 5'-5" 20 17 20 10 5.3 430 6.9 664 8.3 907
8'-0"|| 77-8"| 6'-8” —117 22 19 22 12 5.5 451 7.1 684 8.5 927
8'-6"||8'=2" | 7'-2" —5" 24 21 23 14 5.7 471 7.3 702 8.7 944
9'-0"||8-8"| 7-8" | 6'—11"] 24 21 24 14 6.0 479 7.6 711 9.0 954
9'-6" ||9'-2" | 8'-2" —5” 26 23 26 16 6.2 499 7.8 732 9.2 974
10'-0"| 9'-8"| 8'-8"| 7-11"1 28 25 27 18 6.4 520 8.0 749 9.4 992
10'-6"|10'-2"] 9'-2"| 8'-5" 28 25 28 18 6.7 527 8.3 759 9.7 1001
11'-ofl10-81 9'-8"| 8'-11"| 30 27 30 20 6.9 547 8.5 779 9.9 1022
NOTES: FOR L=5 FT., L=10 FT., AND L=15 FT.
REGULAR INLETS: TOTAL QUANTITIES NEEDED ARE OUTSIDE THE HEAVY BLACK LINE.
DROP BOX INLETS: TOTAL QUANTITIES NEEDED ARE INSIDE THE HEAVY BLACK LINE.
STEEL WEIGHTS DO NOT INCLUDE STRUCTURAL STEEL CHANNEL.
” ”
TABLE TWO ~ BARS AND QUANTITIES VARIABLE WITH H
REFERENCE: CURB INLET - TYPER oot 6157902
) ) ) ssued: __ 6/15/2022
(5,10’ OR 15’ IN LENGTH)
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| il |

v

ELEVATION VIEW
MANHOLE COVER (TYP.)

_r1
_f

PLAN VIEW

GENERAL NOTES
I CONCRETE SHALL BE CLASS B.INLET MAY BE CAST-IN-PLACE OR PRECAST.

CONCRETE WALLS SHALL BE FORMED ON BOTH SIDES AND SHALL BE 8 INCHES THICK.
INLET STEPS SHALL BE IN CONFORMANCE WITH AASHTO M 199.

&~ N

CURB FACE ASSEMBLY SHALL BE GALVANIZED AFTER WELDING.

EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED ¥4 OF A INCH.CURB AND GUTTER
CORNERS SHALL BE FINISHED TO MATCH THE EXISTING CURB AND GUTTER BEYOND
THE TRANSITION GUTTER.

6. REINFORCING BARS SHALL BE DEFORMED AND SHALL HAVE A 2 INCH MINIMUM
CLEARANCE. ALL REINFORCING BARS SHALL BE GRADE 60 AND EPOXY COATED.

7. DIMENSIONS AND WEIGHTS OF TYPICAL MANHOLE RING AND COVER ARE NOMINAL.

o

8. MATERIAL FOR MANHOLE RINGS AND COVERS SHALL BE GRAY OR DUCTILE CAST
IRON IN ACCORDANCE WITH SUBSECTION 712.06.

9. SINCE PIPE ENTRIES INTO THE INLET ARE VARIABLE, THE DIMENSIONS SHOWN ARE
TYPICAL. ACTUAL DIMENSIONS AND QUANTITIES FOR CONCRETE AND REINFORCEMENT
SHALL BE AS REQUIRED IN THE WORK. QUANTITIES INCLUDE VOLUMES OCCUPIED BY
PIPES.

10. STRUCTURAL STEEL SHALL BE GALVANIZED AND SHALL BE IN ACCORDANCE WITH
CDOT SUBSECTION 712.06.

11. ALL MANHOLE COVERS SHALL BE CAST WITH A "NO DUMPING DRAINS TO STREAM"
MESSAGE AND A FISH SYMBOL. THE SURFACE OF THE MANHOLE COVER SHALL

HAVE A NON-SLIP PATTERN.
1

= 23" ==24"==23"= 0 44 BARS ;

12" 'I—— 12 A

[ o U ] FOR 5’ INLET No. 4

1%"

1%" HOLE

~—35"—=t=—35"—=1 ONE 1%4" HOLES
5'-10" | %

o . & 4 .
29 24 2 2 29" CouR f4 BARS
8[8.5

6"

FOR 10" INLET -—SECTION AT

HOLE (TYP.)

55""' THREE 1)4” HOLES

10 10
WEIGHTS: COVER = 125 LBS. | [R22" 22" 22 = 24 =22 =22 =22
+ RNG = 135 LBS. L i o2 q: o F;HT e
TOTAL = 260 LBS. ,I“‘ i et 4 ’b
TYPE I T o U o U —olf =1 FOR 15" INLET
ELEVATION VIEW _ ] ] - - ] =
MANHOLE RING (TYP.) % 307 7= 307 =50 30"-==—35"— 1 1" HoLES
LENGTH 1o-10 '

CHANNEL LAYOUT DETAILS
SEE CURB FACE ASSEMBLY ON SD.200.

TYPE Il TYPE TYPE Vi TYPE Vil TYPE X
44" —={12" =~
— ] e —f
20"([ 405 rﬂ T I 504 | 34"
51 T ‘l 502 1 VARIESH 410 | 20| 406 212_’ l
21" . I (S
$ 42 —— VARES | | l—a4—=

BAR BENDING DIAGRAMS ~
REFERENCE:

CDOT M & S STANDARDS
M-604-12

gDimensions are Qut—to—Out of bar)

CURB INLET - TYPER

(5!’ 109 OR 15v |N LENGTH) Issued: 6/15/2022
Revised:
/cﬁtc%_\ Standard Drawing No.
CASTLE PINES SD.20d




MEDALLION

(SEE NOTE 10) ™ ™\
e

£

4" MIN—
sterl

48"

BOLTS

N

e 8

LI}

36"

: RECESS
~+—FOR GRATING—1]

18"

3" MIN.

CLEARANCE __L_

§ll

T

s

#4lo
12" MIN. =12"
(TYP.)

~402

CENTER

e

H
16"
MAX.

3" MIN.
CLEARANCE—__

( T _1'_4%

Ll\a "g)lll
~ ~ ol o
(YR

$=402=% . 6

-6'p——— 36— 6"

ELEVATION
CONCRETE INLET

QUANTITIES FOR ONE INLET

v v

.| concreTE [ sTEEL erUés

(Cu. YDS.) | (LBS.) [ oL v
26" 10 76 | 0
30" | 1l 8l | o
36| 12 97 | 0
#ov | 13 | 102 | 1
#6" | 15 n7 | 2
500 16 | 125 | 2
56| 17 | 138 | 2
60" | 19 | 143 3
66| 20 | 159 | 3
70| 21 | 164 | 3
76" | 22 | 180 | 4
g0 | 24 | 185 | 4
g6 | 25 | 200 | 4
90" | 26 | 206 | 5
96| 28 | 221 | 5
10-0"| 29 | 2% | 6
6| 33 |252] 6

V PIPE INSIDE DIAMETER SHALL BE 30 IN.OR
LESS. CONCRETE AND STEEL QUANTITIES ARE
FOR ONE ENTIRE INLET BEFORE DEDUCTION
FOR VOLUME OCCUPIED BY PIPE. WEIGHT OF
STEEL INCLUDES A RING FOR THE MAXIMUM
PIPE DIAMETER.

GENERAL NOTES

. INLET TYPE C IS NOT HS-20 RATED AND SHALL NOT BE PLACED IN PAVED

ROADWAYS. THIS INLET SHALL BE USED ONLY OUTSIDE PAVED ROADWAYS.

. CONCRETE SHALL BE CLASS B.INLET MAY BE CAST-IN-PLACE OR PRECAST.
. REINFORCING BARS SHALL BE GRADE 60, EPOXY COATED, AND DEFORMED #4, AND

SHALL HAVE A MIN. 2 INCH CLEARANCE.CUT OR BEND AROUND PIPES AS
REQUIRED.

. CONCRETE SLOPE AND DITCH PAVING SHALL BE IN ACCORDANCE WITH

SECTION 507. REINFORCEMENT FOR CONCRETE SLOPE PAVING SHALL BE
6 X6-WL4 XWL40ORGXG6-W21X W21

. STRUCTURAL STEEL FOR GRATES AND GRATE INSTALLATION HARDWARE SHALL

BE GALVANIZED, AND SHALL BE IN ACCORDANCE WITH SUBSECTION 712.06.

. THE STANDARD INLET GRATES SHALL BE USED ON ALL TYPE C INLETS

UNLESS CLOSE MESH INLET GRATES ARE ACCEPTED BY THE CITY OF CASTLE
PINES THROUGH WRITTEN VARIANCE.

. CLOSE MESH GRATES ARE RECOMMENDED WHERE FOOT TRAFFIC OR BICYCLE

ROUTES ARE IN CLOSE PROXIMITY TO GRATE. THIS GRATE IS NOT ADA COMPLIANT
OR BICYCLE FRIENDLY AND SHALL NOT BE PLACED DIRECTLY IN SIDEWALKS,
CROSSWALKS OR BIKE PATHS.

. STEPS SHALL BE PROVIDED WHEN INLET DIMENSION "H" IS EQUAL TO OR

GREATER THAN 3 FEET - 6 INCHES AND SHALL CONFORM TO AASHTO M 199.

. SEE STANDARD DETAIL SD.220, SD.22b, AND SD.22c, FOR REINFORCEMENT AROUND

THE PIPE OPENING.

. ALL INLETS SHALL HAVE A 4 INCH DIA. METAL MEDALLION WITH A

"NO DUMPING DRAINS TO STREAM" MESSAGE ON IT. THE MEDALLION SHALL HAVE
A FISH SYMBOL WITH A BLUE BACKGROUND. IT SHALL BE FIRMLY ATTACHED TO
THE TOP OF THE INLET WITH A PERMANENT FASTENER.

BAR LIST FOR H = 2 FT.-6 IN.
AND BENDING DIAGRAM

NO.
MARK REQD. HEIGHT| LENGTH

s | 2 |22 8-0"
400 | 6 [2-7"] 88"
402 [ 4 [ " | 15-4"

_f

g

NO. 401 _L
“— 3l_6ll _.I
"U" INCREASE DIMENSION
6 IN.FOR EACH 6 IN. INCREASE
OF "H" ABOVE 2 FT.-6 IN.

6"
MIN.

3-7n 12"

MIN.
L NO. 402 ﬁ

ADD ONE BAR FOR EACH FT.
INCREASE OF "H" ABOVE
2 FT.-6 IN.

402 BARS SHALL BE EQUALLY
SPACED FROM EACH OTHER.

REFERENCE:

CDOT M & S STANDARDS
M-604-10
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Revised:
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SECTION B-B SECTION A-A
INLET CUONNECTED INLET ON GRADE
TO A CROSS PIPE (FLOW FROM ONE DIRECTION)
MEDIAN DITCF
GRADE ——
IN CASES OF SKEWED PIPE, THIS M
DIMENSION SHALL BE SHOWN . SKEW SLOPE V5" PER FT. MAX S| OPE 1" PER FT.MAX.

ON THE PLANS —— ANGLE ?z&qx§g§§s-ﬁb‘ffff‘4p | S I A
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—INLET -
CONNECTING PIPE \ ( SECTION A-A
— K] KCONCRETE SLOPE AND DITCH PAVING WILL
R BE REQUIRED WHEN SHOWN ON THE PLANS.
INLET CONNECTED TO A INLET AT BOTTOM OF VERTICAL CURVE
SKEWED CRUOSS PIPE (FLOW FROM TWO DIRECTIONS)
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GENERAL NOTES

. INLET TYPE D IS NOT HS-20 RATED AND SHALL NOT BE PLACED IN PAVED

ROADWAYS. THIS INLET SHALL BE USED ONLY OUTSIDE PAVED ROADWAYS,

3. SEE PLANS FDR SIZE AND LOCATION OF PIPE.

. CONCRETE SHALL BE CLASS B.INLET MAY BE CAST-IN-PLACE OR PRECAST.

. STRUCTURAL STEEL FOR GRATES AND GRATE INSTALLATION HARDWARE SHALL

BE GALVANIZED AND SHALL BE IN ACCORDANCE WITH SUBSECTION 712.06.

80"
4}5”—‘
F—-—1— Y — 31" ‘
245 BOLT CTRS.‘»I
37%"
BOLT 47"
CTRS. OUTLET PIPE | MIN.
INSIDE DIA. | "H
J IN. — D" | FT.
18 3.0
- - 24 35
- 30 40
PLAN VIEW 36 45
(SHOWING ANCHOR BOLT LAYOUT) 42 5.0

. STANDARD INLET GRATES SHALL BE USED ON ALL TYPE D INLETS
UNLESS CLOSE MESH GRATES ARE ACCEPTED BY THE CITY OF CASTLE PINES.

. CLOSE MESH GRATES ARE RECOMMENDED WHERE FOOT TRAFFIC OR BICYCLE
ROUTES ARE IN CLOSE PROXIMITY TO GRATE. THIS GRATE IS NOT ADA
COMPLIANT OR BICYCLE FRIENDLY AND SHALL NOT BE PLACED DIRECTLY
IN SIDEWALKS, CROSSWALKS OR BIKE PATHS.

. STEPS SHALL BE PROVIDED WHEN INLET DIMENSION "H" IS EQUAL TO CLEARANCE
OR GREATER THAN 3 FEET-6 INCHES AND SHALL CONFORM WITH AASHTO M 199.
. REINFORCING BARS SHALL BE GRADE 60, EPOXY COATED, AND DEFORMED #4, AND

INLET WALL ALTERNATE SLOT AND HOLD DOWN PLATE DETAIL 12" CTRS. SHALL HAVE
A 2 INCH MIN. CLEARANCE. CUT OR BEND BARS AROUND PIPE AS REQUIRED.

. ALL INLETS SHALL HAVE A 4 INCH DIA. METAL MEDALLION WITH A "NO DUMPING DRAINS

TO STREAM" MESSAGE ON IT. THE MEDALLION SHALL HAVE A FISH SYMBOL WITH A
BLUE BACKGROUND. IT SHALL BE FIRMLY ATTACHED TO THE INLET'S SURFACE WITH

A PERMANENT FASTENER.

47" | 80"
I 41" | —=6"
35" ‘ 18 4}5" 184" —| t— MEDALLION
D2 ‘ VAN 7 ’I r I‘
7 - R T e R,
N E . FPRERERE O\
12" MIN. NI En #4 AN
N \—INLET #a AT 1) BAR ]l}_ l 3| #4 AT
_____ Ta]  ORATES 2 SRS A CLR.| ] 12" CIRS.
] BN )
#4 BAR—pmi F.,.J_Q (TYPICAL) o L BONCRETE R (TYPICAL)
ARQUND 1} BN ik PIPE 1.D. A
PIPE M FLOW LINE | ﬂ.\15” MAX. 12" BN
i1 “ 1 T,
|| & coour g R ks
K TR afr| b S R—— CONCRETE
i 4% _ __J.\\x____ gL 4% 1"l PPEOD.
o e Sy ins U === cagE | SN
2 SPNININPNANAN r\ N N YAXVYNYN? >»/>»/>»/, AP NN APNANINA 22
—i 14" I;— £ #4 AT
12" CTRS.
TRANSVERSE CROSS SECTION LONGITUDINAL CROSS SECTION
LEVEL GRATE INSTALLATION
47" MEDALLION 80” -
i 4" \—-( 6" 68"
' 35" ' Sx 18%”
DIKE N == I‘\N ] 18}5” ‘
NN, =1 R ____[__,z,.‘g;__"_"‘.'_“_.._,_ 9"  FLOW
§‘| iR \\/li ' Nl X
;\:f" \— : 1N NER Y
NN ST, LS AT N TR T4 AT
_____ ] GRATES L 12" CIRs, i |- 12" CTRS.
S (TYPICAL) g il (TYPICAL)
i = g AR
N —row e | 4B Ga | YR
" M . PR
[ orer RS A g R
1 9 N/ B |
i & CONDUIT Fﬁ‘&' X R CONCRETE
i 4% <R . K PIPE 0O.D.
+H . ’_"_“"_"_l‘ - - - _6’ TYPICAL _sé . HN'S "
et e AR _wlsTE HhorY . :I;g P CE
\/////1;;_/11[ NG (" N GNGNININ IS ININININ PN L
——T 14" 14 44 AT
12" CTRS.
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WASHER—]

%" CLR.—/

INLET WALL

GRATE INSTALLATION

DETAL

%
%" R.

~ 3

SLOT_DETAIL

S

ALTERNATE SLOT
AND HOLD DOWN
P

\J

TAl

FLAT

%e™x1”

LOTTED

34" FLAT

HOULDER
777777 7 7
/2227 DKE 77272 01 12" MIN. FLOW
EARTHWORK ASSOCIATED O
WITH DIKE INCLUDED IN
THE COST OF THE INLET
TRANSVERSE VIEW LONGITUDINAL VIEW
IKE
QUANTITIES FOR ONE INLET
v v
H |CONCRETE |STEEL [CIRCULAR PIPE RANGE
FT. | CU. YD. LB. [INSIDE DIA., IN. — D"
3.0 15 127 18
35 1.7 149 18-24
4.0 1.9 157 18-30
4.5 2.0 179 18-36
5.0 2.2 187 18-42
515! 2.4 208 18-42
6.0 2.6 215 18-42
6.5 2.8 236 18-42
7.0 2.9 243 18-42
7.5 3.1 264 18-42
8.0 3.3 271 18-42
8.5 3.5 292 18-42
9.0 3.6 299 18-42
9.5 3.8 320 18-42
10.0 4.0 327 18-42
V CONCRETE AND STEEL QUANTITIES ARE FOR ONE ENTIRE
INLET BEFORE DEDUCTION FOR VOLUME OCCUPIED BY
PIPE. WEIGHT OF STEEL INCLUDES A RING FOR THE
MAXIMUM PIPE DIAMETER.
REFERENCE:

CDOT M & S STANDARDS

M-604-11

INLET - TYPED

CITY OF

CASTLE PINES

Revised:

Issued: __6/15/2022

Standard Drawing No.
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A CENTERLINE OF
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A OF ROADWAY
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-

H H
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OPEN SLOT T (5
(T0 FACIL

SEAL BOTH
SIDES

354" FLAT

V4

GALVANIZING) Icms.lcms. chs.| T /
L) - !

STANDARD INLET GRATE

3"4" FLAT

SECTION D-D

QUANTITIES: 2 STEEL GRATES PER INLET

NO. PIECES| DESCRIPTION |LENGTH|LB. PER FT.| WEIGHT (LBS.)
8 S4x7.7 BEAM 40" 7.70 206
4 35"4" FLAT 26%" 2.98 26
4 3"4" FLAT 26%" 2.55 24
TOTAL 256 LBS.
/ I

4"x%" BAR

3"4" FLAT

! o~
He
SECTION E-E

MESH GRAT
USE FOR PEDESTRIAN AND BICYCLE AREAS ONLY.

%" TYPICAL HEX. ROUND
OR TWISTED CROSS BARS
AT 8" CTRS., WELDED TO
4"x%" BEARING BARS
SPACED AT 23" CTRS.

35"54" FLAT

SLOT DETALL IN 34" x 4"
FLATS SAME AS IN
STANDARD INLET GRATE.

REFERENCE: INLET - TYPE D

Issued:

CDOT M & S STANDARDS
M-604-11

CITY OF

CASTLE PINES

Revised:

6/15/2022

Standard Drawing No.
SD.22¢
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2-0" ? ? ¢ GUTTER TYPE 2
4-0" _\
2'-Q"
—s= B
A \WHEN HMA MATERIAL IS TO
PLAN VIEW EXTEND TO THE EDGE OF
THE GRATING FRAME,
TYPE 13 INLET FOR GUTTER TYPE 2 T
_ 43/ _ | At | I
I | 14 Ay i
B No| e .
—q 1 P ) 4 q P Z
. : 39%5" ; - \> ‘ 1 i r ‘ / °
8'—= . d l e . 61/4“ A q "L . ’
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| B b | L X/ 1
’ ° S o _ N o iu _ u." j o i A . Lﬁ-°—°_jA .
N T N AR I S o T
* = - E N L D P - D
| |
| 403 @ 8" 0.C. | 402 ®
8'0.C.
SECTION A-A SECTION B-B
D MAX = 30" FOR H > 4 FT. D MAX = 18" FOR ALL H
—] 1’ |<—
x T T
—f_ 401 I I 402 I 403
X ! X L—x——l
BENDING DIAGRAM
ALL DIMENSIONS ARE OUT-TO-OUT OF BAR.
REFERENCE: GRATED INLET TYPE 13 lssued: __6/15/2022
CDOT M & S STANDARDS Revised:
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3
C= 1y
7 N 3
0 e
it : A=13%"
L": :'u B=1'%¢"
| | C=7%s"
[ |
N /
C = CORNERS RELIEVED ¥e"
TO PREVENT ROCKING
(TYP.)
NO. 13 GRATE
L I/ n
9/4 | 22y |
A|A[B|AIB|AB|AB|A[B|A|A
IA"R 2
Iy~ \
m %I
~ak- Ve R.(TYP.)
SECTION D-D SECTION C-C
F
E g Y E
L —
23"
1 x 4% F —
NO. 13 GRATING & FRAMES

GENERAL NOTES

. CONCRETE SHALL BE CLASS B.INLET MAY BE CAST-IN-PLACE

OR PRECAST.

. CAST-IN-PLACE CONCRETE WALLS SHALL BE FORMED ON BOTH SIDES.
. EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED ¥; OF A INCH.
. REINFORCING BARS SHALL BE DEFORMED #4 AND SHALL HAVE A

2 INCH MINIMUM CLEARANCE. ALL REINFORCING BARS SHALL BE
GRADE 60 AND EPOXY COATED.

. STEPS SHALL BE PROVIDED WHEN INLET DIMENSION "H" IS EQUAL TO

OR GREATER THAN 3 FEET-6 INCHES AND SHALL CONFORM TO AASHTO
AASHTO M 199.

. ALL GRATES AND FRAMES SHALL BE GRAY OR DUCTILE CAST IRON

IN ACCORDANCE WITH SUBSECTION 712.06. GRATES AND FRAMES SHALL
BE DESIGNED TO WITHSTAND HS 20 LOADING.

. STATION POINT IS AT THE CENTER OF THE INLET.
. GRATE SHALL HAVE "DUMP NO WASTE DRAINS TO STREAM" MESSAGE

CAST ON SURFACE.

QUANTITIES

REINFORCING | NO. OF | MAXIMUM PIPE 1.D.

H |cONCRETE|  sTEEL BA:L\%]S SEC. A-A|SEC. B-B
Cu. YD. 0 LB. REQ'D. IN. IN.
30" 1.3 72 4 18 18
3-6" 1.5 76 4 24 18
£-0°|__1.6 90 5 30 18
4-6"| 1.8 104 6 30 18
5-0°| 1.9 109 6 30 18
56" 2.1 122 7 30 18
6-0"| 2.2 136 8 30 18
6-6"| 2.4 141 8 30 18
7-0" 25 154 9 30 18
7-6"] 27 168 10 30 18
8-0"] 238 173 10 30 18
8'-6" 3.0 187 11 30 18
9—0"| 3.1 200 12 30 18
9-6"] 3.3 205 12 30 18
10-0"| 3.4 219 13 30 18

© INCLUDES 1% FOR OVERRUN.
NOTE: CONCRETE QUANTITIES INCLUDE VOLUME OCCUPIED BY PIPE.

BAR LIST FOR H=3"-0"

MARK | oo Q'MENS'ONS y LENGTH
401 4 | 36 -7 134"
402 2 | z-ap | 2-e” | 8-
403 5 2'-)%" +2'-7" 7-2%"

*ADD 6 IN. TO THIS DIMENSION FOR EACH 6 IN. INCREASE
OF "H" OVER 3 FT.-0 IN.

11" l‘i 9% ———————— »

j__:l— 1" : _{

5" “_L 2 ‘ J

T r. o .' "

SECTION E-E SECTION F-F
APPROX. WEIGHT 590 LBS.
REFERENCE: GRATED INLET TYPE 13 Issued: __6/15/2022
CDOT M & S STANDARDS Revised:
M—604— 13 . Standard Drawing No.
CASTLE PINES SD.23h
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Pl o 6" (P
2'-0" 4-g" 2-0"
TRANSITION TRANSITION
J CONNECTOR PIPE
SEE PIPE CONNECTION
=1 SCHEMATIC, SD.2%
NO SCALE
4-8"
- TOP OF ADJUSTABLE CURB BOX
TOP OF CURB (SD.280) TOP OF CURB
RN r . FLOW DIRECTON
5--¢ gt [EAEANSION exeansion | 4 K
- - JOINT _2_"-
24 Y I2
2-0° i G (‘— 2" CLR. (TYP.) 2-0"
i T NO. 16 GRATE & FRAME [ | | TRANSITION
b (SD.280) . d .
£ =L 3 ar ()
8" —=! . ‘: 3'-4 “‘ | “f~—128"
Vl?lgIXETS 1 :‘f.‘ - #4 @ 6" (TrP)
(12'-0" MAX.) ‘ w6 e ()
A . e .;;"/#6_:.:4[?2].@ -
consrucrion | [E- N
e N B
¥ Tve = i‘? y HAND TAVPED IN 6"
—Lagk L e e P . LIFTS. (BACKFILL
' i o L e METHOD B)
pooovar e T N
f //%//\\/ %SUITABLE SUBGRADE 16 :":U_@ 6"
(SEE NOTE 2, SD24b) >
SECTION
NO SCALE
REFERENCE: DENVER TYPE 16 coued: 6152022
ssued:
SINGLE NO. 16 INLET —
CITY AND COUNTY OF DENVER Revised:
DRAWING NUMBER S-616. 1 e Standard Drawing No.
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. Sc

SINGLE NUMBER 16 INLET NOTES

. FOR PAYMENT PURPOSES, INLET STRUCTURES SHALL ALSO INCLUDE 2'-0"

CURB & GUTTER TRANSITION SECTION AT EACH END OF INLET PLUS
SIDEWALK SECTIONS WHERE REQUIRED BEHIND INLET STRUCTURE AND
TRANSITION SECTIONS.

. SUB-GRADE SHALL BE 6-12" OF CLASS B BEDDING COMPACTED PER

THE CITY AND COUNTY OF DENVER DOTI STANDARD CONSTRUCTION
SPECIFICATIONS, ON SUITABLE, UNDISTURBED MATERIAL. IF SUBGRADE IS
UNSUITABLE, THE SUBGRADE SHALL BE OVEREXCAVATED AND STABILIZED
WITH CLASS B BEDDING PER THE CITY AND COUNTY OF DENVER DOTI
STANDARD CONSTRUCTION SPECIFICATIONS.

. FLOOR SLOPE MAY BE POURED MONOLITHIC WITH BASE.

= SLOPE OF CONNECTOR = 2% MIN.

. UNLESS OTHERWISE SPECIFIED ON THE DRAWINGS OR OTHERWISE

APPROVED, ALL NO. 16 INLETS SHALL BE CONSTRUCTED WITH AN
ADJUSTABLE CAST IRON CURB BOX (STANDARD DETAL SD.28a AND SD.28b).

. DESIGN CONDITIONS FOR INLET ALLOWS DEPTHS OF 12'-0" (MAX.). FOR

INLETS MORE THAN 12'-0" FEET IN DEPTH, SHOP DRAWINGS AND DESIGN
ANALYSIS SHALL BE SUBMITTED FOR APPROVAL

. ALL REINFORCING STEEL SHALL BE ASTM, A-615, GRADE 60 DEFORMED

BARS. DIAMETER OF BEND MEASURED ON THE INSIDE OF THE BAR SHALL
BE A MINIMUM OF 6 BAR DIAMETER.

8. ALL SHALL CONFORM TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS,
8TH EDITION, 2017.
9. NO FORMWORK SHALL WORK REMAIN INSIDE STRUCTURE WHEN COMPLETE.
10. CONCRETE MIX FOR GUTTER AND ANY ADDED STREET PANELS SHALL MEET
CLASS 2 REQUIREMENTS FOR SULFATE RESISTANCE IN ACCORDANCE WITH
CDOT STANDARD 601.04 ON STREETS WHERE MAGNESIUM CHLORIDE
CHEMICAL DEICERS ARE APPLIED. REFER TO DOTI STANDARD
CONSTRUCTION SPECIFICATIONS SECTION 11 FOR REQUIREMENTS FOR
SULFATE RESISTANCE IN CONCRETE EXPOSED TO EARTH.
11. SPLICING OF REINFORCING STEEL SHALL BE PERMITTED ONLY WHERE
DETAILED IN DRAWINGS.
NO. 16 GRATE & BSiI0 12. INLET WALLS SHALL BE FORMED BOTH INSIDE AND OUTSIDE. CASTING OF
. . . " SIDEWALLS AGAINST EARTH IS NOT PERMITTED.
FRAME (SD.28a) \ 2'-0 6 6 ADJ. CURB BOX &
- FRAME (SD.280) 13. LEAN CONCRETE FILL TO BE F'C = 2000 PSIL INLET STRUCTURE, LID,
GROUT 2" CLR. (TYP)) STREET CURB AND GUTTER, AND PAVEMENT TO BE F'C = 4,500 PSI, MAX
- AP W/CM = 0.45 AND AR ENTRAINED 5% TO 8% F'C = 28 DAY
PAVEMENT COMPRESSIVE STRENGTH REQUIREMENT FOR MIX DESIGN, FIELD
A‘ ACCEPTANCE.
' 7/8" i —f 14. FOR THROUGH STRUCTURES, BENCHES MUST COME TO TOP OF PIPE.
12 >—(2) #5 15. NO CORNER PENETRATIONS ON STRUCTURE.
CURB BOX BEAM 16. SEE DOTI STANDARD CONSTRUCTION SPECIFICATIONS SECTION 11.04
. : ANCHOR BAR (FIELD STORM INLETS FOR MORE INFORMATION. USE OF THIS DETAIL WITHOUT
#4 @ 6" (P.) - . BEND AT FRAME) SPECIFICATIONS ~ SHALL BE CONSIDERED NON—COMPLIANT.
T >l 17. SEE (STANDARD DETAIL SD.250 AND SD.25b) FOR REBAR PLACEMENT AT
1. Sk WALL PENETRATION DETAIL.
a 8" (TYP)—w{a '] f=— o] e 3" CLr. (TYP) 18. REFER TO "CITY OF CASTLE PINES ROADWAY AND CONSTRUCTION STANDARDS”
@ - ) FOR ADJACENT ROADWAY AND SIDEWALK DESIGN CRITERIA,
;}\ - #4 @ 6" (TvP.)
\ )
| \ —t o =8 (TR)
CONNECTOR | <
PIPE N INVERT OUT 4
l // P
. T LEN - r
; ~ CONCRETE )
C AR = LAt e
+ Ne o how A Lo 4’ "
E -/‘;{.\ ————a - | 10
5 e - A"\’ 4\ N
r T
o6 46 -J,U @6
3'-4"
(B \SECTION (TYPICAL, ALL SIZES)
UNO SCALE
REFERENCE: DENVER TYPE 16
SINGLE NO. 16 INLET I
CITY AND COUNTY OF DENVER Revised:
DRAW l NG NUMBER S_61 6 1 Standard Drawing No.

CITY OF

CASTLE PINES

SD.24b
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(BACK OF WALK

| EXPANSION JOINT—==

§'-5"

CURB BOX BEAM ANCHOR BAR

TOP OF CURB
BACK OF CURB
41/2" \

‘ K .4-,:,-.9-..-'.‘,.....

(TYP. 2 PER CURB BOX) - SIDEWALK i
EXPANSION JOINT
/ /#4 @ 6°(TYP.)

| —op oF curs

* * 2-0"
EXPANSION JOINT — |-

W5x16 W SHAPE
3'-6" LONG
(GALVANIZED)

LIP OF GUTTER—

(TvP.)
B 1 ae)
1 20N RCRAEEYs T
._,| ?
TRANSITION /i 7 \STATION POINT AT
7 MIDPOINT OF INLET
LP OF GUTTER S ALONG FLOWLINE

CONNECTOR PIPE
SEE PIPE CONNECTION SCHEMATIC,
THIS SHEET

6" VERTICAL CURB AND GUTTER

o
TRANSITION
#6 _Jles"
-8

COMBINATION CURB GUTTER AND SIDEWALK

PLAN
NO SCALE
D.E
25b
2'-0" *ADJ. CURB BOX T0P OF
TRANSITION (SD.280 AND SD.28b) CURB
mvP) (TYP)
"(TYP.) .
? r—s (me) 1y i~ TS 2 .
8" | CRAt i~ & B
GROUT
L ’ ——_______55_
[ [ WoxT6 W SHARE —
L1774 (GALVANIZED) N
NO. 16 GRATE & FRAME—— —f | | T61/2" » vo61/2"« | =3 cr ()
(SD:28a AND SD.280) o ‘ 140 6" (P)
s P 6 " (TYP.)
@ % | @ 6" (TYP.
(220" W) | CONNECTOR PIPE o L n[_|
e 1 4 —] 9 f -
‘ LEAN CONCRETE FIL
SLOPE: 2% :
e e el
i 5CR [+, % =« = Y e
N o »
I NI —s_Jzoswe)
/ fo| | e6” | 3w
SUITABLE SUBGRADE ____—+— =&
(SEE NOTE 2, SD240) #4 06"
811"

SECTION
NO SCALE
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DOUBLE NUMBER 16 INLET NOTES

SET TOP OF PIPE BELL FLUSH 1. SEE DETAIL SPECIFICATIONS SECTION 11.05 STORM INLETS FOR MORE INFORMATION.

WITH INNER WALL (TYP.)

——NA e —
. =— ADJ. CURB BOX
5 (SD.28a AND SD.28b)
>
. "
— - e =1 -
5/8" HEX 7 5/8"x 7"
NUT ‘@ﬁ | ~~ ot
—  CURB BOX FRAME
SD.280 AND SD.28b
7 77 )

W5x16 W SHAPE
(GALVANIZED)

DETAIL - PLACEMENT OF ADJ. CURB
/"D BOX ON SUPPORT RAIL (TYP.)

U NO SCALE

*NO.16 FRAME

(SD.28a AND SD.28b)

W5x16 W SHAPE
(GALVANIZED)

MAX.
MAX.

5"

ENDS PERPENDICULAR:

USE OF THIS DETAIL WITHOUT SPECIFICATIONS SHALL BE CONSIDERED NON—COMPLIANT.
2. SEE GENERAL NOTES ON STANDARD DETAIL SD.24a AND SD.24b.

3. EXPANSION JOINT MATERIAL SHALL BE PLACED FULL DEPTH OF THE CURB AND GUTTER,
SIDEWALK, CONCRETE PAVEMENT, AS APPLICABLE. THE TOP PORTION OF THE JOINT
SHALL BE SEALED WITH SILICONE SEALANT.

4. SEE STANDARD DETAIL SD.240 AND SD.24b FOR REBAR PLACEMENT AT WALL PENETRATION
DETAIL.

* STANDARD DETAIL SD.28a AND SD.28b APPLIES TO ALL OF THE GRATE & FRAME
GEOMETRIC DIMENSIONS FOR THE DOUBLE NUMBER 16 INLET EXCEPT FOR THE FRAME
LENGTH. FRAME LENGTH SHOULD BE MANUFACTURED FOR THE DIMENSIONS CALLED OUT
ON THIS SHEET.

MN20" MIN. LAP

(4) #5x(D+18") @ 45 EXTRA
"FRONT AND BACK"-TYPE
CONNECTIONS, ONLY (2) #6@,0: 0..+6" (RCP)
— : AN —_— 0D.+8" (FLEXIBLE)

"ENDS PERPENDICULAR"
TYPE CONNECTIONS, ONLY
SEE PIPE CONNECTION
SCHEMATIC DETAIL (SD.25b)

DETAIL - REBAR PLACEMENT AROUND CONNECTOR PIPE
NO SCALE

FRONT AND BACK

Dexr—24" MAX 1D ENDS SKEWED:
X1~ .

MAX. 12" @ — RCP*
MAX. 15" @ — FLEXIBLE*

L o stanve) T

DETAIL - FRAME PLACEMENT
/ E \ ON SUPPORT RAIL (TYP.)

U NO SCALE

) Il
1
%) I ) g
15" @ — RCP ] VAX. 30 1
18" @ — FLEXIBLE i:;;g-‘ ’ [
*ANGLED CONNECTIONS REQUIRE CITY APPROVAL.

PIPE CONNECTION SCHEMATIC (NO. 16 INLET)

THIS DIAGRAM IS PROVIDED FOR GENERAL GUIDANCE ONLY. THE

DESIGNER IS RESPONSIBLE FOR VERIFYING PROJECT SPECIFIC
GEOMETRY.

REFERENCE:

CITY AND COUNTY OF DENVER
DRAWING NUMBER S-616. 2

DENVER TYPE 16 o
DOUBLE NO. 16 INLET ssued: __6/15/2002

Revised:

Standard Drawing No.
CITY OF

CASTLE PINES SD.25b
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STATION POINT AT MIDPOINT OF INLET ALONG
FLOWLNE (TYP. EA BAY FOR MULTIPLE INLETS).
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PLAN
NO SCALE

Ly (SEE TABLE 10)
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TRANSITION 8" Ls (SEE TABLE 10) 8" ADDITONAL INLET _ | 8" TRANSITION
BAYS (WHERE
D.E SPECIFIED, 10'-11",
MAX PER BAY
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I o I
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" .y R I,; ] .
T i“j.,', @ 6" - 46 Y@ 6" (TvP)
. e s

(TYP. INT. WALLS) T

Dexr 10'=11 N3 ¥
VARIES, e 4:4_3" cr. (vp) \
(120" max.) ||, P #4 @ 6" (TYP. INT. N  e— #4 © 67 (TYP)
1Y BR7 \ WALLS TRIM AT 55 Ll
3 / BLOCKOUT “f
3" ¢ - ol - o "
L #6  |%e@ 6" (1vr.)
(TYP.) 1 / _SLOPE = 2% | “1/— ,T.-J"
AR .’ﬂ - —T —LEAN CONC— 4
10 Y S ““t’ > —
! 7/\/\/\/ /\/\ /\ NANZNZNZNZNINT NN
#4 06 5" CLR. 2'-0"(H)X2'~6"(L
CONNELTOR EIRe . BLOCKOUT ARE(A )(MULTIP(LE)
#e EU@ 6" BAY INLET ONLY)
) Es (SEE TABLE 10) SUTABLE SUBGRADE
—— (SEE NOTE 2, SD240)

Ey (SEE TABLE 10) (75'-0" MAX.)

SECTION
NO SCALE
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TRIPLE NUMBER 16 INLET NOTES

1. SEE WCPM STANDARD CONSTRUCTION SPECIFICATIONS SECTION 11.05 STORM INLETS
FOR MORE INFORMATION. USE OF THIS DETAIL WITHOUT SPECIFICATIONS SHALL BE

CONSIDERED NON—COMPLIANT.

2. SEE GENERAL NOTES ON STANDARD DETAIL SD.24a AND SD.24b.

3. EXPANSION JOINT MATERIAL SHALL BE PLACED FULL DEPTH OF THE CURB AND
GUTTER, SIDEWALK, CONCRETE PAVEMENT, AS APPLICABLE. THE TOP PORTION OF THE
JOINT SHALL BE SEALED WITH SILICONE SEALANT.

4. SEE STANDARD DETAIL SD.25a AND SD.25b FOR REBAR PLACEMENT AROUND CONNECTOR
PIPE.

* STANDARD DETAIL SD.28a AND SD.28b APPLIES TO ALL OF THE GRATE & FRAME GEOMETRIC
DIMENSIONS FOR THE TRIPLE NUMBER 16 INLET EXCEPT FOR THE FRAME LENGTH.
FRAME LENGTH SHOULD BE MANUFACTURED FOR THE DIMENSIONS CALLED OUT ON
THIS SHEET.

SEE SECTION @ p
N

oI\ N II,, WALL REINFORCEMENT
] (Tvp.)
2" CLR—-{I8: >
. O f
L L] 2:_01-
INTERIOR WALL | [ls g
BLOCKOUT AREA i :
0_..1_9_1_9_2- .m:_@
<—2‘—6"—>'\ BOTTOM SLAB

REINFORCEMENT

DETAIL - TYPICAL INTERIOR WALL BLOCK-OUT
NO SCALE

TABLE 10. NO. 16 TOTAL INLET LENGTH
INLET CONFIGURATION Ls OR Ly INLET LENGTH = E5 OR E, TOTAL BOTTOM SLAB LENGTH
TRIPLE NO. 16 10°-11" 12'-9"
(EXAM;‘I?E' 1goﬁ;|?:a§An0N) ey oy el
(cgr\?F]c]ueRATb_N“?E_M-PT_KTE) Lo L =348 LA 8 4Lt 8T+ L8743

mMAX. BOTTOM SLAB LENGTH = 75'-0"
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Ly (SEE TABLE 10v, SD27)

OF INLET ALONG

FLOWLINE

WALL HORIZONTAL

ADDITIONAL BAYS
8" Ls (SEE TABLE 10v, SD.27b) 8" WHEN SPECIFIED 8"
* _’I & ||* —J
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f 57

CONNECTOR PIPE SEE PIPE 4 >
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(TYP. EA BAY FOR MULTIPLE

INLETS) REINFORCEMENT (TYP.) E=
SD.250¢ AND SD.2% (MULTIPLE INLETS ONLY) (TyP.)
PLAN
NO SCALE
Ly (SEE TABLE 10v, SD27b)
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\‘_ ('50280 AND snz&) = = “SE?BA%‘X ] ’R
73 s e Xl
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NO SCALE
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TABLE 10v. NO. 16 VALLEY TOTAL INLET LENGTH

INLET CONFIGURATION Ls OR Ly INLET LENGTH

®Es OR Ey TOTAL BOTTOM SLAB LENGTH

(CONFIGURATION TEMPLATE)

TRIPLE NO. 16 VALLEY 10'-8" 12'-6"
NO. 16 VALLEY 3-3-2 . om it oe v e s
(EXaMPLE  CONFIGURATiON) | 10°-8" 10-8% 70 31-6
NO. 16 VALLEY __—__-__ s L L =3"+8"+Ls+8"+Ls+8"+Ls+8"+3"

sMAX. BOTTOM SLAB LENGTH = 75'-0"

N VALLEY 16 INLET NOT

. SEE WCPM STANDARD CONSTRUCTION SPECIFICATIONS

SECTION 11.05 STORM INLETS FOR MORE INFORMATION.
USE OF THIS DETAILS WITHOUT SPECIFICATIONS SHALL
BE CONSIDERED NON-COMPLIANT.

. SEE GENERAL NOTES ON STANDARD DETAIL SD.24a AND

SD.24b.

. SEE STANDARD DETAIL SD.28a AND SD.28 FOR FRAME

AND GRATE DETAILS.

A . SEE STANDARD DETAIL SD.24a AND SD.24b FOR ADDITIONAL
- STRUCTURE AND BACKFILL NOTES.
8" 1r-11" 8"
- = = = STANDARD DETAIL SD.28a AND SD.28 APPLIES TO ALL OF
PAVEMENT THE GRATE AND FRAME GEOMETRIC DIMENSIONS FOR
GROUT— GRATE FL / THE NUMBER 16 VALLEY INLET EXCEPT FOR THE FRAME
—_— it LENGTH, FRAME LENGTH SHOULD BE MANUFACTURED
{ FOR THE DIMENSIONS CALLED OUT ON THIS SHEET.
J . REINFORCEMENT ALSO APPLICABLE TO SINGLE AND
[ M) 3 DOUBLE NO. 16 VALLEY INLETS.
L i |———
2 R WS5X16 47| CLR. (TYP)
R, 2'-7" LONG
(DOUBLE AND
TRIPLE INLETS
f4 @ 6"a_17p
(TYP.) ONLY)
44 © 6"
SEE SECTION
CLR. / @
- / WALL
/ 1 / FrEYII;F)ORCEMENT
p ‘
¢ a1
'&\
2'-0" [T INTERIOR WALL BLOCKOUT
l < AREA
' BOTTOM
\e. s 3 . SLAB
REINFORCEMENT
ro11”
DETAIL-TYPICAL INTERIOR
/B \SECTION WALL BLOCK-OUT
UNO SCALE NO SCALE
Ls
/B ) NO. 16 VANE GRATE
(SD.28a AND SD.280)
NO. 16 VANE GRATE ' ﬂ ﬂ
(SD28a AND SD.280) GROUT @ '
PAVEMENT -~
N\
Y ras e
- L TYP, " X r
. f 2
2 1 ﬁ N L7 W SHAPE
el [ R ' 36" 3-6" 1
~ SEE
s SECTION —1 ! 4
A \J8/ ’
» g 3" CLR. (TYP.) |_
e | |_se | -
o) ‘ 8" (TYP) ‘
SINGLE NO. 16 VALLEY INLET DOUBLE NO. 16 VALLEY INLET
NO SCALE NO SCALE
REFERENCE: DENVER TYPE 16 SINGLE, DOUBLE
& TRIPLE NO. 16 INLET VALLEY Issued: 152022
CITY AND COUNTY OF DENVER Revised:

DRAWING NUMBER S-616V

CITY OF

CASTLE PINES

Standard Drawing No.

SD.27b




(B o
pa—
w (3) 1" DA
HANDLING HOLES —5/8"
a/
T | — A L 23-1/2"
N2/ 23-1/8" 20-15/16" 30"
= | I 1

<

FRAME TOP VIEW

/ B\ FRAME SECTION
\_/

——40"

—

5/8"

1]

;

2

| 37-9/16 —JJ ‘
43-7/16"
/A FRAME SECTION
NO. 16 INLET FRAME - RIGHT OR LEFT
NO SCALE
/D 5
w 2) 1” DA 2"— .
I(-IA)NDLING HOLES —>5/8
a./
7/8"—]
| | [l __A 24-3/8" | 1— 2314
23-1/8" 20-15/16"
—O
J /D _FRAME SECTION
FRAME TOP VIEW
I——th I 5/8"
% ]

| e 37-9/16"

40>

_.J|

4T

41-7/16"

/C\ FRAME SECTION

—/

NO. 16 INLET FRAME - CENTER
NO SCALE
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L

Ill [ | I‘_m [ | III|I_I
GRATE TOP VIEW
39-1/2"
4-11/16"—
1-7/16"——=|

AV AV AV AV AV

2-1/24 /"E\ GRATE SECTION

NO.

22-3/4"

ol

772

F GRATE SECTION

GRATE & FRAME NOTES

1. CAST IRON SHALL CONFORM TO ASTM A48. (CLASS 35B, MINIMUM)

2. CASTINGS SHALL COMPLY WITH FEDERAL SPECIFICATION RR—F-621D FOR CASTING

PROOF LOADING (HEAVY DUTY).

3. ALL CASTINGS REQUIRE INDIVIDUAL APPROVAL/CERTIFICATION FROM THIS DIVISION.

4. CASTINGS SHALL NOT BE DIPPED OR PAINTED PRIOR TO FINAL INSPECTION, ONCE
INDIVIDUAL CASTINGS ARE CHECKED, AND APPROVED BY THE DIVISION FOR
PROJECT USAGE, THEY SHALL BE COATED WITH AN APPROVED MATERIAL.

16 INLET GRATE

NO SCALE

568"x3" HEX-HEAD BOLT
AND WASHER (EACH SIDE).

w/HEX NUT

1" RAISED
[_ LETTERS

P

DUMP NO WASTE!
DRAINS TO RIVER

<

PLAN

AQ=1/2"
7

iy ]
— 38" — L* 3/4"
n q
[l 39-1/2" L]
/_\ \H/ SECTION
G SECTION
_/
ADJUSTABLE CURB BOX
Q\MMUM CURBNOCI):’EEK\II-C; AREA = 150 in2)
REFERENCE: DENVER GRATE & FRAME stod )
AND ADJUSTABLE CURB BOX ssued: /152022
CITY AND COUNTY OF DENVER Revised:

DRAWING NUMBER S-716

=5 CITY OF B =

CASTLE PINES
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2-501 IN TOP SLAB (TYP.) —

4-1102 x 2'-8" LONG

503 @ 12" —

(PLACE DIAGONALLY

AROUND OPENING)

2-501 IN TOP SLAB (TYP.)
1

371103 x 5'-0" @ 3"
\—

[ A—

b}

[T 5-402 @ 12"

F— 3-502

f
I
Il
I
Lyl
e H
I
|
|
I

TOP_SLAB PLAN

5-402 @ 12"

™3 - 502 x 5'-0"

503 |
@ 12" |
L 3-1103 x 5'-0"

i @3
9-401 1M 4-1101 x 21" + 2W + 1.D.
SPACE EVENLY {7 sPACE @ 3* (OVER
(TYP.) CYLINDRICAL OPENING)

CLASS B

CONCRETE i 3

_‘//_501& 502

e

13

SECTION

A WHEN FINAL GRADE IS

A

PAVEMENT SURF ACE,

RECESS MANHOLE RING AND COVER '/g" MIN.

70 /" MAX.

n 24" DIA, MANHOLE A
FINAL RING AND COVER CONCRETE OR GROUT (TYP.)
GRADE _1 |
SN2 /j XSS P ¢ i)
=
CONCRETE” & : £
‘ ECCENTRIC CONE -
OR GROUT [g"[l 2-gv [9™¢
(TYP.) : 20 Ig (1'-2" MIN.) 2
: - s
e i ‘ZFLEXIBLE &
" "' MIN. JOINT SEAL 2 |z =
to Ak § [ LIUsha cowvory 2 [ S =
(UNIFORM SPACING [ 1 TO AASHTO M 198 2 |2 Sl
BETWEEN STEPS) T (TYP) S8 L o =
I-|| ’;ﬂ —fs {e— 5" O SLAB g
B O %
2 0 L B CLASS B CONC ;
5 FaleLa ONCRETE &
(TYP.) ._;hﬂ 5|2
. 2 s
=|7
T
». ll_Gu j— 0
£ g
»](TyP) =
+ n
W+12 ) T
28"+ 2W+1.D. 6" MIN. DEPTH GRANULAR

BEDDING MATERIAL

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

SECTION

MANHOLE BOX BASE
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5?3 —501@ 5" CC. 5?3
1 _
9-401 — "1‘__
L- 9-401
502 @ 5" CC. 54"
_1
SECTION A-A
(STEEL IN BOTTOM OF BASE)
b
_ I
4-1101 | , |
9-401 I '
SPACE EVENLY } 1
aw)—\\\ S
19 \
16" + W + 1D./2 0 ' "
OR TO WITHIN 3" OF AR + - N 54
CYLINDRICAL OPENING "

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 [S AT LEAST 8 FT.

3. THE MANHOLE RING FRAME SHALL BE SET IN A BED UF GROUT. THE FRAME

SHALL BE SURROUNDED WITH A CEMENT GROUT IN UNPAVED AREA, OR
CONCRETE COLLAR IN PAVED AREA. SEE DETAILS ON STANDARD DETAIL SD 29.

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 MANHULE 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 INSTALUATIONS 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 SURFACE

OF MANHOLE AND BE SATISFACTORILY PLUGGED.

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

AND CROSS SLOPE.

2505 @ 12"
-« 504 @ 12" (TYP.)
S (PLACE TO WITHIN 3" OF
CYLINDRICAL OPENING)
REFERENCE: MANHOLES Issued: __6/15/2022
CDOT M & S STANDARDS Revised:
M— 604— 20 e Standard Drawing No.
CASTLE PINES SD.29b




CLASS B CONCRETE
TO BE USED FOR
CHANNELIZATION

THROUGH PIPE
ONE LATERAL

ANGLED LATERALS

Dy MIN.

TYPICAL CHANNELIZATION DETAILS

CURVED
DEFLECTOR
REQUIRED

SHARP ANGLE

WT. 1.D.
F
MARK | SIZE [TYPE | Jcr BARS T Tl 57T s o ORMUL AS
0. REQ'D. 18 18 18 |18 |18 18 |401
401 4 [ | 0.668 | {LENGTH g-1" | 8-8"| 9-3"| 9-10"| 11'-0" | 12'-2" | BAR LENGTH = 32" + 2W + L.D.
WE[GHT* 97.2 | 104.2| 112 | 118.2 | 132.3 | 146.3
402 | 4 1 | 0.668 {NENEEOD" g 5 (55 0 (55 7 ? 2 g 4 3 6" | poa
H L TH 1R [ alll 1-7n _)n AN 1[I m - i .+
WEIGHT * 181 | 200 | 220| 239 | 278 | 317 |BAR LENCTH = 1D.+ 20
501 | 5 1.043 {NENEEQ - l77 5 §37 0 }57 7 (572 }3 4 }17 6 o
[ o L TH 1R [ alll _7n _Jn AN 1A m = 4" + ) .+
WEIGHT * 1305 | 1418 | 152.2] 162.5| 183.2 | 2039 [BAR LENCTH = 2 LD+ 2W
0. REQD. 22 |23 |25 | 26 |29 32 |502
502 | 5 | 1 | 1043 {N ENGTH 50" | 5-0" | 5-0"| 5-0"| 5-on | 50" |NUMBER BARS REQD.= 3 + (24+IDIT2W+1)
WE[GHT* 147 | 1199 | 130.4| 135.6| 151.2 | 166.9 @5
0. REQ'D. 16 16 18 [ 18 |20 24 |503 13+, D+2W
503 5 I | 1043 {NENGTH 12'-101 13'-5"| 14'-0] 14'-7"| 15'-9" | 16'-11" | NUMBER BARS REQ'D. = +l>
WEIGHT * 214.2| 2239| 262.4 273.8| 3285 | 423.5|BAR LENGTH = 4'-9“+2(16+W+ID/2)
0. REQ'D. 12 14 14 [16 [18 20 | 504 W04
504 | 5 I | 1043 {NENGTH 8- | 8-g"| 9-3u| 910 11-0" | 12'-2" | NUMBER BARS REQD.= 2 ( S i Ta +1)
WEIGHT * 101.2 | 126.6 | 135.1| 164.1 | 206.5 | 253.8 | BAR LENGTH = 32"+2W+L.D. 1
0. REQ'D. 4 4 4 4 4 4 1101
mwor | 1 [ | 5313 | {LENGTH 72" | 7-9"| 8-4"| 8-11"| 101" | 11'-3" |BAR LENGTH = 21" + 1.D.+ 2W
WEIGHT * 152.3| 164.7| 177.1| 189.5| 214.3 | 239.1
ND. REQ'D. 4 4 4 4 4 4 BENDING
1oz | 1 | 3313 LENGTH _ 2-8"| 2'-8"| 2'-8"| 2'-8"| 2'-8" | 56.7 [TypPE I
WEIGHT * 56.7 | 56.7 | 56.7| 56.7 | 56.7 | 2'-8" STRAIGHT
0. REQD. 3 3 3 3 3 3 -~ 41gn
1103 1 [ 5.313 {NENGTH 5-0" | 5-0"| 5-0"| 5-0"| 5-0" | 5-0" TYPE 1I | >
WEIGHT * | 79.7 | 79.7 | 79.7| 79.7 | 79.7 | 79.7 ]15--+w+1.n./2
REINFORCING STEEL TOTAL 965.6 [1,037.51,127.2(1,204.0[1,380.2 [1,601.6 P oL
CONCRETE - CUBIC YARDS - TUTAL 60 [ 66 [ 73] 80 [os [l [TPRIL = ',=|—7{
NOTE: QUANTITIES ARE BASED ON SAME SIZE PIPE ENTRANCE TO AND EXIT FROM, =
BASE AND A 4 FT.MANHOLE ENTRANCE INTO TOP SLAB OF BASE. - 1.0.42w-38" = }

QUANTITIES FOR CONCRETE MANHOLE BOX BASE

REFERENCE:

CDOT M & S STANDARDS
M-604-20

MANHOLES Issued: __6/15/2022
Revised:
T OF Standard Drawing No.
CASTLE PINES SD.29c




LEGEND

R SUITABLE. SUBGRADE

FLEXIBLE

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

CONCRETE

GRANULAR BEDDING MATERIAL

PRECAST MANHOLE BASES NOTES:

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

. PRECAST MANHOLE BASES SHALL FIT THE CONDITIONS AND LOCATIONS FOR 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 NO COST

MATERIAL AS SHOWN ABOVE.

TOE POCKETS AT 16" 0.C. IF TOP

TO THE DEPARTMENT.

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

CLASS B
CONCRETE BASE

por~1g
3 1l

-

KKK

— MANHOLE RISER 0.D.+ 6 INCHES

OF BENCH > 18" ABOVE INVERT M 48" MIN. —= 9" MIN. CLASS B
CONCRETE.
e MANHOLE RISER ; REINFORCING
3" 3" MIN. e —— CONFORMING TO
r_ H P Z ASTM C 478
rh < E
i ks I/n ,C_I '_A -
ol 2" SLOPE e H v siove
;" #4 U @ 12v % ‘°6‘,,' | —ste TP TIE B
ALL BASES
MIN #4 @ 12, EACH WAY
f 7z
v g T I 15 II’J” CLEAR
—[ MIN. ¢ [ 5 A - _f
6" MIN.
— X% R,
Gll
MIN.
SECTION D-D

SECTION B-B

BASE MAY BE
POURED SQUARE
AT CONTRACTOR'S
OPTION.

L

PLAN

<~ MANHOLE 1. ——/|
>

!—>E

FLOW
-

A A

3

- . c . c .

a -

INVERT ELEVATION A
SHOWN IN PROFILE

CAST-IN-PLACE SLAB BASE

A e e e
AAKKAKRXAKXK

SECTION C-C

REFERENCE:

CDOT M & S STANDARDS
M-604-20

TYPICAL PLAN
TIE_BAR
FLOW | o FLON
o INVERT ELEVATION 4
— INVERT ELEVATION  SHOWN IN PROFILE | p g E'WJ I%%GTF[[ELHE
SHOWN IN PROFILE XKLL
SECTION E-E
PRECAST SLAB BASE
MANHOLES Issued: __6/15/2022
Revised:
Standard Drawing No.
CITY OF
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REINFORCING CONFORMING
TO ASTM C 478

MANHOLE RING AND COVER

(RIM ELEVATION)

A FINAL GRADEj
IN UNPAVED AREA USE CEMENT GROUT

GRADE RINGS OR
BRICK COURSES

PRECAST MANHOLE
SECTIONS

&//
_-_________""'--..__
ANAN 7 . NAN 7
ifil Hih
\ J 24", I
To\\" . & 8- L
* . . . - . . * B '..‘:’ ~_‘ 8"
s '\\b.'-b.'-b ol e [
L/ » \\ g oy
bl _g g |5
. —.-
Sl -
. D
4| — .-
-z - S8

FLAT TOP SECTION DETAIL

MANHOLE RING AND COVER—

A FINAL GRADE

A WHEN FINAL GRADE IS PAVEMENT

SURFACE, RECESS MANHOLE RING
AND COVER '/g" MIN. TO /2" MAX.

SEE STANDARD DETAIL SD.29g. FOR
CONCRETE COLLAR DETAILS

B —1 ] GRADE RINGS OR
= ' R3S~ BRICK COURSES
PRECAST FLAT ToP—; ="+, = "0 =" 24" R :‘:a"
== = a2
) <——|18" EL Jﬂ,
4'DIA. MANHOLE RISER SECTIONS —»] *:: EX F.'| VARIES
V = 12% MIN, H
PRECAST FLAT TOP .
! L1
FLEXIBLE joNT | St =& )
SEAL CONFORMING g >
TO AASHTO M 198 Ve
(TYP.) e 5'T0 8'DIA. n -
MAX.y a
.. = oo
MANHOLE [..] MIN.
A STEPS —=0—.*
L 34" . 1 >
- — .-
TOTAL WEIGHT: APPROXIMATELY 400 LBS. A L
SHALL BE GRAY OR DUCTILE CAST i FLOW | CHANNEL =t
IRON IN ACCORDANCE WITH S
CDOT SUBSECTION 712.06. < — '
SECTION A-A k & %
MANHOLE RING AND COVER MANHOLE RISER DETAIL
REFERENCE:
MANHOLES Issued: __6/15/2022
CDOT M & S STANDARDS Revised:
M— 604— 20 /&_\ Standard Drawing No.
CITY OF
CASTLE PINES SD.29%¢




A WHEN FINAL GRADE IS PAVEMENT SURFACE,
RECESS MANHOLE RING AND COVER
/4" MIN. TO /5" MAX,

T-BASE MANHOLES NOTES:

. THE T-BASE SECTION SHALL BE SHOP-FABRICATED FOR DELIVERY TO THE

CONSTRUCTION SITE AS A COMPLETE UNIT.

. 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.

. EXCEPT FOR CLASS OF PIPE, SPECIFICATIONS FOR THE MANHOLE SHALL BE THE

SAME AS THOSE REQUIRED FOR THE ADJOINING PIPE.

. 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.

MANHOLE RING AND CGVER\‘ ¢ P e a
=H=E
| SEII&E géﬁggEgR—/ i et ey 4' DIA. PRECAST
: | , FLAT TOP WITH 24"
| 1 ECCENTRIC OPENING
= ¢
‘l | : 12 MIN. - 16" MAX. —| | 48"
| | | _ MIN. : STANDARD. 4' DIA,
| . | f MANHOLE RISER
: | : s L SECTIONS
| | | = b
| i | -
| | | .
| ! | L \
I | I L 4 7
| | [ B
! | ! FLEXIBLE JOINT SEAL [ ] 1
| ' L CONFORMING TO T ¥
‘I | i AASHTO M 198 (TYP)\| [ :
' ' ! = JOINT DETAIL TO
; i g ¥ BE APPROVED
, " PRIOR TO
k ] FABRICATION
POV |9 | . N
i T-BASE
! SECTION
|
|
= —— .
R |
CIRCULAR RIGID PIPE CIRCULAR RIGID PIPE
(LONGITUDINAL SECTION) (TRANSVERSE SECTION)
MANHOLE T-BASE
REFERENCE:
MANHOLES Issued: __6/15/2022

CDOT M & S STANDARDS
M-604-20

Revised: _
/%_\ Standard Drawing No.
CITY OF

CASTLE PINES SD.29f




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
SHALL BE IN

ACCORDANCE WITH
SECTIONS 403 OR 412

E F
oo RN
oo b
oo \
oo
oo \ +
oo !
oo !
oo
oo o
oo -/
oo -y
oo e

Cay

"
-7

/4" RECESS

HMA
PAVEMENT 227
CEMENT —
|_»
BRICK COURSES ———""_ =7 VOR AR T
2 MIN., 4 MAX. OR e ag ey
PRECAST CONCRETE Lo \a 4\,\ ® MORTAR THICKNESS MAY
GRADE RINGS OR I { AT BE NONSYMMETRICAL TO
ADJUSTABLE METAL RINGS Lo 24n AN MATCH CROSS SLOPE OF
Py v o ROADWAY.
la g X \\
L= 5 '
SECTION F-F
ADJUST MANHOLE 20 IN.OR LESS
jgn (SLOPE
HMA Eg /4 MIN - 2" MAX. “ A" RECESS
PAVEMENT . " o — ]
. B e a - . a -
*«i L : b S
CONCRETE COLLAR [
OR FULL DEPTH HMA o GREATER
PATCHING _L THAN
e 20 IN.
/.. R RESET ECCENTRIC CONE.
BRICK COURSES, /’. — e WORK WILL NOT BE MEASURED
2 MIN,, 4 MAX.OR PRECAST o : : AND PAID FOR SEPARATELY, BUT
CONCRETE GRADE RINGS Lo |: :| N SHALL BE INCLUDED IN THE
e "7\
B | | oo
" I I | LN
. T T T -
/1 Y
] | \ -
\ N
3 ,’ \ \/‘/’4
a- ; \\ \\ b
a I \ I ‘..e
a- |1 \ £
PRECAST i N o
RISER SECTION ——=. * \ X
A ] N Y
a- |l N
| D S S Ma -
;_rl IL -t
e N
bl (R
| |
f, | | ~ |
SECTION F-F
MODIFY MANHOLE GREATER THAN 20 IN.
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ot el 12"
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#5's @ 12" EW.EF. i) ,
(FOR Y < 14") - 10"
#6's @ 12" EW.EF.
(FOR 14'< Y < 20") ——f¢[-
DO NOT BEND 11l 2" ar
BAR. BEND SHOWN L P S
FOR DEPICTION 1
PURPOSES ONLY. (TYP.)\ afis
8K
4
15
]

SECTION - TYPICAL WALL

NO SCALE

[
s|lare
—~a
o
£ ER7
Pl
| _MAINTAIN
10"
(TYP.)
4"
(TYP.)
V. | Lok |
r_-—| | N |
ey N
PLAN
GROUND NO SCALE
ELEVATION

BACKFILL

- #5'S @ 12" EW., EF. (FOR Y < 14°)
#6'S @ 12" EW., EF. (FOR 14’ > Y < 20°)

GRADE RINGS & COVER
(SD:29a THRU SD.29g.)

7 NN MMs/lsM(

N N N K
2
;}/&@5&’\ SR

MATERIAL g 04"l g"la]
—
MANHOLE STEPS
& (032 =1, ;'.‘
X | -
FEXIBLE PLASTIC ~—-
SEALING COMPOUND fa———5'0 MH RISER——=
(ALL AROUND) -
T0S. OPENING AS
TOP SLAB \ - SPECIFIED - Y
(SD.310 AND SD.31b) - Ln— i 5
T T (20" MAX)
127 |4
10”
(TYP.) |
o IF MONOLITHIC
1%
FULL INVERT CHANNEL R R e
SHAPING REQUIRED '
FOR THIS MH.
TOP OF LEAN CONCRETE 4
BOTTOM SLAB (Tvp.)
18"
(TYp.)
LR K
15 R L
N R
12 j’% R
SUB=BASE /Z}é
7 7, 7. . 7, 7. 7,
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1.

TYPE P MANHOLE NOTES

THIS STANDARD MANHOLE DETAIL IS APPLICABLE TO CIRCULAR PIPES WITH
42" 1.D. AND LARGER, AND NON-CIRCULAR PIPES WITH A SPAN OF 42"
1.D. AND LARGER.

2. FOR "Y" DEPTH OVER 20’ SHOP DRAWINGS ALONG WITH CALCULATIONS
FOR DESIGN OF WALLS, TOP AND BASE SLAB SHALL BE SUBMITTED FOR
APPROVAL.
3. SET TOP SLAB TYPE B ELEVATION NO MORE THAN 12"+ BELOW FINISHED
GRADE I.E. ALLOW ENOUGH COVER TO ADD MH RINGS AND COVER.
4. PRECAST MANHOLE RISERS AND TOP SECTIONS SHALL CONFORM TO
ASTM C-478. IN ADDITION MANHOLE STEPS, RISERS, SHIPLAP JOINTS,
RING AND COVER SHALL CONFORM TO APPLICABLE WMD STANDARD DETAILS.
5. CONCRETE IN TOP SLAB AND WALLS SHALL BE CLASS D CONCRETE AND _
HAVE A 28 DAY STRENGTH OF 4500 PSI. PERMISSIBLE SLUMP WILL BE 3
TO 5", AND AIR ENTRAINMENT WILL BE 5% - 8%.
6. LEAN CONCRETE FILL SHALL HAVE A 28 DAY STRENGTH OF 2000 PSI.
(TYPE I CEMENT).
D 7. REINFORCING STEEL BARS SHALL CONFORM TO ASTM A—615 GRADE 60
DEFORMED BARS. CLEAR COVER REQUIREMENT (UNLESS OTHERWISE NOTED)
STRUCTURE PLAN VIEW - 30° BEND TO BE 2" (3" FROM BOTTOM OF FOUNDATION SLAB.) REINFORCING BARS
NO SCALE WILL BE SPLICED ONLY AT LOCATIONS SHOWN AND DETAILED ON THE
DRAWINGS. BARS WILL BE WIRE-TIED, NO TACK WELDING WILL BE
PERMITTED.
TABLE 7A. TYPE P MH - 30° BEND STRUCTURE
DIMENSIONS 8. ALL STRUCTURES SHALL BE BENCHED TO TOP OF PIPE.
PIPE SIZE A B 9. ALL MANHOLES & SPECIAL STRUCTURES TO BE PLACED ON SUITABLE
TR yym— T T -7 SUBGRADE MATERIAL. IF SUBGRADE CONDITIONS WARRANT, UNSUITABLE
. . . . . . _ FOUNDATION MATERIAL WILL BE OVEREXCAVATED, & SELECT SUBGRADE
48 5 -1 3 -6 4 -2 MATERIAL WILL BE PLACED AS PER SECTION 5.00 OF THE WCPM STANDARD
54" 5 - 8 3 -8 4 -2 CONSTRUCTION SPECIFICATIONS.
TR A T L
& 10" o o 10. GRANULAR BEDDING MATERIAL SHALL BE COMPACTED TO 90% MAXIMUM
- - DRY DENSITY IN ACCORDANCE WITH AASHTO T—180.
7 I y—T yo—T
78" 8 - 0 4 - 4 y -2 11. STRUCTURE WALLS SHALL BE FORMED BOTH INSIDE AND OUTSIDE. CASTING
OF SIDEWALLS AGAINST EARTH IS NOT PERMITTED.
12. LATERAL SUPPORT SHALL BE PROVIDED AND MAINTAINED FOR WALLS
DURING BACKFILLING OPERATIONS.
13, MAX LATERAL SHALL BE 24" OR SMALLER. IF LARGER, A SPECIAL
STRUCTURAL DESIGN IS REQUIRED. SEE STANDARD DETAIL SD.26a AND SD.26b.
FOR PENETRATION DETAIL.
14.  SEE STANDARD DETAIL SD.31a AND SD.31b. FOR REINFORCEMENT DETAILS.
LEGEND
= INSIDE DIAMETER OF PIPE
X= DEPTH OF MANHOLE RISER
Y= TOTAL DEPTH OF MANHOLE
E.F.= EACH FACE
E.W.= EACH WAY
STRUCTURE PLAN VIEW - 45° BEND
NO SCALE
TABLE 7B. TYPE P MH - 45° BEND STRUCTURE
DIMENSIONS
PIPE SIZE A B
R —— - o
5 T o o
e T oo 0
0" R i o
6" T T -0
7 S YO o0
75 o e oo
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I [N NG
2-#5'S TF. ] : ) \ ""
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!;3
wrore N,
1 iy Mg LEGEND
1 » e D= INSDE DIAMETER OF PIPE
' SN X= DEPTH OF MANHOLE RISER
3 > : Y= TOTAL DEPTH OF MANHOLE
=i F IS #5 EDGE BAR E.F. E.F.= EACH FACE
» o _T (ALL AROUND) E.W.= EACH WAY
() PLAN. 175 @ 45 EF.
. . 2" CLR. .
DA —— [ [ aw) |_‘6jf#5’s TABLE 8. SPLICE LENGTH
B yrrp— é’T’ | AT BAR SIZE SPLICE LENGTH (LAP)
i e e 2 e 008 i (TYP) ;
; 5 "
le— #6's @ 6" B.F.——-H;T' 2-46'S j/el‘ 3 #5 2
(FOR 1.0.>60") — 2" #6 26"
SECTION
NOTE: BARS TO BE SPLICED ONLY AT LOCATIONS
TOP SLAB TYPE B (X<2') SHOWN.
NO SCALE
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TYP. BAR LAP "

2" CLR.

(SEE TABLE 8, SD.31a) 1’(TYP‘)
7 \

U PR =
A “ <

TYP. BAR LAP [[ 7
(SEE TABLE 8 | T[*. '
SD.31a)

#5's @ 12°EW.EF.
(FOR Y < 14"
#6' @ 127EW.EF.

(FOR 14'< Y < 20")

AL N |

107 waLL
7o - [ ] THICKNESS

/ E \ CORNER DETAIL

\./ NO SCALE

#5's @ 12" EW.EF.
(FOR Y < 14")

#6's @ 12" EW.EF.
(FOR 14'< Y < 20)

DO NOT BEND BAR. BEND SHOWN FOR
DEPICTION PURPOSES ONLY (TYP.)

2" CLR.
(TYP.)

. - 4
2" CLR. ONT R .
(TYP.)

)] ,

3" CLR.
t (TYp.)

TYP. BAR LAP___|
(SEE TABLE 8, SD31a

/F \WALL-TO-BASE JOINT DETAIL

UNO SCALE

#7'S @ 45 EF.

#5'S @ 12" EF:

#5's @ 12" TF.

2" CLR.
(TYP.)

Ko I ‘. :‘ Sl 7 . ‘
= ELIPRC SOC I S { RS A |
-
3,
6'S @ 6'B.F- 3

SECTION
TOP SLAB TYPE A (X22')

NO SCALE

TYP. BAR LAP
(SEE TABLE 8, SD.31a)

2-#4 CLOSED
STIRRUPS (TYP.)

STEP WIDTH + 4"

8" GROUT
THICKNESS

/G \STEP BLOCK OUT DETAIL

UNO SCALE

#5 EDGE BAR EF.
(ALL AROUND)

1-#5 TF.
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STEP TOP VIEW

13-3/4"

«

A STEP SECTION

14-3/4”

- 5-7/8"

U

MANHOLE STEP NOTES

. ASTM SPECIFICATIONS:

(A) ASTM C-478 (MANHOLE STEPS AND LADDERS)
(B) ASTM A-615 GRADE 60 (STEEL REBAR)
(C) ASTM 4101 (POLYPROPYLENE)

. STEPS SHALL BE INSTALLED BY THE "PRESS-FIT" METHOD

UTILIZING A SPECIALLY TAPERED PIN TO FORM THE INSERT
HOLE AS SHOWN, FOLLOWING MANUFACTURER'S
RECOMMENDED PROCEDURE AND SHALL NOT BE GROUTED
IN PLACE.

. INSTALLED STEPS SHALL BE CAPABLE OF WITHSTANDING A

PULL OUT FORCE OF 2500 LB. PER LEG FOR A MINIMUM
PERIOD OF TWO MINUTES.

. PINS MUST BE SMOOTH AND CONTINUOUSLY TAPERED.

W.M.D. INSTALLATIONS REQUIRE A MATCHED COMBINATION
OF A TAPERED INSERT PIN AMD MANHOLE STEP, AS
RECOMMENDED OR REQUIRED BY SPECIFIC MANUFACTURER
OF THE STEP TO BE USED.

. THIS STEP CAN ALSO BE USED IN TOE POCKET

INSTALLATIONS PROVIDED 5" TOE CLEARANCE IS ALLOWED.
MANHOLE STEPS SHALL NOT BE INSTALLED OVER THE FLOW
CHANNEL. THEY SHALL BE PLACED 12" MINIMUM OR 16"
MAXIMUM IN STRAIGHT VERTICAL ALIGNMENT WITH THE
BOTTOM STEP 8" ABOVE THE BENCH MINIMUM.

SEE THE CITY AND COUNTY OF DENVER STANDARD DETAIL
S-502.

3-3/8"

1-3/8"

9-1/4"
— -

17

/ B\ STEP SECTION

GRADE 60 STEEL
REINFORCEMENT

N

)
g T (" C\STEP CROSS-SECTION
POLYPROPYLENE REINFORCED PLASTIC STEP
REFERENCE: MANHOLES AND INLET STEPS lssued: _6/15/2022
CITY AND COUNTY OF DENVER Revised:
DRAWING NUMBER S-750 e Standard Drawing No.
CASTLE PINES SD.32




FLEXIBLE PIPE

RIGID PIPE
LIMITS OF STRUCTURE
LIMITS OF STRUCTURE EXCAVATION AS PER
EXCAVATION AS PER CDOT 206.03
coaT 206.03—,\ )
v 4 3 ANGLE OF
. /f /(\\ _ ’ YA REPOSE TO THE
= X ! 7 SLOPED TRENCH N \ u Ly HORIZONTAL
L 2 X
"// P> COMPACTED STRUCTURE 2 //< COMPACTED STRUCTURE
2 A J5—BACKFILL CLASS 2 AS 125 NJ, BACKFILL CLASS 1AS
2 % PER CDOT 703.08 K % 7
5 S N N Y, PER CDOT 703.08
J Py K 7 > %
R - 4 £ %X 95% AASHTO T-180
95% AASHTO T-180 7 \ . > COMPACTED STRUCTURE Y \ 3
100% AASHTO T-99 & : KZ_— BACKFILL CLASS 1 AS S > N s 100% AASHTO T-99

: } o N\
00K PER CDOT 703.08, 7 | %

- 5 “ STRUCTURE
Z _ S A EXCAVATION
% ARG 7 %4 703.08
*/\\/\\/\\(\\//2\ o \ i [ R RRRGRRL IN sOIL
STRUCTURE )  STRUCTURE STRUCTURE PER TABLE
EXCAVATION 1 * Bd IN_EXCAVATION  EXCAVATION . Bd 1922 (TYPICAL)

IN ROCK IN SOIL IN ROCK

MAXIMUM HEIGHT OF FILL OVER TOP OF PIPE IN FEET
REINFORCED CONCRETE STEEL - 2 2/3" x 1/2" CORRUGATIONS

Min. oL INCH| CRACKID-LUAD H ABOVE TOP OF PIPE IN FEET LEGEND
Ba | Bd" [ (1350 [ 2000 | 3000 Ba Bd - 2012125 26-3031-35136-20 H = HEIGHT OF FILL OVER TOP OF PIPE
in. | i PIPE CLASS in. i, [16-20[21-25] ‘ ‘ Ba = INSIDE DIAMETER (I.D.) OF PIPE

* % 111 v v THICKNESS IN INCHES * Bd = TRENCH WIDTH
18 | 35 | 19 | 28 | 43 t = WALL THICKNESS OF PIPE
24 42 18 28 42 18-48 4-7 | .064 | .064 | .064 | .064 | .064 | .064 | CLSM = CONTROLLED LAW STRENGTH MATERIAL
30 | 50 | 18 | 28 | 42 a = LOOSE GRANULAR BEDDING, AS FOLLOWS:
36 | 59 8 | 27 | 4 @=0" FOR FLEXIBLE CULVERTS IN SOIL.
o8 A 54 750 |.079|.079|.079 | .079 | .079 | .079 me et e i e
48 | 78 8 [ 27 | 4 @=12" FOR CULVERTS IN ROCK.
gg gg 1; gg :g 60 | 800 |.079|.079|.079|.079|.109 | 109 | ¥ TRENGH WIDTHS
66 708 T 7 T 26 T30 RCP: Bd = MIN. OF 1.33(Ba+2f), OR (Ba+2t)+12"
72 | 17 | 17 | 26 | 40 66 8.50 |.079|.079 | .109 | .109 | .138 | .138 (PER AASHTO SECTION 17)
78 125 17 26 20 CSP: Bd = MIN. OF Ba+4'(PER AASHTO SECTION 12)
84 | 135 | 17 | 26 | 40 i BEDDING MATERIAL FOR SOIL SHALL BE STRUCTURAL
0 T2 T 17 T 26 T 20 72 9.00 |.079].109 | .109 | .138 | .168 | .168 BACKFILL CLASS 1OR 2.0
1%% {§§ {; gg :g | BEDDING MATERIAL FOR ROCK SHALL BE STRUCTURAL

BACKFILL CLASS 1.

P T T 78 9.50 | .109 | .138 | .168 | .168
132 208 17 26 40 NOTES:
144 | 224 | 17 | 26 | 40 84 10.00 | .109 | .138 | .168 —

*+BASED ON Bd=1.33(Bat2t). 1. ALL WORK SHALL BE DONE IN ACCORDANCE WITH
WALL THICKNESS CAN VARY THE STANDARD SPECIFICATIONS APPLICABLE TO
BETWEEN MANUFACTURERS. THE PROJECT.

RCP DESIGN CRITERIA CSP_DESIGN CRITERIA 2. ALL TRENCH INSTALLATIONS SHALL BE IN
ACCORDANCE WITH OSHA AND COLORADO

SAFETY FACTOR = PER ASTM C76 <3--x1" CORRUGATIONS: 60 TO 84 PIPE > DEPARTMENT OF TRANSPORTATION REGULATIONS.

SOIL WEIGHT = 120 LB.PER CU.FT. " -

e B SHALL BE .064" THICK (16 GAUGE) TO H=40 FT./ 5 1¢ ysg OF NON-REINFORCED CONCRETE PIPE

WILL NOT BE ALLOWED IN THE CITY OF CASTLE

SOIL WEIGHT = 120 LB.PER CU.FT. PINES.
ALL UTILITY REPAIRS MUST BE. SAFETY FACTOR FOR SEAM STRENGTH = 2.00

BACKFILLED WITH CLSM. SEE CITY OF_ | gyckING STRESS LEVEL = 1/2 YIELD STRENGTH
CASTLE PINES ROADWAY DESIGN AND_ | | gaAD FACTOR (BACKFILL) = 95% STANDARD
CONSTRUCTION STANDARDS MANUAL DENSITY, AASHTO-
FOR SPECIFIC DETAILS. T 99 (K=0.86)

NOTE: ALL TRENCHING SHALL COMPLY WITH ALL STATE, FEDERAL AND 0.S.H.A.
SAFETY REQUIREMENTS. IT WILL BE THE RESPONSIBILITY OF THE
CONTRACTOR TO MEET ALL SAFETY REQUIREMENTS.

TO BE USED IN OPEN FIELDS OR PRIOR TO PAVING ROADS

ROVED STLE PINES
w w;w% i PIPE INSTALLATION IN TRENCH Issued: __6/15/2022

I Revised: 10/14/2025
Larry Nimmo 10/14/2025
Director of Public Works SE DG
CITY OF

pare 10/14/2025 CASTLE PINES SD.33a




NOTES:

1. THIS TRENCH BACKFILL DETAIL SPECIFIES REQUIREMENTS IN ADDITION TO THOSE SPECIFIED IN THE LATEST EDITION OF THE
COLORADO DEPARTMENT OF TRANSPORTATION'S STANDARD FOR ROAD AND BRIDGE CONSTRUCTION.

2. A CONSTRUCTION TRAFFIC CONTROL PLAN SHALL BE SUBMITTED TO AND APPROVED BY THE CITY OF CASTLE PINES PRIOR TO
ISSUANCE OF CONSTRUCTION PERMITS IN THE CITY RIGHT-OF-WAY.

3. TRENCH SHALL BE BRACED OR SHORED AS NECESSARY FOR THE SAFETY OF THE WORKERS AND PROTECTION OF OTHER UTILITIES
OR STRUCTURES IN ACCORDANCE WITH APPLICABLE LOCAL, STATE AND FEDERAL SAFETY REGULATIONS.

4. THE TRENCH WIDTH SHALL BE CONFINED TO THOSE MINIMUM DIMENSIONS, WHICH WILL PERMIT PROPER INSTALLATION AND
ACCEPTABLE PIPE LOADING AS ESTABLISHED BY CURRENT LOCAL STATE AND FEDERAL SAFETY REGULATIONS.

5. BACKFILL COMPACTION REQUIREMENTS: MINIMUM DENSITY WILL BE DETERMINED IN ACCORDANCE WITH AASHTO T 99 OR T 180 AS
DEFINED BY CDOT STANDARD SPECIFICATIONS SECTION 203.07 AND CDOT 703.03. EXCEPT FOR CLSM.

6. PAVEMENT EDGES SHALL BE SAW-CUT. EDGES SHALL BE TACK COATED PRIOR TO PATCHING.

7. ALL STORM SEWERS SHALL BE CONSTRUCTED SO THAT A MINIMUM COVER IS MAINTAINED TO WITHSTAND AASHTO HS-20 LOADING
ON THE PIPE. THE MINIMUM COVER TO WITHSTAND LIVE LOADING DEPENDS UPON THE PIPE SIZE, TYPE AND CLASS, AND SOIL
BEDDING CONDITION, BUT SHALL BE NOT LESS THAN 1-FOOT AT ANY POINT ALONG THE PIPE. OTHER FACTERS THAT AFFECT THE
DEPTH OF THE PIPE ARE HYDRAULIC GRADE LINE ELEVATIONS, INLET DEPTHS, ADJACENT UTILITIES OR UTILITY CROSSING,
INCLUDING WATER AND SEWER SERVICES LINES ALONG RESIDENTIAL STREETS, AND CONNECTIONS TO EXISTING STORM SEWER
SYSTEMS. THE ROADWAY SUBGRADE, WHICH SUPPORTS THE PAVEMENT SECTION IS TYPICALLY PLOWED TO A CERTAIN DEPTH,
MOISTURE TREATED AND COMPACTED PRIOR TO THE PLACEMENT OF THE SUB-BASE, BASE COURSE, AND SURFACING. THERE ARE ALSO
INSTANCES WHERE THE SUBGRADE MATERIAL MUST BE EXCAVATED AND REPLACED OR TREATED TO A CERTAIN DEPTH TO MITIGATE
SWELLING SOILS. THESE EFFORTS CAN IMPACT THE STORM SEWER SYSTEM IF IT HAS NOT BEEN DESIGNED WITH ADEQUATE DEPTH.
THE DESIGN ENGINEER SHALL USE THE BEST INFORMATION AVAILABLE, INCLUDING PAVEMENT DESIGN OR SOILS REPORTS (IF
AVAILABLE) TO ENSURE THAT STORM SEWER PIPES HAVE ADEQUATE DEPTH.

8. CHANGES IN DESIGN CRITERIA WILL REQUIRE COMPENSATING CHANGE IN PIPE DESIGN.

9. WHEN PIPE SEWER IS TO BE EXTENDED OR REPLACED WITH PIPE OF DIFFERENT MATERIAL, THE CONNECTIONS SHALL CONFORM TO
THE DETAIL SHOWN ON PLANS OR BE APPROVED THROUGH CASTLE PINES PUBLIC WORKS.

10. WHEN TWO OR MORE CONDUITS ARE LAID SIDE-BY-SIDE, THEY SHALL BE PLACED SO THAT THEY ARE !/, OUTSIDE DIAMETER, OR Y,
OUTSIDE SPAN, OR 3' APART, WHICHEVER IS LESS. HOWEVER, IF END SECTIONS ARE USED, THE MINIMUM SPACING SHALL BE I
BETWEEN THE OUTSIDE EDGE OF END SECTIONS.

11. TRENCH INSTALLATION (PER OSHA STANDARDS):

a. TRENCHES OVER 5 FEET IN DEPTH SHALL BE EITHER SHORED OR THE TRENCH WALLS SHALL BE SLOPED NO
STEEPER THAN 3:1 TO THE ANGLE OF REPOSE. IF SLOPED, THE BOTTOM OF THE SLOPE SHALL BE A MINIMUM OF 1
FOOT ABOVE THE TOP OF THE PIPE.

b. SHORING WILL BE REQUIRED WHEN THE BOTTOM OF THE SLOPE IS MORE THAN 3 FEET ABOVE THE BOTTOM OF THE
TRENCH.

c. ALL SHEETING OR SHORING TO BE REMOVED.
12. CLSM MAY USED IN PLACE OF STRUCTURAL BACKFILL.
13. CLSM SHALL NOT EXCEED A STRENGTH OVER 100 P.S.I.
REFERENCE: CITY OF CASTLE PINES DRAINAGE MANUAL AND COLORADO DEPARTMENT OF TRANSPORTATION "M" STANDARDS.

TO BE USED IN OPEN FIELDS OR PRIOR TO PAVING ROADS

APPROVED BY THE CITY OF CASTLE PINES PIPE INSTALLATION IN .
% /{/m TRENCH NOTES Issued: __6/15/2022
Larry Nimmo -
Director of Public Works e Standard Drawing No.
pate 10/14/2025 CASTLE PINES SD.33b




EXISTING STREET
SURF ACE

SEE ASPHALT STREET CUT\PATCHING DETAIL FOR PAVEMENT REPLACEMENT

LOWER LIMITS OF SLOPE OR
/_BEDDING OF TRENCH WALLS

EXISTING
STREET SURFACE

EXISTING
BASE COURSE

BEDDING

VERTICAL WALLS

TRENCH

BEDDING MATERIAL:
SQUEEGEE

boopoofooooooolf

6" MIN.

: >
f /T % ,\.\\,\\j(.\/
TRENCH WIDTH

NOTES: SEE NOTES ON SD.33b

TO BE USED FOR STREET CUT ONLY

EXISTING
BASE COURSE

UNIFORM
SAW-CUT LINE

APPROVED BY THE CITY OF CASTLE PINES PIPE INSTALLATION IN TRENCH

Lﬂw’f 7 N oinino FOR STREET CUT

Larry Nimmo
Director of Public Works

pate 10/14/2025

Issued: __ 6/15/2022
10/14/2025

Revised:

CITY OF

CASTLE PINES
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NOTES:

1. THIS PIPE INSTALLATION DETAIL SPECIFIES REQUIREMENTS IN ADDITION TO THOSE SPECIFIED IN THE LATEST EDITION OF THE
COLORADO DEPARTMENT OF TRANSPORTATION'S STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION.

2. A CONSTRUCTION TRAFFIC CONTROL PLAN SHALL BE SUBMITTED TO AND APPROVED BY THE CITY OF CASTLE PINES PRIOR TO
ISSUANCE OF CONSTRUCTION PERMITS IN THE CITY RIGHT-OF-WAY.

3. PIPE SHALL BE BEDDED FROM 6" BELOW THE BOTTOM OF THE PIPE TO 12" ABOVE THE TOP OF PIPE.

4. TRENCH WIDTH SHALL NOT BE MORE THAN 16" AND NOT LESS THAN 12" WIDER THAN THE LARGEST OUTSIDE DIAMETER OF THE
PIPE.

5. ALL STORM SEWERS SHALL BE CONSTRUCTED SO THAT A MINIMUM COVER 1S MAINTAINED TO WITHSTAND AASHTO HS-20 LOADING
ON THE PIPE. THE MINIMUM COVER TO WITHSTAND LIVE LOADING DEPENDS UPON THE PIPE SIZE, TYPE AND CLASS, AND SOIL
BEDDING CONDITION, BUT SHALL BE NOT LESS THAN 2-FOOT AT ANY POINT ALONG PIPE.

6. FOR WATER AND SANITARY SEWER PIPES, REFER TO THE MAINTAINING DISTRICT STANDARDS FOR PIPE BEDDING MATERIALS.

7. PAVEMENT EDGES SHALL BE SAW-CUT AND KEPT TO A NEAT VERTICAL EDGE PRIOR TO PAVING.

8. EDGES SHALL BE TACK COATED PRIOR TO PATCHING.

9. WHEN STORM SEWER PIPE IS TO BE EXTENDED OR REPLACED WITH PIPE OF DIFFERENT MATERIAL, THE CONNECTIONS SHALL
CONFORM TO THE DETAIL SHOWN ON PLANS OR BE APPROVED THROUGH CASTLE PINES PUBLIC WORKS.

10. WHEN TWO OR MORE CONDUITS ARE LAID SIDE-BY-SIDE, THEY SHALL BE PLACED SO THAT THEY ARE !/, OUTSIDE DIAMETER, OR '/
OUTSIDE SPAN, OR 3' APART, WHICHEVER IS LESS. HOWEVER, IF END SECTIONS ARE USED, THE MINIMUM SPACING SHALL BE I'
BETWEEN THE OUTSIDE EDGE OF END SECTIONS.

1. TRENCH INSTALLATION PER OSHA STANDARDS.

TO BE USED FOR STREET CUT ONLY

APPROVED BY THE CITY OF CASTLE PINES PIPE INSTALLATION IN TRENCH

. FOR STREET CUT Issued: 6/15/2022
' 7’% Wdmine Reisag10/14/2025

Larry Nimmo v
Director of Public Works Standard Drawing No.
CITY OF

pate 10/14/2025 CASTLE PINES SD.34b
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SECTION A-A
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| HEADWALL

FOR SINGLE PIPE
X

HEADWALL FOR DOUBLE PIPE

2" CLR. ALL AROUND, TYPICAL _— 404 |

y
24" NOTCH, -
oPTIONAL FOR [[*.[* "1 T[] b ]| T B
WINGWALL. B PV I 3 I S B 1
T N I i I B O S S A
402+ |- - = 402 — b -—402
—— A =—+—12" CTRS#—+— A |=— 1A 112" CTRS.+ Aqf=—
TYPI WYOUT F TE HEADWA)
2 20" MIN
— (TWO EACH TIE) ‘.( AD
] '
T 402
+ . HEADWALL Var. / y —4"| x —4" Var
RN 402 l
|8 |8 601
401 402 403 404
"D" FOR
THICK-WALL PIPE, = Bc + 6"
: | THIN-WALL PIPE, = Ba + 8"
- THIN-WALL PIPE-ARCH = SPAN + 8"
= R BT STRUCTURAL PLATE-ARCH = RISE + 8"
WINGWALL |
. NDIN
FRONT '
VIEW OPTIONAL NOTCH
OPTIONAL MATERIAL7 ‘ TYPICAL WALL_’l 12" ’~ f
Y- 403, i —
HAEL [ /1 4032 1%:;- 1*6" 20"
TOP_ VIEW // V7 A i / f 601 —s { }
Y L
1"'-0" 47x4" |
#5 x / @ 12" centers/ / BEVEL . o 404
EACH FACE PROJECTED g L\|
INTO WINGWALL 2'-0" MIN. | |_> 402
» «1— 404 Ba
TOP OF ||
RE-BARS FROM WINGWALL
WINGWALL FOOTING CONTINUE INTO | off— 404 | |
THE HEADWALL. |
WINGWALL 367
CONNECTION \

\/ TYPICAL BAR

LJ

INLET INC?B:'LII_-;ION INLET OUTLET
ENDS OF ENDS OF
IN—WALL PIP| ICK—WALL PIP
REFERENCE: HEADWALLS FOR PIPE CULVERTS Issued: __6/15/2022
CDOT M & S STANDARDS Revised:
M-601-10 /CHT%_\ Standard Drawing No.
CASTLE PINES SD.38a




DIMENSIONS QUANTITIES
EQUIV, CONCRETE | STEEL®
P
Ba [PANRISE[ X A Xp | Ay |y B SRR ESCR R
in.| in.| in. [ft.—in] in. [ft.—in. in. |ft.—in] in. Jcu.yd]cu.yd} Ibs. | Ibs.
72| 81| 59 [10-9| 8z |20-6| 7 | 9-3 [17 /2 | 2.725.10| 250 | 467
78| 87| 63 |11-3| 1114 |21-6| 7 | 9-7 |101/, | 2.85|5.34 | 275| 531
84 95| 67 |11-9| 82 p2—-10] 9 [9-11|12'2]3.08|5.79] 290 547
1
8
7
2

90 [103| 71 12-7| 74 |24-2] 11 [10-3 |15 3.30| 6.21| 321| 591
96 (112 75 |13—-4 12 25-8 10-7 |16 47 | 3.52|6.65| 314 | 606
102 |117] 79 [13-9| 81/ | 26-6 10-11] 91/, | 3.63| 6.86| 356 | 672

__I 15 Ba + 247 ' 108 {128 83 [14-8| 8 28-4| 1 11-3 (111 | 3.96| 7.51| 376 | 699
l=— Ba + & —

.75 Ba + 127
DIMENSIONS QUANTITIES

CONCRETE | STEEL®

Bo|Be | X | A | Xy | Ay |y | B[X>"SGL[DBL [SGL|DBL
in. | in. [ft.—in ft.—iny in. [ft.—in{ in.|in. |cu.yd{cu.yd] Ibs.| Ibs.

in.
54| 65| 8-9| 81, |15-6 7 | 9-2|17|20(2.12] 3.55(209|364
60| 72| 9-6] 7 |17-0| 10 | 9-8|11]21|2.35]| 3.99/236[414
66| 79|10-3[111> |18-6 7 |10-2[14]122)|2.60(4.44 249|453
72| 86]11-0] 10 ]20-0| 10 |10-8|17]23|2.85]| 4.91(/270(476
78| 93|11-9| 81, |21-3] 11 [11-2[ 11]24]3.11|5.29(306|527
7

84 [100[12-6 22-6| 7 [11-8[14[25]|3.38]|5.68|333|572 ) .,
90 [107 [13=3[111/, |23-9| 81, [12-2| 17|26 3.66|6.08 [335[593 ~—SPAN + 48"— 2 SPAN + 84
96 [114[14-0] 10 [25-0| 10 [12-8|11]|27]|3.94|6.48|379|649 -
TO2 [121(14-9| 81/, |26-3| 111/, |13-2| 14| 28| 4.24|6.89 [400(664 HEADWALL FOR TH L '
108 |128[15-6] 7 [27-6| 7 |13-8|17]29]4.54|7.30|424[707
HEADW. FOR THICK — WALL R DIMENSIONS QUANTITIES
EQV. CONCRETE | STEEL ®
TYPICAL Ba |SPANIRISE | X | A Xt A1 v | B sgrroec{se [oec
TOP-VIEW in. | ft.—in.|ft.—in{ ft.—in.| in. ft.—in| in. | ft.—in| in. cu.yd.|cu.yd.| Ibs. | Ibs.
61| 47| 10-1[101/, | 19-2] 11 | 8=11[15V4 | 2.52| 4.70| 232 | 424
7-0]5-1]11-0]10 21-0]10 | 9-5| 9% | 2.80| 5.25| 282 | 509
7-1115=7[11-11] 91/ [22-10] 9 [ 9-11[127/4 | 3.08] 5.79] 291] 540
8-10| 6-1[12-10| 9 24-8| 8 [10-5[15'5 | 3.36] 6.33] 309 | 622
9-9]6-7|13-9| 814 | 26-6] 7 [10-11] 91/, | 3.63| 6.86| 379 | 673
10-11| 7-1 |14-11| 9/, |28-10| 9 |11-5|1214 | 4.05] 7.67| 377 | 711
11-10| 7-7 [15-10[ 9 30-8| 8 [11-11[157/ | 4.36] 8.28] 395 | 731
12-10| 8-4 [16-10| 9 32-8| 8 | 12-8]11 4.75| 9.03| 441|839
14-18-9| 18-1[1014 | 35-2| 11 | 13-1]131/, | 5.17| 9.86| 448 | 931
15-4| 9-3| 19-4[12 37-8| 8 | 13-7[161% | 5.69]10.88| 490 | 953
15-10/9-10[19-10| 9 38-8| 8 |14-2 |11 5.89 [11.25| 534 |1019

} l—— 280+ 2+ 48" —] HEADWALL FOR STRUCT TE AR

DIMENSIONS QUANTITIES SKEW] FACTOR.| HEADWALL SHALL BE PERPENDICULAR TO THE CULVERT
CoNGRETE | STEEL S ANGLE|(cosecA’)| CENTERLINE UNLESS OTHERWISE SPECIFIED. TABULATED
Ba | x | A X Ay B <o T oe oL T om g% 56 DIMENSIONS AND QUANTITIES MUST BE ADJUSTED FOR
in. | ft.=in{ in. [ ft.—in.| in. | ft.=in.| in. | cu.yd| cu.yd.| Ibs. | Ibs. gg }8?% SKEWED  INSTALLATIONS.
54| 8-6| 7 |15-3 |11l | 8-10| 15 | 2.19| 3.81| 211| 358 . v
60| 9-0| 10 |16-6| 7| 9-4 | 18 | 2.38| 4.25 | 217 396 ol APRON\‘ é“ X %,.‘0
66] 9-6| 7 | 17-9| 84| 9-10] 12 | 258 | 4.70 | 252 | 454 65 | 1.103 =00
72]10-0| 10 |19-0| 10[10-4 | 15 | 278 5.17 | 255] 472 g0 | 1139 | o— e 2GRy
78(10-6| 7 | 20-0| 10|10-10] 18 | 298| 556 | 276 | 499 50 | 1.305
84|11-0| 10 |21-0] 10]11-4 | 12 | 3.19) 5.95 | 297| 553 45 | 1414 HEADWALL
90[11=6 | 7 |22-0| 10[11=10] 15 | 3.40| 6.36 | 317 | 571 3 | 1:33%
96[12-0| 10 |23-0| 10|12-4 | 18 | 362 6.79 | 321| 597 30 | 2.000
T02[12=6] 7 | 24=0| 10[12=10| 12 | 3.84 | 7.21| 364 | 663 WHEN_AP 1
108|13-0| 10 |25-0| 10]13-4 | 15 | 406 | 7.63 | 362 | 678 SKEW FACTOR
HEADWALL FOR THIN — WALL R I
GENERAL NOTES
1. CONCRETE SHALL BE CLASS D.
4 WHEN TWO OR MORE CONDUITS ARE LAID SIDE BY SIDE, 2. HEADWALL SHALL BE PERPENDICULAR TO THE CULVERT ¢ UNLESS
THEY SHALL BE PLACED SO THAT THE ADJACENT PIPES OTHERWISE SHOWN ON THE PLANS. TABULATED DIMENSIONS AND
WILL BE '/, INSIDE DIAMETER OR ', INSIDE SPAN OR QUANTITIES MUST BE ADJUSTED FOR SKEWED INSTALLATIONS.
3 FEET APART (INCLUDING WALL THICKNESS) WHICHEVER
IS LESS. 3. FOR WINGWALL DETAILS, SEE STANDARD M-601-20.
®m  ADD 0.89 x (X OR X{) (LB.) WHEN APRON IS REQUIRED. 4. VOLUME OCCUPIED BY PIPE HAS BEEN DEDUCTED FROM STEEL
AND CONCRETE QUANTITIES.
5. EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED ¥y".
6. ALL BARS SHALL HAVE A 2" MINIMUM CLEARANCE.
7. YEAR OF CONSTRUCTION STAMPED ON DOWNSTREAM HEADWALL
PER CASTLE PINES.
REFERENCE:
HEADWALLS FOR PIPE CULVERTS Issued: __6/15/2022
CDOT M & S STANDARDS Revised:
M— 601—10 Standard Drawing No.
CITY OF




CHANNEL
INVERT

% CONC. CY/LF

#4 @ 12" HORIZONTAL BARS o ﬂ/l ‘
b Bo NOT SHOWN FOR CLARITY —I I | I |
0R RISE /ﬂ/ | | | |
#5 PLACE ALONG /,I/I | | |
TOP OF WALL (TOT.2)” \ 4‘/]/“||||I| |
A |
TR CULVERT ﬁ’l | | | |
i g
f?’.fEﬁREQfsﬂIuUT) |||’|||’|I’||||||' |
UNLESS OTHERWISE SHOWN ON PLANS | I | | | || |
Hiin 'ITH-M},,‘ p—
| I | | | I | I | | | | | | | | L '-E(-)EL!J/;T.SSIZE(;ERT')
h T
- |||||||||||||||||||||
(TYP.) AN |||||||| ||
| Al
R al I_I..i_+ | 1' 20 d
‘kl;_ || _L_I_THL L

h=| 2 3 4 5 6' 7 8' 9 10" 1 " | "3 | "ag
o= 1-0" | 192" | 14" | 1-6" | 1-8" | 1-10" | 20" | 220 | 2-4" | 26" | 2-8" | 2-10" | 3-0"
b=| 1-8" | 2-0" | 2-4" | 2-8" | 30" | 34" | 38" | 4-0"| #-4"| 48 | 50" | 54" | 58"
w=| 28" | 320 | 3-8" | 4-2"| 4-8'| 52| 58" | 6-2 | &8 | 72" | 78" | 82" | 8-8"
d-BARS|#4 @ 9" [§4 09" |44 09" |[#409" |[f409" [#4@9 [f5en|[#5e 10450 10" 4508 |#60 8 [§70 9 [ §70 7
0161 | 0.210 | 0.259 | 0.309 | 0.358 | 0.407 | 0.457 | 0.506 | 0.556 | 0.605 | 0.654 | 0.704 | 0.753

% DOES NOT INCLUDE TOE WALL QUANTITIES

SEE STANDARD DETAIL SD.39d AND SD.3%e FOR REINFORCING STEEL QUANTITY

= REQUIRED DRAINAGE BEHIND WINGWALLS

SEE NOTE 6, SD.39¢c

DESIGN FOOTING LINE—~ — T
4 ""_T" n ] . ;I = 4'-O"
! PO 2,1_0” rlo }CDNSTRUCTIDN FOOTING LINE. b=4'-0
3'-8" i 3-2" t CC— O — . w=6'-2
| 12" f‘l i 2*' )
T a s« a=2"-2"
j T T r ¥
PLAN
L
USE DESIGN FOR | _ 4ite h=5' —mimh=6 —sfe—h=7' h=g!

ELEVATION
DESIGN EXAMPLE

\—TUP OF FOOTING ELEVATION

REFERENCE:

WINGWALLS

Issued: __6/15/2022

CDOT M & S STANDARDS
M-601-20

CITY OF

CASTLE PINES

Revised:

Standard Drawing No.

SD.39%a




9 g
#5 PLACE ALONG__ [STEM W %\.,\/
1 f

TOP OF WALL (TOT.2) £ \“\“\
7R

7/
AN
T CONCRETE SEALER AT P>

FRONT, (SEE STANDARD [ ] [~—2" CLR.

DETAIL SD.39d AND
i~ SD.3% FOR LIMITS)

\_ #4012

N————  (HORIZ. & VERT.)

/

2" CLR.
N

4 CBARS J (VERT.) [ ]

EQUAL SIZE & SPA —_| ™ DRAINAGE  BEHIND

(SD.39d AND SD.3%) H WINGWALL, SEE NOTE 6, SD.3%¢

p Hox2-8 @12 d-BARS

PROJECT 1'-10 SEE TABLE
INTO STEM
6 #4 LONGITUDINAL
3" X " TOP MAT (SEE
CONSTR. KEY J ﬁ DETAIL "A", SD.39c)
T T __'-‘H
1-on " A 2" CLR.

T \-3" CLR.5" :

2 #4 LONGITUDINAL
BOTTOM MAT a b

T
w

TYPICAL SECTION

#a [ At 107
ICLR.

#4 BARS

WITH TOE WALL

#4 @ 10"
ll_OII
T MIN,
e TT
r N R = -

Y |
- ’l(l'h: < 'a.‘ _-‘.7_
3" CLR
3o #4 @ 1'-0" J L#4 x 2'-0" @ 1'-0"
) 3" CLR
L & 1o WITH CONCRETE APRON
gl
8 REINFORCEMENT 1.34 LB./SQ.FT.
QUANTITIES FOR TOE WA}_L ONLY
APRDN CONCRETE 0.049 CU. YD./LIN.FT.
TUE WALL REINFORCEMENT 5.1 LB./LIN. FT.
REFERENCE:
WINGWALLS Issued: __6/15/2022

CDOT M & S STANDARDS Revised:
M—601—20 4&\ Standard Drawing No.

CASTLE PINES SD.39b




APPLY CONCRETE
SEALER

|/—PLASTIC DRAINAGE CORE

GEOTEXTILE (DRAINAGE) (CLASS 2)
SHALL BE ON EMBANKMENT SIDE OR
ON BOTH SIDE OF CORE

3" @ DRAIN HOLE, 20'-0" MAX. CENTER
TO CENTER, LOCATE 0'-6" ABOVE
FINISHED GRADE OR APRON.

D

1.

LIMITS OF CONCRETE SEALER
AND WINGWALL DRAIN DETAILS

NOTES:

1. THE GEOCOMPOSITE SHALL BE SECURED TO
THE WALL TO PREVENT MOVEMENT DURING

DESIGN DATA:

AASHTO LRFD EIGHTH EDITION, 2017
DESIGN METHOD: LOAD AND RESISTANCE FACTOR DESIGN, YIELD LINE METHOD

REINFORCED CONCRETE:
CONCRETE CLASS D (BOX CULVERT):
REINFORCING STEEL:

LOADING:
AT-REST EARTH (FLUID) PRESSURE FOR CONCRETE STEM DESIGN =
55 PCF FOR 2 (MIN.) : 1 SLOPED BACKFILL

ACTIVE EARTH (FLUID) PRESSURE FOR CONCRETE FOOTING DESIGN =
40 PCF FOR 2 (MIN.):1 SLOPED BACKFILL

LIVE LOAD SURCHARGE = 2'
MINIMUM RESISTANCE FOR SOIL BEARING = 5.5 KSF
SOIL BEARING RESISTANCE FACTOR = 0.45

GENERAL NOTES:
I. ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED ¥ IN.

WINGWALL FOOTING AND FLOOR OF BOX CULVERT SHALL BE PLACED
MONOLITHICALLY.

. DIMENSIONS "h", "k", “L", "m" AND ANGLE "€" FOR WINGWALL SHALL BE
AS SHOWN ON THE PLANS.

2.

MINIMUM CLASS B LAP SPLICE LENGTH FOR BLACK REINFORCING BARS:
BAR SIZE: #4 #5 #6 #7
SPLICE LENGTH: I'- 6" -1 2'-3 2-7"

DESIGN DOES NOT CONSIDER ANY SCOUR EFFECTS.

WINGWALL DRAIN SHALL BE REQUIRED IF "h" >12.0 FT., SEE
STANDARD DETAIL SD.39d AND SD.39e FOR DETAILS.

CONCRETE APRON, [F
SPECIFIED ON PLANS
APRON

BACKFILLING.

2. COST OF GEOCOMPOSITE DRAIN AND CONCRETE
SEALER SHALL BE INCLUDED IN THE WORK.

SKEWED HEADWALL, IF
SPECIFIED ON PLANS

¢ OF ROADWAY
S

{7 SKEW ANGLE

TOE WALL

CBC HEADWALL g

X’/ @ 12" CENTERS

9n

#4 x

EACH FACE: BARS PROJECT 1'-9"
INTO WINGWALL STEM TO SPLICE

STATIONING

INLET APRON IS REQUIRED IF CBC
IS USED AS AN ANIMAL PASS

SEE DETAIL "A"

WITH HORIZONTAL #4 BARS.FOR
PIPES SEE STANDARD DETAIL
SD.38a AND SD.38b

B
c ﬁﬂ’illll

SIX LONGITUDINAL #4 FOOTING

BARS (TOP MAT), PROJECT 1'-9" MIN.
INTO CULVERT FLOOR. FOR PIPES SEE
STANDARD DETAIL SD.38a AND SD.38b

STATION

ANWAL AWMANWNY

AN
o ¥

TYPICAL CULVERT LAYOUT DETAIL "A"
REFERENCE: WINGWALLS lssued: __6/15/2022
CDOT M & S STANDARDS Revised:
M—601—20 e Standard Drawing No.
CASTLE PINES SD.39c




c-BARS AND REINFORCING STEEL QUANTITY

(EXCLUDE TOE WALL) EXAMPLE:
L (MULTIPLE OF m) < (1.0 x m) <(1.25 x m) <15 xm < (.75 x m) SELECT THE c-BARS SIZE, SPACING AND STEEL QUANTITY
FOR A 25.0 FEET LONG WINGWALL WITH m =
m T | kD | c-BARS *f;;{'f;_- corrs | IO | cams | ¥EN | cams RN i a0 ks 6.3 F.
4 #4 @ 10"| 53.60 |#5@ 10" 57.95 |#5@ 10" 5710 |#5 @ 8" 60.22 SOLUTION:
5 #4 @10"| 5586 |#5 @ 10"| 60.46 |#5@ 10"| 59.60 |#5 @ 8" 62.89 .
1 6 #5 @ 10"| 64.43 [#6 @ 10" 7060 [#6 @ 10"| 69.69 |#6 @ 8" 74.93 L DETELR“}”:E ‘:‘]2%&} IE_EBNET;"]I;' MULTIPLE OF m:
7 #5010"| 6729 |#6 @ 10"| 7376 |#6 @ 10"| 7283 |#6@ 8" 78.32 L = (212 x m),USE L < (2.25 x m)
8 #5 08" | 7471 |#608" | 8346 |#60 7" | 87.09 |#6 @ 6" 92.54 2.ROUND TO REAREST WHOLE NUMBER FOR m AND k:
9 508 | 7810 |#6@8"| 8723 [#60 7" | 9103 |#6 06" 96.72 m 1‘;—3 FT,USE m 6=012~° FT.
4 4010"] 50.51 [#4@10"] 4925 [#5@10"| 5371 |[#50 10" 53.09 3. DETERINE CF_L';,;JSSEB$ _us{NGFTTHE TABLE:
5 #4 @ 10"| 52.66 4010" 5137 |[#5@ 10"| 56.09 |#5 @ 10" 55.46 L <(2.25 x m)
13 6 #4 010" 5492 |[#50 10" 5948 |[#5@ 9" | 60.31 |#6@ 9" 67.56 m =12
7 #4010 57.36 [#5010"] 6216 [456 9" [ 6305 [#66 9" 7066 S )
8 |#50 10" 66.39 |#6010"| 7282 |#60 8 | 77.97 |46 0 7" 8L68 . e
9 5010"] 69.37 |#6010"| 7610 |#608 | 8149 [#607" 8537 4. DETERMINE REINFORCING STEEL QUANTITY OF WHOLE
2 4 0 10" 43.91 4 010" 4265 [#4 @ 10" 41.82 40 10" 41.22 WINGWALL:
3 4 010" 4582 [#4 @ 10" 4455 [#4 @10 4371 [#4 @ 10" 4311 REINFORCING STEEL QUANTITY =
4 | #4 0 10"| 4780 |#4 0 10'| 4651 |44 @ 10"| 4565 |45 0 10" 50.06 U A e
. 5 #4 @ 10" 49.84 |#4 @ 10'| 4853 |[#4 @ 10"] 4766 |[#5 @ 10" 52.33
6 #4 @10"| 5199 |#4 @ 10" 5065 |#5@ 10"| 55.34 |#5 @ 8" 58.41
7 #4 @ 10"| 54.30 |[#5@10"| 58.80 |#5 @ 10"| 57.87 |#5 @ 8" 6110
8 #5 @ 10" 6291 |[#5@10"| 6145 [#5@ 7" | 67.46 |[#5@ 6" 70.68
9 #5 0 10"| 6564 |#5@ 10" 6415 |#5@ 7" | 70.44 |#5 @ 6" 73.82
2 #4 @ 10" 4170 [#4 @ 10"| 4042 [#4 @ 10"| 39.57 |#4 @ 10" 38.96
3 #4 0 10| 4357 |#4 @ 10" 42.27 [#4 0 10"| 4140 |#4 @ 10" 40.79
4 #4 @ 10"| 4548 [#4 @ 10"| 4416 [#4 @ 10| 4328 |#4 @ 10" 42.66
i 5 #4 @ 10"| 47.46 |#4 @ 10"| 46.0 |#4 @ 10"| 4521 |#4 @ 10" 44,58
6 #4 010" 4952 |#4 @ 10" 4814 [#4 @ 9" | 4823 [#5 @ 10" 51.88
7 #4 @ 10"| 5173 [#4 @ 10"| 50.31 [#4 @ 9" | 50.43 |#5 @ 10" 54.29
8 #4 @ 10"| 54.00 |[#50 10" 58.44 [#5@10"| 57.45 |#5 @ 8" 60.64
9 #4 @ 10"| 56.20 [#5 @ 10" 60.87 [#5 @ 10"| 59.85 |[#5 @ 8" 63.21
2 #4 @ 10"| 3984 |#4 @10"| 3853 |#4 @ 10"| 37.65 |#4 @ 10" 37.03
3 #4 @ 10"| 4168 |#4 @ 10v| 40.35 |#4 @ 10"| 39.47 |#4 @ 10" 38.84
4 #4 @ 10"| 4358 |#4 @ 10"| 42.22 |#4 @ 10"| 41.31 #4 @ 10" 40,67
10 5 #4 0 10" 4553 [#4 @ 10" 4414 [#4 @ 10" 4321 [#4 @ 10" 4256
6 #4 @ 10v| 47.58 |#4 @ 10"| 46.14 |#4 @ 10"| 4520 |#4 @ 10" 44.53
7 #4 @ 10"| 49.79 |#4 @ 10"| 4831 |#4 @ 10"| 47.34 |45 @ 10" 5197
8 #4 @ 10"| 52.06 [#4 @ 10"] 5054 |#4 @ 10"[ 4954 [#5 @ 10" 54.43
2 #4 @ 10"| 3801 |#4 @ 10"| 36.75 |#4 @ 10"| 3585 |#4 @ 10" 3521
3 #4 @ 10| 39.93 |#4 @ 10" 3856 |#4 @ 10" 37.64 |#4 @ 10" 36.99
4 #4 @ 10" 4181 |#4 @10"| 4040 |#4 @ 10"| 39.47 |#4 @ 10" 3881
9 5 #4 0 10"| 4375 |#4 0 10" 42,30 |#4 @ 10" 41.35 |#4 @ 10" 40.67
6 #4 010" 4579 |#4 @ 10" 4430 |#4 @ 10" 4331 |#4 @ 10" 4262
7 #4 @ 10"| 48.04 |[#4 010"] 4650 |[#4 @ 10"| 4549 [#4 @ 10" 4477
8 #4 10" 5043 |[#4 @ 10"| 4884 |#4 @ 10"| 47.80 |#4 @ 10" 47.06
2 4 010" 3641 [#4 @ 10" 35.01 4 010" 3408 [#4 @ 10" 3342
3 4 @ 10"| 38.23 |#4 @ 10| 36.80 4 010" 3585 [#4 @ 10" 35.8
. 4 #4 @ 10"| 40.09 |#4 @ 10"| 3861 |#4 @ 10"| 37.64 |#4 @ 10" 36.95
5 #4 @ 10"| 4199 |#4 @ 10"| 40.47 |#4 @ 10"| 39.47 |#4 @ 10" 38.76
6 #4 @ 10"| 4397 |[#4 @ 10"| 4240 |#4 @ 10"| 41.36 |#4 @ 10" 4064
7 #4 @ 10"] 4609 |[#4 @ 10"| 4456 |#4 @ 10"| 43.49 |[#4 @ 10" 42.74
2 #4 010" 3490 |#4 @ 10" 3344 |44 @ 10" 32.47 |#4 @ 10" 3178
3 #4 @ 10"| 3673 |#4 @ 10"| 3523 |#4 @ 10"| 34.23 |#4 @ 10" 33.53
7 4 #4 0 10" 3859 |#4 @ 10" 37.04 |#4 @ 10" 36.01 |#4 @ 10" 3529
5 #4 @ 10"| 4048 |#4 @ 10"| 3886 |#4 @ 10"| 37.80 |#4 @ 10" 37.06
6 #4 010" 4239 |[#4 @ 10"| 4071 |#4 @ 10"| 3961 |#4 @ 10" 38.84

% REINFORCING STEEL QUANTITY INCLUDES STEM AND FOOTING
QUANTITIES, BUT DOES NOT INCLUDE TOE WALL QUANTITIES.

REFERENCE: WINGWALLS Issued: __6/15/2022
CDOT M & S STANDARDS Revised:
M— 601— 20 e~ Standard Drawing No.
CASTLE PINES SD.39d




c-BARS AND REINFORCING STEEL QUANTITY
(EXCLUDE TDE WALL)
L (MULTIPLE OF m) < (2.0 x m) <(2.25 x m) <(2.5 x m) <(2.75 x m) <(3.0 xm) <(3.25 x m < (3.5 x m)
m €0 | kD | e | TN | cams TN coms | TN coms | TN | coms | TN | cams | TN cams | T
4 #50 7' | 6243 |#50 7| 62.09 |[#506" | 6538 |[#506" | 6515 |[#pe8"| 67010 |# e8| 66.94 |#6 @ 7" | 70.66
5 #50 7"| 6523 [#50 7| 648 [#506" | 6834 |[#5@6"| 6811 |#6e@8"' | 7017 |[#6 e8| 7000 [#6 e 7" | 73.90
14 6 #608' | 7445 [#60 7" | 7830 |#6 06" | 8364 |#606" | 8340 |#6 06" | 8322 |#6 6 6" | 83.05 |#7 @ 7' | 89.64
7 #f6@ 8| 7784 |#60@ 7" | 81.87 [#606" | 8745 |[#6@6" | 8721 |#6@6"| 8702 |#6@6"| 868 |#7 @ 7" | 93.73
8 #707"| 9947 |#70 7| 9908 |[#7@6"| 10711 |[#7@6" | 106.86 | #7 @ 6" | 106.66 | #7 @ 6" | 106.49 | #7 @ 6" | 106.35
9 #70 7' | 10393 [#70 7] 10354 [#7 06" | 111.90 [#7 6" | 1165 [#706"[ 11145 [#706" | 111.28 [#70 6" | 11113
4 #5 @ 10" 52.36 [#5@ 9" | 5385 |[#5@ 8" | 5554 [#5@ 7' | 5785 |[#5@ 7| 5767 |#5@ 7" | 5751 |#6 @ 9" | 59.93
5 #50 10" 5499 |[#509"| 5629 |[#5@ 8" | 58.08 [#5@ 7*| 6051 |[#5@ 7| 6033 |[#56 7' | 6017 |#6 e 9" | 62.72
13 6 #6@ 9" | 6708 |#6@9" | 6670 |#5 68" | 6953 |#66 8" | 6928 |[#6@ 7| 7312 |[#6e@ 7m| 7295 |[#6e 7" | 7281
7 #609"| 7016 [#60@9" | 69.78 |[#@ 8" | 7275 |[#6@ 8 | 7250 |[#6e@ 7| 7652 |[#6@ 7v| 7635 [#6e 7| 76.20
8 66 7" | 8119 6@ 6" | 8667 |# @ 6" | 86.37 707" | 93.8 707" | 9297 |47 0 7| 92.80 70 7"| 92.64
9 6@ 7" | 84.87 |#6 @ 6" | 90.59 |#6 @ 6" | 90.29 767" | 9739 77| 9718 |#7 @ 7' | 97.00 7@ 7" | 96.85
2 4 010" 40.78 |#4 @ 9" | 4129 5 @ 10"| 44.61 5@ 10"| 44.37 | #5 @ 10" 44.18 5@ 10"| 44.01 5 @ 10"| 43.87
3 4 @ 10" 4266 |#4 @ 9" | 43.22 5 @ 10"| 46.75 5@ 10"| 46.51 5@ 10"| 4632 |45 @ 10"[ 46.15 5 @ 10"| 46.01
4 #5 @ 10" 4959 |#5@10"| 4923 |[#50 10"| 4894 |[#50 10"| 4869 [#56 9| 5000 [#5@ 8" | 51.72 |#5 @ 8| 5157
2 5 #50 10" 5185 |#5@10"] 5148 |[#5010"| 5119 [#5@ 10" 5094 [#5@ 9| 5233 [#5@ 8" | 54.14 | #5 @ 8" | 54.00
6 #5@ 8" | 5793 |#6 @ 10"| 60.60 |#6 @ 10"| 60.29 |#6 @ 9" | 6242 |#6@ 9" | 6222 |#6@ 9" | 6204 |#6 @ 8" | 64.89
7 #508'| 6061 |#6 0@ 10"| 6343 |[#010"| 6311 |[#66 9" | 6535 [# 09" | 6515 |[#60 9'| 6497 |#6 0 8" | 67.9
8 #506"| 7020 |#6@ 7" | 7644 |[#6@ 7" | 7613 |[#66 7| 7587 |[#6e6" | 8.30 [#6e6"| 8.12 |#6 e 6" | 80.98
9 5@6"| 7333 |#6@ 7" | 7986 |#6 @ 7" | 7954 |#6@ 7" | 7928 |[#6@6" | 8495 |#6@ 6" | 84.77 |#6 @ 6" | 84.62
2 4 @10" 3850 |[#4 @ 10" 38.15 |#4 @10"| 3787 |#4 @ 10"| 37.63 |#4 @ 9" | 3825 |#5@ 10" 4146 | #5 @ 10"] 4131
3 #4 0 10"| 40.33 |#4 @ 10"| 39.97 |#4 @ 10"| 39.69 |#4 @ 10"| 39.45 |#4 @ 9| 40.2 | #5 @ 10"| 4354 |#5 @ 10"| 43.39
4 #4 @ 9"| 4309 [#5@ 10"| 4657 |#5 @ 10"| 46.27 |#5@ 10"| 46.02 | #5 @ 10"] 4582 | #5 @ 10| 4565 | #5 @ 10"| 4550
i 5 #4 @ 9" | 4506 |#5@ 10"| 48.74 |#5 @ 10"| 48.44 |#5 @ 10"| 4819 |[#5@ 10" 4799 |#5 @ 10"| 47.81 | #5 @ 10"| 47.67
6 #50 10| 5138 |[#50 9" | 5257 |#5@ 9" | 5227 [#5@ 8" | 5399 |[#5@ 8| 5379 |[#50 7" | 56.16 |#5 @ 7" | 56.01
7 #5@ 10" 5378 |[#50 9" | 5504 |[#56 9" | 5473 |[#5@8"| 5655 |#5@8"| 56.35 |[#5@ 7" | 5884 |#5 @ 7" | 58.70
8 #50 7| 6292 |[#5@6" | 66.25 |[#5@6" | 6594 |[#5@6"| 6569 |#6@ 8| 67.76 |#6@ 8" | 6757 |[#6@ 7| 7145
9 #560 7" | 6560 |[#506" | 6909 |[#5@6" | 68.78 |[#50 6" | 6852 |[#66 8" | 7069 |[#6@ 8| 7051 |[#6 @ 7| 74.57
2 #4 @ 10" 3657 |#4 @ 10"] 3620 |[#4 @ 10" 3591 |#4 @ 10" 3567 |#4 @ 10" 3548 |[#4 @ 9"| 3607 [#4 @ 9| 3593
3 #4 @ 10"| 38.36 |#4 @ 10"| 38.00 |#4 @ 10" 37.71 |#4 @ 10"| 37.46 | #4 @ 10" 37.27 |#4 @ 9'| 3791 |#4 @ 9"| 37.76
4 #4 @ 10" 4019 |#4 @ 10"| 39.82 |#4 @ 10"| 39.53 |#4 @ 10"| 39.28 | #4 @ 10" 39.08 | #4 @ 9" | 39.77 |#4 @ 9" | 39.63
10 5 #4 @ 10"| 42.07 |#5@ 10" 46.44 |45 10"| 46.13 |#5@ 10"| 4587 | #5 @ 10"| 4567 | #5 @ 10" 4549 | #5 @ 10| 45.34
6 #4 @ 10| 44.03 [#50 10"| 4867 |#5 @ 10"| 48.35 |#56 10"| 48.08 |#5 @ 10" 47.88 | #5 @ 10| 47.69 | #5 @ 10"| 47.54
7 #5@ 10" 5145 |[#5010"] 5104 |[#5@ 9" | 5229 |[#5@ 9" | 5203 [#5@8"| 5379 [#5@8"| 5361 |#5 @ 7" | 56.00
8 #56 10" 5389 [#5010"] 5347 [#50 9" | 5480 |[#56 9" | 5453 [#50 8" | 56.39 | #50 8" | 56.20 |#5 @ 7" | 58.72
2 #4 010" 3473 | #4 @ 10" 34.356 |#4 @ 10"| 34.06 |#4 @ 10| 3381 | #4 @ 10" 3361 |#4 @ 10" 33.44 | #4 @ 10" 33.30
3 #4 @10 3651 | #4 @ 10" 36.3 |#4 @ 10" 3583 |#4 @ 10" 3558 | #4 @ 107 3538 | #4 @ 100 35.21 | #4 e 10| 35.06
4 #4 @ 10| 38.31 | #4 @ 10"| 37.93 |#4 @ 10" 3763 |#4 @ 10" 37.37 |#4 @ 10" 37.17 | #4 @ 10" 36.99 | #4 @ 10"| 36.84
9 5 #4 010" 40.17 | #4 @ 10" 39.78 |#4 @ 10"| 39.47 |#4 @ 10"| 39.20 |#4 @ 9'| 39.86 | #5@ 10" 4328 |#5 @ 10| 43.12
6 #4 010" 4210 | #4 @ 10"| 41.71 |#4 @ 10"| 41.39 | #4 @ 10"| 4112 |#4 @ 9" | 4182 | #5 @ 10" 4546 |#5 @ 10"| 4530
7 5@ 10" 49.29 | #5 @ 10"| 48.86 5 @ 10"| 48.53 5@ 10"| 4824 | #5 @ 10| 48.03 5@ 10"| 47.84 5 @ 10"| 47.67
8 5@ 10"| 51.83 5 @ 10" 51.40 5 @ 10"| 51.05 5@ 10"| 50.77 | #5 @ 10"| 50.54 5@ 10"| 50.35 5@ 10"| 50.18
2 4 @ 10" 3292 [#4 @ 10"| 3254 [#4 @ 10"| 32.23 [#4 @ 10"| 31.97 4 0 10" 3177 4 @ 10" 31.59 f4 @ 10| 31.44
3 #4 @ 10"| 34.67 [#4 @ 10"| 34.28 |#4 @ 10"| 33.97 |#4 @ 10"| 33.70 |#4 @ 10" 33.50 | #4 @ 10"| 33.32 | #4 @ 10"| 33.17
. 4 #4 @ 10"| 36.44 |#4 @ 10" 36.04 |#4 @ 10"| 3572 |#4 @ 10"| 3345 |#4 @ 10" 3525 | #4 @ 10" 3507 | #4 e 10" 34.91
5 #4 @ 10"| 3824 |#4 @ 10"| 37.83 |#4 @ 10"| 3750 |#4 @ 10"| 37.23 | #4 @ 10"| 37.02 | #4 @ 10"| 36.84 | #4 @ 10"| 36.68
6 #4 @ 10"| 4010 |#4 @ 10" 39.68 |#4 @ 10"| 39.35 |#4 @ 10"| 39.07 |44 @ 9" | 4333 |[#5 010" 43.13 |45 @ 10"| 42.96
7 #4 @ 10"| 4218 |[#4 @ 10" 41.75 [#4 @ 10" 4141 [#4 @ 10"] 4113 |[#4 @ 9| 4565 | #5@ 10" 4545 | 4#5 @ 10" 45.28
2 #4 @ 10"| 3127 |#4 @ 10"| 30.86 |#4 @ 10"| 30.54 |#4 @ 10"| 30.27 |#4 @ 10"| 30.06 |#4 @ 10"| 29.88 |#4 @ 10"| 29.72
3 #4 @ 10"| 33.00 |#4 @ 10"| 3259 |#4 @ 10"| 32.26 |#4 @ 10"| 31.99 |#4 @ 10"| 31.78 |#4 @ 10"| 31.59 |#4 @ 10"| 31.43
7 4 #4 @ 10"| 3475 |#4 @ 10"| 34.33 |#4 @ 10"| 3399 |[#4 @ 10"| 3371 |#4 @ 10" 3350 |#4 @ 10"| 33.31 |#4 @ 10"| 33.14
5 #4 @ 10"| 3650 |#4 @ 10"| 36.07 |#4 @ 10"| 3573 |#4 @ 10"| 3544 |#4 @ 10"| 3522 |#4 @ 10"| 35.03 |#4 @ 10"| 34.86
6 #4 @ 10" 38.26 |#4 @ 10"| 3782 |#4 @ 10"| 37.47 |#4 @ 10"| 3717 |#4 @ 10"| 36.95 |#4 @ 10| 36.75 |#4 @ 10"| 36.58

% REINFORCING STEEL QUANTITY INCLUDES STEM AND FOOTING
QUANTITIES, BUT DOES NOT INCLUDE TOE WALL QUANTITIES.
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i L |

SECTION X-X
END SECTION FOR REINFORCED

PIPE DIMENSIONS
Wl alcl L] E
IN.

18 10 48 78 36
24 10 48 78 48
30 14 36 96 60
36 18 36 96 72
42 24 36 96 78
48 28 24 96 84
54 30 36 96 90
60 36 36 96 96
72 34 20 96 108

REINFORCED CONCRETE

CIRCULAR PIPE
—

L X
END VIEW

CONCRETE CIRCULAR PIPE

GENERAL NOTES

. DIMENSIONS OF END SECTIONS MAY VARY SLIGHTLY

FROM THOSE SHOWN ON THE TABLES DUE TO
DIFFERENT MANUF ACTURERS' CONFIGURATIONS.

. CONCRETE END SECTIONS SHALL BE FURNISHED WITH

TONGUE OR GROOVE AS REQUIRED.

. 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.

. THE INSIDE CONFIGURATION AND THE JOINT OF

CONCRETE END SECTION AND PIPE SHALL MATCH.

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

. GALVANIZED TOE PLATE AS SHOWN IS REQUIRED ON

END SECTIONS FOR CORRUGATED STEEL PIPE AND
SHALL BE THE SAME THICKNESS AS END SECTIONS.
TOE PLATE SHALL BE FIELD-BOLTED TO END SECTION
WITH 3% IN. GALVANIZED BOLTS, NUTS AND WASHERS.

GALVANIZED STEEL SHALL CONFORM TO AASHTO M 111,
M 218 OR M 232.

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 METAL END SECTIONS TO PLASTIC

oIPE DIMENSIONS
THICKNESS
DIA A|B‘H|L‘W|T 10
N,
12 0.064 6 | 6 | 6 |21 |24 | 34 i
18 0.064 8 | 10 [ 6 |31 |36 | 46
21 0.064 9 | 12 | 6 | 36 |42 |52
24 0.064 0 | 13| 6 | 41 |48 | 58
30 0.079 2 |16 |8 |5 |6 | 70
36 0.079 4 |19 | 9 |60 |72 | o4
42 0.109 6 [ 22 | 11 | 69 | 84 | 106
48 0.109 18 [ 27 | 12 | 78 | 90 | u2
54 0.109 18 | 30 | 12 | 84 |102 | 124
60 0.109 18 | 33 | 12 | 87 |14 | 136
66 0.109 18 [ 36 | 12 | 87 | 120 | 142
72 0.109 18 | 39 | 12 | 87 [126 | 148
78 0.109 8 | a2 |12 | 87 | 132 | 154
84 0.109 18 | 45 | 12 | 87 | 138 | 160
FLEXIBLE ROUND PIPE
DIA. Al
R RISE ] {0

v REINFORCED

'/>" DIA. 1 Epce

THREADED ROD OR PIPE PAY LENGTH, ITEM 603—wfe L

ACCEPTABLE EQUIV. CULVERT PAY LENGTH, ITEM 617::]

ROD
CONNECTOR HOLDER
LUG
TYPE 1 TYPE 2 TYPE 3

FOR 18 IN. THRU 24 IN.

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

TYPICAL CONNECTIONS

FOR 30 IN. THRU 36 IN.

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

PIPE SHALL BE APPROVED BY THE ENGINEER. PLASTIC
END SECTIONS SHALL NOT BE USED.

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

. 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.

DIAMETER

OR
SPAN

-
> | Comaenns

-5

B
| L
|
I
|

e

Al

-
PLAN VIEW

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.
REPAIR BURNT GALVANIZING IN ACCORDANCE

WITH SUBSECTION 707.09.

END SECTION AND CONNECTION DETAILS FOR ROUND AND ARCH METAL PIPES

REFERENCE:

CDOT M & S STANDARDS
M-603-10

CONCRETE OR METAL END SECTIONS

Issued: __6/15/2022

CITY OF

CASTLE PINES

Revised:

Standard Drawing No.
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BIPE ARCH DIMENSIONS
THICK| A | B | H | L wil T
NESS RISE
SPAN x RISE @1 [ vax) | @ 1@es | am)
IN.
20x 15 0064 7 10 6 23 | 36 | 46 e spAN —=]
24 x 18 0.064| 8 12 6 28 | 42 | 52
28 x 20 0.064 9 14 6 32 48 58 SECTIUN F-F END VIEW
35 x 24 |0.079 | 10 16 6 39 | 60 | 70 - ——
42 x 29 0.079 12 18 8 46 75 85 DIMENSIONS
49 x 33 0109 | 13 21 9 53 | 85 | 103 Eg?RIXUALLigT NOMINAL
57 x 38 0109 | 18 26 12 63 | 90 | 108
' PAN x R
64 x 43 [0.109 | 18 | 30 12 70 | 102 | 120 DIA. SPAN xRISE | A c| L E
71x47 |0109 | 18 33 12 77 | 114 | 132 IN.
24 30 19 9 33 72 48
FLEXIBLE PIPE ARCH 30 38 24 10 18 72 60
36 45 29 12 24 84 72
42 53 34 16 36 96 78
HOLES FOR TOE PLATE, AT HOLES FOR TOE PLATE, AT 48 60 8 | 2 36 96 84
12 C. 70 C. MAX SPACING 12" C. 70 C. MAX SPACING 54 68 43 26 36 96 90
| | 60 76 48 30 36 96 96

END SECTION FOR REINFORCED
CONCRETE ELLIPTICAL PIPE

|

aut 2||J l

| T |
TOE PLATE (FIELD-BOLTED)

ELEVATIONS

MASTIC SHALL BE APPLIED

WHEN REOUIRED.‘X )

TAPERED SLEEVE

I
CTUE PLATE (FIELD-BOLTED)

SHALL BE 12 GAGE

L

SMOOTH GALVANIZED DETAIL A
STEEL CONFORMING  —
70 AASHTO M 218 5
PIPE
SEE DETAIL A oIt | F
VARIES N,
/oo o o\ J/o o oo 18 - 30 5
WELD A t MAY USE TYPE 10R 2 36 - 42 6
R RIVET CONNECTION WITH
END SECTION / D + Y — CORRUGATED END ON 48 - 60 7
TO SLEEVE TAPERED SLEEVE. 72 - 84 9
NOTE: METAL END SECTION SHALL Y4 GALVANIZED ANCHOR BOLTS, 2-7" 1 1" ——]
BE FIRMLY WEDGED INTO LU G DL i) LICO RS AAC Sl s O ¥4 CANOPY TYPE ROD LUG
PIPE END BEFORE BACKFILLING. ROD LUG SHALL BE GALVANIZED OR COATED R_APPROVED EQUAL
5 2 WITH EPOXY PAINT OR APPROVED EQUAL. r%
. LY 60° MAX. 30° MIN. ;; "-_‘.j*_‘;*.‘,-'-"-'-,_‘,._‘ N | B
18 - 24 12 ]
30 AND 36 16 5 hz' B e o
42 AND LARGER 24 ru_., ,.—
5l|
STEEL END SECTION FOR LOCATION OF ]: 1
CONCRETE CIRCULAR PIPE 1" DIA HOLES
(ALTERNATIVE FOR CONCRETE END SECTION) CONCRETE JOINT FASTENER (TWO PER JOINT)
REFERENCE: CONCRETE OR METAL END SECTIONS |  Issvec: __@152022
CDOT M & S STANDARDS Revised:
M— 603— 10 /‘&_\ Standard Drawing No.
CITY OF
CASTLE PINES SD.40b




REINFORCED EDGE

FULL LENGTH COF 4
END SECTION N
LONGITUDINAL (SEE SEC. A-A) A
BAR (TYP.) DIAMETER (D)
OR RISE (R)
PARALLEL T TOP OF 4
6" SAFETY BAR END SECTION
_L - . (TYP.) %u X ;/4” HEX
BOLTS TO HOLD
H_L . REINFORCED EDGE THE SURFACES
l_ T 8" FULL LENGTH OF TIGHTLY TOGETHER
" END SECTION (TYP.)
(SEE SEC. A-A)
L m
| i B In
ELEVATION VIEW i ! t
CROSS DRAINAGE END SECTION SR e HOLES AT
EXTENSION WITH SAME A A lfTY%():.
THICKNESS AS END SECTION |- QVERALL WIDTH -
(SEE NOTE 7, SD4lc)
FRONT VIEW
ROUND PIPE CULVERT
|/2|| X 6" |/2|| GALVANIZED
GALVANIZED BOLT — THREADED ROD OVER
WITH NUT TOP OF END SECTION,
4 A4 A A SIDE LUGS SHALL BE
BOLTED TO END SECTION
GALVANIZED B
STRAP B SIDE LUG
FOR ROUND AND ELLPTICAL PIPES FOR ROUND AND ELLPTICAL PIPES
WITH 24 INCHES OR LESS DIAMETERS WITH 30 INCHES OR GREATER DIAMETERS
LYPE | LYPE 2

CONNECTOR DETAILS

NOTE: SIZES THRU 24" ATTACH TO PIPE WITH TYPE 1 STRAPS.
ALL OTHER SIZES ATTACH WITH TYPE 2 RODS AND LUGS.

/5" CARRIAGE
GALVANIZED HEAD
BOLTS (TYP.)

/2" CARRIAGE
GALVANIZED HEAD
BOLTS (TYP.)

WELD
LONGITUDINAL BARS
70 SAFETY BARS
(TYP.)

PARALLEL
SAFETY BAR

(TYP.) LONGI IUDINAL BAR

PARALLEL
SAFETY BAR
(TYP.)

PARALLEL DRAINAGE END SECTION

CROSS DRAINAGE END SECTION

REFERENCE: TRAVERSABLE END SECTIONS

AND SAFETY GRATES lssued: __6/15/2022

CDOT M & S STANDARDS Revised:
M— 603—1 2 4&\ Standard Drawing No.

CASTLE PINES SD.41a




SLOPE 4

DIA. OR
RISE

PARALLEL SAFETY BAR (TYP.)

GENERAL NOTES

. USE END SECTIONS ON 1V:4H TO 1V:6H SLOPES ONLY. USE TOE PLATE

EXTENSION WHERE SHOWN ON THE PLANS.

. FABRICATE SAFETY AND LONGITUDINAL BARS FROM STEEL PIPE

CONFORMING TO ASTM A53 SCHEDULE 40 SPECIFICATIONS.
GALVANIZE BARS HOT DIPPED AFTER FABRICATION.

. A LONGITUDINAL BAR IS REQUIRED FOR CROSS DRAINAGE END SECTIONS

T

L
T

L
VAT

PARALLEL DRAINAGE END SECTION

WHEN THE SPAN IS GREATER THAN 30 INCHES. USE ADDITIONAL
LONGITUDINAL BARS IF SPACING EXCEEDS 30 INCHES ON LARGER
END SECTIONS.

4. SAFETY AND LONGITUDINAL BARS ARE NOT REQUIRED ON 30 INCHES
AND SMALLER CROSS DRAINAGE END SECTIONS.

5. SAFETY BARS ARE NOT REQUIRED ON 18 INCHES AND SMALLER
PARALLEL DRAINAGE END SECTIONS.

6. WHEN REQUIRED, TOE PLATE EXTENSIONS SHALL BE THE SAME GAGE AS
END SECTIONS. DIMENSIONS SHALL BE OVERALL WIDTH LESS 6 INCHES
BY 8 INCHES HIGH.

f— DIA —
_. 'l R L J .-I'
3 T £ METAL END SECTIONS FOR ROUND PIPE CULVERT
— METAL DIMENSIONS IN INCHES
™S wstic T f PIE | THIcK
q where | 24" (INCHES) MIN. A H " QOVERALL
REQUIRED H SMOOTH (INCH/GAGE) WIDTH [ Siope = 4 | Slope = 6
ALTERNATE VIEW VARIES  SLEEVE 18 0.064/16 | 8 6 24 40 ) 47
FOR FEMALE END e —— 24 0.064/16 8 6 30 46 55 83
30 0.109/12 12 9 36 60 79 118
36 0.109/12 12 9 42 66 102 154
42 0.109/12 16 12 48 80 126 189
FOR ALL SIZES OF CONCRETE ROUND 48 [ olsAZ |l 16 ] 12 54 86 150 224
OR PIPE ARCHES 54 0.109/12 16 12 60 92 173 260
e . 60 0.109/12 16 12 66 98 197 295
METAL END SECTIONS FOR PIPE ARCH CULVERT
EDGE OF SIDEWALL PIPE_SIZE (INCHES) '%IEIT& DIMENSIONS (INCHES)
SHEET ROLLED SNUGLY EQUIV. | oppy RISE MIN. A y . OVERALL
AGAINST STEEL ROD DIA. (INCH/GAGE) WIDTH Slope =4 S|0pe =6
gt 18 21 15 0.064/16 8 6 27 43 20 30
(APPROX. 24 28 20 0.064/16 8 6 33 49 40 60
S 30 35 24 0.109/12 12 9 40 64 55 83
36 41 29 0.109/12 12 9 47 71 75 112
/2" (MIN.) DIA 42 48 32 010912 | 16 12 54 86 90 136
GALVANIZED STEEL ROD 2
OR #4 GALVANIZED 48 56 37 0.109/12 16 12 62 94 110 165
REINFORCING BAR 54 63 42 0.109/12 16 12 69 101 130 195
SECTION A-A 60 70 46 0.109/12 16 12 76 107 146 218
72 82 56 0.109/12 16 12 88 120 185 278
CORRUGATION SIZED
T0 FIT PIPE 48" MAX. I x %o
1" SLOTS. N
W pam Sl TS| &
] +
3y . 3" GALVANIZED STEEL PIPE -
PIPE—~g 5% FLATTEN END, THEN BEND OUTSIDE
4" TO MATCH END SECTION SIDES
* T RAIN AR PAR AR
SECTION B-B SAFETY BAR DETAILS

REFERENCE:

CDOT M & S STANDARDS
M-603-12

TRA\AE\]%SQ /AB‘lF-ETEYNg RSAET%TS|ONS Issued: __6/15/2022
Revised:
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GRATE & CROSS BAR SIZE REQUIREMENTS

NOTES
SHOP DRAWINGS SHALL BE SUBMITTED PER 105.02

NOMINAL PIPE SIZE | O.D. 2. HARDWARE SUCH AS BOLTS, WASHERS, AND LOCK NUTS SHALL BE HOT-DIPPED
LENGTH OF SPAN
(SEE NOTE 7) SIZE GALVANIZED PER ASTM Al23
LESlSZ,T_H’;g, 12 ;g ;g 3. INTENDED FOR USE ON TERRAIN XX SLOPES WITH A CLEAR RUNOUT FOR ERRANT
e - o = VEHICLES. GUARDRAIL IS THE PREFERRED OPTION ON STEEPER TERRAIN OR WITH
CREATER—HHAN—6 46 +E HIGHER TRAFFIC VOLUMES
4. MINIMUM SCHEDULE 40 PIPE SHALL BE UED.GALVANIZE ALL PIPES, FITTINGS AND
4"X 4"X Vy" PLATE HARDWARE AFTER ALL CUTTING, WELDING, DRILLING, AND FABRICATION.
1 i 5. BOTH ENDS OF CULVERT SHALL BE TREATED TO PREVENT DEBRIS FROM ENTERING
6. EQUALLY SPACED 24 INCHES MIN.TO 30 INCHES MAX.FROM EDGE OF SIDEWALL
TO CENTER OF BRACKET, OR FROM CENTER TO CENTER OF BRACKET.
4 T @"\ 7. THE CROSS BAR DIAMETER SHALL BE EQUAL TO OR GREATER THAN THE GRATE BAR DIAMETER.
2" | ;/g'LEDIA- 8. IF MORE THAN 20 FEET THAN A MIDSPAN SUPPORT SHALL BE REQUIRED. SEE SHEETS 3 AND 4.
! : 9. DRILL HOLES USING EQUIPMENT DESIGNED TO CUT THROUGH CONCRETE AND REINFORCING STEEL
~ 2""I 10. A % INCH BOLT,LOCK NUT AND WASHERS. AL HOLES ARE TO BE 74 INCH IN DIAMETER.
4" 11. BEND PLATES OR STRIPS WITHOUT CRACKING MATERIAL.
SHIM DETAIL 12. SHIM THICKNESS EQUALS THE DIFFERENCE IN DIAMETERS OF THE GRATE BAR AND CROSS BAR.
EDGE OF FRONT WINGWALL
K PAVEMENT FROM ROADWAY STA.
FLARE
ANGLE
(AHEAD) PARAPET
LENGTH
VARIES
FLARE
Gl SIOEWALL
T (BACK)
G OF LENGTH OF SPAN i
CULVERT | =KW BACK WINGWALL (sr-:2|-:0 &%TrgAgj GRATE
FROM ROADWAY BARS
STA, (TYP.)
] WIDTH
VARIES
N\
SEE 1
DETAILL 'B' / Y g
T ' ?gEDES?\lU'BT/ER 7)
LENGTH LENGTH {_/" \
VARIES . 3
VARIES p——— o«
SIDE VIEW v_,;/i/ ST ser oL w
N U‘(\’-\ ) 0"0\\“}\*'
9 3)
€ \s\G"\'\ O ot ‘\\“‘E
INSTALLATION PLAN
(TYPE 4 - FLARED-SKEWED CULVERT SHOWN)
REFERENCE: TRAVERSABLE END SECTIONS
AND SAFETY GRATES lesued: _G/13/2022
CDOT M & S STANDARDS Revised:
M— 603—1 2 Standard Drawing No.
CITY OF
CASTLE PINES SD.41c




E

AR
K
s

GRATE BAR

4nX 4 X 1y SHIM
(SEE NOTE 12, SD4lc)

GRATE BAR

SEE NOTE 10, SD4ic
WASHER

3/8||

3" PLATE

(SEE NOTE 11, SD41c)

SECTION B-B

¢ ROADWAY
GRATE BAR

6" X 4" X 3" ANGLE
12" LONG

(PERPENDICULAR TO ~
ROADWAY EDGE) LEFT 777\ SECTION C-
AHEAD
}_E/z_ Sl ) (e
g SIDE WALL 2y C—=
s TN [
I I 1 f
£ - 7 /3 /\—ﬁ% oo DI HOLES
= . g (SEE NOTE 9, 12
CROSS 3. Al SD41c)
BAR  PLATE |agns] B~ /\/I\ e i
2II
DETAIL "A" STATIONING I
T0P VIEW SKEW ANGLE GRATE
DETERMINATION BAR
TN o
11/ 6" X 4" X ¥ ANGLE
GRIND T 3" RAD. 12" LONG
. L oo DETAIL_"B"
GRATE S TOP VIEW
BAR %" DIA |
(SSS:E] N)CITE 9, WASHER ¥ + 0.D.0F GRATE BAR ¥, + 0.D.0F GRATE BAR
41C
b T
HEADWALL Csine LlSOE’E SDiic T ;/Eu? (%;) T_ l HYA
BRACKET WALLS) GHEADWALL . 4 H IEsUA
g ) 3 3 e %;UEéA. H 1,
SECTION A-A | , : “\L =[S
"\ 74" DIA. HOLE stor (Tw?P.)
HEADWALL BRACKET HEADWALL BRACKET
{—EDGE OF ROADWAY PAVEMENTj TOP VIEW FRONT VIEW
1 S\ L1 L _J
l [ 7
,l
TYPE | TYPE 2 TYPE 3 TYPE 4
STRAIGHT CULVERT SKEWED CULVERT FLARED CULVERT FLARED-SKEWED CULVERT
INSTALLATION TYPES
GRATE BARS SHALL BE PERPENDICULAR TO DIRECTION OF TRAFFIC FLOW.
REFERENCE: TRAVERSABLE END SECTIONS
AND SAFETY GRATES Issued: _§/15/2022
CDOT M & S STANDARDS Revised:
M— 603—1 2 4&_\ Standard Drawing No.
CASTLE PINES SD.41d




NOTES o

1. LENGTH OF SPAN (20 FEET MAXIMUM). +—— 5"0.0. PIPE
2. ALL ANCHOR BOLTS SHALL BE GROUTED IN PLACE WITH A NONSHRINK Yo X 5
R EPOXY GROUT WHICH SHALL COMPLETELY FILL THE HOLES.
OR EPOXY GROUT WHICH SHALL COMPLETELY FILL THE HOLE L~ CONCRETE
CONCRETE FLOOR s ANCHOR BOLTS

OF CULVERT —l / (SEE NOTE 2)

N
BOTTOM SUPPORT ON CULVERT FLOOR
C>/—\
R | — = CULVERT FLOW )
) LINE EARTH ~— 5"0.D. PIPE
X . [ X
— 18" CORRUGATED Da o
| METAL PIPE FILLED .
: A et | WITH CONCRETE . b
l-—— SeE NOTE 8 ——+] Ca By g
CASE 1 CASE 2 R —
A ‘A .
N
e T
™ | - i
18" -

BOTTOM SUPPORT ON EARTH

2"

] HEADWALL /" PLATE

| (YAl

e
e

ISAGH

SIDEWALL SEE
NOTE 1 o O=—— HOLE
(TYP.)
l-— 12“——1
SEE DETAIL "C" SEE DETAIL "D"
BOTTOM SUPPORT PLATE
s 5 L ~_\[® ° °
SEE SEE SEE DETAIL "C"
NOTE 1 ' NOTE 1 '

SE
NOTE

/

SEE DETAIL "D

SEE NOTE 1 1 SEE NOTE 1 1

INSTALLATION PLAN WITH MIDSPAN SUPPORT

REFERENCE: TRAVERSABLE END SECTIONS
AND SAFETY GRATES Issued: __6/15/2022

CDOT M & S STANDARDS Revised:
M-603-12 /CHT‘%_\ Standard Drawing No.

CASTLE PINES SD.41e




6" X 4" X 3" ANGLE,
30" LONG

SIDEWALL

2"

4" BRACKETj,

DETAIL "C"
3" PLATE —l 2. _L
T o é——r
O]
L BAGII
O QO=——HOLE
(TYP.)
! 12" !
TOP VIEW

SECTION D-D

\or

8lf2" N 6" X 4" X 3" ANGLE,
30" LONG

(SEE NOTE 11, SD4le)

%" PLATE

C LTS | Sl
ol y e
410, PIPE ~T o] . i ;5' WA \—V?(ITYP‘)
4 " “'ELEI‘— 4 20| ! ™_ 4v00. piPE
O BRACKET END VIEW SUPPORT PLATE
END VIEW SIDE VIEW
CROSS BAR SUPPORT ASSEMBLY
SIDE VIEW
DETAIL "D"
REFERENCE: TRAVERSABLE END SECTIONS oot 6157202
AND SAFETY GRATES T
CDOT M & S STANDARDS Revised:
M-603-12 /CHT%_\ Standard Drawing No.
CASTLE PINES SD.41f




| EXISTING CUMBINATIICIN &URB,

/GUTTER AND SIDEWALK

SAWCUT—/

CHASE SECTION

SAWCUT
..\

NEW COMBINATION CURB,

| —— / GUTTER AND SIDEWALK

/A
I,

DEPRESS GRADE 18"
UPSTREAM OF CHASE

FROM CURB TO MATCH
CHASE SECTION

EXISTING COMBINATION CURB,

I/CUTTER AND SIDEWAiLK

NEW COMBINATION CURB,
GUTTER AND SIDEWALK

1o
St
1//2"-3" LANDSCAPE
ROCK, 6" DEEP
' v v '
v v ' v v
v v v v v v

THICKEN CONCRETE BELOW
CHASE SECTION TO BE 6" THICK
MINIMUM FOR 12" ON BOTH SIDE
OF CHASE SECTION

SECTION A-A

CHASE SECTION

THICKEN CONCRETE BELOW CHASE
SECTION TO BE 6" THICK
MINIMUM FOR 12" ON BOTH SIDE
OF CHASE SECTION

ISOMETRIC VIEW

NOTES:
I SAWCUT ALL AREAS TO RECEIVE CHASE SECTION.

2. THE USE OF THIS DETAIL MUST BE PREAPPROVED BY CASTLE PINES PUBLIC WORKS DEPARTMENT PRIOR TO CONSTRUCTION IN R.O.W.
3. DIRECT CONNECTION TO YARD PIPES WILL NOT BE ALLOWED.

4. CHASE DRAIN SHALL BE LOCATED 2.5'MIN. FROM PROPERTY LINE.

APPROVED BY THE CITY OF CASTLE PINES

Larry Nimmo

RESIDENTIAL SIDEWALK

CURB CHASE PLAN 652022

Issued:

Revised: _Oct 14, 2025

Director of Public Works

DATE Oct 14, 2025

CITY OF

CASTLE PINES

Standard Drawing No.
SD.42a




‘ __________________ —_—— ——— ]
ol AXRREE K 1 n_ —
8II
c— r:uJ
J 1" L 4 - 1/2"@ HAS. x 0'-8"
1- TS 4" x 3" x 1/4" x 4'-11" PIPE
1 - CHKD. P 3/16" x 4" x 4'-3 7/8"
PLAN
4|_1%|| 95,{’"__.
1/8 p\1'-6" CHKD.
1/8V 16"
N T am L »
4" ‘ N ™ >
1 — — — — — — — — N — — 1 A —
1II J
1|_6|| ]l_]]n 1|_6||
4
SECTION
GALV. AFTER FAB.
M 111-68 / A 123-68
APPROVED BY THE CITY OF CASTLE PINES RESIDENTIAL SIDEWALK
| d: _ 6/15/2022
CURB CHASE DETAIL SUe,—ldles —

Larry Nimmo

Director of Public Works

DATE Oct 14, 2025

CITY OF

CASTLE PINES

Revised: _Oct 14, 2025

Standard Drawing No.
SD.42h
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MIN.
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NOTES:

LETTERS SHALL BE NOT LESS THAN %"
HIGH & RAISED Yg" ABOVE SURFACE.

ALL FILLETS & ROUNDS RADII = /"




NOTICE

RECOMMENDED MAILBOX INSTALLATIONS

TO AVOID DAMAGE TO YOUR MAILBOX AND ALSO ALLOW THE SNOWPLOWS TO REMOVE THE SNOW FROM UNDER YOUR MAILBOX,

THE FOLLOWING DIMENSIONS ARE RECOMMENDED.

EDGE OF SHDULDER—\ BOX
z%
==
| EDGE OF PAVEMENT\ &
VL Y R
CENTER LINE

[=——48" MIN.—/=

PLACING MAILBOX A SHORT DISTANCE AWAY FROM DRIVEWAYS AND INTERSECTIONS HELPS TO AVOID VISION-RESTRICTING
SNOWBANKS AND ALSO DAMAGE TO YOUR MAILBOX. THE BOX AND BASE SHOULD BE STRONG ENOUGH TO WITHSTAND FLYING

SNOW AND SLUSH TRAFFIC AND SNOWPLOWS.

APPROVED BY THE CITY OF CASTLE PINES

MAILBOX SUPPORT

Larry Nimmo
Director of Public Works

DATE Oct 14, 2025

CITY OF

CASTLE PINES

Issued: __6/15/2022
Revised: Oct 14, 2025

Standard Drawing No.
SD.44a
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42"-48"

1//," wWoOD FILLER

USE 2-,"x3/5"

Tailpipe clam

BOLTS THROUGH

BOX, WOOD FILLER AND PIPE.

MAILBOX

o I

1

J

1'/4" STEEL PIPE

14" STEEL PIPE

P

45°ELBOW

OO

48"

ANTI-TWIST PLATE - 10"

BELOW SURFACE MAXIMUM |

COMPACTED SAND OR GRAVEL

OR CONCRETE ] y—l

-——11/4" STEEL PIPE

24"

36"

12" __|
~DIA.

STEEL PIPE CANTILEVER MAILBOX SUPPORT

1'/," WOOD FILLER
MAI
LBOX 2x4n 4-5d NAILS
\—3—16d NAILS

4-5d NAILS——Z/

2-1"x6" WOOD BRACES——"‘Z(
42"-48"
48" ]8"
4"x4" NOMINAL WOOD POST—
PO

COMPACTED SAND OR GRAVEL

Or CONCRETE\ :

36"

WOOD CANTILEVER MAILBOX SUPPORT




Lor

TYPE "VL” RIPRAP-
WITH FILTER FABRIC.

]

1

1
DRAINAGE TRACT I

! (SEE NOTE 2)

1

1

]

1

| EXTEND CULVERT TO THE BACK
I OF THE LOT LINE
1
1
1
1

LOT
(]
]
TYPE "VL” RIPRAP TYPE "VL” RIPRAP
WITH FILTER FABRIC. WITH FILTER FABRIC.
SEE NOTE 2
VARIES ( ) i (SEE NOTE 2)
R 6" FREEBOARD MIN. R P 17 6" FREEBOARD MIN. R
| r ¢ r

~— 7.5 or 10’ | 5.00’ . 7.5 or 10" —= 15 .
1<— 20" or 25’ DRAINAGE TRACT ——’ }‘-1 20" or 25’ DRAINAGE TRACT
TYPICAL CROSS SECTION CROSS SECTION WITH OPTIONAL_ SIDEWALK

(SEE NOTE 1)

NOTES:
1. OPTIONAL 4" CONCRETE SIDEWALK MAY BE USED ONLY WITH THE CITY'S APPROVAL.

2. FILTER FABRIC IS TARABOND #1112-12-4 OR EQUIVALENT.

3. LONGITUDINAL SLOPE SPECIFICATION, MIN. 27 MAX. 25%.

APPROVED BY THE CITY OF CASTLE PINES EMERGENCY OVERFLOW CHANNEL

Larny F Wimms (IN DRAINAGE TRACT) Issued: _6/152022

3 Revised: Oct 14, 2025
Larry Nimmo
Director of Public Works Standard Drawing No.
CITY OF

pate Oct 14, 2025 CASTLE PINES SD.45




5
TRANSITION

‘r Y
e 4 6" THICK CONCRETE PAN
%
\ 2'x2" TYPE "L” RIPRAP PAD
y
PLAN
£\% £\
v v v
END OF CURB v
v v v )
TRANSITION THE LAST 5 OF CURB v v v a
TO MATCH CONCRETE PAN. g
v v /
v v v -
14 v £\ o
v v vy e
1) 1 ” ” & v v ‘ “d‘ a a
2x2" TYPE "L” RIPRAP PAD, 9 By
THICK < v 7 /L
v v v 4"4
v v A
MATCH GUTTER SECTION FOR SLOPE
RO ' OF PAN

ISOMETRIC VIEW

NOTES:
ADDITIONAL EROSION CONTROL PROTECTION SHALL BE SUBMITTED FOR COMMENTS.

EROSION CONTROL PROTECTION MUST BE PROVIDED TO TOP OF SLOPE OR NATURAL DRAINAGE.

APPROVED BY THE CITY OF CASTLE PINES
CURB TRANSITION TO DITCH Issued: __6/15/2022

%%VM

- Revised: _Oct 14, 2025
Larry Nimmo
Director of Public Works Standard Drawing No.
CITY OF

paTE Oct 14, 2025 CASTLE PINES SD.46




STOP SIGN PER MUTCD
STANDARDS

REFER TO THE VEHICLE TRACKING
CONTROL DETAIL IN THE CITY OF
I CASTLE PINES GRADING, EROSION
i AND SEDIMENT CONTROL (GESC)

MANUAL FOR REQUIREMENTS.

[
| 1 SIGN "CONSTRUCTION ENTRANCE"
||
| "l: CONSTRUCTION FENCE, TYP., TO
I//—DISCDURACE VEHICLE ACCESS
Nl EXCEPT AT VTC
PLAN
SCALE: 1"=1'-20"
REFER TO THE VEHICLE TRACKING
CONTROL DETAIL IN THE CITY OF
CASTLE PINES GRADING, EROSION
AND SEDIMENT CONTROL (GESC)

MANUAL FOR REQUIREMENTS.

NO MATERIAL INCLUDING WwOOD PIPES, GRAVEL,
OR ASPHALT, SHALL BE PLACED IN GUTTER TO
FACILITATE MOUNTING CURB; HOWEVER, CURB
MAY BE CUT DOWN TO A HEIGHT OF 2" OR
HIGHER FOR EASIER ACCESS AND REPLACED AT
PROJECT COMPLETION WITH THE CITY OF
CASTLE PINES RIGHT-OF-WAY USE PERMIT.

SECTION /A\

SCALE: 1/4"=1'0"

VEHICLE TRACKING CONTROL INSTALLATION NOTES

1. VEHICLE TRACKING CONTROL PADS SHALL BE INSTALLED AT EVERY
ACCESS POINT TO SITE.

2. ANY CRACKED OR DAMAGED CURB AND GUTTER AND SIDEWALK SHALL BE
REPLACED BY PERMITTEE.

3. A STOP SIGN INSTALLED IN ACCORDANCE WITH THE MANUAL ON UNIFORM
TRAFFIC CONTROL DEVICES (MUTCD), AS AMENDED, SHALL BE INSTALLED
FOR EXISTING TRAFFIC AT THE VTC.

APPROVED BY THE CITY OF CASTLE PINES

LM/%% s CURB CUT

Issued:

Revised:

_6/15/2022
Oct 14, 2025

Larry Nimmo
Director of Public Works
CITY OF

pate Oct 14, 2025 CASTLE PINES

Standard

Drawing No.

SD.47




NEW STREET SURFACE,
MATCH EXISTING THINKNESS ———

AND ADD 1" ASPHALT

/EX]STINC STREET SURFACE

9090909090°090°0909090209590909090909090909590009000960090009000050000000 0000000000000,
S090503050005080503090305050505050505050505050503050803080508050803080508080308030303030;

0998090203020202020209090809080808080309020309020909090999099903090303030903090809000
R e A e A R R
9202590209020009000909090802080808030803000909020909000£a9000308030803090900090009098 9000

030308080808000900090003000305030503050300030003050300aBa00305030003000508050505099805008.
050905090509050505050505050505050505050505050005050000000000050000000000000500050065050508,

R N I R I e R A
%’ \,/ \,/ \,/ \,/ \,/ \,/ \,/ \,/ \,/ N \\ \\ \\ \\ \\ % \\ )\,/\\,/\\,/\\,/\\,/\\,/\\,)\\ \\ \\ ,}\\,}\\,}\\,}\\,}\\,}\\,}\\,}\\,}\\,}\\,}\\,}\\ \\
R R R N R R R L

NEW BASE COURSE / EXISTING BASE COURSE
UNIFORM SAW-CUT LINE

NOTES:

1. THIS STREET CUT/PATCHING DETAIL SPECIFIERS REQUIREMENTS IN ADDITION TO THOSE SPECIFIED IN THE LATEST EDITION OF
THE COLORADO DEPARTMENT OF TRANSPORTATION'S STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION.

2. A CONSTRUCTION TRAFFIC CONTROL PLAN SHALL BE SUBMITTED TO AND APPROVED BY THE CITY OF CASTLE PINES PRIOR TO
ISSUANCE OF CONSTRUCTION PERMITS IN THE CITY RIGHT-OF-WAY.

3. PAVEMENT EDGES SHALL BE SAW-CUT AND KEPT TO A NEAT VERTICAL EDGE PRIOR TO PAVING.
4, EDGES SHALL BE TACK COATED PRIOR TO PATCHING.

APPROVED BY THE CITY OF CASTLE PINES ASPH ALT STRE ET
Loy F N anmes CUT/PATCHING lssued: __6/15/2022

i v Revised: Oct 14, 2025
Larry Nimmo
Director of Public Works Siandard Drawig o,
CITY OF

paTe _Oct 14, 2025 CASTLE PINES SD.48




STEEL PLATE RECESSED FLUSH ON TOP

OF MILLED ASPHALT SURFAC
1" STEEL PLATE / HS2

TEMPORARY ASPHALT
PATCH (ALL AROUND)

E. MINIMUM
0 LOADING

12" MIN. 12" MIN.
PLATE = PLATE
OVERLAP OVERLAP|

6" MIN.

6" MIN.

X N
> %%
X N
UTILITY ‘\ X EXISTING ASPHALT
( X BASE / SUBGRADE
7 < ORIGINAL GROUND
X
% X
% Y,
~——EXCAVATION SPAN—=
NOTES:
I. MAY ONLY BE USED FROM MAY 15 TO OCTOBER 15.
2. MUST HAVE PRIOR APPROVAL BY THE CITY OF CASTLE PINES.
APPROVED BY THE CITY OF CASTLE PINES
TEMPORARY STEEL PLATE Issued: __6/15/2022

Larry Nimmo vy

Director of Public Works

CITY OF

CASTLE PINES

Revised: Oct 14, 2025

Standard Drawing No.
SD.49




EXPANSION JOINT

/ )
Jf 3
\/vv\/
zv:zv TYPE OF LENGTH OF
NG DA WALK PLATE

N M

{92924

5'-Q"
MIN.

5'-Q"
MIN.

L ATTACHED L+ 3"

L DETACHED VARIES

NOTES:
1. CHASE IS NOT PERMITTED IN 4" CURB SECTION.

SEEEEEKK
LRLLKRKK

2. CHASE SHALL ONLY BE USED WITH APPROVAL OF CITY.

1

6'-0"
MIN.

PLAN VIEW

EXPANSION JOINT

NON-SLIP RAISED PATTERN STEEL
PLATE FOR THICKNESS, SD.50b

[SOMETRIC VIEW

N.T.S.

APPROVED BY THE CITY OF CASTLE PINES
SIDEWALK CHASE DRAIN Issued: __6/15/2022

Revised: Oct 14, 2025

Larry Nimmo -
Director of Public Works Standard Drawing No.
CITY OF

DATE Oct 14, 2025 CASTLE PINES SD.50a




1/4" NON-SLIP RAISED

PATTERN STEEL TREAD

PLATE
2"x2"x1/4" ANGLE IRON TO
BE DRILLED AND THREADED
TO ALLOW SCREW

-
7/
EXPANSION JOINT /

SEE DETAIL A
DETAIL DRAWING SD.50c

1/2" x 1" FLATHEAD MACH. SCREW
BRASS OR ELECTRO-GALVANIZED
FINISH, 2' 0.C.

\

~
SIDEWALK

NN Z Z 77 7 7 7 7777

<"¢<

ok

|
\ "~T—__CONC. TO BE DRILLED TO
4.5" \ ALLOW SCREW
; N
2||<
| e S #3 BAR 6" LONG WELDED TO
e "] ANGLE IRON 18" 0.C. EACH SIDE
. 4 : g
N DR Ny

6x6—W4_0XW4.0_/

WELDED WIRE FABRIC

COMPACTED SUBGRADE

SIDEWALK CHASE DETAIL

APPROVED BY THE CITY OF CASTLE PINES

Larry Nimmo .
Director of Public Works

DATE _Oct 14, 2025

SIDEWALK CHASE DRAIN Issued: __6/15/2022
Revised: Oct 14, 2025
4&-\ Standard Drawing No.
CASTLE PINES SD.50b




21

VARIES
THIS SECT. REQD. W/ DETACHED

SIDEWALK OR BICYCLE PATH

27

VARIES
SEE PLAN VIEW

—— 27,

5" MOUNTABLE C&G

At

MIN. 17 ———

ELOW FROM GUTTER

VARIES
SEE PLAN VIEW

2'-11"

5" MOUNTABLE C&G

4.5"

27

ELOW TO GUTTER

2"x2"x1/4" ANGLE IRON TO
BE DRILLED AND THREADED
TO ALLOW SCREW

PLATE FLUSH WITH

STEEL PLATE NON-SLIP T0P OF WALK
RAISED PATTERN

174"

/2"

PANNNNNNNNNN \/\\\

———I——S/l

<

6" CLEARANCE

a -

1/2" x 1" FLATHEAD MACH.

(4. \_SCREW BRASS OR

. . ELECTRO-GALVANIZED
. . FINISH, 2' 0.C.
—12"—= NO. 3 REBAR 6" LONG,
WELD TO ANGLE 18" O.C.
DETAIL A
WHEN OPE REQUIRED
APPROVED BY THE CITY OF CASTLE PINES
SIDEWALK CHASE DRAIN Issued: __6/15/2022

Larry Nimmo
Director of Public Works

DATE Oct 14, 2025

CITY OF

CASTLE PINES

Revised: Oct 14, 2025

Standard Drawing No.
SD.50c




URBAN

f—2' MIN.——IO
N\
=

=
- 7I
SUPPLEMENTAL
g LIS o PLAQUE
“ MIN.
v()‘f/(
%
S o s S N R Y NN
e SRR
RURAL

EDGE OF TRAVEL LANE

j——

6'MIN. TO {
12" MAX. _"\
\Y
==

—|—

7I K
. SUPPLEMENTAL

PLAQUE

A%
R

APPROVED BY THE CITY OF CASTLE PINES

TYPICAL SIGN PLACEMENT DETAIL

Larry Nimmo
Director of Public Works

pATE Oct 14, 2025

CITY OF

CASTLE PINES

Issued: __ 6/15/2022

Revised: Oct 14, 2025

Standard Drawing No.
SS.1




MULTIPLE SIGNS

ADJUSTABLE
CROSS PIECE

FLAT BLADE BRACKET
5 1/2" BRACKET FOR 6" SIGN HEIGHTS
12" BRACKET FOR 9" SIGN HEIGHTS

2" SQUARE
SIGN POST

000000

ADJUSTABLE
CROSS PIECE '

et | H

/ . 4

FLAT BLADE BRACKET

5 1/2" BRACKET FOR 6" SIGN HEIGHTS 2" SQUARE
12 BRACKET FOR 9" SIGN HEIGHTS SIGN POST

0000000

STREET NAME SIGN ASSEMBLY
WHERE STREET NAMES CHANGE
(WHEN ARROWS ARE REQUIRED, OMIT CASTLE PINES LOGO)

SINGLE SIGN

FLAT BLADE BRACKET
5 1/2" BRACKET FOR 6" SIGN HEIGHTS
12" BRACKET FOR 9" SIGN HEIGHTS

2" SQUARE
SIGN POST

000000

NOTE: DO NOT PUNCH HOLES IN SIGN IF NOT
REQUIRED BY BRACKET MANUFACTURER.

APPROVED BY THE CITY OF CASTLE PINES STREET NAME SIGN
Lary F Winins ASSEMBLY lssued: __6/15/2022

- 1/ Revised: Oct 14, 2025
Larry Nimmo
Director of Public Works /%\ Standard Drawing No.
CITY OF

DATE Oct 14, 2025 CASTLE PINES SS.2




Castle Pines Pkwy

7.5" 1 Varies |

9"h fitted to lengths 36", 42", 48", 54" 60"
.080 Aluminum
3/4" Radius
High Intensity Prismatic
No Border

6"h Logo
Pantone 132 + Pantone 554

6"h Highway Gothic Series C fonts name
4"h Highway Gothic Series C fonts suffix

SBL.) Bramblewood Dr
1

lll

fe—5" —————— Varies 1

6"h fitted to lengths 24", 30", 36", 42"
.080 Aluminum
3/4" Radius
High Intensity Prismatic
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3"h Highway Gothic Series C fonts suffix
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CHANNELIZED INTERSECTION

SIDEWALK—]

2' 2!
MIN. MIN.

il
23N

NOTE: ADDITIONAL SIGN
ONLY FOR MULTI-LANE—"]
APPROACH

{ 15
TYP.
1 URBAN INTERSECTION

R1-1

AND

RAISED MEDIAN ISL
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NOTE: Wi4-1a (DEAD END) AND W14-2a (NO
OUTLET) SIGNS MOUNTED ON STREET NAME
SIGN ASSEMBLY.

\
S/

e £ )
L 3¢
DEAD
END
Wi4-1
30"x30"
[DEAD END —}
N Gﬁ 036
30"x30"
( PEAD
= V
Wi4-1
30"x30"
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2'x10'BARS ON ARTERIALS, ALL OTHERS TO BE 2'x8'

BARS CENTERED: -ON LANE OR CHANNELIZING LINES
-BETWEEN LANE LINES
-ON FLOW LINE EXTENDED

NOTES:

CROSSWALK BARS TO BE SPACED 12" TO 60"
APART. CENTER CROSSWALKS ON CURB RAMPS. IF
CURB RAMPS ARE NOT PRESENT, CENTER ON
SIGNAL POLES WHEREVER PRACTICAL.

APPROVED BY THE CITY OF CASTLE PINES
TYPICAL CROSSWALK MARKING Issued: __6/15/2022
Lﬁxw%/g N omins

: 1% Revised: Oct 14,2025
Larry Nimmo
Director of Public Works Standard Drawing No.
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INSTALLED CROSS SECTION VIEW
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SHEAR POINT C
A
S i
‘ 6 —1
(%
PARTS LIST

A BOTTOM HALF COUPLER
B RUBBER BUSHING
C LOCK WASHER

D 5/8"-11 x 4" SHEAR BOLT

D-1 SHOULDER
E TOP HALF COUPLER

F  5/8"-11 SERRATED FLANGE NUT

G SIGN SUPPORT

H SIGN SUPPORT LOCKING WEDGE
I 2-1/4" x 12ga. ANCHOR EXTENSION (optional)
(includes corner bolt & nut)

S

i

Q .
®
®
®
®

2
g
Y
Y

Source: Kleen Break Drawing Number XKB425-20-CI, dated August 12, 2021.
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INSTALLATION PROCEDURE

TOOLS NEEDED: XKBW-SOCKET Kleen Break Socket
or XKBW-1516 KLEEN BREAK WRENCH, and HAMMER

WHEN INSTALLING INTO FRESH CONCRETE, IT IS HELPFUL TO PREASSEMBLE KLEEN BREAK
COUPLER (STEPS 1-3). THIS PREVENTS CONCRETE FROM INTERFERING WITH THE MESHING OF
SERRATED TEETH WHEN POURING THE FOOTING. IT HELPS TO DRIVE OPTIONAL ANCHOR
EXTENSION (I) PLUMB INTO SOIL IN BOTTOM OF HOLE A COUPLE OF INCHES PRIOR TO
POURING, TO PREVENT MOVEMENT OF ASSEMBLY.

NOTE: IF INSTALLING BOTTOM HALF COUPLER (A) INTO EXISTING CONCRETE, A @4" HOLE NEEDS
TO BE CORED. ANCHOR EXTENSION (I) IS OPTIONAL IF ADDITIONAL LENGTH BEYOND THE 8"
BOTTOM HALF COUPLER STEM (A) IS DESIRED. IN THE EVENT AN EXISTING 2-1/4" PSST ANCHOR
IS TO BE USED, BOTTOM HALF OF COUPLER (A) MAY REST ON TOP OF EXISTING CONCRETE TO
MEET FHWA/NCHRP 350 REQUIREMENTS. WHEN A TRIPPING HAZARD IS A CONCERN, BOTTOM HALF
(A) SHOULD BE INSTALLED FLUSH WITH GRADE.

STEP 1 THREAD SHORT END OF SHEAR BOLT (D), WITH LOCK WASHER (C) UNDER SHOULDER (D-1), INTO
THREADED HOLE IN BOTTOM HALF COUPLER (A). TIGHTEN WITH (XKBW-SOCKET) KLEEN BREAK
SOCKET OR A KLEEN BREAK WRENCH (XKBW-1516) UNTIL SPLIT RING LOCK WASHER (C) IS
FULLY COMPRESSED.
NOTE: BE SURE THAT THE SHEAR POINT OF SHEAR BOLT (D) IS NOW ABOVE SHOULDER (D-1).

STEP 2 SLIDE RUBBER BUSHING (B) OVER SHEAR BOLT (D) UNTIL SEATED FIRMLY INTO ROUND CAVITY
IN BOTTOM HALF COUPLER (A).

STEP 3 SLIDE TOP HALF OF COUPLER (E) OVER SHEAR BOLT (D) UNTIL IT RESTS ON THE RUBBER
BUSHING (B). USING LOCK WASHER (C), THREAD 5/8" FLANGE NUT (F) ONTO TOP OF SHEAR
BOLT (D) WITH A KLEEN BREAK SOCKET OR A 15/16" DEEP WELL SOCKET.ROTATE TOP
RECEIVING HALF OF COUPLER (E) TO PROPER ORIENTATION OF SIGN BEFORE TIGHTENING
FLANGE NUT (F),NOT TO EXCEED 110 FT.-LBS.BE SURE COUPLER TEETH ARE FULLY MESHED.
TOTAL KLEEN BREAK COUPLER ASSEMBLY SHOULD BE COMPLETELY TIGHT BEFORE PROCEEDING
TO THE NEXT STEP.

STEP 4 INSERT SIGN SUPORT (G) INTO TOP HALF OF COUPLER (E). LOCKING WEDGE (H) SHOULD BE
POSITIONED AT A CORNER OF THE SIGN SUPPORT (G). WITH A HAMMER,DRIVE THE SIGN
SUPPORT LOCKING WEDGE (H) BETWEEN SIGN SUPPORT (G) AND TOP HALF COUPLER (E) AT
PRE-DETERMINED LOCATION UNTIL SEATED IN CORRESPONDING DEPRESSION OF TOP HALF
COUPLER (E).

NOTE: IT IS NOT NECCESSARY TO DRIVE THE LOCKING WEDGE (H) UNTIL IT HAS BOTTOMED
OUT IN THE POST RECEIVING COUPLER (E). DUE TO THE TOLERANCE WHEN HOT DIP
GALVANIZING (THICKNESS, RUNS, OR DRIPS) THE LOCKING WEDGE (H) CAN BE FULLY ENGAGED AT
DIFFERENT DEPTHS.

NOTE: THE SIGN SUPPORT LOCKING WEDGE (H) WILL KEEP THE SIGN SUPPORT (G) SECURE
WITHOUT NEED OF ADDITIONAL FASTENERS OR HARDWARE.

NOTE: LOCKING WEDGE (H) CAN BE REMOVED BY USING A LIGHT DUTY WEDGE PULLER.

REINSTALLATION AFTER IMPACT

REMOVE SIGN SUPPORT LOCKING WEDGE (H) FROM TOP HALF COUPLER (E)

WITH HAMMER. REMOVE BOTH ENDS OF BROKEN SHEAR BOLT (D) FROM BOTH

COUPLER HALVES (A) & (E). REASSEMBLE FOLLOWING STEPS 1 THROUGH 4
FROM THE INSTALLATION PROCEDURE.

Source: Kleen Break Drawing Number XKB425-20-CI, dated August 12, 2021.

APPROVED BY THE CITY OF CASTLE PINES KLEEN BREAK MODEL 425 FOR
T CONCRETE INSTALLATIONS lostiod: _G/15/2020
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BIKE LANE AHEAD ENDS
R3-17 R3-17aP R3-17b
BEGIN ([TEFT [RIGHT ) r

RIGHT TURN LANE

YIELD TO BIKES

R4-4

D

b @

ONLY

NS

MAY USE

(FULL LANE

R9-7 Special

R4-11

: : ¥LUORESCENT YELLOW-GREEN COLOR

WIT-1% Wil-15%
SHARE TRAIL
THE X-ING
ROAD WII-15P*
WIG-1P*
M6-1 Mo-3 M6-3Dir N6t
DIl-1
[: ) ( ) ( ) ( ]
M4-5 M4-6 M4-14 M4-TRL NOTE: DISCUSS NEED FOR AND
LOCATION OF BIKE ROUTE SIGNS
WITH THE CITY PUBLIC WORKS
DEPARTMENT.
APPROVED BY THE CITY OF CASTLE PINES
BIKE LANE / ROUTE SIGNS Issued: __6/15/2022
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6' MARKING AREA = 5.0 SQ.FT.
BIKE LANE ARROW
DETAIL
6" WHITE BIKE
LANE LINE
6' EACH GRID = 4'x 4'
’__3| 4||_—‘
[
6' MARKING AREA = 6.0 SQ.FT.
on
MIN.
BIKE LANE RIDER
DETAIL
BIKE LANE SYMBOL
MARKING AREA = 11.0 SQ.FT.

((

NOTES:

1.

28
3.

BIKE LANE SYMBOL INCLUDES BIKE LANE ARROW AND BIKE LANE RIDER SYMBOLS.

BIKE LANE SYMBOL SHALL BE CENTERED IN BIKE LANE IF POSSIBLE AND PLACED WITH A MINIMUM 2" SEPARATION FROM THE BIKE LANE LINE.

DO NOT PLACE BIKE LANE SYMBOL IN GUTTER PAN.

BIKE LANE SYMBOLS SHALL BE PLACED IMMEDIATELY BEYOND INTERSECTIONS AND MAJOR DRIVEWAYS, LOCATED ADJACENT TO THE BEGINNING

OF THE BIKE LANE LINE.

AT INTERSECTION APPROACHES WHERE THE BIKE LANE IS BETWEEN A RIGHT-TURN LANE AND A THROUGH LANE, PLACE THE BIKE LANE SYMBOL
A DISTANCE OF 30 FEET IN ADVANCE OF THE STOP BAR. AT SIGNALIZED INTERSECTIONS,PLACE THE BIKE LANE SYMBOL IN THE DETECTION

ZONE.

IN RURAL AREAS, PLACE BIKE LANE SYMBOLS AT MAXIMUM INTERVALS OF 1500 FEET OR AS DETERMINED BY THE CITY PUBLIC WORKS
DEPARTMENT. IN URBAN AREAS, PLACE BIKE LANE SYMBOLS AT MAXIMUM INTERVALS OF 700 FEET OR AS DETERMINED BY THE CITY PUBLIC

WORKS DEPARTMENT.

APPROVED BY THE CITY OF CASTLE PINES BIKE LANE STRIPING DETAIL

Lany G Minme BIKE LANE SYMBOL

Larry Nimmo v
Director of Public Works
CITY OF

DATE Oct 14, 2025 CASTLE PINES
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INSTALL R3-1/7 SIGNS AS [1-68
DIRECTED BY [THe CIIY ( "
PUBLIC WURKS DEPARTMENT HN?1H?HJ

10 DESIGNATE THE
St GINNING UF A BIKE LANE

BIKE LANE OF 5
MINTMUM  WIDTH¥

* ALL WIDTHS MEASURED FROM FACE

- CURB UR tDGL Ur PAVEMENT,
LESS UTAERWISE INDICATED.

. 3 1=

O@O

P

o0" MIN.
100" MAX.

\

D

|BIKE LANE |
RS5-1/

[ EnDs |

~5-1/D

\.

/

//

‘ o" DUTNTED WHRITL BIKL LANL
L ———TRANSITION LINE, TYP.
%r/// (2' SECMENTS WITH 6' GAPS)

SIKE LANE UF 2
MINIMUM  WIDTH*

INSTALL RS-1/7 AND RS-1/0F
SIGNS AS DIRECIED BY THE
CITY PUBLIC WURKS
DEPARTMENT TO DLSICGNATL THE
tND Ur A BIKE LANE

‘ o" DUTTED WHITE BIKE LANL

__—TRANSITION LINE, TYP.

kw////f (7' SEGMENTS WITH 6' GAPS)
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BIKE LANE OF 5'
MINIMUM WIDTH* — |

}

6" DOTTED WHITE BIKE LANE ‘
TRANSITION LINE, TYP.
(2' SEGMENTS WITH 6" GAPS)\

J

W

L1-¢Y
IEINV'I 3)"8' ‘

EC€ToR

BIKE LANE OF 5' _ |
MINIMUM WIDTH* ~ |

}

6" SOLID WHITE____H-
BIKE LANE LINE

/J//“
8" BROKEN WHITE DROP LANE LINE____Ri+ | 150' MIN.

(3' SEGMENTS WITH 12' GAPS)**

* ALL WIDTHS MEASURED FROM FACE
OF CURB OR EDGE OF PAVEMENT,
UNLESS OTHERWISE INDICATED.

** DISTANCE IS BASED ON STANDARD
MERGE TAPER LENGTH BUT SHALL

INSTALL R7-9 SIGNS AS

=] DIRECTED BY THE CITY PUB

% LIC WORKS DEPARTMENT.
R7-9
,  BIKE LANE OF 5'

{

™ MINIMUM WIDTH¥*

IBIKE LANEI
T R3-17

L

T?\f

30 N_ 6" SOLID WHITE
BIKE LANE LINE

o FOR DROP LANES LONGER THAN

150', PLACE AN ADDITIONAL BIKE

L TUANE SYMBOL AT THE BEGINNING

OF 6" SOLID WHITE BIKE LANE LINE

8" SOLID WHITE
& ﬁ CHANNELIZING LANE LINE

BIKE LANE OF 5'

BE AT LEAST 150, .
MINIMUM  WIDTH*
APPROVED BY THE CITY OF CASTLE PINES BIKE LANE STRIPING DETAIL
Loy G Wlinime RIGHT TURN DROP LANE lssued: _6/16/2022
: Revised: Oct 14, 2025
Larry Nimmo
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SIKE LANE UF O

MINIMUM WIDTH*

65 SOLID WHITE 1

SIKE LANE LINE

o DUTTLD WHITE BIKE LANE
IRANSITION LIND, [YP.—
(2" SEGMENTS WITH &' GAPS)

/"

INSTALL Rs-1/ BIKE LANE
SIGNS AS DIRECTED BY CILIY
PUBLIC WURKS DEPARTMENT,

R3-1/

| BIKE LANE ]

O0" MIN.
100" MAX.

SIKL LANL U o
MINIMUNM S WID TH*

T~ 6" SOLID WHITE

—

SIKE LANE LINE

D

| BIKE LANE
RS-1/

3" DOTTED WHITE BIKE LANE
TRANSITION LINE, TYP.
(2' SEGMENTS WITH 6'GAPS)

D11

Mb-0

00" MIN. f

BIKE LANE OF o
i MINIMUM  WIDTH*

100" MAX. /

o SULID W#ITE/
SIKE LANE LINE

9-9N\

E

D111 BIKE RUUTE SIGNS 10U Bt
LUCATED 50" MINIMUM  FRUM
INTERSECTIUN, LUCATIUN MAY VARY.

=110

A ALL WIDThRS MEASURED FRUOM FACE
Ur CURB UR BDGe Ur PAVEMENT,
UNLESS UTRERWISE INDICATED.

\ 8" SOLID WHITE
SIKE LANE LINE
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— 6" SOLID WHITE

0@0 f BIKE LANE LINE

FOR RIGHT TURN
DECELERATION LANES
0 LONGER THAN 150",

|__PLACE AN ADDITIONAL
L BIKE LANE SYMBOL AT

THE BEGINNING OF THE
6" SOLID WHITE BIKE
LANE LINE
f 8" SOLID WHITE
LI CHANNELIZING
=— [ | LANE LINE
RIGHT LANE
ﬁ MUST
TURN RIGHT

R3-7R

BIKE LANE OF 5' _ |
MINIMUM WIDTH*

6" SOLID WHITE
BIKE LANE LINE\{H

6" DOTTED WHITE BIKE LANE
TRANSITION LINE, TYP.
(2' SEGMENTS WITH 6' GAPS)

BEGIN R4-4 SIGNS T
RIGHT TURN LANE INSTALSLIED SAT DALBLE
DEDICATED RIGHT
YIELD TO BIKES | TURN LANES

R4-4

&

e INSTALL R7-9 SIGNS AS
DIRECTED BY THE CITY PUB
1 m LIC WORKS DEPARTMENT

[ R7-9
6" DOTTED WHITE BIKE LANE |
TRANSITION LINE, TYP. | A LIL_BIKE LANE oF 5
(2' SEGMENTS WITH 6' GAPS) H\ MINIMUM WIDTH*
| 50'MIN. | T~l_6" soLID WHITE
100" MAX. TTBIKE LANE LINE

* ALL WIDTHS MEASURED
FROM FACE OF CURB
OR EDGE OF PAVEMENT, |
UNLESS OTHERWISE
INDICATED.

e

APPROVED BY THE CITY OF CASTLE PINES BIKE LANE STRIPING DETAL
Lary F N omno INTERSECTION APPROACHES Issued: 6152022

: 4 Revised: Oct 14, 2025
Larry Nimmo
Director of Public Works Standard Drawing No.
CITY OF
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6" SOLID WHITE
DIAGONAL HATCH LINES

T
[
50' MIN I :\"/(}\R'fll-:"é
' { Nﬂm
100" MAX. | e
| LANE
R7-9L
:\ TEFT ‘ RIGHT
ONLY
R9-7 Specidl
N
\e" DOTTED WHITE BIKE LANE
TRANSITION LINE, TYP. (2!
D i) SEGMENTS WITH 6' GAPS)
BIKE LANE LINE L
\
. BIKE LANE OF 5'
MINIMUM  WIDTH*
6-LY . Il 8' MINIMUM
INSTALL R7-9 SIGNS AS PARKING LANE
DIRECTED BY THE CITY PUB %
LIC WORKS DEPARTMENT. ]
BIKE LANE OF 5'
MINIMUM WIDTH* [ | -— ~\‘\\ | 6" SOLID WHITE
BIKE LANE LINE
5" soLp wHITE
PARKING LANE LINE
A INSTALL R7-9 SPECIAL SIGNS
__ AT THE BEGINNING, END AND
| [EFT [RHE)| INTERIM AS DIRECTED BY THE
6" DOTTED WHITE BIKE LANE [ 050 ® SEP/&R%EHTC AVI!BEESADJACENT
TRANSITION LINE, TYP.—J|_|
: : BIKE AND PARKING LANES.
(ARG LA GAPS)T ™~ OMLY__J| R7-9 SIGNS SHALL NOT BE
9-7 Special INSTALLED WITH THE INTERIM
| 50'MIN, RO7 Special po27 SIGNS.
100" MAX.
[ R7-9R
| 0
* ALL WIDTHS MEASURED FROM FACE OF
CURB OR EDGE OF PAVEMENT, UNLESS [ |
OTHERWISE INDICATED. I I I I I I I I
APPROVED BY THE CITY OF CASTLE PINES BIKE LANE STRIPING DETAIL
- BIKE LANE AND PARKING loated:, (/152022
me? % N inine
; “ Revised: Oct 14, 202
Larry Nimmo
Director of Public Works Standard Drawing No.
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5" SOLID WHITE
| BUFFER LINE
—1[~ ADJACENT TO
||l PARKING LaNE
6" SOLID WHITE \ 8'MINIMUM PARKING
BIKE LANE LINE | L—LANE WITH 5" SOLID
L —] WHITE PARKING LINE
5" SOLID WHITE
BUFFER LINE ~—
BUFFER OF 2' \
MINIMUM WIDTH =
BIKE LANE OF 5' ]
MINIMUM WIDTH* 6" SOLID WHITE
" DIAGONAL HATCH LINES
- BUFFER 3'OR WIDER
I o BIKE LANE OF 5'
6" DOTTED WHITE BIKE LANE | MINIMUM WIDTH¥
TRANSITION LINE, TYP.—| |
(2' SEGMENTS WITH 6' GAPS) ~~ f
[| 50'MIN,
I 100" MAX.
* ALL WIDTHS MEASURED |
FROM FACE OF CURB N
OR EDGE OF |
PAVEMENT, UNLESS
OTHERWISE INDICATED. |

NOTES:

1. WHERE THERE IS 7 FEET OF ROADWAY WIDTH AVAILABLE FOR A BIKE LANE, INSTALL A BUFFERED BIKE LANE INSTEAD OF A

CONVENTIONAL BIKE LANE.

2. BUFFERED BIKE LANE CONFIGURATIONS PREFERABLY CONSIST OF A 5 FEET OR WIDER BIKE LANE AND A 2 FEET OR WIDER BUFFER.

3. FOR BUFFERS THAT ARE 3 FEET OR WIDER, INSTALL DIAGONAL HATCHED STRIPING INSIDE THE BUFFER.

APPROVED BY THE CITY OF CASTLE PINES

BUFFERED BIKE LANE
STRIPING DETAIL

Larry Nimmd”
Director of Public Works

DATE Oct 15, 2025

CITY OF

CASTLE PINES

Issued: __6/15/2022
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Standard Drawing No.
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12"

40"

GRID 6" x 6"
MARKING AREA = 10.0 SQ.FT.

NOTES:

1. SHARED LANES ARE INTENDED FOR USE ON STREETS WITH A MAXIMUM POSTED SPEED OF 35 MPH, BUT PREFERABLY ON STREETS WITH
A POSTED SPEED LIMIT OF 25 MPH, AND FOR LANES UP TO 15 FEET WIDE. FOR LANES 15 FEET AND WIDER, STRIPE A 5 FOOT BIKE
LANE INSTEAD OF TREATING THE LANE AS A SHARED LANE.

2. SHARED LANE MARKINGS SHALL BE INSTALLED OUTSIDE WHEEL TRACKS OR WHERE INDICATED BY CITY OF CASTLE PINES PUBLIC
WORKS. SHARED LANE MARKINGS SHALL NOT BE PLACED IN GUTTERS, SHOULDERS OR IN DESIGNATED BIKE LANES.

3. WHERE A PARKING LANE IS ADJACENT TO A SHARED LANE, PLACE SHARED LANE MARKINGS SUCH THAT THE CENTER OF THE MARKING
IS AT LEAST 12 FEET FROM THE FACE OF CURB OR FROM THE EDGE OF PAVEMENT [F CURB AND GUTTER IS NOT PRESENT.

4. WHERE THERE IS NO ON-STREET PARKING AND THE TRAVEL LANE IS 13 FEET OR WIDER, PLACE SHARED LANE MARKINGS SUCH THAT
THE CENTER OF THE MARKING IS AT LEAST 4 FEET FROM THE FACE OF CURB OR FROM THE EDGE OF PAVEMENT IF CURB AND
GUTTER IS NOT PRESENT.

5. SHARED LANE MARKINGS SHALL BE PLACED IMMEDIATELY BEYOND AN INTERSECTION AND SPACED AT INTERVALS NO GREATER THAN
250 FEET THEREAFTER OR AS DETERMINED BASED ON CITY PUBLIC WORKS DEPARTMENTING JUDGMENT.

6. SHARED LANE MARKINGS MAY BE SUPPLEMENTED WITH SIGNS, ESPECIALLY BICYCLES MAY USE FULL LANE (R4-11) SIGN.

APPROVED BY THE CITY OF CASTLE PINES SHARED LANE MARKING
Zm/% % N oimins NOTES AND DETAIL Issued: __6/15/2022

—— Revised:Oct 14, 2025
Larry Nimmo
Director of Public Works Standard Drawing No.
CITY OF

pate Oct 15, 2025 CASTLE PINES $S.18
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MINIMUM MINIMUM
N N

EDGE OF PAVEMENT EDGE OF PAVEMENT
NO CURB & GUTTER DETAILS WITH CURB & GUTTER DETAILS

SHARED LANE ADJACENT
TO PARKING LANE

A

o

>

L
MINIMUM
L ;
EDGE OF PAVEMENT EDGE OF PAVEMENT
ND CURB & GUTTER DETAILS WITH CURB & GUTTER DETAILS

SHARED LANE WITHOUT

PARKING LANE
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PAVER INSTALLATION NOTES:

1.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

ALL CONSTRUCTION AND MATERIALS SHALL BE IN ACCORDANCE WITH THE CITY OF CASTLE
PINES (CP) STANDARDS AND SPECIFICATIONS, THE LATEST EDITION OF THE MUTCD, AND THE
PROJECT CONSTRUCTION DRAWINGS AND SPECIFICATIONS INCLUDED HEREIN. IN CASES OF
OMISSION FROM CP STANDARDS AND SPECIFICATIONS, THE MOST CURRENT EDITION OF THE
COLORADO DEPARTMENT OF TRANSPORTATION (CDOT) STANDARD SPECIFICATIONS FOR ROAD AND
BRIDGE CONSTRUCTION AND THE LATEST EDITION OF THE CDOT STANDARDS PLANS, M&S
STANDARDS SHALL APPLY.

THE BID QUANTITIES OF THE PROJECT ARE THE RESULT OF A CAREFUL QUANTITY TAKEOFF BY
THE PROJECT ENGINEER. THE CONTRACTOR SHALL, HOWEVER, SATISFY HIMSELF AS TO THE
ACCURACY OF ALL QUANTITIES AND BRING ANY DISCREPANCIES TO THE ATTENTION OF THE
PROJECT ENGINEER, IN WRITING, AT HIS EARLIEST OPPORTUNITY.

ALL LABOR, EQUIPMENT, INCIDENTAL MATERIAL AND WIRING NECESSARY FOR THE INSTALLATION
OF TRAFFIC SIGNAL POLE, SIGNAL HEADS, CABINET MODIFICATIONS (INCLUDING SIGNAL PHASE
CHANGES AND VEHICLE DETECTION MODIFICATIONS) AND OTHER DEVICES SHALL BE PROVIDED
BY THE CONTRACTOR AND SHALL NOT BE PAID FOR SEPARATELY, BUT INCLUDED IN THE COST
OF THE WORK.

THE CONTRACTOR SHALL PROVIDE MATERIAL SUBMITTALS TO CP PUBLIC WORKS FOR APPROVAL
ON ALL EQUIPMENT PRIOR TO INSTALLATION. THE CITY SHALL REVIEW THE REQUIRED
MATERIAL SUBMITTALS AND RETURN COMMENTS WITHIN 5 BUSINESS DAYS.

ALL TRAFFIC SIGNAL EQUIPMENT WILL BE MEASURED BY THE VARIOUS TYPES INSTALLED AND
SHALL INCLUDE ALL INCIDENTAL MATERIALS AND WIRING NECESSARY FOR THE INSTALLATION
AND OPERATION OF EACH ITEM.

THE UTILITY INFORMATION SHOWN ON THE SIGNAL PLANS IS APPROXIMATE ONLY AND IS NOT
GUARANTEED TO BE ACCURATE OR ALL INCLUSIVE. TO AVOID ANY DAMAGE TO A UTILITY, THE
CONTRACTOR SHALL BE RESPONSIBLE FOR FIELD VERIFYING THE EXACT LOCATION OF
UTILITIES BEFORE COMMENCING ANY DRILLING, BORING, TRENCHING OR OTHER EXCAVATION
TYPE OF WORK. THE CONTRACTOR SHALL CONTACT COLORADO 811 AT 811 OR 1-800-922-1987.

CONTRACTOR SHALL COORDINATE WITH XCEL ENERGY OR INTERMOUNTAIN RURAL ELECTRIC
ASSOCIATION (IREA) TO INITIATE ELECTRICAL POWER APPLICATION PROCESS AND DETERMINE
POWER SOURCE LOCATION.

THE POWER SOURCE SHALL BE 120/240 VOLT 60 AMP METERED SERVICE.IT SHALL INCLUDE A
WEATHERPROOF METERED CIRCUIT DISCONNECTED BOX AND TYPE III PULL BOX. LOCATION OF
METERED CIRCUIT DISCONNECT BOX TO BE DETERMINED BY CP PUBLIC WORKS AND SHALL NOT
BE PLACED FURTHER THAN 75 FEET FROM THE SIGNAL CABINET.

UPON COMPLETION OF WORK, CONTRACTOR SHALL PROVIDE RECORD AS-BUILT DRAWING,
CORRECTED PLANS AND ANY OTHER ADDITIONAL DATA REQUIRED BY THE CITY.

TRAFFIC SIGNAL INSTALLATION AND ALL ASSOCIATED WORK SHALL BE 100% COMPLETE PRIOR
TO FLASH TURN ON. THIS INCLUDES ALL PUNCH LIST ITEMS AND OPERATIONAL LUMINARIES.

ALL SIGNAL POLE AND CONTROLLER CABINET LOCATIONS SHOWN IN THE PLANS ARE
APPROXIMATE ONLY. ACTUAL LOCATIONS SHALL BE APPROVED IN THE FIELD BY CP PUBLIC
WORKS PRIOR TO ANY DRILLING OR EXCAVATION. LOCATION OF EACH SIGNAL POLE FOUNDATION
SHALL BE POTHOLED, PRIOR TO DRILLING TO VERIFY WHETHER ANY UTILITY CONFLICTS
EXIST.

ALL NON-FUNCTIONING TRAFFIC OR PEDESTRIAN SIGNAL HEADS AND PEDESTRIAN PUSH
BUTTONS SHALL BE BAGGED WHILE UNDER CONSTRUCTION. BAGS SHALL BE ORANGE PLASTIC.

MAST ARMS SHALL BE OF SUFFICIENT LENGTH TO ALLOW A SIGNAL HEAD TO BE MOUNTED IN
THE CENTER OF THE INSIDE LEFT TURN LANE. TO ENSURE PROPER MAST ARM LENGTHS, THE
CONTRACTOR SHALL FIELD VERIFY THE EXACT LOCATION OF THE POLE FOUNDATIONS WITH
PROJECT AND CP PUBLIC WORKS (PRIOR TO ORDERING THE SIGNAL POLES AND MAST ARMS).

THE CONTRACTOR IS RESPONSIBLE FOR STORAGE AND ULTIMATE DELIVERY OF NEW TRAFFIC
POLES AND MAST ARMS TO THE PROJECT SITE UNLESS OTHERWISE APPROVED BY CP PUBLIC
WORKS.

ALL ELECTRICAL SYSTEMS SHALL BE PROPERLY GROUNDED IN ACCORDANCE WITH LATEST
CASTLE PINES DESIGN AND CONSTRUCTION STANDARDS, CHAPTER 9 AND THE CP SIGNAL

DETAILS. A GROUND ROD SHALL BE INSTALLED FOR EACH POLE AND CONTROLLER CABINET
FOUNDATIONS.

ALL SIGNAL CABLE IS CONTINUOUS FROM CONNECTIONS MADE IN THE HAND HOLE
COMPARTMENT OF THE SIGNAL POLE BASE TO THE TERMINAL COMPARTMENT IN THE
CONTROLLER CABINET. SPLICING SHALL NOT BE PERMITTED UNLESS SPECIFICALLY APPROVED
BY THE CP PUBLIC WORKS.

ALL HAND HOLE SPLICES SHALL BE BUCHANAN TYPE USING THE PRES-SURE-TOOL PART #C-24
CRIMPING TOOL SHALL BE STORED IN THE "UP" ORIENTATION.

WHENEVER MULTIPLE CABLES FEED EQUIPMENT ON A SINGLE POLE, EACH CABLE SHALL
CONTAIN A NEUTRAL WIRE.

THE CONTRACTOR SHALL PROVIDE THE LUMINAIRE WIRING AND FINAL HOOK UP. LUMINAIRE
FIXTURE SHALL BE APPROVED LED TYPE.EXISTING STREET LIGHTS SHALL NOT BE REMOVED
UNTIL LUMINARIES ARE OPERATIONAL.

SIGNAL HEADS SHALL BE WIRED SEPARATELY FROM THE SIGNAL HEAD TO THE ABOVE GROUND
HAND HOLE AT THE BASE OF THE SIGNAL POLE (NO OVERHEAD SPLICES). A SEPARATE 25
CONDUCTOR CABLE SHALL RUN FROM THE CONTROLLER CABINET TO THE TRAFFIC POLE HAND
HOLE WITH NO SPLICES. WIRING SHALL BE LANDED AND LABELED IN ACCORDANCE WITH THE
LATEST CP DESIGN AND CONSTRUCTION STANDARDS, CHAPTER 9 AND THE CP SIGNAL DETAILS.
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EACH VEHICLES SIGNAL HEAD ON MAST ARMS SHALL HAVE A LOUVERED ALUMINUM BACKPLATE,
BLACK IN COLOR, WITH 2 INCH FLUORESCENT YELLOW, DIAMOND GRADE RETROREFLECTIVE
BORDER.

SIGNAL HEAD HOUSINGS SHALL BE POLYCARBONATE AND BLACK IN COLOR. MAST ARM MOUNTED
SIGNAL HEADS AND SIGNS SHALL PELCO ASTRO-BRAC OR SKY-BRAC TYPE MOUNTING
BRACKETS.

ALL VEHICLES AND PEDESTRIAN INDICATIONS SHALL BE APPROVED SOLID STATE LED TYPE. ALL
VEHICLE INDICATIONS SHALL BE 12-INCH. ALL PEDESTRIAN INDICATIONS SHALL BE 16-INCH
WITH A COUNTDOWN TIMER.

EACH APPROACH SHALL INCLUDE OPTICOM DETECTION IN ACCORDANCE WITH LATEST CP
ROADWAY DESIGN AND CONSTRUCTION STANDARDS (CHAPTER 9). O CHECK IF NOTE 24 IS
APPLICABLE TO THIS PROJECT.

THE CONTROLLER CABINET SHALL BE 332D CABINET PAINTED CDOT SILVER AN ANTI-GRAFFITI
COATING AND A PAINTED WHITE INTERIOR IN ACCORDANCE WITH THE LATEST CP ROADWAY
DESIGN AND CONSTRUCTION STANDARDS (CHAPTER 9) AND DETAILS. THE CONTROLLER CABINET
SHALL BE INSTALLED SUCH THAT, WITH THE FRONT DOOR OPEN, A TECHNICIAN CAN VIEW BOTH
THE CONTROLLER AND THE SIGNAL OPERATIONS. CABINET BASE SHALL BE APPROVED POLYMER
CONCRETE.

THE TRAFFIC SIGNAL CONTROLLER SHALL BE A TRAFFICWARE/NAZTEC 2070 LITE TYPE PER
CALTRAN STANDARDS WITH FIREWARE COMPATIBLE WITH SIGNAL SYSTEM SOFTWARE. CONFLICT
MONITOR PROVIDED SHALL BE THE RENO MODEL 2018E

AN UNINTERRUPTABLE POWER SOURCE (UPS) SHALL BE INSTALLED IN THE CONTROLLER
CABINET. THE UPS SHALL BE IN ACCORDANCE WITH THE LATEST CP ROADWAY DESIGN AND
CONSTRUCTION STANDARDS (CHAPTER 9).

COMMUNICATION AND ALL INTERCONNECT EQUIPMENT INSTALLED INSIDE AND OUTSIDE THE
CONTROLLER CABINET SHALL BE IN ACCORDANCE WITH THE LATEST CP ROADWAY DESIGN AND
CONSTRUCTION STANDARDS (CHAPTER 9).

THE TRAFFIC SIGNAL CABINET, CONTROLLER AND ANCILLARY CABINET EQUIPMENT NEEDED TO
PROVIDE PLANNED SIGNAL OPERATIONS SHALL BE DELIVERED TO THE CITY OF CASTLE PINES
PUBLIC WORKS FOR INSPECTION, PROGRAMMING AND TESTING. MAXIMUM OF 15 BUSINESS DAYS
SHALL BE ALLOWED PRIOR TO SUBSEQUENT PICKUP BY CONTRACTOR. ANY CABINET,
CONTROLLER OR OTHER EQUIPMENT ERRORS WILL RESULT INA RETURN OF THE CABINET
ASSEMBLY TO CONTRACTOR AND A RESTART OF 15 BUSINESS DAYS FOR REINSPECTION,
PROGRAMMING AND TESTING UPON SUBSEQUENT DELIVERY.

ALL PULL BOXES AND CONDUIT SHALL BE IN ACCORDANCE WITH THE LATEST CP ROADWAY
DESIGN AND CONSTRUCTION STANDARDS (CHAPTER 9). ALL MULTIPLE CONDUIT RUNS SHALL BE
INSTALLED IN A COMMON BORE OR TRENCH.

ALL CONDUIT SHALL HAVE PULL TAPE IN ACCORDANCE WITH THE LATEST CP ROADWAY DESIGN
AND CONSTRUCTION STANDARDS (CHAPTER 9) LEFT INSIDE CONDUIT WHEN CONSTRUCTION IS
COMPLETED.

ALL INTERCONNECT CONDUIT TO INCLUDE A #14 AWG SOLID COPPER WIRE, IN ACCORDANCE
WITH THE LATEST CP ROADWAY DESIGN AND CONSTRUCTION STANDARDS (CHAPTER 9),
THROUGH ENTIRE RUN TO FACILITATE FUTURE LOCATING.

CONTRACTOR SHALL INSTALL CITY PROVIDED DELINEATORS ON ALL PULL BOXES. COST OF
INSTALLATION SHALL BE INCLUDED IN THE COST OF THE PULL BOX.

WHEN FIBER INTERCONNECT IS BEING INSTALLED, A MINIMUM OF 100 FEET SHALL BE COILED
IN EACH COMMUNICATION VAULT, A MINIMUM OF 50 FEET IN EACH PULL BOX AND A MINIMUM
OF 10 FEET IN THE CONTROLLER CABINET.

O CHECK IF NOTE 34 IS APPLICABLE TO THIS PROJECT.

VEHICLE DETECTION AND ASSOCIATED HARDWARE SHALL BE IN ACCORDANCE WITH THE LATEST
CP ROADWAY DESIGN AND CONSTRUCTION STANDARDS (CHAPTER 9). STOP BAR DETECTION
SHALL BE PROVIDED FOR ALL APPROACHES AND ADVANCE DETECTION AS SPECIFIED IN DESIGN
PLANS.

CONTRACTOR SHALL COORDINATE WITH VEHICLE DETECTION MANUFACTURER REPRESENTATIVE
TO DETERMINE FINAL PLACEMENT AND OPERATION OF DETECTION. VEHICLE DETECTION
REPRESENTATIVE SHALL BE PRESENT FOR DETECTION SET UP AND INITIAL OPERATION.

THE CONTRACTOR SHALL INSTALL ACCESSIBLE PEDESTRIAN PUSH BUTTONS, PEDESTRIAN
SIGNAGE AND ASSOCIATED RACK MOUNTED EQUIPMENT AND WIRING IN ACCORDANCE WITH THE
LATEST CP ROADWAY DESIGN AND CONSTRUCTION STANDARDS (CHAPTER 9).

O CHECK IF NOTE 37 IS APPLICABLE TO THIS PROJECT.

THE CONTRACTOR SHALL VERIFY AND COORDINATE ALL STRIPING WITH THE CITY OF CASTLE
PINES ENGINEER PRIOR TO REMOVAL AND INSTALLATION. CONTACT THE CITY OF CASTLE PINES
ENGINEER TO COORDINATE.

APPROPRIATE REGULATORY SIGNS, WARNING SIGNS AND PAVEMENT MARKINGS (ARROWS,
SYMBOLS, ETC.), APPROVED BY THE CITY OF CASTLE PINES. SHALL BE IN PLACE PRIOR TO
SIGNAL OPERATION.

STRIPING AND MARKING LEGENDS MAY BE SUBJECT TO MATERIALS CHANGES DUE TO SEASON
AND OR WEATHER. TEMPORARY STRIPING MAY BE REQUIRED. FINAL SPECIFIED MATERIALS SHALL
BE INSTALLED WHEN WEATHER/SEASON ALLOWS AS APPROVED BY CP PUBLIC WORKS.

FOR ALL DESIGN OR CONSTRUCTION INQUIRIES CONTRACT THE CITY PUBLIC WORKS
DEPARTMENT.

CASTLE PINES STANDARD NOTES:

1

THE CASTLE PINES DEVELOPMENT REVIEW ENGINEER SIGNATURE AFFIXED TO THIS DOCUMENT
INDICATES THE CITY PUBLIC WORKS DEPARTMENT HAS REVIEWED THE DOCUMENT AND FOUND
IT IN GENERAL CONFORMANCE WITH THE CITY OF CASTLE PINES ROADWAY DESIGN AND
CONSTRUCTION STANDARD APPLICABLE MUNICIPAL CODE, AND ANY ASSOCIATED AGREEMENT
(SUCH AS A DEVELOPMENT AGREEMENT) OR ACCEPTED VARIANCES TO THOSE REGULATIONS.
THROUGH ACCEPTANCE OF THIS DOCUMENT, THE CITY ASSUMES NO RESPONSIBILITY, OTHER
THAN STATED ABOVE, FOR THE COMPLETENESS AND/OR ACCURACY OF THESE DOCUMENTS. THE
OWNER AND ENGINEER ADEQUACY OF THE FACILITIES DEPICTED IN THIS DOCUMENT LIES
SOLELY WITH THE PROFESSIONAL ENGINEER REGISTERED IN THE STATE OF COLORADO WHOSE
STAMP AND SIGNATURE IS AFFIXED TO THIS DOCUMENT.

ALL CONSTRUCTION SHALL CONFORM TO CITY STANDARDS. ANY CONSTRUCTION NOT
SPECIFICALLY ADDRESSED BY THESE PLANS AND SPECIFICATIONS WILL BE BUILT IN
COMPLIANCE WITH THE LATEST EDITION OF THE MOST STRINGENT OF THE FOLLOWING:

-THE CITY OF CASTLE PINES ROADWAY DESIGN AND CONSTRUCTION STANDARDS

-THE COLORADO DEPARTMENT OF HIGHWAYS STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE
CONSTRUCTION

-THE COLORADO DEPARTMENT OF TRANSPORTATION M STANDARDS

ALL MATERIALS AND WORKMANSHIP SHALL BE SUBJECT TO INSPECTION BY THE CITY PUBLIC
WORKS DEPARTMENT AS APPLICABLE. THE CITY RESERVES THE RIGHT TO ACCEPT OR REJECT
ANY SUCH MATERIALS AND WORKMANSHIP THAT DOES NOT CONFORM TO ITS STANDARDS AND
SPECIFICATIONS.

THE CONTRACTOR SHALL NOTIFY THE CITY PUBLIC WORKS DEPARTMENT A MINIMUM OF 24
HOURS AND A MAXIMUM OF 72 HOURS PRIOR TO STARTING CONSTRUCTION OF ELEMENTS THAT
REQUIRE REVIEW AND INSPECTION. NOTIFICATION SHALL CONSIST OF THE CONTRACTOR'S
CONTACTING THE CITY PUBLIC WORKS DEPARTMENT AND RECEIPT OF ACKNOWLEDGEMENT BY
THE CITY. THE CONTRACTOR SHALL NOTIFY THE CITY WHEN WORKING OUTSIDE OF THE PUBLIC
RIGHT-OF-WAY ON ANY FACILITY THAT WILL BE CONVEYED TO THE CITY, MHFD, OR OTHER
SPECIAL DISTRICTS FOR MAINTENANCE. FAILURE TO NOTIFY THE CITY TO ALLOW INSPECTION
OF THE CONSTRUCTION MAY RESULT IN NON-ACCEPTANCE OF THE FACILITY OR
INFRASTRUCTURE BY THE CITY, MHFD, OR BOTH.

CONSTRUCTION SHALL NOT BEGIN UNTIL ALL APPLICABLE PERMITS HAVE BEEN ISSUED. IF A
CITY ENGINEERING INSPECTOR IS NOT AVAILABLE AFTER PROPER NOTICE OF CONSTRUCTION
ACTIVITY HAS BEEN PROVIDED, THE PERMITTEE MAY COMMENCE WORK IN THE INSPECTOR'S
ABSENCE. HOWEVER, THE CITY RESERVES THE RIGHT NOT TO ACCEPT THE IMPROVEMENT IF
SUBSEQUENT TESTING REVEALS AN IMPROPER INSTALLATION.

THE LOCATION OF EXISTING UTILITIES SHALL BE VERIFIED BY THE CONTRACTOR PRIOR TO
ACTUAL CONSTRUCTION. FOR INFORMATION CONTRACT COLORADO 811 AT 811 OR 1-800-922-1987

THE CONTRACTOR SHALL HAVE ONE (1) COPY OF THE PLANS SIGNED BY THE CITY, ONE (1)
COPY OF THE ROADWAY DESIGN AND CONSTRUCTION STANDARDS, AS AMENDED AND ALL
APPLICABLE PERMITS AT THE JOB SITE AT ALL TIMES.

A TRAFFIC CONTROL PLAN, IN ACCORDANCE WITH THE MANUAL ON UNIFORM TRAFFIC CONTROL
DEVICES, SHALL BE SUBMITTED TO THE CITY FOR ACCEPTANCE WITH THE RIGHT-OF-WAY
PERMIT APPLICATION. A RIGHT-OF-WAY PERMIT WILL NOT BE ISSUED WITHOUT AN ACCEPTED
TRAFFIC CONTROL PLAN FOR TRAFFIC CONTROL DURING CONSTRUCTION

THE CONSTRUCTION PLAN SHALL BE CONSIDERED VALID FOR THREE (3) YEARS FROM THE DATE
OF CITY ACCEPTANCE. AFTER WHICH TIME THESE PLANS SHALL BE VOID AND WILL BE
SUBJECT TO RE-REVIEW AND RE-ACCEPTANCE BY THE CITY.

. THE CITY OF CASTLE PINES STANDARD DETAILS SHALL NOT BE MODIFIED. ANY NON-STANDARD

DETAILS WILL BE CLEARLY IDENTIFIED AS SUCH.

STANDARD CITY OF CASTLE PINES HANDICAP RAMPS ARE TO BE CONSTRUCTED AT ALL CURB
RETURNS AND AT MID-BLOCK LOCATIONS OPPOSITE OF ONE OF THE CURB RETURNS OF ALL "T"
INTERSECTIONS AS IDENTIFIED ON THESE PLANS.

. THE PROFESSIONAL ENGINEER, REGISTERED IN THE STATE OF COLORADO, SIGNING THESE PLANS

IS RESPONSIBLE FOR ENSURING THAT THE DETAILS INCLUDED ARE COMPATIBLE WITH THE
STANDARD THE CITY OF CASTLE PINES DETAILS CONTAINED IN THE LATEST VERSIONS OF THE
CRITERIA MANUALS THIS INCLUDES, BUT IS NOT LIMITED TO :

-THE CITY OF CASTLE PINES ROADWAY DESIGN AND CONSTRUCTION STANDARDS

-THE CITY OF CASTLE PINES STORM DRAINAGE DESIGN AND TECHNICAL CRITERIA

-THE CITY OF CASTLE PINES GRADING, EROSION AND SEDIMENT CONTROL CRITERIA

-CDOT M & S STANDARDS

-MUTCD

-URBAN STORM DRAINAGE CRITERIA MANUAL VOLUMES 1,2 & 3

. A TEMPORARY CONSTRUCTION ACCESS PERMIT FROM THE CITY OF CASTLE PINES MAY BE

REQUIRED FOR ANY PROJECT.

APPROVED BY THE CITY OF CASTLE PINES
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, W REMOVABLE 0.5 SQ.FT. 0.5 SQ.FT.
L 0.5 SQ.FT.
; | END CAP EPA 15.5 LBS. EPA 15.5 LBS. EPA 15.5 LBS.
IIRII
40' NORMINAL ) _
LUMINAIRE , ,
MOUNTING HEIGHT g 40'M.H. 40'MH.
(M.H.) DETAIL 1 9 LBS. 9 LBS.
SEE LUMINAIRE 2.0 FT? ® 2.2 FT?
ARM DATA o) i
DETAIL 4 . g 12! —~ ‘2'3
DETAIL 2 ] 3 —
REMOVABLE END CAP DETALL 3 s90r
35 o
[ e 32' E']
; @® '
1 ] ]
SEE POLE AND SIGNAL ARM DATA 20' THRU 30' l 35' THRU 45' 50'THRU 70
SPANS SPANS SPANS
DETAILS SHEET SL4 200" 0.5 SQ. FT.
DETALL 8 CP -101 — 30 - 20 EPA 15.5 LBS.
STRUCTURE FINISH DETAIL 9\\ L I— LUMINAIRE ARM LENGTH
BASE COST: HOT DIPPED GALVANIZING INSIDE AND \ f MAST ARM LENGTH
OUTSIDE TO ASTM Al23 3-on
PRIME COAT: HIGH BUILD EPOXY POWDER DETAIL 6\ . l POLE TYPE (01 DESIGNATES AASHTO YEAR) 40'MH.
TOP COAT: TGIC OR SUPER DURABLE POLYESTER __h CASTLE PINES POLE SERIES 9 LBS.
POWER T f 2.2 FT?
COLOR: SEMI-GLOSS BLACK [ _ILUMINAIRE ARM
VALMONT SPEC: F-540K DETAIL 7—/ \_DETAIL 5 SIGNAL MAST ARM
MATERIAL DATA PN 31—
180° D
COMPONENT AsTM (WD COMPONENT ASTM LD S ALL ANGLES MEASURED
DESIGNATION| (ks1y DESIGNATION | (kst) 450 CLOCKWISE FROM
A595 GR.A LUMINAIRE ATTACHMENT A36 36 IANCHOR BOLT |I.D. TAG HANDHOLE AS VIEWED
ALL TAPERED SHAFTS OR 55 | [LUMINAIRE CONN.BOLTS SAE GR5 | —— ||k " [HANDHOLES FROM SMALL END OF POLE
A572 GALVANIZING-HARDWARE AI53 —
POLE BASE A572 GR.50 | 50 | [ANCHOR BOLTS F1554 GR55] 55 RADIAL INDEX
SIGNAL ARM ATTACHMENT | A572 GR.50 | 50 75' THRU 80
SIGNAL_ARM_CONN. BOLTS A325 —— PROJECTED AREA| WEIGHT
DEVICE DESCRIPTION GO (LBS) SPANS
12"-5 SEC. SIGNAL WITH BACKPLATE (STACKED) 13.72 96.00
POLE AND SIGNAL ARM DATA 12"-4 SEC. SIGNAL WITH BACKPLATE (VERTICAL) 10.22 57.00
POLE TUBF POLE BASE ANCHOR BOLT SIGNAL ARM TUBE 12"-3 SEC. SIGNAL WITH BACKPLATE (VERTICAL) 8.14 45.00
POLE GAUGE BOLT HOLE / THREAD | FIXED | FREE [GAUGE © 12"-5 SEC. SIGNAL WITH BACKPLATE (VERTICAL) 13.33 96.00
DEASNIE(); " BASE [TOP DIA| LENGTH T?-IT( Sq%ﬁRE CIB\S!'E T"Wﬁ' S'l"zq'T DY LE'NJQ'T § |-||qu!< LE"'\‘L?"TH B?E SR\D TI-EIJI%K SPAN @ |DUAL-2 SEC._PEDESTRIAN * 800 80.00
SPANS |DIA (M) (N | (FD | GN) | (N | (N | (N (IN) M |y | oaw | v | N | aN | ) s AR e 7.50 25.00
17.00 | 11.54 | 39.00 | 0.250 | 23.00 | 23.00 | 2.00 2.00 175 | 84.00 | 6.00 | 8.00 | 8.00 | 5.20 7 | 20.00 ®) 24,,Xx30,, REGULATORY SIEN 251'&? 220(%000
P01 17.00 | 11.54 | 39.00 | 0.250 | 23.00 | 23.00 | 2.00 2.00 1.75 | 84.00 | 6.00 | 8.00 | 10.00 | 6.50 7 | 25.00 ®  |36"x36" REGULATORY SIGN 9.00 30.00
20'-40! | 17.00 | 11.54 | 39.00 | 0.250 | 23.00 | 23.00 | 2.00 2.00 1.75 | 84.00 | 6.00 | 800 | 11.00 | 6.80 7 | 30.00 ®© _ [18"x30" REGULATORY SIGN 3.75 15.00
17.00 | 11.54 | 39.00 | 0.250 | 23.00 | 23.00 | 2.00 2.00 1.75 | 84.00 | 6.00 | 8.00 | 12.50 | 7.60 5 | 35.00 NOTES:
17.00 | 11.54 | 39.00 | 0.250 | 23.00 | 23.00 | 2.00 2.00 1.75 | 84.00 | 6.00 | 800 | 13.00 | 7.40 | 3 | 40.00 30RISE & NOM STR';\IGHT SECTION BOTTOM OF ALL SIGNAL HEADS SHALL HJAVE A MINIMUM VERTICAL
18.50 | 13.04 | 39.00 | 0.250 | 25.00 | 24.00 | 2.00 2.25 2.00 | 84.00 | 6.00 | 10.00 | 12.50 | 6.56 |DET.2| 45.00 ' CLEARANCE FROM PAVEMENT OF 17 FEET AND A MAXIMUM VERTICAL
) ) . ) ) ) . ) ) ) ) ) . ) . ) REFORMED TO 2.375" 0.D.
CLEARANCE FROM PAVEMENT OF 19 FEET AND SHALL BE ON THE
18.50 | 13.04 | 39.00 | 0.250 | 25.00 | 24.00 | 2.00 2.25 2.00 | 84.00 | 6.00 | 10.00 | 13.00 | 6.36 [DET.2| 50.00 N i SAME HORIZONTAL PLANE.
cP-201 | 18.50 | 13.04 | 39.00 | 0.250 | 25.00 | 24.00 | 2.00 2.25 2.00 | 84.00 | 6.00 | 10.00 | 14.00 | 6.66 [DET.2| 55.00 uRn 8 THIS SIGNAL INDICATION OPTIONAL BASED ON INTERSPECTION
45'-70' 11850 | 13.04 | 39.00 | 0.250 | 25.00 | 24.00 | 2.00 2.25 2.00 | 84.00 | 6.00 | 10.00 | 14.50 | 7.40 |DET.2| 60.00 { GEOMETRICS. IF NOT REQUIRED, MOUNT STREET NAME SIGN AS
SPECIFIED ON SHEET 17, ADJUST REGULATORY SIGNS DOWN
18.50 | 13.04 | 39.00 | 0.250 | 25.00 | 24.00 | 2.00 2.25 2.00 | 84.00 | 6.00 | 10.00 | 15.00 | 6.26 [DET.2| 65.00 RSP T FIXED END | FREE END o [RISE reTGHT SPECIFIED ON )
18.50 | 13.04 | 39.00 | 0.250 | 25.00 | 24.00 | 2.00 2.25 2.00 | 84.00 | 6.00 | 10.00 | 15.50 | 6.06 [DET.2| 70.00 up DIA. DIA. : ngn
cp-301 | 20.00 | 14.54 | 39.00 | 0.313 | 27.00 | 26.00 | 2.00 2.50 2.25 | 89.00 | 7.00 | 12.00 | 16.50 | 6.36 [DET.2| 75.00 20.00" 5.22" 2.38" 1 16" SEE LATEST EDITION OF CHAPTER 9, CASTLE PINES ROADWAY
75'-80" | 20.00 | 14.54 | 39.00 | 0.313 | 27.00 | 26.00 | 2.00 2.50 2.25 | 89.00 | 7.00 | 12.00 | 17.50 | 6.66 |[DET.2| 80.00 LUMINAIRE ARM DATA DESIGN AND CONSTRUCTION STANDARDS
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APPROVED BY THE CITY OF CASTLE PINES

14

2" DIA. ACCESS HOLE . POLE TUBE WALL THESE TRAFFIC SIGNAL SUPPORT STRUCTURES ARE DESIGNED IN
K ~—0.31 ACCORDANCE WITH LOADING AND ALLOWABLE STRESS
ou 7 REQUIREMENTS OF 2001 AASHTO "STANDARDS SPECIFICATION FOR
8- (2)-0.25" HEX HEAD ngn STRUCTURAL SUPPORTS FOR HIGHWAY SIGNS. LUMINAIRES AND
N L - { STAINLESS STEEL TRAFFIC SIGNALS". FOURTH EDITION. WIND LOADS ARE BASED ON
. 25 0.43" SCREWS A BASIC WIND SPEED OF 100 MPH WIT A RECURRENCE INTERVAL
3 0.88 OF 50 YEARS, AND A FATIGUE CATEGORY OF 2.FATIGUE LOADS
) | — ARE BASED ON THE REQUIREMENTS OF SECTION 11.7 AND THE
] ls" : COVER MTG.CLIP gﬁﬁgEDhER%D%/ER 1 o FOLLOWING DESIGN LOADS:
. _ R VORTEX SHEDDING: NOT APPLICABLE FOR STRUCTURES WITH A
q i SECTION A-A DETAIL 7 | ANCHOR BOLT TAPER OF AT LEAST 0.14 IN/FT.PER AASHTO.
™ =N 0.250" 5 53" NATURAL WIND GUSTS: THE YEARLY MEAN WIND SPEED FOR
0.75" THICK - L50" X 3.25 ALUMINUM NATURAL WIND GUSTS WILL BE ASSUMED TO BE 1.2 MPH.
. ' —p— GUSSETS A~ IDENTIFICATION TAG ~ )
: SR 1o P et | O ABIED L SRS e oo T
_0. 75" " f [ 0] (ORDER NO.) o WITH (2) 0.19" RIVETS (THE SPECIFIED AVERAGE TRUCK SPEED IS 65 MPH)
(3)-0.75" X 1.75 7.3 A (DESIGN) AT 36" UP FROM BASE
HEX CAP SCREWS : (MAST ARM LENGTH) STAMPED AS SHOWN
:D\/
DETAIL 1 | LUMINAIRE ARM ATTACHMENT DETAIL 4 I UPPER HANDHOLE DETAIL 8 I I1.D. TAG AASHTO 2001 SPECIFICATIONS
BASE SECTION WITH FIELD DRILLED
END SECTION WITH g
HOLE FOR 063" BOLT ™\ HOLE FOR 0.63 BDLT7 POLE TUBE WALL
FIELD ASSEMBLED TO ACHIEVE A 8 (2).0.25" HEX HEAD
1] T
SNUG. TIGHT JOINT_(MIN OVERLAP [-0.63" THRU BOLT N eSS STEEL
NOT LESS THAN 1.5 TIMES THE dow
1.0. OF THE END SECTION) 0.50
SPAN BASE SECTION END SECTION T COVER MTG.CLIP HANDHOLE COVER
LENGTH | GAUGE | BASE DIA.| LENGTH |GAUGE M SECTION A-A
45 | 15.72 0.313" 11.00" 3720 | 7 SELIIUN ATA
50 | 19.29' 0.313" 11.00" 33.15" 7 .
55 | 19.42' 0.313" 12.00" | 3815" | 7 yn 0.50" NUT HOLDER 7.00"
: , . . » WITH FASTENERS
60 15.97 0.375 13.00 46.72 7 FOR GRoUDING \ A~
65 | 19.54' 0.375" 13.00" 48.15" 7 nge it N
75 | 230 0.375" 13.00" | 49.58" | 7
75 | 30.26" | 0.375" 13.00" | 47.44" | 7 12.89" A
80' | 37.40' | 0.375" 13.00" | 45.30" | 7 g -
POLE BASE INSIDE DIAMETER
DETAIL 2 | SIGNAL ARM SLIP JOINT MINUS 1.00" MIN. —__
T-AO0K PROVIDED FOR
WIRE HANGING. DETAIL 9 I LOWER HANDHOLE
1.50" YP. DETAIL 5 I POLE BASE
~_—PLASTIC NUT COVER POLE AND SIGNAL ARM DATA
(4)-SIZE "H" HEX HEAD BOLTS A A POLE BASE ANCHOR BOLT SIGNAL ARM TUBE
WITH (1)-WASHER PER BOLT } | POLE BOLT HOLE / THREAD | FIXED | FREE |GAUGE
DESIGN | SQUARE | CIRCLE | THK. SLOT DIA. |LENGTH | HOOK |LENGTH| END END | OR
TYP ! AND IISII ||Y|| IIMII ||Z|| IIKII IIJII IIMII IIUII DIA- DIA- THICK SPAN
ugn D" ’ SPANS (IN) (N | (N) (IN) N [ N | aNy | N (IN) N) | N | )
{EUISCSKETS 23.00 | 23.00 | 2.00 2.00 175 | 84.00 | 6.00 | 800 | 800 | 520 | 7 | 20.00
> | 8 23.00 | 23.00 | 2.00 2.00 175 | 84.00 | 6.00 | 8.00 | 1000 | 650 | 7 | 25.00
SECTION B:B “-BASE PLATE SECTION A:A sl [ 23.00 | 23.00 | 2.00 2.00 175 | 84.00 | 6.00 | 800 | 11.00 | 680 | 7 | 30.00
ANCHOR BOLT PROJECTION ABOVE TOP OF BASE PLATE
R L T \CROJECTION AROVE Y0P DF DASE P 23.00 | 23.00 | 2.00 2.00 175 | 84.00 | 6.00 | 800 | 1250 | 760 | 5 | 35.00
g g 190\ DIA- ANCHOR BOLT - 1751 er\l‘\l'// 2,50 MAX 23.00 | 23.00 | 2.00 2.00 175 | 84.00 | 6.00 | 800 | 13.00 | 740 | 3 | 40.00
vy %;g:: [D)%ﬁ mgngs EBH - %%g:: mn; ggg:: mx 25.00 | 24.00 | 2.00 2.25 2.00 | 84.00 | 6.00 | 10.00 | 12.50 6.56 |DET.2| 45.00
Do ek o BOLT ~ 290, M 7 S5 Wk 25.00 | 24.00 | 2.00 2.25 2.00 | 84.00 | 6.00 | 10.00 | 13.00 | 6.36 |DET.2| 50.00
2.25" DIA. ANCHOR BOLT - 3.00" MIN. / 3.75" MAX. cp-201 | 25.00 | 24.00 | 2.00 2.25 2.00 | 84.00 | 6.00 | 10.00 | 14.00 | 6.66 |DET.2| 55.00
INSTALLATION INSTRUCTIONS 4570
PLACE COVER OVER ANCHOR BOLT. ENGAGE EXPOSED 25.00 | 24.00 | 2.00 2.25 2.00 | 84.00 | 6.00 | 10.00 | 14.50 | 6.46 |DET.2| 60.00
HAND HOLE NOT SHOWN FOR CLARITY THREADS OF ANCHOR BOLT AND ROTATE CLOCKWISE 25.00 | 24.00 | 2.00 2.25 2.00 | 84.00 | 6.00 | 10.00 | 15.00 | 6.26 |DET.2| 65.00
UNTIL BOTTOM OF COVER SITS FLUSH WITH TOP OF
SIGNAL ARM ATTACHMENT DATA BASE PLATE.ONCE RIBS INSIDE ARE ENGAGED WITH 25.00 | 24.00 | 2.00 2.25 2.00 | 84.00 | 6.00 | 10.00 | 1550 | 6.06 |DET.2| 70.00
POE [ o | wer | o0 | oo o R B RuTEORHING, ACTION OCCURS AND cp-301 | 27.00 | 26.00 | 200 | 2.50 | 2.25 | 89.00 | 7.00 | 1200 | 1650 | 6.36 |DET.2| 75.00
75'-80'
ool 1295 T 850 750" Tos00 iz x 395 |IDETAIL 6 | NUT COVER 27.00 | 26.00 | 2.00 2.50 2.25 | 89.00 | 7.00 | 12.00 | 17.50 | 6.66 |DET.2| 80.00
CP-201 | 24.25" | 20.50" | 2.000" | 0.625" | 1.50" X 4.25"
CP-301 | 26.75" | 23.00" | 2.000" | 0.625" | 1.50" X 4.25"
DETAIL 3 | SIGNAL ARM ATTACHMENT
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8" NOMINAL STRAIGHT SECTION

(T = SHAFT WALL THICKNESS)

APPROVED BY THE CITY OF CASTLE PINES

Lary %A/mww

U

Director of Public Works

Larry Nimmo

DATE Oct 14, 2025

CITY OF

CASTLE PINES

u { ~DETAIL 1 "
REFORMED TO 2.38" 0.. POLE TUBE WALL TH06
DETAIL 2
_\ |||+-\:|| —_— —i (2)—0.25” HEX HEAD
— f STAINLESS STEEL
t 40 NORMINAL 8" 3°RISE SCREWS
] LUMINAIRE 0.43"
8 DETALL 3 MOUNTING HANDHOLE COVER 1
HEIGHT COVER MTG.CLIP GAUGE H.RM.S.
SEE LUMINAIRE
ARM DATA DETALL_1 | ARM_END SECTION A-A
CAST POLE TOP CAP HELD IN 0.50" NUT HOLDER 5.63"
PLACE WITH 3 SET SCREWS WITH FASTENERS
SEE POLE ’ FOR GROUNDING T
DATA f r A
7.31" A
DETAILS THIS SHEET l
C\/
DETAIL 2 | POLE TOP DETAIL 4 | HANDHOLE
‘ /—DETAIL 4
2" DIA. ACCESS HOLE
0 . ‘0.31" WALL THK. NUT COVER
1'-6" r + 0.06"
i g
j\DETAIL 5 [ &= B
3 N~ | 0-88" 2
DETAIL 6 _+ NG 1‘*}' Q:: | ™ WAL
o 1 THK.
b T 8.75" ] S
4
MATERIAL DATA I} 4&] p— NN 02500
ASTM | MIN. ASTM  |\MIN. i THICK ny
COMPONENT pesIoNATION | YIELD COMPONENT DESTENATION WE}I(ESLI%) 0.75" gy CUSSETS
POLE SHAFT A595 GRA | 55 | |[GUSSET PLATES A36 36 " POLE BASE "s"
ARM_SHAFT A595 GR.A | 55 | |[LUMINAIRE CONN.BOLTS | SAE GR5 | —- (3)0.75" X 175" DIA+ 0.06"
POLE BASE A572 GR.50 | 50 | [ANCHOR BOLTS F1554 GR.55 | —- - -
SIMPLEX _PLATE A36 36| [GALVANIZING-HARDWARE AI53 55 HEX CAP SCREWS
IIZII
DETAIL 3 | LUMINAIRE ARM ATTACHMENT DETAIL 5 | POLE BASE
IIKII
POLE AND LUMINAIRE ARM DATA st
POLE TUBF POLE BASE ANCHOR BOLT LUMINAIRE ARM TUBE (4)-ANCHOR BOLTS WITH hd
GAUGE BOLT THREAD | FIXED | FREE |GAUGE (2) HEX NUTS AND (2) WASHERS Fl
BASE | TOP OR |SQUARE|CIRCLE | THK. | HOLE / SLOT | DIA. |LENGTH | HOOK |LENGTH| END | END | OR | SPAN | RISE PER BOLT WITH THREADED J
POLE| DIA. | DIA. |LENGTH |[THINK [~ tsn | “nyi [ npgp nzn wi [ agne | Cwge [ Toagn | DIA. | DIA. [THICK | hLv | uRw END GALVANIZED AT LEAST 12.00".
DESIGN  [TYPE| (IN) | ON) | D) | ON) | N | (N) | (N) (IN) N | N [ an | any | N | an | G | FT) | T
CcP-01 32 | 11.00 | 554 | 39.00 | 7 | 15.00 | 15.00 | 1.25 1.75 150 | 54.00 | 6.00 | 8.00 | 522 | 2.40 | 11 | 20.00 | 1.50
. | —
STRUCTURE FINISH DETAIL 6 | ANCHOR BOLT
BASE COST: HOT DIPPED GALVANIZING INSIDE AND QUTSIDE TO ASTM AI23
PRIME COAT:  HIGH BUILD EPOXY POWDER
TOP COAT: TGIC OR SUPER DURABLE POLYESTER POWER CP—0132 — 20
COLOR: SEMI-GLOSS BLACK

VALMONT SPEC:

F-540K

L

\\ LLUMINAIRE ARM LENGTH

POLE TYPE (01 DESIGNATES AASHTO YEAR)

CASTLE PINES POLE SERIES

CANCHOR BOLT

HOLE €HANDHOLES

ILUMINAIRE

ALL ANGLES MEASURED
CLOCKWISE FROM
HANDHOLE AS VIEWED
FROM SMALL END OF POLE

RADIAL INDEX
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EXISTING MAST ARM DRILLED PIER SCHEDULE

LIGHT AND POLE ANCHORING TO
DRILLED PIER BY OTHERS. COORDINATE

EXISTING SHAET SHAFT LENGTH REINFORCING DESIGN SERVICE LOADS
DC DWG POLE MAST ARM | DIAMETER
SERIES/TYPE|  LENGTH () L LBR VERTICAL HORIZONTAL TIES|  AXIAL SHEAR TORSION MOMENT
(FT) (FT) (FT) 'S (LBS) (LBS) (FT/LB) (FT/LB)
CBoos4e |CP L2 &3] 0-60 42 14'-0 6'-0 19 #8 |#5 @ 6 1/4" 0C| 4,681 4,708 119,317 115,994
CP4&5 65-70 42 14'-6 6'-0 9 #8 |#5 @ 5 1/2" oc| 5,109 4,564 144,316 126,674
EXISTING SHAFT LENGTH REINFORCING DESIGN SERVICE LOADS
SHAFT
DC DWG POLE MAST ARM | DIAMETER
SERIES/TYPE|  LENGTH (N L LBR VERTICAL HORIZONTAL TIES|  AXIAL SHEAR TORSION MOMENT
(FT) (FT) (FT) 'S! (LBS) (LBS) (FT/LB) (FT/LB)
CP 101 20 - 40 36 14'-6 6'-0 (16) #8 #5 @ 8" OC 4,836 5,328 59,407 125,353
DB00798 CP 201 45 - 70 42 16'-0 7-0 (19) #8 #5 @ 6" OC 6,555 5,585 128,708 162,241
CP 301 75 - 80 42 17'-0 7-6 23)#8 |#5 @ 4 3/4"0c| 7,981 5,960 169,316 212,572
THE GEOTECHNICAL REPORT PREPARED BY YEH AND ASSOCIATES,INC. 9. NO SPLICING OF VERTICAL REINFORCEMENT IS PERMITTED.
NUMBER 28-033, DATED MARCH 19 2008 PROVIDED CRITERIA FOR THE
FOUNDATION DESIGN FOR THE PROJECT. RE: DRILLED PIER TABLE FOR  10. CONCRETE MIX REQUIREMENTS:
SOIL INPUT DATA FOR L- PILE COMPUTER PROGRAM. - | = = =
o2 LZExREE R |5 e o o
A. DRILLED PIER TABLE: 5 Go|E Sl 5. 8C 5 B x| gl .2
[’ o EDIrTERo |5, 2 SN TJ8| T o552
MATERIAL c(PSF) | o yt | Ks | Eso |soiL TYpE| |& ] RS |F8=E25=5 0502 =2 | L o2 [£E
= = vo |y ERERE 27 C 3| g |22 |50
SOIL 0 28 1w | %0 | -- 1 & Z0 |BE2ES TG I3 ol | 2 |TE|CE
=) S) = ]
CLAY 750 0 100 | - [ oo 2 = o | G5 2 E &P |E S| 7| 8
N — ~ = @
BEDROCK 3000 0 120 | - |0.005 3
t|DRILLED PIERS| 3 | Nw | - [470 [ 1 | 7 | 6 [ 11 | (4 |[Hrwp

Y1 - TOTAL UNIT WEIGHT (PCF)

C - COHESION INTERCEPT (PSF)

@ - ANGLE OF INTERNAL FRICTION

Ks - INITIAL MODULES OF HORIZONTAL SUBGRADE REACTION
(PCI) - STATIC

SOIL TYPES:

A, SAND (REESE)
SOFT CLAY
STIFF CLAY W/O FREE WATER

GEOTECHNICAL ENGINEER SHALL BE PRESENT FULL TIME AT SITE

DURING PIER DRILLING FOR DRILLED PIER SHAFT OBSERVATION AND
INSPECTION.

TESTING AGENCY SHALL BE USED TO SAMPLE AND TEST CONCRETE

BEING PLACED ON SITE TO VERIFY CORRECT MIX, SLUMP AND DESIGN
STRENGTH.

CONCRETE.

DRILLING WITH NO CONSTRUCTION JOINTS.

THAN 3" OF WATER IS PRESENT AT BOTTOM OF PIER.

PIER HOLES SHALL BE PROPERLY CLEANED PRIOR TO PLACEMENT OF

CONCRETE SHALL BE PLACED IN HOLE FULL HEIGHT SAME DAY AFTER

TREMIE METHOD OF CONCRETE PLACEMENT SHALL BE USED IF MORE

DRILLED PIER LENGTH 'L'IS THE MINIMUM REQUIRED LENGTH AND

INCLUDES 2'-0 OF MATERIAL DISCOUNTED FOR DESIGN. IF SOIL
MATERIAL IS LOOSE FILL DEEPER THAN 2'-0, DRILLED PIER LENGTH

SHALL BE EXTENDED SAME AMOUNT OVER THE 2'-0, LENGTH IF BEDROCK

IS ENCOUNTERED MINIMUM LENGTH IN BEDROCK 'LDR'SHALL BE
PROVIDED.

DEFORMED.

REINFORCING STEEL SHALL CONFORM TO ASTM A615/A615M, GRADE 60

NOTES:

(1) FOR THE MAXIMUM COARSE AGGREGATE SIZE INDICATED, USE

FOLLOWING AGGREGATE SIZE NUMBERS PER ASTM C33:

3/4"

#67 AGGREGATE

" #57 AGGREGATE

THE

(2) TOTAL AIR CONTENT LIMITS INCLUDE BOTH ENTRAINED AND ENTRAPPED
AIR +/-11/2%.'N'IN COLUMN INDICATES ADDITION OF ENTRAINED AIR
IS NOT PERMITTED.

(3) ABBREVIATIONS FOR OTHER REQUIREMENTS AS FOLLOWS:

HRNP = HIGH RANGE WATER REDUCING ADMIXTURE SHALL NOT BE
USED TO OBTAIN HIGH SLUMP UNLESS DATA ARE SUBMITTED
DEMONSTRATION SLUMP IS NOT LOST UNTIL CONCRETE IS
OVER 90 MINUTES OLD.

(4) FOR DRILLED PIERS REQUIRED TO BE CASED PROVIDE CONCRETE MIX
WITH FLOWABILITY TO PREVENT ARCHING WHEN CASING IS PULLED.

ANCHOR BOLT SIZE, LENGTH OF
EMBEDMENT, PROJECTION AND LAYOUT
WITH POLE MANUFACTURER

!

USE SONOTUBE FOR

6" SIDEWALK OR
}  LEVELING CONCRETE

UPPER 3'-0 TO _
PREVENT MUSHROGOMING ([" 2" CLR
C z

SEE CHAPTER 9 OF THE
CASTLE PINES ROADWAY
DESIGN AND CONSTRUCTION
STANDARDS FOR CONDUIT
SPECIFICATIONS.

(2) #5 TIES AT TOP
OF DRILLED PIER

VERTICAL BARS EQUALLY
SPACED PER TABLE |

'L' - MINIMUM_LENGTH
OF DRILLED PIER
'LBR - LENGTH OF DRILLED
PIER INTO BEDROCK IF
BEDROCK IS ENCOUNTERED

APPROVED BY THE CITY OF CASTLE PINES

J U

Director of Public Works

Lary Q/Vmww

Larry Nimmo

pate Oct 14, 2025

A

CITY OF

CASTLE PINES

(20' THROUGH 80
CITY OF CASTLE PINES STANDARD SIGNAL DETAILS

MAST ARM POLE FOOTINGS

IN DRILLING
<:>\__//
T <>
. CLR
1 TIES
HORIZONTAL BARS -
W/ SPACING 'S'PER TABLE |
\\
. ngn
'S'/2
28" LAP
(MIN.)
HORIZONTAL TIES
LIGHT POLE FOUNDATION  (NO SCALE) 1

6/15/2022
Revised: Oct 14, 2025

Standard Drawing No.

Issued:

S5




S

AN 7*}===::\

CABLE RING-5/16"x2" LIGHT
DETAILS THIS SHEET

MINIMUM 3" GALVANIZED 2!

PULL BOX & CONDUIT- INSTALL IF NEEDED
FOR DETECTOR LEADS OR SERVICE
i INSTALLATION, OR IF DIRECTED BY ENGINEER

SEE DETAIL "B"

] ] SEE DETAIL "D“—\I__8' MIN-—-I

/ WEATHERHEAD
SPAN WIRE SHALL BE STRUNG

SO THAT A THREE PERCENT

=

SAG EXISTS AFTER SIGNAL

HEADS ARE INSTALLED. 10k

ALL SIGNAL HEADS AND
SIGNS SHALL BE TETHERED
WITH 1/4" CABLE

T 17' MIN.

3! MIN.
FROM FACE
{ OF CURB

SEE DETAIL "A"
HEIGHT
VARIES
19' MAX.

5'MIN. FROM EDGE

N INCREASE TO 13'IF

% LUMINAIRE INCLUDED
BOTTOM OF ALL SIGNAL
HEADS SHALL BE ON THE

CONCRETE
CLASS B

POLE 2'DIRT BACKBILL, COMPLETED AFTER

ELECTRICAL INSPECTION

UNDERGROUND STRAPPING,
ATTACHED TO POLE

%k STUB 3" DIAMETER CONDUIT FROM FULL
BOX, INTO POLE

\5/8“x12" COPPERWELD GROUND
ROD PUT IN PULL BOX, IF
PRESENT

SAME PLANE.

HANDHOLE
e
1

1-6"

OF PAVEMENT IF

SEE DETAIL "C"

NO CURBING
BREAK-AWAY TETHER BREAK-AWAY ADJUSTABLE BREAK-AWAY
ASSEMBLY, 1 1/2" PIPE ASSEMBLY ASSEMBLY
STEEL TETHER i ;
PLATE
STEEL "
SRatEEL SINGLE HOLE ](
TETHER PLATE 4 POLE CAP
SINGLE HOLE 3|| vaRIES
TETHER PLATE :
: | 5/8" THIMBLE EYE BOLT
DETAIL "A" 6" MIN. SHORT BAIL STRAND VICE
TETHERING OPTIONS
12"
CABLE RING {g"x2"
12" MAX _LIGHT GALVANIZED ZINC
WHERE BACKPLATES ARE REQUIRED, JAM NUT AND 9" DRIP LOGP
SPAN WIRE THE SIGNAL PANEL IS TO BE LOWERED 5/8" WASHER ™~
HANGER SO THAT THE BACKPLATE IS 1" (MIN.) TETHER CABLE

BELOW MESSENGER CABLE.

9" DRIP LOOP

DETAIL "D"
TYPICAL SPAN WIRE MOUNTING

2" NIPPLE AND
WEATHERHEAD (3" ON
POLE NEAREST
CONTROLLER CABINET)

DETAIL '"B"
TYPICAL CABLE AND TETHER INSTALLATION

[EMPORARY SPAN WIRE POLE DETAIL

CRUSHED ROCK
(3" MIN. DEPTH)

30"

DETAIL "C"
TYPICAL TRAFFIC SIGNAL
SPAN WIRE POLE FOOTING

(CAST IN PLACE)

GENERAL NOTES

L.

(FOR SPECIAL USE, WITH PRIOR APPROVAL OF THE CITY ONLY)

SPAN WIRE POLE SHALL BE FINISHED PER THE CITY OF CASTLE PINES'
PAINT SPECIFICATION OR APPROVED EQUAL.

DESIGN CRITERIA SHALL MEET LATEST AASHTO EDITION OF "STANDARD
SPECIFICATIONS FOR STRUCTURAL SUPPORTS FOR HIGHWAY SIGNS,
LUMINAIRES AND TRAFFIC SIGNALS," FOR A WIND VELOCITY OF 90
MPH.

SPAN WIRE POLES SHALL BE FABRICATED OF STEEL WITH A MINIMUM
YIELD STRENGTH OF 35 KSI. AND A MINIMUM WEIGHT PER LINEAR
FOOT AS FOLLOWS: 40.4 POUNDS FOR 10 INCH DIAMETER POLES AND
49.5 POUNDS FOR 12 INCH DIAMETER POLES. POLES SHALL BE
INSTALLED SO THAT THEY WILL BE PLUMB WHEN DEFLECTED BY THE
INSTALLED LOAD. SPAN WIRE CABLE SHALL BE A MINIMUM OF 3/8 INCH
DIAMETER, RATED AT A MINIMUM OF 13,000 POUNDS.

SPAN WIRE SIGNAL HEADS SHALL HAVE ONE POWER FEED WIRE IN AND
OUT PER HEAD. CONNECTIONS SHALL BE MADE ONLY ON THE SIGNAL
HEAD TERMINALS, WITH NO EXTERNAL SPLICES.

ALL SIGNAL INDICATIONS SHALL BE WIRED INDEPENDENTLY AND
TERMINATED IN THE HANDHOLE WITH NO EXTERNAL SPLICES.

APPROVED BY THE CITY OF CASTLE PINES

J

Director of Public Works

Larry Nimmo

pate Qct 14 2025

CITY OF

CASTLE PINES

TEMPORARY SPAN WIRE POLE

CITY OF CASTLE PINES STANDARD SIGNAL DETAILS

6/15/2022
Revised:Qct 14 _2025
Standard Drawing No.

Issued:

S1.6




ALUMINUM POLE (BLACK)\

DETAIL 1—
— J

FOR THIS INFORMATION SEE TABLE

MEMBER SIZES
MATERIAL DATA

1 SEE PED
) POLE DATA
17'-0"
PELCO COLLAR
PB-5325(BLACK)
DETALL 2 ] —
DETAIL 3 ' l

DETAILS THIS SHEET

.

0.04" THK. ALUMINUM

0.50" [ WEDGE CAP

"C" HOOK FOR WIRING AND A
HANDLING-0.38" DIA. COMMERCIAL 4.75"
GRADE HOT ROLLED BAR |
1.00" MIN.
DETAIL 1 | POLE TOP

CP POLE SERIES

INTERNAL PIPE THREADS

HEX HEAD SCREW

DOOR OPENING— 15"

12"-14.5" BOLT CIRCLE

13 3/4"
SQUARE

PELCO BASE (BLACK)

B

APPROVED BY THE CITY OF CASTLE PINES

/4

Director of Public Works
oareOct 14, 2025

Larry Nimmo

CITY OF

CASTLE PINES

STRUCTURE FINISH
BLACK (PELOC SPECI

FICATION 3099)

DETAIL 2 | PELCO BASE
TABLE 1: POLE SCHEDULE W)
DESIGNATION POLE DATA ANCHOR BOLT DATA ? nge
BASE | TOP DIA. | LENGTH | Hook |THREAD (4) ANCHOR BILTS WITH
POLE [POLE [ T | pra | LENGTH | THICK BASE v g i [LENGTH (1) HEX NUT AND (1) WASHER f .
SERIES| TYPE (IN5 (INj (FT) (IN) TYPE (IN) (IN) (IN) nge PER BOLT WITH THREADED J
(IN) END GALVANIZED AT LEAST 12".
PELCO| AL 4.50 4.50 15.83 0.337 PELCO 0.75 18 3 7 _
g .
TABLE 2: MATERIAL DATA DETAIL 3 | ANCHOR BOLT
VIN.
COMPONENT DESIGNATION YIELD
(KSD
4" NOMINAL ALUM. SCH 80 PIPE |ASTM B249 (BLACK) 35
ALUM. PELCO BASE PB-5334(BLACK)
ANCHOR BOLTS AASHTO M314 GR.55 55

PEDESTRIAN POLE
CITY OF CASTLE PINES STANDARD SIGNAL DETAILS

6/15/2022
Revised: Oct 14, 2025
Standard Drawing No.

Issued:

SL.7




Watch For
Vehicles

Sprrm.  DONT START
< Finish_Crossing
If Started

START CROSSING

NG\

II TIME REMAINING
mex. 10 Finish Crossing
STEADY

I”_’] DONT CROSS

TO CROSS
—
PUSH BUTTON

\—/ R10-3e L OR R

POLARA iN23TNLY (9"x15")
STANDARD PEDESTRIAN STATION

WHEN MOUNTING (2) PEDESTRIAN PUSH BUTTON ASSEMBLIES ON A 4.5" 0.D.
PEDESTRIAN POLE, APPROVED STAND-OFF MOUNTING BRACKETS (POLARA
iNPBF2S-4.58 OR EQUIVALENT) SHALL BE USED TO ACCOMMODATE THE 9'x15"
PEDESTRIAN SIGNAGE

TYPICAL PEDESTRIAN PUSH-BUTTON

STATION AND SIGN
SIGNS SHALL BE MOUNTED SQUARE TO POLE.

POST CAP
[ 30 e

PEDESTRIAN PUSH
BUTTON AND SION
VARIABLE TO MEET
PUSH BUTTON
MOUNTING HEIGHT ~
™\ THREADED POLE
SCREWS INTO
PELCO CULLAR\ / ALUMINUM BASE  42n
PELCO SQUARE
48" (MIN.) w
T —- ALUMINUM BASE.

PEDESTRIAN PUSH BUTTON POLE
SHALL BE ALUMINUM (BLACK) ON PELCO BASE (BLACK)

FINISH REQUIREMENTS

ALL PEDESTRIAN PUSH BUTTON AND PEDESTAL
POLES SHALL BE FACTORY FINISHED (BLACK)

CLAMSHELL MOUNT

WITH BAND-IT
ATTACHMENT TO PDLE\

[Hid
&£
00

00

4" NOMINAL SCHEDULE 80
(4 1/2"+ 0.D.) ALUM. POLE

WITH A MINIMUM YIELD
STRENGTH OF 35,000 PSI,\
BLACK IN COLOR 17

PEDESTRIAN PUSH
BUTTON AND SIGN

THREADED POLE
SCREWS INTO
PELCO COLLAR ALUMINUM BASE

42"

S;é PELCO SQUARE

4"x8" (MIN.) ALUMINUM BASE.

HANDHOLE —

TYPICAL PEDESTRIAN POLE DETAIL
1/4" SPLIT PIN SHALL BE INSTALLED IN THE UPPER PORTION
OF THE ALUMINUM BASE AND SHALL COMPLETELY PENETRATE
BASE AND POLE TO SECURE POLE TO PREVENT MOVEMENT OR
TWISTING. PELCO COLLAR TO BE INSTALLED.

SHALL BE ALUMINUM (BLACK) ON PELCO BASE (BLACK)

FOOTING NOTES

©
@

® ®

HEX

2-#4 STIRRUPS

AT 6"+ ARDUND e 1
ANCHOR BDLTS\: 3ER

18" RADIUS——_}'"7

1-2" CONDUIT

1-3" CONDUIT

(30" MIN. DEPTH UNDER
FINISHED GRADE)

8-#4 VERTICAL BARS

CLASS B
CONCRETE

12I|

OVERLAP™

ANCHOR BOLTS (FURNISHED WITH POLE) PER
MANUFACTURER'S TEMPLATE.

THESE DESIGN REQUIRE THAT THE FOOTING BE FOUNDED
IN COMPACT SAND. CLAY OR SANDY CLAY, AND BE
LOCATED ABOVE THE WATER TABLE.IF, BY VISUAL
INSPECTION OF THE HOLE OTHER MATERIAL IS PRESENT,
THE FOUNDATION DESIGN MAY NEED TO BE MODIFIED.

5/8"x8' COPPERWELD GROUND ROD THROUGH GROUND, OR
DRIVEN IN ADJACENT PULL BOX AND BONDED TO POLE
WITH UNDERGROUND STRAPPING.

HANDHOLE SHALL BE PROVIDED.
3" MINIMUM CONDUIT HEIGHT ABOVE FOUNDATION.

4" MIN. NON-SHRINKABLE GROUT
5 OVER ROUGH FOUNDATION

UNDERGROUND
NUTS STRAPPING, ATTACH
7" T0 POLE

P g _

7_#3 4|_0u®
HOOPS
AT 6"%

N,

‘_ll_sll_..

MIN.

[~~~ GROUNDING
ROD

MIN.
11/2" MIN.
CLEARANCE

TYPICAL PEDESTRIAN POLE FOOTING

(CAST IN PLACE)

APPROVED BY THE CITY OF CASTLE PINES

7

Director of Public Works

Larry Nimmo

J

oate Qct 14,2025

CITY OF

CASTLE PINES

PEDESTRIAN PUSH BUTTON POLE

PEDESTAL POLE
CITY OF CASTLE PINES STANDARD SIGNAL DETAILS
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SIGNAL POLE

MOUNTING HARDWARE AS
3/4" BANDING STRAP\

/PRDVIDED BY CABINET SUPPLIER

-

330 CABINET

LB CONDULET
7' MAX.

AW WA N e AN R A N = T

TYPICAL SIDE-OF-POLE MOUNTED

CONTROLLER CABINET
(FOR SPECIAL USE, WITH PRIOR APPROVAL OF THE CITY ONLY)

ANTI GRAFFITI COATING

VENT WITH FILTER VENT

DOOR SIDE

CONNECT GROUND ROD TO

ANCHOR BOLT/CABINET
AIR TIGHT SEAL

CHAMFER ALL EDGES
\. :

] -
30" MIN %: TS
ro3 W .
J_ f:::: ::::t_':::: 4"
\RAISED CONCRETE PAD
CLASS B CONCRETE IN UNPAVED AREAS
Us— VARIES
18" RADIUS
F—VARIES—=

5/8"x8" COPPERWELD
GROUND ROD

BASE MOUNTED CONTROLLER CABINET

INSTALLATION AND CONCRETE FOUNDATION
(FOR SPECIAL USE, WITH PRIOR APPROVAL OF THE CITY ONLY)

=—]
°00

66.8" )
67.2" 1

24,20

48.5"
FRONT

l-—30.3—]

32.8"

37.4"

SIDE

POLYMER CONCRETE ELECTRICAL
EQUIPMENT PAD

5 3/16"

CABINET TYPE | W | 0 | H

3320 [ 49" | 30" | 67"

/— %1.0x2.0

d

21.0"  25.0"

30.

3u

39.3"

48.5"

00
(2]
m

39 1/2"

23 11/16"

J_ 1

50"

3"

! 23 11/16"

5 3/16"—=—4+— —++—5 3/16"
— — \

6 1/2"

5/8"x8" COPPERWELD
GROUND ROD

T

PORCH STYLE
BASE

3" GRAVEL BASE W/ 3/4"
CRUSHED AGGREGATE

TYPICAL BASE MOUNTED CONTROLLER CABINET INSTALLATION

NOTE: FIBERGLASS BASE MAY BE SUBSTITUTED ONLY IF DIRECTED BY ENGINEER

APPROVED BY THE CITY OF CASTLE PINES

J U

Director of Public Works

Larry Nimmo

pate Qct 14, 2025

CITY OF

CASTLE PINES

CONTROLLER CABINET

INSTALLATION
CITY OF CASTLE PINES STANDARD SIGNAL DETAILS

6/15/2022
Revised: Oct 14, 2025
Standard Drawing No.

Issued:
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INSERT PLUS

HIGH STRENGTH STEEL

SIGNAL BRACKET ARM CABLE OR STRAP

N CLAMP STRAPS

—
{ s >
{ 8 | SET SCREWS OR LOCKING
. ' T BOLTS REQUIRED FOR TOP
Pras AND BOTTOM ARMS
<

DETAIL OF MAST ARM MOUNTING
FOR IN-LINE SIGNAL HEAD

(3-SECTION, 4-SECTION OR 5-SECTION)

-

e

WIRING—"" |

INSPECTION PLATE
WIRING DIAGRAM

FE=—=—

M

:Q
\3/4“ STAINLESS

STEEL STRAPS

—

N
\O\—PDLE PLATE

TYPICAL SIDE OF POLE
SIGNAL MOUNTING

CLAMPS WITH SET
SCREWS AND STEEL

MAST ARM SCREWS AND STEEL

ROTATABLE COUPLING

INSERT PLUS

ROTATABLE
COUPLING

CLAMPS WITH SET
CLAMP STRAPS

-
.
e
.

iizele

COUNTDOWN

NOTES

1. ALL VEHICLE SIGNAL HEADS SHALL BE POLYCARBONATE AND
BLACK IN COLOR WITH 12" SECTIONS AND TUNNEL VISORS.
ALL SIGNAL FACES SHALL BE LED.

2. AL OVERHEAD SIGNAL HEADS SHALL HAVE LOUVERED
BACKPLATES WITH A 2" DIAMOND GRADE FLUORESCENT
YELLOW RETROREFLECTIVE BORDER.

3. ALL PEDESTRIAN HEADS SHALL BE POLYCARBONATE AND
BLACK IN COLOR. PEDESTRIAN SIGNAL FACES SHALL BE LED.

4. SIDE OF POLE MOUNT SHALL BE 90°MOUNT.NO "T"S ALLOWED.
SEE "TYPICAL SIDE OF POLE SIGNAL MOUNTING" DRAWING.

MAST ARM/

APPROVED BY THE CITY OF CASTLE PINES

Jg U

Director of Public Works

Larry Nimmo

oate Oct 14, 2025

HIGH STRENGTH STEEL
CABLE OR STRAP

SET SCREWS OR LOCKING
BOLTS REQUIRED FOR TOP
AND BOTTOM ARMS

RRE
QR

QR
@

S~

©

P

DETAIL OF MAST ARM MOUNTING
FOR DOGHOUSE SIGNAL HEAD
(5-SECTION)

MOUNTING NOTES

1. PIPE COUPLINGS FOR SIGNAL BRACKETS SHALL BE EITHER 1-1/2 OR 2 INCH
DEPENDING UPON THE SIGNAL HEAD TO BE INSTALLED. SIGNAL BRACKETS SHALL
BE FURNISHED BY THE MANUFACTURER OF THE SIGNAL HEADS.

2. UNLESS OTHERWISE SPECIFIED, ALL TRAFFIC SIGNALS MOUNTED ABOVE THE
ROADWAY SHALL BE APPROXIMATELY LEVEL WITH ONE ANOTHER AND HAVE A
HEIGHT OF 17'TO 19' ABOVE THE PAVEMENT GRADE AT THE ROADWAY CENTER, ALL
SIDE-OF-POLE MOUNTED TRAFFIC SIGNALS SHALL HAVE A HEIGHT OF 10' ABOVE
GROUND LINE AND PEDESTRIAN SIGNALS SHALL HAVE A HEIGHT OF 8'ABOVE
GROUND LINE AS MEASURED TO THE BOTTOM OF THE SIGNAL HEAD HOUSING OF
BRACKET.

3. MAST ARM MOUNTED SIGNAL HEADS SHALL USE ASTRO-TYPE MOUNTING BRACKETS.
ALL SIGNAL HEADS SHALL BE MOUNTED IN SUCH A MANNER AS TO BE EASILY
REMOVED FROM THEIR SUPPORTING STRUCTURE.

4. GASKET SEALING COMPOUND SHALL BE USED IN ADDITION TO ANY LEAD WASHERS
REQUIRED FOR CREATING A WATER-TIGHT CONNECTION BETWEEN THE SIGNAL HEAD
AND MOUNTING BRACKET.

5. SIGNAL HEADS SHALL BE SECURELY AFFIXED BY USE OF A SERRATED COUPLING
OF OTHER ACCESSORIES RECOMMENDED BY THE SIGNAL MANUFACTURER.

6. WIRING FROM INSIDE MAST ARM THROUGH A 1" FIELD DRILLED HOLE IN ARM
SHALL BE BROUGHT THROUGH THE MOUNTING SUPPORT TUBE AND LOWER ARM (AS
SHOWN). FIELD DRILLED HOLES SHALL HAVE RUBBER GROMMETS INSTALLED.

SIGNAL HEAD MOUNTING
SHALL BE ALUMINUM (BLACK) ON PELCO BASE (BLACK)

3

TYPICAL PEDESTRIAN AND VEHICLE SIGNAL HEADS

GENERAL WIRING NOTES

I TRAFFIC SIGNAL CONDUIT SHALL NOT CARRY WIRING OF OTHER
UTILITIES.

2. AL SPLICES SHALL BE IN HANDHOLES AT POLE BASES AND NOT IN
PULL BOXES.

3. PEDESTRIAN AND VEHICLE SIGNAL HEADS SHALL BE INDIVIDUALLY
WIRED FROM THE POLE BASE TO THE SIGNAL HEAD.

4. CONTRACTOR SHALL PROVIDE TWO WIRING DIAGRAMS OF THE
SIGNAL INSTALLATION TO THE CITY.

5. UNLESS ALLOWED BY THE ENGINEER, WIRE SHALL NOT OCCUPY
MORE THAN 407% OF THE INSIDE AREA OF CONDUIT.

CITY OF

CASTLE PINES

SIGNAL HEADS AND MOUNTING

GENERAL WIRING NOTES
CITY OF CASTLE PINES STANDARD SIGNAL DETAILS

6/15/2022
Revised: Oct 14, 2025
Standard Drawing No.

Issued:

SI.10




3/8"-16NC HEX BOX| 2

BOLT W/ WASHER
l/ 3" M,

18" RADIUS
CRUSHED ROCK:

c J

WO BOXES

R RogrRATONS BrL

SLOPED
CONDUIT

SKID RESISTANT
URFACE

K GENERAL NOTES

1 PAVEMENT HOLE FOR PULL BOX SHALL BE
SAWCUT TO FULL DEPTH, IN A RECTANGLE
THAT EXTENDS 6" BEYOND THE EXPANSE OF
-J THE PULL BOX.

TABLE OF DIMENSIONS (MINIMUMS)

DIMENSIONS (IN.

TYPE|  DESCRIPTION T OMENSIONS (N —

s LARGE 17x30x12 30 1/217 172 2 [s2 17419 1/4| 12 (26 172[13 172

F LARGE/DEEP 17x30x18 30 1/2|17 172| 2 |32 14|18 174] 18 |26 1/2[15 172

F2 L‘?‘M" 30 1/2|17 172| 2 |32 14|18 174 24 (26 1/2[13 172

I MEDIUM 13x24x12 23 1/4[13 3/4] 2 25 [15 172 12 [19 1740 374

m [SMALL ‘é:gg;;f‘["s"zgﬁgg°“ 12 7/8[12 7/8( 5/8 | 14 14 |12 3/4|10 1/2|10 1/2[ 1 12
VAT | pop Hou:'mnﬁ‘nhr'lgzn SPUCE |47 s/8[30 1/8| 3[40 5/8(32 1/8] 18 |45 5/8|28 1/8

PERMANENT (PRECAST) PULL BOX

(FOR USE WITH ALL OPERATIONAL SIGNALS)
FIBERGLASS REINFORCED POLYMER CONCRETE DESIGNED FOR
SERVICE LOAD (MINIMUM) OF 22,500 LBS. OVER A 10" SQUARE

2" CONDUIT FOR SIGNAL
LOW VOLTAGE CABLES

CONDUIT TO EXTEND A MINIMUM OF 3"
/—ABOVE CRUSHED ROCK AND SHALL BE

PULL BOX COVER—\

A MINIMUM OF 3" BELOW THE COVER

2" CONDUIT FOR__+
LUMINAIRE CABLE

2-3" CONDUIT FOR SIGNAL
HIGH VOLTAGE CABLES

BASE OF PULL BOX

18" MIN.
NATIVE SOIL

BOTTOM OF CONDUIT RUN
CRUSHED ROCK

TYPICAL PULL BOX

L
L

TRACER WIRE LUG

R

FIBER COIL NOT TO EXCEED
MANUFACTURER RECOMMENDED:!
BEND RADIUS

24" DEPTH

2" CONDUIT 1" CONDUIT

IYPICAL FIBER PULLBOX

COVER-COLORED OR
PAINTED ORANGE

(D 3" MN. ABOVE
CRUSHED ROCK

PROVIDED METAL CAPS (2) 4" cRUSHED ROCK

ON ALL CONDUIT, TO
FACILITATE FUTURE
LOCATING

CONDUIT (TYPICAL)
PULL BOX MEASUREMENTS (MINIMUM)

A B [ D E F

17| 117 127 | 12" | 13" | 127 | 127

TEMPORARY (PLASTIC) PULL BOX DETAIL
(FOR USE WHEN APPROVED BY THE CITY
FOR SPECIAL INSTALLATIONS)

APPROVED BY THE CITY OF CASTLE PINES

Larry Nimmo

Director of Public Wor

ot Dt 1 4 2025

CITY OF

CASTLE PINES

PERMANENT (PRECAST) PULL BOX

TEMPORARY (PLASTIC) PULL BOX
CITY OF CASTLE PINES STANDARD SIGNAL DETAILS

Issued: __6/15/2022
Revised: __9/9/2025

Standard Drawing No.
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—=B
GENERAL NOTES
/SAWCUT FROM LOOP 1. PULL BOX (SPECIAL) SHALL BE A WATER VALVE STEM TYPE PULL BOX MADE OF

SEE NOTE NO. 2

CAST IRON OR STEEL. THE PULL BOX SHALL HAVE CAPABILITY OF ACCEPTING
RISER RINGS FOR FUTURE OVERLAYS. THE LID SHALL HAVE THE WORD "TRAFFIC"
7 PRINTED ON IT.

2. PULL BOXES SHALL HAVE 3/4" TO 1" DIAMETER HOLES DRILLED OR TORCHED 3"
. FROM TOP TO ACCEPT A 4" TO 6" RUBBER TUBE (3/4" GARDEN HOSE). THE

APPROVED BY THE CITY OF CASTLE PINES

LarryNmmo / (/

Director of Public Works

DATE Oct 1 5, 2025

CITY OF

CASTLE PINES

T [ ~ TrRENCH NUMBER OF HOLES SHALL BE AS PER PLANS OR AS DIRECTED BY THE ENGINEER.
12"€
‘ ———g——=F= i 1l ‘ 3. CARE SHALL BE TAKEN DURING BACKFULL COMPACTION PREVENT COLLAPSE OF
T THE TUBES.
A , A
_____ o 4. 2'MINIMUM SLACK OF LOOP WIRES IS TO BE PROVIDED SO THAT ALL TESTING
CONDUIT PATCH AREA CAN BE DONE OUTSIDE OF THE PULL BOX.SPLICE DETECTOR LEADS IN
SIDE-OF-ROAD PULL BOX,NOT IN PULL BOX SPECIAL.
(SEE NOTE 6)
5. PULL BOX IS TO BE LOCATED IN AN AREA OF THE STREET NOT HEAVILY
PULL BOX (SPECIAL) ROADWAY TRAVELED. FOR EDGE-OF-ROAD LOCATIONS, MAINTAIN A MINIMUM OF 12" FROM
(EXISTING) CONCRETE GUTTER PAN.
6. PAVEMENT HOLE FOR PULL BOX SHALL BE EITHER CORE DRILLED TO FULL DEPTH,
OR SAW CUT TO FULL DEPTH IN 12"x12" SQUARE WITH NO OVERLAPPING CUTS.
FOR CORE DRILLING AND SAWCUT, GROUT PULL BOX IN PLACE.
TOP VIEW
4t
LID
L /. /.|
11V
LID TOP RECESSED
1/4" 70 1/2"
4" 70 6" RUBBER TUBE PATCH (SEE NOTE 6)
SAWCUT PATCH (SEE NOTE 6) PATCH (SEE NOTE 6) 8 1/2"+
”l - DETECTOR WIRE IN
PAVEMENT CUT
<~ © A 4
o) 1° O * O - 0O LZ% b
Co e < EXISTING ° SAWCUT ] _ PULL BOX (SPECIAL)
a - >| EXISTING s o PAIRENT el v, O 5 ] ) : \
o | UL PAVEMENT 13 e St * 0,9 1 AR D P SRR PR P g ===
N (@) o o v . ‘ ‘
L N e ) o
Avd - Q 7 ’s o o | 5 o g O a0
: . OARS SIDE-OF-ROAD PULL
30° MIN ) // BOX - SPLICE LOOP
. A 1 AN Vs / AND LEAD-IN HERE
1" MIN. CLEARANCE S WITHIN 5" GF BT oM
N4 CONDUIT
CONDUIT TO SIDE UNDIS
WATERTIGHT SPLICES / TURBED BASE SWEEPING "L", MIN. 12"
AND CONDUIT SEAL RADIUS
< Q 18" RADIUS
/e et SHALL BE A
™ ' COMPLETE 90°, OTHER CONDUITS BACKFILL WITH 60-120
o 4 ~ IN SAME TRENCH PSI CLSM CONCRETE
e LOOP DETECTOR LEAD-IN
L 78T T 77T 7T 77 T /T
NN NN NSNS
6"+
SECTION A-A SECTION B-B

PULL BOX (SPECIAL)

AL)
AD-IN

i

LOOP DETECTOR L
CITY OF CASTLE PINES STANDARD SIGNAL DETAILS

PULL BOX (SPE

6/15/2022
Revised: Oct 14, 2025

Standard Drawing No.
SI1.12

Issued:




LEAVE ADEQUATE LEAD-IN SLACK TO
REACH IN-STREET PULL BOX, BUT
SPLICE IN OFF-ROAD PULL BOX

SIZE OF NO.OF
LOOP  TURNS
IN-STREET
6'x6' 4
PULL BOX IN-STREET
PULL BOX 3x3 4
ROUNDED OR LOOP_TURNS
DRILLED 1 1/2"
CORNER HOLE
A A A A NO. OF TURNS MAY BE
t 1 ADJUSTED BY ENGINEER IN
FIELD. WIRING CONNECTIONS
TO BE FIELD DETERMINED.
TYPICAL 6'x6' TYPICAL 3'x3'
LOGP LOOP

N\

LEAVE ADEQUATE LEAD-IN SLACK TO
REACH IN-STREET PULL BOX, BUT
SPLICE IN OFF-ROAD PULL BOX

6'x40' QUADRAPOLE WIRING

IN-STREET PULL BOX

ROUNDED OR
/’DRILLED 11/2"
FLEXIBLE DETECTOR
LOOP SEALANT (NO e
USER MIXING), FLUSH \ .
WITH SURFACE (HOT 3/8" A A 6
SEALANT NOT ALLOWED) T
‘ 4 7
% 1" MIN,
LOOP OR LEAD-IN WIRE—F
o 40—

TYPICAL 6'x40'

SECTION A-A UADRAPOLE LOOP

WHERE SAWCUT SPANS
CONCRETE AND ASPHALT,

CONTRACTOR SHALL DRILL

LOOP SAW CUT AND INSTALLATION 11/2" HOLES

NOTES

L. ALL DETECTOR LOOP WIRE SHALL MEET IMSA SPECIFICATION 51.5, ENCASED IN
PVC OR POLYETHYLENE TUBING.

2. IMMEDIATELY BEFORE LAYING THE LOOP CABLE, THOROUGHLY CLEAN WITH WATER
AND DRY SAW CUT WITH HIGH PRESSURE OIL-FREE COMPRESSED AIR.

3. LOOP WIRE IN ADJACENT LOOPS SHALL BE LAID UNIFORMLY IN EITHER A
CLOCKWISE OR COUNTER-CLOCKWISE DIRECTION AND THE LOOP TAGGED TO
INDICATE THE DIRECTION.

4. USE A BLUNT,NON-METALLIC INSTRUMENT TO PUSH WIRE INTO SLOT.DO NOT COIL
LEADS.

5. LOOP WIRE SHALL BE CONTINUOUS (NO SPLICES) FOR THE PULL BOX.SPLICES IN
PULL BOX SHALL BE WATERPROOFED WITH SPLICE KIT.

6. CONTINUITY TEST FOR EACH LOOP SHALL BE CONDUCTED 1) BEFORE ANY LOOP
SEALER IS INSTALLED AND 2) AFTER LOOP SEALER IS INSTALLED AND LEAD-IN
CABLE IS SPLICED AND TRAINED TO THE CONTROLLER. "RESISTANCE-TO-GROUND"
AND "INDUCTANCE" SHALL BE MEASURED AND RECORDED OFR EACH TEST.

7. DETECTOR WIRE ACROSS BRIDGE JOINTS SHALL BE ENCASED IN A 122" SECTION
OF 3/4" PVC PIPE THAT SPANS THE JOINT AREA.

NOTES

LANE LINE
N\

DETECTOR UNIT IN 2 1/4"x 4

1/2" &) DRILLED HOLE, SEALED AS

PER LOOP SAW CUT

PULL BOX

/
(SPECIAL) /

A

CENTER
MICRO LOOP
IN LANES

MICRO LOOP DETECTOR

STOP LINE LOOP
DETECTOR

N

SEALED AS PER
LOOP SAW CUT

6" MAX.——4—
| 4| /—EXISTING PAVEMENT
1I|

30" MIN. D@

N
\60-120 PSI CLSM
CONCRETE

QQ

CONDUIT

CONDUIT TRENCH DETAIL-

WITHOUT PAVEMENT FABRIC

@ HOT BITUMINOUS PAVEMENT (PATCHING) OR PORTLAND CEMENT
CONCRETE PATCH, FULL DEPTH PLUS 1" (4" MIN.). MATCH EXISTING

PAVEMENT TYPE.

@ FOR ASPHALT PATCH, 48 HOUR NOTICE TO THE ENGINEER
REQUIRED PRIOR TO INSPECTION.

SAWCUTS TO MICRO
LOOP DETECTORS,

EDGE OF SHOULDER

PULL BOX

OR SIDEWALK\

18" RADIUS—/

\—18" RADIUS

CONDUIT COUPLING CONDUIT

CONDUIT PLACEMENT UNDER PAVEMENT

10' LENGTHS,(2)

OR SIDEWALK

NOTES
(L) vinmum UNDER UNDER
CONDUIT PAVEMENT SIDEWALK
DEPTH: 30" 24"

@ ALL PVC CONDUIT SHALL BE SCHEDULE 80.

/N

rs" MAX.
|

TOP ASPHALT LIFT

EXISTING FABRIC— =

REPLACEMENT
FABRIC-
PHILLIPS
"PETROMAT"
OR APPROVED
EQUIVALENT

pP077775

Sihe
{

(01

CONDUIT (MIN. 30" BELOW
PAVEMENT SURFACE)

[T EXISTING ASPHALT

MAINTAIN EXISTING

.@ &® FABRIC INTEGRITY

\60—120 PST CLSM

CONCRETE

CONDUIT TRENCH DETAIL-

WITH PAVEMENT FABRIC

APPROVED BY THE CITY OF CASTLE PINES

Larny F N cimime

Larry Nimmo/

Director of Public Works

pate Oct 14, 2025

CITY OF

CASTLE PINES

DETECTORS CONDUIT

INSTALLATION
CITY OF CASTLE PINES STANDARD SIGNAL DETAILS

6/15/2022
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METER PEDESTAL DISCONNECT
/’ SEE NOTE 5

O

-

POWER SOURCE

T~

’5
Fr.
(444)( )

2" CONDUIT WITH LUMINAIRE POWER
CIRCUIT -#8 AWG OR LARGER,
DEPENDING ON VOLTAGE DROP

NOTES

1.

FINAL LUMINAIRE WIRING TO BE COMPLETED BY UTILITY COMPANY OR AS
SPECIFIED IN PLANS. CONTRACTOR SHALL PROVIDE LUMINAIRE WIRING, LEAVING 3'
OF COILED WIRE AT LUMINAIRE ARM END.

CONTRACTOR TO PROVIDE ALL WIRING UP TO POWER SOURCE. UTILITY COMPANY
RESPONSIBLE FOR FINAL HOOK-UP AT POWER SOURCE.

INDIVIDUAL CIRCUIT WIRING SHALL BE TAGGED PER STANDARD SPECIFICATIONS.

IF POWER DOES NOT FEED DIRECTLY INTO CONTROLLER PULL BOX, PROVIDE A
SEPARATE 2" CONDUIT FOR POWER SOURCE, THROUGH INTERMEDIATE PULL BOXES,
TO CONTROLLER PULL BOX.

MATER PEDESTAL/DISCONNECT NO FURTHER THAN 75 FT.FROM
VAULT/CABINET/HOMERUN PULLBOX.

WHERE REQUIRED BY UTILITY COMPANY, CONTRACTOR SHALL BE RESPONSIBLE FOR
OBTAINING PERMIT AND INSPECTION FROM THE CITY OF CASTLE PINES.

CONTRACTOR SHALL STRICTLY ADHERE TO THE CITY OF CASTLE PINES
ELECTRICAL INSPECTION REQUIREMENTS. CONTACT THE CITY OF CASTLE PINES
BUILDING DEPARTMENT FOR FURTHER INFORMATION.

2" CONDUIT WITH TRAFFIC SIGNAL
PWER CIRCUIT- #6 AWG OR LARGER,
DEPENDING ON VOLTAGE DROP.
PROVIDE: 1- BLACK (HOT) WIRE
1-WHITE (NEUTRAL) WIRE

DUUR/

| _——CONTROLLER CABINET

/30x48 VAULT

SIGNAL POLE

UNDERGROUND POWER SOURCE SCHEMATIC
EOR SIGNALS

(ND SCALE)

6" MAX.
N
5&5%% %ﬁé&\
4oOR
30" NORMAL
6" SAND

™

UNDER GRASS/GROUND
TRENCHING DETAIL

NOTES

(1) BACKFILL AND TAMP WITH NATIVE
MATERIAL TO MATCH COMPACTION OF
SURROUNDING GROUND.

(2) RESEED OR RESOD SURFACE AT
DIRECTION OF THE ENGINEER.

APPROVED BY THE CITY OF CASTLE PINES

LarryNimmo &/

Director of Public Works

pate Qct 14, 2025

CITY OF

CASTLE PINES

UNDERGROUND POWER
SCHEMATIC-SIGNALS / GROUND

TRENCHING
CITY OF CASTLE PINES STANDARD SIGNAL DETAILS

6/15/2022
Revised: Oct 14, 2025
Standard Drawing No.
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GALVANIZED STEEL

WEATHERHEAD
6'0F WIRE COILED AT
(’E/RISER WEATHERHEAD

O

11/2" (MIN.) GRC

/ CONDUIT RISER

18' MIN.

CONTROLLER OR SIGNAL

POLE PULL BDX\

-;I-;_ s@ @

T I T T\

‘ | “\-18" RADIUS ‘
f

10'x5/8" CDPPERWELD/II

GROUND ROD

o

WITH WO0D UTILITY POLE

=
[e=]
—

ES

® ® O

PROVIDE TYPE III PULL BOX/GROUND ROD AND 2" PVC CONDUIT
ONLY IF D EXCEEDS 10"

PROVIDE 2" GRC CONDUIT WITHOUT PULL BOX/GROUND ROD IF D
IS LESS THAN 10

MINIMUM CONDUIT DEPTHS:

UNDER GROUND
AND PAVEMENT

CONTRACTOR SHALL BE RESPONSIBLE FOR OBTAINING A PERMIT

AND SCHEDULING ELECTRICAL INSPECTION FROM THE CITY OF
CASTLE PINES BUILDING DEPARTMENT.

POLE HANDHDLE\

[ T———NON-W0OD UTILITY POLE

LEAVE EXTRA LENGTH OF WIRE COILED
IN 1) PULL BOX, OR 2) POLE BASE IF
NO PULL BOX.EXTRA LENGTH TO BE
DETERMINED BY ENGINEER

CONTROLLER OR
[SIGNAL POLE PULL BOX

Mrﬁm

yaole) ®
- e

| 18" RADIUS

1

18" RADIUS

| 10'x5/8" COPPERWELD
| GROUND ROD

WITH NON-WOOD UTILITY POLE

OVERHEAD POWER SCHEMATIC
SIGNALS / GROUND TRENCHING

UTILITY POLE—""|

TRAFFIC SIGNAL POLE
\1/1

A
v

0@

6'OF WIRE COILED
AT SERVICE POINT

APPROVED BY THE CITY OF CASTLE PINES

Lariy F N s

LaryNimmo ( (/

Director of Public Works

oateQct 14, 2025

CITY OF

CASTLE PINES

TYPICAL OVERHEAD POWER FEED FOR
TRAFFIC SIGNAL ASSEMBLIES

OVERHEAD POWER
SCHEMATIC-SIGNALS / GROUND

TRENCHING
CITY OF CASTLE PINES STANDARD SIGNAL DETAILS

6/15/2022
Revised: Oct 14, 2025
Standard Drawing No.

Issued:
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FINISH REQUIREMENTS

ALL PEDESTRIAN PUSH BUTTON AND PEDESTAL
POLES SHALL BE FACTORY FINISHED (BLACK)

FLASHING BEACONS

ALL FLASHING BEACONS SHALL BE

POLYCARBONATE WITH TUNNEL

VISORS AND YELLOW HOUSINGS.
oN SOLAR DESIGN VARIES.

FOOTING NOTES

(1) ANCHOR BOLTS (FURNISHED WITH POLE PER
MANUFACTURER'S TEMPLATE.

SOLAR PANEL

U-BOLT CABINET (MIN. 50W)

MDUNT\

@ THESE DESIGN REQUIRE THAT THE FOOTING BE FOUNDED WY
IN COMPACT SAND, CLAY OR SANDY CLAY, AND BE i
LOCATED ABOVE THE WATER TABLE. IF, BY VISUAL
INSPECTION OF THE HOLE OTHER MATERIAL IS PRESENT,
THE FOUNDATION DESIGN MAY NEED TO BE MODIFIED.

CAST OR POLISHED ALUMINUM
CABINET WITH BUILT-IN LOCK,
HOUSES FLASHERS, TIME SWITCH,

BATTERY AND SOLAR CHARGER POLE TOP MOUNT

@ 5/8"x8' COPPERWELD GROUND ROD THROUGH GROUND OR - PELCO RIGID SIDE OF
DRIVEN IN ADJACENT PULL BOX AND BONDED TO POLE \ _,: gg%%rq%ﬁ{T,YELLUW,SEE
WITH UNDERGROUND STRAPPING. LB CONDULET

(4) HANDHOLE SHALL BE PROVIDED. 14

£ 6II
. b [ scHooL
DETAIL "A" SPEED 12" YELLOW LED
LIMIT BEACON WITH

ALTERNATING FLASHING

1120
FLASHING

- 6" H
a7 I® SPEED LIMIT

NOTES DETAIL "B"

"
4% MIN. NON-SHRINKABLE (1) POLE TOP SOLAR MOUNT WITH PANEL SPEED LIN OPPOSITE DIRECTION 8" FLASHER
R ATIOe . ROUGH (2) 4" NOMINAL SCHEDULE 80 ALUM. POLE B
WITH PELCO COLLAR AND BASE (BLACK) 18 PELCO RIGID SIDE OF
et POLE MOUNT, YELLOW
UNDERGROUND (3) BONDING STRAP IN BACKFILL FINES (i ’
STRAPPING, ATTACH DOUBLED i
HEX NUTS .
70 POLE (4) PELCO COLLAR AND BASE (BLACK) @— g
FRONT}
PULLBOX : i

8" YELLOW LED BEASON
WITH SIMULTANEGUS

FLASHING W/ FRONT SIDE
BEACON

. . _J [—
"""— :'3 Y 5 10 i

12" YELLOW
SEE LED BEACON
DETAIL O
IIAII 6'

2-#4 STIRRUPS AT
6"+ AROUND
ANCHOR BOLT

7
8" RADIUS/ g

7'“3 4'-Q" @
HOOPS
AT 6" %

6" DIRT BACKFILL
8-#4 VERTICAL BARS

LSOII
__1"6"_,
CLASS B CONCRETE MIN. ©) g
10'x5/8" CDPPERWELD/

/—GRUUNDING ROD GROUND ROD

CONCRETE FOUNDATION, SEE
DETAIL AT LEFT

3" CRUSHED ROCK
11/2" MIN.

12" MIN. OVERLAP CLEARANCE

TYPICAL POLE FOOTING
(CAST IN PLACE)

SCHOOL FLASHING BEACON ASSEMBLY
SIDE OF ROAD

APPROVED BY THE CITY OF CASTLE PINES

Larry Nimmo vov

oare Oct 14, 2025

Director of Public Works

CITY OF

CASTLE PINES

SIDE OF ROAD
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FOOTING NOTES

@ ANCHOR BOLTS (FURNISHED WITH POLE PER
MANUFACTURER'S TEMPLATE.

@ THESE DESIGN REQUIRE THAT THE FOOTING BE FOUNDED

IN COMPACT SAND, CLAY DR SANDY CLAY, AND BE
LOCATED ABOVE THE WATER TABLE. IF, BY VISUAL

INSPECTION OF THE HOLE OTHER MATERIAL IS PRESENT,

THE FOUNDATION DESIGN MAY NEED TO BE MODIFIED.

@ HANDHOLE SHALL BE PROVIDED.

4" MIN. NON-SHRINKABLE

GROUNT OVER ROUGH

FOUNDATION

HEX NUTS

4-0" (2

2-#4 STIRRUPS AT
6"+ AROUND—=—__Ii"_ :
ANCHOR BOLT T
el 7-43
1 : HOOPS
18 RADIUS/ % AT 6"+
L |
L30||
8-#4 VERTICAL BARS .
CLASS B CONCRETE TTMIN.
" 11/2" MIN.
12" MIN. OVERLAP L1/2° MIN

TYPICAL POLE FOOTING

(CAST IN PLACE)

BEACON SIDE VIEW

PELCO RIGID SIDE OF

/PDLE MOUNT, YELLOW
) TUNNEL VISOR

12" YELLOW LED BEACON
-WITH BLACK HOUSING

D
(12" RED LED FOR STUP\<_

SIGN INSTALLATION)

4" D. GALVANIZED STELL____—=1| 6'MIN.

POST (WGT.:10.8 LB/FT€)

——~DAVEMENT,

—t

FLASHER SHALL BE HOUSED
WITHIN BEACON HEAD

SOLAR PANEL
(MIN. 50W)

WARNING

OR
REGULATORY
SIGN
(TYPICALLY
CLASS )

18'

FUPPLEMENTAL

@—

1

7' MIN.

6" DIRT BACKFILL

[

N

N

I I ~—__ CONCRETE FOUNDATION, SEE
1 DETAIL AT LEFT

3" CRUSHED ROCK

WARNING OR REGULATORY SIGN

FLASHING BEACON ASSEMBLY

2'x10' BARS ON ARTERIALS AT

TRAFFIC SIGNALS, ALL OTHERS TO
BE 1'x10' BARS CENTERED:

—ON LANE OR CHANNELIZING LINES
—BETWEEN LANE LINES
—ON FLOW LINE EXTENDED

NOTE: ALL LONGITUDINAL LINES TO BE 12" SIDE (OR AS DIRECTED
BY THE CITY PUBLIC WORKS DEPARTMENT) AND SPACED 12"
TO 60 APART. CENTER CROSSWALK ON CURB RAMPS.IF CURB
RAMPS ARE NOT PRESENT, CENTER ON SIGNAL POLES,
WHEREVER PRACTICAL.

TYPICAL CROSSWALK MARKING
(SEE CHAPTER 9 OF THE CASTLE PINES ROADWAY
AND CONSTRUCTION STANDARDS
FOR COMPLETE SIGNING AND STRIPING STANDARDS)

NOTES
POLE TOP SOLAR MOUNT WITH PANEL

® O

4" NOMINAL SCHEDULE 80 ALUM. POLE WITH PELCO
COLLAR AND BASE (BLACK)

@ PELCO COLLAR AND BASE (BLACK) OR BREAKAWAY SLIP
BASE PER PLAN.

APPROVED BY THE CITY OF CASTLE PINES

LarryNimmo/

Director of Public Works

pare Oct 14, 2025

CITY OF

CASTLE PINES

WARNING / REGULATORY

FLASHING BEACON
TYPICAL CROSSWALK MARKING

CITY OF CASTLE PINES STANDARD SIGNAL DETAILS

6/15/2022
Revised: Oct 14, 2025

Standard Drawing No.

Issued:

SI.17




PER _ENGINEER

DIRECTION
(D) PHOTOELECTRIC CELL
'4
®
SIGN FACE 1" DRIP
ILLUMINATED LOoP
1" UNLESS
OTHERWISE
APPROVED

0

SIGNAL MAST ARM/

ILLUMINATED STREET NAME SIGN

RETROREFLECTIVE—"" |

STREET NAME SIGN

1" UNLESS
OTHERWISE
APPROVED

d

SIGNAL MAST ARM/

NOTES

1. FOR ILLUMINATED STREET NAME SIGN SPECIFICATIONS, SEE CHAPTER 9
OF THE CASTLE PINES ROADWAY DESIGN AND CONSTRUCTION STANDARDS.

2. FOR STANDARD STREET NAME SIGN SPECIFICATIONS, SEE CHAPTER 9 OF
THE CASTLE PINES ROADWAY DESIGN AND CONSTRUCTION STANDARDS.

SIDE VIEW

9/16" DIA. HOLE
(QTY. 4)

3" STANDARD PIPE

OR APPROVED EQUAL

) |

24" UNLESS
OTHERWISE
APPROVED

Varies

STREET INCLUDE LETTER DESIGNATION
(8" LETTER) BETWEEN LOGO AND
STREET NAME

\FUR NORTH/SOUTH OR EAST/WEST

APPROVED BY THE CITY OF CASTLE PINES

Larry Nimndd

Director of Public Works

DATQCt 1 4, 2025

CITY OF

CASTLE PINES
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NOTES

SAMPLE
LEGEND

SIGN MAY BE SINGLE-SIDED OR DOUBLE
SIDED PER ENGINEER'S DIRECTION.

SIGN COLOR, LEGEND AND SIZE
PER ENGINEER'S DIRECTION.

VARIES

VARIES

SUN HOOD

SIGN FACE

\I_.Ho_._._. SOURCE

—1 VARIES

SIDE VIEW

GENERAL NOTES

SIGN FIXTURE AND PANELS SHALL WITHSTAND 90 MPH WIND
LOADING, WITH STRUCTURAL REQUIREMENTS MEETING AASHTO
"STANDARD SPECIFICATIONS FOR STRUCTURAL SUPPORTS FOR
HIGHWAY SIGNS, LUMINAIRES AND TRAFFIC SIGNALS," LATEST
EDITION.

HOUSING SHALL BE CONSTRUCTED OF ALUMINUM UNLESS
OTHERWISE DIRECTED BY THE ENGINEER.

NEOPRENE GASKETS SHALL BE INSTALLED BETWEEN THE SIGN
PANEL AND FIXTURE HOUSING TO PREVENT WATER ENTRANCE.
SCREENED WEEP HOLES SHALL BE PROVIDED DN HOUSING
BOTTOM FOR DRAINAGE.

BLANKOUT REGULATORY/WARNING SIGNS SHALL BE MOUNTED
WITH ASTROTYPE MOUNTING BRACKETS. SEE "SIGNAL HEADS
AND MOUNTING GENERAL WIRING NOTES" SHEET FOR
FURTHER DETAIL.

BLANKOUT SIGN SHALL BE WIRED AS SPECIFIED IN THE
PLANS.

NOTES

L.

N

LIGHT SOURCE SHALL BE LIGHT-EMITTING DIODE (LED). PER DIRECTION OF THE
ENGINEER. SIGN FACE SHALL BE COMPLETELY DARK WHEN NOT ENERGIZED.

LIGHT SOURCE SHALL BE READILY ACCESSIBLE THROUGH HINGED DOORS OR
SLIDING PANELS.

LED'S SHOULD BE WIRED TO INCORPORATE FAULT TOLERANCE OR BYPASS TO
ISOLATE LED FAILURES OR A PARTICULAR LED ALLOWING REMAINING LED'S TO
OPERATE NORMALLY.

HOUSING COLOR PER DIRECTION OF THE ENGINEER.

APPROVED BY THE CITY OF CASTLE PINES
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N
0 20 40
™ ™ |
Scale: 1"'=20'

SIGNAL PHASING

Q8 IS MAIN PHASE
IF MAIN PHASE IS NORTHBOUND

8 1S/B LEFT TURN
N/B THROUGH
W/B LEFT TURN
E/B THROUGH
N/B LEFT TURN
S/B THROUGH
E/B LEFT TURN
W/B THROUGH

TS TS
ONO A WN

IF MAIN PHASE IS EASTBOUND

8 1 W/B LEFT TURN
2 E/B THROUGH
N/B LEFT TURN
S/B THROUGH
E/B LEFT TURN
W/B THROUGH
S/B LEFT TURN
N/B THROUGH

T
00N O W

PHASING LAYOUT

MAJOR STREET

NOTES
L. ALL VEHICLE SIGNAL HEADS

SHALL BE POLYCARBONATE

WITH 12" SECTIONS AND TUNNEL VISORS.

2.

ALL VEHICLE AND PEDESTRIAN SIGNAL HEADS SHALL BE

3. BLACK IN COLGR.

BACKPLATES WHERE INDICATED SHALL BE LOUVERED
TYPE, WITH 2" DIAMOND GRADE FLUORESCENT YELLOW
RETROREFLECTIVE TAPE BORDER.

®
&
©

@

'

®
)
19
©

ORE
O

®

D)

88

O

Y
SIGNAL

- FRERE
S PR

CITY OF CASTLE PINE NALIZE

COUNTDOWN

NTERSECTION STANDARD WIRI

CONDUCTOR COLOR| CONDUCTOR
MAIN STREET #
MAIN STREET GREEN BALL GREEN 4
MAIN STREET YELLOW BALL ORANGE 5
MAIN STREET RED BALL RED 3
MAIN STREET LT GREEN ARROW BLUE 6
MAIN STREET LT YELLOW ARROW BLACK 1
MAIN STREET FLASHING YELLOW ARROW ORANGE/GREEN 21
MAIN STREET LT RED ARROW RED/GREEN 20
MAIN STREET WALK GREEN/WHITE 14
MAIN STREET DON'T _WALK RED/WHITE 13
SIDE STREET

SIDE STREET GREEN BALL GREEN/BLACK 9
SIDE STREET YELLOW BALL ORANGE/BLACK 10
SIDE STREET RED BALL RED/BLACK 8
SIDE STREET LT GREEN ARROW BLUE/RED 19
SIDE STREET LT YELLOW ARROW ORANGE/RED 18
SIDE STREET FLASHING YELLOW ARROW BLACK/RED 16
SIDE STRFFT LT RED ARROW RED (2) 24
SIDE_STREET WALK BLUE/WHITE 15
SIDE STREET DON'T_WALK BLACK/WHITE 12
RIGHT TURN

RIGHT TURN OL GREEN ARROW BLUE/BLACK 11
RIGHT TURN OL YELLOW BALL BLACK (2) 22
AC-RETURN

AC-RETURN WHITE 2
AC-RETURN WHITE (2) 23
SPARE

SPARE WHITE/BLACK 7
SPARE WHITE/RED 17
SPARE GREEN (2) 25

MINOR STREET

INTERSECTION APPROACH HAND HOLE AND PULLBOX

TAPE COLOR

YELLOW YELLOW ]

NORTH

EAST

SOUTH

WEST

LEFT TURN

PED INDICATION
PED PUSH BUTTON
RIGHT TURN
SPARE

LEGEND

mivﬂﬁv@o

—®d®
—] IsSN
—{ BOR
— BOwW

M®ZDD|—O

=440
[ — 10

TRAFFIC SIGNAL POLE
SPAN WIRE POLE

MAST ARM AND POLE
TRAFFIC SIGNAL FACE

TRAFFIC SIGNAL FACE WITH BACKPLATE

TRAFFIC SIGNAL FACE FOR TURNING MOVEMENT

PEDESTRIAN SIGNAL FACE
PEDESTRIAN PUSH BUTTON & SIGN
LUMINAIRE

TRAFFIC SIGNAL CONTROLLER & CABINET

MAST ARM, POLE MOUNTED SIGN W/IDENTIFIER

ILLUMINATED STREET NAME SIGN
BLANK-OUT REGULATORY SIGN
BLANK-OUT WARNING SIGN
METER PEDESTAL

PULL BOX (TYPE I)

PULL BOX (TYPE II)

PULL BOX (TYPE III)

PULL BOX (SPECIAL)

30x48 VAULT

LOOP DETECTOR (6'x40")

LOOP DETECTOR (6'x30')

LOOP DETECTOR (6'x6')

CAMERA DETECTION

RADAR DETECTION

MICRO LOOP DETECTOR W/ SAW CUT LEAD
CONDUIT-SCHEDULE 80 PVC

OPTICOM DETECTOR

SCHOOL FLASHING BEACON (TYPE X)

WARNING FLASHING BEACON

REGULATORY FLASHING BEACON

RADIO ANTENNA
TRAVEL TIME DEVICE

PTZ CAMERA

APPROVED BY THE CITY OF CASTLE PINES
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Director of Public Works

Oct 15, 2025
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