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Appendix A. Roadway Design and Construction Standards -
Standard Drawings

ROADWAY NOTES SD.1
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.3¢,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 5D.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
MEDIAN PLANTER DETAILS SD.14
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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 - TYPEC

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

Standard Drawings

SD.15

SD.16

SD.17

SD.18

SD.19a, SD.19b, SD.19¢, SD.19d
SD.20a, SD.20b, SD.20¢, SD.20d
SD.21a,5D.21b, SD.21¢
SD.22a,5D.22b, SD.22¢
SD.23a,5D.23b

SD.24a,SD.24b

SD.25a,5D.25b

SD.26a,5D.26b

DENVER TYPE 16 - SINGLE, DOUBLE & TRIPLE NO. 16 INLET VALLEY SD.274a,5D.28b

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

PIPE INSTALLATION IN TRENCH FOR STREET CUT

PIPE CONNECTION DETAIL

SD.28a,SD.28b

SD.293, SD.29b, SD.29¢, 5D.29d,
SD.29e, SD.29f, SD.29g

SD.30a, SD.30b,

SD.31a,SD.31b

SD.32

SD.33a,5D.33b

SD.34a,5SD.34b

SD.35a, SD.35b
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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

TYPICAL SIGN PLACEMENT DETAIL

STREET NAME SIGN ASSEMBLY

GROUND MOUNTED STREET NAME SIGN DETAIL

TYPICAL LOCATIONS FOR STOP SIGNS AND YIELD SIGNS

TYPICAL ‘NO QUTLET" AND ‘DEAD END’ SIGN PLACEMENT

5D.36

SD.37

SD.38a,5D.38b

SD.39a, SD.39b, SD.39¢, SD.39d,
SD.3%e

5D.40a, SD.40b

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

SD.42a,SD.42b

SD.43

SD.44a, SD.44b

5D.45

SD.46

SD.47

SD.48

SD.49

SD.50a, SD.50b, SD.50c

SS.1

$5.2

SS.3

SS.4

5S.5
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TYPICAL CROSSWALK MARKING 55.6
MEDIAN NOSE & SIGN DETAIL SS.7
POST ANCHOR DETAIL $S.8
KLEEN BREAK MODEL 425 FOR CONCRETE INSTALLATIONS $5.9
BIKE LANE/ROUTE SIGNS $5.10
BIKE LANE STRIPING DETAIL 55.11
BIKE LANE SYMBOL

BIKE LANE STRIPING DETAIL 55.12
TYPICAL BIKE LANE

BIKE LANE STRIPING DETAIL 55.13

RIGHT TURN DROP LANE

BIKE LANE STRIPING DETAIL 55.14
T-INTERSECTION

BIKE LANE STRIPING DETAIL 55.15
INTERSECTION APPROACHES
BIKE LANE STRIPING DETAIL SS.16

BIKE LANE AND PARKING

BUFFERED BIKE LANE STRIPING DETAIL 558.17
SHARED LANE MARKING NOTES AND DETAIL 55.18
SHARED LANE MARKING DETAILS $5.19
SIGNAL GENERAL NOTES Sl
MAST ARM AND SIGNAL HEADS Sl.2
MAST ARM ATTACHMENT AND POLE BASE SI.3
LUMINAIRE POLE . SL4
MAST ARM POLE FITTINGS (20’ THROUGH 80") SIS
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TEMPORARY SPAN WIRE POLE Slé
PEDESTRIAN POLE SIL7
PEDESTRIAN PUSH BUTTON POLE 5.8
PEDESTAL POLE

CONTROLLER CABINET INSTALLATION SL9
SIGNAL HEADS AND MOUNTING SI1.10

GENERAL WIRING NOTES

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

PULL BOX (SPECIAL) Sl12
LOOP DETECTOR LEAD-IN

DETECTORS CONDUIT INSTALLATIONS SI.13
UNDERGROUND POWER SCHEMATIC-SIGNALS/GROUND TRENCHING Sl.14
OVERHEAD POWER SCHEMATIC-SIGNALS/GROUND TRENCHING SI.15
SCHOOL FLASHING BEACONS - SIDE OF ROAD Sl.16
WARNING/REGULATORY FLASHING BEACON TYPICAL CROSSWALK SIL17
MARKING

STREET NAME SIGNS 5118
BLANK-OUT REGULATORY/WARNING SIGN SIL19
SIGNAL PHASING/STANDARD INTERSECTION WIRING/TYPICAL LEGEND SL20
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1. IF A SIDEWALK IS PLACED BEHIND THE CURB BUT IS NOT PLACED MONDLITHICALLY, EXPANSION JOINT MATERIAL AND A SILICONE BASE
SEALER MUST BE APPLIED BETWEEN THE SIDEWALK AND THE CURB.

2. SEE DRAWING NUMBER $D.8a ond SD.8b FOR TRENCH DRAIN.

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

® GUTTER THICKNESS SHALL BE INCREASED TO MATCH CONCRETE PAVEMENT THICKNESS

APPROVED BY THE CITY OF CASTLE PINES

=2
| _LaryNirfy ¢
Director 4f Public Works

DATE zg/ggZZ.

CURB & GUTTERS AND
SIDEWALKS Issued: __6/15/2022
Revised:
/msmﬁi—\ Standard Drawing No.
CASTLE PINES SD.2




THE FOLLOWING NDTES ARE APPLICABLE TO ALL ROADWAY SECTIONS
(LDCALS, COLLECTORS, AND ARTERIALS), UNLESS MODIFICATIDNS ARE
APPROVED IN WRITING BY THE DIRECTOR OF PUBLIC WORKS.

NOTES:

1.
2.
3.

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

ALL CDMBINATION CURB, GUTTER AND SIDEWALKS 70 BE 6" THICK (MIN.)
SIDEWALKS WITH VERTICAL CURB AND GUTTER TO BE 6" THICK (MIN.).

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

[F ANY SECTION OF A DETACHED SIDEWALK IS TO BE PLACED OUTSIDE OF
THE RDAD 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, MDISTURE 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
SECTIDN.

%

APPROVED BY THE CITY OF CASTLE PINES

=/

_LarryNim ¢

Director ofPublic Warks

DATE 9?// f/ ZZ

ROADWAY NOTES Issued:

6/15/2022

CASTLE PINES

Revised:
/‘&L\ Standard Drawing No.
CITY OF

SD.1




CURB RAMP GENERAL NOTES:

1.

D

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.

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

ALL WORK SHALL BE DDNE IN ACCDRDANCE WITH THE STANDARD SPECIFICATIONS OF THE CITY DF CASTLE PINES.
SIDEWALK SHALL BE RAMPED WHERE A DRIVEWAY IS EXTENDED ACROSS THE WALK,

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

IN NEW CONSTRUCTION, RAMP AND CURB MAY BE POURED MONOLITHICALLY.
RAMP AND WINGS SHALL BE POURED MONOLITHICALLY.
MINIMUM WIDTH OF RAMPS SHALL BE 4 FEET AND RAMP SLOPES SHALL NOT BE STEEPER THAN 7.57.

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

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

A /2" EXPANSION JOINT SHALL BE REQUIRED WHERE THE CONCRETE RAMP JOINS ANY RIGID PAVEMENT OF STRUCTURE.

12. DRAINAGE STRUCTURES SHALL NDT BE PLACED IN LINE WITH RAMPS. LOCATION OF THE RAMP SHALL TAKE PRECEDENCE DVER LDCATION OF THE

DRAINAGE STRUCTURE.

Va" EXPANSION

DETECTABLE
WARNING AREA

ETECTABLE 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.

DETECTABLE WARNING DEVICES SHALL BE TRUNCATED DDME WARNING DEVICES. CDLOR SHALL BE BRICK RED, TILE RED, DR OTHER EQUIVALENT
COLOR TO PROVIDE COLOR CONTRAST WITH ADJACENT SURFACES, AS REQUIRED B8Y ADAAG SECTION 4.29.2. THE CITY MUST APPRDVE THE
TRUNCATED DOME WARNING AREA COLOR PRIOR TO CONSTRUCTION.

CONTRACTION COLOR REQUIREMENT SHALL BE MET BY TRUNCATED DDME SECTIONS AND NDT BY USE DF COLORED CONCRETE.

DETECTABLE WARNING SHALL BE DN CDOT'S APPROVED MATERIALS LIST. A SAMPLE OF THE DETECTABLE WARNING (TRUNCATED DOMES) TO BE
USED DN THE PRDJECT SHALL BE SUBMITTED TO AND ACCEPTED BY THE CITY PRIOR TD CDNSTRUCTIDON.

ALL DETECTABLE WARNING AREAS SHALL START A MINIMUM DOF 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
[SLAND. ALL DETECTABLE WARNING AREAS SHALL BE 24 INCHES IN LENGTH AND COVER THE COMPLETE WIDTH DF THE RAMP AREA DNLY.

SURFACE APPLIED TRUNCATED DOME PANELS ARE ONLY ALLOWED ON PRE-EXISTING CURB RAMPS AND ARE NDT ALLOWED IN NEW CONSTRUCTION.

e Wy A

APPROVED BY THE CITY OF CASTLE PINES CURB RAMP & DETECTABLE |
WARNING AREA NOTES Issued: 6152022

- Revised: __
Larry Nigimo
Director of Public Works Standard Drawing No.
CITY OF

DATE EL/g/z Z CASTLE PINES SD.3a




PANEL INSTALLATION NOTES:

1.

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

2. PRIDR TD START DF WDRK, CONTRACTOR SHALL SUBMIT, TD 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 BELDW:

PRODUCT NAME MANUF ACTURER PRODUCER SUPPLIER CDDE
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/Rodius-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 DF CONCRETE WITHIN THE TEMPLATE FOR AN ACCURATE INSTALLATION. ONCE TO THE PROPER DEPTH, FLDAT THE
AREA TO RECEIVE THE PANELS UNTIL A SMOOTH PASTE HAS DEVELOPED.

5. WET THE BACK SIDE DF EACH PANEL AND TROWEL SOME CONCRETE PASTE OF APPROVED BDNDING 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 TD
SIDE. SET PANEL WITH RUDDER MALLET TO PROPER DEPTH SO THAT THE BASE OF THE TRUNCATED DOME IS AT THE SAME ELEVATIDN AS THE
ADJDINING RAMP SURFACE.

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

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

9. PROVIDE 1" DEEP TOOL JDINTS 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 DDMES PATTERN AND CUT DOMES

SHALL BE BEVELED AT A 45-DEGREE ANGLE TO CREATE A SMDDTH TRANSITION.
ANY PANELS THAT ARE DAMAGED DURING TRANSPORT OR INSTALLATION WILL BE REJECTED AND SHALL NOT BE INSTALLED.

12. CLEAN DUT /" JBINT(S) BETWEEN PANELS AND SEAL WITH EPOXY.

13. SETTING TRUNCATED DOME PANELS IN SAND BEDDING OR OTHER NDN-CEMENTITOUS BEDDING MATERIALS SHALL NDT BE ALLOWED.

RAMP WING RAMP WING
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\INSTALL PANELS ALONG
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TO RAMP SIDES.

™

APPROVED BY THE CITY OF,CASTLE PINES

%

CURB RAMP WITH PANEL DETECTABLE
WARNING AREA INSTALLATION

Issued: __6/15/2022

%N‘I fo = 7 Revised:
Director/of Public Wor /&C”YOF = Standard Drawing No.
oATE 27 CASTLE PINES SD.3b




PAVER INSTALLATION NOTES:
L

DETECTABLE WARNING PAVERS SHALL BE PREFABRICATED REDDISH INTEGRALLY COLORED TRUNCATED DDMES 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 WDRK, CONTRACTOR SHALL SUBMIT, TD THE CITY OF CASTLE PINES FOR APPROVAL, A SAMPLE PAVER AND DDCUMENTATION
FROM THE MANUFACTURER. PAVERS SURFACE SHALL HAVE A MINIMUM OF 70% LIGHT REFLECTIVITY CONTRAST WITH THE ADJOINING SURFACE.

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

PAVERS SHALL BE PLACED [N 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 TD BE PLACED BETWEEN JOINTS SHALL CONFORM TO ASTM C 144.
BEDDING SAND SHALL BE SCREED TD THE APPROPRIATE DEPTH PRIOR TO THE PAVERS INSTALLATIDN. A PLATE VIBRATOR SHALL BE USED TD
EMBED THE PAVERS INTD THE SAND. ANY PAVERS THAT ARE DAMAGED DURING. TRANSPORTATION OR INSTALLATION WILL BE REJECTED AND SHALL
BE REPLACED AT THE CDONTRACTDR'S EXPENSE.

WHEN CUT PAVERS ARE REQUIRED, CUT SECTIONS SHALL NDT SIGNIFICANTLY IMPACT OVERALL TRUNCATED DOMES PATTERN AND CUT DOMES
SHALL BE BEVELED AT A 45-DEGREE ANGLE TO CREATE A SMOOTH TRANSITIDN.

JOINT SPACING SHALL BE IN ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATIONS, BUT SHALL NDT 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.

RAMP WIDTH
T
RAMP WING RAMP WING
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GUTTER CUT PAVERS TO MATCH

CURB RADIUS

APPROVED BY THE CITY QF CASTLEPINES  [CURB RAMP WITH PAVER DETECTABLE

Issued: __ 6/15/2022
— WARNING AREA INSTALLATION

—~|:a‘|'ry" - Revised:
Directbr of Public Work: Standard Drawing No.
CITY OF =

DATE Sl CASTLE PINE SD.3c
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v o GENERAL NOTES

il KA KRR
{ <

CONCRETE
SIDEWALK
SECTION B-B
MATCH SIDEWALK i
WIDTH, 4'MIN. | 8'MIN, :
TURNING SPACE
SIDEWALK WING
TRANSITION

TOP OF
RAMP WING
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WARNING AREA

LGUTTER SLOPE

DRAINAGE STRUCTURES, TRAFFIC SIGNAL
EQUIPMENT, JUNCTION BOXES, OR DTHER
OBSTRUCTIONS ARE NDT ALLOWED IN FRONT
OF RAMP ACCESS AREAS.

RAMP SLOPES SHALL NDT BE STEEPER THAN
7.5%.

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

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

SEE MEDIAN COVER MATERIAL DETAIL FOR
PATTERNED CONCRETE SPECIFICATIDNS.,

*]F THE MAIN STREET [S UNCDNTRDLLED
THE BOTTOM DF THE MAIN STREET RAMP

. e e e e . r CAN MATCH STREET GRADE.
MIN. 4'x4' TURNING _ + 2/
SPACE AREA REQUIRED\ + ,% « ¥ > @ REQUIRED SPOT ELEVATION
o v e v 4 . ¥/
N L 4 L 4 L 4 » w W w / lPCR
z
/1
p
27 ]
]
B MIN.—]
5% MAX. v 4" THICK PATTERNED CONCRETE

12¥x12" BRICK PATTERN
CDLDRED SUNSET ROSE #160.

MAXIMUM 27 FLDWLINE GRADE
ALONG BDTTOM OF RAMP.*

5' MIN, fB v 4 DETECTABLE
DETACHED - N WARNING AREA
v e | - 4" THICK PATTERNED CONCRETE

- v gv - v - v R e CURB 12"X12" BR]CK PATTERN
- I ;e v v v COLDRED SUNSET RDSE #160.
W L4 t + N R4 L 4 L4 £ 4 N
DETECTABLE
WARNING AREA
S LANDING AREA RUNNING S
& a PREFERRED, 5% MAXIMUM
PLAN
4' MIN. L
TURNING 8'MIN. t=-2!
SPACE
TOP OF
CURB TOP DF
n PAVEMENT
s | a7 o [
Y. \‘k/’\\’.\f'ﬁ o o4
N 5
5 S AL
CONCRETE
SIDEWALK DETECTABLE

APPROVED BY THE CITY OF CASTLE PINES
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MODIFIED TO 5% MAX WARNING AREA
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CURB RAMP FOR CURB RETURN
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VARIES i [ 2!

/—'/z" EXPANSION JOINT

gl f FOR FLOW ACROSS PAN
/ CONTRACTION JOINT FOR
CROSSPANS LONGER THAN
CONTRACTION JDINT TE9<kiALL [BE TEVERLY
SPACED @ 10-12".

_4/3 EA¥ x4' PINS \F—H pm

g — ] —— R
= i e

T

I

—L

I

l_ | =
12! "PAN LENGTH"

FLOW LINE ON UNIFORM GRADE
BETWEEN RADIAL POINTS

GUTTER APRON SHALL BE 10"
THICK AND HAVE SAME
/2" EXPANSION JOINT REINFORCEMENT AS CROSSPAN

} (W/2) i (w)/2
CROWN SHALL BE TRANSITIONED OUT OF ] e )

THE STREET. SEE SECTION 7.3 DF THESE

()]
SPECIFICATIONS. NO CROWN EXISTS AT | I_
THE CROSSPAN B

2" MIN. CLASS 6 ROADBASE (IF:I
REQUIRED FOR SOIL CONDITIDN)

SECTION A-A
FIBERMESH MIXED Al 1/ LBS./ C.Y. CONCRETE

3" CLR. ]

WIDTH (W) | DEPTH (D) |THICKNESS (T)

loll

n 8 2

[l

[ E: E 10' 2y2"

SECTION B-B

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

APPROVED BY THE CITY OF CASTLE PINES
CROSSPAN

Issued: 15/2022

Revised:

CASTLE PINES

/%\ Standard Drawing No.
CITY OF

SD.6




20" 56" | 4

1—[—20—— s"L ©0SS_SECTION A

FIBERMESH MIXED AT 12 LBS./ C.Y.CONCRETE.

WIDTH OF CURB CUT S/
. 5'74‘WIDTH OF CURB DPENINCf 5 . N
A= P
Yo" EXPANSION
JOINT (TYP.)
£ £ i
EXPANSION JOINT MATERIAL A-mJ 5" EXPANSION
REQUIRED IF CONCRETE DRIVE IS ZJDINT (TYP.) \—VERTICAL CURB & GUTTER
USED BEHIND CURB CUT
CURB QPENING WITH TAPERS
—-I SEE CROSSPAN DETAIL FOR WIDTH AND REINFORCING CRITERIA I——
= a R
<. Sa, " s J \—PRDPDSED GRADE
- a4
CROSSPAN R - T N A‘A THR H T
WIDTH OF CURB OPENING EXPANSION JDINT
| T A ] MATERIAL REQUIRED IF
I/," EXPANSION CONCRETE DRIVE 1S USED

JOINT (TYP.) BEHIND CURB CUT

A

\/ A Q 5" EXPANSION L RE &
CONTRACTIBN VERTICAL CU
JOINT (CTYIE) CROSSPAN TYPE 1 JOINT (TYP.) GUTTER

CURB OPENING WITH CROSSPAN

NOTES:

1. BACK OF CURB CUT EXTENDS TD BACK DF WALK DR BACK OF BICYCLE PATH.IF NGO WALK IS PRESENT, EXTEND BACK OF CURB CUT T0 5'-6"
BEHIND FLOWLINE DR TO R.D.W.LINE, WHICHEVER IS GREATER.

2. CITY SHALL APPROVED LOCATION OF CURB CUT BEFORE CONSTRUCTION.
3. CURB DPENINGS OF 30'DR MDRE MUST BE CONSTRUCTED WITH A MINIMUM 20'RADIUS CURB RETURN.
4. DESIGN ENGINEER MUST DEMDNSTRATE THAT STREET DRAINAGE STAYS WITHIN THE STREET RIGHT-OF-WAY

APPROVED BY THE CITY OF CASTLE PINES
CURB OPENING Issued: _ 6/15/2022

Revised:
A\ Standard Drawing No.
CITY OF

CASTLE PINES SD.7
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4" SDR 35 PVC
| _—" PERFORATED TRENCH DRAIN

=
=)
~J
e

6"x4" PVC REDUCER

6"x12" SDR 35 PVC

/souo WALL PIPE

6“x45 DEG PVC ELBOW

6"x12" SOR 35 PVC
SOLID WALL PIPE

6"x4" PVC REDUCER

FLOW
§"x12" SOR 35 PVC ’ q

SOLID WALL PIPE
\4" SDR 35 PVC

PERFDRATED TRENCH DRAIN

|
APPROVED BY THE CITY OF CASTLE PINES TRENCH DRAIN 90° CORNER lssued: 64152022
0

- Revised:
ry ?‘ﬁm
Directér of Public Works ,/%_\ Standard Drawing No.
CITY OF

DATE ry/z7 CASTLE PINES $D.10




("dAl) ¥30NA3d
OAd ~ w¥*u8

("dAl) ¥30NQ
OAd ~ w¥*u9
ONOT w21 ‘08 3INAIHIS “DAd n9

NIVdd HON3ML NIVYQ HONIL

SD.11

Issued: __6/15/2022

Revised:
Standard Drawing No.

Q3LVH0443d MOE13 OAd Q3LvH03d
OAd SE HQS n¥ 08 IINAIHIS oGP-19 OAd SE ¥0S nb
4\ _ S . f
130 NV n9 e Y130 NIvQ
HONb.L r 2
HONZYL QFddviM . o o

f

\,4
NS

(03033N SV aN3LX3
OAd 08 3NA3HIS n9

¥Y1700 JL3HONDD

NN AN ANV AN
NS INSZ ;

N

M3IA NVId J3S
dvO LHOL H3Lvm

a2

X HONZYL 33S
HONIML Q3ddvim 7
n

XYNAG
MIIA NWd
NIN o 1 W9 = — 9 ~ NIW u€
Y1100 ILIWONDD
O - S "
N A SM7d LNONYITD of
s ssvaa— |
NIN o€ g B 3did OAd w9 _n "NIN §
:M - = -t :m,
—={ == £ wE -

_Q3033N SV ON3LX3

JAd 08 INJIHIS w9

ST W
S f

dv1100 31340N0D

‘ONIONOd NV SINIDd
M0 AZINININ NV ‘3d07S 3AILISDd
NIVINIVA D1 (3dId-X314 ON) G€ ¥aS
38 1SNA 3dld d3LvyD3d OAd wb T

"030NAINT Sy 030V1dAH ANV QIADNIY

39 0l d¥O OAd MOTW TIWHS
dvT1100 "ONILLI4 3dId 40 3dISLND
J134ONOD 'NIN MOIHL «f 3JAIIHOV

0L HONON3 394v7 39 TIWHS ¥v1I00
JL3YONDD 40 Y3LIAVIQ 3AISLNG 1
*S310N

BACK TO BACK TRENCH

DRAIN CLEANOUTS

CASTLE PINES
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8" CORE INTO CONCRETE STRUCTURE,

PLACE TRENCH DRAIN IN DPENING AND
FILL VDIDS WITH CLASS D CDNCRETE

4" TRENCH DRAIN
SEE DETAIL SD.8a

FAR TYPE R
A INLE —Z A
b )

_...B

PLAN VIEW

._—r___
ll 6"
FIJR TYPE R

v

\_4" TRENCH DRAIN
SEE DETAIL SD.8a

\8" CORE INTD CONCRETE STRUCTURE,
PLACE TRENCH DRAIN IN DPENING AND
FILL VDIDS WITH CLASS D CONCRETE

4" TRENCH DRAIN

i
ll 6“
FOR TYPE R
INLET

[ /f/“

2'-7" TYP.
— FOR TYPE R
INLET

=3

SEE DETAIL SD.8a

/

B" CORE INTD CONCRETE
STRUCTURE, PLACE
N\ y
TRENCH DRAIN_IN
OPENING AND FILL VOIDS
WITH CLASS D CONCRETE

APPROVED BY THE CITY OF CASTLE PINES

TRENCH DRAIN CONNECTION TO
INLET OR MANHOLE
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i
| | !
| - \ ﬂ:l 3
| | T~
| [
| [
| /l | PLANTED AREA
EXISTING CURB_/ | | FILL W/ 1'-0" MIN. TOPSOIL
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| | THROUGH SD.11
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=
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| | © S
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— _.._3"
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MEDIAN CURB CONTINUDUS 3" CLEARANCE
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TRANSVERSE /5" EXPANSION JOINT
EVERY 200 FT. ALONG MEDIAN

EXPANSION JDINT MATERIAL
AND SEALANT (TYP.)

MEDIAN CURB
AND GUTTER

MEDIAN COVER
MATERIAL

RECOMPACT SUITABLE DN-SITE OR
IMPORTED FILL PER TABLE 12-1.

EMBANKMENT : RN
MATERIAL ///\\\>//\\4\

NOTES:

1.
2.

MEDIAN COVER MATERIAL SHALL BE CLASS D OR CLASS P CONCRETE.

INSTALL !/2"x6" EXPANSION MATERIAL AT MEDIAN NOSES, FIXED DBJECTS, AND AT TRANSVERSE JDINTS AT 200 FT.INTERVALS
(MAXIMUM) ALONG THE MEDIAN,

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

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

APPROVED BY THE CITY OF CASTLE PINES

MEDIAN COVER MATERIAL lssued: __6/15/2022
—

DATE
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NOTE: WASH & BLOW DUT WITH FORCED AIR UNTIL DRY BEFORE APPLYING

/4
N T P T
N.T.S.
o
—

= . ‘ a4 N ".E'
a y —
. a%y e <JOINT SEALANT_ . =
o - MATERIAL™ 4
. < . 2 ! .
a4 a =1 o LE qﬁd‘
. 4 ea 4T KH/
: e s B

s L.l a (éEE NOTE 2)9‘/

SAWED JOINT
N.T.S.

AP

SEALANT MATERIAL.

.
3
%
<3

<@
e

TS
RS
Potetede!
%62 %% % %%

.v.
odede!
&S
A.O

TR
OO
3
0K

<

R
SILICONE SEALANTa, - ° '

oggesesess
%e%e %%

-'v
&
5

s a

<

X a
e o 4 4
-

PREFORMED JOINT MATERIAL ~ *

NOTES:

2. 3" DIA. BACKER ROD.

l.  JDINT SEALANT MATERIAL MUST BE ON CDOT APPROVED PRODUCTS LIST.
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CONCRETE JOINTS

7
Mi o 7~
Direcidr of Public Wor

DATE

CITY OF

CASTLE PINES

Issued: 15/2022

Revised:

Standard Drawing No.
SD.17




Vl INGT OINvS
HIOW N HILYAN0 B0 1314 4L SEVIS KO
SINOP WNIINUONOT 804 1¥'0 30 TIVHS

INIOr NOILOVSINOD
"ONIONOB IN3AT8d 01 VISV ISHINSNVHL 0373m0Q

QNNAdY HIHIO ¥0 Hidvd INICUNE ‘13IHS
JUSY1d J0 03S0N0D 38 TTWHS A3MvIuA ONOE

8=a NOIJIs

P
1o R PRSI R
V=V NOIIT3S SUW M yowas ONoR

(i (¥ weor 3%)

N
{2 NOUY (33N 01
H3dvl iy

INOX0E L3INT gany
Nozdy N .8 UIINGT %0 @ S 1NOXOA |
31 SUIN0D 1n0x08 Hi08 (31—
1 INOP 3SUINSNYRL o

“1N38 30 3Sh VIOV
OL GIMOTIV S1 AYmAA v

i

W

ININIAVd NI ISVD |
F10HNYA 80 13NI = ,FE. v
" . o QIN04 38 0L AVWA3IN TIVHIS SIND . {anor_3nvd
T o) H@%@ SHOME>LIANUSN IOl ,,  SIHNG T4 N0 030 B 0L, TININ WHONLIONDT) TNDIVIR HASHYIL)
.L.s_ o 1 INIOT NOILONYISNOD INTOT NOILONIISNOD INIOF NOILOVIINGD
TYNIQNLIONOT TVNIGNLIONO1 WNIGNLIONO

2l

Nl
ss1
Az
i Goa | ®
NSt 9 °N NUGL S L <N OL
110 #¥S 0 HOLOA
T 5 : s,.%-
NI 6T’} S 'oN N oL S LT NE !ﬁ.wz!%émEM_:Eun
HL O1 CIYS 30 TWHS
N r ON N8> ¥3UND GNY BYNT DHLNONOA
ST NI INQOF ISUBASNYVAL 31
uve Tamog | ZIS HYE UL | (1) SSINOIHL ININAAYH /
"SI 3HL N 404 Q3T S¥ 38 TIHS (1) SSINNML LNBHIVE L — R A .
SIION WaIN3D
BVIS_AYMOYOY
RN

15/2022
Standard Drawing No.
SD.18

Issued:

Revised:

CITY OF

CONCRETE JOINTS
CASTLE PINES

CDOT M & S STANDARDS
M-412-1

REFERENCE:




"SNOILYIO INIGIS 804
SNYLd 335 “AINO SINOC)

H0J ONINOISNINID INYT
JONVHO (3d5 ONY AV

15/2022

SD.19a

Issued:
Standard Drawing No.

Revised:

n -
INVT-0RI wang
2 N ) V:&B-Rm,_._ W @A; 2 Nl 3 nW--n;U. - /%w + 1T
o o i i I X e i e sl el e WL VPN I BT - .h.r o et 1 MRS A0 WO IO ~©] IO
T S B I o v s 2y Oy ® oL
(€ 2108 335) oI g X i@i%\ll\l\&u R - , _
o —& i s ) gz
SNOLLYODT SNIdILS 404 .

‘SINTVA 3INVHIN0L 0IMOTIY 504 Z(B)EL'ZLr NOILDISENS 335
SIONVIITOL INIWIOVTd T3MOQ ONILVELSATI STvL ﬂzﬂ]ﬂﬂqﬂlalﬂlnujz%ﬂ

CITY OF

TYPICAL CONCRETE JOINT LAYOUT
CASTLE PINES

SINVITIOL MIXS ZWOH ONY Tv13Q ¥v8 13m0Q0
AONVHII0L MIXS TVOILLHIA ONUWOHS AONWITTI01 WOUY3A ONMOHS ‘HOLYISNWIL “ZHOH DNWMOHS
V=V NOILOIS ¥Y—-v¥ NOILDIS MIA NVd
MOUDBISNRY st Dpssssssnssns SNVId WOHA SSINMIIHL INIWIAVA SI L e
NOLTVAINGD === =
pEIEENG D A WOUNIA 2/ Wous- e L D133Vl
3 géwﬁm = — ‘N_.Snx_.EDeoz
GLONLISNOD WNGNIIONT ————{(0)———— { T —
v v
NOUVUINGD TSUIASNVYL ———— D p—
QN353 INOT SY3TNOAS J13GON0Y HIA VROVOd J1390N0D

TIAVAL 40 NOLOINKI dO4 INOAVT EINIOFM TWIIdAL

QIA0UAGY 1 035N 18 AV JNY] 3ONVHD 033dS Lv SNOILYIOT INIGF WNIGLONQ] |
IUNMILY "SI 3ONVHD (D3CS B0 SHIdVL H0J ¥D ATAIVAYAES 0300¥ SI 31 OLLWAL N34 G350 38 01 (1) ¢ SO OTETTTC FTTET e, 6 )
Uv_.._.@_nli._@—i.*i@“
"SIHON 9F AlvA AW NOISNIMIO HIGM BYS 40 N3 1004 ¥ 40 1003 Z JHL ‘SBYIS HIOM TBYRVA ND 9 Wqﬁ BRG] P20 SRR LADASAN £5 2228 R T
05
SINIOT NOILIVALND 03RS WNIGNUONDT (D) Hl [~ .
03 30 TWHS SHITVIOHS HIOB ONY NIWIAvd TVROUIIAO 3NV1 ¢ JHI 'SAVMHOM 030N 30T + NO 6 @
LAl TSN N _Nlu.l.w ----------------------------
“INOP @UNN NY 38 TIVHS INTYIINZD JHL 1STHVIN B O L LA L RN LR LR L LA
INOM ML ‘1324 OF NV H3O SIININIVG 40 ML SPONNUNGD ¥ NBUM ¥ apod |
SNYM HL NO (VNS ST  SUI.8
M XINO GILINAISNOT 38 TIVHS SEYIS 1004 1 HIINONI JHI A8 WAOSSAY 304 INOVI ;A I S PP PR FIFETTE FETwaws S
INOP INBUIAVE ¥ RvdDid TRHS HOLWIINGY 3HL ‘NGBH3H ORAN0D LON SNOLIGNOD BTz o | P L o o o o i o o L
40 TSN SYH 193004 3HL MO CAVONYIS SiHL WONJ SNOULVIAWA 535000Hd HOLJVMINGD FHL 41 ) 3 3 3 o
"19300d JHL H04 INOAY INIOF 3HL ¥0J GMVONYLS ¥ SY 035N 38 0L OXINZN S INOAY] INOT SHL € | > @ €
‘o D v Houd 1334 2 40 momni v 10 wvor (D v v ivor (D w0t 2 NLl | i = I — = T o T il
“(OMdOLIUHA) SAVISIAG JLHONGD NHL 01 A1ddV LON S300 NVId (VONVIS SIHI °L K o = g / St gl
b ———— oNvs 2N (G awy () WAL .

SI10N WHaINID

NMOHS Sy YIAINOHS INNNWA 30ISI00 HOYD KO STWANLIMI ,00C @ (03dMYIS 38 TWHS ONINOUVIS

CDOT M & S STANDARDS
M-412-1

REFERENCE:




OF

'SNOLLYJOT ONIJIMLS HOd
SNYId 33S "AINO SINIOP

404 ONINGISNINK] 3NV1
JONVHD Q33dS ONV afvy

N2

"03A0YddY 4l 03SN 38 AV 3NV] 3ONVHD 03345 LY SNOLVOOT INIOM TYNIONLIINQY
ALYNYILTY "SINYT 3ONVHD (334S HO Sd3gVl HO4 30 A13IvdvdlS 0300V SI INVD Dlivdl N3HM Q3SN 38 0L

"SIHONI 9F AWA AV NOISNIWK] HIGIA BYIS 40 N3 1004 # ¥0 1003 Z JHL 'SBYIS HIQIK J1avIVA KO 9

'SINKF NOLLOVALNGD 03WYS TWIanuoNoT (D) Hum

030vd 38 TWHS SYIAINCHS HI0B ONV ININIAVA WNOLDIMG 3NV T JHL 'SAVMHOIH Q3AW0 3NVT » N0 6

“INIor (@) GILUNN Ny 38 TIVHS JNMYIINID JHL 1SIHVIN

INIOM 3HL ‘1334 OF NyHL ¥3QW 3TN0 S) ININIAVA 40 HIOW SNONNIUNGD ¥ NIHM ¥

“SNY1d 3HL NO Q3LYNIIS30

YIHM AINO GALONYISNOD 38 TIVHS SAYIS 1004 ¥i "HIINIONI JHL AB TWAONddY 404 LNOAYV]
INION ININ3AYA ¥ JuYdIdd TIVHS HOLOVHINOD 3HL 'NIREH 034IA0D 1N SNOILGNOD dvInoZRidi
0 WNSINN SVH 103M08d 3HL 4O QUVONVIS SIHL KOUJ SNOUWINVA S3S0d0Ud HOLOVHINGD 3HY JI

“L03r08d 3HL 304 INCAYY INIOM JHL ¥04 ONVONVLIS v Sv Q3SN 38 0L 030NAINI SI INDAVY LNIDP SIHL €

INOT (D V WO¥3 1334 T 40 NN v 10 INOr (D) v Ly INor D 3w 2
“(ONIJJOLAUHA) SAVRIZA0 2UAINOD NIHL OL Aldd¥ 10N SI00 NYId GHVONVIS SHL “I

S3ION Wa3NTD

15/2022
Standard Drawing No.
SD.19b

Issued:
Revised:

CITY OF

CASTLE PINES

TYPICAL CONCRETE JOINT LAYOUT

CDOT M & S STANDARDS
M-412-1

REFERENCE:



15/2022
SD.19¢

Issued:
Standard Drawing No.

Revised:

N oM S| INGNIAYS A
dBH §l ININIAY 3l 40 NJvA 30 INOMJ /
HIM 0NNV 38 VN ¥
* FesSd nﬂ\ 0N 135
Tomon v s 0 O] N « ¥ITI AN
2 18 TIONY 10 ONIONNOY * . i
| @ \ o , T NOSNYI 2/
; 1 1
E— dAL 1n0xoa
w\\ N@ \ — X % : o 9_8|.w1 2 o)
—~ SYoYe
— N .l_. J —.I s f.-.“ i ¥ s r
diL 2
b e
Ll @ © & ® L
aom y
& Q- o)
- ol M ‘r./@ e AN -
¥ =
e L ® A ©
\\.J\ N CEIT] ELLL)
d ano v Buny W TN
7 WHIUNI A
5 p SHOHS n *
oW1 9 HINO INOD XM St @ \
WITL SST1 40 3L .9 "IN0D "X 2t
L1, &T
81> 10w TS IV INIWEY HL
HIM SINOP ATIOILNONON G3H00d §1 341D
WAL TIGISSINGGA TOHAYH QNY BHND 4 CEMNO3 0N LNOP
0
£ i
wior (D gaunn wy 38 v
INMHINID ML LSIVEN INDP 3HL “Li Or KVHL 43O QN0 1 INIH3AVA 1Y HLGH SNOMNUNOD v NIHW O T
(@ nous wm 13 2 %0 wor(D)av pwor Do 6 'd NOLVEINOD % ™
ISHIASHVHL O371IMOL
‘0350 38 TIVHS "STVLI0 3L N NMOHS Y “INOP MOV "1 ¢ WOIdAL ¥ “RINLINAIS HANT) N3O
1S MYUNS 4O TI0HNWA ININGAVD NI—LSYD ¥ HOMI ‘L1 | NYHL SST1 SSvd (TINON INKOF WNIINLONGT v Ju3HR '8 NOUDNAISNO ()
] TIHN Y 10 L3 ¥ NHUA SV TNINENGY o i *TH
TIHS 1NOr ISHIASNVELL OK “SIZINI NV STIOHNV MYINDMD JD MIINID JHL Ly QANIO) 38 TIVHS SINOF JSHISNWIL 'L R 7 % ﬂ
HIIVRIE ONOB ¥ 3ND3Y ION TIVHS INNIONIZNM = .
S3X08 INIATNON ONY JATVA SY HONS SIMNLNMLS 4TTVAS ‘SIMNIONUS 376 UYINS ONY STIDHNVA ‘SITTNI Ly \ ,EI/% /
V3XE ONOG ¥ 35N GNY 1OTTIS 'SNYId JHI NO NAOHS ISIWATHIO SSTINN ‘TWHS HOLOVIINOD 3HL 9 NOLORRUSNOD z
'SINOA SHOVH KUY NOILDISYIINI Ly INOP BHND 40 NI B dOL NI HITIY INKOP NOSNYGXA NIA N1 2/ 30vid 5 # T w0 O O
§AUND ONY BHND /
0 BYND JHL HONOYHL ONILXT ONY INIKIAVA 4O INMIMIINID L OL BYWIDIONIGId SINOM ISUIASNVELL LONMISNOD NOULVHINGD 0
JUNSNRIL AL d_
QALUNG. QHY BHND JHINONOM HUM (ALUM:d
"L S1) L ST1 K0 ONOYGS KAV JAVH QNY 'TIGISSOc NZHA SONDRMA 3NV HLW 30:NIOD TIVHS SINIOP TWKINLIONGT T L NOSHYEXa @ ﬂ &
HTINONT JHL AB WARIIY H04 INGAYT INIOP (NINIVA ¥ JaVd3ud TWVHS HOLOVIINGD 3L ‘NS Q2H3A0D =
LON SNOILKINDD HVIN9381 ¥0 WISONN SY LOIrONd JHI HO GAVONVIS SH1 HOHI SNOLYINVA SISOd0NJ HOLOVHINOD ONTTT INOT -
3L Al '1930Hd FHL H04 1N0AY LNOF FHL 30 GAVONYIS ¥ SY 0350 38 OL QIONIINI S) (NQAY LNOF WOIAL SHL 2 ]

“(ONIdOLIIHA) SAYIYIA0 UTUINOD NHL OL Alddv ION SI00 OMYONVIS SHL )

$3ION Va3INIT

CITY OF

TYPICAL CONCRETE JOINT LAYOUT
CASTLE PINES

CDOT M & S STANDARDS
M-412-1

REFERENCE:




A.E:zu§5.8z§ @
1¥ VRN HOSNYX3 1

—— —]

[T IN3MGAYd dBH

]

—A_ll | i
S R S o

1NOd ¥ BAND i "\
INOP SNOARIA JHL ONY INIJ V3L 8Hnd
¥ Iy GUYO0) INOF ¥ NIIMLI o¥O 'Y ZL ¥ N3KL
RON S RAIHL N3HH (dAr) 343H 03V 38 TIHS INIOP vl 7

UL

Ce @
®

l‘\ﬂ
INOd VA8 B8N0

“INOF SNOIRIE HL ONY LNXOd 3388 83N
¥ 1v 031201 LNIOP ¥ NI3MI3B dvD LI 21 ¥ NIHL
3HOM S YL NI (M) RBH Q0¥ 38 TWHS LNIOM VHLX3

L

E 1 1
¢
woor (D aawnn we 38 Tves
AN ML LSIIVIN INOF 3HL L3 OF Wbl 30K Q3000 S NIV 1Y HLGK SOMKUNOD ¥ HGHA 01
(@ nows i 13 2 w0 tior (D1 wor(Davoor
0360 38 TIHS ‘STVI30 3HL M NKOHS SY "INON vl *L3 Z WAL ¥ "BINLO0UIS
IS WIS 40 TIOHNVA INGK3AYG NI-ISYD ¥ NOYS “Li L NVHL SST) S5Wd 0VI0R INOT WNIGASNGT ¥ RITHM 8
“TIOHNYH Y 0 L4 ¥ MUK SV
TIVS 100r JHIASVAL OF SLITN ONY STIOHYA WYIJMO 40 JLIND) 3L Iv QIO 38 TVHS SINOT Tul/SNeL 't

YINYIIG ONCE ¥ RAMNDY LON TVHS
SIK0A INGRNON ONY JATVA SV HONS SIUNLOMIS ¥ITIVAS "SDANLOMMIS 1S WINS ONY STIOHNYA ‘SLTINI LV
AV ONOB ¥ 35N ONV LO31IS ‘SNYId HL NG NADHS SSIINN TMHS HP

SINGG SNOVY NINLIY NOLOISHAINI IV 1NIOr BAND 50 ‘NI 9 a0l M HITIA INIOT NOISNYSX3 ‘NN NI Z/1 3Wd G

H3LNG GNY GiNY
U0 AH0 JHL HONDUHL ONAUXI ONV ININIAYD 30 INMAIINGD JHL 0L HYIOIONIGY3Id SINIOM SYASHWAL LMISNGD ¢

(¥3LING ONY GUMD JHLNONON HIW 0LIGI3d
M GH) "L SZ1 30 ONOVES IIAXYM 3AYH GNY ‘TISSOd NIHK SINDRIYN INY) HUM JIONOD TWHS SINOP WNONIONOT €

“4I3NING 3HL AQ WAOHddY 804 INCAY] INIOM ININIAYD ¥ 3uvd3ud TWHS HOLOVAINGD 3HL ‘NRMIH 03U3ADD
L0N SNOWKINOD AVINOINE 80 WNSANA SVH 1D3r08d 3HL HO QUVONYIS SHL WOHJ SNOUWINYA SISOdMd HOLOVHINOD
FHl Al "LI3°0Ud 3L 80 INGAY) LNIOT 3HL HOJ GHYONYLS ¥ SY Q35N 30 0L OGN Si LNOAYT INIOF WM SHL T

(INAOLIUHA) HOWL "L1 8 MYHL SST1 SAVIIIAO FLTUDNOD OL AlddY ION SID0 GUVONYIS SHL I

SIION WaaNID

@ w@

gas

W

.§§¢=§|ﬁ]«|
B._u.S .,B.. J
QJ
WHKNLONG) oS

HOLLIVSINGD |®|

WHIGNIONGT

NHOUONULSND >

ISHISNAL 0

TYNONLONOT 03

{3}
FSHISNRL peey

NOISHYXE |.®| P,

QN353 INIOT

N .
Y |2 -
R
= ¥,
il e
N E= 7
B B |&
3 R =
2 3|5
2 5|8
T
=
~
|
IINGHS S
T
4 = 23]
2 —
21 8 =
Ll (=¥
T | =
L 23]
o &5 5
2 m cM
48 1 C
<
Tl B
>
[oP]
[
o
-
]
=
E= T
U2 o
Ippary
X =
=
E—
[
[
[

REFERENCE:




INLET

BARRIER
CURB FACE

N

% WHEN A TYPE R INLET IS

* &' TRANSITION

GENERAL NOTES:
SEE SHEET SD.20d

(DOTTED BARS ARE IN SECTION O-D)

USED WITH MOUNTABLE MOUNT ABLE
CURB AND GUTTER,S FT. CURB FACE
TRANSITION SHALL BE
CONSTRUCTED. MOUNTABLE CURB
AND GUTTER
SEE CHANNEL LAYDUT ON SD.20d.
" ——8"—] A - FDR A 1'-0" PAN SLOPE 2" PER FT.
1" LEG . 8 __FISH LOGG, A
FLUSH WITH I/ 1 4"= /7 CENTER ON INLET 21-Qn 4140
CURB FACE THD. 3)/2" (FOR A 1-0" PAN
TYPE 2—SEC.I]B)\ e /2 #4 AR, SLOPE 2" PER FT.)
K 8 [8 5 /718" LONG k] Yy
;.. AN - ;/.;‘- = /_ R=1'/4"‘\ ’ /—SLDPE 2% 70 GUTTER
. n,: 4 R=2||__\ '\- Jl_409 8II DC 601
(/4 g " 8 J_4‘“7 ASLDPE=]“/FT_ T
4 =1
I 6" "'_/“"' IF A
1 21 T 2" CLR.
h_1l/>" PIPE SPACER 501, n 503, "
| AND 1" LOCK NUT 5l OC. 5/ 0.C.
g 408, =R
' 12" 0.C clR—7T |
4o .C. ¢
4 _1 % A 2 IN. DIAMETER o /~3" CLR.  INLET STEP 16" MAX.
/ TEMPORARY HOLE 1 REQD FOR Al
'-H.. [y A n » ” r
~ IWa" DIA x 24" GALV.  pop [RAINAGE SHALL Ha3'-6 J
~tH _ "}—SsOLID STEEL ROD i | ey St Ir 2
10! >< g pc BE PLACED AT . 407,
EMBEOMENT ;'/ [ - SUBGRADE ELEVATION | | | B"WING FL.  gupci
OF A MINIMUM THREE [——H-+——-1—
7 NVa INCHES BELOW ROAD Ne202, o I ‘[‘)Oé B d
31x3"x¥%" PLATE BASE. THE HDLE 1" 0.c. 11" D.C. L
¥ ¥ SHALL BE PLUGGED F D
WITH CONCRETE L
S R Py ==
¢ PLACE ENTIRE ASSEMBLY BEFORE PDURING CONCRETE, " DG //-"w\
CURB FACE ASSEMBLY 407, WA DL
9" 0.C.T [
8" WAL
4 ¥
(TYP.)/ AN 0/
409 2" ALL_/] ” ]
i Y AROUND
1| { \
L —502
\a05, 1405, \suor
77803 6" 0.C. 6" 0.C.
| J—
I s Ay
|| \,—‘4*’ J 314
/ -il T | 413 SECTION B-B
9 I I END V E
e | m— |J —u— — — NOTE: MANHOLE RING & COVER, STATION
|\t T I LF’ PDINT AND DUTFLOW PIPE SHALL
B | B T BE LOCATED AT THE SAME END
- 4 DF THE INLET.
— = Hr
11o.c.
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* WHEN A TYPE R

1-4" ——

L=10-0" —

INLET IS USED WITH
MOUNTABLE CURB AND
GUTTER, 5 FT. TRANSITION
SHALL BE CONSTRUCTED.
TRANSITION SHALL BE PAID
FOR AS CURB AND GUTTER.

L=15-0"

FOR LENGTH (L) 10 FT.OR MORE, PROVIDE
MAINTENANCE ACCESS AT BDTH ENDS WITH
AN ADDITIONAL MANHOLE RING AND COVER.
CUT REINFORCEMENT BAR ACCORDINGLY.

*STATIEIN PDINT AT MIDPOINT
OF INLET ALDNG FLOWLINE

164"
— BII

3" CLR.

ENDS OF 8 [ BEAM

FACE OF
CURB

. 30" 3" EACH END ... | MEET SHAPE
, % D 1'/4" DIA.ROD , DIRECTION | DF NORMAL
N5 OF FLOW BARRIER CURB
I : ] . < ) AND GUTTER
l 3 | INLET PAY LENGTH | 3| MERE
[ TRansITION | o I TRansiTION |
GUTTER PLAN VIEW GUTTER
CUT OFF OR BEND BARS TO CLEAR MANHDLE L 5-0" '—— L=10-0" L=15-0"
4 " f “MANHOLE | i 503q_F4og e g i =409
B 403 —l s a0 "-.;'\ :Ff :_;%,._/403 _\“F:f'— 403
I \~501 20 CLR, —;,/ __)‘ | 601 601 | 501 801 | o
w4l — 3 CIR. /"01 — L[t | — |40
=5 AIH /_ ¥ CLR'_L RN s ::‘ ‘_ HSS! ‘
LR VS LT g N\ = I N — i
O T |07 T O | |~—s07
¥ — ey S| -,L JE— | '. .} =5 _é‘
i 403 -..h:_:' ‘1?)3 /—‘ .III '- ;L/403 '.II :
2 ;'.",,. G - b S X 2 L
;’ -?% U
1 30 CLR. S 405 ) 406 _/ 40 405 406 (TYP.)
0.c. 6" DC. g uc 6 0C. 5" 0.C
| 6I_8II lll_Bll lsl_sll
SECTION A-A REGULAR INLET 5
01 C=q - 10'-0"41 ﬂ L=15'—0"<—\/_ 50
502 .
i \ r—' 503 —-1 r ’ 502 ]409 .
g L W—s v . 17 . IJ N E’
| Pl + _—j — _r_,.__:_ il
D e e &l T %
I 5-gn " MIN. 0.5% SLOPE | | [
o 3%3‘ JL_ CONSTANT #‘:ijl_'s_ | __L _U ] . )
) S T e s 2 5 2 S AR
Ho>s5 | |___ 1 a1 42 = T j
::—-‘;-'j- | VARIABLE 403 — 410<J J <_‘ 411 112
O ' \ 1| C D
(Ul w7k
” : I SECTION A-A INLET
i | - WITH DROP BOX ~ H>5 FT
REFERENCE: CURB INLET - TYPER .
(5',10' OR 15 IN LENGTH) SR
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ALL INLETS INLETS: H< 5 FT. INLETS: H>5 FT.
BAR §| oC.
MARK orR | spacing | TYPE L =5 FT. 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 11" 1l 15 N 21 . 26 . 11 . 11 .
402 4 117 Il 7 . 13 . 18 N 7 . 7 +
403 4 9" 1l . 4’0" N 4'-0" . 4'-0" . 4'-0" . 4'-0"
405 4 6" Vi 11 6 -10" 21 6'-10" 31 6'-10" M 6'-10" 1 6'—10
406 4 6" Vil 7 8'-10" 7 13'-10" 7 18"'-10" 7 8'-10" 7 8'-10"
407 4 9" Il . 5-10" » 10'-107 * 15'-10" . 5'-10" 5 5'-10"
408 4 12”7 1 3 6'-10" 3 11'=10" 3 16'-0" 3 11'-10" 3 16"-0"
409 4 8" I 6 5-10" 6 10'-10" 6 15'-10" 6 10'-10" 6 15107
410 4 1" Vil 3 . 3 .
411 4 11" I 3 5-2" 3 10'-2"
412 4 1" 1 3 2'-9” 3 2'-9"
413 4 g" H 7 10'-10" 7 15'-10"
501 5 | s51/2" W 11 3-4" 22 3-4" 33 34" 22 34" 33 3—4"
502 5 51/2" m 1 11'-5" 17 11'-5"
503 5 | 51/2" il 5 3'-6" 16 3-6" 27 3-6" 3 3-6" 6 36"
504 5 | 5127 1X 5 8'—4"
501 6 21/2" v 2 8'-10" 2 8'-10" 2 8'-10" 2 8'-10" 4 8'-10"
WE[B5 1 5-10" 1 10'-10" 1 15'-10" 1 10°~10" 1 15'~10"
2 BARS, 1 ROD —— ||# BARS, 3 RODS| —— |8 BARS, 5 RODS| —— || BARS, 3 RODS| —— 8 BARS, 5 RODS B —
* VARIABLE, REFER TO TABLE TWO. 4 v J L .y J

W INCLUDE #4, 18 IN. BARS (SEE CHANNEL LAYOUT).

REGULAR INLETS DROP BOX INLETS

TABLE ONE ~ BAR LIST FOR CURB INLETS, TYPE "R"

H' LENGTH ! NRO{.CﬁE%RD- ggépR%%g. corll_c=.5' STEEL co:]c= G STEEL CONCL=15.STEEL

401 402 410 403 407 | 403 407 cu. YDs. | LES. cU. YDS. | 1ES. CU. YDS. LBS.
3-0" [|[2’-8" | 1'-8" 10 3.2 285 5.3 497 7.4 706
3'-6" || 32" | 2'-2" 10 3.4 305 5.7 528 7.9 747
4'-0" || 3'-8" | 2'-8" 12 3.7 326 6.0 559 8.4 786
4'-6" ||4'-2" | 3'-2" 12 9 3.9 334 6.4 571 8.8 803
5'-0" | 4'-8"| 3-8" 14 11 44 354 6.7 602 9.3 844
5-6" ||5°-2"| 4'-2" | 3'-57 16 13 15 6 4.4 375 6.0 507 7.4 B850
6'-0" ||5'-8" | 4'-8" | 3-11"] 16 13 16 6 4.6 382 6.2 616 7.6 860
6'-6"||6-2" | 5'-2" | 4’-5" 18 15 1B B 4.8 402 6.4 637 7.8 B8O
7'-0" ||6'-8" | 5'-8" | 4'-117| 20 17 19 10 5.0 423 6.6 654 8.0 897
7'-6"||7°-2"| 6'~2" | 5°-5" 20 17 20 10 5.3 430 6.9 B64 8.3 907
8'-0"||77-8"| -8 | 5-117 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'-D" ||8-8" | 77-8" —117| 24 21 24 14 6.0 479 7.6 711 9.0 954
9'-6" ||9-2" | B'-2" | 7’-5" 26 23 26 16 6.2 499 7.8 732 9.2 974
10'-0"| 9'-8"| 8'-8" | 7'-11" 28 25 27 18 6.4 520 8.0 749 9.4 992
10'-6"1]10°-2" 9'-2"| 8'-5" 28 25 28 18 6.7 527 8.3 759 9.7 1001
11'—ol|10°-8"] 9'-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 QUTSIDE 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"

CURB INLET - TYPER
(5,10'OR 15" IN LENGTH)
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ELEVATION VIEW
MANHOLE COVER (TYP.)

Eal R

o

12"

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

CONCRETE WALLS SHALL BE FORMED ON BDTH SIDES AND SHALL BE 8 INCHES THICK.
INLET STEPS SHALL BE IN CONFORMANCE WITH AASHTD M 199.
CURB FACE ASSEMBLY SHALL BE GALVANIZED AFTER WELDING.

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

REINFORCING BARS SHALL BE DEFDRMED AND SHALL HAVE A 2 INCH MINIMUM
CLEARANCE. ALL REINFORCING BARS SHALL BE GRADE 60 AND EPDXY COATED.

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

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

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

. STRUCTURAL STEEL SHALL BE GALVANIZED AND SHALL BE IN ACCORDANCE WITH

CDOT SUBSECTION 712.06.

. ALL MANHOLE CDVERS SHALL BE CAST WITH A "ND DUMPING DRAINS TO STREAM"

MESSAGE AND A FISH SYMBOL. THE SURFACE OF THE MANHOLE COVER SHALL
HAVE A NDN-SLIP PATTERN.

=237 == 24"==25" 140 #4 BARS .
_....’_7.._.12” 18
1

o U ] FOR 5' INLET No. 4

4" et 74" g me20"
——12" FOUR §#4 BARS -
12”’3& - _ *_5"‘1 f 8[8.5 |

[ ]

3| — 1ror 10 ner SECTION AT
. . . TYP.

30" ef==30 35 _'*‘ THREE 1%" HOLES

- 10-10
WEIGHTS: COVER = 125 LBS. 22 22" 20 e 04 02 = 20 =22
+ RING = 135 LBS. "l K ] Toa o e I?CHT 10 BARS
TOTAL = 260 LBS. 4‘ 4= [ B r
TYPE 1l [ ] oll o U o U ol 1o i 1 FOR 15" INLET
ELEVATION VIEW _ A B B B B .
MANHOLE RING (TYP.) =3 30T 30T 307 =30 =35 e 1 hoLES
LENGTH ' 15-10 '
CHANNEL LAYQUT DETAILS
— SEE CURB FACE ASSEMBLY ON SD.200.
TYPE Il TYPE V TYPE V TYPE VI TYPE Vil TYPE Vill TYPE X

— 44"

41"

SEL, 502 Lza?]‘{{

[ e |
ZJD_ g VArl;h[:flllo 25' ‘ 408 212-" %04 i‘[
b

——12" =

I (S i
—| VARIES |=— fe—a4"—]

BAR NDING DIAGRAMS ~ (Dimensions are Qut—to—Out of bar)

REFERENCE:

CURB INLET - TYPER oot 415202
(5,10 OR 15’ IN LENGTH) o
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MEDALLION
(SEE NDTE 10) l
1
( £ _Ai 6"
o8 g
4 nfm.—
= 48"
i STEPL ik
K, 36“
| |eouTs jx
= |
] RECESS 18"
™~+—FOR GRATING—1*]
3" MIN, : 4 l
CLEARANCE
i | (.
1 !
PLAN
f 42" i
1 , [
402 o
f4 o
12" MIN. 12" |CENTER

GENERAL NOTES

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

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

. CONCRETE SHALL BE CLASS B.INLET MAY BE CAST-IN-PLACE DR PRECAST.
. REINFORCING BARS SHALL BE GRADE B0, EPOXY CDATED, 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 X 6-WL4 X WL4 ORB XBE -W2IX W2L

. STRUCTURAL STEEL FOR GRATES AND GRATE [NSTALLATION 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 THRQUGH WRITTEN VARIANCE.

. CLOSE MESH GRATES ARE RECOMMENDED WHERE FDOT TRAFFIC OR BICYCLE

ROUTES ARE IN CLOSE PROXIMITY TO GRATE. THIS GRATE IS NOT ADA COMPLIANT
OR BICYCLE FRIENDLY AND SHALL NDT 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 SHALt CONFORM TO AASHTO M 199.

1 9. SEE STANDARD DETAL SD220, SD.22b, AND SD.22c, FOR REINFORCEMENT AROUND
3 THE PIPE OPENING.
30 MIN. | i 10. ALL INLETS SHALL HAVE A 4 INCH DIA. METAL MEDALLION WITH A
CLEARANCE “ND DUMPING DRAINS TD STREAM" MESSAGE DN [T. THE MEDALLION SHALL HAVE
—~1-6 36" 6" [~ A FISH SYMBOL WITH A BLUE BACKGROUND. IT SHALL BE FIRMLY ATTACHED T0
48" ‘ THE TOP OF THE INLET WITH A PERMANENT FASTENER,
ELEVATION
CONCRETE INLET
BAR LIST FOR H = 2 FT.-6 IN.
QUANTITIES FOR ONE INLET AND BENDING DIAGRAM
v v ND
N MARK |7 IHEIGHT| LENGTH
4 | CONCRETE |STEEL | o 1one REQD.
(Cu. YDS.) | (LBS.) REQID 401 2 |22t m-g
75 | 10 7% T 0 ar | 6 |2-7| g8
o0 1 8 [ o 402 | 4 | 0 | 154"
36| 12 97 | © |
40| 13 102 | 1 "
4-6"| 15 u7 | 2 ND. 401
50| L6 123 | 2 e
5-6 17 138 | 2 ny INCREASE DIMENSION
§-0" | 19 43 | 3 6 IN.FOR EACH 6 IN. INCREASE
5'-6" 2.0 159 3 OF "H" ABOVE 2 FT.-6 IN.
7-on | 21 164 | 3 6
76" | 2.2 180 | 4 1 MIN.
80" [ 24 185 | 4 o5 12
8-6"| 25 [200 | 4 MIN.
oo | 26 1 206 | 5 N0.402 1T
[ 31} —_—
A ADD ONE BAR FOR EACH FT.
100U_29 Y236 § O INCREASE OF "H" ABOVE
we | 33 [252] 8 2FT.-6 N
¥ PIPE INSIDE DIAMETER SHALL BE 30 IN.OR 402 BARS SHALL BE EQUALLY
LESS. CONCRETE AND STEEL QUANTITIES ARE SPACED FROM EACH DTHER.
FOR DNE ENTIRE INLET BEFORE DEDUCTION
FOR VOLUME OCCUPIED BY PIPE. WEIGHT DF
STEEL INCLUDES A RING FOR THE MAXIMUM
PIPE DIAMETER.
REFERENCE:

CDOT M & S STANDARDS
M-604-10
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10'~0"
SYMMETRICAL ABOUT §
’—> A
; 1
g | PARALLEL TO
e . ! [ ROADWAY ¢
SLOPE { |
TO MATCH |
MEDIAN = = ;
SLOPE | — o
™ | Be———x4| ~
E_':—_—.Jl_— —_— —t
1 | CROSS | | | CULVERT o
=i 4 — —— HIM).
2|
[
B i
A -5
SECTION VIEW

INLET WITH DITCH PAVING

EARTHWORK ASSOCIATED WITH DIKE
INCLUDED IN THE COST OF THE INLET

0:) MAX. o

HEIGHT OF DIKE

1'- 0"

SLOPE TO FIT DIKE
10 ?
T_ = _!

___,\ il =1

el

SLOPE ‘/z" PER FT. MAX.

4" CONCRETE
SLOPE AND DITCH

G PIPE
DN ECT‘N

) ..,\--

(cross
\ PIPE
N k CONNECTING PIPE

SECTION B-B

INLET CONNECTED
T0 A CROSS PIPE

IN CASES OF SKEWED PIPE, THIS
DIMENSION SHALL BE SHOWN o SKEW
ON THE PLANS —— = ANGLE‘:

& OF MEDIAN
OR DITCH

e :INLET

INLET CONNECTED TO A
SKEWED CROSS PIPE

NDRMAL MEDIAN DITCH GRADE \_5 Loan ‘ 7

PAVING (REINFORCED)
(REQUIRES 1.3 CU. YD.)

= ;;:_"4'.__0-.:____] I—— 4ogn —=

THIS SLOPE SHALL BE SHOWN ON THE PLANS

SECTION A-A

INLET ON GRADE
(FLOW FROM ONE DIRECTION)

MEDIAN DITCH
GRADE

SLOPE ;" PER FT.Max,  SLOPE 7" PER FT. MAX.
——

R Gl o ey comrs g S _u+
'*-4" CONCRETE SLDPE—|—j :] | g

AND DITCH PAVING

(REINFORCED) 3

(REQUIRES e

1.3 CU. YD) g—e] e gigr=
SECTION A-A

aKCDNCRETE SLOPE AND DITCH PAVING WILL
BE REQUIRED WHEN SHOWN ON THE PLANS.

INLET AT BOTTOM 0OF VERTICAL CURVE
FLOW FROM TWO DIRECTIONS)

REFERENCE:

CDOT M & S STANDARDS
M-604-10
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S4 x 17
A ﬁ|'l ‘
SEAL BOT
SIDES
e

/
|ln’
Il

 —
/mw FLAT
L]F Vs

cmﬁf

WASHER —/|

13" CLR.—/
% 34" FLAT
SECTION D-D
1‘_- 2" l—-—3"—-:1
3 lL.‘r‘
D B T WAL
: 1.
i!_ L n | I GRATE INSTALLATION
I : : : DETAIL
A FLAT —1 1) i | D =T
T h ] 1 gy
e
—Iy } 4 — -
1| 1 ] | -[
Sax7.7 i i
BEAMS N\l |1 CENTERLINE OF
I 1 i 1 GRATE PARALLEL
| ] ! 1 10 CENTERLINE
:i - :ll Ir OF ROADWAY
I ]

OPEN SLOT—\\I T T (28

(TO FACILITATE
GALVANIZING)

g | & | &
CTRS. | CTRS. | CTRS. _f
26%(2h47)

STANDARD INLET GRATE

f— — £ =
! |
[ W L
[ e
| BEARING BAR
;‘J; . _ _ 'L:>—17—§{s
J |
_GTI/ St AT
SECTION E-E > - =
vy BAR—/ ~2 &
< g
CLOSE MESH GRATE
USE FOR PEDESTRIAN AND BICYCLE AREAS ONLY.
REFERENCE: INLET - TYPE C

CDOT M & S STANDARDS
M-604-10

“—% R
F 34" FLAT
SLOT DETAIL
Wis™x1”
SLOTTED
3 HOLE
R4
/\ [ 4 ::‘.3--__ %6”
L%

4’4\*;7 /:L’a\—sxz FLAT

ALTERNATE SLOT AND
HOLD DOWN
PLATE DETAIL

%~ TYPICAL HEX. ROUND
OR TWISTED CROSS BARS
AT 8" CTRS. WELDED TO
4"J4" BEARING BARS
SPACED AT 2%" CTRS.

SLOT DETALL IN 3%" x %4
FLATS SAME AS IN
STANDARD INLET GRATE.
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80" GENERAL NOTES

T
—+ 1. INLET TYPE D IS NOT HS-20 RATED AND SHALL NDT BE PLACED IN PAVED
— ROADWAYS, THIS INLET SHALL BE USED DNLY DUTSIDE PAVED RDADWAYS.

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

- >
. L 5° J 3. SEE PLANS FOR SIZE AND LOCATION OF PIPE.
B b3 24}5 ] BOLT CTRS 4. STRUCTURAL STEEL FOR GRATES AND GRATE INSTALLATION HARDWARE SHALL
" BE GALVANIZED AND SHALL BE IN ACCORDANCE WITH SUBSECTION 712.06.

57% 5. STANDARD INLET GRATES SHALL BE USED ON ALL TYPE D INLETS

(E:;TORLST 47 SUTLET PPE T Wi UNLESS CLOSE MESH CRATES ARE ACCEPTED BY THE CITY OF CASTLE PINES.
- INSIDE DIA. | "H" 6. CLOSE MESH GRATES ARE RECDMMENDED WHERE FDOT TRAFFIC OR BICYCLE

N - D" | FT ROUTES ARE IN CLDSE PROXIMITY TO GRATE. THIS GRATE IS NOT ADA
: COMPLIANT OR BICYCLE FRIENDLY AND SHALL NOT BE PLACED DIRECTLY
18 3.0 IN SIDEWALKS, CROSSWALKS OR BIKE PATHS.

1 24 35 7. STEPS SHALL BE PROVIDED WHEN INLET DIMENSION "H" IS EQUAL TO CLEARANCE
30 4.0 DR GREATER THAN 3 FEET-6 [NCHES AND SHALL CONFURM WITH AASHTO M 199.

PLAN VIEW 36 45 8. REINFORCING BARS SHALL BE GRADE 60, EPOXY COATED, AND DEFURMED 4, AND

= = INLET WALL ALTERNATE SLOT AND HOLD DOWN PLATE DETAIL 12" CTRS. SHALL HAVE

(SHOWING ANCHOR BOLT LAYQOUT) ! A2 INCH MIN. CLEARANCE. CUT OR BEND BARS AROUND PIPE AS REQUIRED.

. ALL INLETS SHALL HAVE A 4 INCH DIA METAL MEDALLION WITH A "ND 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 INET'S SURFACE WITH
A PERMANENT FASTENER.

w

a7 ' ' 80" -

f 41" | 6" 68"

‘ 35" ‘ = 18%" = r 4" ’_.1315 - MEDALLION
W" —"%,I -— —t LT
12" MIN. S el

i Q“-. \—INLET 7 BAR 4 AT
_____ i GRATES 12" CTRS. 0 12" CTRS.
(TYPICAL) P L 2 NCRETE (TYPICAL)
FLOW LINE ¢ i 12" PPE 1D,
OF INLET > MAX. _f‘:; LAP
& CONDUIT gt { r CONCRETE
I 4% PIPE O.D.
T T T B TVPTA T T 130 MIN
—_—— WA@;FL&’R e Ee I CLEARANCE
84 AT
12" CTRS
TRANSVERSE CROSS SECTION LONGITUDINAL CROSS SECTION
LEVEL GRATE INSTALLATION
[ 47" MEDALLION 80"
‘ i 41" \-—- B" 68"
| e
> ). | ———— | . *
I Pl PR Oy e --._.1_8__‘;5_____ 9”  FLOW
g ;‘-,:- N e ANALAL,
e .
il SN A B4 AT
_____ - 3 J L 12" CTRS.
4' (TYPICAL} @ ‘) (TYPICAL)
= | \ JI -: N
FLOW LINE I Ya :
OF INLET S g R
& CoNDUT "==;'5,j_ ' Ud- _ CONCRETE
e ! 3 1'% PIPE 0.D.
SR T T T o N i~ e I Y X Y
-~____WALL$-&1 . Mo Lintubn SR | CLEARANCE
< 44 AT
12" CTRS.
TRANSVERSE CROSS SECTION LONGITUDINAL CROSS SECTION
SLOPING GRATE INSTALLATION
REFERENCE:
INLET -TYPED Issued: __6/15/2022
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GRATE

WASHER —

%" CLR. —/|

i

INLET WALL
—_—

%l
%" R.
3", FLAT
TAl

s"x1"
SLOTTED

34" FLAT

GRATE  INSTALLATION
DETAIL

srrr7srDIKE v rrrrrz

ALTERNATE SLOT
AND HOLD DOWN
PLATE DETAIL

EARTHWORK ASSOCIATED
WITH DIKE INCLUDED IN

THE COST OF THE INLET

TRANSVERSE VIEW LONGITUDINAL VIEW

DIKE

QUANTITIES FOR ONE INLET
v v
H |CONCRETE |STEEL |CIRCULAR PIPE RANGE
FT. | CU. YD. LB. [INSIDE DIA., IN. — D"
3.0 1.5 127 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
5.5 2.4 208 18-42
6.0 2.6 215 18-42
6.5 28 236 18—42
7.0 2.9 243 18-42
75 3.1 264 18-42
8.0 3.3 271 18-42
8.5 3.5 292 18-42
9.0 356 299 18-42
8.5 3.8 320 18-42
100 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:

INLET - TYPED

CDOT M & S STANDARDS
M-604-11

CASTLE PINES

Issued: 15/2022

Revised:
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1A CENTERLINE OF
i/l e GRATE PARALLEL
s Ay il i D TO CENTERLINE
L ! I ags OF ROADWAY
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—p— A - - 5] p e
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sar7—l M ! ”
BEAMS :h"“u il =
! ! ! ! S4 x 7.7 I574" FLAT
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A I
OPEN SLOT— I T T Wgeuyn

{TO FACILITATE

Iy
CTRS.

SEAL BOTH
SIDES

Ao

GALVANIZING) o e 1
26%"(247)

STANDARD INLET GRATE

_YI/ Es'x}z" FLAT

He
SECTION D-D

QUANTITIES: 2 STEEL GRATES PER INLET

%
BEARING BAR

;E‘l/
SECTION E-E

38" FLAT

NO. PIECES| DESCRIPTION |LENGTH |LB. PER FT.| WEIGHT (LBS.)
8 S4x7.7 BEAM 40" 7.70 206
4 "4 FLAT 269" 2.98 26
4 3" FLAT 26%" 2.55 24
TOTAL 256 LBS.

3" TYPICAL HEX. ROUND
OR TWISTED CROSS BARS
AT 8" CTRS., WELDED TO
473" BEARING BARS
SPACED AT 2% CTRS.

354" FLAT

SLOT DETAIL IN 3%" x 4~
FLATS SAME AS IN
STANDARD INLET GRATE.

CLOSE MESH GRATE

USE FOR PEDESTRMN AND BICYCLE AREAS ONLY.

REFERENCE:

CDOT M & S STANDARDS
M-604-11

INLET-TYPED Issued: __6/15/2022
Revised:
,4,%\, Standard Drawing No.
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A A
2'-0" f ? ¢ GUTTER TYPE 2
2'-0"
—s=— B
WHEN HMA MATERIAL IS TD
PLAN VIEW EXTEND TO THE EDGE OF
E 3 G £ 2 THE GRATING FRAME,
IYPE 13 INLET FOR GUTTER TYP CONCRETE MAY BE DEPRESSED.
-3y , ' -0 L
I s L 7407
- 4 ;
= & 1 i CelAT e
—9 W : 1 'r . —6‘:-
. " 35V2|| ,J‘. . . .
8 ] .:‘ ) - 6'/4" A - ‘ L B
1T » .
- > » 19‘/2" -
i C A 16" T . g —={ - 1 L - g
H:D)' "f. MAX, ':_.b H; A'.o b
: 4 . : ko }
g [ “ S . 13|
Gl 1 g
X / \ =1 — 1F
NE ) RE A - { \ {a
L) 414 Sl
B _iL__ \\ P Pl L-._;} L_‘"
1 et o e
; r . | - 8 - , o
[ |
| 403 @ 8" 0.C. | 4029
8'0.C.
SECTION A-A SECTION B-B
D NAX = 30" FOR H > 4 FT. D MAX = 18" FOR ALL H
.' X | X —e]
ENDING DIAGRAM
ALL_DIMENSIONS ARE OUT-TO-OUT OF BAR.
REFERENCE:
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C = *1j«y |

!—’-U

C —-=-

NO. 13 GRATE

]
) B=1%¢"
) TS
]
s
CORNERS RELIEVED ¥g" 5.

TD PREVENT ROCKING
(TYP.)

[ 39!/4" |
¢ ¢
- | . I
—=A I/;q"R/;\*‘? P A
? = T =
Z| % g
~lal V" RATYP,)”
SECTION D-D SECTION C-C
F =
E | = E
=
23"
1 x 45‘J F ]

NO. 15 GRATING & FRAMES

oI >
_+ R 4,

GENERAL NOTES

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

STEPS SHALL BE PROVIDED WHEN INLET DIMENSIDN “"H" IS EQUAL TO
DR GREATER THAN 3 FEET-6 INCHES AND SHALL CONFDRM TO AASHTO
AASHTCO M 199.

ALL GRATES AND FRAMES SHALL BE GRAY DR DUCTILE CAST IRDN
IN ACCORDANCE WITH SUBSECTION 712.06. GRATES AND FRAMES SHALL
BE DESIGNED TO WITHSTAND HS 20 LDADING.

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

CAST DN SURFACE.

QUANTITIES

REINFORCING NO. OF | MAXIMUM PIPE I.D.

H |CONCRETE|  sTEEL B‘}&‘S SEC. A-A|SEC. B-B
Cu. YD. 6 LB REQ'D. IN. IN.
3-0" 1.3 72 4 18 18
36 15 76 4 24 18
4-Q" 1.6 90 5 30 18
4-6" 1.8 104 3 30 18
50" 19 109 6 30 18
5-6"| 2.1 122 7 30 18
5-0"| 22 136 8 30 18
66" 2.4 141 8 30 18
7-0"| 25 154 9 30 18
7-6"| 2.7 168 10 30 18
80" 28 173 10 30 18
8-6"| 30 187 11 30 18
9-0"| 3.1 200 12 30 18
9'-6" 3.3 205 12 30 18
10-0"] 34 219 13 30 18

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

BAR LIST FOR H=3'-0"

NO. DIMENSIONS

MARK REQ'D. X Y LENGTH
401 4 | 3-6 2-2" 13'-4"
402 2 | -4 | ez-ek | 8-my
403 5 2'-%" 27" 7'-2%"

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

CDOT

M & S STANDARDS
M-604-13

ri 48"

Al l—— K

L_l [

;"_ Nt

" 1 \—— "
o AJ o 1 s iﬁ" |
SECTION E-E SECTION F-F
APPROX. WEIGHT 590 LBS.

REFERENCE: GRATED INLET TYPE 13 Issued: __6/15/2022

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

CASTLE PINES SD.23b
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) - e [ S e
LP_OF TR E RS VS LP OF
GUTTER = 1‘ I' I —t GUTTER
| 5| e 5 e
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>0 e »o°
TRANSITION TRANSITION
J CONNECTOR PIPE
SEE PIPE CONNECTION
SCHEMATIC, SD.25
PLAN
NO SCALE
4-g
& TOP OF ADJUSTABLE CURB BOX
TGP OF CURB (s0285) 0P OF CURB
TN r . FLOW DIRECTON
4 4 1 EXPANSION 4
FG; 8 JOINT JONT | |
L= e ————
zy g 0 iz
—— ~ s e __._._______,_._-—-—'-_
£ (L 2" CLR. (TYP) L TRANSITON
3. NO. 16 CRATE & FRAME  [.7"| | L
L - (SD28a) o .
¥ L [ 3" CLR. (TYP.)
gt : 3'-4" ‘;4‘:.' By S
VR%I,ES " N #4+ @ 67 (TYP)
(12'-0" MAX.) v ol e e )
P @] ‘wL—I
by 13 e &
.'._.-/ ""4._2.
CONSTRUCTION N
JONT (TYP) ,"_ \ BACKFILL ARDUND
- vp | ] STRUCTURE TO BE
\; : ol . HAND TAMPED IN 6"
' Ak LIFTS. {BACKFILL
{ I L . METHOD B)
10" " "
§ 5" CLR. . . U\\ . &

! //\\\/ /\‘\/%summ SUBGRADE 18 ,-,L_J‘_o &

(SEE NOTE 2, SD24p)
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SECTION
NO SCALE
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3-10"
NO. 16 GRATE & . . n
FRAME (SD.28a) \ , 2'-0 =P eia® e ADJ. CURB BOX &
FRAME (SD.280)
GROUT 2" CLR. (TYR)
PAVEMENT — 2 {
~ O\ =
K
17/8" e _f
1 L () #5
L LR
| e W5x16 __—_"'“*"‘r CURB BOX BEAM
. . ] ANCHOR BAR (FIELD
44 0 6" (YP)__L bl BEND AT FRAME)
o 2'-6"
. P
o a K
a 8" (TYP)—wja | fe— =i, l=—3" CLR. (TYP)
@ o] #4 @ 8" (TYP)
| o fe—s (e
CONNECTOR )
PIPE
| 3" (TYP.)
+ aof 1,
: 4 - w0
5" CLP A Lo [
' J\ " .
$ 06 f67 | o6

Epvy

/ B \SECTION (TYPICAL, ALL SIZES)

vno SCALE

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.
. Sc = SLOPE OF CONNECTOR = 2% MIN.
. UNLESS OTHERWISE SPECIFIED ON THE DRAWINGS OR QTHERWISE

APPROVED, ALL NO. 16 INLETS SHALL BE CONSTRUCTED WITH AN
ADJUSTABLE CAST IRON CURB BOX (STANDARD DETAIL SD.2Ba AND SD.2Bb).

. DESIGN CONDITIONS FOR INLET ALLOWS DEPTHS OF 12'-D" (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.

. ALL SHALL CONFORM TO AASHTO LRFD BRIDGE DES!GN SPECIFICATIONS,

BTH EDITION, 2017.

. NO FORMWORK SHALL WORK REMAIN INSIDE STRUCTURE WHEN COMPLETE.
. 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 APPUED. REFER TO DOTI STANDARD
CONSTRUCTION SPECIFICATIONS SECTION 11 FOR REQUIREMENTS FOR
SULFATE RESISTANCE IN CONCRETE EXPOSED TO EARTH.

. SPLICING OF REINFORCING STEEL SHALL BE PERMITTED ONLY WHERE

DETAILED IN DRAWINGS.

. INLET WALLS SHALL BE FORMED BOTH INSIDE AND OUTSIDE. CASTING OF

SIDEWALLS AGAINST EARTH IS NOT PERMITTED.

. LEAN CONCRETE FILL TO BE F'C = 2000 PSl. INLET STRUCTURE, LID,

STREET CURB AND GUTTER, AND PAVEMENT TO BE F'C = 4,500 PSI, MAX
W/CM = 0.45 AND AIR ENTRAINED 5% TO B%. F'C = 28 DAY
COMPRESSIVE STRENGTH REQUIREMENT FOR MIX DESIGN, FIELD
ACCEPTANCE.

. FOR THROUGH STRUCTURES, BENCHES MUST COME TO TOP OF PIPE.
. NO CORNER PENETRATIONS ON STRUCTURE.
. SEE DOT! STANDARD CONSTRUCTION SPECIFICATIONS SECTION 11.04

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

. SEE (STANDARD DETAIL SD.250 AND 5D.25b) FOR REBAR PLACEMENT AT

WALL PENETRATION DETAIL.

. REFER TO "CITY OF CASTLE PINES ROADWAY AND CONSTRUCTION STANDARDS™

FOR ADJACENT ROADWAY AND SIDEWALK DESIGN CRITERIA.

REFERENCE: DENVER TYPE 16
SINGLE NO. 16 INLET Issued: 6152022

CITY AND COUNTY OF DENVER
DRAWING NUMBER S-616. 1

CITY OF

Revised:

Standard Drawing No.
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(TYP. 2 PER CURB BOX) SIDEWALK J
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BACK OF CURB /- —— TOP OF CURB
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1 [} WARP
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LIP QF GUTTER 2 S — ALONG FLOWLINE # j_’l@ 6"
CONNECTOR PIPE S5
SEE PIPE CONNECTION SCHEMATIC,
THIS SHEET
6" VERTICAL CURB AND GUTTER COMBINATION CURB GUTTER AND SIDEWALK
PLAN
NO SCALE
D.E
250
2'-0" *ADJ. CURB BOX ToP OF
TRANSITION (SD.280 AND SD.28b) CURB
(TvP.] (TYP.)
"(TYP. . " "
™Iy ey |4 s 2
~ | GRATE =
i B iy 6/ GROUT 1’7/5 i
)
| 1. WoxT6 WSHAPE _ :
474 (GALVANIZED) A
NO. 16 GRATE & FRAME—- B T 1/2" T8 1/2" « [ F=3 CLR. (TYP)
(SD280 AND SD.28b) T ST “ #4 © 6" (TYP.)
VPA%TES i g #6%| | 06" (T¥P)
L e o X
1z ) [+ CONNECTOR PIPE o | ¥ U
- i ] -
i\ LEAN CONCRETE FIL
!
SLOPE: 2%
o ey =]
1 5" CIR.|L = .
RS /\/ // > T fs_[zesme)
¥y-g°
#6"[_| 6" 3° (TYP.
SUITABLE SUBGRADE 3=
(SEE NOTE 2, SD.24b) j406
8'-11"

SECTION
NO SCALE
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” WITH INNER WALL (TYP.}

INVERT QUT

BOTTOM SLAB

/ C \DETAIL - CONNECTOR OUTLET

UNO SCALE

—— P
f : =— ADJ. CURB BOX
5 /] (SD.2Bo AND SD.28b)
7
5/8" HEX 7 ¥ 5/8" x 7°
NUT w Z i “ " BowT
” | = CURB BOX FRAME
SD.28a AND SD.280
v /704 ’
oo

W5x16 W SHAPE
(GALVANIZED)

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

U NO SCALE

5

*NO.16 FRAME | 7 “4

(SD28a AND SD.28b)

GROUT

DOUBLE NUMBER 16 INLET NOTES

SET TOP OF PIPE BELL FLUSH 1. SEE DETAIL 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. [S)E%A!STANDARD DETAIL SD.240 AND SD.24b FOR REBAR PLACEMENT AT WALL PENETRATION
L.

*

STANDARD DETAIL SD.28 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.

77N\207 MIN, LAP

(4) #5x(D+18") © 45 EXTRA
“FRONT AND BACK™-TYPE

CONNECTIONS, ONLY j\

D= 0.0.+6" (RCP)
0.0.4+8" {FLEXIBLE)
"ENDS PERPENDICULAR"
TYPE CONNECTIONS, ONLY
SEE PIPE CONNECTION
SCHEMATIC DETAIL (SD.25b)

DETAIL - REBAR PLACEMENT ARQUND CONNECTOR PIPE
NO SCALE

FRONT AND BACK
B ENDS SKEWED:
Dpxr—24" MAX ID. =" MAX. 12" 8 — RCP*

MAX. 15" @ — FLEXIBLE*

W5x16 W SHAPE S R BTy
(GALVANIZED) ] !
ENDS PERPENDICULAR: | |_A
MAX. 15" ¢ — RCP | " 1
MAX. 18" & — FLEXIBLE\ | !Cgo-‘ Wax. 30 [
____________ _

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

u NO SCALE

*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.
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Ly {SEE TABLE 10)
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CONNECTOR PiPE

SEE PIPE CONNECTION SCHEMATIC,
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STATION POINT AT MIDROINT OF INLET ALONG
FLOWLINE (TYP. EA BAY FOR MULTIPLE INLETS).

6" VERTICAL CURB AND GUTTER

<

#6x7°-2"@ 6" SPLICED WITH WALL
HORIZONTAL REINFORCEMENT (TYP.)
(MULTIPLE INLETS ONLY)

[~—LIP OF
GUTTER

2'-0"
TRANSITION

COMBINATION CURB GUTTER AND SIDEWALK

PLAN
NO SCALE

Ly {SEE TABLE 10)

2'-0" 2'-0"
TRANSITION g Ls (SEE TABLE 10) B"  ADDTONAL INLET | 8" TRANSITION
T~ BAYS (WHERE
BB\ SPECIFIED, 10'-11",
TOP OF CURE w V=, ADJUSTABLE CURB BOX WAX PER BAY)
. GRATE § (SD28a AND SD2Bb)
6 .
—} 2" ) / i FLOW DIRECTION
R ig_* 8" 6" | EEl) S — GRoUT i _________._j,i
=
} LA J W5x16 ' SR "J——————.
*NO. 16 GRATE & FRAME —|—— | 37" 349" 37" - #4 i]_:‘ © 6 11—t e & (VP
(SD.28a AND SD28b) B r oy T e wus i =y
VARIES, 44 3" or (e 4
(12'-0" MaAx) | .| #4 @ 6 (TYP. INT. ] 55 Cer—#4 0 8" (TYP)
o WALLS TRIM AT ¥ g
[ BLOCKOUT 1 e
3" by H Y -
! ; #6  |%0 6" (vP)
(e SLOPE = 2% L Q "
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10" r — Did f s : :
: NGNS T AT A AN AN A AN AN AN
' //\%Q//\f“//\?_‘/j}//\,//\, D N S A AN AN SN
j 06 . e
CONNECTOR PIPE 2LLR 2-0°(H)x2'-6(L)

55 Joe
4

BLOCKOUT AREA {MULTIPLE
BAY INLET ONLY)

Es (SEE TABLE 10)

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

SUITABLE SUBGRADE
~— (SEE NOTE 2, SD.240)

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.24c 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 DETALL SD.25a AND SD.25b FOR REBAR PLACEMENT ARQUND CONNECTOR
PIPE.

* STANDARD DETAIL 5D.28a AND SD.2Bb 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 QUT ON
THIS SHEET.

A

SEE SECTION vy, — 4
N\ TS g WALL REINFORCEMENT
\\ (TYP.)
2" CLR—IE ,F 2
' P
. . o
INTERIOR WALL | fis- .
BLOCKOUT AREA | .
‘ ] L] L3 L] L] » () .l
<
SN
—— 2 BOTTOM SLAB
REINFORCEMENT
DETAIL - TYPICAL INTERIOR WALL BLOCK-OUT
NO SCALE
TABLE 10. NO. 16 TOTAL INLET LENGTH
INLET CONFIGURATION L OR Ly INLET LENGTH ® Eg OR E, TOTAL BOTIOM SLAB LENGTH
TRIPLE NO. 16 10°-11" 12'-9"
NO. 16 3-3-2 P pra e .
(EXAMPLE CONFIGURATION) | '0-TT 107-11%, 71 321
NO. 16 __-_ -__ PP OO
(CONFIGURATION TEMPLATE) | —— -l Le =BT LB LB LS

@MAX. BOTTOM SLAB LENGTH = 75'-0"

REFERENCE: DENVER TYPE 16
TRIPLE NO. 16 INLET Ssiler: QU0

CITY AND COUNTY OF DENVER Revised:

DRAWING NUMBER S-616. 3 Standard Drawing No.

CITY OF

CASTLE PINES SD.26b




Ly (SEE TABLE 10v, 5D.27b)
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° d 1 B - o * - = . E }
T ' ] ' i ]
O | W5x16 W SHAPE, 2'-7" e
e | B =] e S
ik I U A 4
& Il W il
| J—t Ll JRESP |} SS— ﬂl
8 Qﬂ .. 7 I o 2 }
L] . L] ' V" L] . e L] ‘. . .- L] = L] _:__‘

CONNECTOR PIPE SEE PIPE
CONNECTION SCHEMATIC,
SD250 AND SD.25%

= STATION POINT AT MIDPOINT
OF INLET ALONG FLOWLINE
(TYP. EA BAY FOR MULTIPLE
INLETS).

PLAN

NO SCALE

Ly (SEE TABLE t0v, SD.270)
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WALL HORIZONTAL
REINFORCEMENT (TYP.)
(MULTIPLE INLETS ONLY)

(TYP)
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. l Es (SEE TABLE 10v, SD27b)
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NO SCALE
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TABLE 10v. NO. 16 VALLEY TOTAL INLET LENGTH

INLET CONFIGURATION Le OR Ly INLET LENGTH  |®Eg OR E, TOTAL BOTTOM SLAB LENGTH
TRIPLE NO. 16 VALLEY 10-8" 12'-6"
NO. 16 VALLEY 3-3-2 —_— .
(ExamPLE  CONFicuraion) | 108 10-8° 7-0 S1°-6
NO. 16 VALLEY __-__-__ PP
(CONFIGURATION TEMPLATE) |  —— —e— Lo SIHB LB LB L83

sMAX. BOTTOM SLAB LENGTH = 75'-0"

NUMBER VALLEY 16 INLET NOTES

. 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.240 AND

SD.24b.

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

AND GRATE DETAILS.

3-3 . SEE STANDARD DETAIL SD.24a AND SD24b FOR ADDITIONAL
- STRUCTURE AND BACKFILL NOTES.
8" 1-11" 8"
— e STANDARD DETAIL SD.28a AND SD.28b APPLIES TO ALL OF
PAVEMENT THE GRATE AND FRAME GEOMETRIC DIMENSIONS FOR
GROUT— GRATE FL Y THE NUMBER 16 VALLEY INLET EXCEPT FOR THE FRAME
i LENGTH, FRAME LENGTH SHOULD BE MANUFACTURED
FOR THE DIMENSIONS CALLED OUT ON THIS SHEET.
REINFORCEMENT ALSO APPLICABLE TO SINGLE AND
5 DOUBLE NO. 16 VALLEY INLETS.
L
W5X16 ©| CtR. (TYP.)
2'-7" LONG
(DOUBLE AND
TRIPLE INLETS |-
ONLY) 1.
J
; ‘
— SEE SECTION
CLR.
“ Rl Y
y -
(TYP.) L) / ()
B .
[
7 A A~ o
LEAN CONC. j- 2 <[ Ao WAL BLockaur
== l
a rvs ‘J 10" BOTTOM
5" CLR .!ff.(,‘-\ 4 \—:l/ o ———
f 194 ® 6 I;v)e|_|_"f’9 S"AT -1

(TYP.)A o

/B \SECTION
UNO SCALE

DETAIL-TYPICAL INTERIOR
WALL BLOCK-OUT

NO SCALE

k
BN

W5x16
W SHAPE

L ¥

Fp

\
~ L7 .
! 3

7-0"

ﬂ NOD. 16 VANE GRATE
(SD28a AND SDZ8)
NO. 16 VANE GRATE '
(SD:28a AND SD.28b) GROUT
L PAVEMENT
|
! 3"CLR.
r (TYP.) T
Z 02R
P LR.
CLR.
A SECTION
y \Js/ Ll
8 | | 34 ‘ 3" CIR. (TYP) L~
1 — 1
(TYP.) b 8" (vP)

SINGLE NO. 16 VALLEY INLET

NO SCALE

2

DOUBLE NO. 16 VALLEY INLET

NO SCALE

REFERENCE:

CITY AND COUNTY OF DENVER
DRAWING NUMBER S-616V

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

Issued: ___6/15/2022

- CITY OF y —

CASTLE PINES

Revised:

Standard Drawing No.
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(B =51
2"._-.‘
W (3) 1” DA
HANDLING HOLES =—75/8"
G/
o8 R I e
23-1/8" 20-15/16" 30"
= -
J / B\ FRAME SECTION
FRAME TOP VIEW
40" e —5/8"

) g

37-9/16" | ‘
40
43-7/16"

A FRAME SECTION
NO. 16 INLET FRAME - RIGHT OR LEFT
NO SCALE
w (2) 1" DA 2 .
l HANDLING HOLES ~—>5/8
L [ e —
7/8"
i A 24-3/8" | 1° 23-1/2"
23-1/8" 20-15/16" 30"
= I S
J /D FRAME SECTION
FRAME TOP VIEW
I 40" -—5/%
% ]
| ' 37-9/16" | ‘
40"
. 41-7/16"

/C\ _FRAME SECTION

NO. 16 INLET FRAME - CENTER

NO SCALE

REFERENCE:
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2-501 [N TOP SLAB (TYP) -1

m———— e
| |
I
; = NI
&, I E
{/ %

503 @ 12" —

4-1102 x 2'-B" LONG
(PLACE DIAGONALLY

~3-1103 x 5

-o"e 3

ARDUND OPENING)

!

I
2-501 IN TOP SLAB (TYP.)
r

T 5-402 0 12"

&
=

— 3-502

==

A \—TT 5-402 © 12"
Juu

Fe3 - 502 x 50

503
e {2"
H
9-401
SPACE EVENLY
(TYP.)
CLASS B

CONCRETE _Ly-

24" DIA MANHOLE A
FINAL RING AND CDVER CONCRETE OR GROUT (TYP.)
GRADE

25 VY | -
CONCRETE z
OR GROUT [0 2-gn o ElCC2EN:ATI{IC) CONE >
(TYP.) [ ™ . é
L e ,'ZFLEX]BLE } =

" " MIN. JOINT SEAL = :
to AL | | LU shaL covrre 2 |E il=
(UNIFORM SPACING  |s 1T AASHTO M 198 £ o |3 R[E
BETWEEN STEPS) [T (TYP) = £
| * —ofs fe— 51 O SLAB ]
H Iyml &
E= 3

g _""'"I R . :33

e L CLASS B CONCRETE &

(TP |+ s[E

&

x|z

2 |G

B

W+12" o
28"+ 2W+ 1D. 6" MIN. DEPTH GRANULAR

(VARIES 7'-2" 7D 11

|_10n)

SECTION

BEDDING MATERIAL

MANHOLE BOX BASE

P

TP 3-1103 x 5'-0"

e 3

4-1101 x 21" + 2W + 1.D.
SPACE @ 3" (OVER
CYLINDRICAL OPENING)

5018 502

oy

SECTION

A WHEN FINAL GRADE IS
RECESS MANHDLE RING
TO " MAX.

A

PAVEMENT SURFACE,
AND COVER Yg" MIN.

REFERENCE:

CDOT M & S STANDARDS

M-604-20

MANHOLES
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Issued: 15/2022

Revised:

Standard Drawing No.
SD.2%a




@
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THHHHE
glliglglhgll
| rlrlrlrlrlrd) |—a

(IR
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SRATE TOF VIEW F\  GRATE SECTION
39-1/2"
4-11/16"—
1-7/16" CRATE & FRAME NOTES
l-—3" (TYF') 1. CAST IRON SHALL CONFORM TO ASTM A48. (CLASS 358, M|N|MUM)

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

A PROOF LOADING (HEAVY DUTY).

4. CASTINGS SHALL NOT BE DIPPED OR PAINTED PRIOR TO FINAL INSPECTION, GNCE

m INDIVIDUAL CASTINGS ARE CHECKED, AND APPROVED BY THE DIVISION FOR
E GRATE SECTION PROJECT USAGE, THEY SHALL BE COATED WITH AN APPROVED MATERIAL.

J 3. ALL CASTINGS REQUIRE INDIVIDUAL APPROVAL/CERTIFICATION FROM THIS DIVISION.
2-1/2"

NO. 16 INLET GRATE
NO SCALE

1" RAISED
LETTERS

DUMP NO WASTE!
DRAINS TO RIVER

4

PLAN
- 40-1/2" |
38™ 3/4"
K i
Ly 39-1/2" L
- @ SECTION
G SECTION
A
ADJUSTABLE CURB BOX
LP\MUM CURBNOC})’gg:\ILKZ AREA = 150 In2]_
REFERENCE: DENVER GRATE & FRAME T —
AND ADJUSTABLE CURB BOX sslet: /152022

CITY AND COUNTY OF DENVER Revised:
DRAWING NUMBER S-716 4‘%_\ Standard Drawing No.
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GENERAL NOTES

1. SINCE ALL PIPE ENTRIES INTD 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 DN ANY MANHOLE. THE ECCENTRIC
CONE MAY BE USED WHEN THE MANHOLE “H" HEIGHT IS AT LEAST 8 FT.

3. THE MANHOLE RING FRAME SHALL BE SET IN A BED DF GRDUT. THE FRAME
SHALL BE SURROUNDED WITH A CEMENT GROUT IN UNPAVED AREA, OR A
CONCRETE COLLAR IN PAVED AREA. SEE DETAILS ON STANDARD DETAIL SD.2%.

4. DESIGN OF BOX BASE IS BASED ON STRAIGHT RUNS OF PIPE DR CHANGE IN
CDQEQRE{?ACTIEIF?N OF LESS THAN 45°, SPECIAL DESIGN IS REQUIRED FOR 45° OR

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

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

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

B. 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 CHANNELIZATIDN ADJUSTED FOR PIPE SIZE, SHAPE, SLOPE, AND
DIRECTION OF FLOW. DETAILS SHOWN ARE TYPICAL FOR INSTALLATIONS WITH
ALL INVERTS DOF SAME RELATIVE ELEVATION, FOR EXCESSIVE ELEVATION
DIFFERENCE BETWEEN INVERTS, SPECIAL BASE/CHANNEL DETAILS WILL BE
SHOWN ON THE PLANS.

503 — 501 @ 5" CC. 503
| | 10. FLOW CHANNELS AND INVERTS SHALL BE FORMED BY SHAPING WITH CLASS B
o401 T T17% CONCRETE OR APPROVED GROUT.
E ‘L 11. STUB-OUTS SHALL EXTEND 2 FT.MINIMUM BEYDND OUTSIDE WALL SURFACE
| g-401 OF MANHOLE AND BE SATISFACTORILY PLUGGED.
12. THE SLOPE OF THE MANHDLE COVER SHALL MATCH THE RDADWAY PROFILE
502 @ 5" CC. 5'-4n AND CROSS SLOPE.
SECTION A-A
(STEEL 1N BOTTOM OF BASE)
pibe
4-1101
9-401
SPACE EVENLY
16" + W + 10./2 e J
OR TO WITHIN 3" OF B S 5 4"
CYLINDRICAL OPENING Ll 11
//_‘ Mos AL
( ! |
503 e 127
3 504 © 127 (TYP.)
(PLACE TO WITHIN 3" OF
CYLINDRICAL OPENING)
REFERENCE:

CDOT M & S STANDARDS
M-604-20

MANHOLES Issued: _ 6/15/2022

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

CASTLE PINES SD.2%




CLASS B CONCRETE
TO BE USED FOR
CHANNELIZATION

Dy MIN.

CURVED
DEFLECTOR
REQUIRED

THROUGH PIPE ANGLED LATERALS SHARP ANGLE
ONE LATERAL
TYPICAL CHANNELIZATION DETAILS
wark | stz | Tvee | W BARS LD. FORMULAS
#/FT, 541 60" 66" 7t 84" 96"
0. REQ'D. 18 B |18 |18 |18 1B |40l
401 4 I 0.668 | <LENGTH g-1" | 8-B"| 9-3"| 9-10" 11'-0" | 12'-2" | BAR LENGTH = 32" + 2W + LD.
WEICHT * 97.2 | 104.2| N2 | 8.2 | 132.3 | 146.3
902 | 4 | ur | osees {NE'EEOD' Bosn | Beon | 870 Feon| gean | g |02
_ LENGTH en | frgn | gl Jioon| Biean | Siegn 1D+
WEIGHT * 181 | 200 | 220 259 | 278 | 317 |OR LENCTH =104 2W
501 | 5 1.043 {ND . 1775 2370 !377 };72 % 4 %17 6 o
I o LENGTH 1I_En =" 1..7n tie 11 _An 1A/ = n + . .+
WEIGHT * 1315 | 1418 | 152.2| 162.5| 183.2 | 2039 |BAF LENCTH = 24"+ 1D+ 2W
D. REQ'D. 22 |23 |25 | 26 | 29 32 [502
502 | 5 | 1 | 1043 {N ENGTH Sigv | 520 | 504 5l0v| Bigr | B-on |NUMBER BARS REQD. - 3 + (24HLD42W .1
WEIGHT* 147 | 9.9 | 130.4) 135.6| 151.2 | 166.9 05
D. REQ'D. 16 6 |18 |18 |2 24 503 1341.D.+2W
503 | 5 | 1.043 {N ENGTH 1210 13-5" 14'-01 14'-7{ 15'-9" | 16'-11" | NUMBER BARS REQ®D. = 2( d ”)
WEIGHT 214.2 | 223.9| 262.8 273.8| 328.5 | 423.5 |BAR LENGTH = 4'-9"+2(16+W+1.D./2)
0. REQ'D. 12 14 |14 [16 |18 20 | 508 el
504 | 5 [ | 1043 | SLENGTH 8-1" | 8-8"| 9-3"| 9-10" 1I'-0" | 12'-2" | NUMBER BARS REQD.= 2 ( P +1>
WEIGHT * 101.2 | 126.6 | 135.1| 164.1 | 206.5 | 253.8 | BAR LENGTH = 32"+2W+LD. 12
D. REQ'D. 4 4 4 4 4 4 1101
not | n I | 5313 | <LENGTH 720|790 | 8-4n B-NN| 101 [ 11-3" |BAR LENGTH = 21 + LD, + 2w
wmcm* 152.3 | 164.7| 177.1| 189.5| 214.3 | 239.]
ND. REQ'D. 4 4 4 4 BENDING
no2 | u [ | 533 LENGTH 2-gv | 2-8"| 2-8"| 2-8"| 2'-B" | 56.7 [TYPE I
WEIGHT * 56.7 | 56.7 | 56.7 | 56.7 | 56.7 | 2'-8" STRAIGHT
0. REQD. 3 3 3 3 3 3 41 g"
1103 1l [ 5.313 {NENGTH 50" | 50" | B-p"| 50" | 5-0" | 5-0" TYPE 11 ! 9 |
WEICHT * | 707 | 79.7 | 79.7| 797 | 797 | 70.7 j]s"+w+1.o./2
REINFORCING STEEL TOTAL 965.6 [1,037.51,127.2(1,204.0(1,380.2 [1,601.6 i =
CONCRETE - CUBIC YARDS - TOTAL 60 | 66 | 7.3 [ 80 [95 [t |TYPEIL k== %—}
NOTE: OUANT]TIES ARE_BASED ON SAME SIZE PIPE ENTRANCE TD AND EXIT FROM, -
E AND A 4 FT.MANHOLE ENTRANCE INTD TOP SLAB DF BASE. o 1.042W-38" | |
QUANTITIES FOR CONCRETE MANHOLE BOX BASE
REFERENCE:
MANHOLES Issued: __6/15/2022
CDOT M & S STANDARDS Revised:
M“‘604— 20 Standard Drawing No.
CITY OF
CASTLE PINES SD.29¢




FLEXIBLE
JOINT SEAL

SHALL CONFORM
TO AASHTD M 198

(TYP.)

CLASS B
CONCRETE BASE

# o0

LEGEND
NN Z/\'

SUITABLE SUBGRADE

GRANULAR BEDDING MATERIAL

PRECAST MANHOLE BASES NOTES:

1. THE BASE SLAB SHALL BE PDURED MONDLITHICALLY WITH BOTTOM RISER SECTION.

. PRECAST MANHOLE BASES SHALL FIT THE CONDITIONS AND LOCATIONS FOR WHICH
THEY ARE INTENDED WITHOUT ANY FIELD MODIFICATIDNS. ANY MANHOLE BASE

WHICH REQUIRES FIELD CUTTING OR MODIFICATION IN ORDER TO FIT THE LOCATIONS
INTENDED WILL BE REJECTED BY THE ENGINEER AND REMOVED AND REPLACED BY
THE CONTRACTOR AT ND COST TO THE DEPARTMENT.

MATERIAL AS SHOWN ABOVE.

TOE PDCKETS AT 16" 0.C. IF TOP

PRECAST MANHDLE BASES SHALL BE BEDDED ON AN APPROVED GRANULAR BEDDING

DF BENCH = 18" ABDVE INVERT | — 48" MIN. ——= - o' MIN. CLASS B
| { (_ CONCRETE.
= . MANHDLE RISER 4 REINFORCING
g 3" 30 MIN. g :I ——— CONFORMING TO
IR r MIN. r— H K 1 D. ASTM C 478
- | ()
: *l Iin [=] :’_\ -1 13
j I/p" SLOPE 5 ;E t{ ' 4 t— p% SLOPE
12 # U e 120 2| o J i | SEE TYP. TIE BAR
N AL BASES MINGE | #4 @ 12", EACH WAY
3|| : T i
lh‘_-b o T SN WP T " M & T [ I}"CLEAR
AR AT MIN S :
TR _[ 6 M T
— | MANHDLE RISER 0.+ 6 INCHES —o 1] .
MIN.
SECTION B-B SECTION D-D
C BASE MAY BE
POURED SQUARE E
AT CONTRACTOR'S
R OPTION, -
> . ’/’ 1 I
g I—
e
T
D D
' BENCH ’
#
| | ¥
Lt

»|

>

I\.-— MANHOLE LD. —-/‘

- FLOW - FLow
S I L
b A e e T Ay - erevarigy NVERT ELEVATION
INVERT ELEVATIIN — ARG, IERT ELEVATION  SHOWN I PROFILE

SHOWN IN PROFILE

SECTION C-C

SHOWN IN PROFILE

CAST-IN-PLACE SLAB BASE

5

=1~ INVERT ELEVATION

SHOWN IN PROFILE

SECTION E-E
PRECAST SLAB BASE

N AR,
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MANHOLES

- CITY OF H p=—

CASTLE PINES

Issued: 15/2022

Revised:

Standard Drawing No.

SD.29d




REINFDRCING CONFORMING
TO ASTM C 478

MANHOLE RING AND CDVER

(RIM ELEVATION)

A FINAL GRADE—*
IN UNPAVED AREA USE CEMENT GROUT

GRADE RINGS OR
BRICK COURSES

PRECAST MANHDLE
SECTIDNS

NAN 7

24",

=

% ¥
—.*
'’

| |

TOTAL WEIGHT: APPROXIMATELY 400 LBS.
SHALL BE GRAY OR DUCTILE CAST
IRON IN ACCORDANCE WITH
CDOT SUBSECTION 712.06.

SECTION A-A
MANHOLE RING AND COVER

FLAT TOP SECTION DETAIL

MANHOLE RING AND COVER —
A FINAL GRADE

A WHEN FINAL GRADE IS PAVEMENT
SURFACE, RECESS MANHOLE RING
AND COVER Y4" MIN. TO 15" MAX.

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

i ~T. GRADE RINGS OR
BRICK COURSES
PRECAST FLAT TDP—-'L'_;""" a2t g
- =4 CU S
4' DA MANHOLE RISER SECTIONS —= * 5 | VARIES
2 =] 120 Min H
PRECAST FLAT TgP B
1 L B
RIS N P (‘:‘ :. gn
FLEXIBLE JDINT | j
SEAL CONFORMING /[~ B 1
TD AASHTO M 198 i
(TYP) i 570 8'DIA —:
R r.'-_
>3 o
o MAX. 0
= T .| ripe
2 N 66
MANHOLE 5] MIN
STEPS —={—;*
._‘7 (‘.:‘
’ FLOW | CHANNEL

NEIWN

MANHOLE RISER DETAIL

REFERENCE:

CDOT M & S STANDARDS
M-604-20
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T-BASE MANHOLES NOTES:

1. THE T-BASE SECTION SHALL BE SHOP-FABRICATED FOR DELIVERY TO THE
CONSTRUCTION SITE AS A COMPLETE UNIT.

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

3. EXCEPT FDR CLASS DF PIPE, SPECIFICATIONS FOR THE MANHOLE SHALL BE THE
SAME AS THDSE REQUIRED FOR THE ADJOINING PIPE.

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

4 WHEN FINAL GRADE 1S PAVEMENT SURFACE,
RECESS MANHOLE RING AND COVER
4" MIN. TO Yo" MAX.

MANHOLE RING AND COVER a
\ - FINAL GRADE
_‘SELI_H_I.
1]
GRADE RINGS DR I YT ERtaes
BRICK COURSES ’ il <z 4'DIA PRECAST
! '] ‘"\ FLAT TOP WITH 24"
l ¥ : ECCENTRIC OPENING
I/\l@ B d
| -
12" M[N. = ]B" MAX. - i 48" B
MIN. : STANDARD. 4' DIA.
1 N MANHOLE RISER
’ - s SECTIONS

H
FLEXIBLE JOINT SEAL -
- - CONFORMING TO
AASHTO M 198 (TYP.) :
e F JOINT DETAIL TO
BE APPROVED
% 1 PRIOR TD
™ FABRICATION
o T-BASE
SECTION
CIRCULAR RIGID PIPE CIRCULAR RIGID PIPE
(LONGITUDINAL SECTION) (TRANSVERSE SECTION)
MANHOLE T-BASE
REFERENCE: MANHOLES Issued: __ 6/15/2022

CDOT M & S STANDARDS Revised:
M-604-20 /cr:m&—\ Standard Drawing No.

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

ooogoogo00CcaoD
ooooaogocaooooonf/

HMA
PAVEMENT m
Y
CEMENT —
BRICK CDURSES T MORTAR
2 MIN., 4 MAX. OR -
PRECAST CONCRETE N ® MDRTAR THICKNESS MAY
GRADE RINGS OR o BE NONSYMMETRICAL TO
ADJUSTABLE METAL RINGS L 241 MATCH CROSS SLOPE OF
R ROADWAY.
la-
l - ]
SECTION F-F
ADJUST MANHOLE 20 IN.OR LESS
v (SLOPE
HMA r‘?lg Vi MIN V2" MAX. . /" RECESS "
PAVEMENT s " B
e g
STy
CONCRETE COLLAR |
OR FULL DEPTH HMA
PATCHING [ 24"
4 e
i : RESET ECCENTRIC CONE.
BRICK COURSES, / - .9 WORK WILL NOT BE MEASURED
2 MIN, 4 MAX.OR PRECAST o ) . il AND PAID FOR SEPARATELY,BUT
CONCRETE GRADE RINGS -l -1|; B SHALL BE INCLUDED IN THE
2 i - WORK
== =%
T | : S
| I | -y ¥
AN L L€
S0 I \ s,
5 I’ \\ \'\‘.-a-/;.ﬂ‘i
o v Nl
b ) AN \- A_ _-t
RISER SECTION —= ~ ; N
] N | '_
i o ___ J e
;_/.JI Loy )
el Fe ™y
IA. N |- bl
Hel b
o =
SECTION F-F
MODIFY MANHOLE GREATER THAN 20 IN.
REFERENCE:
MANHOLES Issued: __6/15/2022
CDOT M & S STANDARDS Reised:
M— 604— 20 4%\ Standard Drawing No.




BAR LAP

(TYP.) SEE

TABLE 8
SD31a

.
Q
T

3
3

P
(TYP.) )
N #5'S @ 12" EW., EF. (FOR Y < 147)
PLAN 46'S @ 12" EW., EF. (FOR 14 > Y < 20)
NO SCALE
i GRADE RINGS & COVER

(SD.2% THRU SD.29q.)

SN
NN
SRR

— §
foir ot 1%
1
#5's © 12" EW.EF.
(FOR Y < 147) -+ 10
#6's ® 12" EW.EF. N5
(FOR 14'< Y < 20°) ——kF
DO NOT BEND
BAR. BEND SHOWN 7
FOR DEPICTION ) dii
PURPOSES ONLY. (TYP. uls|
_\\.-
15"
i

SECTION - TYPICAL WALL

NO SCALE

MATERIAL

FEXIBLE PLASTIC
SEALING COMPQOUND
(ALL AROUND)

MANHOLE STEPS
($D.32)

Lr = > ‘\_
5 [4—24'—-4 5=
F

tp=———5'¢ MH RISER —={.

~

F

OPENING AS

SPECIFIED
o

T
TOP SLAB 28
(SD.310 AND SD.31b) _\r.
12" a
"
(TYe. ]
TOP OF
BOTTOM SLAB
T
15
127 /2
SUB-BASE
NN \\5\ AVAN

GRANULAR BEDDING MATERIAL
6" MIN. OR SEE SPECS:

N

w
FULL INVERT CHANNMEL
SHAPING REQUIRED

FOR THIS MH

N ERES

ELEVATION
NO SCALE

(20" MAX)

IF MONOLITHIC
\~— POUR, STUB
STEEL FOR LAP

e
(TYP)
18"

(TYP.)

SUITABLE SUBGRADE,
(SEE NOTE 10, SD.30b)

REFERENCE:
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STRUCTURE PLAN VIEW - 30° BEND

A

STRUCTURE PLAN VIEW - 45° BEND

NO SCALE
TABLE 7A. TYPE P MH - 30° BEND STRUCTURE

DIMENSIONS 8
PIPE SIZE A B C 9

42" & -6 3 -4 v -2

48 5 -1 3 -6 4 - 2"

54 5 - 8" 3 -8 4 - 2"

60" 6 - 3" 3 -1 4" - 2"
66" 6 - 10" 4 -0 ¢ -2 e

72" 7 -5 4 -2 4 - 2"
78" 8 - 0 4 -4 4 -2 1
12
13

1.

4,

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"
LD. AND LARGER.

. FOR ™" DEPTH QVER 20" SHOP DRAWINGS ALONG WITH CALCULATIONS

FOR DESIGN OF WALLS, TOP AND BASE SLAB SHALL BE SUBMITTED FOR
APPROVAL.

. SET TOP SLAB TYPE B ELEVATION NO MORE THAN 12°+ BELOW FINISHED

GRADE LE. ALLOW ENOUGH COVER TO ADD MH RINGS AND COVER.

. 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 DETALS.

. 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 57, AND AIR ENTRAINMENT WILL BE 5% - 8%.

. LEAN CONCRETE FILL SHALL HAVE A 28 DAY STRENGTH OF 2000 PSI

(TYPE Il CEMENT).

. REINFORCING STEEL BARS SHALL CONFORM TO ASTM A-615 GRADE 60

DEFORMED BARS. CLEAR COVER REQUIREMENT (UNLESS OTHERWISE NOTED)
TO BE 2" (3" FROM BOTTOM OF FOUNDATION SLAB.) REINFORCING BARS
WILL BE SPLICED ONLY AT LOCATIONS SHOWN AND DETAILED ON THE
DRAWI]N]QS. BARS WILL BE WIRE-TIED, NO TACK WELDING WILL BE
PERMITTED.

. ALL STRUCTURES SHALL BE BENCHED TO TOP OF PIPE,
. ALL MANHOLES & SPECIAL STRUCTURES TO BE PLACED DN SUITABLE

SUBGRADE MATERIAL. IF SUBGRADE CONDITIONS WARRANT, UNSUITABLE
FOUNDATION MATERIAL WILL BE OVEREXCAVATED, & SELECT SUBGRADE
MATERIAL WILL BE PLACED AS PER SECTION 5.00 OF THE WCPM STANDARD
CONSTRUCTION SPECIFICATIONS.

. GRANULAR BEDDING MATERIAL SHALL BE COMPACTED TO 90% MAXIMUM

DRY DENSITY IN ACCORDANCE WITH AASHTQ T-180.

. STRUCTURE WALLS SHALL BE FORMED BOTH INSIDE AND OUTSIDE. CASTING

OF SIDEWALLS AGAINST EARTH IS NOT PERMITTED.

. LATERAL SUPPORT SHALL BE PROVIDED AND MAINTAINED FOR WALLS

DURING BACKFILLING QPERATIONS.

. 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.

SEE STANDARD DETAIL SD.31o AND SD.31b. FOR REINFORCEMENT DETAILS.

LEGEND

D= INSIDE DIAMETER OF PIPE
X=  DEPTH OF MANHOLE RISER
Y= TOTAL DEPTH OF MANHOLE
E.F.= EACH FACE

E.W.= EACH WAY

NO SCALE
TABLE 7B. TYPE P MH - 45° BEND STRUCTURE
DIMENSIONS

PIPE SIZE A B C
42" 4 - 8" 3 -6 3 -0
48" 5 -1 3 -9 3 -0
54" 5 - 8" 4 -0 3 -0
60" 6 - 3 4 -3 3 -0
66" 5 - 10" 4 - 6" 3 -0
72" 7 -5 4 - g 3 -0
78" 8 - 0" 5 - Q" 3 -0
REFERENCE:

CITY AND COUNTY OF DENVER

DRAWING NUMBER S-504. 1

TYPE "P" MANHOLES

Issued: 15/2022

CITY OF

Revised:

Standard Drawing No.

CASTLE PINES SD.30b




PREFERRED OPTIONAL

i P
KR SET TOP OF PIPE Lo
o FLUSH WITH INNER
L. WALL (TYP.) '
777777757, TII7777707,
\SAWCUT PIPE PARALLEL TO
| | INNER WALL.
INVERT NVERT
T P sl ! i
VLA e e ﬁ._-.;Lcusss D AT R CLASS D
———=5~— CONCRETE B - CONCRETE
/ {4500 psI : f 4500 PSI
BASE _/ RPN S BASE_/-: ¥, e,
SLAB SLAB
£ D \PIPE END TREATMENT DETAIL
UNO SCALE
#5's @ 12" TF.
#6'S @ 6" BF.
(FOR PIPE 1.D.>60"
2-§5'S TF.
3-4#7'S BF.
#5's @ 12" EF. NS/ 22.. #4 CLOSED STIRRUPS
= © 97(TYP.)
2-§5'S TF.
3-#7'S BF. g
.0 -
oy i) #7'S ® 45 EF.
. . 2"
#5's @ 12" E£.F. »
2-5'S T.F.
3-§7'S BF.
#5's ® 12" EF. 15y o =
I 1-#5 TF.
. LEGEND
2-46's BF. D= INSIDE DIAMETER OF PIPE
112 Sl Sl X= DEPTH OF MANHOLE RISER
] AR T : Y= TOTAL DEPTH OF MANHOLE
R e et s ] e AN W (#Afl Eiggum EF. E.F.= EACH FACE
. ' L E.W.= EACH WAY
z(wr:pL.;e'J BLAN \L—#Ts © 45 EF.
.Y Y g A — 2 or 16" 15's
[ ) TABLE 8. SPLICE LENGTH
12" 7,.'" e e B TS TN G/:'ET._Z' CLR. BAR SIZE SPLICE LENGTH (LAP)
T e g, D et 30 B (TYP.) =
e §6'S® 6" BF— .| 2 2-46's I. 3 5 a
(FOR 1.D.>60") i 2* #6 26"
SECTION
TOP SLAB TYPE B (X 2} NOTE: BARS TO BE SPLICED ONLY AT LOCATIONS
<2 SHOWN,
NO SCALE

REFERENCE: TYPE P MANHOLE, TOP _
SLAB AND DETAILS Issusd: __6/19/2022
CITY AND COUNTY OF DENVER

Revised:
DRAWING NUMBER S-504.2 /aﬁi\ Standard Drawing No.

CASTLE PINES SD.31a




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

_TYP. BAR LAP o
(SEE TABLE 8 SD310) oy AT
17 ’ <o) 2 le 2" CLR.
: \ R R R
il < #5's © 12" EW.EF.

(FOR Y < 14")

TYP. BAR LAP [J[ 77 [
(SEE TABLE 8. [ ]|, "
SD3e) LR

#5'S @ 12°EW.EF.
(FOR Y < 147)
A §6° @ 127EW.EF.

#6'S @ 12" EW.EF.

. f TYP. BAR LAP
(FOR 14'< Y < 20} (SEE TABLE 8 SD31a)

(FOR 14'< ¥ < 207

1] 107 WAl
| -} | THICKNESS

L~ ]/

/E "\ CORNER DETAIL

v NO SCALE

#5'S @ 12, EF.

" NG 4"
2" CIR, k] e
)] AT (TrP.) STEP WIDTH + 4
TR : 8" GROUT
s SIS (S N 2 THICKNESS
4 Iy _ i
\; \ R O s

AL o el
13" LR
TYP. BAR LAP (rve.)
SEE TABLE 8, SD.3%0)

£ F \WALL-TO-BASE JOINT DETAIL

UO SCALE

/G \STEP BLOCK OUT DETAIL

vNo SCALE

2-f4 CLOSED
STIRRUPS (TYP.)

#5 EDGE BAR E.F.

#7'S @ 45 EF.

2-45'S TF
3-4#6'S B.F

(ALL AROUND)

1-#5 TF.
2-#6'S BF

PLAN 2-#6'S B.F.

—= #5'S ® 12° T.F.
[#5'
S PSS N ] P

%n P SR " 1 27cr
1 T AR B> 2 ACRARLIE S INRY ISP ey P nanlf? V23)
= = v e [ BN T St A BRI

r CLR._T Ly #6's 5-\.#5
(") 4es o &8, 3

SECTION

TOP SLAB TYPE A (X22')
NO SCALE

REFERENCE:

CITY AND COUNTY OF DENVER
DRAWING NUMBER S-504. 2

TYPE P MANHOLE, TOP

SLAB AND DETAILS lssued: _G/15/2022

Revised:

= CITY OF B -

CASTLE PINES

Standard Drawing No.
$D.31b




©

4

STEP TOP VIEW

13-3/4" |

<

14-3/4"

/ A\ STEP SECTION

- 3-3/8"  jw—— 5-7/8"
< ¢

. C
>3
e a

MANHOLE STEP NOTES

. ASTM SPECIFICATIONS:

(A) ASTM C-478 (MANHOLE STEPS AND LADDERS)
(B) ASTM A-515 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 CONTINUQUSLY 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 7O 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.

gEE THE CITY AND COUNTY OF DENVER STANDARD DETAIL
-502.

3-3/8" ‘—7

1-3/8"

9-1/4"
|

LI

/ B\ STEP SECTION

GRADE 60 STEEL
REINFORCEMENT

/ C \ STEP CROSS-SECTION

POLYPROPYLENE REINFORCED PLASTIC STEP

NO SCALE

REFERENCE:

CITY AND COUNTY OF DENVER
DRAWING NUMBER S-750

MANHOLES AND INLET STEPS

Issued: __ 6/15/2022

Revised:
/&L\ Standard Drawing No.
CITY OF

CASTLE PINES SD.32




FLEXIBLE PIPE

LIMITS OF STRUCTURE
EXCAVATION AS PER

RIGID PIPE
LIMITS OF STRUCTURE

EXCAVATION AS PER T
coot 20@\ o 206'03\
- 7 ANGLE DF
5 T o REPDSE TD THE
'\i l'![ SLOPED TRENCH NS b N HORIZONTAL
B 4
I 2 \ /’ ggg&ﬁﬂegﬂggugigz J /\ \\  COMPACTED STRUCTURE
12" 7 N ¥ R % BACKFILL CLASS 1 AS
I k \\ PER CDOT 703.08 \F%  per coor 703.08
N 7 /> ’
A d 7 95% AASHTO T-180
95% AASHTO T-180 & : Y% COMPACTED STRUCTURE 7\ N b/ 3
100% AASHTD T-99 Sl - —— BACKFILL CLASS 1AS VN 7727 e° ok, |00k AMSHTO T-99
2 / 2 PER COOT 703.08 R7 . f//f/é 7
lo Z ,45’/// : / 4 lo ?/,7; ’////%/
N e .A ]—é\" Uiz Iy STRUCTURE
; = = & ol D,
_ R, /5,‘ 1 Zd  703.08 ﬁ N\ EXCAVATION
}@' ; /\\,-:H\{// ﬁ\ 'a I AR \ IN S0IL
STRUCTURE STRUCTURE STRUCTURE \ PER TABLE
! + Bd {N-EXCAVATIDN  EXCAVATION .
EXCAVATION Bd { -
M Rilek IN SOIL IN ROCK 12-2 (TYPICA)
MAXIMUM HEIGHT F TOP _OF PIP N _FEET
REINFORCED CONCRETE i - o " CORRUGATION
Min. foL 1NCH| CRACK|D*-DAD v e0ve 10p oF pipE IN reer | EGEND
Ba | Bd [1350 | 2000 [ 3000 Ba Bd o 02125 125-30131-35]36-20| H = HEIGHT OF FILL OVER TOP OF PIPE
n. [ in. PIPE CLASS o | G0 15 [1e-zofarasfae-so[31-35[36-40] 5 " T BLLETER (100 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 = CONTRDLLED LAW STRENGTH MATERIAL
30 | 50 | 18 | 28 | 42 = LDOSE GRANULAR BEDDING, AS FDLLOWS:
36 | 59 | 18 | 27 | al a=0" FOR FLEXIBLE CULVERTS IN SDIL.
| B BT e 54 750 |.079|.079 | .079 | .079 | .079 | 079 o=3" FOR RGP CULVERTS IN SOIL.
48 | 78 | 18 | 27 | a4l a=12" FOR CULVERTS IN ROCK.
23 gg }; gg :g 60 800 |.079 |.079 |.079 |.079 | .109 | .109 | % TRENCH WIDTHS
66 108 17 26 40 RCP: Bd = MIN, DF 133(80“}‘2”, OR (Ba+2t)+12"
72 | 17 | 17 | 26 | a0 66 8.50 |.079|.079 | .109 | .109 | .138 | .138 (PER AASHTO SECTION 17)
78 | 125 17 26 a0 CSP: Bd = MIN. DF Ba+4' (PER AASHTD SECTION 12)
84 135 17 26 40 | BEDDING MATERIAL FDR SDIL SHALL BE STRUCTURAL
50 T isa T 7 1 26 T 40 72 9.00 |.079 | .109 | .109 | .138 | .168 | .168 BRCKFIIm cLass ok 20
96 | 163 | 17 | 26 | 40 | BEDDING MATERIAL FOR RDCK SHALL BE STRUCTURAL
}gg ‘]7; :; %g jg 78 9.50 | .109 | 138 | .168 | .168 BACKFILL CLASS 1.
132 | 208 | 17 _| 26 | 40 .
134 Tllooa il U ) 26 440 84 | 1000 |.109 | .138 | 168 NOTES:
## BASED ON Bd=1.33(Bot2t). 1. ALL WORK SHALL BE DONE IN ACCORDANCE WITH

WALL THICKNESS CAN VARY
BETWEEN MANUFACTURERS.

RCP_DESIGN CRITERIA

CSP_DESIGN CRITERIA

THE STANDARD SPECIFICATIONS APPLICABLE 7O
THE PROJECT.

2. ALL TRENCH INSTALLATIONS SHALL BE IN

ACCORDANCE WITH OSHA AND COLORADO
DEPARTMENT OF TRANSPORTATION REGULATIDNS.

SAFETY FACTOR = PER ASTM C76
SOIL WEIGHT = 120 LB.PER CU.FT.

<3"x1" CORRUGATIONS: 60 TO 84 PIPE
BEDDING = TYPE 2

SHALL BE .064" THICK (16 GAUGE) TD H=40 FT

THE USE OF NON-REINFORCED CONCRETE PIPE
WILL NOT BE ALLOWED IN THE CITY DOF CASTLE
PINES.

)s
SOIL WEIGHT = 120 LB.PER CU. FT.
SAFETY FACTOR FOR SEAM STRENGTH = 2.00
BUCKING STRESS LEVEL = 1/2 YIELD STRENGTH
LOAD FACTOR (BACKFILL) = 95% STANDARD
DENSITY, AASHTO-
T 99 (K=0.86)

ALL UTILITY REPAIRS MUST BE
BACKFILLED WIT] Y OF

CASTLE PINES ROADWAY DESIGN AND
CONSTRUCTION STANDARDS MANUAL
FOR SPECIFIC DETAILS.

NDTE: ALL TRENCHING SHALL COMPLY WITH ALL STATE, FEDERAL AND D.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

APPROVED BY THE CITY OF CASTLE PINES PIPE INSTALLATION IN TRENCH

= e P

Issued: __6/15/2022

Revised:
Dlmrmmou ic Wor /anﬁé_\ Standard Drawing No.
oaTe zZ_ CASTLE PINES SD.33a




NOTES:

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

2. A CONSTRUCTION TRAFFIC CONTROL PLAN SHALL BE SUBMITTED TO AND APPRODVED 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 DF THE WORKERS AND PROTECTION OF DTHER UTILITIES
DR STRUCTURES IN ACCORDANCE WITH APPLICABLE LOCAL, STATE AND FEDERAL SAFETY REGULATIDNS.

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

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

6. PAVEMENT EDGES SHALL BE SAW-CUT. EDGES SHALL BE TACK CDATED PRIDR TD PATCHING.

7. ALL STDRM SEWERS SHALL BE CONSTRUCTED SO THAT A MINIMUM COVER 1S MAINTAINED TO WITHSTAND AASHTO HS-20 LDADING
ON THE PIPE. THE MINIMUM COVER TO WITHSTAND LIVE LDADING DEPENDS UPON THE PIPE SIZE, TYPE AND CLASS, AND SOIL
BEDDING CONDITION, BUT SHALL BE NOT LESS THAN 1-FOOT AT ANY PDINT ALONG THE PIPE. DTHER FACTERS THAT AFFECT THE
DEPTH OF THE PIPE ARE HYDRAULIC GRADE LINE ELEVATIONS, INLET DEPTHS, ADJACENT UTILITIES DR UTILITY CRDSSING,
INCLUDING WATER AND SEWER SERVICES LINES ALONG RESIDENTIAL STREETS, AND CDNNECTIDONS TD EXISTING STORM SEWER
SYSTEMS. THE RDADWAY SUBGRADE, WHICH SUPPORTS THE PAVEMENT SECTION IS TYPICALLY PLOWED TO A CERTAIN DEPTH,
MOISTURE TREATED AND COMPACTED PRIOR TD THE PLACEMENT OF THE SUB-BASE, BASE COURSE, AND SURFACING. THERE ARE ALSD
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 1T HAS NOT BEEN DESIGNED WITH ADEQUATE DEPTH.
THE DESIGN ENGINEER SHALL USE THE BEST INFDRMATION AVAILABLE, INCLUDING PAVEMENT DESIGN DR 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 TD BE EXTENDED OR REPLACED WITH PIPE OF DIFFERENT MATERIAL, THE CONNECTIONS SHALL CONFDRM TD
THE DETAIL SHOWN DN PLANS OR BE APPROVED THROUGH CASTLE PINES PUBLIC WORKS.

10. WHEN TWO OR MDRE CONDUITS ARE LAID SIDE-BY-SIDE, THEY SHALL BE PLACED SD THAT THEY ARE !, OUTSIDE DIAMETER, DR '/
OUTSIDE SPAN, DR 3' APART, WHICHEVER IS LESS. HOWEVER, IF END SECTIONS ARE USED, THE MINIMUM SPACING SHALL BE 1
BETWEEN THE QUTSIDE EDGE OF END SECTIDNS.

11. TRENCH INSTALLATIDN (PER OSHA STANDARDS):

a. TRENCHES OVER 5 FEET IN DEPTH SHALL BE EITHER SHORED OR THE TRENCH WALLS SHALL BE SLOPED ND
STEEPER THAN 3:1 TO THE ANGLE DF REPDSE.IF SLOPED, THE BOTTOM OF THE SLOPE SHALL BE A MINIMUM OF |
FODT ABOVE THE TOP DF THE PIPE.

b. SHORING WILL BE REQUIRED WHEN THE BOTTOM OF THE SLOPE IS MORE THAN 3 FEET ABDVE 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 ORAINAGE MANUAL AND COLORADD 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

Direc

DATE

TRENCH NOTES Issued: __ 6/15/2022

Revised:
r of Public Works /&_\ Standard Drawing No.
CITY OF -

zZZ CASTLE PINES SD.33b




EXISTING STREET

STREET SURFACE

EXISTING

7 4/{%7/ L)

SURFACE
SEE ASPHALT STREET CUT\PATCHING DETAIL FOR PAVEMENT REPLACEMENT
LOWER LIMITS OF SLOPE OR
BEODING OF TRENCH WALLS 12" —=
Y ..

<
NSANVNNN

EXISTING
BASE COURSE

‘EZj

BEDDING

TRENCH
VERTICAL WALLS

000000000000
ieRvlsRoloReNoRoN e NoNe!
00000 POOO0OO 0

o

=

(23

z

6" MIN.

SQUEEGEE

4
%

TRENCH WIDTH

NOTES: SEE NOTES ON SD.33b

TO BE USED FOR STREET CUT ONLY

NEW BASE
COURSE

BEDDING MATERIAL:

NN

EXISTING
BASE COURSE

UNIFORM
SAW-CUT LINE

APPROVED BY THE CITY OF CASTLE PINES

PIPE INSTALLATION IN TRENCH
FOR STREET CUT
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NOTES:

THIS PIPE INSTALLATION DETAIL SPECIFIES REQUIREMENTS IN ADDITION TO THOSE SPECIFIED IN THE LATEST EDITION DF THE
COLDRADOD 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 CDNSTRUCTION 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 DF PIPE.

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

5. ALL STORM SEWERS SHALL BE CONSTRUCTED SD THAT A MINIMUM COVER IS MAINTAINED TO WITHSTAND AASHTD 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-FOBT AT ANY POINT ALONG PIPE.

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

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

8. EDGES SHALL BE TACK CDATED PRIDR TD PATCHING.

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

10. WHEN TWD OR MORE CONDUITS ARE LAID SIDE-BY-SIDE, THEY SHALL BE PLACED SD THAT THEY ARE !/, DUTSIDE DIAMETER, OR >
OUTSIDE SPAN, DR 3' APART, WHICHEVER IS LESS. HOWEVER, IF END SECTIONS ARE USED, THE MINIMUM SPACING SHALL BE T'
BETWEEN THE DUTSIDE EDGE OF END SECTIONS.

11, TRENCH INSTALLATIDN PER DOSHA STANDARDS.

TO BE USED FOR STREET CUT ONLY

APPROVED BY THE CITY OF CASTLE PINES PIPE INSTALLATION IN TRENCH |

- Revised:
Director of Public Worl /%\ Standard Drawing No.
CITY OF

DATE Z CASTLE PINES SD.34b




CLASS D CONCRETE, MIN.
2" COVER DVER REBAR.

UPSTREAM PIPE,

/RCP ONLY

DOWNSTREAM PIPE,

NON RCP\ —e= A

----------------- i
S 2-#4 REBAR
I~ Looes
]
L
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LA e
-------------- 7"??“' ,'\
2" MIN.

#4 REBAR, 4" LONG

CROSS SECTION

2-#4 REBAR
LOOPS

12" LAP

#4 REBAR, 4" LONG

ALTERNATE LAP
LOCATIONS OGN LOBPS

SECTION_A-A

APPROVED BY THE CITY OF CASTLE PINES PIPE CONNECTION DETAIL
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SECTION A-A
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FOR SINGLE PIPE
X

HEADWALL FOR DOUBLE PIPE

1
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/ h
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#5 x / @ 12" CENTERS //
EACH FACE PROJECTED
INTO WINGWALL 2'—0" MIN.

TOP OF
WINGWALL

WINGWALL
T

RE~BARS FROM WINGWALL
FOOTING CONTINUE INTO
THE HEADWALL.

THICK-WALL PIPE, = Bc + 6"
THIN-WALL PIPE, = Bo + 8"
THIN-WALL PIPE—ARCH = SPAN + 8"

STRUCTURAL PLATE-ARCH = RISE + 8"
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DIMENSIONS QUANTITIES
EQUIV CONCRETE | STEELm
Ba SF.’ANRISE X A Xy | Ay |y N RE RSN
in. | in. | in. |ft.—in| in, [ft.—in.| in. |ft.—in] in. |cu.yd.cu.yd| lbs. | Ibs.
72| 8159 [10-9| B /2 |[20-6| 7 | 9-3 17 V2 | 2.72|5.10| 250 | 467
78| B7 63 [11=3|11Y; |21-6| 7 |9-7 |10% |2.85|5.34| 275 | 531
84| 95|67 [11-9| 82 f2-10] 9 |[9-11{12% | 3.08|5.79 | 290 | 547
? 90 [103] 71 [12-7| 7% [24-2| 11 110-3 |15 |3.30| 6.21] 321| 591
: i 96 (112 75 |13-4|12 |25-B| 8 [10-7 [16 "7 | 3.52|6.65| 314 | 606
LT 102 (117 79 |13-9/ B Y |26-6| 7 l10-11/ 9% | 3.63|6.86 | 356 | 672
2| = = 1
-_11.5 Ba + 24,.l__ } 108 [128| 83 [14-8| B 28~4| 12 [11-3 [11Y5 | 3.96 7.51| 376 | 699
—— Ba + & —
75 Ba + 127 | |
DIMENSIONS QUANTITIES # [ Xq |
CONCRETE | STEEL® ] 6"
Ba|Bc | X | A | Xq | Ay |y | B |X5SGLTDBL |SGL[DBL | =
in. | in. [ft.—in| in. |ft.—in] in. [ft.—in| in.|in_|cu.yd]cu.yd| Ibs.]| Ibs. | oy=
54| 65| 8-9| 81, |15-6| 7 | 9-2[17[20]2.12] 3.55|208|364 |RISE+52" RISE| |
60| 72/9-6, 7 [17-0| 10 | 9-8|11]|21|2.35]| 3.99/|236/414 = | ~—{241=— SPAN —} 36"{— SPAN —j241—
66| 7910-3[11%; |1B=6| 7 [10-2|14|22]|2.60|4.44 |249]453 - : =
72| 86[11~0| 10 |20-0| 10 |10-8|17]|23|2.85| 4.91/270/476 1 36 ST, L
78| 93|11-9] 8% [21=-3| 11 [11=2[ 11|24 3.11|5.29|306|527 — —f_ =
B4 [100[12-6| 7 |22-B| 7 |11-8|14|25|3.38|5.68|333|572 : .
90 (107 [13-3[111 |23-9| 81/3 [12-2| 17|26 3.66 | 6.08 | 335|593 [~—SPAN + 48"— 2 SPAN + B4
96 (114 [14-0| 10 [25-0| 10 [12-8| 11|27|3.94|6.48(379/649 H F THIN = PIP H
TOZ [TZT{TA=5[ 87, |26-3(|11V, |13-2| 14| 28| 4.24 | 6.89 | 400|664
108 [128[15-6| 7 |27-6| 7 [13-8/17129]4.54]|7.30|424|707
H EOR TH) = PIe el cogg;gglzssrm
=]
TYPICAL o | SPANfRISEN X |} A X0 M| Yy | B sgrTomc[ser oRe
D/‘TOP—VIEW . | ft=in.|ft.—in| ft.~in| in. |ft.=in| in. | ft.—=in| in. |cu.yd.|cu.yd.| Ibs. | Ibs.
61| 4=7 | 10-1[101/4 | 19-2| 11 | 8-11[151/, | 252 | 4.70| 232 | 424
= -v'~r-'-'-i_L'12 7-0|5-1[11-0]10 21-0[10 | 9-5| 9'%> | 2.80| 5.25| 282 | 509
711 5=7 [11-11] 91 22-10 9 [9-11[12%, | 3.08] 5.79| 291|540
B-10| 61 [12-10| 9 24-8| 8 [10-5]151/; | 3.36| 6.33| 309 | 622
9-96-7]13-9|8'% | 26-6] 7 [10-11] 9'/2 | 3.63| 6.86] 379|673
10-11| 7-1 [14-11| 9% [28-10| 9 [11-5[12/ | 405| 7.67| 377 | 711
11-10| 7-7 [15-10] 9 30-8| 8 [11-11|15V | 4.36| 8.28] 395 | 731
12-10| 8-4 [16-10| 9 32-8| 8 [12-8]11 4.75| 9.03| 441839
14=18-9 [ 18-1[1074 | 35-2| 11 | 13-1|131/, | 5.17| 9.86] 448 | 831
: 15-4| 9-3 | 19-4[12 37-8| 8 |13-7[16/4 | 5.69|10.88| 490 | 953
36" : DR . 159 [15-10/9-10{13-10| 9 38-8| 8 [14-2 1 5.89 [11.25| 534 [1019
|- Bo + 48— bl 280+ 4+ 487 — HEADWALL FOR STRUCTURAL PLATE ARCH
DIMENSIONS QUANTITIES SKEW | FACTOR | HEADWALL SHALL BE PERPENDICULAR TO THE CULVERT
T R ANGLE|(cosecA’)|  CENTERLINE UNLESS OTHERWISE SPECIFIED. TABULATED
Ba X A Xq| Ayl y B | sa T oeTSecToee 9% 5 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(1)2 SKEWED INSTALLATIONS.
54| 8-6| 7 |[15-3 114 | 8-10] 15 | 2.19| 3.81| 211 358 . -
60| 9-0| 10 |16-6| 7| 9-4 | 18 | 2.38| 425 217 | 396 2188 APRON\ fo x 270
66| 9-6| 7 |17-9| 87| 9-10| 12 | 258 | 470 | 252 | 454 65 | 1.103 - e
72/10-0| 10 |19-0| 1010-4 | 15 | 278 | 517 | 255| 472 g0 | 1.15% | — PROJECT 1°-0
78|10-6| 7 |20-0| 10]10-10] 18 | 298| 556 | 276 | 499 50 | 1.305 A
8411-0| 10 |21-0| 10[11-4 | 12 | 319|595 | 297 | 553 45 | 1414 EADWALL
90[11-6| 7 |22-0| 10[11-10| 15 | 3.40| 6.36 | 317 | 571 35 | 1723
96(12-0| 10 | 23-0 10 |12-4 18 3.62 | 6.79 | 321| 597 30 2.000
102[12-6 | 7 |24-0| 10|12-10| 12 | 3.84 | 7.21| 364 | 663 H 1 1
108 (13-0| 10 | 25-0 10 (13-4 | 15 | 4.06| 763 | 362 | 678 SKEW FACTOR
H FOR THIN — PIP IABLE
GENERAL NOTES
1. CONCRETE SHALL BE CLASS D.
4 WHEN TWO OR MDRE CONDUITS ARE LAID SIDE BY SIDE, 2. HEADWALL SHALL BE PERPENDICULAR TO THE CULVERT § UNLESS
THEY SHALL BE PLACED SD THAT THE ADJACENT PIPES OTHERWISE SHOWN DN THE PLANS. TABULATED DIMENSIONS AND
WILL BE Y2 INSIDE DIAMETER DR '/, INSIDE SPAN OR QUANTITIES MUST BE ADJUSTED FOR SKEWED INSTALLATIDNS.
3 FEET APART (INCLUDING WALL THICKNESS) WHICHEVER
IS LESS. 3. FOR WINGWALL DETAILS, SEE STANDARD M-601-20.
B ADD 0.89 x (X OR Xy) {LB.) WHEN APRDN IS REQUIRED. 4. VDLUME DCCUPIED BY PIPE HAS BEEN DEDUCTED FROM STEEL
AND CONCRETE QUANTITIES.
5. EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED ¥j".
6. ALL BARS SHALL HAVE A 2" MINIMUM CLEARANCE.
7. YEAR OF CDNSTRUCTIDN STAMPED ON DDWNSTREAM HEADWALL
PER CASTLE PINES.
REFERENCE:

HEADWALLS FOR PIPE CULVERTS
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—— FINISHED SLOPE

==
#4 © 12" HORIZONTAL BARS Aﬁ’| f
NDT SHOWN FOR CLARITY —|//]/ i ' |
=
#5 PLACE ALONG Aﬁ IT
TOP OF WALL (TOT.2) %\ /‘J/T i | | | |
ff’
e PR cuLverr éT/?l | |
e TOE WALL st N
CHANNEL /|40 0 * s INVERT ﬁ(ﬂ | | ! |
INVERT
BOX ELEVATION o
m = h,By OR RISE + (I-4") pes” |
UNLESS DTHERWISE SHOWN ON PLANS — I L
A | r *'“-H‘,__I_L ¢-BARS J (VERT.)
= | ﬁ-FEQUAL SIZE &
| SPA. {SD.39d AND
| IR IRER RS
t I
IR INRRAERY
d-BARS | | | | | | | |
(TYP.) ~ | | | | |
s i
§ Tl T .
h=| 2 3 4! 5 6' 7 8 9 10' ig "2 | "1y | M
0 = ll_OII 1l_2ll ]l_4ll 1l_6ll lI-BH ll_lou 2!_0" 2!,2" 2I_4l| 2!_6" 2I_8II 2|_10II 3l_0ll
b = lt_Bu 2|_Du 2|_4u 2"8" 3|_0n 3:_4u 3|_8n 4|_ou 4'-4n 4"8" 5|_0|| 5|_4u 5|_8||
w = 2|_8u 3|_2u 3"8" 4|_2u 4"8" 5|_2|| 5"8" 6"2" Gl_Bn 7|_2|| 7|_8|| B|_2|| 8|_8u
d-BARS |[§#4 09" [#4 09" | J4 09 [f4a09 [fa09 [f409 [501"[#5610"§5010"|f5068" | foeg |f709 | 707"
% CONC.CY/LF | 0.161 | 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 NDT INCLUDE TOE WALL QUANTITIES ® REQUIRED DRAINAGE BEHIND WINGWALLS
SEE STANDARD DETALL SD.39d AND SD.3% FOR REINFORCING STEEL QUANTITY SEE NDTE 6, SD.3%¢
DESIGN FOOTING LINE—~_ . . —_— T T
4 { [) 10" ;UNSTRUCT[DN FODTING LINE. " b= 4'-0"
? 21-4n e P PR _;__ 3
3'-8" i 3|'2 ¥ e e e e e e e w=6'-2"
_An -2n
| 1*4 l—i_ M o a= 220
~ T L » *
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L
USE DESIGN FOR ||y _ giie h=5' wieh =6 he7 h=Bste h=Q' -]
- .u,;i;'..: - ot m = g
e MAX.
o ‘.."4'-5"‘ 5-g" 6'-B" 7'-g" 8'-6"
k=40" | pax. MAX. MAX. MAX, MAX, st
1 1 1 t 1 | NELIREL N
A P L RN R e
\_10P OF FOOTING ELEVATION
ELEVATION
DESIGN EXAMPLE
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#5 PLACE ALONG

"V CDNCRETE SEALER AT
FRONT, (SEE STANDARD

DETAIL SD.39d AND
T SD.3% FDR LIMITS)

T

T c BARS J (VERT.)

2" CLR.
Ry

EQUAL SIZE & SPA —m‘\[ ]

]Oll
STEN \\). \
T0P OF WALL (10720 \ “\§“
o)

i
H
H_
H

#4012
(HORIZ. & VERT.)

|

® DRAINAGE BEHIND

(SD.39d AND SD.3%e) -]'\ /_WINGWALL,SEE NOTE 6, SD.3%
R
: TABL
INTO STEM ot EE S
T 6 #4 LONGITUDINAL
3" X 1 TDP MAT (SEE
CONSTR. KEY J /f DETAIL "A", SD.39c)
.'_"-'—" ’__'_u
-0 ——AA -2 CLR.
/
f \3- CLR.
2 #4 LONGITUDINAL _/f°
BOTTOM MAT |

=

3-Qn

| |

TYPICAL SECTION

#4[ ar 10"
S 3CLR.

#4 BARS

—~f el

WITH TOE WALL

1"

TT*T

APRDON
TOE WALL

L
—/ LSII CL
#4 @ 1-0"

QUANTITIES FOR TDE WALL ONLY
CONCRETE 0.049 CU. YD./LIN.FT.
REINFORCEMENT 5.1 LB./LIN. FT.

R
‘!—#4 x 2'-0" @ 1'-0"

WITH CONCRETE APRON
REINFORCEMENT 1.34 1B./S0.FT.
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APPLY CONCRETE __
SEALER

PLASTIC DRAINAGE CORE

GEDTEXTILE (DRAINAGE) (CLASS 2)
~—SHALL BE ON EMBANKMENT SIDE OR
ON BOTH SIDE OF CORE

24—
.—-‘:
/W 3" @ DRAIN HOLE, 20'-0" MAX. CENTER
] e TO CENTER, LOCATE Q'-6" ABOVE
FINISHED GRADE OR APRON.
P

o . > " s

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: LDAD AND RESISTANCE FACTOR DESIGN, YIELD LINE METHOD

REINFORCED CONCRETE:

CONCRETE CLASS D (BOX CULVERT):  f. = 4,500 PS]
REINFORCING STEEL: f, = 60,000 PSI
LDADING:

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

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

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

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

2. WINGWALL FODTING AND FLOOR OF BOX CULVERT SHALL BE PLACED
MONDLITHICALLY.

3. DIMENSIONS "h, k", "L", "m" AND ANGLE "e€" FOR WINGWALL SHALL BE
AS SHOWN DN THE PLANS.

4. MINIMUM CLASS B LAP SPLICE LENGTH FOR BLACK REINFORCING BARS:
BAR SIZE: #4 #5 #6 7
SPLICE LENGTH: 1'- " I -3¢ 21-7v

5 DESIGN DOES NOT CONSIDER ANY SCOUR EFFECTS.

6 WINGWALL DRAIN SHALL BE REQUIRED IF “h" 2120 FT, SEE
STANDARD DETAIL SD.39d AND SD.3%e FOR DETAILS.

CONCRETE APRON, IF
SPECIFIED ON PLANS

APRON

BACKFILLING.

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

SKEWED HEADWALL, IF
SPECIFIED ON PLANS

¢ OF ROADWAY
oI

{7 SKEW ANGLE

CBC HEADWALL
1-gn

#x 5/ e 127 CENTERS

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

STATIONING

LOCATIDN OF CBC
TOE WALL

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

TYPICAL CULVERT LAYOUT

SEE DETAIL "A"

WITH HORIZONTAL #4 BARS. FOR
PIPES SEE STANDARD DETAIL
SD.380 AND SD.38b

STATION

SIX LONGITUDINAL #4 FOOTING

BARS (TOP MAT), PROJECT 1'-9" MIN,
INTD CULVERT FLOOR. FOR PIPES SEE
STANDARD DETALL SD.3Ba AND SD.380

DETAIL "A"
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WINGWALLS
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CDOT M & S STANDARDS
M-601-20
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¢-BARS AND REINFORCING STEEL QUANTITY

(EXCLUDE TDE WALL)

EXAMPLE:
L (MULTIPLE OF m}| £ (1.0 x m) < (125 x m) (15 x m) <(1.75 x m) SELECT THE c-BARS SIZE, SPACING AND STEEL QUANTITY
FOR A 25.0 FEET LONG WINGWALL WITH m =
m D | kT | c-BARS TBRiNFF c-BARS TBR%NFF c-BARS T:%NFF c-BARS T;;ILNFF 118 FT.AND k = 6.5 FT.
4 #4 010" 5360 |[§56 10" 57.95 |58 10" 570 [#5 0 8" 60.22 SOLUTIDN:
5 #4 010" 5586 |[#56 10"| 60.46 |#56 10" 59.60 |#5 € 8" 62.89 e
4 6 (50107 6645 |f6010'| 7060 |60 10°| 6o69 |fo o0& 7apy | iyt MHERAL RN MTRE G
7 #50 10" 6729 |60 10" 7376 |#6 @ 10"| 7283 |#6 08" 7832 L = (212 x m), USE L € (2.25 x m)
8 f508 | 7471 |f60 8" | B346 |d6 @ 7" | 87.09 |6 @ 6" 9254 2.ROUND TD REAREST WHOLE NUMBER FOR m AND k:
9 508 | 7810 [fses | 8723 |66 7 | 9.03 [f6e 6" 9672 m =118 FT,USE m = 12.0 FT.
4 4 @ 10"| 5051 |§4 @ 10" 49.25 [#56 10" 5371 |#5 010" 53.09 5 DET'ER]M':"EJ CF_L';,LJSSEQ ]Jsﬁ',?GFTT;{E TABLE:
5 4 010" 5266 |#4 010" 5137 [#5@ 10" 56.09 |#5 @ 10" 55.46 L <(225 x m)
13 6 #4 010" 5492 |50 10" 5948 |#5@ 9" | 60.31 |66 9" 67.56 m =12
7 #4010 5736 |[§5e10"| 6216 |#5@ 9" | 6305 |#6 @ 9" 70.66 k=6
8 | #5010 6639 |#6010"| 7282 |46 0 8" | 77.97 |46 @ 7° BLGE c-BARS: #6 © 10*
REINF. STEEL = 60.60 LB / LF
9 |#5010"] 6937 [#6010"| 7610 [#6@ 8" | 8149 [#60 7 8537 4. DETERNINE REINFORCING STEEL QUANTITY OF WHOLE
2 $4 010" 4391 [§4 010" 4265 |44 0 10" 4182 |[#4 0 10" 4122 WINGWALL:
3 |#4 0107 4582 |§4 010" 4455 [#4 @ 10" 4371 |#4 0 10" 430 REINFORCING STEEL QUANTITY =
4 (#4010 4780 | #4010 4651 |44 @ 10"| 4565 |45 0 10" 50.06 200 #160:60 SSED1S L
2 5 #4 010" 4984 |#4 @10"| 4853 [#4 @ 10"| 47.66 [#5 @ 10" 5233
6 #4 010" 5100 [§4 010" 5085 [#5@ 10" 5534 [#5 08" 584l
7 #4 010" 5430 |#5@ 10| 58.80 [#5 @ 10| 57.87 |[#5 08" 6LID
[} #5010"| 6291 [§5@10'| 61.45 [#50 7 | 67.46 |#5 @ 6" 70,68
9 #5010"| 6564 |[#5010"| 6415 [#50 7" | 7044 [§5 06" 7382
2 #4 010" 4170 [§4 @ 10" 4042 [#4 ©10"| 3957 |#4 @ 10" 38.96
3 #4 010" 4357 [§4 @ 10" 4227 [#4 10" 4140 |§4 @ 10" 4079
4 #4 010" 4548 [§4 010" 4416 [#4 @10"| 4328 [#4 0 10" 42.66
" 5 #4 010" 4746 [#4 010" 46100 [#4 010" 4521 [#4 @ 10" 4458
6 #4 0107 4952 |§4 010" 4814 |§4 09" | 4823 [#5 0 10 5088
7 #4010 5173 [#4 010" 5031 |[#4 @ 9" | 5043 |#5 @ 10" 5429
8 #4 010" 5400 |[#5010"| 5844 [45010" 5745 [#5 @ 8" 60.64
9 #4 010" 5620 |#5010"| 60.87 |#5@10"| 5985 |45 @ B" 63.21
2 #4 010" 3984 [#4 010" 3853 |#4 @10 3765 |#4 @ 10" 37.03
3 $4 010] 4168 |40 10" 4035 |f4 0 10| 3947 [§4 @ 100 3884
4 #4 010"| 4358 |#4 @ 10" 4222 [#4 010" 4131 [#4 @ 100 4067
10 5 #4 010"| 4553 |#4 010" 44.14 [f4 010" 4321 |[#4 @ 10" 4256
3 $4 0 10| 4758 |4 @ 10" 4614 |f4 @ 100| 4520 [§4 @ 100 44,53
7 #4010 4979 [#4 010" 4831 [#4 0 10"| 47.34 |45 e 10" 5197
8 #4 0 10"| 5206 |#+ 0 10"| 50.54 |44 @ 10"| 4054 |#5 @ 10" 54.43
2 #4 010" 3801 [#4 10" 3675 |#4 010" 3585 |#4 @ 10" 3521
3 #4 010" 3993 [#4 010" 3856 |#4 @ 10" 3764 |#4 & 10" 3699
4 f4 010" a181 [f4 010" 4040 [#4 810" 3947 [#4 010" 3881
9 5 #4 010" 4375 |[#4 010" 4230 |[#4 @ 10" 4135 |#4 010" 4067
6 #4 010" 4579 [§4 010" 4430 |#4 @ 10" 4331 |#4 @ 10" 4262
7 #4 0 10"| 48.04 |#4 @ 10" 4550 |4 @ 10"| 4549 |4 010" 4477
8 fa 0 10"] 5043 [F4@10"] 4884 |74 @ 10" 4780 [¥4 € 10" 47.06
2 #4 010" 3641 [§4 010" 3501 |#4 @ 10" 34.08 |#4 @ 10" 3342
3 #4 010*| 3823 |[f4 010" 3680 |#4 @ 10" 3585 |#4 @ 10" 3518
8 4 #4 010" 4009 [$4010" 3861 |[H#4 010" 3764 |#4 @ 10" 36.95
5 #4 010" 4199 |44 @ 10"| 4047 |#4 € 10 39.47 |#4 @ 10" 3876
6 #4 010" 4397 [#4 010" 4240 |[f#4 810" 4136 |[#4 @ 10" 4064
7 4 0 10| 46.19 4 010" 4456 |#4 010" 4349 [#4 @ 10" 42.74
2 4 010" 3490 |f§4 010" 3344 |#4 e 10" 3247 [#4 @ 10" 3178
3 #4 010" 3673 [§4 010" 3523 |[#4 @100 34.23 |[#4 0 10 3353
7 4 #4 010" 3859 |[#4 10" 37.04 |44 010" 3601 |#4 @ 10" 3529
5 #4 010"| 4048 |[§4010"| 3886 |44 810" 3780 |#4 0 10" 37.06
6 f4 010" 4239 [#4010"| 4071 [44 010" 3961 |#4 010" 3B.84
3 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 Standard Drawing No.
CITY OF
CASTLE PINES $D.39d




c-BARS AND REINFORCING STEEL QUANTITY
(EXCLUDE TDE WALL)
L (MULTIPLE OF m) (2.0 x m) ${(2.25 x m) <(25 x m) <(2.75 x m) <(3.0 x m) <(3.25 x m) £ (3.5 x m)
m 61 | en | enas | TN cams Tl | eoms T | o | Tl | eams TN | coms | T | s | TN
4 #50 7| 6243 |§50 7" | 6209 |f5056" | 6538 [#5@6" | 6515 |08 | 6710 |f608" | 6694 |§50 71| 70.66
5 $50 7| 6523 [#5@ 7" | 6488 |#506" | 6834 |(#506" | 6811 |#p 08 | 7017 [#6 e8| 7000 |[¥6e 7| 73.90
14 6 608" | 7445 [46@ 7" | 7830 |#606" | 8364 |#6@6" | 8340 |#6@6" | 8322 |#606" | 8305 | #7 0 7' | B9.G4
7 fso8 | 7784 |#6e7 | 8187 |#6o06" | 8745 |§6@6" | B721 |#606"| 87.02 |#6 06" | 86.86 | #7 @ 7" | 93.73
8 $70 7| 9947 [§70 77| 9908 |[#7e6"| 10711 |#7 06" | 10686 | §7 @ 6" | 10666 | #7 @ 6" | 10649 | §7 @ 6" | 106.35
9 #7071 10393 [§7@7" | 10354 [§7@6" | 1190 |#706" | 11.65 [§706" | 11145 |f§7 €6"| 11128 706" | 113
4 50 (0" 5236 |#509' | 5385 |#508"| 5554 |#50 7' | 5785 |#56 7" | 5767 |#5@ 7" | 5751 | §6 @ 9" | 59.93
5 #5@ 10" 5499 [#50 9" | 5629 |[#508"| 58.08 |[#50 7| 605 |[#50 7| 6033 |[#5@ 7' | 60.17 | §50 9" | 62.72
13 6 $669 | 6708 [#5e@9" | 6670 |50 8" | 6953 |#6@8 | 6928 |[#0 7| 7312 |[#6e 7| 7295 |#66 7| 728!
7 $669 | 7016 |#6e9 | 6978 |f5 68 | 7275 |#6e8 | 7250 |f5e 7| 7652 |[fse 7| 7635 |§5 @ 70| 76.20
8 #6@7 | 8.9 |#se6" | 8667 |fso6" | 86.37 [§7e 7| 9318 7@7°| 9297 [#7e 7| 9280 |#70 7| 9264
9 §60 7" | 8487 |§6 06" | 9059 |f60 6" | 90.29 707 | 9739 (#7677 9718 (#7067 | 97.00 |47 0 7" | 96.85
2 $4 010" 4078 [#4 @ 9v | 4120 |f5 0 10v] 4481 50 10" 4437 |[#50 10" 4418 | #5 @ 10" 4400 | §5 0 10" 43.87
3 #4010 4266 #2009 | 4322 [§5010"| 4675 |50 10" 4651 |[#5 010" 4632 [ #5010 4615 | #5 0 10"| 46.01
4 §50 10" 4953 [#5010'] 4923 |f50 100 4894 [#50 10| 4869 |#509"| 5000 [#56 8| 5172 |[§5 e8| 557
12 5 #50 10"| 5185 |#5€10"| 51.48 [§5@10"| 5119 |F5€ 10" 5094 |[#50 9" | 5233 |[#58 8" | 5414 | #5 e 8" | 54.00
[} #50 8 | 5703 |[#6e10'| 6060 |#6@10"| 6029 [#60 9" | 6242 #6009 | 6222 |#60 9" | 6204 | #6508 | 64.89
7 #50 8" | 6061 |#65@ 10| 6343 [#6010"| 6311 [#6e@ 9" | 6535 [#5009"| 6515 |# 09" | 6497 | #5660 8" | 67.96
8 §5@6"| 7020 |[#s@ 7| 7644 |ds0 7| 7613 |d6e 7| 7587 |#pe 6" | 8130 [#5ee6" | 812 | #6566 | 80.98
9 #5@6"| 7333 |[#60 7" | 7986 |46@ 7| 7954 |#60@ 7| 7928 |§60 6" | B495 |#6 06" | 8477 |#65@ 6" | 8462
2 #4 610" 3850 |[#4 @10" 3815 |§40 10" 37.87 |[#4 010" 3763 |[#4 69" | 3825 |#5@ 10" 4146 | #5 @ 10| 41.31
3 #4 @ 10" 4033 |#4 @ 10" 3997 |§4 @ 10" 3869 |#4 010" 3945 |f4@9v| 4012 | #5@ 10| 4354 | #5 @ 10" 43.39
4 £4 09" | 4300 |#5810"| 4657 |[§50 10" 4627 |#50 10" 4602 | #5 6 10*] 4582 | #5 @ 10| 4565 | #5 @ 10"| 4550
" 5 #4099 | 4506 |#5€ 10" 48.74 |[#50 10" 4844 |[#5€ 10" 4819 |#5e 10" 4799 | #56 10" 4781 |#5 0 10" 4767
3 50107 5138 [#509' | 5257 [§50 09" | 5227 [#508" | 5399 [f508"| 5379 [#50 77| 5606 |#5¢ 7| 56.01
i $50 10" 5378 [#5@ 9" | 5504 |#50 9" | 5473 |[#508'| 5655 |[#508"| 5635 |#50 7" | 5884 |45 @ 7" | 58.70
8 fs0 7| 6292 [#5@6" | 6625 |[F506" | 6594 [#506" | 6569 |#608"| 6776 | #6508 | 6757 | #6560 7' | 71.45
9 5@ 7| 6560 |4#5@6" | 69.09 506" | 68.78 |4§5@6" | 6852 |#608"| 7069 |# e B | 7051 |§50 7| 7457
2 4 010" 3657 [#4 010" 2620 [¥4 €10 359 [#4 @ 10" 3567 |#4 010" 3548 |#4 @ 9"| 3507 | #4 @ 9" | 3593
3 #4 010" 3836 |#4 010" 3B.00 |f4 @ 19" 37.71 #4 010" 37.46 | #4 @ 10"| 37.27 | #4 @ 9v| 3791 §4 0 9" | 37.76
4 #4 010" 4019 |[#4 010" 3982 |[#4 @ 10" 3953 |44 010"| 3928 |[#4 010" 39.08 |44 @ 9| 3977 |§4 0 9" | 39.63
10 5 #4 010" 42.07 [#5010"| 4644 [$50 10" 4613 |F5€ 10" 4587 |50 10" 4567 | #5 @ 10| 4549 | 4§50 10" 4534
6 $#4 @ 10" 4403 [#5 @ 10"| 4867 |[#50 10" 4835 |#5e 107 48.08 |50 100 47.88 | #5 @ 10| 4769 | §5 @ 10| 47.54
7 #50 10" 5145 [#5€10"] 5104 [#509" | 5229 [#5€ 9" | 5203 |[#5@8"| 5379 |[#5€ 8| 5361 |#5e 7" | 56.00
8 #50 10" 5389 |#5@10"] 5347 |[#509" | 54.80 |50 9" | 5453 | §5@B"| 56.39 | #5 @ B" | 56.20 | #5 © 7" | 58.72
2 $4 010" 3473 [§4 010" 3436 |[#4 @ 10" 3406 |#4 010" 338 |#4 010" 3361 | #4 @ 10| 33.44 | §4 @ 10| 33.30
3 $4 610" 365 | 44810 3613 |[#4 @107 3583 |#4 @ 100 3558 |#4 6 10" 3538 | f#4 @ 107 3521 | $#4 0 10" 35.06
4 f#4 010 383 |#4e10" 3793 |4 010" 3763 |4 @ 10" 3737 |#4 010" 3717 | #4 @10 3699 | #4 0 10" 36.84
9 5 #4 e 30" 4017 [#4 010" 3978 [¥4 @10 3947 [#4 0107 3920 |#4 69| 398 |#50 10" 4328 |#5 0 10" 43.12
[3 #4e 10" 4210 [#4 010! 471 [#4 010" 4139 (#4010 4112 | $4 69| 4182 | #5010 4546 | #5 @ 10" 45.30
7 59 10" 49.29 |45 e 10"| 48.86 | #5 @ 10"| 4B.53 50 10" 4824 |#5 0 10"| 48.03 |45 8 10" 4784 | #5 @ 10| 47.67
8 510" 51.83 | #50 10" 5140 | #5 0 10" 5105 50 10" 50.77 | #5 @ 10"| 50.54 |45 @ 10| 50.35 | #5 @ 10| 50.18
2 4 0 10" 3292 [#4 @ 10" 3254 |§4@10" 3223 |f§4 @ 10" 31.97 4 010" 31.77 | #4 010" 3159 | ¥4 @ 10" 31.44
3 #a @ 10| 3467 |#4 @107 3428 |[#4 @ 10v| 33.97 4 010" 3370 |#4 610" 3350 |#4 €10 3332 |#4 010" 33147
8 4 #4 0 10" 3644 |#4 @ 10" 36.04 |[#4 @ 10"| 3572 |44 @ 10"| 3345 | #4 @ 10" 3525 | #4 10" 3507 | §4 e 10" 34.9]
5 #4 0 10| 38.24 |#4 @ 10"| 3783 |#4 @ 10" 3750 |#4 @ 10| 37.23 | #4 @ 10" 37.02 | #4 @ 10"| 3684 | #4 e 10" 36.68
6 $#4 @ 10| 4010 |[#4 0 (0" 3968 |#4 010" 39.35 |[§4 @10"| 3907 [#4 e 9| 4333 |#50 10" 4313 | #5010 42.96
7 $4 @10 4218 [#4 @ 10" 4175 4010 441 [f4010"| 413 [#4 09| 4565 |H50 10" 4545 | 50 10" 4528
2 $#4 010" 327 [¥#4 010" 3086 4 010" 30.54 [§4 010" 3027 [#4e 10" 3006 |#4 010" 29.88 |#4 0 10"] 29.72
3 §4 010" 33.00 (#4010 3259 |[#4 010" 3226 |[#4 @ 10"| 3199 |[#4 @ 10"| 3178 |§4 @ 10| 3150 |44 e 107 3143
7 4 #4 @ 10" 3475 |$4 010"| 3433 [§4 010" 3399 [#4 @10"| 3371 [#4 @ 10| 3350 |#4 010" 3331 |44 @ 10" 3314
5 #4 © 10| 3650 |#4 @ 10| 3607 |#4 @ 10" 3573 |44 @ 10"| 3544 |40 10° 3522 |#4 010" 3503 |44 010" 3486
6 $#4 010" 3826 |#4 010 3782 |[#4 010" 3747 |4 @ 10"| 3717 |#4 e 10" 3695 |#4 @ 10"] 36.75 |#4 @ 10| 36.58
% REINFORCING STEEL QUANTITY INCLUDES STEM AND FODTING
QUANTITIES, BUT DOES NDT INCLUDE TOE WALL QUANTITIES.
REFERENGE. WINGWALLS Issued: __ 6/15/2022
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PIPE DIMENSIDNS GENERAL NOTES
wlalcl L] E 1. DIMENSIONS OF END SECTIONS MAY VARY SLIGHTLY
AN T FROM THDSE SHOWN ON THE TABLES DUE TD
- DIFFERENT MANUF ACTURERS' CONFIGURATIONS.
18 10 | 48 | 78 | 36
+ T 10 | 2 | I8 | a 2. CONCRETE END SECTIONS SHALL BE FURNISHED WITH
§o % | o3 | o 63 TONGUE OR GRDOVE AS REQUIRED.
|
E 6. b 18 1 36 1 96 A7 3. DESIGN LENGTH DF PIPE OR SIDE DRAIN IS BASED ON
[ 42 24 36 96 78 LENGTH DF END SECTION SHOWN IN TABLE. ANY
48 28 24 96 84 ADDITIDNAL PIPE REQUIRED TO PROVIDE THE DESIGN
54 30 36 96 90 LENGTH SHALL BE FURNISHED BY THE CONTRACTOR AT
60 | 36 | 36 | 9 | 96 ND ADDITIONAL COST TO THE PROJECT.
—r 2 | 54 ] 20 ] % |18 4, THE INSIDE CONFIGURATION AND THE JOINT OF
PLAN REINFORCED CONCRETE " CONCRETE END SECTION AND PIPE SHALL MATCH.
CIRCULAR PIPE 5 END SECTIONS FDR CMP ARCH PIPE SHALL MATCH THE
DIMENSIONS OF THE PIPE SHOWN ON THE PLANS.
I'.""x
6 GALVANIZED TOE PLATE AS SHOWN IS REQUIRED ON
END SECTIONS FOR CORRUGATED STEEL PIPE AND
SHALL BE THE SAME THICKNESS AS END SECTIDNS.
TOE PLATE SHALL BE FIELD-BOLTED TO END SECTION
+ WITH % IN. GALVANIZED BOLTS, NUTS AND WASHERS.
7. GALVANIZED STEEL SHALL CONFORM TO AASHTO M 111,
A M 218 OR M 232.
| L { I— £ } & CONCRETE PIPE JOINT FASTENERS, WHERE SHOWN ON
X PLANS, SHALL BE INSTALLED SO THAT A MINIMUM OF
L 15 LINEAR FEET OF THE DUTLET END DF THE PIPE
- ARE MECHANICALLY LOCKED TOGETHER. END SECTION
SECTION X-X END VIEW LENGTHS WHEN USED, SHALL BE INCLUDED IN THE

END SECTION FOR REINFDRCED CONCRETE CIRCULAR PIPE 15 LF REQUIREMENT.

9 CONNECTIONS DF METAL END SECTIONS TD PLASTIC
PIPE SHALL BE APPROVED BY THE ENGINEER. PLASTIC

pIPE DIMENSIONS END SECTIONS SHALL NOT BE USED.
THICKNESS
DIA A ‘ B ‘ H ‘ L ‘ W] T 10 THE END SECTION STYLE, EITHER REGULAR OR
= SAFETY, SHALL BE AS SHOWN ON THE PLANS.
12 0.064 6 6 6 |21 |24 | 34 1l AT THE OPTION OF THE CONTRACTOR AND APPROVAL
18 0.064 8 10 6 31 36 | 46 OF THE CDDT PROJECT ENGINNER, REINFORCED
21 0.064 9 12 6 36 42 52 CONCRETE END SECTIONS MAY BE MADE WITH
24 0.064 1013 | 6 | 4 |48 |58 SYNTHETIC FIBERS INSTEAD OF STEEL FOR PIPES 36
30 | 0079 2| |8 |5 |8 |70 INCHES IN DIAMETER AND SMALLER, AND CONFORM T0
36 0.079 2 | 1 | 9 |60 | 72 | 94 AASHTD M 86 AND SUBSECTION 601.03.
42 0.109 6 | 22 | 11 | 69 | 84 | 106
48 0.109 18 | 27 |12 | 78 |90 |12 DIAMETER
54 0.109 18 | 30 | 12 | 84 |02 [ 124 I? gﬁN ——‘
60 0.109 18 | 33 |12 | 87 |14 [136 — .
66 0.109 18 | 36 | 12 | g7 | 120 | 142 T —
72 0.109 18 | 39 | 12 | 87 | 126 | 148 .
78 0109 18 | a2 | 12 | 87 | 132 | 154
B4 0.109 18 45 12 87 138 160

FLEXIBLE ROUND PIPE

o, 1 il
OR RISE | Ty
REINFORCED

/2" DIA. } EDGE

THREADED ROD OR PIPE PAY LENGTH, ITEM 603 —=t=—L :’ I

ACCEPTABLE EQUIV. CULVERT PAY LENGTH, ITEM 617 |
!

ROD l
HOLDER " | | L
A | w { A

CONNECTOR
LUG
TYPE 1 TYPE 2 ’ TYPE 3 PLAN VIEW
FOR 18 IN. THRU 24 IN. FOR 30 IN. THRU 36 IN, FOR 42 IN. THRU 84 IN. ROUND PIPE
ROUND PIPE WITH ANNULAR ROUND PIPE WITH ANNULAR WITH ANNULAR CORRUGATIDNS AND ALL
CORRUGATIONS. NOT TO BE USED  CORRUGATIONS.NOT T0 BE USED  SIZES WITH HELICAL CORRUGATIONS AND FOR
ON HELICALLY-FORMED PIPE ON HELICALLY-FORMED PIPE ALL METAL PIPE ARCH CULVERTS. SHOP ATTACH
UNLESS RECORRUGATED. UNLESS RECORRUGATED. A 24 IN. MIN. LENGTH OF ANNULAR PIPE WITH

GALV. RIVETS OR BOLTS, SPDT WELDS, DR

2 IN.LONG SKIP WELDS DN 8 IN. CTRS.

REPAIR BURNT GALVANIZING IN ACCORDANCE
TYPICAL CONNECTIDONS  wITH SUBSECTION 707.09.

END SECTION AND CONNECTION DETAILS FOR ROUND AND ARCH METAL PIPES

REFERENCE: CONCRETE OR METAL END SECTIONS |  tssued: _g/15/2022

CDOT M & S STANDARDS Revised:
M—603—10 /mﬂi_\ Standard Drawing No.

CASTLE PINES SD.40a




oIPt ACH DIMENSIONS — ¢ —
THICK-| A B H L w T
NESS _L
SPAN x RISE @17 [ MAXD | (217 |15 | &2 A RISH]
N, e . s
2lx 15 0064 | 7 10 3 235 | 36 | 46 . . — coaN —
24 x18  [0064| 8 | 12 6 | 28 | 42 | 52 | L |
28 x 20 0.064 9 14 6 32 48 58 SECTION F-F END VIEW
35 x 24 10079 | 10 16 6 39 | 60 | 70 EE———re—— —
42 x29 0079 | 12 18 8 6 | 75 | 85 DIMENSIINS
49 x 33 0109 | 13 21 9 53 | 85 | 103 Egﬁ;gﬁgT ST
57 x38  |odos | 18 | 2 12 63 | 90 | 108
64 x 43 |0.103 | 18 | 30 12 7 | 102 | 120 DiA SPAN xRISE | A clt £
71x 47 o109 | 18 | 33 12 77 | u4 | 132 IN.
24 0 | 19 9 33 72 | 48
FLEXIBLE PIPE ARCH 30 38 24 | 10 18 72 60
3 45 | 20 | w2 24 | 84 72
42 53 | 3 | 16 36 96 78
HOLES FOR TCE PLATE, AT HOLES FOR TGE PLATE, AT 48 60 | 38 | 2 % | 9% | B4
12" C. T0 C. MAX SPACING 12°°C.TD C. MAX SPACING 54 68 | 43 | 26 36 96 %0
| | 60 76 | 48 | 30 36 9 96

END SECTION FOR REINFORCED
CONCRETE ELLIPTICAL PIPE

| i
F =~ F
> ! T —— 1
o o o = 1°]
L | ] L ‘ I J
BHT 2|1J [ [ { - E
| 7 1 1 T [
TOE PLATE (FIELD-BOLTED) TOE PLATE (FIELD-BOLTED) - —— 4
ELEVATIONS -
D
Ll —
MASTIC SHALL BE APPLIED “_—5—7‘——* . LOwW
WHEN REQUIRED. L =" .
—Y? nop AI p
TAPERED SLEEVE R . 7
SHALL BE 12 GAGE N
SMODTH GALVANIZED ——— p DETAIL A
STEEL CONFORMING = . -
TO AASHTO M 218 i y
. ; z PIPE
SEE DETAILL A [
¢ [ DIAMETER [ F
/ VARIES IN.
oo o o% Fo o ool 18 - 30 5
WELD /'_ ‘&\ MAY USE TYPE 10R 2 36 - 42 8
OR RIVET CONNECTION WITH
END SECTION D + Vg —— CORRUGATED END DN 48 - 60 7
T0 SLEEVE TAPERED SLEEVE. 72 - 84 9
NOTE: METAL END SECTION SHALL 74" GALVANIZED ANCHOR BOLTS, 27" 1 —y
BE FIRMLY WEDGED INTO NUTS AND WASHERS, MILD STEEL, ASTM A 307. ¥ CANOPY TYPE ROD LUG
PIPE END BEFORE BACKFILLING. ROD LUG SHALL BE GALVANIZED OR CDATED f OR APPROVED EQUAL
) | > o) WITH EPOXY PAINT OR APPROVED EQUAL. «
T 60° MAX. 30° MIN. %
18 - 24 12 )
30 AND 36 16 5" f— ,-‘z- 5"
42 AND LARGER 24
- g e - i
STEEL END SECTION FOR LOCATION OF
CONCRETE CIRCULAR PIPE 1" DIA HOLES
(ALTERNATIVE FOR CONCRETE END SECTION) CONCRETE JOINT FASTENER (Two PER JOINT)
REFERENCE:

CDOT M & S STANDARDS

M-

603-10

CONCRETE OR METAL END SECTIONS

Issued: 15/2022

Revised:
/CITY#L-\ Standard Drawing No.
CASTLE PINES SD.40b




REINFDRCED EDGE

FULL LENGTH OF an
END SECTION n
LONGITUDINAL (SEE SEC. A-A) A
BAR (TYP.) " DINETER )
pich :ckmfl: OR RISE (R)
SP n
\ PARALLEL - 0P OF 4
SAFETY BAR END SECTION
{TYP.} 3/5" X Y4 HEX
BOLTS 70 HOLD
H:[ _I_L" REINFORCED EDGE THE SURFACES
|— 8 FULL LENGTH OF TIGHTLY TODGETHER
2 END SECTION (TYP.)
(SEE SEC. A-A)
L | T

ELEVATION VIEW ’——1 T T _|—i
R RAINA N TION DPTIONAL TOE PLATE LB" HOLES AT

W 12° 0.C
A A L
EXTENSION WITH SAME (TYP)

THICKNESS AS END SECTION DVERALL WIDTH
(SEE NDTE 7, SD4lc)

ERONT_VIEW
ROUND PIPE CULVERT
I/Z“ X 6" I/z" GALVANIZED
GALVANIZED BOLT — THREADED ROD OVER
WITH NUT TOP DF END SECTION.
% % 4 i SIDE LUGS SHALL BE
BOLTED TO END SECTIDN
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
IYPE | TYPE 2

CONNECTOR DETAILS

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

'/>" CARRIAGE
GALVANIZED HEAD
BOLTS (TYP))

/2" CARRIAGE
GALVANIZED HEAD
BOLTS (TYP.)

WELD
LONGITUDINAL BARS
TO SAFETY BARS
(TYP.)

PARALLEL
SAFETY BAR

(TYP.) LONGLIUDINAL BAR

PARALLEL

SAFETY BAR
(TYP.)
PAR DRAINAGE END SECTION
R RAINA N ECTION
REFERENCE: TRAVERSABLE END SECTIONS -
AND SAFETY GRATES maled: Soc0ze

CDOT M & S5 STANDARDS Revised:
M-603-12 /cm,ﬁé_\ Standard Drawing No.

CASTLE PINES SD.41a




4Il
ot
— 2
| | DIA.OR
1 | RISE
PARALLEL SAFETY BAR (TYP.) 3.
HII_l_L
_r 8"
2"_f_ 4
L
ELEVATION VIEW 5
PARALLEL DRAINAGE END SECTION 6

CENERAL NOTES

. USE END SECTIONS ON 1V:4H TD 1V:6H SLOPES ONLY. USE TDE PLATE

EXTENSION WHERE SHOWN DN 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
WHEN THE SPAN IS GREATER THAN 30 INCHES. USE ADDITIONAL
LONGITUDINAL BARS IF SPACING EXCEEDS 30 INCHES ON LARGER

END SECTIONS.

. SAFETY AND LONGITUDINAL BARS ARE NOT REQUIRED ON 30 INCHES

AND SMALLER CROSS DRAINAGE END SECTIDNS.

SAFETY BARS ARE NOT REQUIRED ON {8 INCHES AND SMALLER
PARALLEL DRAINAGE END SECTIONS.

. WHEN REQUIRED, TDE PLATE EXTENSIONS SHALL BE THE SAME GAGE AS

END SECTIONS. DIMENSIONS SHALL BE OVERALL WIDTH LESS 6 INCHES
BY 8 INCHES HIGH.

|+— DIA —|
o 'I n ) I
3 |“3/{1' DTl?\_'f- METAL END SECTIONS FOR ROUND PIPE CULVERT
: . METAL DIMENSIONS IN INCHES
wsTic ] PIPE DIA | o
WHERE | 24" SIZE MIN. N ’ w | OVERAL L
REQUIRED 1 sMooTH | (INCHES) | ey 6 aE) WIDTH | Siope = 4 | Stope = 6
ALTERNATE VIEW VARIES ~ SLEEVE 18 | 0.064/16 | 8 6 2% 40 32 47
FOR FEMALE END 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 8 Jowonz | 16 Y 12 | S . 150 224
OR PIPE ARCHES 54 0.109/12 16 12 60 92 173 260
AP T 60 0.109/12 16 12 66 98 197 295
METAL END SECTIONS FOR PIPE ARCH CULVERT
EDGE OF SIDEWALL PIPE SiZE (INCHES) ':EITCA'E DIMENSIONS (INCHES)
SHEET ROLLED SNUGLY EQUIV. OVERALL L
SPAN RISE MIN. A H W
AGAINST STEEL ROD DIA. (INCH/GAGE) WIDTH | Siope = 4 | Slope = 6
Ve . 18 21 15 0.064/16 8 6 27 43 20 30
(wpPROX) ] ) 24 28 20 0.064/16 8 6 33 49 40 60
OIS SN 30 35 24 0.109/12 12 9 40 64 55 B3
o A 36 4] 29 0.109/12 12 9 47 71 75 112
éh%'}-z)g p X - 2 48 32 | 0109/12 | 16 | 12 54 86 % 136
O0R #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
CDRRUGATIDN SIZED
10 FIT PIPE 48" MAX. I x % |
n P
/ | SLOTS N [
i 4
Hs'/z" 3" GALVANIZED STEEL PIPE -
PIPE—~g 530 FLATTEN END, THEN BEND OUTSIDE
4" 70 MATCH END SECTION SIDES
* LONGI TUDINAL DRAINAGE BAR PARMLEL BARS
SECTION B-B SAFETY BAR DETAILS

REFERENCE:

TRAVERSABLE END SECTIONS
AND SAFETY GRATES

Issued: __6/15/2022
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GRATE & CROSS BAR SIZE REQUIREMENTS

NOTES

SHOP DRAWINGS SHALL BE SUBMITTED PER 185.02

NOMINAL PIPE SIZE | 0. 2. HARDWARE SUCH AS BOLTS, WASHERS, AND LOCK NUTS SHALL BE HOT-DIPPED
LENGTH OF SPAN
(SEE NOTE 7) SIZE GALVANIZED PER ASTM AI23
LESTZ.TH?EI. 12 ;'O.. :g 3. INTENDED FOR USE ON TERRAIN XX SLOPES WITH A CLEAR RUNDUT FOR ERRANT
- = 2 VEHICLES. GUARDRAIL IS THE PREFERRED OPTION ON STEEPER TERRAIN OR WITH
CREATER—TFHAN-E! 4 pic HIGHER TRAFFIC VOLUMES

4, MINIMUM SCHEDULE 40 PIPE SHALL BE UED. GALVANIZE ALL PIPES, FITTINGS AND
4nX 4" X Yy PLATE HARDWARE AFTER ALL CUTTING, WELDING, DRILLING, AND FABRICATION.

l 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 DF SIDEWALL
TO CENTER DF BRACKET, DR FROM CENTER TO CENTER DF BRACKET.
v @ 7_

THE CROSS BAR DIAMETER SHALL BE EQUAL TO OR GREATER THAN THE GRATE BAR DIAMETER.

2" %LEDIA- 8. IF MORE THAN 20 FEET THAN A MIDSPAN SUPPORT SHALL BE REQUIRED.SEE SHEETS 3 AND 4.
R 9, DRILL HOLES USING EQUIPMENT DESIGNED TO CUT THROUGH CONCRETE AND REINFORCING STEEL
‘_2"*‘ 10, A ¥ INCH BOLT,LOCK NUT AND WASHERS. ALL HOLES ARE TO BE % INCH IN DIAMETER.
4" 11. BEND PLATES OR STRIPS WITHOUT CRACKING MATERIAL.
HIM TA 12. SHIM THICKNESS EQUALS THE DIFFERENCE IN DIAMETERS OF THE GRATE BAR AND CROUSS BAR.
EDGE OF FRONT WINGWALL
PAVEMENT FROM ROADWAY STA.
o FLARE
a2t ANGLE
‘\%%/36\? (AHEAD) PARAPET
LENGTH
VARIES
FLARE
ANCLE SIDEWALL
— (BACK)
¢ oF - LENGTH DF SPAN ~ |
CULVERT | SKEW 20-0" MAX,
BACK WINGWALL GRATE
ANGLE FROM RDADWAY (SEE NOTE 8) BARS
STA. (TYP.)
| | wTH
N VARIES
N
SEE i
DETAL 'B' / T g
58 ,J Tcnoss BAR
f (SEE NOTE 7)
LENGTH LENGTH
VARIES VARIES
IDE_VI ‘i/ ‘ 33 SEE DETAIL "A'
S V EW ‘&’ “Q'W. © L
7 (e 00 WAL
-
oF e ®
\ENGT T W0
INSTALLATION PLAN
(TYPE 4 - FLARED-SKEWED CULVERT SHOWN)
REFERENCE: TRAVERSABLE END SECTIONS
AND SAFETY GRATES Issued: __G/15/2022
CDOT M & S STANDARDS Revised:
M—603—1 2 Standard Drawing No.
CITY OF
CASTLE PINES SD.41¢c




WASHER GRATE BAR

" 4vx 4nx Y SHIM
(SEE NOTE 12, SD41c)

GRATE BAR

6" X 4" X ¥ ANGLE

SEE NOTE 10, SD4lc 12" LONG

WASHER
%" PLATE
(SEE NOTE 11, SD41c)
SECTION B-B
¢ ROADWAY
GRATE BAR
(PERPENDICULAR TD 1
RDADWAY EDGE) LEFT SECTION C-
2 v s, = TN
41C b R
}_LJ_ Vd . ™ SIDE WALL 22 C =
A s, R | G BOX
= = 73 CULVERT I
RIGHT , {
N  — %" DIA. HOLES
— . ® - /ﬁﬁ AHELD g (%EE NOTE 9,
CROSS o T SD41c)
BAR PLATE < gv.s B ~=- /\/}\ s 1 L
DETAIL "A" STATIONING
TOP VIEW SKEW ANGLE
TERMINATION
TN
A 6" X 4" X 3" ANGLE
GRIND TO /3" RAD. 12" LONG
e Ll o DETAIL "B"
GRATE | TOP VIEW
BAR - 1/3“ DIA. _j
(Ssggl N)oTE 9, WASHER ¥ + 0.D.0F GRATE BAR ¥ + D.D.OF GRATE BAR
N 4 1C
& \_ SEE NOTE ‘ o X 1y : B
HEADWALL SIDE (10, SD4lc T ey T2 W
BRACKET WALL; GHEADWALLQ L . A H @ L §
= 5 2 %eDla b
HOLE 2"
SECTION A-A l L .
% x g
74" DIA. HOLE SLOT (TYP)
HEADWALL BRACKET HEADWALL BRACKET
I—EDGE OF ROADWAY PAVEMENT — TOP VIEW FRONT VIEW
T —Tx —uf:u— T
ﬂ -
TYPE 1 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 oued: 61509
. Q Y
AND SAFETY GRATES ssue

CDOT M & S STANDARDS Revised:
M-603-1% /am%\ Standard Drawing No.

CASTLE PINES SD.41d




NOTES
L. LENGTH OF SPAN (20 FEET MAXIMUM).

2. ALL ANCHOR BOLTS SHALL BE GROUTED IN PLACE WITH A NONSHRINK
OR EPOXY GROUT WHICH SHALL COMPLETELY FILt THE HOLES.

CONCRETE FLODR

OF CULVERT —l

=——>35"0.D. PIPE

%u X 5
CONCRETE
ANCHOR BOLTS
(SEE NOTE 2)

N
TTOM PPORT ON CULVERT FLOOR
L || >
SEE NgB_E“% — =R CULVERT FLOW .
LINE EARTH ~— 5"0.D.PIPE
N7 TR RS 725
.- 18" CORRUGATED . e
METAL PIPE FILLED . , .
J £ : ~— U WITH CONCRETE S > 12
|~ seE NOTE 8 ——] N , 8 l o
-_ A .hA A -

18" !

BOTTOM SUPPORT ON EARTH

ZV "
Yy PLATE 3

i

13fen
(o] O=—— HOLE

(TYP.)
e o —

BOTTOM SUPPORT PLATE

|
HEADWALL
SIDEWALL e
SEE
NOTE 1
SEE DETAIL "C" SEE DETAIL D"
s % ] “NfE s s
- ju i
1 L
2 Ti® al\_7 /lg 2 o 2
SEE SEE SEE DETAIL "C"
NDTE 1 ' NOTE 1
SEE \
NOTE 1
SEE DETAIL "D!
[ £ ]
l L il
I SEE NOTE 1 4 SEE NOTE 1

INSTALLATION PLAN W]TH MIDSPAN SUPPORT

REFERENCE:

TRAVERSABLE END SECTIONS
AND SAFETY GRATES

Issued: _ 6/15/2022

CDOT M & S STANDARDS
M-603-12

/mﬁﬁé—\

CASTLE PINES

Revised:

Standard Drawing No.

SD.41e




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

TOP VIEW

12"
4| BRACKET—

o L1118
4"0D. PIPE m\}
Y BOLTS

(s}
i

=— 5" D.D. PIPE
>

CROSS BAR SUPPORT ASSEMBLY
SIDE VIEW

SIDEWALL

N 6" X 4" X 3" ANGLE,

%" PLATE

i gids

o PP

%

9" Ny BOLT

30" LONG

SECTION D-D

(SEE NOTE L1, SD4le)

2||
) ¥ 1 I.‘i/ n
—rIx e /%
. HOLE
;f. . (TYP)
! ™ 4vop. pipe

13" HOLE

BRACKET END VIEW
END VIEW

DETAIL "D"

SUPPORT PLATE
SIDE VIEW

REFERENCE:

CDOT M & S STANDARDS
M-603-12

TRAVERSABLE END SECTIONS
AND SAFETY GRATES

Issued: __6/15/2022

CITY OF

CASTLE PINES

Revised:

Standard Drawing No.
SD.41f




| EXISTING COMB]NATJDN 4URB, l

/GUTTER AND SIDEWALK

sawcuT— NEW COMBINATION CURB,
/’_‘_____P_._._--————”"_"7GUTTER AND SIDEWALK
A - 17 A
T w
i ; DEPRESS GRADE 18"
5 e — UPSTREAM OF CHASE
FROM CURB TO MATCH
4L o CHASE SECTIDN
CHASE SECTION [ a
SAWOUT~ B LT e W
EXISTING COMBINATION CURB, THICKEN CONCRETE BELDW
GUTTER AND SIDEWALK 1 u_gn CHASE SECTION TO BE 6" THICK
I/ | | \| 1.3 LANDSCAPE MINIMUM FOR 12" ON BOTH SIDE
’ OF CHASE SECTION
L 4 L4 N + N
4 W 03 ~ + ¥
w N < W L4 v ¥
v v v £ v v
e w - = w w w
NEW COMBINATION CURB, oo
+ ¥ +

GUTTER AND SIDEWALK

CHASE SECTION

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

NOTES:
1. 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 ALLDWED.
4. CHASE DRAIN SHALL BE LDCATED 2.5'MIN. FROM PROPERTY LINE.

APPROVED BY THE CITY OF CASTLE PINES RESIDENTIAL SIDEWALK

/ %—3 CURB CHASE PLAN lssued: _6/15/2022

“’Eﬁy - 7 Revised:
Director of Public Wor, Standard Drawing No.
CITY OF

DATE zl CASTLE PINES SD.42a




e — — — — — = —

dh |

4 - 1/2"@HAS x 0'-8"

1- TS 4" x 3" x 1/4" x 4'-11" PIPE
1 - CHKD. B 3/16" x 4" x 4'-3 7/8"

PLAN
41" 9%"—
/%Vbi::-::: /—-CHKD. R
] e 12"
. »
4.|. { — T ——_——. N —
]" =1
16" r-n g
a1
SECTION
GALV. AFTER FAB.
M 111-68 / A 123-68
APPROVED BY THE CITY OF CASTLE PINES RESIDENTIAL SIDEWALK
Issued: _ 6/15/2022
%M—’d CURB CHASE DETAIL -
(d = s € Revised:
arry Mfmmo
Direftor of Pubjic Wor /cnﬁé\ Standard Drawing No.
onTe gZ/}Z’iL CASTLE PINES $D.42b
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NOTICE

THE FOLLOWING DIMENSIONS ARE RECOMMENDED.

EDGE DF SHDULDER\

RECOMMENDED MAILBOX INSTALLATIONS

TO AVOID DAMAGE TO YOUR MAILBOX AND ALSD ALLOW THE SNOWPLOWS TD REMOVE THE SNDW FROM UNDER YOUR MAILBDX,

BOX

|

42" MIN.
48" MAX,

| EDGE OF PAVEMENT

CENTER LINE

SNOW AND SLUSH TRAFFIC AND SNOWPLDWS.

48" MIN,—

PLACING MAILBOX A SHORT DISTANCE AWAY FROM DRIVEWAYS AND INTERSECTIONS HELPS TD AVDID VISION-RESTRICTING
SNOWBANKS AND ALSO DAMAGE TO YDUR MAILBOX. THE BOX AND BASE SHOULD BE STRONG ENDUGH TO WITHSTAND FLYING

| |
APPROVED BY THE CITY OF CASTLE PINES MAILBOX SUPPORT

Issued: 15/2022

Pt e
D?rrem;n I;)ublic Worl /cmrop%‘*‘\
/b B

DATE CASTLE PINES

Revised:

Standard Drawing No.
SD.44a
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DRAINAGE TRACT

TYPE "VL” RIPRAP-.
WITH FILTER FABRIC.
(SEE NOTE 2)

1

]

! EXTEND CULVERT TO THE BACK
l OF THE LOT LINE
1
1
]
1

Lor

)

1]
TYPE "VL” RIPRAP TYPE "VL” RIPRAP
WITH FILTER FABRIC. WITH FILTER FABRIC.

SEE NOTE 2 T
VARIES ( ) VARIES (SEE NOTE 2)
[~ 6" FREEBOARD MIN. R

o
il

| | ! |
r=— 7.5 or 10" —=f=— 5.00" — 7.5 or 10" —— — 7.5" or 10’ {=— 5.00" ——f=— 7.5" or 10 ——
f——— 20" or 25’ DRAINAGE TRACT } [ 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 DR EQUIVALENT.
3. LDNGITUDINAL SLOPE SPECIFICATION, MIN. 2% MAX. 25%.

RPPROVED BY THE GTY OF ASTLEPNES | EMERGENCY OVERFLOW CHANNEL | ——
g (IN DRAINAGE TRACT) ssued: __6/15/2022
e

.% Revised:
Director*of Public Wor 4‘%_\ Standard Drawing No.

e /757 22 CASTLE PINES SD.45




5
TRANSITION

—
L8
4. 4 6" THICK CONCRETE PAN
|
e
% { g \ 2'x2’ TYPE "L” RIPRAP PAD
y
PLAN

TRANSITION THE LAST 5 OF CURB
TO MATCH CONCRETE PAN.

2x2" TYPE "L" RIPRAP PAD, 9"
THICK

"~ MATCH GUTTER SECTION FOR SLOPE
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 lssued: __6/15/2022

! ! Revised:
CITY OF Standard Drawing No.

CASTLE PINES SD.46




STOP SIGN PER MUTCD
STANDARDS

REFER TO THE VEHICLE TRACKING
CONTROL DETAIL IN THE CITY DF
CASTLE PINES GRADING, ERDSION
AND SEDIMENT CONTROL {(GESC)
MANUAL FOR REQUIREMENTS.

CONSTRUCTION FENCE, TYP., TO
|’/DISCDURAGE VEHICLE ACCESS
EXCEPT AT VTC

PLAN

SCALE: 1'"=1'-20"

REFER TO THE VEHICLE TRACKING
CDNTROL DETAIL IN THE CITY OF
CASTLE PINES GRADING, EROSIDN
AND SEDIMENT CONTROL {GESC)
MANUAL FOR REQUIREMENTS.

OR ASPHALT, SHALL BE PLACED IN GUTTER TD
FACILITATE MOUNTING CURB; HOWEVER, CURB
MAY BE CUT DOWN TD A HEIGHT OF 2" OR
HIGHER FOR EASIER ACCESS AND REPLACED AT
PRDJECT COMPLETION WITH THE CITY OF
CASTLE PINES RIGHT-OF-WAY USE PERMIT.

\ND MATERIAL INCLUDING WDOD PIPES, GRAVEL,

TION
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 STDP 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 GASTLE PINES
CURB CUT

Issued: 15/2022

Revised:

- CITY OF B —

CASTLE PINES

Standard Drawing No.
SD.47




NEW STREET SURFACE,
MATCH EXISTING THINKNESS —————=f

AND ADD 1" ASPHALT

EXISTING STREET SURFACE

2030203620303030303.
330082028
58525280593
209002
925922222
0505050,0,
38503050290
803035202200,
593230333

1.

NSNSy
AN AN AN AN AN AN AN A AN ANANAN
RN RR

NDTES:

I

0008 0a0505059300000595050 900495059508 9;
03080300050500000502030368050505230 0!
0803080303 230503a308a00305004!
0302050500050305030!

3
89
&

05050529%5%5%0%0
2003000800020
5030592502285
0605059500050,
595250588932 29588030505 0085030505908 003070
£ 0505000500k 200005 05000005050505a5020]
2398252353535835508 398

05020005050
020232300062538385505
2305039305050503030303 030!
0308090905030500a303 050!
9202050

00
52080
o°o°o°o°o°u° !
90085909225230020)
905080505000002080,
29882332028e3080 20800000300
8030803033323a8080823035303

02p
S

oS easaeses
2523 8gecgaacessastcs

7 >

VAN s R R AN R AR AR AR
A A A N A A N A R A A A AASIASATAAN

EXISTING BASE CDURSE

2N ON
R R

NEW BASE COURSE

UNIFORM SAW-CUT LINE

THIS STREET CUT/PATCHING DETAIL SPECIFIERS REQUIREMENTS IN ADDITION TO THDSE SPECIFIED IN THE LATEST EDITION OF
THE CDLDRADO DEPARTMENT OF TRANSPDRTATION'S STANDARD SPECIFICATIONS FDR ROAD AND BRIDGE CONSTRUCTION.

A CONSTRUCTION TRAFFIC CONTROL PLAN SHALL BE SUBMITTED 7O AND APPROVED BY THE CITY DF CASTLE PINES PRIDR T0
ISSUANCE OF CONSTRUCTION PERMITS IN THE CITY RIGHT-OF-WAY.

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

EDGES SHALL BE TACK CDATED PRIDR TD PATCHING.

APPROVED BY THE CITY OF CASTLE PINES ASPHALT STREET ssued )
ssued: __6/15/2022
a— CUT/PATCHING —oer
7 o Revised:
of Pubjjc Wo /mﬁi\ Standard Drawing No.
e WY Z2 CASTLE PINES SD.48




STEEL PLATE RECESSED FLUSH ON TOP
OF MILLED ASPHALT SURFACE. MINIMUM
1" STEEL PLATE / HS20 LDADING

TEMPORARY ASPHALT
PATCH (ALL ARDUND)

12" MIN. 12" MIN.
=PLATE~] PLATE

OVERLAP OVERLAP
6" MIN.

¢
{1
¢
¢
]
¢
¢
'l
¢
¢
¢
¥
[
¥
¢
#
¢
]
¢
¢
’
iy

EXISTING ASPHALT
BASE / SUBGRADE

DRIGINAL GROUND

=——EXCAVATION SPAN

NOTES:
1.

MAY DNLY BE USED FROM MAY 15 TO DCTOBER 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

! ! Revised: _
CITY OF

Standard Drawing No.
CASTLE PINES SD.49




EXPANSION JOINT

AP
4 N
b
R ed TYPE OF LENGTH OF
zvszzvz WALK PLATE
hd
N
5I_oll 5I_0II
MIN. MIN. L ATTACHED L+ 3"
L DETACHED VARIES
NDTES:
1. CHASE IS NOT PERMITTED IN 4" CURB SECTION.
2. CHASE SHALL ONLY BE USED WITH APPROVAL OF CITY.
-/ N
] =)
SI_OII
MIN.
PLAN VIEW

Za

~—EXPANSIDN JDINT

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

N.T.S.

APPROVED BY THE CITY OF CASTLE PINES

/y £ M SIDEWALK CHASE DRAIN issued: __ 6/15/2022

T rtlﬂl(mmo Revised:
Direttor of Public Wo Standard Drawing No.
/ ZZ CITY OF

DATE CASTLE PINES SD.50a




1/4" NON-SLIP RAISED
PATTERN STEEL TREAD—
PLATE

2"x2"x1/4" ANGLE IRON TO

BE DRILLED AND THREADED
TOD ALLOW SCREW
EXPANSIDN JOINT

SEE DETAIL A
DETAIL DRAWING SD.50c

1/2" x 1" FLATHEAD MACH. SCREW
BRASS DR ELECTRD-GALVANIZED

I \/
<
<] —a
a

- FINISH, 2' 0.C.
’
/ A\
\ S VA A A AR A A T A A P ‘
WL SIDEWALK @ I \ - CONC.TO BE DRILLED TO
NV 4.5" \ 4 ALLDW SCREW
| ~ <

- 4 = & - )
%) i \
=1 — - = I — #3 BAR 6" LONG WELDED TD

v, 1 |a < ANGLE IRON 18" D.C. EACH SIDE
6x6-W4.0XW4.0 | = < [S—cone.
WELDED WIRE FABRIC /
COMPACTED SUBGRADE/ 0 0 :
WALK CHA TA
APPROVED BY THE CITY OF CASTLE PINES
4? SIDEWALK CHASE DRAIN Issued: __6/15/2022
__ﬁﬁrwmo 7 Revised:
Director of Public Work Standard Drawing No.
CITY OF
DATE ,2@%2/2. CASTLE PINES SD.50b




21"

v
THIS SECT.R
SIDEWALK OR

27

ARIES
EQD, W/ DETACHED
BICYC

fma

YCLE PATH

VARIES
SEE PLAN VIEW

5" MOUNTABLE C&G

MIN. 1% ——

FLOW FROM GUTTER

211

4.5"

VARIES
SEE PLAN VIEW

5" MOUNTABLE C&G—

STEEL PLATE NON-SLIP
RAISED PATTERN

W T

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

PLATE FLUSH WITH

TOP OF WALK
174"

1/2||

AR
%

N

12—

WHEN OPENING LARGER THAN 12' ARE REQUIRED

—*—I——S/IS“ CLEARANCE
o 5

& -

<

1/2" x 1" FLATHEAD MACH.
SCREW BRASS DR
ELECTRO-GALVANIZED

- FINISH, 2' D.C.
- a
‘4
4
ND. 3 REBAR 6" LONG,
WELD TO ANGLE 18" O.C.
DETAIL A

-

APPROVED BY THE CITY OF CASTLE PINES

= L

SIDEWALK CHASE DRAIN

Issued: 15/2022

[ Larry)fmmo ¢
Director of Public Work

DATE

CITY QF

CASTLE PINES

Revised:

Standard Drawing No.

SD.50c




URBAN

p—2" MlN.——|<>
N
—F

RN
o NN SUPPLEMENTAL
g N PLAQUE
. MIN.
7
[ T NAARE
] R

RURAL

6'MIN. TO
12' MAX. <::i::jri:::::>
./
T

MIN. \SUPPLEMENTAL

PLAQUE

EDGE OF TRAVEL LANE
~

MK\

N\
S

APPROVED BY THE CITY OF CASTLE PINES

TYPICAL SIGN PLACEMENT DETAIL

DATE

AT

Director of Public Work

22

CASTLE PINES

Issued: 15/2022
Revised:

Standard Drawing No.

SS.1




MULTIPLE SIGNS

StReeT NAME SIGN

ADJUSTABLE
CRDSS PIECE

STREET NAME SIGN

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

SINGLE SIGN

2" SQUARE
SIGN POST

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

ADJUSTABLE ]
CROSS PIECE

FLAT BLADE BRACKET

T~ 2" SQUARE

SIGN POST

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

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

NOTE: DD NOT PUNCH HOLES IN SIGN 1F NOT
REQUIRED BY BRACKET MANUFACTURER.

STREET NAME SIGN

2" SQUARE
SIGN POST

APPROVED BY THE CITY OF CASTLE PINES

— Ty Nifmo /

Director of Public Work

7Y 22

DATE

STREET NAME SIGN
ASSEMBLY Issued: __6/19/2022
Revised:
/m,?m&é—\ Standard Drawing No.
CASTLE PINES §S.2




{
15 [ L5
2.5"
1
9" su W 4II 6||
L a S e I I I e S 1
15" 2.5" 5
. L ) .
| |
7.5" 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 + Pontone 554
6"h Highway Gothic Series C fonts name
4'h Highway Gothic Series C fonts suffix
1" 1 1_5" 1II
-f_
e rampiewood Dr
1II J | lll
5" T Vories
6"h fitted to lengths 24", 30", 36", 42"
.080 Aluminum
3/4" Rodius
High Intensity Prismatic
No Border
4"h Logo
Pantone 132 + Pantone 554
4"h Highway Gothic Series C fonis name
3"h Highway Gothic Series C fonts suffix
APPROVED BY THE CITY OF CASTLE PINES GROUND MOUNTED STREET
Issued: __6/15/2022
NAME SIGN DETAIL
Revised:
Diredtor of Public Works, /&\ Standard Drawing No.
CITY OF
owe F/74) ZZ— CASTLE PINES 88.3




CHANNELIZED INTERSECTION

2I
MIN.

N

2I
MIN.
-t

|~
SIDEWALK—"|

, 1 URBAN INTERSECTION
23N SR
\DIE DITON iGN \
APPROACH
RI-1
RA D M AN AN
APPROVED BY THE GITY OF CASTLE PINES TYPICAL LOCATIONS FOR STOP
| s 27 SIGNS AND YIELD SIGNS Issved: _6/15/2022
-ffé érfNimmo ; s Revised:
Diréctor of Public Works” 4&61“ - - Standard Drawing No.
DATE,ZMZ’L CASTLE PINES $5.4




/

o

o

aN3 dvad —
DEAD END —

NDTE: Wi4-la (DEAD END) AND W14-2a (NO
OUTLET) SIGNS MOUNTED ON STREET NAME
SIGN ASSEMBLY
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BARS CENTERED:

NOTES:

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

2'x10'BARS ON ARTERIALS, ALL OTHERS TO BE 2'x8' \
-ON LANE DR CHANNELIZING LINES

-BETWEEN LANE LINES

-DN FLOW LINE EXTENDED
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TYPICAL CROSSWALK MARKING

CITY OF

CASTLE PINES

Issued: __6/15/2022
Revised:

Standard Drawing No.
SS8.6




(ONIJVdS ¥04 SQUVANYLS
SR 100D 01 ¥343d)
HOLYANIT3A (MOTT3A) T IdAL

_| u9 — ul

d = X i 1]
7 - <
\ M
H3L1N9 3 4¥NI NVIA3AN IN3N3IAYL
3IL34ONDD
YDA L0380 TE-NO P < 21
NOIS LHOIY dI3 [-+Y
(ONIOVdS ¥DJ SOMYONYLS
SAN 100D 0L ¥333Y)
HOLYINITIQ (MOT13A) T 3dAL
43LLN B 8¥ND z<_8:7 \LEE&E ILIHONOD
\ \
/ =3
< FERTE /
S 3

P \\\\\\L )

P M

INIOP NDISNVAX3 w%/)

AS S
YINYYW LO3ra0 1€-WO

NOIS IHOIY di3d £-+d

3 |

5 2~
o
5w

k=] @ |2

e 8|3

2 3|5

2 3|5

=

<

i

= 2

=

G Z

@ ~

o

Y [ma

o2 5 el

(@] YT

= g
TW

Z <

<

0 @

LL]

=

APPROVED BY THE CITY OF CASTLE PINES

of Public Wor

DATE




:E;I(E;r\l VARIES
AREA

12 GUAGE STEEL

2" SOUARE/
PERFORATED TUBING

0000000000

Mi

.

l]l_2ll
MIN.

arry Mimmo ¢

Director of Pullic Wo

DATE /

CITY OF

CASTLE PINES

o
o
o)
o
o
o)
o
o
o)
o)
o)
o
1
o)
o
o
8
KRG & AR |
AN © AN
RA 3 RX
A S IRX
ORI
XA © L&
YOV © PO
RO © X%
KA 6 (K
NN PNIN
\///\// (o] //\//\’ 2181
NN L;>\//\,
IR 0 IRIK
SOV O YN
XA © R
NANNEIANN
A 6 R
NANEEAN
I © %
A & K
2" SQUARE_ ANCHOR \//\ 0 f\\\///\\‘
SLEEVE 3' TYP.—" 3 QK O (KK
12 GUAGE STEEL It 2
S
APPROVED BY THE CITY OF CASTLE PINES
POST ANCHOR DETAIL Issued: __6/15/2022

Revised:

Standard Drawing No.

SS.8




%)
f

o

INSTALLED CROSS SECTION VIEW

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)

S

rd E«n
oD |
® Y
® 1Y)
® [
® g

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

(includes corner bolt & nut)
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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 T8 DRIVE OPTIONAL ANCHOR
EXTENSION (1) PLUMB INTO SOIL IN BOTTOM DF HOLE A COUPLE OF INCHES PRIOR TO
POURING, TD PREVENT MOVEMENT OF ASSEMBLY.

NOTE: IF INSTALLING BOTTOM HALF COUPLER (A) INTG EXISTING CONCRETE, A @4" HDLE NEEDS
TD BE CORED. ANCHOR EXTENSION ([) IS OPTIONAL IF ADDITIDNAL LENGTH BEYOND THE 8"
BOTTOM HALF CDUPLER STEM (A) IS DESIRED. IN THE EVENT AN EXISTING 2-1/4" PSST ANCHOR
IS 70 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 SHDULDER (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 LDCK WASHER (C) IS
FULLY COMPRESSED.
NOTE; BE SURE THAT THE SHEAR PDINT OF SHEAR BOLT (D) IS NDW ABODVE SHOULDER (D-1).

STEP 2 SLIDE RUBBER BUSHING (B) DVER SHEAR BOLT (D) UNTIL SEATED FIRMLY INTD RDUND 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) ONTD TOP OF SHEAR
BOLT (D) WITH A KLEEN BREAK SDCKET DR A 15/16" DEEP WELL SOCKET.ROTATE TOP
RECEIVING HALF DF COUPLER (E) TO PROPER ORIENTATION DF SIGN BEFORE TIGHTENING
FLANGE NUT (F),NOT TO EXCEED 110 FT.-LBS.BE SURE CDUPLER TEETH ARE FULLY MESHED.
TDTAL KLEEN BREAK COUPLER ASSEMBLY SHOULD BE COMPLETELY TIGHT BEFDRE PROCEEDING
TD THE NEXT STEP.

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

NOTE: IT 1S NOT NECCESSARY TO DRIVE THE LOCKING WEDGE (H) UNTIL IT HAS BOTTOMED
DUT IN THE POST RECEIVING COUPLER (E). DUE TO THE TOLERANCE WHEN HOT DIP
GALVANIZING (THICKNESS, RUNS, DR ORIPS) THE LOCKING WEDGE (H) CAN BE FULLY ENGAGED AT
DIFFERENT DEPTHS.

NOTE: THE SIGN SUPPORT LOCKING WEDGE (H) WILL KEEP THE SIGN SUPPDRT (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 LDCKING WEDGE (H) FROM TGP 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, doted August 12, 2021.

APPROVED BY THE CITY OF CASTLE PINES KLEEN BREAK MODEL 425 FOR
S —> CONCRETE INSTALLATIONS Issued: _6/152022
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BIKE LANE

AHEAD

ENDS

R3-17

R3-17aP

——
R3-17b

BEGIN
RIGHT TURN LANE

YIELD TO BIKES

R4-4

i

LEFT | RIGHT

N

()éo ® MAY USE
ONLY FULL LANE

N

Wil-15%

TRAIL
X-ING

W1l-15P*

M6-4 ME-b

*LUORESCENT YELLOW-GREEN COLDR

BIKE ROUTE MB-1 M6-3 MB-3Dir
D111
(" END | BECIN )
M4-5 M4-6 Ma-14 M4-TRL NDTE: 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" WHITE BIKE
LANE LINE

2"
MIN.

NOTES:

OF THE BIKE LANE LINE.

ZDNE.

WORKS DEPARTMENT.

6I :: :_—
BIKE LANE ARROW
DETAIL
6!
|__3I 4"_—]
1
6I

3. DD NDT PLACE BIKE LANE SYMBOL IN GUTTER PAN.

| |
BIKE LANE RIDER
DETAIL

e

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

MARKING AREA = 5.0 SQ.FT.

EACH GRID = 4'x 4'

MARKING AREA = 6.0 SQ.FT.

BIKE LANE SYMBOL
MARKING AREA = 11.D SQ.FT.

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

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

5. AT INTERSECTION APPROUACHES WHERE THE BIKE LANE 1S BETWEEN A RIGHT-TURN LANE AND A THRDUGH 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

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

APPROVED BY THE CITY OF CASTLE PINES
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BIKE LANE STRIPING DETAIL
BIKE LANE SYMBOL
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g ’ 6" DOTTED WHITE BIKE LANE

| L ——TRANSITION LINE, TYP.
}'/ (2' SEGMENTS WITH 6' GAPS)

50" MIN.
‘ 100' MAX.
INSTALL R3-17 SIGNS AS 21-¢Y I
E%J%E%EEJD%T(STEEP%TTYMENT ELAE ) BIKE LANE OF 5'
TO DESIGNATE THE i e T[T MINIMUM WIDTH¥*

BEGINNING OF A BIKE LANE

OLOY INSTAL R3L M R
BIKE LANE] CITY PUBLIC WORKS
Ra-17  DEPARTMENT T0 DE%IGNATE THE

END DF A BIKE LAN

R3-17b

BIKE LANE OF 5' || -
MINIMUM WIDTH*

%

N

6" DOTTED WHITE BIKE LANE
|_—TRANSITION LINE, TYP.
Le==17] (2! SEGMENTS WITH 6' GAPS)
* ALL WIDTHS MEASURED FRDM FACE
OF CURB DR EDGE DF PAVEMENT, ‘ |
| UNLESS OTHERWISE INDICATED.
. |
APPROVED BY THE CITY OF CASTLE PINES BIKE LANE STRIPING DETAIL

TYPICAL BIKE LANE lssued: _6/15/2022
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2 BRI SRS
BIKE LANE OF 5 LIC WORKS DEPARTMENT.

MINIMUM WIDTH* — |

vl

}
EBr

7-9

—ol |4 BIKE LANE OF %'
MINIMUM WIDTH*

6" DOTTED WHITE BIKE LANE |

TRANSITION LINE, TYP. Ca%
(2' SEGMENTS WITH 6' GAPS) BKE LANE
\\: * R3-17
1 50'MIN,
) 100" MAX. ﬁj
v
|

/

A | F\f

:F 30 T M~__6" SOLID WHITE
BIKE LANE LINE
Jﬂ FOR DROP LANES LDNGER THAN
L1-€Y 150", PLACE AN ADDITIDNAL BIKE

A~ LANE SYMBOL AT THE BEGINNING
L | L || OF 6" SOLID WHITE BIKE LANE LINE

Gpo

BIKE LANE DF 5' |
MINIMUM WIDTF*

8" SOLID WHITE
CHANNELIZING LANE LINE

==
3

}

6" SOLID WHITE - |
BIKE LANE LINE

B" BROKEN WHITE DROP LANE LINE__,..-~‘«"’J//J'/—‘ 150' MIN.

(3' SEGMENTS WITH 12' GAPS)#*

* ALL WIDTHS MEASURED FROM FACE

OF CURB OR EDGE DF PAVEMENT,
UNLESS OTHERWISE INDICATED. | ‘ MUST
** DISTANCE IS BASED ON STANDARD TURN RIGHT|
MERGE TAPER LENGTH BUT SHALL RITR
BE AT LEAST 150" BIKE LANE DF 5'
MINIMUM WIDTH*
APPROVED BY THE CITY OF CASTLE PINES BIKE LANE STRIPING DETAIL

Issued: 15/2022
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BIKE LANE OF 5
MINIMUM WIDTH*

-9

=110
| 310y I8

6" SOLID WHITE__~{"|
BIKE LANE LINE

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

\

INSTALL R3-17 BIKE LANE
SIGNS AS DIRECTED BY CITY
PUBLIC WDRKS DEPARTMENT. ]

| BIKE LANE OF 5'
[ MINIMUM WIDTH¥*

i |
1

“*LS" SOLID WHITE
BIKE LANE LINE

o)

BIKE LANE
R3-17

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

2

BIKE LANE
R3-17

A
b

100" MAX.

6" SOLID WHITE
BIKE LANE LINE

BIKE LANE OF 5
l’MIN]MUM WIDTH*

_ _ \

I \

\_6" SOLID WHITE
BIKE LANE LINE

D11-1 BIKE ROUTE SIGNS TO BE
LDCATED 50'MINIMUM FROM
INTERSECTION, LOCATIDN MAY VARY.

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

APPROVED BY THE CITY OF CASTLE PINES BIKE LANE STRIPING DETAIL
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6" SOLID WHITE

%) 1 | BIKE LANE LINE

FOR RIGHT TURN
DECELERATION LANES
i 100 LONGER THAN 150',

PLACE AN ADDITIONAL
1" BIKE LANE SYMBDL AT

THE BEGINNING QOF THE
6" SDLID WHITE BIKE
LANE LINE
f 8" SOLID WHITE
—CHANNELIZING

— | Uane LINE

RIGHT LANE
Oéo ﬁ MUST
TURN RIGRT

R3-7R

BIKE LANE OF 5' _|
MINIMUM WIDTH*

6" SOLID WHITE
BIKE LANE LINE -

=
6" DOTTED WHITE BIKE LANE
TRANSITIDN LINE, TYP.
(2' SEGMENTS WITH 6' GAPS)
BEGIN R4-4 SIGNS T0 BE
RIGHT TURN LMER INSTALLED AT ALL
DEDICATED RIGHT
YIELD 76 BIKES | TURN LANES
/\/ R4-4
"\ @) INSTALL R7-9 SIGNS AS
DIRECTED BY THE CITY PUB
Sr—— % LIC WDRKS DEPARTMENT
| R7-9
6" DOTTED WHITE BIKE LANE I
TRANSITION LINE, TYP.—fl_| . IIl_BIKE LANE OF 5'
(2' SEGMENTS WITH 6' GAPS) T MINIMOM WIDTH*
| 50'MIN, T~ 6" SOLID WHITE
I 100* MAX, BIKE LANE LINE
* ALL WIDTHS MEASURED | Oéo
FROM FACE OF CURB
OR EDGE OF PAVEMENT, |
UNLESS DTHERWISE
INDICATED. | 1
APPROVED BY THE CITY OF CASTLE PINES BIKE LANE STRIPING DETAIL
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6" SOLID WHITE
BIKE LANE LINE

e

50" MIN,
100" MAX,

6" SOLID WHITE
DIAGONAL HATCH LINES

RIGHT

ONLY

e

BIK

R9-7 Special

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

E LANE OF 5

MINIMUM WIDTH*

6" DOTTED WHITE BIKE LANE
(2' SEGMENTS WITH 6' GAPS)

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

TRANSITION LINE, TYP.—__|

6-13 . || 8’ MINIMUM
INSTALL R7-9 SIGNS AS PARKING LANE
DIRECTED BY THE CITY PUB %
LIC WORKS DEPARTMENT. ol

BIKE LANE OF 5 |l | [ =]

MINIMUM WIDTF#* Tl e soLp wHITE

BIKE LANE LINE
-\_H_‘_\

| 5" SOLID WHITE
PARKING LANE LINE

INSTALL R7-9 SPECIAL SIGNS

AT THE BEGINNING, END AND

11 I&OI IWK

TEFT | WG || INTERIM AS DIRECTED BY THE
CITY PUBLIC WORKS

(P) || DEPARTMENT ALDNG ADJACENT

BIKE AND PARKING LANES.

ONLY ) R7-9 SIGNS SHALL NDT BE
R9-7 Speciol INSTALLED WITH THE INTERIM

! -
50 MIN e R9-7 SIGNS.

BB

[{=
2D

™

—ﬁﬂ‘frﬁmo
Direclor of Publi

DATE

BIKE LANE STRIPING DETAIL
BIKE LANE AND PARKING
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5" SOLID WHITE
| _BUFFER LINE
1" ADJACENT TD
||| PARKING LANE
6" SOLID WHITE \ 8'MINIMUM PARKING
BIKE LANE LINE —~{_| | L —LANE WITH 5" SOLID
] " WHITE PARKING LINE
5" SOLID WHITE
BUFFER LINE
‘-.___‘\
BUFFER OF 2' . \
MINIMUM WIDTH
BIKE LANE OF 5' L
MINIMUM WIDTH#* 6" SDLID WHITE

|~ DIAGONAL HATCH LINES

- BUFFER 3'DR WIDER

t .~

BIKE LANE OF 5'
MINIMUM WIDTH*

6" DOTTED WHITE BIKE LANE
TRANSITION LINE, TYP.—}

I
I
(2' SECMENTS WITH 6'GAPS) || ™~ 1
I
I
I
!
I

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

50" MIN,
100" MAX.

NOTES:

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

2. BUFFERED BIKE LANE CDNFIGURATIONS PREFERABLY CONSIST OF A 5 FEET OR WIDER BIKE LANE AND A 2 FEET OR WIDER BUFFER.
3. FOR BUFFERS THAT ARE 3 FEET DR WIDER, INSTALL DIAGONAL HATCHED STRIPING INSIDE THE BUFFER.

APPROVED BY THE CITY OF CASTLE PINES BUFFERED BIKE LANE
R STRIPING DETAIL sovec: 6152022
- Revised:

"ﬁ?y Nifimo

Director of Public War
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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 DN STREETS WITH
A POSTED SPEED LIMIT DF 25 MPH, AND FDR LANES UP TO 15 FEET WIDE. FDR LANES 15 FEET AND WIDER, STRIPE A 5 FODT BIKE
LANE INSTEAD DF TREATING THE LANE AS A SHARED LANE.

2. SHARED LANE MARKINGS SHALL BE INSTALLED OUTSIDE WHEEL TRACKS DR 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 TD A SHARED LANE, PLACE SHARED LANE MARKINGS SUCH THAT THE CENTER OF THE MARKING
IS AT LEAST 12 FEET FROM THE FACE OF CURB DR FROM THE EDGE OF PAVEMENT [F CURB AND GUTTER IS NOT PRESENT.

4. WHERE THERE IS ND DN-STREET PARKING AND THE TRAVEL LANE IS 13 FEET OR WIDER, PLACE SHARED LANE MARKINGS SUCH THAT
THE CENTER DF THE MARKING IS AT LEAST 4 FEET FRDM THE FACE DF CURB OR FROM THE EDGE DF PAVEMENT IF CURB AND
GUTTER IS NOT PRESENT.

5. SHARED LANE MARKINGS SHALL BE PLACED IMMEDIATELY BEYOND AN INTERSECTION AND SPACED AT INTERVALS ND 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

@7/‘5¢ — NOTES AND DETAIL Issuod: _B152022
“Carry Minmo
or

= v Revised:
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MINIMUM MINIMUM
L L
EDGE OF PAVEMENT EDGE OF PAVEMENT
NO CURB & GUTTER DETAILS WITH CURB & GUTTER DETAILS

HAR AN JACENT
10 PARKING LANE

N Na—

EDGE OF PAVEMENT EDGE OF PAVEMENT
ND CURB & GUTTER DETAILS WITH CURB & GUTTER DETAILS
H ANE__WITHOUT
PARKING LANE
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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 ORAWINGS AND SPECIFICATIONS INCLUDED HEREIN. IN CASES OF
OMISSION FROM CP STANDARDS AND SPECIFICATIONS, THE MOST CURRENT EDITION OF THE
COLORADD DEPARTMENT OF TRANSPORTATION (CODT) STANDARD SPECIFICATIONS FOR ROAD AND
BRIDGE CONSTRUCTION AND THE LATEST EDITION OF THE CDOT STANDARDS PLANS, M&S
STANDARDS SHALL APPLY.

THE BID QUANTITIES F THE PROJECT ARE THE RESULT OF A CAREFUL QUANTITY TAKEOFF BY
THE PROJECT ENGINEER. THE CONTRACTOR SHALL, HOWEVER, SATISFY HIMSELF AS 7O THE
ACCURACY OF ALL QUANTITIES AND BRING ANY DISCREPANCIES TO THE ATTENTION DF 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 (INCLUOING 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 WDRKS 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 INSTALLEC AND
SHALL INCLUDE ALL INCIDENTAL MATERIALS AND WIRING NECESSARY FOR THE INSTALLATION
AND DPERATION OF EACH ITEM.

THE UTILITY INFORMATION SHOWN ON THE SIGNAL PLANS 1S APPROXIMATE ONLY AND IS NOT
GUARANTEED 70 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 COMTRACTOR SHALL CONTACT COLORADQ 811 AT 811 OR 1-800-922-1987.

CONTRACTOR SHALL COORDIMATE WIiTH 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 80X ANO TYPE IIT PULL BOX.LOCATIDN OF
METERED CIRCULT 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, CONTRACTDH 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 100X 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 PRIDR 7O ANY DRILLING OR EXCAVATION. LOCATION OF EACH SIGNAL POLE FOUNDATION
SHALL BE POTHOLED, PRIOR TC CRILLING TO VERIFY WHETHER ANY UTILITY CONFLICTS
EXIST.

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

MAST ARMS SHALL BE OF SUFFICIENT LENGTH TD ALLDW A SIGNAL HEAD TO BE MUUNTED 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 (PRIDR TO DRDERING THE SIGNAL POLES AND MAST ARMS).

THE CONTRACTOR 1S RESPONSIBLE FOR STORAGE AND ULTIMATE DELIVERY OF NEW TRAFFIC
POLES AND MAST ARMS TO THE PROJECT SITE UMLESS CTHERWISE 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 FACH POLE AND CONTROLLER CABINET
FOUNDATIONS.

ALL SIGNAL CABLE 1S 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 TODL 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 PROVIOE 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 (ND 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 CF 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 PELCD ASTRO-BRAC OR SKY-BRAC TYPE MOUNTING
BRACKETS.

ALL VEHICLES AND PEDESTRIAN INDICATIONS SHALL BE APPROVED SOLID STATE LED TYPE. ALL
VEHICLE [NDICATIONS SHALL BE 12-INCH. ALL PEDESTRIAN INDICATIONS SHALL BE 18-INCH
WITH A COUNTDOWN TIMER.

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

THE CONTROLLER CABINET SHALL BE 3320 CABINET PAINTED CDOT SILVER AN ANTI-GRAFFITI
COATING AND A PAINTED WHITE INTERIOR IM 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 REND 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 [NSIDE 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 TQ THE CITY OF CASTLE PINES
PUBLIC WORKS FOR INSPECTION, PROGRAMMING AND TESTING. MAXIMUM OF 15 BUSINESS DAYS
SHALL BE ALLOWED PRIOR TQ 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 BUSIMESS 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 ODESIGN
AND CONSTRUCTION STANDARDS (CHAPTER 9) LEFT INSIDE CONDUIT WHEN CONSTRUCTION [S
COMPLETED.

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

CONTRACTOR SHALL INSTALL CITY PROVIOED 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 VAULY, 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
TD DETERMINE FINAL PLACEMENT AND OPERATION OF DETECTION. VEHICLE DETECTION
REPRESENTATIVE SHALL BE PRESENT FOR OETECTION 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).

00 CHECK IF NOTE 37 IS APPLICABLE TD 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 DR CONSTRUCTION INQUIRIES CONTRACT THE CITY PUBLIC WORKS
DEPARTMENT.

4.

8.

10

1.

12

THE CASTLE PINES DEVELOPMENT REVIEW ENGINEER SIGNATURE AFFIXED TO THIS DOCUMENT
INDICATES THE CITY PUBLIC WORKS DEPARTMENT HAS REVIEWED THE DOCUMENT AND FOUND
IT [N GENERAL CONFORMANCE WITH THE CITY OF CASTLE PINES ROADWAY DESICN AND
CONSTRUCTION STANDARD APPLICABLE MUNICIPAL CODE, AND ANY ASSOCIATED AGREEMENT
{SUCK 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 COLORADD WHOSE
STAMP AND SIGNATURE [S AFFIXED T0 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 COLORADC 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 TG ACCEPT OR REJECT
ANY SUCH MATERIALS AND WORKMANSHIP THAT DOES NOT CONFORM TO ITS STANDARDS ANO
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 CUTSIDE OF THE PUBLIC
RIGHT-OF-WAY OM 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 BEER 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 TQ
ACTUAL CONSTRUCTION. FOR INFORMATION CONTRACT COLURADD BIL 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 OESIGN 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 DN UNIFDRM TRAFFIC CDNTROL
DEVICES, SHALL BE SUBMITTED 70 THE CITY FOR ACCEPTANCE WITH THE RICHT-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 8E CONSIDERED VALID FOR THREE (3) YEARS FROM THE DATE
0F CITY ACCEPTANCE. AFTER WHICH TIME THESE PLANS SHALL BE VOID AND WILL BE
SUBJECT TD RE-REVIEW AND RE-ACCEPTANCE BY THE CITY.

THE CITY OF CASTLE PINES STANDARD CETAILS 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 *
INTERSECTIONS AS IDENTIFIED ON THESE PLANS.

THE PROFESSIONAL ENGINEER, REGISTEREQ IN THE STATE OF COLORADD, 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 TG :

-THE CITY OF CASTLE PINES ROADWAY DESIGN AND CONSTRUCTION STAMDARDS

-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 CRITERTA MANUAL VOLUMES 1,2 & 3

A TEMPORARY CONSTRUCTION ACCESS PERMIT FROM THE CITY OF CASTLE PINES MAY BE
REQUIRED FOR ANY PROJECT.

4

Lany Nimmo £
of

Director

)

e

g

/27

DATE

CATY OF

CASTLE PINES

GENERAL NOTES

CITY OF CASTLE PINES STANDARD SIGNAL DETAILS

Issued:

evi

R
Standard Drawing No.

Sl.1




., _REMDVABLE 0.5 SQ.FT. 0.5 SQ.FT.
END CAP EPA 15.5 _.mm.l___ mv%.wmwom.mw. EPA 15.5 LBS.
I ) ’
40" NORMINAL g / W| f
'
LUMINAIRE _ 7 -
MOUNTING HEIGHT / A e ® 40'MH.
TAIL 1=
R o Lommare/ DETAR !
ARM DATA
DETAIL 4
- ~DETAIL 2 \
[/ REMOVABLE END Ca DETAL 3+ i
~ [[Ii .
SEE POLE AND SIGNAL ARM o>;|L 20' THRU 30" _ 35! THRU 45! 50' THRU 70'
SPANS SPANS SPANS
20007
DETAILS SHEET SIL#4 0.5 SQ.FT.
DETAIL 8 CP—101 - 30 - 20 EPA 15.5 LBS.|
STRUCTURE_FINISH DETAIL 9=, ™ LUMINAIRE ARM LENGTH
BASE COST:  HOT DIPPED GALVANIZING INSIDE AND 1 f MAST ARM LENGTH
RTEIG0AT:  MIOR DL poo ReSn e DETAIL 6 POLE TYPE (0t DESIGNATES AASHTO YEAR)
TOP COAT: TGIC OR SUPER DURABLE POLYESTER / —I_.J. CASTLE PINES POLE SERIES
POWER A |
COLOR: SEMI-GLDSS BLACK ~1] UMINAIRE ARM
VALMONT SPEC: F-540K ODETAIL 7— “DETAIL 5 IGNAL MAST ARM
MATERIAL DATA
180° | (9)
COMPONENT ro |l COMPONENT ast LA 3 ALL ANGLES MEASURED
DESIGNATION| xsi) DESIGNATION | st a CLOCKWISE FROM
A595 GR.A AL 3 || \ancHor soLt . TAG HANDHOLE AS VIEWED
ALL TAPERED SHAFTS R 55 0. e | ey IHANDHOLES FROM SMALL END OF POLE
AS72 L LYk =
[P RT3 G 50 Fi554 CA55 | 53 RADIAL INDEX
; N 17w 2| : o 75' THRU BO'
s = DEVICE ~ DESCRIPTION PROJECTED AREA|  WELCH SPANS
M 1275 SEC. SIGNAL WITH BACKPLATE (STACKED) 13.72 6.00
POLE AND SIGNAL ARM DATA 10.22 57.00
PDLE TUBF £ BASE ANCHOR BOLT SIGNAL ARM TUBE 12"-3 SEC. SIGNAL WITH BACKPLATE (VERTICAL) 814 45.00
POLE GAUGE THREAD | FIXED | FREE |GAUGE| 12'-5 SEC. SIGNAL WITH BACKPLATE (VERTICAL) 13.33 96,00 |
owm%z O TN [p— qm_.ﬂ SQUARE T LENGTH x__.“__._a_x _.m__.%.i mﬂm m% qlnmx _— DUAL-2 SEC.-PEDESTRIAN 8.00 80.00
sPANS [DIA QM) ON) | FDY | (WY | N (i) aw | aw | oow | oaw | aw | oan | aw | 6T 30530 SRECUEATORY=SICN .50 ]
21"x]44" BACK TD BACK STREET NAME SIGNS 2100 200,00
17.00 | 11.54 | 39.00 | 6.250 | 23.00 2.00 175 | 8400 | 600 | 800 | 800 | 520 | 7 | 2000 AR 5.00 2000
cpagy |17:00 | 54 | 5900 | 0.250 | 23,00 2.00 175 | 8400 | 6.00 | 800 | 10.00 | 650 | 7 | 2500 36"x36” REGULATORY SIGN G900 | 3000 |
20-40' | 17.00 | 1154 | 38.00 | 0.250 | 23.00 2.00 1.75 | 84.00 | 6.00 | 800 | 1100 | 680 | 7 | 30.00 18"¢30" REGULATORY SIGN 375 15.00
17.00 | 11.54 | 39.00 | 0.250 | 23.00 2.00 1.75 | 84.00 | 6.00 | 800 | 1250 | 7.60 | 5 [ 35.00 NOTES:
17.00 | 11.54 | 39.00 [ 0.250 | 23.00 2.00 175 | 84.00 | 600 | 800 | 1300 | 7.40 | 3 | 4000 IORISE &' NOW. STRAIGHT SECTION BOTTOM OF ALL SIGNAL HEADS SHALL HJAVE A MINIMUM VERTICAL
18.50 | 13.04 | 38.00 | 0.250 | 25.00 | 200 200 | 8400 | 600 | 10.00 | 1250 | 656 |DET. 2| 45.00 i REFORNED 10 2.375" 0D, O e T ey BN T
18.50 | 13.04 | 33.00 | 0.250 | 25.00 | 2.00 2.00 | 84.00 | 6.00 | 1000 | 13.00 | 6.36 [DET.2| 50.00 T 1 . T SAME HORIZONTAL PLANE.
. a
cp-201 | 18.50 | 13.04 | 39.00 | 0.250 | 25.00 | 200 2.00 | 84.00 | 6.00 | 10.00 | 14.00 | 6.66 |DET.2| 55.00 @ THIS SIGNAL INDICATION GPTIONAL BASED DN INTERSPECTION
45-70" 148,50 | 13.04 | 39.00 | 0.250 | 25.00 2.00 2.00 | 84.00 | 6,00 | 10.00 | 14.50 7.40 |DET. 2| 60.00 _ GEDMETRICS. IF NOT REQUIRED, MOUNT STREET NAME SIGN AS
| | T SPECIFIED ON SHEET 17, ADJUST REGULATORY SIGNS DOWN
" 18.50 | 13.04 | 39.00 | 0,250 | 25.00 | 200 200 | 84.00 | 6.00 | 10.00 | 1500 | 6.26 |DET.2| 65.00 W0 SPAN | FIXED END | FREE END | o, [RISE REIGHT ScCIRIED O )
18.50 | 13.04 | 39.00 | 0.250 | 25.00 | 2.00 2.00 | B4.00 | 6.00 | 10.00 | 1550 | 6.06 |[0ET.2| 70.00 DIA. DIA ]
_ cP-301 | 2000 | 14.54 | 30.00 | 0.313 | 27.00 | 2.00 2.25 | 89.00 | 7.00 | 12.00 | 1650 | 6.36 |DET.2| 75.00 | 20.00' 5.22" 2.38" 1t 1-6" SEE LATEST EDITION OF CHAFTER 9, CASTLE PINES ROADWAY
75-80" | 20,00 | 1454 | 3000 | 0.313 | 27.00 | 2.00 2.5¢ 2.25 | 89.00 | 7.00 | 12.00 | 17.50 | .66 |DET.2| 80.00 | LUMINAIRE ARM_DATA DESIGN AND CONSTRUCTION STANDARDS
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52" DIA, ACCESS HOLE

. 0.250"
“=THICK
GUSSETS

|_{3)-0.75" x 175"
HEX CAP SCREWS

(2)-0.25" HEX HEAD

_———STAINLESS STEEL
SCREWS

POLE TUBE WALL—,

“.__HANDHOLE COVER 11

COVER MTG.CLIP— GAUGE HRM.S.

SECTION A-A

 — 563"

| a

7.31"

DETAIL 7 | ANCHOR BOLT
150" X 3.25 ALUMINUM
IDENTIFICATION TAG
VALMONT ~~__SECURED TO POLE SHAFT
o  (ORDERNO) WITH (2) 0.19" RIVETS
{DESIGN) AT 36" UP FROM BASE
(UAST' ARMILENGTH) STAMPED AS SHOWN

THESE TRAFFIC SIGNAL SUPPORT STRUCTURES ARE DESIGNED IN
ACCORDANCE WITH LOADING AND ALLOWABLE STRESS
:w._.>z_u)m_um SPECIFICATION FOR

OF 50 YEARS, AND_A FATIGUE CATEGORY OF 2, FATIGUE LQADS
ARE BASED DN THE REQUIREMENTS OF SECTION iL.7 AND THE
FOLLOWING DESIGN tOADS:

VORTEX _SHEDDING: NOT APPLICABLE FOR STRUCTURES WITH A
TAPER OF AT LEAST Q.14 IN/FT.PER AASHTO.

NATURAL WIND GUSTS: THE YEARLY MEAN WIND SPEED FOR
NATURAL WIND GUSTS WILL BE ASSUMED TO BE 11.2 MPH.

TRUCK- INDUCED GUST: STRUCTURES ARE DESIGNED TO
INCLUDE TRUCK-INDUCED GUSTS.
(THE SPECIFIED AVERAGE TRUCK SPEED IS 65 MPH)}

DETAIL 1 | LUMINAIRE _ARM_ATTACHMENT DETAIL 4 | UPPER_HANDHOLE DETAIL 8§ | 1.D. TAG AASHTO 2001 SPECIFICATIONS
BASE SECTION WITH FIELD ORILLED =
END_ SECTION WITH 7 J e
HOLE FOR .63 BTN HOLE FOR 0.63" BOLT, 7 SEAL POLE TUBE WALL—, ;
m_ w Fm e
FIELD ASSEMBLED T0 ACHIEVE A = L o
0.3
A TR TS .63 THRU BOLT \nxlwmn_m,ﬁmm STEEL
NOT LESS THAV L5 TIMES THE "
1D. OF THE END SECTION) 0.50 Y
<P | BASE SECTION | END SECTION COVER MTG.CLIP~ *“HANDHOLE COVER
LENGTH | GAUGE | BASE LENGTH [GAUGE _
45 | 15.72¢ 0.313" I 372" | 7 SECTION A-A
S0 19.20 | 013 11 R 0.50" NUT HOLDER 7.000
55 | 19, 0.313 38.15 7 = .
I I v o WITH FASTENERS—,
- - 2 FOR GROUNDING
65 | 19,54 | Q. 485" | 7 R
75 | a3t | o Y 4958 | 7 f
75 | 30.26" | o 1 4744 | 7 L - 12.89 A
BO' | 37.40' | 03750 | 13 45.30% | 7 . S
DETAIL 2 | SIGNAL ARM_SLIP JOINT A_POLE BASE INSIDE DIAMETER
J-FIOK FROVIDED TR
/TWIRE HANGING. DETAIL 9 | LOWER HANDHEOLE
1.50 — DETAIL 5 | POLE BASE
——PTASTIE WOT COVER POLE AND SIGNAL ARM DATA
(4)-5IZE "H" HEX HEAD BOLTS A A [ POLE BASE ANCHOR BOLT SIGNAL_ARM_TUBE
= L=l ST S
WITH ()-WASHER PER BOLT 8 - POLE BOLT HOLE_/ THREAD | FIXED | FREE |GAUGE
L DESIGN | SQUARE | CIRCLE | THx. SLAT DIA. |LENGTH | HOOK |LENGTH| END | END | OR
E— 4 D on el g o |0 Bl | OIA | THIGK| spaw
' pran iR (N " ) =4 SPANS {IN) {IN) (IN} (IN) 1IN} (N, (IN} {IN} {IN) (N) (N | OTFTY
N.umu%xma 23.00 | 23.00 | 2.00 2.00 1,75 | 8400 | 6.00 | 800 | 800 | 520 | 7 | 2000
\..m__\é 23.00 | 23.00 | 2.00 2.00 175 | 8400 | 600 | 800 | 10.00 | 650 | 7 | 2500
N | SECTION B:B “-8ASE PLATE SECTION R:A oo 2300 | 2300 [200 | 200 175 | 8400 | 6.00 | 800 | 100 | 680 | 7 | 30.00
[« Enxcx BOLT PROJECTION >mﬁ_<m iy oq BASE n_.Em 23.00 | 23.00 | 2.00 2.00 175 | 84.00 | 6.00 | 800 | 1250 | 760 | 5 | 3500
- 23.00 | 23.00 | 2.00 2.00 175 | 84.00 | 6.00 | 8.00 | 1300 | 740 | 3 | 4000
WELD T Hoh 25.00 | 24.00 | 2.00 2.25 2.00 | 84.00 [ 6.00 | 1000 | 1250 | 6.56 |DET.2| 45.00
25.00 | 24.00 | 2.00 2.25 2.00 | 84.00 | 600 | 10.00 [ 13.00 | 636 |pET.2| 50.00 |
ﬁ, o e IR 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
;i NSTALLATION 45-70" |
BVACENCVERNOVE RIANCHORNB 0L TAENGAGE JERBHSED 25.00 | 24.00 | 2.00 2.25 2.00 | 8+.00 | 600 | 10.00 | 1450 | 645 [oET2] 60.00
HAND HOLE NOT SHOWN FOR CLARITY _ﬂ_nw_mmcmmﬁcﬁe»zmuom%mﬁm%mc ROTATE CLOCKWISE 25.00 | 24.00 | 2.00 2.25 2.00 | 84.00 | 6.00 | 1000 | 1500 | 626 |0ET.2| 65.00
SIGNAL ARM ATTACHMENT DATA w:»mmam_.mmmqaﬂom Enm%xuznw_wm.—ﬁm mm.mommc%%: 25.00 | 24.00 | 2.00 2.25 2.00 | 84.00 | 600 | 10.00 | 155D | 6.06 |DET.2| 70.00
LT _NUT, LOCKIN 4
POLE . . COUNTER-CLOCKWIAE ROTATION 1S INWIBITED g3 27.00 | 26.00 | 2.00 2.50 2.25 | 89.00 | 7.00 | 12.00 | 1650 | 636 |0ET.2] 75.00 |
Pl | 2757 | 18507 | 1.750% i DETAIL 6 NUT COVER L 75 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" 150" X 4.25"
cP-301 | 26.75" | 23.00" | 2.000" | 0.625" | L50" X 4.25"
DETAIL 3 | SIGNAL ARM AT TACHMENT
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CITY OF

CASTLE PINES

: L ot 8" NOMINAL STRAIGHT SECTION (T = SHAFT WALL THICKNESS)
[ — - {1 F i
/ REFORMED TO 2.38" 0.0, EOLE TUee TR P
DETAL 2+ /
d i i} - (2)-0.25" HEX HEAD
) k L 40 NORMINAL g  3oRiSE ———STAMLESS STEEL
{ LUMINAIRE 043
€ “-DETAIL 3 MOUNTING J/ \_HANDHOLE COVER 1f
_SEE LUMINAIRE  HEIGHT COVER MTG.CLIP GAUGE H.RM.S.
RN DATA DETAIL 1 | ARM END SECTION A-A
0.50" NUT HOLDER yos g3m
CAST POLE TOP CAP HELD IN 63
PLACE WITH 3 SET SCREWS. WITH FASTENERS—, B
SEE POLE FOR GROUNDING /ﬁ
DATA I A
i A
DETAILS THIS SHEET 730
DETAIL 2 | POLE _TOP DETAIL 4 | HANDHOLE
_~DETALL 4
L T 5 ~NUT COVER
r-6" +0.06" f
7%2.. 5
S o
DETALL 6~ T
THK.
MATERIAL DATA
MIN, NIN.
ASTH ASTM
COMPONENT oeshih o | YEELD COMPONENT pesiGuATon [TELD |
AR e e g
IM_SHAFT S5 GH, i 3 -1 " o .06"
{BOLE BASE 2577 GR.50 TIo54 CRASE | —— | "_umvmo%w Mo__a.m,mm
[SIMPTEX PLATE K35 AlS 5]
DETAIL 3 | LUMINAIRE ARM ATTACHMENT DETAIL 5 | POLE BAS
POLE AND LUMINAIRE ARM DATA J |
[— T POLE TUBF POLE BASE ANCHOR BOLT LUMINAIRE ARM TUBE (4)-ANCHOR BOLTS WITH u
GAUGE BOLT THREAD | FIXED | FREE |GAUGE (2) HEX NUTS AND (2) WASHERS 1L
BASE | TOP R |SQUARE|CIRCLE | THK. | HOLE / SLOT LENGTH| END | END | OR PER BOLT WITH THREADED J
POLE| OIA. | DIA |LENGTH | THINK | nse [ “uye | i igu | DIA | DIA | THICK END GALVANIZED AT LEAST 12.00%.
| DESIGN [TYPE[ (N | (N} [ FT) | N | (N | an | aN) (1R ay | OGN | N | N
[ cPot |32 [11.00] 554 | 3000 | 7 | 1500 | 1500 | 125 175 800 | 5.22 | 240 | 1 =
R
STRUCTURE FINISH DETAIL & | ANCHOR BOLT
EASE COST: HOT DIPPED GALVANIZING INSIDE AND OUTSIDE TO ASTM AL23
PRIME COAT:  HIGH BUILD EPOXY POWDER
0P CUAT: TGIC UR SUPER DURABLE POLYESTER POWER CP—0132 — 20
COLOR: SEMI-GLOSS BLACK
VALMONT SPEC:  F-540K _v ~— |LUMINAIRE
LUMINAIRE ARM LENGTH iy AL AIGLES MEASURED
5o |
¢ >mj,ma__.u_wzmw n_mo_mmH %MMm%mz»qmm AASHTO YEAR) @ANCHOR BOLT CLOCKWISE FROM
HOLE CHANDHOLES  {ANDHOLE AS VIEWED

FROM SMALL END QF POLE

RADIAL INDEX
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=
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EXISTING MAST ARM DRILLED PIER SCHEDULE LIGHT AND POLE ANCHORING TO
DRILLED PIER BY OTHERS. COURDINATE
EXISTING SHAFT LENGTH REINFORCING DESIGN SERVICE LOADS ANCHOR BOLT SIZE, LENGTH OF—,
DG DWG PALE P A EMBEDMENT, PROJECTION AND LAYOUT
SERIES/TYPE|  LENGTH am L LBR VERTICAL [ORIZONTAL TIEY  AXIAL SHEAR TORSION | MOMENT WITH POLE MANUFACTURER
wmo [Giy] Fm | [ tst_ (LBS) [(1=5) (FT/LB) (FT/L8)
P -4 4 4+ '~ o 41 4,
oBooses [P b2 &3 o0-60 2 140 6-0 (9) #8  |#5 0 5 174" 0C 681 4,708 119,317 115,994 X
CP4&5 | 6570 42 14'-6 6-0 an#s [§5851/200c] 5109 4,564 144,316 126,674 - —
USE SINOTUBE FIR Ceveine Condhere
1
UPPER 3'-0 To—— TR
PREVENT MUSHROOMING B iE T
_ NEW MAST ARM DRILLED PIER SCHEDULE - © 2 .
- SEE CHAPTER 9 OF THE
EXISTING SHAFT SHAFT LENGTH REINFORCING DESIGN SERVICE LOADS CASTLE PINES ROADWAY
0C DWG POLE MAST ARM | piAvETER - DESIGN AND CONSTRUCTION
SERIES/TYPE| ~ LENGTH i) L LBR VERTICAL TORIZONTAL TIES  AXIA SHEAR TARSION MOMENT STANDARDS FOR CONDUIT |
(FT) F1) F1) 'S (LBS) (LBS) (FT/L8) (FT/LB) SPECIFICATIONS. H
CP 101 20 - 40 36 14'-6 5-0 (16) #8 #5 0 8" 0C 4,836 5,328 59,407 125,353 i
0B00798 CP 201 45 - 70 42 16'-0 70 | 198 #5 @ 6" OC 6,555 5,585 128,708 162,241 (2) §5 TIES AT TOP_/
P30 | 75-80 42 17'-0 7-6 | (3)#8 [#504 340 7,98 5960 | 169316 | 212,572 OF ORILLED PIER W)
[
VERTICAL BARS EQUALLY Z
SPACED PER TABLE -] "L - MINIMUM_LENGTH -]
GENERAL NOTES 0 JREEDPIEE B
‘L8R = LENGTH OF ORILLED Y
PIER INTO BEDROCK JF 53]
1. THE GEOTECHNICAL REPORT PREPARED BY YEH AND ASSOCIATES,INC. 9. NO SPLICING OF VERTICAL REINFORCEMENT IS PERMITTED. BEDROCK, BRI Ling ErE0 5
NUMBER 28-033, DATED MARCH 19 2008 PROVIDED CRITERIA FOR THE - ot
FOUNDATION DESIGN FOR THE PROJECT. RE: ORILLED PIER TABLE FOR  10. CONCRETE MIX REQUIREMENTS: =
SOIL INPUT DATA FOR L- PILE COMPUTER PROGRAM. = | o m = s
= = n = B
w2 [ nREER [ w2 <
A DRILLED PIER TABLE: 3 ZoETE T EQFE 5 JE (2] & @
. T R =71 5Nl v P E N B e P o
MATERIAL ¢c(PSF)| ® yt | ks | Eso |soiL TyPE| (& a Be|nEs v[m?ﬂn &= Sz g3l - |38 8o
gk 2l2<e S0 =
SoIL [} 26 | 10 | 90 | - i i & o mmm EE] N...(..c.u 58 | Rm Sg
CLAY 750 0 100 | -- | 0.0l 2 5 o |BB[2ZEFESE P |5 |° 3 < >
BEDROCK 3000 0 120 0.005 3 L = = e
1 |DRILLED PIERS| 3 | Nw | — [470 [ 1 | 7 | 6 | It | (4) [rRP o
C - COHESION INTERCEPT (PSF) \I:/AH\/V %
@ - ANGLE OF INTERNAL FRIGTION X ]
Y7 - TOTAL UNIT WEIGHT (PCF) NOTES: =<
Ks - INITIAL MODULES OF HORIZONTAL SUBGRADE REACTION (1) FOR THE MAXIMUM COARSE AGGREGATE SIZE INDICATED, USE THE I 0Lk o [
{PCL) - STATIC FOLLOWING AGGREGATE SIZE WUMBERS PER ASTM C33: t 10 1iES a [=]
3/4n 467 AGGREGATE HORIZONTAL BARS = 2
SOIL TYPES: " #57 AGGREGATE W/ SPACING 'S'PER TABLE ™ £~ |8
A SAND (REESE) . o2 |&
SOFT CLAY {2) TOTAL AIR CONTENT LIMITS INCLUDE BOTH ENTRAINED AND ENTRAPPED — D |5
STIFF CLAY W/Q FREE WATER AIR +/-11/2% 'N'IN COLUMN INDICATES ADDITION OF ENTRAINED AR o T M
IS NOT PERMITTED. e Loy |
2. GEQTECHNICAL ENGINEER SHALL BE PRESENT FULL TIME AT SITE w = Z
DURING PIER DRILLING FOR DRILLED PIER SHAFT OBSERVATION AND (3) ABBREVIATIONS FOR OTHER REQUIREMENTS AS FOLLOWS: as |
INSPECTION, HRNP = HIGH RANGE WATER REDUCING ADMIXTURE SHALL NOT BE & |»
USED TO OBTAIN HIGH SLUMP UNLESS DATA ARE SUBMITTED o £ |l
3. TESTING AGENCY SHALL BE USED TO SAMPLE AND TEST CONCRETE DEMONSTRATION SLUMP IS NOT LOST UNTIL CONCRETE IS <72 == |z
BEING PLACED ON SITE TO VERIFY CORRECT MLX, SLUMP AND DESIGN OVER 90 MINUTES OLD. o - T
STRENGTH. . < |w
(4) FOR DRILLED PIERS REQUIRED TO BE CASED PROVIDE CONCRETE MIX 284 LAP =8 | E
4. PIER HOLES SHALL BE PROPERLY CLEANED PRIOR TO PLACEMENT OF WITH FLOWABILITY TO PREVENT ARCHING WHEN CASING IS PULLED. (MIN) w M
CONCRETE. \ < S
\ = S
5. CONCRETE SHALL BE PLACED IN HOLE FULL HEIGHT SAME DAY AFTER
DRILLING WITH NO CONSTRUCTION JOINTS. s
o
6. TREMIE METHOD OF CONCRETE PLACEMENT SHALL BE USED IF MORE —
THAN 3" OF WATER IS PRESENT AT BOTTOM OF PIER.
7. DRILLED PIER LENGTH 'L'IS THE MINIMUM REQUIRED LENGTH AND
INCLUDES 2'-0 OF MATERIAL DISCOUNTED FOR DESIGN. IF S0IL
MATERIAL IS LODSE FILL DEEPER THAN 2'-0, DRILLED PIER LENGTH S
SHALL BE EXTENDED SAME AMOUNT OVER THE 2'-0,LENGTH IF BEDROCK HORIZONTAL TIES =2
IS ENCOUNTERED MINIMUM LENGTH IN BEDROCK 'LDR'SHALL BE =
PROVIDED. £
LIGHT POLE FOUNDATION o scae | | 2 5
8. REINFORCING STEEL SHALL CONFORM TO ASTM AG15/ASISM, GRADE 60 . (=]
DEFORMED. A E
2 €8
(73




DETAILS THIS SHEET

S

b e R

CABLE RING-5/18"x2" LIGHT
GALVANIZED ZINC

__MINIMUM 3" GALVANIZED
/' WEATHERHEAD

SPAN VARIES:
SEE DETAIL “B"

y

PULL BOX B CONDUIT- INSTALL IF NEEDED
FOR DETECTOR LEADS OR SERVICE—
INSTALLATION, OR IF DIRECTED BY ENGINEER |

~POLE __2'DIRT BACKBILL, COMPLETED AFTER

" TELECTRICAL INSPECTION
" UNDERGROUND STRAPPING,
_~ ATTACHED TO POLE

-

% STUB 3" DIAMETER CONDUIT FROM FULL
80X, INTO POLE

. 6' MIN. SPAN WIRE SHALL BE STRUNG
SEE DETAL "0 N\ SO THAT A THREE PERCENT
SAG EXISTS AFTER SIGNAL 0%
B st ST. HEADS ARE INSTALLED. 5/8"(12" COPPERWELD GROUND
" CONCRETE “—ROD PUT IN PULL BOX, IF
— q INCREASE TO 13'IF CLASS B ™ PRESENT
ALL SIGNAL HEADS AND L , N, * LUMINAIRE INCLUDED
SIGNS SHALL BE TETHERED ~SEE DETAIL "A" . BOTTOM OF ALL SIGNAL
WITH 1/4" CABLE i —HEADS SHALL BE ON THE
HEIGHT ] SAME PLANE. — it
VARIES @ GRUSHED ROCK _— LY.L
= 7RIN 19'NAX. = (3¢ MIN. DEPTH)
3'MIN, 10 _—HANDHOLE
] FROM FACE -
[l OF CURS TYPICAL TRAFFIC SIGNAL
SPAN WIRE POLE FOOTING
5¢ MIN. FROM EOGE (CAST IN PLACE)
OF PAVEMENT IF
NO CURBING SEE DETAIL “C"
BREAK-AWAY_TETHER BREAK-AWAY ADJUSTABLE BREAK-AWAY GENERAL NOTES
"
ASSEMBLY, 11/2" PIPE ASSEMBLY ASSEMBLY 1. SPAN WIRE POLE SHALL BE FINISHED PER THE CITY OF CASTLE PINES'
STEEL TETHER w PAINT SPECIFICATION OR APPROVED EQUAL.
PLATE 2. 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.
BRAmET SINGLE HOLE
TETHER PLATE _POLE CAP 3. SPAN WIRE POLES SHALL BE FABRICATED OF STEEL WITH A MINIMUM
SINGLE HDLE / YIELD STRENGTH OF 35 KSL AND A MINIMUM WEIGHT PER LINEAR
TETHER PLATE / FOOT AS FOLLOWS: 40.4 POUNDS FOR 10 INCH DIAMETER POLES AND
| 5/8" THIMBLE EYE BOLT 49,5 POUNDS FOR 12 INCH DIAMETER POLES, POLES SHALL BE
INSTALLED SO THAT THEY WILL BE PLUMB WHEN DEFLECTED BY THE
WAl 6" MIN. /SHORT BAIL STRAND VICE INSTALLED LOAD. SPAN WIRE CABLE SHALL BE A MINIMUM OF 3/8 INCH
TETHERING OPTIONS M‘ —1 DIAMETER, RATED AT A MINIMUM OF 13,000 POUNDS.
| CABLE RING ¥'x2" 4. SPAN WIRE SIGNAL HEADS SHALL HAVE ONE POWER FEED WIRE IN AND
/ o IGHT GALVANIZED ZINC OUT PER HEAD. CONNECTIONS SHALL BE MADE ONLY ON THE SIGNAL
4 12" MAX HEAD TERMINALS, WITH NO EXTERNAL SPLICES.
WHERE BACKPLATES ARE REQUIRED, JAM NUT AND \ g4 DRIP LOOP
SPAN WIRE THE SIGNAL PANEL IS TO BE LOWERED 5/8" WASHER | 5. ALL SIGNAL INDICATIONS SHALL BE WIRED INDEPENDENTLY AND
HANGER S0 THAT THE BACKPLATE IS 1" (MIN.) TETHER CABLE TERMINATED IN THE HANDHOLE WITH NO EXTERNAL SPLICES.
BELOW MESSENGER CABLE.
24 NIPPLE ANO

“—9" DRIP LOOP

TYPICAL SPAN WIRE MOUNTING

WEATHERHEAD (3" ON
POLE NEAREST
CONTROLLER CABINET)

TYPICAL CABLE AND TETHER INSTALLATION

IEMPORARY SPAN WIRE POLE DETAIL
(FOR SPECIAL USE, WITH PRIOR APPROVAL OF THE CITY ONLY)

L

B0/ 22

D

DATE

==

CITY OF

CASTLE PINES

TEMPORARY SPAN WIRE POLE

CITY OF CASTLE PINES STANDARD SIGNAL DETAILS

Issued;

Revised:

Standard Drawing No.
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7 _0.04" THK. ALUMINUM
0.50 [ WEDGE CAP

ASTLE PINES

T

mme

clor

Lai

gLy zz

DATE

DETAIL 1=,
N T
= ]
NCU HODK FOR WIRING AND -
ALUMINUM POLE (BLACK HANDLING-0.38" DIA COMMERCIAL—" 475
GRADE HOT ROLLED BAR
/., —e1.00" N,
_ FOR THIS INFORMATION _ SEE TABLE _ DETAIL 1 | POLE_TOP
MEMBER SIZES 1 SEE PED
MATERIAL DATA ) POLE DATA 7 INTERNAL PIPE THREADS
HEX HEAD SCREW-..
170" ;
PELCO COLLAR
PB-5325(BLACK) // DOCR QPENING— 15+
=
f— L
DETAIL 2.
o 1214 5 BOLT CIRCLE—
DETAL 3—. ! —172
.//F
DETAILS THIS SHEET PELCO BASE (BLACK)
CP POLE SERIES DETAIL 2 | PELCO_BASE
TABLE 1: POLE SCHEDULE
DESIGNATION POLE DATA ANCHOR BOLT DATA
e (4)-ANCHOR BOLTS WITH

poce |poie| BASE | TOP |y engri| urck | pase | DIA | LENGTH | HOOK 1) engry (1) HEX NUT AND (1) WASHER

PER BOLT WITH THREADED s
END GALVANIZED AT LEAST 12",

wiis)

CASTLE PINES

DETAIL 3 | ANCHOR _BOLT

BLACK {PELOC SPECIFICATION 3099)

scries|Tvee| O | S |TED | 0w TYPE B I
PELCO| AL | 450 | 450 | 1583 | 0337 | PeLca | 075 | 18 3
TABLE 2: MATERIAL DATA
LI
COMPONENT DESIGNATION YIELD
143}
" NOMINAL ALUM. SCH 80 PIPE | ASTM B249 (BLACK) 35
ALUM. PELCO BASE PB-5334 (BLACK)
ANCHOR BOLTS AASHTO M314 GR.55 55
STRUCTURE FINISH

PEDESTRIAN POLE

CITY OF CASTLE PINES STANDARD SIGNAL DETAILS

Issued:

Revised:

Standard Drawing No.
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I TIVE REMANING
7o Finish Croesing

u T0 CROSS
PUSH BUTTON

/f\ RI0-3¢ L OR R

POLARA INZ3TNLY {9"x15")
STANDARD PEDESTRIAN STATION

WHEN MOUNTING (2) PEDESTRIAN FUSH BUTTON ASSEMBLIES ON A 4.5" 0.D.

PEDESTRIAN POLE, APPROVED STAND-OFF MOUNTING BRACKETS (POLARA

INPBF25-4.58 OR EQUIVALENT) SHALL BE USED TO ACCOMMODATE THE 9'x15"

PEDESTRIAN SIGNAGE

STATION AND SIGN

SIGNS SHALL BE MOUNTED SQUARE TO POLE.

POST CAP
370 4
|

~—___PEDESTRIAN PUSH
BUTTON AND SIGN

THREADED POLE
~SCREWS INTO
J/ ALUMINUM BASE 42"

PELCO COLLAR—,

_PELCO SQUARE
/ ALUMINUM BASE.

40x80 (MIN.)
HANDHOLE

PEDESTRIAN PUSH BUTTON POLE

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

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

~POST CAP

CLAMSHELL MOUNT
WITH BAND-IT—_

ATTACHMENT TO POLE ™

4" NOMINAL SCHEDULE 80
(4 1/2"¢ 0.D.) ALUM. POLE
WITH A MINIMUM YIELD-—--_
STRENGTH OF 35,000 PSL, |
BLACK IN COLOR 17

PEDESTRIAN PUSH__
BUTTON AND SIGN ™.

THREADED POLE
~SCREWS INTD

PELCO COLLAR—, ALUMINUM BASE

JN.. / i/

408" Az_z.v../
HANDHOLE ™

_PELCO SQUARE
/' ALUMINUM BASE.

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

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

@ THESE DESIGN REQUIRE THAT THE FOUTING 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
ORIVEN IN ADJACENT PULL BOX AND BONDED TO POLE
WITH UNDERGROUND STRAPPING.

(@ HANDHDLE SHALL BE PROVIDED.

@ 3% MINIMUM CONDUIT HEIGHT ABOVE FOUNDATION.

__ 4" MIN. NON-SHRINKABLE GROUT
/ OVER ROUGH FOUNDATION

Dire:

e

5,
v7

DATE

/ UNDERGROUND
HEX NUTS= / ~STRAPPING, ATTACH
7 / 70 POLE

2-§4 STIRRUPS  ____ ! i

AT "% AROUND—~__ -

ANCHOR mn:ml.ﬂ,uﬂx.f
18" RADIUS—

743 0"
1-2" CONDUIT HOdes
1-3" CONDUIT_ AT 62
(30" MIN. DEPTH UNDER 5
FINISHED GRADE) 7
4
~ R 7 Jgn
B-f4 VERTICAL BARS / L]
CLASS B/
CONCRETE ~—__ GROUNDING
ROD
12° MIN.
OVERLAP L1/29 MIN.
CLEARANCE

(CAST IN PLACE)

vl

CITY OF

CASTLE PINES

PEDESTRIAN PUSH BUTTON POLE

PEDESTAL POLE
CITY OF CASTLE PINES STANDARD SIGNAL DETAILS

Issued:

Standard Drawing No.

Revi|
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SIGNAL POLE

MOUNTING HARDWARE AS
[TPROVIDED BY CABINET SUPPLIER

| 5 [[cramer tvee [ w [ o [ w |
_

| 3320 | 4o
— =
330 CABINET _ _i _

| %1.0x2.0
__ “ _ v

\ 66.8"
LB CONDULET =w g m ﬂ

3/4" BANDING STRAP—,

[ 5

Ll

210" 250" 30.3"

s
_lf.w..ln ,W.s.u._Hn_\_, __HWMMM

£

£

.
—

[N
I
ITATEED

(IIITITY

328"
A e A = e A e 2 il s 8.9 374
ERONT SIDE BASE
LYPICAL SIDE-OF-POLE MQUNTED
CONTROLLER CABINET POLYMER CONCRETE ELECTRICAL
EQUIPMENT PAD
(FOR SPECIAL USE, WITH PRIOR APPROVAL OF THE GITY ONLY) \ o—
s 36 N
A
ANTIL GRAFFIT] COATING— /
VENT WITH :_.ET// |<m,= 29 1720 50
T DOOR msm) _
\ ]
CONNECT GROUND ROD TO_ ',
23 1/16" 32" 23 116"

ANCHOR moz\oa_zmq/
AIR TIGHT SEAL—, .THH_ ~CHAMFER ALL muamm
3

y 5 3/16'—+— —+—5 3/16"
* \ammm— s ——r—— __
i = -
; i 30" MIN. - 6 172" .\ 3" GRAVEL BASE W/ 3/4"
v R — .. : 5788 COPPERWELD CRUSHED AGGREGATE
LL — ) CROUND ROD
s & concere— | || || \-RasED concrete pro \_ ~l
IN UNPAVED AREAS BORCH STYLE
A VARIES BASE
18" HADIUS—
L—varies
NOTE: FIBERGLASS BASE MAY BE SUBSTITUTED ONLY IF DIRECTED BY ENGINEER
5/8"8" COPPERWELD,
GROUND RDD

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

INES

?7“/"‘“/ 22

(4

DATE

Direct

CITY OF

CASTLE PINES

CONTROLLER CABINET
INSTALLATION
CITY OF CASTLE PINES STANDARD SIGNAL DETAILS

Sl.9

Issued; __6/752022
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INSERT PLUS

_HIGH STRENGTH STEEL

SIGNAL BRACKET ARM—, CABLE OR STRAP

CLAMPS WITH SET
~~SCREWS AND STEEL
/ CLAMP STRAPS

™ 7

1
N

"“ROTATABLE COUPLING

SET SCREWS QR LOCKING
~——BOLTS REQUIRED FOR TOP
AND BOTTOM ARMS

.iflrrrrr

INSPECTION PLATE

WIRING DIAGRAM

3/4" STAINLESS
STEEL STRAPS

POLE PLATE

CLAMPS WITH SET
SCREWS AND STEEL—

ROTATABLE
COUPLING ',
\

CLAMP STRAPS

H38

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.

FINES

2. ALL OVERHEAD SIONAL HEADS SHALL HAVE LOUVERED
BACKPLATES WITH A 2" DIAMOND GRADE FLUGRESCENT
YELLOW RETROREFLECTIVE BORDER.

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

4. SIDE OF POLE MOUNT SHALL BE S0°MOUNT.NO "T"S ALLOWED.
SEE “TYPICAL SIDE OF POLE SIGNAL MOUNTING" DRAWING.

By

APPRO!

ot ic Works ,
We A

HIGH STRENGTH STEEL
CABLE OR STRAP

SET SCREWS OR LOCKING
BOLTS REQUIRED FOR TOP
AND BOTTOM ARMS

DETAIL OF MAST ARM MOUNTING
(5-SECTION)

MOUNTING NOTES

L

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

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.

MAST ARM MOUNTED SIGNAL HEADS SHALL USE ASTRO-TYPE MOUNTING BRACKETS.
ALL SIGNAL HEADS SHALL BE MOUNTED IN SUCH A MANNER AS T3 BE EASILY
REMOVED FROM THEIR SUPPORTING STRUCTURE.

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.

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

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)

Z]

@ @ e
Z
R =
| B
=
5 pd
=
@ @ @ E
w0
=z
(O]
z |E
L. TRAFFIC SIGNAL CONDUIT SHALL NOT CARRY WIRING OF DTHER Ef |z
UTILITIES. uNu = |2
o}
2. AL SPLIGES SHALL BE IN HANDHOLES AT POLE BASES AND NOT IN (e} m 7]
PULL BOXES. = o m
% PEDESTRIAN AND VEHICLE SIGNAL HEADS SHALL BE INDIVIDUALLY W Z |a
WIRED FROM THE POLE BASE TO THE SIGNAL HEAD. T _ANm
4. CONTRACTOR SHALL PROVIDE TWO WIRING DIAGRAMS OF THE n= b
SIGNAL INSTALLATION TG THE CITY. m - |
5. UNLESS ALLOWED BY THE ENGINEER, WIRE SHALL NOT OCCUPY T M m
MORE THAN 40% OF THE INSIDE AREA OF CONDUIT. w =
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3/8"-16NC HEX
COVER _.\| BOLT W/ WASHER

PULL SLOT—, ¢ ™

SKID RESISTANT -
SURFACE N

GENERAL NOTES

. PAVEMENT HOLE FOR PULL BOX SHALL BE
SAWCUT 70 FULL DEPTH, IN A RECTANGLE
THAT EXTENDS 6" BEYOND THE EXPANSE OF FIBER COIL NOT TO EXCEED

-J THE PULL BOX. MANUFACTURER RECOMMENDED—

BEND RADIUS — AESL
[
\ [~}
2 CONDUIT 1% CONDUIT Q
TABLE OF DIMENSIONS (MINIMUMS) |
[ | DIMENSIONS (IN.) TYPICAL FIBER PULLBOX B
| TYPE DESCRIPTION i & ¢ il 4 4 © i 5| % mﬂ
B LARGE 17x30m12 0 1/217 372] 2 3217418 174] 12 a8 17213 172] <
¥ e e oones ” | 17217 v/2] 2 [32 17al19 1/4] 1a [26 17213 172] . )
r2 .%; 0172017 1/2] 2 |32 17418 174] 24 |28 172013122
T | MEDIUM 13x24x12 23 17418 37a] 2 | 23 [13172] 1z |19 /4] 874 _ COVER-COLORED OR
m _. CE 12 7/8\12 7/8| S/8 14 14 12 3/4/10 17210 1/2] 1 12 \ PAINTED ORANGE
VAULT _ FOR HOWE n?h.._ag seuce T« a\umo 178 3 |49 9/8[32 1/8| 15 |45 9/8(28 1/8 .

PERMANENT (PRECAST) PULL BOX
(FOR USE WITH ALL OPERATIONAL SIGNALS)

FIBERGLASS REINFORCED POLYMER CONCRETE DESIGNED FOR
SERVICE LOAD (MINIMUM) OF 15,000 LBS.QVER A 10" SQUARE

(1) 3* M. BOVE

2" CONDUIT FOR SIGMAL CRUSHED ROCK

\l_.n_i VOLTAGE CABLES

CONDUIT TO EXTEND A MINIMUM OF 3" PROVIDED METAL CAPS () +» cRusHED Rock
PULL BOX 85?/ /~ABOVE CRUSHED ROCK AND SHALL 8E ON ALL CONDUIT, TO
/A MINIMUM OF 3" BELOW THE COVER FACILITATE FUTURE
. / / , LOCATING
L rd

7 7

2% CONDUIT FOR
LUMINAIRE CABLE

PERMANENT (PRECAST) PULL BOX
TEMPORARY (PLASTIC) PULL BOX
CITY OF CASTLE PINES STANDARD SIGNAL DETAILS

SN T NcoouT (TYpic)
2-3* CONDUIT FOR SIGNAL
HIGH VOLTAGE CABLES PULL BOX MEASUREMENTS (MINIMUM)
A B [ D E F G
11" 1" 12" 12" 13" 12" 12"

BASE QF PULL BOX

18" MiN,

BOTTOM OF CONDUIT mczkgl

NATIVE SOIL

707

Sl.11

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

Issued:
Standard Drawing No.

Revised:




—=B

SEE NOTE NO. 2

/~SAWCUT FROM LOOP
/

TRENCH

e
!

ConpuLT

/
PULL BOX (SPECIAL)~

—e=B

I

4" T0 6" RUBBER TUBE

/_uao.._ AREA
\/Anxoasﬁ

(EXISTING)

{SEE NOTE 6)

PATCH (SEE NOTE 6)—,

EXISTING

Q «» Q

_LID TOP RECESSED
/4" 10 172"

PATCH (SEE NOTE 6)
II_ B 1/2"t —OI \

SAWCUT=, [ ATCH (SEE NOTE 6)
v s}
Q o
le) hvd
2 BTMIN. EXISTING o PAVEMENT
[s) PAVEMENT a..»
<
v a o 7 = .*\
30° NI, -
1" MIN, CLEARANCE/ | /.|$ﬂan>w.m Sonourr

— ~
CONDUIT TO SIOE /limeﬁoI« SPLICES

AND CONDUIT SEAL

N "

| 18" Rapus

[ oh SHALL BE A
COMBLETE 90°,

__DTHER CONDUITS
"IN SAME TRENCH

NN NN .

/

\ BACKFILL WITH 60-120
"’ PSI CLSM CONCRETE
¢

7y

GENERAL NOTES

PULL BOX (SPECIAL) SHALL BL A WATER VALVE STEM TYPE PULL BOX MADE QF
CAST IRON DR STEEL. THE PULL BOX SHALL HAVE CAPABILITY OF ACCEPTING
RISER RINGS FOR FUTURE QVERLAYS, THE LID SHALL HAVE THE WORD "TRAFFIC"
PRINTED ON IT.

PULL BOXES SHALL HAVE 3/4“ TO 1" DIAMETER HOLES DRILLED OR TORCHED 3"
FROM TOP TO ACCEPT A 4" 70 6" RUBBER TUBE (3/4" GARDEN HOSE). THE
NUMBER OF HOLES SHALL BE AS PER PLANS OR AS DIRECTED BY THE ENGINEER.

CARE SHALL BE TAKEN DURING BACKFULL COMPACTION PREVENT COLLAPSE OF

2'MINIMUM SLACK OF LOOP WIRES IS TO BE PROVIDED SD THAT ALL TESTING
CAN BE DONE DUTSIDE OF THE PULL 8OX. SPLICE DETECTOR LEADS IN
OF-ROAD PULL BOX, NOT IN PULL BOX SPECIAL.

PULL BOX IS TO BE LOCATED IN AN AREA OF THE STREET NOT HEAVILY
TRAVELED. FOR EDGE-OF-ROAD LOCATIONS, MAINTAIN A MINIMUM OF 12" FROM
CONCRETE GUTTER PAN.

PAVEMENT HOLE FOR PULL BOX SHALL BE EITHER CORE DRILLED TD 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.

DETECTOR WIRE IN_
PAVEMENT CUT |

PULL BOX (SPECIAL) & i

SIDE-OF-ROAD PULL |
BOX - SPLICE LOOP~
AND LEAD-IN HERE

= CONDUIT
SWEEPING "L, MIN. _N_.u\
RADIUS

7]

5
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LEAVE ADEQUATE LEAD-IN SLACK TO
\Imm.pnx IN-STREET PULL BOX,BUT =
SPLICE IN OFF-ROAD PULL mox

SIZE OF  NO.OF

ﬂ” \ LOOP  TURNS
IN-STREET |
- | 66" 4
e UL BuK IN-STREET
PULL moxu/ w 3x3 4
ROUNDED OR = LOOP TURNS
——DRILLED 11/2" — T
CORNER HOLE
\
A 4 A A ND.OF TURNS MAY BE
*IL ADJUSTED BY ENGINEER IN
FIELD. WIRING CONNECTIONS
TO BE FIELD DETERMINED.
LooP Laoe
| [—
6'x40' QUADRAPOLE WIRING LEAVE ADEQUATE LEAD-TN SLACK TO

REACH IN-STREET PULL BOX, BUT
SPLICE IN OFF-RDAD PULL BOX

IN-STREET PULL mnx]/

DETECTOR UNIT IN 2 1/4"x 4

1/2" @& DRILLED HOLE, SEALED AS:

LANE LINE=,

PER LOOP SAW CUT

PULL BOX

CENTER
MICRO LOOP
IN LANES

3=

Amnmo;_.v/ﬁ

STOP LINE LOOP,

DETECTOR

__ROUNDED OR
DRILLED 11/2"
1
FLEXIBLE DETEGTOR %
LOOP SEALANT (NO 6" MAX.
USER MIXING), _.-_.cwxu/
WITH SURFACE (HOT & \nmxa:zo PAVEMENT
SEALANT NOT ALLOWED) L {
1 1
I
LOOP OR LEAD-IN WIRE— u
o 30 MIN, D)
~
YPICAL 6'x40Q' WHERE SAWCUT SPANS /r.rmo-_mo PSI CLSM
SECTION A-A QUADRAPOLE 100P CONCRETE AND ASPHALT, CONCRETE
CONTRACTOR SHALL DRILL
DDN Mmﬁ b_ H DZ.D Hn MHD_ DHHDZ 11/2" HOLES \
NOTES /roazcc:
L. ALL DETECTOR LOOP WIRE SHALL MEET IMSA SPECIFICATION 51.5, ENCASED IN
PVC OR POLYETHYLENE TUBING.
IMMEDIATELY BEFORE LAYING THE LOOP CABLE, THOROUGHLY CLEAN WITH WATER -
AND DRY SAW CUT WITH HICH PRESSURE OIL-FREE COMPRESSED AIR.
3. LDOP WIRE IN ADJACENT LOOPS SHALL BE LAID UNIFORMLY IN EITHER A
CLOCKWISE OR COUNTER-CLOCKWISE DIRECTION AND THE LOOP TAGGED TO
INDICATE THE RIRECTION. NOTES
USE A BLUNT, NON-METALLIC INSTRUMENT TO PUSH WIRE INTO SLDT.DO NOT COIL @ HOT BITUMINOUS PAVEMENT (PATCHING) OR PDRTLAND CEMENT
LEADS. CONCRETE PATCH, FULL DEPTH PLUS 1" (4" MIN.). MATCH EXISTING
PAVEMENT TYPE.
5. LOOP WIRE SHALL BE CONTINUOUS (NG SPLICES) FOR THE PULL BOX. SPLICES IN
PULL BOX SHALL BE WATERPROGFED WITH SPLICE KIT. @ FOR ASPHALT PATCH, 48 HOUR NOTICE 'l THE ENGINEER
REQUIRED PRIOR TO INSPECTION.
6. CONTINUITY TEST FOR EACH LOOP SHALL BE CONDUCTED 1) BEFORE ANY LOOP

SEALER IS INSTALLED AND 2} AFTER LODP 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 EACRH TEST.

DETECTOR WIRE ACROSS BRIDGE JOINTS SHALL BE ENCASED IN A 122" SECTION
OF 3/4" PVC PIPE THAT SPANS THE JOINT AREA

SAWCUTS TD MICRO
. LOOP DETECTORS,
TSEALED AS PER
LOOP SAW CUT

EDGE OF SHOULDER _
OR SIDEWALK \

PULL BOX—,

~—BUSHING

7
18" RADIUS— 18" RADIUS
CONDUIT COUPLING— conoult 10LEncTHE @)
NOTES
() wmingm UNDER UNDER
CONDUT  PAVEMENT  SIDEWALK
DEPTH: 300 240

(2) AL PVC CONDUIT SHALL BE SCHEDULE 80.

6 I ~TOP ASPHALT LIFT
EXISTING FABRIC=== S ™ exisTiNG ASPHALT
REPLACEWENT /./N
FABRIC- T _MAINTAIN EXISTING
PHILLIPS T)&(Z) FABRIC INTEGRITY
"PETROMAT D@
R APPROVED
EQUIVALENT _60-120 PSI CLSM
TCONCRETE
CONDUIT (MIN. 30" BELOW_J/
PAVEMENT SURFACE)
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__METER PEDESTAL DISCONNECT
' SEE NOTE §

[OF

N
=
H

POWER SOURCE—

N T

7
5 o7 »
)

2" CONDUIT WITH LUMINAIRE POWER
CIRCUIT -#8 AWG OR LARGER,~
DEPENDING ON VOLTAGE DROP

NOTES

L

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 SHOURCE.

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 QF 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 INFORMATICH.

2" CONDULT WITH TRAFFIC SIGNAL
PWER CIRCUIT- }6 AWG OR LARGER,
DEPENDING ON VOLTAGE DROP.
PROVIDE: - BLACK (HOT) WIRE
1-WHITE (NEUTRAL) WIRE

_——CONTROLLER CABINET
|—

pooR-!

~~30x48 VAULT

C—SIGNAL POLE

(NO SCALE)

30" NORMAL

NOTES

®
®

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

RESEED OR RESOD SURFAGE AT
DIRECTION OF THE ENGINEER.

CITY OF

CASTLE PINES
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_‘\A _—WO0D UTILITY POLE

__GALVANIZED STEEL
WEATHERHEAD

(@
®

__6'0F WIRE COILED AT
" RISER WEATHERHEAD

_11/2" {MIN.) GRC
CONDUIT RISER

//
N

18' MIN.
CONTROLLER DR SIGNAL_
POLE PULL BOX |
\
\
| .H\Ilﬁ.@
) — =/
-
/‘,,,__,V
| 18" RADIUS
— D
10'%5/8" COPPERWELD, .\\
GROUND ROD _~
!

—18" RADIUS

NOTES

PROVIDE TYPE TH PULL BOX/GROUND ROD AND 2" PVC CONDUIT
ONLY IF D EXCEEDS 10

PROVIDE 2 GRC CONDUIT WITHOUT PULL BOX/GROUND ROD IF D
1S LESS THAN 10

MINIMUM CONDULT DEPTHS:
UNDER GROUND
AND PAVEMENT

® ® 6 06

CONTRACTOR SHALL BE RESPONSIBLE FOR OBTAINING A PERMIT
AND SCHEDULING ELECTRICAL INSPECTION FROM THE CITY OF
CASTLE PINES BUILDING DEPARTMENT.

T —NON-WOOD 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

POLE HANDHOLE— \

CONTROLLER OR

L/
[
~18" RADIUS

/—o.xU\m: COPPERWELD

GROUND ROD

‘18" RADIUS

SIGNAL POLE PULL BOX

UTILITY POLE—"|

TRAFFIC SIGNAL POLE—-.

‘lh i

\_6'0F WIRE COILED
AT SERVICE POINT

CITY OF

CASTLE PINES

OVERHEAD POWER
SCHEMATIC-SIGNALS / GROUND

TRENCHING
CITY OF CASTLE PINES STANDARD SIGNAL DETAILS

Issued:

Revised:
Standard Drawing No.
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FOQTINGING NOTES
(D) ANCHOR BOLTS (FURNISHED WITH POLE PER
MANUFACTURER'S TENPLATE.

@ 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 (N ADJACENT PULL BDX AND BONDED TQ POLE
WITH UNDERGROUND STRAPPING.

(4) HANDHOLE SHALL BE PROVIDED.

4" MIN. NON-SHRINKABLE
~GROUNT OVER ROUGH

____ FOUNDATION

UNDERGROUND

{ STRAPPING, ATTACH
HEX NUTS— / 10 POLE !

~PULLBOX

2-#4 STIRRUPS AT i3 T
6"k ARDUND——
ANCHOR BOLT
q.mu
I HOOPS
18 xBEmu\ Kanes
!
_
Q.T..\x\ ]
Fyd Lagn
#4 VERTICAL EsmL,\ e
CLASS B CONCRETE= TN, ®
-
" 3 —11/2" MIN.
12" MIN. OVERLAP— CLa
IYPICAL POLE FOOTING

(CAST IN PLACE)

_~—GROUNDING ROD

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

U-BOLT CABINET
MOUNT

CAST OR POLISHED ALUMINUM
CABINET WITH BUILT-IN LOCK,
HOUSES FLASHERS, TIME SWITCH,
BATTERY AND SOLAR CHARGER

CONBULET

NOTES

POLE TOP SOLAR MOUNT WITH PANEL

4" NOMINAL SCHEDULE 80 ALUM. POLE
WITH PELCO COLLAR AND BASE (BLACK)

BONDING STRAP IN BACKFILL

O OO

PELCO COLLAR AND BASE {BLACK)

1
1
]
“
1
1
10'x5/8" COPPERWELD |\“
“
i
1
1
1
1

FLASHING BEACONS

ALL FLASHING BEACONS SHALL BE
POLYCARBONATE WITH TUNNEL
VISORS AND YELLOW HOUSINGS.
SOLAR DESIGN VARIES.

_ SOLAR PANEL
" (MIN. 50W)

_~—POLE TOP MOUNT

PELCO RIGID SIDE OF
~POLE MOUNT, YELLOW, SEE

20 /

DETAILL "g"
SCHOOL

SPEED 12 YELLOW LED
LIt —BEACON WITH

ALTERNATING FLASHING

18

GROUND ROD

4 /%mmc LIMIT

MAY VARY

OPPOSITE DIRECTION B" FLASHER

PELCO RIGID SIDE OF
P ~" POLE MOUNT, YELLOW

FRONT
" 8" YELLOW LED BEASON
. / “_WITH SIMULTANEOUS
12 YELLOW ./ FLASHING W/ FRONT SIOE
LED BEACON BEACON

/.m.. DIRT BACKFILL

_.CONCRETE FOUNDATION, SEE
DETAIL AT LEFT

__Fu__ CRUSHED ROCK

/77

7

CITY OF

CASTLE PINES

SCHOOL FLASHING BEACONS -

SIDE OF ROAD
CITY OF CASTLE PINES STANDARD SIGNAL DETAILS

Issued.

Revised.

Standard Drawing No.
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(D) ANCHOR BOLTS (FURNISHED WITH POLE PER
MANUFACTURER'S TEMPLATE,

@ THESE DESIGHN 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 DTHER MATERIAL IS PRESENT,
THE FOUNDATION DESIGN MAY NEED TO BE MODIFIED.

(3 HANDHOLE SHALL BE PROVIOED.

4% MIN, NON-SHRINKABLE
~GROUNT OVER ROUGH
[ FOUNDATION

HEX NUTS—, /

2-§4 STIRRUPS AT | T
BUE AROUND——
ANCHOR BOLT
. 7-§3
18" RADIUS— it
@ g | _
/ [ 3gn
8-#4 VERTICAL BARS .\\
CLASS B CONCRETE—"
. i — 11/2" MIN,
12" MIN. QVERLAP CLEARANCE
TYPICAL POLE FOOTING

{CAST IN PLACE)

BEACDN SIDE VIEW

PELCO RIGID SIDE OF
POLE MOUNT, YELLOW

TUNNEL VISOR

FLASHER SHALL BE HOUSED
WITHIN BEACON HEAD

SOLAR PANEL
/N 504)

12" YELLOW LED BEACON
-WITH BLACK HOUSING
(12" RED LED FOR STOP
SIGN INSTALLATION)

4" D. GALVANIZED STELL ———= | &MIN,
POST (WGT.:10.8 LB/F1€)

A
6" DIRT BACKFILL

3" CRUSHED ROCK

CONCRETE FQUNDATION, SEE
OETAIL AT LEFT

2'x10'BARS ON ARTERIALS AT
TRAFFIC SIGNALS, ALL OTHERS 10
BE I'x10' BARS CENTERED:

~ON LANE OR CHANNEUIZING LINES
=~BETWEEN LANE UNES
~DN FLOW UNE 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.

(SEE CHAPTER 9 OF THE CASTLE PINES ROADWAY
AND CONSTRUCTION STANDARDS
FOR COMPLETE SIGNING AND STRIPING STANDARDS)

NOTES
POLE TOP SOLAR MOUNT WITH PANEL

4" NOMINAL SCHEDULE 80 ALUM.POLE WITH PELCO
COLLAR AND BASE (BLACK)

@ ©0

PELCO COLLAR AND BASE (BLACK) OR BREAKAWAY SLIP
BASE PER PLAN.

W 7z

L

&

irector

Di
DATE

CITYOF

CASTLE PINES

WARNING / REGULATORY
FLASHING BEACON
TYPICAL CROSSWALK MARKING
CITY OF CASTLE PINES STANDARD SIGNAL DETAILS

S1.17

Issued:
Standard Drawing No.

Revised:




PER ENGINEER (T
DIRECTION
(©) PHOTOELECTRIC CELL
@ _ L ™
L
) 1" DRIP
TLLUMINATED——— SIGN FACE s
1" UNLESS
OTHERWISE
APPROVED
SIGNAL MAST ARM \.
ILLUMINATED STREET NAME SIGN
RETROREFLECTIVE SR STREET NAME SIGN
1" UNLESS
OTHERWISE
APPROVED
SIGNAL MAST %z.\\
O
STANDARD STREET NAME SIGN

NOTES

FOR ILLUMINATED STREET MAME SIGN SPECIFICATIONS, SEE CHAPTER 9
OF THE CASTLE PINES ROADWAY DESIGN AND CONSTRUCTION STANDARDS.

2.

FOR STANDARD STREET NAME SIGN SPECIFICATIONS, SEE CHAPTER ¢ OF
THE CASTLE PINES ROADWAY DESIGN AND CONSTRUCTION STANDARDS.

SIDE VIEW

9/16" DIA HOLE
Q. 4)

—J" STANDARD PIPE

_|_~._ go

M Bramblewood or B

il

¥ ~Vorigs ——

\

| FOR NORTH/SOUTH OR EAST/WEST

\_STREET INCLUDE LETTER DESIGNATION
(8" LETTER) BETWEEN LOGD AND
STREET NAME

ES

/‘HE

Nimmo,

Director o{é

DATE

4/ 22

L4

CITY OF

CASTLE PINES

STREET NAME SIGNS

CITY OF CASTLE PINES STANDARD SIGNAL DETAILS

Issued: __6/152022

Revised:

Slandard Drawing No.

S1.18




SAMPLE
LEGEND

NOTES

SIGN MAY BE SINGLE-SIOED OR DQOUBLE
SIDED PER ENGINEER'S DIRECTION.

SIGN COLOR, LEGEND AND SIZE
PER ENGINEER'S DIRECTION.

VARIES

b=——VAR[ES—

IYPICAL SIGN LAYOQUT

SUN HOOD—-.

SIGN FACE—.

II_ 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 TQ PREVENT WATER ENTRANCE.
SCREENED WEEP HOLES SHALL BE PROVIDED ON HOUSING
BOTTOM FOR DRAINAGE.

BLANKOUT REGULATGRY/WARNING SIGNS SHALL BE MOUNTED
WITH ASTROTYPE MOUNTING BRACKETS. SEE "SIGNAL HEADS
AND MOUNTING GEMERAL WIRING NOTES" SHEET FOR
FURTHER DETAIL.

BLANKOUT SIGN SHALL BE WIRED AS SPECIFIED IN THE
PLANS.

-

=LIGHT SOURCE

NOTES

LIGHT SOURCE SHALL BE LIGHT-EMITTING DIDDE (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
[SOLATE LED FAILURES OR A PARTICULAR LED ALLOWING REMAINING LED'S TO
OPERATE NORMALLY,

HOUSING COLOR PER DIRECTION OF THE ENGINEER.

Az

w
[£3]
Z
[
(=9
.

Q
)
17
e
Q
a
=

=
g |E
@ |2
o |a
£ |2

T

5% |z

3% |2

= |2

NY%

3k |2

BTW

=
Ro
[

(&3

2
£

8 »

€ ¥|E
3 =2
2 &3




0 20 40

Scale: 1"=20

SIGNAL PHASING
B IS MAIN PHASE
IF MAIN PHASE IS NORTHBOUND

§ 15/8 LEFT TURN
R 2 N/B THROUGH
R 3 W/B LEFT TURN
& 4 E/B THROUGH
R 5 N/B LEFT TURN
R 6 S5/B THROUGH
& 7 E/B LEFT TURN
§ 8 W/B THROUGH

IF MAIN PHASE IS EASTBOUND

& 1W/B LEFT TURN
2 £/B THROUGH
3 N/B LEFT TURN
4 S/8 THROUGH
5 E/B LEFT TURN
8 W/B THROUGH
7 /8 LEFT TURN
8 N/B THROUGH

-y g gy

PHASING LAYOUT

A\

77 43 MINOR STREET

i

MAJOR STREET

NOTES

ALL VEHICLE SIGNAL HEADS SHALL BE POLYCARBONATE
WITH 12" SECTIONS AND TUNNEL VISORS.

ALL VEHICLE AND PEDESTRIAN SIGNAL HEADS SHALL BE
BLACK IN COLOR.

BACKPLATES WHERE INDICATED SHALL BE LOUVERED
TYPE, WITH 2" DIAMOND GRADE FLUORESCENT YELLOW
RETROREFLECTIVE TAPE BORDER.
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SIGNAL HEADS

CONDUCTOR COLOR | CONDUCTOR #
|MAIN STREFT
L GREEN 4
JRANGE 2
HED :
i BLOE
I STHREE HLACK
[MAIN STREET FL YELLOW 3 ORANGE,/CREEN
d REET L1 i RED/GREEN
WAIN STREET WALK CREEN/WHITE 14
MAIN STREET DON'T_WALK RED/WHITE 13
| SIDE_STREET GREEN BALL CREENELACK ]
SIGE STREET YELLOW BALL ORANGE 7BLACK 10
SIPE STREET RED BALL RED/BLACK 8
SIDE_STREET LT GREEN ARROW BLUE/RED_ 9
SIOE STRRET LT YELLOW ARROW _ ORANGE/REQ
SilE HE FLAGHING ALACKSRED il
SIOE STREET LY RED ARROW BiD [2) 4
SIDE STAEET WALK BLUE/WHITE 15
[SIDE STAEET OON'T WAK BLACK/WHITE 12
'RIGAT TORN
RIGHT TURN OL GREEN ARROW BLUL/BLACK 1L
RIGHT TURN OL YELLOW BALL | HLACK 3] 22
WEE TORN —:
AG-RETURN WHITE
AC-RETURN WHITE (i} 1
| SPARE
SPARE WHITE/BLACK 7
SFARE WHITE/RED 17
[SEAHE GREEN (2} 35

LEFT TURN

PED INDICATION
PED PUSH BUTTON
RIGHT TURN
SPARE
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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 D)

PULL BOX (TYPE D

PULL BOX (TYPE I1I)

PULL BOX (SPEGIAL)

30x48 VAULT

LOOP DETECTOR (6'x40"

LOOP DETECTOR (6'%30")

LOGP DETECTOR (6'x6")

CAMERA DETECTION

RADAR DETECTION

MICRD 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

CITY OF

CASTLE PINES
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