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DOUGLAS
LOURIY Douglas County Roadway Design and Technical Criteria Manual
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CUL-DE-SAC & URBAN LOCAL TYPE I SP.1

URBAN LOCAL TYPE II SP.2

ENTRY STREET, SCHOOL ACCESS STREET & COMMERCIAL AND INDUSTRIAL SP.3

ENTRY STREET WITH MEDIAN SP.3a
URBAN COLLECTOR SP.4
MINOR ARTERIAL SP.5
MAJOR ARTERIAL - 4 LANE SP.6
MAJOR ARTERIAL - 6 LANE SP.7
RURAL LOCAL ROAD TYPE I (GRAVEL SHOULDERS) SP.8
Revised 9/2015-Gravel shoulder 10% grade

RURAL LOCAL ROAD TYPE II (MOUNTABLE CURB & GUTTER) SP.9
RURAL LOCAL ROAD TYPE 111 SP.10
Revised 9/2015-Gravel shoulder 10% grade

RURAL LOCAL ROAD TYPE IV SP.11
RURAL COLLECTOR (NO PRIVATE DRIVE ACCESS) SP.12
Revised 9/2019-Paved shoulder 4%, gravel shoulder 10% grade

RURAL ARTERIAL -2 LANE (NO PRIVATE DRIVE ACCESS) SP.13
Revised 9/2019-Paved shoulder 4%, gravel shoulder 10% grade

RURAL ARTERIAL - 4 LANE (NO PRIVATE DRIVE ACCESS) SP.14
Revised 9/2019-Paved shoulder 4%, gravel shoulder 10% grade

35-ACRE PRIVATE RURAL ROAD SP.15
ROADWAY NOTES SP.16
CURB & GUTTERS AND SIDEWALKS SP.17
Revised 6/2021

CURB RAMP & DETECTABLE WARNING AREA NOTES SP.18a

Revised 6/2021

CURB RAMP WITH PANEL DETECTABLE WARNING AREA INSTALLATION SP.18b
Revised 9/2017-Updated Detectable Warning Panel criteria
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CURB RAMP WITH PAVER DETECTABLE WARNING AREA SP.18c, SP.18d

INSTALLATION
Revised 6/2021-Updated Detectable Warning Paver criteria

DIAGONAL CURB RAMP FOR CURB RETURN RADIUS OF 20’ TO 30’
Revised 6/2021-Updated curb ramp criteria

PERPENDICULAR CURB RAMP FOR CURB RETURN RADIUS OF 35° TO 50°
Revised 12/2024-Updated curb ramp criteria

MID-BLOCK CURB RAMP
Revised 6/2021-Updated curb ramp criteria

CROSSPAN
Revised 9/2017-Updated joint criteria

CURB OPENING
Revised 9/2017-Added sidewalk behind sloped driveway

TRENCH DRAIN
Revised 6/2021 — Revised filter material

TRENCH DRAIN WITH TRAFFIC SIGNAL CONDUIT
Revised 6/2021 — Revised filter material

TRAFFIC SIGNAL CONDUIT
Revised 6/2021

TRENCH DRAIN INLET WITH SIDEWALK
Added 6/2021

TRENCH DRAIN CLEANOUT
Revised 6/2021

TRENCH DRAIN 90° CORNER
Revised 9/2017-Clarified pipe material required

BACK TO BACK TRENCH DRAIN CLEANOUTS
Revised 9/2017-Clarified pipe material required

MEDIAN PLANTER LAYOUT
MEDIAN PLANTER DETAILS

MEDIAN COVER MATERIAL
Revised 6/2021 — Revised median style and material

MEDIAN NOSE DETAIL
Revised 6/2021 — Revised material/jointing pattern

Appendix A
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DOUGLAS
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CONCRETE JOINTS SP.31
Revised 6/2021 — Revised joint sealant material

CONCRETE JOINTS SP.32
TYPICAL CONCRETE JOINT LAYOUT SP.33a, SP.33b, SP.33c, SP.33d
CURB INLET - TYPE R (5°, 10’ OR 15’ IN LENGTH) SP.34a, SP.34b, SP.34c, SP.34d
INLET - TYPE C SP.35a, SP.35b, SP.35¢
INLET - TYPE D SP.36a, SP.36b, SP.36¢
GRATED INLET TYPE 13 SP.37a, SP.37b
COMBINATION INLET TYPE 13/DENVER TYPE 16 — SP.38a, SP.38b

SINGLE NO. 16 OPEN THROAT INLET ADJUSTABLE CURB BOX

COMBINATION INLET TYPE 13/DENVER TYPE 16 — SP.39a, SP.39b
DOUBLE NO. 16 OPEN THROAT INLET ADJUSTABLE CURB BOX

COMBINATION INLET TYPE 13/DENVER TYPE 16 — SP.40a, SP.40b
TRIPLE NO. 16 OPEN THROAT INLET ADJUSTABLE CURB BOX

COMBINATION INLET TYPE 13/DENVER TYPE 16 — SP.41a, SP.41b
SINGLE, DOUBLE & TRIPLE NO. 16 INLET VALLEY

COMBINATION INLET TYPE 13/DENVER TYPE 16 — SP.42a, SP.42b
NO. 16 INLET GRATE & FRAME AND ADJUSTABLE CURB BOX

MANHOLES SP.43a, SP.43b, SP.43c, SP.43d, SP.43¢, SP.43f
TYPE “P” MANHOLE SP.44a, SP.44b, SP.44c, SP.44d
MANHOLE AND INLET STEPS SP.45
PIPE INSTALLATION IN TRENCH SP.46a, SP.46b
Revised 6/2021 — Revised backfill type

PIPE INSTALLATION IN TRENCH FOR STREET CUT SP.47a, SP.47b
Revised 6/2021 — Revised to remove T-Patch requirement

ROADSIDE DITCH SECTION SP .48
URBAN ROADSIDE SWALE SP.49
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HEADWALLS FOR PIPE CULVERTS SP.50a, SP.50b
WINGWALLS SP.51a, SP.51b, SP.51c¢
CONCRETE OR METAL END SECTIONS SP.52a, SP.52b, SP.52¢, SP.52d, SP.52¢
Revised 9/2017-Clarified toe wall thickness

RESIDENTIAL SIDEWALK CURB CHASE SP.53a, SP.53b
RANGE BOX SP.54
MAILBOX SUPPORT SP.55a, SP.55b
EMERGENCY OVERFLOW CHANNEL (IN DRAINAGE TRACT) SP.56
MANHOLE RING AND COVER ADJUSTMENT SP.57
CURB TRANSITION TO DITCH SP.58
CURB CUT SP.59
PIPE CONNECTION DETAIL SP.60a, SP.60b
TRENCH DRAIN CONNECTION TO INLET OR MANHOLE SP.61
ASPHALT STREET CUT/PATCHING SP.62

Revised 6/2021 — Revised for removal of T-cut

TEMPORARY STEEL PLATE SP. 63
Revised 6/2021
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THE FOLLOWING NOTES ARE APPLICABLE TO ALL ROADWAY SECTIONS IDENTIFIED ON THE
PREVIOUS PAGES (LOCALS, COLLECTORS, ARTERIALS AND RURAL ROADWAYS), UNLESS
MODIFICATIONS ARE APPROVED IN WRITING BY THE DIRECTOR OF PUBLIC WORKS.
NOTES:

1. GUTTERS SHALL BE AT LEAST 6" THICK.

2. ALL CURBS SHALL USE THE CATCH SECTION UNLESS OTHERWISE NOTED.

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

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

IF ANY SECTION OF A DETACHED SIDEWALK IS TO BE PLACED OUTSIDE OF THE ROAD
RIGHT-OF—WAY, THEN A SIDEWALK EASEMENT SHALL BE REQUIRED TO MAINTAIN PUBLIC
USE.

TOTAL PAVEMENT THICKNESS TO BE DETERMINED BY PAVEMENT DESIGN PROCEDURES IN
CHAPTER 5.

PLACEMENT, MOISTURE AND DENSITY CONTROL FOR SUBGRADE, SUBBASE, AND SURFACING
MATERIALS SHALL BE IN CONFORMANCE WITH THE REQUIREMENTS OF CHAPTER 8.

8. GUTTER THICKNESS SHALL BE INCREASED TO MATCH CONCRETE PAVEMENT THICKNESS.

APPROVED BY DOUGLAS COUNTY

ROADWAY NOTES Issued:____05/2013
W Herman _
Revised: 10/2021

JANET HERMAN, P.E.

DIRECTOR OF PUBLIC WORKS ENGINEERING @@ DOUGLAS COUNTY Drawing No.

COLORADO

pate _10/1/2021 SP.16
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5' SIDEWALK (MINIMUM) IF USED FOR

1.5% SLOPE TOWARDS CURB PEDESTRIAN/ BICYCLE
—— T - 7. .- | COMBINED SIDEWALK,
cLo o e oo T | WIDTH SHALL BE 10

fa g

STANDARD ATTACHED OR DETACHED SIDEWALK

2-5 65"~
COMBINATION CURB, GUTTER & SIDEWALK

2'-10"
—‘ 4% -
195" ——
270"

o6" [ | .

4

R=1%" to 2"

VERTICAL CURB & GUTTER HIGH SPEED MOUNTABLE CURB & GUTTER
(DESIGN SPEED OF 45 M.P.H. OR HIGHER)

2'-11"

gl

IR IR T
URBAN LOCAL MOUNTABLE CURB & GUTTER RURAL LOCAL MOUNTABLE CURB & GUTTER
i ¥

% — 1% —]

12 127
R= - R-1 :

A [ / . .',2. ¥ ;/ff 15

L B P e ®6" | . 4 e,

MEDIAN CURB & GUTTER (CATCH) MEDIAN CURB & GUTTER (SPILL)

NOTES:

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

2. SEE DRAWING NUMBER SP.23a and SP.23b FOR TRENCH DRAIN.

3. SEE DRAWING NUMBER SP.31 AND SP.32 FOR CONCRETE JOINTS.

®  GUTTER THICKNESS SHALL BE INCREASED TO MATCH CONCRETE PAVEMENT THICKNESS

APPROVED BY DOUGLAS COUNTY CURB & GUTTERS AND

| d: 05/2013
Janet Horman SIDEWALKS e A2
JANET HERMAN, P.E. Revised: 10/2021
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CURB RAMP GENERAL NOTES:

1. IN. ACCORDANCE WITH CRS43—2—107VSEP. 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
LIMTED TO STREET CROSSINGS AT INTERSECTIONS AND AT DESIGNATED MID—BLOCK LOCATIONS.

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

ALL WORK SHALL BE DONE IN ACCORDANCE WITH THE STANDARD SPECIFICATIONS OF DOUGLAS COUNTY.

SIDEWALKS SHALL BE RAMPED WHERE A DRIVEWAY IS EXTENDED ACROSS THE WALK.

DETAILS SHOWN IN THE PLAN SHALL APPLY TO ALL CONSTRUCTION OR RECONSTRUCTION OF STREETS, 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 7.5%.
MAINTAIN BACK OF WALK ELEVATION AT 1.5% SLOPE FROM TOP OF CURB.
. CONCRETE FOR SIDEWALK RAMPS SHALL BE CLASS "D”.
. A J" EXPANSION JOINT SHALL BE REQUIRED WHERE THE CONCRETE RAMP JOINS ANY RIGID PAVEMENT OR STRUCTURE.

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

DETECTABLE WARNING AREA

ISOMETRIC VIEW

DETECTABLE WARNING AREA NOTES

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

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

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

DETECTABLE WARNING SHALL BE ON CDOT'S APPROVED MATERIALS LIST. A SAMPLE OF THE DETECTABLE WARNING (TRUNCATED
ggmg%u'{:@n(ﬁlli USED ON THE PROJECT SHALL BE SUBMITTED TO AND ACCEPTED BY THE COUNTY ENGINEER PRIOR TO

ALL DETECTABLE WARNING AREAS SHALL START A MINIMUM OF 6 INCHES AND A MAXIMUM OF 5 FEET FROM THE FLOW LINE OF
THE CURB UNLESS INSTALLED AT CUT-THROUGH REFUGE ISLANDS, IN WHICH CASE THE DWA WILL START AT THE EDGE OF THE
[Asll?_éRlDONL¢LL DETECTABLE WARNING AREAS SHALL BE 24 INCHES IN LENGTH AND COVER THE COMPLETE WIDTH OF THE RAMP

ggﬁgq_%ﬁcqugl\ll_lm TRUNCATED DOME PANELS ARE ONLY ALLOWED ON PRE—EXISTING CURB RAMPS AND ARE NOT ALLOWED IN NEW

APPROVED BY DOUGLAS COUNTY CURB RAMP & DETECTABLE

Janct Fewman WARNING AREA NOTES Issued:__00/2013
Revised:____05/2021

DIRECTOR OF PUBLIC WORKS ENGINEERING @@ DOUGLAS COUNTY Drawing No.

COLORADO

pATE 06/18/2021 SP.18a

JANET HERMAN, P.E.




Panel Installation Notes:
1.

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

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

PRODUCT NAME MANUFACTURER PRODUCER SUPPLIER CODE

CAST—DWD Pioneer Detectable, LLC GEN130004

Cast—In—Place Tactile ADA Solutions, Inc. GEN100123

DURALAST EJ USA, Inc. GEN130020

Detectable Warning Paving Slab StoneBilt Concepts GEN100341

TekWay Dome—Tiles StrongGo LLC GEN100343

TufTile' Cast Iron Tile/Radius—Wedge (CIP) TufTile, Inc. GEN150088

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.

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

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

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

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

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

PROVIDE 1" DEEP TOOL JOINTS AT CORNERS OF DETECTABLE WARNING AREA, AND TOOL AROUND PANELS WITH J4" RADIUS EDGER.

. WHEN CUT PANELS ARE REQUIRED, CUT SECTIONS SHALL NOT SIGNIFICANTLY IMPACT OVERALL TRUNCATED DOMES PATTERN AND

CUT DOMES SHALL BE BEVELED AT A 45-DEGREE ANGLE TO CREATE A SMOOTH TRANSITION.

. ANY PANELS THAT ARE DAMAGED DURING TRANSPORT OR INSTALLATION WILL BE REJECTED AND SHALL NOT BE INSTALLED.
. CLEAN OUT )" JOINT(S) BETWEEN PANELS AND SEAL WITH EPOXY.
. SETTING TRUNCATED DOME PANELS IN SAND BEDDING OR OTHER NON—CEMENTITIOUS BEDDING MATERIALS SHALL NOT BE ALLOWED.

RAMP WIDTH

RAMP WING RAMP WING
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©e 60060060606 606
©e60 06006060606 606
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INSTALL PANELS ALONG CHORD AND
PERPENDICULAR TO RAMP SIDES.

FLOWLINE

CURB RAMP WITH PANEL DETECTABLE
WARNING AREA INSTALLATION Issued:__05/2013

Revised:_ 09/2017

N _
g@ DOUGLAS CO[C.LIL\(I)’RI;X) Drawug;PNo‘.' 8h




Paver Installation Notes:

1. DETECTABLE WARNING PAVERS SHALL BE PREFABRICATED REDDISH INTEGRALLY COLORED TRUNCATED DOMES SURFACED
VCV(lgl_l;l_lCRAEI;\E ROE%UMIIQL\EISI)EI\TTYS PAVERS. PAVERS SHALL MEET THE REQUIREMENTS OF ASTM C 902 OR ASTM C 936 AND COMPLY

PRIOR TO START OF WORK, CONTRACTOR SHALL SUBMIT, TO DOUGLAS COUNTY FOR APPROVAL, A SAMPLE PAVER AND
DOCUMENTATION 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 PROPER DEPTH, ALIGNMENT, AND UNIFORM GRADE.
ONLY FULL WIDTH PAVERS SHALL BE USED TO OBTAIN SPECIFIED RAMP THROAT WIDTH.

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

Eé_ll\_lh[} (F:OI1?4EEDDING MATERIAL SHALL CONFORM TO ASTM C 33. SAND TO BE PLACED BETWEEN JOINTS SHALL CONFORM TO

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

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

JOINT SPACING SHALL BE IN ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATIONS, BUT SHALL NOT BE MORE THAN
%". 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 COUNTY.

RAMP WIDTH

RAMP WING RAMP WING

® e 6 6
® 6 6 6
@ e
@ @

® e 6 6

® 6 6 6
@ @ 0 0|6 @ @ @
@ ©® 0 0|6 @ ® @

® e 6 6
® 6 6 6
@ e
@ @

\

CUT PAVERS TO MATCH
CURB RADIUS

FLOWLINE

APPROVED BY DOUGLAS COUNTY CURB RAMP WITH PAVER DETECTABLE
W Horman WARNING AREA INSTALLATION lssued:___05/2013

JANET HERMAN, P.E. Revised: 05/2021
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GENERAL NOTES

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

5" MIN.
DETACHED
SIDEWALK

v RIGHT-OF—WAY
v v wlINE . RAMP SLOPES SHALL NOT BE STEEPER THAN
7.5%.

N

REQUIRED SPOT ELEVATION

45" EXPANSION
v JOINT, B

N

DETECTABLE WARNING AREA

VIR ‘ N MAXIMUM 2% FLOWLINE

5 MIN. ‘o : GRADE ALONG BOTTOM OF
ATTACHED RAMP.

SIDEWALK

5" TRANSITION CURB
& GUTTER AT PCR
I NECESSARY

BUFFER STRIP
(0" MIN. FOR ATTACHED WALK)
(5" MIN. FOR DETACHED WALK)

SIDEWALK WIDTH CONCRETE CURB
(SHOWN ON & GUTTER

TOP OF
PAVEMENT

SECTION B-B

MATCH SIDEWALK
WIDTH, 4" MIN. 8" MIN.
TURNING SPACE

SIDEWALK WING 6" WING
TRANSITION

TOP OF RAMP 0P OF
PAVEMENT

KRR R
SO NS Ng

\ NG
CONCRETE DETECTABLE

SIDEWALK WARNING AREA DETECTABLE WARNING AREA
GUTTER SLOPE )" EXPANSION

MODIFIED TO 5% MAX Jont  SECTION C-C
SECTION A-A

APPROVED BY DOUGLAS COUNTY CURB RAMP FOR CURB RETURN 05/2013

W Hornan RADIUS OF 20" TO 30' lssued:___U2/2019
JANET HERMAN, P.E. Revised;M

DIRECTOR OF PUBLIC WORKS ENGINEERING g@ DOUGLAS COUNTY Drawing No.

COLORADO

pate 07/2021 SP.19a




GENERAL NOTES

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

RAMP SLOPES SHALL NOT BE STEEPER THAN
7.5%.

A MINIMUM FO 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.

5 MIN
ATTACHED
SIDEWALK

SEE MEDIAN COVER MATERIAL DETAIL FOR
PATTERNED CONCRETE SPECIFICATIONS.

ooy . *F THE MAIN STREET IS UNCONTROLLED THE
" 4’X4” TURNING SPACE . BOTTOM OF THE MAIN STREET RAMP CAN MATCH

AREA REQUIRED « . STREET GRADE.
(® REQUIRED SPOT ELEVATION

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

) A
MAXIMUM 2% FLOWLINE GRADE
ALONG BOTTOM OF RAMP.*

DETACHED L\ . q DETECTABLE WARNING AREA
SIDEWALK

CURB

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

e
o
=
1

DETECTABLE WARNING AREA

CLEAR AREA RUNNING SLOPE
2% 10 5%, 2% PREFERRED

PLAN

4 MIN.
~—TURNING
SPACE

TOP OF
PAVEMENT

CONCRETE SIDEWALK
DETECTABLE

WARNING AREA

GUTTER SLOPE DETECTABLE WARNING AREA
MODIFIED TO 5% MAX

SECTION A-A SECTION B-B

APPROVED BY DOUGLAS COUNTY CURB RAMP FOR CURB RETURN
W Ferunan RADIUS OF 35' TO 50° lssued:___05/2013
JANET HERMAN, P.E. Revised:M

DIRECTOR OF PUBLIC WORKS ENGINEERING @@ DOUGLAS COUNTY Drawing No.
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GENERAL NOTES

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

RAMP SLOPES SHALL NOT BE STEEPER THAN
7.5%.
J47 EXPANSION
JOINT : . *-=THE BOTTOM OF RAMP CAN MATCH STREET
GRADE.

/FLOW“NE %" EXPANSION [~ REQUIRED SPOT ELEVATION
JOINT

6"x12" CONCRETE
PEDESTRIAN CURB

%7 EXPANSION JOINT
IF PEDESTRIAN CURB
AND RAMP ARE

POURED SEPARATELY.

7.5% MAX.,
NOT TO EXCEED 15
7.5% MAX.,

NOT 10 EXCEED 19

2-0" —‘

R
0600000000 DETECTABLE
o 00000000 WARNING
bocc0o0000q

boco000000 AREA
cocoossoos

bocc000000
boc0000000
cocooscoos
boccooocooa
G 6co0000000
cocooscoos
bocc0o0o000q

DOME |
(TYpP.) |
ccccccccod DETECTABLE
WARNING

S AREA

coooo0c000

4’—0" LANDING

SECTION B-B

T00g0000000[0000006000C0
0ooodoocooocoloccoooealeoaod

CONCRETE
" PEDESTRIAN
CURB

D 15

2

SECTION A-A

7.5% MAX
NOT TO EXCEE

7.5% MAX.,
NOT TO EXCEED 15

)" EXPANSION

JOINT
%" EXPANSION
JOINT

APPROVED BY DOUGLAS COUNTY

WW@‘M&M MID-BLOCK CURB RAMP Issued:___05/2013
Revised:__07/2020

JANET HERMAN, P.E.

DIRECTOR OF PUBLIC WORKS ENGINEERING @@ DOUGLAS COUNTY Drawing No.

COLORADO

DATE  06/18/2021 SP.20




VARIES

5" EXPANSION JOINT

L FOR FLOW ACROSS PAN CONTRACTION JOINT
FOR CROSSPANS
LONGER THAN 18’

SHALL BE EVENLY
CONTRACTION JOINT SPACED @ 10'-12".

3 EA. %'x4' PINS

M -
'_| B L }
HH HH

12’ "PAN LENGTH”

4
__I_|_
HA

)" EXPANSION JOINT

GUTTER APRON SHALL BE 10"
THICK AND HAVE SAME

FLOW LINE ON UNIFORM GRADE REINFORCEMENT AS CROSSPAN
BETWEEN RADIAL POINTS

CROWN SHALL BE TRANSITIONED OUT OF THE
STREET. SEE SECTION 4.3 OF THESE
SPECIFICATIONS. NO CROWN EXISTS AT THE e — 1 I
CROSSPAN P R | . IR I BTV

0
]

3" CLR.
2" MIN. CLASS 6 ROADBASE (I
REQUIRED FOR SOIL CONDITION)

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

WIDTH (W) THICKNESS (T)
| 8 2 10"
3 | I 10’ W 10"

NOTE: LOCAL STREET INTERSECTIONS
REQUIRE AN 8 CROSSPAN. COLLECTOR
STREET INTERSECTIONS REQUIRE AN 10’
CROSSPAN. CROSSPANS ARE NOT ALLOWED
EXPANSION  JOINT AT ANY ARTERIAL STREET INTERSECTIONS.
SECT. B-B

CROSSPAN Issued: 05/2013

Revised:_ 09/2017

©9Q DOUGLAS COUNTY [T e
SP.21




4

g LCROSS—SIECTION A-A THROUGH CURB CUT
FIBERMESH MIXED AT 1% LBS. / C.Y. CONCRETE.

WIDTH OF CURB CUT
5' WIDTH OF CURB OPENING

A~y

%" EXPANSION
JOINT (TYP.)

/

1 |
EXPANSION JOINT MATERIAL —A e

REQUIRED IF CONCRETE % Jéﬁﬁ’“(ﬁg”)' \— VERTICAL CURB & GUTTER
DRIVE IS USED BEHIND -

CURB CUT CURB OPENING WITH TAPERS

SEE CROSSPAN DETAIL FOR WIDTH AND REINFORCING CRITERIA.

. \ PROPOSED GRADE

crossPaN — CROSS—SECTION A-A THROUGH CURB CUT

WIDTH OF CURB OPENING |

A EXPANSION JOINT MATERIAL
REQUIRED IF CONCRETE
DRIVE IS USED BEHIND
CURB CUT

%" EXPANSION JOINT (TYP.)

| \
CONTRACTION C'Ig‘OSSPAN TYPE 1 |\‘ J%" EXPANSION JOINT (TYP.) VERTICAL CURB &
1

GUTTER
JOINT (TYP.)

CURB OPENING WITH CROSSPAN

NOTES:

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

COUNTY SHALL APPROVE LOCATION OF CURB CUT BEFORE CONSTRUCTION.
CURB OPENINGS OF 30" OR MORE MUST BE CONSTRUCTED WITH A MINIMUM 20’ RADIUS CURB RETURN.
DESIGN ENGINEER MUST DEMONSTRATE THAT STREET DRAINGE STAYS WITHIN THE STREET RIGHT—OF—WAY.

CURB OPENING Issued: 05/2013

Revised:_ 09/2017

50 _
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6"x12" SDR 35 PVC SOLID WALL PIPE

6"x12" SDR 35 PVC SOLID WALL PIPE

6”"x4" PVC REDUCER
/ FLOW
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\— 4" SDR 35 PVC PERFORATED TRENCH DRAIN
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MEDIAN PLANTER LAYOUT
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T~ VEDIAN COVER
MATERIAL

| .

| .

| .

| .

| o CONTRACTION
| - JOINT
| I

| .

| .

| .

| .

EXPOSED
AGGREGATE

\ PLANTED AREA
\ FILL W/ 1'=0" MIN. TOPSOIL

EXISTING CURB

& GUTTER ~_
| TRENCH DRAIN

A

CENTER OF MEDIAN
LINE OF SYMMETRY

21_0" 11_9"_»

-~ 3 9"

EXPOSED AGGREGATE
EXPANSION JOINT

- TRENCH DRAIN

MEDIAN CURB—J/ =—1'-9" \\—-2 — NO. 4 REBAR CONTINUOUS
3” CLEARANCE
SECTION A—A

MEDIAN PLANTER DETAILS | (ssued:_ 05/2013

Revised:
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TRANSVERSE J4” EXPANSION JOINT
EVERY 200 FT. ALONG MEDIAN
EXPANSION JOINT MATERIAL
AND SEALANT (TYP.)

MEDIAN CURB
AND GUTTER

MEDIAN
COVER
MATERIAL

RECOMPACT SUITABLE ON-SITE
OR IMPORTED FILL PER TABLE 8.1.

EMBANKMENT
MATERIAL

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

INSTALL 3"x6” EXPANSION MATERIAL AT MEDIAN NOSES, FIXED OBJECTS, AND AT TRANSVERSE JOINTS AT 200
FT. INTERVALS (MAXIMUM) ALONG THE MEDIAN.

CONCRETE IS TO BE COLORED SUNSET ROSE #160 OR APPROVED EQUAL WHEN MEDIAN IS IN A CONCRETE
ROADWAY.

FOR WEED CONTROL PRIOR TO MEDIAN PAVING, APPLY A PRE-EMERGENT HERBICIDE TO MEDIAN SUBGRADE
AREA PER MANUFACTURER'S SPECIFICATIONS FOR PAVING UNDER THE BARRIER 50 LABEL (PBI GORDAN).
TRIFLURALIN IS LABELED FOR USE UNDER ASPHALT UNDER THE TREFLAN 4EC LABEL (EIANCO).

APPROVED BY DOUGLAS COUNTY

Wﬁw MEDIAN COVER MATERIAL | issued:_ 05/2013
JANET HERMAN, P.E. Revised: 05/2021
DIRECTOR OF PUBLIC WORKS ENGINEERING @ @ DOUGL AS COUNTY Drawing No

paTE 06/18/2021 COLORADO SP.29




SEE SS-7 FOR MEDIAN NOSE

SIGN AND DELINEATION

1.

WITH 1/2" EXPANSION MATERIAL

%" EXPANSION JOINT

\ MEDIAN CURB & GUTTER
/ MEDIAN CURB & GUTTER
| |

CONCRETE PAVEMENT /

CONCRETE PAVEMENT

APPROVED BY DOUGLAS COUNTY

MEDIAN NOSE DETAIL . 05/2013
Wﬂ (0 153 Issued
Revised: 05/2021

JANET HERMAN, P.E.

DIRECTOR OF PUBLIC WORKS ENGINEERING @@ DOUGL AS COUNTY Drawing No.

COLORADO

pAaTE 06/18/2021 SP.30




CONTRACTION OR WEAKEN PLANE JOINT
N.TS.

o ¥
. b

a4 g

<

JOINT
SEALANT s
¢ MATERIAL , |

2 (SEE NOTE 2) —/
4 “ P

4

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

SAWED JOINT
N.T.S.

EXPANSION JOINT
NOTES: N.T.S.

1. JOINT SEALANT MATERIAL MUST BE ON CDOT APPROVED PRODUCTS LIST.

2. %" DIA. BACKER ROD.

APPROVED BY DOUGLAS COUNTY
CONCRETE JOINTS Issued:__ 05/2013
ﬂmet Henman
Revised: 07/2020

JANET HERMAN, P.E.
DIRECTOR OF PUBLIC WORKS ENGINEERING @@ DOUGLAS COUNTY T

COLORADO
paTE  06/18/2021 SP.31
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BARRIER
CURB FACE

X5 TRANSITION

X WHEN A TYPE R INLET IS
USED WITH MOUNTABLE
CURB AND GUTTER, 5 FT.
TRANSITION SHALL BE
CONSTRUCTED.

MOUNTABLE
CURB FACE

MOUNTABLE CURB
AND GUTTER

TRANSITION CURB

1" LEG

FLUSH WITH
CURB FACE
PE 2-SEC. IIB)

SEE CHANNEL LAYOUT ON SHEET 2.
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A 33" PLATE

%" CRUSHED ROCK ENCASED IN A FILTER FABRIC
MATERIAL. BOTTOM OF ROCK SHALL NOT BE LOWER THAN
HOLE.

LENGTH OF ROCK SHALL MATCH LENGTH OF INLET.

TO BE REMOVED PRIOR TO PORING OF GUTTER SECTION.

¢ PLACE ENTIRE ASSEMBLY BEFORE POURING CONCRETE.

CURB FACE ASSEMBLY

A 278 HOLE FOR v
DRAINAGE SHALL BE
PLACED AT SUBGRADE
ELEVATION OR A MIN.
THREE INCHES BELOW
ROAD BASE.

THERE SHALL BE ONE
HOLE FOR EVERY 5 FT.
OF INLET LENGTH.
THE HOLE SHALL BE
PROTECTED WITH A
GRAVEL ROCK BAG IN
FRONT OF THE INLET.

407 —

9” 0.C.

8" WALL (TYP.)—|

2" ALL

501

FISH LOGO, CENTER
ON INLEI"\
-
AR =
:{

L
a
b —f

AROUND

FISH LOGO, CENTER ON INLE]
I._m- SLOPE 2% TO GUTTER
\ [ 409, 8" 0.C.

/—3" CLR. INLET STEPS
A REQ'D FOR AL
A wye

» 407
8" WING FL. h

101V

401 _11_ 0.C.

11" oc.|

L
L

(DOTTED BARS ARE IN SECTION D-D)

REFERENCE:

CURBINLET -TYPER (5,

10° OR 15' IN LENGTH)

\L406 405
END VIEW

6" 0.C. 6" 0.C.
I5"x 15" KEYWAY TYP.
NOTE: MANHOLE RING & COVER, STATION POINT
AND OUTFLOW PIPE SHALL BE LOCATED

I\ \
SECTION B-B
AT THE SAME END OF THE INLET.
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% FOR LENGTH (L) GREATER THAN 5 FT.
PROVIDE MAINTENANCE ACCESS AT BOTH ENDS.

B ADDITIONAL MANHOLE RING AND COVER
REQUIRED WHEN L=10 FT. OR MORE.
CUT REINFORCEMENT BAR ACCORDINGLY.

© INLET DECK SHALL BE FORMED AND POURED
TO THE WIDTH OF THE PROPOSED SIDEWALK.

16'-4" ——
L=15'-0" —~] 8"

ENDS OF 8 [ BEAM, 3" CLR.

MEET SHAPE OF
* NORMAL BARRIER
CURB AND
FACE OF ONE 1" DIA ROD
CURB ~ IN 5 INLET — GUTTER HERE.
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BARS TO CLEAR MANHOLE.
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ALL INLETS INLETS: H< 5 FT. INLETS: H>5 FT.
MARK sp%:lﬁe L=5FT = 10 FT. = 15 FT. = 10 FT. = 15 FT.
. REQ'D. |LENGTH ||NO. REQ'D. |LENGTH | NO. REQ'D.[LENGTH || NO. REQ'D.|LENGTH || NO. REQ'D. | LENGTH
401 T 15 " 21 26 11 1
402 1 7 x 13 18 7 7
403 9” x 4-0" s . . .

405
406
407
408
409
410
411
412
413

6"
6"
gn»
12
8"
"1

I PN PN FN) Y N N (NG S

501
502
503
504

601 — 8'—10" 8'-10"

m8[8.5 1 — 10'-10" 1 15'=10" 1 1
2 BARS, 1 ROD — |8 BARS, 5 RODS| —— |+ BARS, 3 RODS| —— |8 BARS, 5 RODS

* )\
VARIABLE, REFER TO TABLE TWO. / \/

B INCLUDE #4, 18 IN. BARS (SEE CHANNEL LAYOUT). REGULAR INLETS DROP BOX INLETS

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

LENGTH OE.GELEE},?D‘ Bl}g(-)PR "D, L=5 L=10’ L=15
"
401 | 402 105 | 407 | 403 i NBs. oiVEs | TR | i [ TEE

1’8" 10 7 3.2 5.3 7.4 706
'— 10 7 3.4 5.7 7.9 747
12 9 3.7 6.0 8.4 786
12 9 3.9 6.4 8.8 803
14 11 4.1 6.7 9.3 844
16 13 15 6 4.4 6.0 7.4 850
16 13 16 6 4.6 6.2 7.6 860
18 15 18 8 4.8 6.4 7.8 880
20 17 19 10 5.0 6.6 8.0 897
20 17 20 10 5.3 6.9 8.3 907
22 19 22 12 5.5 7.1 8.5 927
24 21 23 14 5.7 7.3 8.7 944
24 21 24 14 6.0 7.6 9.0 954
26 23 26 16 6.2 7.8 9.2 974
28 25 27 18 6.4 8.0 9.4 992

28 25 28 18 6.7 8.3 9.7 1001
30 27 30 20 6.9 8.5 9.9 1022
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NOTES: FOR L=5 FT., L=10 FT., AND L=15 FT.
REGULAR INLETS: TOTAL QUANTITIES NEEDED ARE OUTSIDE THE HEAVY BLACK LINE.
DROP BOX INLETS: TOTAL QUANTITIES NEEDED ARE INSIDE THE HEAVY BLACK LINE.

STEEL WEIGHTS DO NOT INCLUDE STRUCTURAL STEEL CHANNEL.

TABLE TWO ~ BARS AND QUANTITIES VARIABLE WITH "H”
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CHECKERED GENERAL NOTES

TOP DESIGN
ALL CONCRETE SHALL BE CLASS D. INLET SHALL BE CAST—IN-PLACE.

CONCRETE WALLS SHALL BE FORMED ON BOTH SIDES AND SHALL BE 8" THICK.
INLET STEPS SHALL BE IN CONFORMANCE WITH AASHTO M 199.
CURB FACE ASSEMBLY SHALL BE GALVANIZED AFTER WELDING.
EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED %”. CURB AND GUTTER

CORNERS SHALL BE FINISHED TO MATCH THE EXISTING CURB AND GUTTER BEYOND
THE TRANSITION GUTTER.

REINFORCING BARS SHALL BE DEFORMED AND SHALL HAVE A 2" MINIMUM CLEARANCE.
ALL REINFORCING BARS SHALL BE EPOXY 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
IN ACCORDANCE WITH CDOT STANDARD SPECIFICATIONS, SUBSECTION 712.06.

. SINCE PIPE ENTRIES INTO THE INLET ARE VARIABLE THE DIMENSIONS SHOWN ARE
PLAN VIEW TYPICAL. ACTUAL DIMENSIONS AND QUANTITIES FORCONCRETE AND REINFORCEMENT
EI-FI’AELSL BE AS REQUIRED IN THE WORK. QUANTITIES INCLUDE VOLUMES OCCUPIED BY

1 ]

] |1~

23%° . STRUCTURAL STEEL SHALL BE GALVANIZED AND SHALL BE IN ACCORDANCE WITH CDOT
STANDARD SPECIFICATIONS, SUBSECTION 712.06.

/// //// — //// . THE OUTSIDE WALL OF ANY PIPE THAT ENTERS OR EXITS THE INLET UNDER THE
QLW T

GUTTER SECTION NEEDS TO BE BELOW THE CURB FACE ASSEMBLY.
. IF_ANY REBAR HAS TO BE CUT ON THE JOB SITE, THE EXPOSED BARE STEEL SHALL
ELEVATION VIEW EEUI'%AMEDIATELY COVERED WITH A MANUFACTURE APPROVED EPOXY PAINT PRIOR TO
MANHOLE COVER (TYP) . EXPANSION JOINT MATERIAL NEEDS TO BE PLACED BETWEEN THE OUTSIDE WALL OF
THE INLET AND ANY SIDEWALK TO BE POURED NEXT TO THE
. INLET LID SHALL MATCH ROADWAY SLOPE.

. IF_INLET FLOOR IS NOT SLOPED 1% TO OUTLET, CORRECTIVE MEASURES WILL NEED
TO BE COMPLETED PER INSPECTIONS DIVISION.

. IF_TRENCH DRAIN IS INSTALLED WITH THE ROADWAY/DRAINAGE IMPROVEMENTS, THE
5IE?EIIIA(AIIIIH%II_IIEINDI:§IITAIEL BE CONNECTED PER THE TRENCH DRAIN CONNECTION TO INLET

‘23"“)“‘24"“']‘;23 “‘ WO #4 BARS
PLAN VIEW "

u i | FOR 5' INLET
30" ~—35" 35"—1 ONE 1%" HOLES

“ 2t |
o o o 8"
I‘_ 29 e Bia par i SR "
/////// I ” ‘"" ” 3 %
6 —] ——I |~—6
1 1 ] T

| | FOR 10' INLET 8[8.5

35" THREE 1% HOLES SECTION AT
10 1o HOLE (TYP.

WEIGHTS: COVER = 125 LBS. <22 —=22"==22" —*24 -—<22 —=22"—=22"—
[

—_—

_’I I— 4’ EIGHT #4 BARS
i

] FOR 15 INLET

+ RING = 135 LBS.
TOTAL = 260 LBS.

ELEVATION VIEW - - - .
MANHOLE RING (TYP.) e ,- ,30 0 35—-1 FNE 1" HOLES

15°-10

CHANNEL LAYOUT DETAILS
SEE CURB FACE ASSEMBLY ON SP.34a.

TYPE Il TYPE IV TYPE VI TYPE VII TYPE VIl
|l——44" _—I 12" [=~—

~—41"

—_ 8" .
I_ /EII ) 2-IO_ © VA{ESI”I=I1 0 20"|| 406

502 | [ —]

—| VARES |=—
BAR BENDING DIAGRAMS ~ (Dimensions are OQOut—to—Out of bar
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GENERAL NOTES

. CONCRETE SHALL BE CLASS D. INLET SHALL BE CAST-IN—PLACE.

. REINFORCING BARS SHALL BE EPOXY COATED AND DEFORMED #4, AND SHALL HAVE
A MINIMUM 2 IN. CLEARANCE. CUT OR BEND AROUND PIPES AS REQUIRED.
IF_ANY REBAR HAS TO BE CUT ON THE JOB SITE, THE EXPOSED BARE STEEL SHALL
E(E)UI:?AMEDIATELY COVERED WITH A MANUFACTURE APPROVED EPOXY PAINT PRIOR TO

. CONCRETE SLOPE PAVING SHALL INCLUDE FIBERMESH AT 1% LBS/C.Y. OF CONCRETE.
STRUCTURAL STEEL FOR GRATES AND GRATE INSTALLATION HARDWARE SHALL BE

. GALVANIZED, AND SHALL BE IN ACCORDANCE WITH CDOT STANDARD SPECIFICATIONS,
SUBSECTION 712.06.
THE STANDARD INLET GRATES SHALL BE USED ON ALL TYPE C INLETS UNLESS

. CLOSE MESH GRATES ARE ACCEPTED BY DOUGLAS COUNTY THROUGH WRITTEN
VARIANCE.

STEPS SHALL BE PROVIDED WHEN INLET DIMENSION "H" IS EQUAL TO OR GREATER
. THAN 3 FT.—6 IN., AND SHALL CONFORM TO AASHTO M 199.

SEE STANDARD DETAIL SD—-3, FOR REINFORCEMENT AROUND THE PIPE OPENING.
" CONCRETE SLOPE AND DITCH PAVING WILL BE REQUIRED WHEN SHOWN ON PLANS.

|
44 @ 12"
—CENTER
mircay) |

- et —
//I/ )

f‘;‘;r_

+——— — 7

T;

f— 4ot
40—

of

ELEVATION
CONCRETE INLET

ANTITIES FOR

h 4 4 BAR LIST FOR H=2 FT-6 IN.
CONCRETE | STEEL AND BENDING DIAGRAM
(cu. Yps.) | (LBS.)

0.9 75

1.0 80

1.2 96

1.3 101

1.4 116

1.5 122

1.7 137

1.8 142

1.9 158

2.0 163

2.2 179

2.3 184

2.4 199

2.5 205

2.7 220

3.0 235
11-6" 34 251

VPIPE INSIDE DIAMETER SHALL BE 30 IN. OR
LESS. CONCRETE AND STEEL QUANTITIES ARE
FOR ONE ENTIRE INLET BEFORE DEDUCTION ADI_PI. OII'III(ERBE:SREF&E .FI_?:?H
FOR VOLUME OCCUPIED BY PIPE. WEIGHT OF ABOVE 2 FT. 6 IN
STEEL INCLUDES A RING FOR THE MAXIMUM - .
PIPE DIAMETER. 402 BARS WILL BE EQUALLY
SPACED FROM EACH OTHER.

T

NO.

MARK | REQD. HEIGHT | LENGTH
401 2 2-3"| 7'-11"
401 6 2-7" 8-7"
402 3 y* 15'=0"

NO. 401 "y”

—3-5—]

"U" INCREASE DIMENSION 6
IN. FOR EACH 6 IN. INCREASE
OF "H" ABOVE 2 FT. — 6 IN

-
momomomo.momomom

3'-6"

—
glolo|x|ox NN u|a|s | |e o N
|

o
|

(=20 =20 (90 18,1 B B B (O] () [9F] | S [ S} [N ] B (o] (o) (o]
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10'-0"
SYMMETRICAL ABOUT ¢

4

; I
‘ PARALLEL TO
| / ROADWAY ¢
I

SLOPE
TO MATCH
MEDIAN H
SLOPE
—_—

CULVERT

INLET WITH DITCH PAVING

EARTHWORK ASSOCIATED WITH DIKE SLOPE TO FIT DIKE HEIGHT OF DIKE
INCLUDED IN THE COST OF THE INLET | _‘ r

1 -0 SLOPE J%” PER FT. MAX.

—i RRRRRRRL
( —%6" CONCRETE
- SLOPE AND

DITCH PAVING
(REINFORCED)

EHIS SLOPE SHALL BE SHOWN ON THE PLANS

SECTION B-B CONNECTING PIPE SECTION A-A

INLET CONNECTED TO INLET ON GRADE
A _CROSS CULVERT (FLOW FROM ONE DIRECTION)

MEDIAN DITCH
GRADE \
IN CASES OF SKEWED PIPE; »
THIS DIMENSION TO BE fﬁg’E SLOPE J4" PER FT. MAX. SLOPE J4" PER FT. MAX.

SHOWN ON PLANS. A LR P ;__J EAAANENEN
ol - ¢ OF MEDIAN
C VOR DITCH %6” CONCRETE
|

SLOPE AND
DITCH PAVING
(REINFORCED)

CONNECTING PIPE 4 — |——4

30" MAX.
\ SECTION A—-A
Iounmwal
2" MN. N INLET AT BOTTOM

INLET CONNECTED TO A OF VERTICAL CURVE
SKEWED CROSS CULVERT (FLOW FROM TWO DIRECTIONS)
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SEAL B
SIDES

Ho
SECTION D-D

7

394" FLAT—/
34" FLAT—/

S4x7.7
BEAMS

—

AN 1 S—y

| U

——I 1347(24") l——

OPEN SLOT
(TO FACILITATE
GALVANIZING)

N

g | 8
CTRS. | CTRS.
26%"(+4")

TANDARD | RAT|

/I

i

"%
BEARING BAR

34" FLAT

/ P
He
SECTION E-E

/ 7
/ I%
N 3" FLAT

Hs

ICENTERIJNE OF

GRATE PARALLEL
TO CENTERLINE
OF ROADWAY

WASHER—]

1% CLR.—/

. INLET WALL
e

GRATE INSTALLATION
DETAIL

ALTERNATE SLOT AND

%
%" R
34" FLAT

He'x1”
SLOTTED

34" FLAT

HOLD DOWN

PLATE DETAIL

[X

%" TYPICAL HEX. ROUND
OR TWISTED CROSS BARS
AT 8" CTRS., WELDED TO

4"x38" BEARING BARS

SPACED AT

USE FOR PEDESTRIAN AND BICYCLE AREAS ONLY.

%" CTRS.

STANDARD INLET GRATE.
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GENERAL NOTES

. CONCRETE SHALL BE CLASS D INLET. INLET SHALL
BE CAST— IN-PLACE.

. STRUCTURAL STEEL FOR GRATES AND GRATE
DWARE SHAL

» N
- 31 __ DEPARTMENT OF TRANSPORTATION STANDARD
BOLT CTRS. SPECIFICATION 7120

. STANDARD INLET GRATES SHALL BE USED ON ALL
E D INLETS UNLESS CLOSE MESH GRATES ARE
OUTLET PIPE - OEI(?:IE?ITCEE BY DOUGLAS COUNTY THROUGH WRITTEN

INOIDE DI SH E_PROVIDED, WHEN INLET
IN. - D - ’ DIMENSIONAu-'pEXCEEDS 3'- IjAND SHALL BE IN
18 X ACCORDANCE WITH AASHTO M 199.

24 u . REINFORCING BARS SHALL BE EPQXY COATED AND
30 X DEFORMED, AND SHALL HAVE A 2 IMUM
CLEARANCE. IF ANY REBAR HAS TO BE CUT ON
FLAN VIEW T BT T D A S
(SHOWING ANCHOR BOLT LAYOUT) 42 : APPROVED EPOXY PAINT PRIOR TO POUR.

35"

\—INLEI'

GRATES

V>

- [
A

V7

i
Wm_o N i
[

L\_.ml_ﬂ'__.ﬁ_lT_u:n_ l{‘_b_r_q;_b

‘ /\f//ﬁ N2

#4 AT
12" CTRS.
(TYPICAL)

W//ﬁ

FLOW LINE
OF INLET
& CONDUIT —

A

__ﬂ__n___ﬂ___n__,___{\

/\/\Ii/\/\/\ /\/\/1: N

TRANSVERSE CROSS SECTION LONGITUDINAL CROSS SECTION
LEVEL GRATE INSTALLATION

16" MAX.

AOVIN O

R R s

CONCRETE

B E———— e R

6"

Al

7

/[///_( ;//T/ WOXEN I N
[=2]
3 A
= N

B
S

R’HT:‘?/f

XX

\—INLEI'

GRATES

o

1

1

i

#4 AT i
12" CTRS. A4
G

|

4

o

A

(TYPICAL)

L.

FLOW LINE
OF INLET
& CONDUIT —

g

b3

A" L::LILL‘___J_

P

N DN A

H 1\ L

T ; : . §

\\
R SANPN ////,/// //////// O O O O O N NN LN NN //W N
14" #4 AT

TRANSVERSE CROSS SECTION LONGITUDINAL CROSS SECTION 12
SLOPING GRATE_INSTALLATION

3
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WASHER—]

1%(¢” CLR.—/|

GRATE INSTALLATION
|

HOULDER

.

DETAIL

©INLET WALL S
, :

3
%" R

3"4" FLAT

He™x1"
SLOTTED

A /;x}i FLAT
ALTERNATE SLOT
AND HOLD DOWN
PLAT| |

\X//gz//,DH(E///////

TRANSVERSE VIEW

EARTHWORK ASSOCIATED
WITH DIKE INCLUDED IN
THE COST OF THE INLET

DIKE

QUANTITIES FOR ONE INLET

v

v

CONCRETE
CU. YD.

STEEL
LB.

CIRCULAR PIPE RANGE

INSIDE_DIA., IN. — "D”

1.5

127

18

1.7

149

18-24

1.9

157

18-30

179

18-36

187

18-42

208

18-42

215

18-42

236

18-42

243

18-42

264

18-42

271

18-42

292

18-42

299

18-42

320

18-42

10.0

4.0

327

18-42

V CONCRETE AND STEEL QUANTITIES ARE FOR ONE ENTIRE

INLET BEFORE DEDUCTION FOR VOLUME OCCUPIED BY
PIPE. WEIGHT OF STEEL INCLUDES A RING FOR THE
MAXIMUM PIPE DIAMETER.

O

LONGITUDINAL VIEW
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CENTERLINE OF
GRATE PARALLEL
3" FLAT—/ 0 CENTERLINE

/ OF ROADWAY
59" FLAT—/ |

S4x7.7
BEAMS ; I~

[l
——|13§16'(
OPEN SLOT—\ j ! » SEAL BO'
= >-B7

0 FACILITATE g g
T 8 8 SIDES

GALVANIZING) “cms. CTRS. | CTRS. / 5
I 1
4 /
~——26%"(44") —— ‘%
@4 _Vl/ 34" FLAT

STANDARD INLET GRATE ¥
SECTION D-D

He

QUANTITIES: 2 STEEL GRATES PER INLET
NO. PIECES| DESCRIPTION |LENGTH|LB. PER FT.| WEIGHT (LBS.)
8 S4x7.7 BEAM 40" 7.70 206
4 34"36” FLAT 26%" 2.98 26

4 3"%%" FLAT 26%" 2.55 24
TOTAL 256 LBS.

%’ TYPICAL HEX. ROUND
OR TWISTED CROSS BARS
AT 8” CTRS., WELDED TO
4"x3%" BEARING BARS
SPACED AT 23" CTRS.

36704 FLAT

4% ;
BEARING BAR Z SLOT DETAL IN 34" x 4
< FLATS SAME AS IN
STANDARD INLET GRATE.

3"¥4" FLAT

M USE FOR PEDESTRIAN AND BICYCLE AREAS ONLY.
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A

? ¢ GUTTER TYPE 2 \

—»= B

PLAN VIEW
TYPE 13 INLET FOR GUTTER TYPE 2

40" |

o

i B

ie i
T B

< v
v
O

19%” R 8

SECTION A—-A SECTION B-B

D MAX = 30" FOR H > 4 FT. D MAX = 18" FOR ALL H

&%

401 @ 9" 0.C.
401 @ 9" 0.C

402 @
8" 0.C.

403 @ 8" 0.C.

1 |<—

i

| X | —x—-]

BENDING DIAGRAM

ALL DIMENSIONS ARE OUT-TO-OUT OF BAR.

REFERENCE: GRATED INLET TYPE 13 | issved:  05/2013
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GENERAL NOTES
CORNERS RELIEVED 3" TO

PREVENT ROCKING (TYP.) 1. CONCRETE SHALL BE CLASS D. INLET SHALL BE CAST—IN—PLACE.
2. WALLS SHALL BE FORMED ON BOTH SIDES.
3. EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED %”.
4

. REINFORCING BARS SHALL BE DEFORMED AND SHALL HAVE A 2”
gglAI'IMEJDM CLEARANCE. ALL REINFORCING BARS SHALL BE EPOXY
IF ANY REBAR HAS TO BE CUT ON THE JOB SITE, THE EXPOSED
BARE STEEL SHALL BE IMMEDIATELY COVERED WITH A
MANUFACTURE APPROVED EPOXY PAINT PRIOR TO POUR.

. STEPS SHALL BE PROVIDED WHEN INLET DIMENSION "H” EXCEEDS
3'—6" AND SHALL BE IN ACCORDANCE WITH AASHTO M 199.

NO. 13 GRATE . ALL GRATES AND FRAMES SHALL BE GRAY OR DUCTILE CAST IRON
v 19 LIVAIL CONFORMING TO CDOT STANDARD SPECIFICATION, SUBSECTION
712.06. GRATES AND FRAMES SHALL BE DESIGNED TO WITHSTANL
HS 20 LOADING.

39%”
|=-C = 22%" . SEE PLAN DETAILS FOR LOCATION AND SIZE OF PIPE.
1”7 A|B|A|B|A|B|A|BIA|BJA|A
% 2 WHEN BITUMINOUS MATERIAL IS TO EXTEND TO THE EDGE OF THE
4 R GRATING FRAME, CONCRETE MAY BE DEPRESSED.
II/ | AL LIl

B ——# g QUANTITIES
A REINFORCING | NO. OF | MAXIMUM PIPE I.D.

CONCRETE|  STEEL BAA?JS SEC. A-A[SEC. B-B

%" R. (TYP.) CU. YD. 5 LB. |RreQD.| N
SECTION D-D SECTION C-C 1. 72 18
1. 76 24
1. 90 30
1. 704 30
1.
2.

109 30
22 30
2.2 36 30
2.4 41 30
2.5 154 30
2.7 168 30
2.8 173 30
3.0 187 30
3.1 200 30
3.3 205 30
10'-0" 3.4 219 30

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

[¥e] (Zo] (o+] (oo] D] ] Ke2] (2] (] [€4] B B9 (€] (€]
|
momomomqmomomo

—|—=

HNININ|= OO o || ||| oo | | |~
(o] [ss] [oc] (2] (o] [oc] (o] [or] (o]

—
—

BAR LIST FOR H=3'-0"

NO. DIMENSIONS
REQ'D. X Y LENGTH

401 4 | 3-6 2-2" 13-4
402 2 | 345 | s2-a%" | w-s4
403 5 | 2% | s2-7 7-2%"
F—= R

ADD 6 IN. TO THIS DIMENSION FOR EACH 6 IN. INCREASE

NO. 13 GRATING & FRAMES OF "H” OVER 3 FT.—0 IN.

39%” %" | 23"
— . B
T
T o] B ]

40" 23"
oo 3%

SECTION E—-E SECTION F—F
APPROX. WEIGHT 590 LBS.

REFERENCE: GRATED INLET TYPE 13 | issved:  05/2013
CDOT M & S STANDARDS Revised:

M-604-13 9Q DOUGLAS COUNTY [T
SP.37b




@ @ /BACK OF SIDEWALK

———CONTRACTION JOINT ~ —— ——EXPANSION JOINT

EXPANSION JOINT—
EXPANSION JOINT

—#4'S @ 127 (MAX.) EW.
BACK OF CURB : /
' WARP

TOP OF CURB

TOP & BACK
L l OF CURB
. 1 ’

|
' A
\1[1/ ) ‘

LIP OF GUTTER

LIP OF GUTTER

’

|~ TRANSITION |

’

"~ TRANSITION ™|

18" RCP MIN.~

VERTICAL CURB & GUTTER % COMB. CURB, GUTTER & SIDEWALK

T = THROAT OPENING

‘T = 6" FOR 6" VERTICAL CURB & GUTTER

"T' = 5" FOR COMBINATION CURB GUTTER & SIDEWALK
DROP FROM GUTTER F ELEVATION TO GRATE F_ ELEVATIO
(TRANSITION) IS 2",

0P OF CURB\ ,/ TOP OF ADJUSTABLE CURB BOXT<(>§_Z>1FSZ:URB
{7 LFLOW DIRECTION

EXPANSION JOINT: v .' (—=—————EXPANSION JOINT
R — T —)

7..'.”{‘.@4/- IR .
[

RS
TRAN25I110N . Nz (TvP.) “ 2
NO. 16 GRATE & FRAME| TRANSITION
(S-716)

34"

3 1/2" cL (vP) — !

—#4'S @ 12" (MAX.) EW.

BACKFILL AROUND STRUCTURE
TO BE HAND TAMPED IN 6"
/ LIFTS. (BACKFILL METHOD B)
] B S o \( %

\/\/\\/\/\\/\/\\/\/\\\"<\ R CONSTRUCTION JOINT

g ~#4'S @ 12" (MAX.) EW.

SUITABLE SUBGRADE (SHAPED
' UNDISTURBED MATERIAL SEE

NOTE 11).
. SECTION
\1[1/scALE: 3/8"=1"

REFERENCE: COMBINATION INLET TYPE 13/ DENVER
' TYPE 16 - SINGLE NO. 16 OPEN THROAT lssued:___ 05/2013
INLET ADJUSTABLE CURB BOX

CITY AND COUNTY OF DENVER Revised:
DRAWING NUMBER 5-616.1 | GQ DOUGLAS COUNTY [T

COLORADO

SP.38a




SEE STANDARD DETAIL S—716 FOR FRAME,
GRATE & ADJUSTABLE CURB BOX DETAILS. G Al T

TOP OF CURB (ADD LOGO
BELOW, CENTER ON INLET) . CONCRETE SHALL BE CLASS D. INLET SHALL BE CAST-IN-PLACE.

EXPANSION JOINT

. CAST-IN-PLACE CONCRETE WALLS SHALL BE FORMED ON BOTH SIDES.

UP OF GUTTER , 1/6;,— S'ZEWQI':K .
CONGRETE COLLA e f . EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED 3.
PAVEMENT ELEVATION T = . STEPS SHALL BE PROVIDED WHEN INLET DEPTH EXCEEDS 3'-6" AND
T SHALL BE IN ACCORDANCE WITH AASHTO M 199,
178
/ o . ALL GRATES AND FRAMES SHALL BE GRAY OR DUCTILE CAST IRON
GRATE  ELEVATION N—_, _ i CONFORMING TO CDOT STANDARD SPECIFICATIONS, SUSECTION 712.06.

GRATES AND FRAMES SHALL BE DESIGNED TO WITHSTAND HS 20
. |CONSTRUCTION  JOINT ] LOADING.

2'-6" | 8" . FLOOR SLOPE MAY BE POURED MONOLITHIC WITH BASE.

3 1/2" CL. (TYP.)—— . UNLESS OTHERWISE SPECIFIED ON THE DRAWINGS OR OTHERWISE
L 44's @ 12" (MAX.) APPROVED, ALL #16 INLETS SHALL BE CONSTRUCTED WITH AN
" . ADJUSTABLE C.l. CURB BOX (STANDARD DETAL SD-9).

. DESIGN CONDITIONS FOR INLET ALLOWS DEPTHS OF 6' (MAX.). FOR
INVERT ouT |’ INLETS MORE THAN 6’ IN DEPTH, SHOP DRAWINGS AND DESIGN
ELEVATION . 8" ANALYSIS SHALL BE SUBMITTED FOR APPROVAL.

18" RCP

@) :I* . ALL REINFORCING STEEL SHALL BE ASTM, A-615, GRADE 60 DEFORMED
. INOTE BARS. DIAMETER OF BEND MEASURED ON THE INSIDE OF THE BAR
TURN JINTO  PLANE SHALL BE A MINIMUM OF 6 BAR DIAMETER. REINFORCING BARS SHALL
HAVE A 2° MINIMUM CLEARANCE. AL REINFORCING BARS SHALL BE
L tﬁ VERTICAL WALL EPOXY COATED.

R (BACK WALL)
. ALL WORK SHALL CONFORM TO THE DOUGLAS COUNTY ROADWAY DESIGN
. AND CONSTRUCTION STANDARDS MANUAL, LATEST EDITION.

CONSTRUCTION JOINT . SUB-GRADE SHALL BE SHAPED UNDISTURBED MATERIAL OR
310" OVEREXCAVATED AND BACKFILLED WITH CLASS B BEDDING MATERIAL.

. NO FORMWORK SHALL REMAIN INSIDE STRUCTURE WHEN COMPLETE.

SECTION . SPLICING OF REINFORCING STEEL SHALL BE PERMITTED ONLY WHERE
SCALE: 3/8"=1" DETALLED IN DRAWINGS.

. INLET WALLS SHALL BE FORMED BOTH INSIDE AND OUTSIDE. CASTING
OF SIDEWALLS AGAINST EARTH IS NOT PERMITTED.
. LEAN CONCRETE FILL TO BE CLASS B.

Yﬁi HIGH TEXT . THIS INLET IS NOT FOR USE IN COUNTY R.O.M.

> keepmy D \VVATER CLEAN

GROOVING FOR TEXT AND LOGO SHALL BE %"
DEPTH AND %" WIDTH

DETAIL FISH LOGO

NO SCALE

CONTRACTOR TO NOTCH
& BLOCK OUT AROUND
PIPE OPENING AND
FORM SMOOTH RADIUS
AROUND PIPE WITH
NON SHRINK GROUT.

#5 x 3'-6" @ 45 EXTRA [C>TOP OF CURB (ADD FISH LOGO PER S—616.1)

N—+-s.0000

4% 2

QDJFR.?HgB BOX = LIP OF GUTTER
NO. 16 GRATE

& FRAME

_g*
#5'S x 8" @45 EXTRA

CURB

COMB
REBAR PLACEMENT DETAIL CONNECTOR OUTLET SECTION GU'I'I'ER & SIDEWALK
DETAIL AROUND CONNECTOR scALE: 3/8"=1" (OPTIONAL) SCALE: 1/4” —

SCALE: 1/4"=1"

REFERENCE: COMBINATION INLET TYPE 13/ DENVER

TYPE 16 - SINGLE NO. 16 OPEN THROAT lssued:__ 05/2013
INLET ADJUSTABLE CURB BOX

CITY AND COUNTY OF DENVER Revised:

DRAWING NUMBER 5-616.1 @@ DOUGLAS COI(%lL\(I);EX) Drawing No.
SP.38b




'/BACK OF WALK

EXPANSION JOINT——

8'—5"
CURB BOX BEAM ANCHOR BAR

ggri."_)z PER CURB BOX) (SEE . —SIDEWALK]
EXPANSION JOINT . o . TP OF CURS
TOP OF CUR /- R
BACK OF CURB 7~ (MAX.) EW.
A 7 Z
i ©

117

i
i 3 1/2" CL. W5x16 W SHAPE [ 1]
(A - ~ [~ 3'-7" LONG —A
1.1/2 , [QGH
QY £ INES 2'- (GALVANIZED)
41/2° )7 &
EXPANSION JOINT- (TvP.)

7 T J

LIP OF GUTTER—] — J
TRANSITION LIP OF GUTTER 2

#4's @ 12" TRANSITION
(SEE DETAIL)

18" RCP——

6" VERTICAL CURB & GUTTER COMB. CURB GUTTER & SIDEWALK
PLAN

SCALE: 1/4" = 1'

THROAT OPENING

T' = 6" FOR 6" VERTICAL CURB & GUTTER

"T' = 5" FOR COMBINATION CURB GUTTER & SIDEWALK
DROP FROM GUTTER F_ ELEVATION TO GRATE F_ ELEVATION
(TRANSITION) IS 2°.

ADJUSTABLE CURB BOX
SEE STD. DETAIL S—716 TgERgF

2’ :

TOP OF CURBh _-TRAW

2
TRANSITION
i 2

K 6" 8" || GRATE - v ! 3 T &
] 1
] W5x16 W SHAPE 7

7 31/2" cL_|
P

GRATE & FRAME SEE | (GALVANIZED) - .
3'-6 1/2"

STD. DETAL S-716 3'-6 1/2" [
DEPTH_VARIES 71" 45 0 12
4'—Q" STD. - ’ .
A 18” RCP CENTERED b
6207 MAX. UNDER DOWNSTREAM (MAX.) EW.
(SEE DTL ORRE
SPECS.) ]

—_—

#4s @ 12" v_dt ap
(MAX.) EW. SLOPE: 1/4 PER FT MIN. me-)

=+

" 37 (TYP.
8

1 AP
N1
PR z’v\%iy(\\/(\\/(\ﬂ\\\ Qo—#4s @ 12
, . 1'—4"
SUITABLE SUBGRADE f;& )@Ew LAP
(SHAPED UNDISTURBED! -) W (TYP.)

VATERAD) (SEE DETAL (A SECTION
‘]l’ SCALE: 1/4-' =1

1

REFERENCE: COMBINATION INLET TYPE 13/ DENVER
' TYPE 16 - DOUBLE NO. 16 OPEN THROAT | [ssyed: 05/2013

CITY AND COUNTY OF DENVER [ oot A CuRE B e

DRAWING NUMBER S-616.2 @@ DOUGLAS COI(%IL\CI)IAX) Drawing No.
SP.39a




G A Tl

NO. 16 GRATE & FRAME—

UP OF GUTTER — | 4 ::ﬁéa S . CONCRETE SHALL BE CLASS D. INLET SHALL BE CAST—IN-PLACE.
CONCRETE_COLLAR — [ ANCHOR BAR . CAST-IN-PLACE CONCRETE WALLS SHALL BE FORMED ON BOTH SIDES.
PAVEMENT—— | [ | —2-#5's

17/8 A— by, cURB BOX . EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED %".
& FRAME . STEPS SHALL BE PROVIDED WHEN INLET DEPTH EXCEEDS 3'-6" AND

#4s @ 12"_- W5x16 W SHAPE
ax) Ew. TS (GAL VANIZED) SHALL BE IN ACCORDANCE WITH AASHTO M 199.

CONFORMING TO CDOT STANDARD SPECIFICATIONS, SUSECTION 712.06.
GRATES AND FRAMES SHALL BE DESIGNED TO WITHSTAND HS 20
RCP LOADING.

@ 8" (TvpP.) . . . ALL GRATES AND FRAMES SHALL BE GRAY OR DUCTILE CAST IRON
! 18"

. FLOOR SLOPE MAY BE POURED MONOLITHIC WITH BASE.

] R . UNLESS OTHERWISE SPECIFIED ON THE DRAWINGS OR OTHERWISE
" - - APPROVED, ALL #16 INLETS SHALL BE CONSTRUCTED WITH AN
8 | N . ADJUSTABLE C.l. CURB BOX (STANDARD DETAIL SD-9).

! 3 1/2" CL. . DESIGN CONDITIONS FOR INLET ALLOWS DEPTHS OF 6' (MAX.). FOR
INLETS MORE THAN 6' IN DEPTH, SHOP DRAWINGS AND DESIGN
VERT. CURB ANALYSIS SHALL BE SUBMITTED FOR APPROVAL.

/B\SECTION & GUTTER
‘]l’ SCALE: 1/4" = 1’ . 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. REINFORCING BARS SHALL
HAVE A 2° MINIMUM CLEARANCE. ALL REINFORCING BARS SHALL BE
[C>TOP OF CURB (ADD FISH LOGO PER S—616.1) EPOXY COATED.
. ALL WORK SHALL CONFORM TO THE DOUGLAS COUNTY ROADWAY DESIGN
—\e AND CONSTRUCTION STANDARDS MANUAL, LATEST EDITION.

. SUB-GRADE SHALL BE SHAPED UNDISTURBED MATERIAL OR
\_p oF GUTTER OVEREXCAVATED AND BACKFILLED WITH CLASS B BEDDING MATERIAL

NO. 16 GRATE . NO FORMWORK SHALL REMAIN INSIDE STRUCTURE WHEN COMPLETE.
W5x16 W SHAPE: & FRAME
(GALVANIZED) . SPLICING OF REINFORCING STEEL SHALL BE PERMITTED ONLY WHERE
7"MIN EMBEDMENT —| DETAILED IN DRAWINGS.
REQUIRED AT BOTH
ENDS OF RAIL . INLET WALLS SHALL BE FORMED BOTH INSIDE AND OUTSIDE. CASTING
COMB CURB OF SIDEWALLS AGAINST EARTH IS NOT PERMITTED.

(E I i) EcEgT‘I]%N?L{ITER R . LEAN CONCRETE FILL TO BE CLASS B.

. THIS INLET IS NOT FOR USE IN COUNTY ROM.
5
SET TOP OF 3
PIPE BELL |
FLUSH WITH .
3" GR s
'(¥$E_'§ WALL RaDS T NO,16 FRAME
SAW OUT PIPE (s-716)
PARALLEL TO
{__INNER WALL

ADJ. CURB BOX & FRAME

= *
CONTRACTOR TO NOTCH TURN_BAR INTO
& BLOCK OUT AROUND PLANE OF CURB W5x16 W SHAPE
PIPE OPENING AND BOX BEAM. (GALVANIZED)
FORM SMOOTH RADIUS
WITH NON—SHRINK
GROUT.
PREFERRED OPTIONAL #4

CURB BOX BEAM FRAME PLACEMENT

END. TREATMENT DETAIL ANCHOR BAR (TYP.) DETAIL ON_SUPPORT RAIL (TYP.)
ISDCAEIEAI1I7EN=D 1:I'REATMENT TYP. SCALE: 3/8” = 1" SCAE T 1/ =7

ADJ CURB

[~ 5= 7 BOX (s-718)
Ed

2 - #5x2 - 9" @ 45 - R I %

m— e 17 %

#4 J ] J-—s/e" x 7" soir
HORIZONTAL: _an »
s 7ol R
(T\;P.) | as ouRD 80X GI;RAM-; ‘
#4——- W5x16 W SHAPE—— &CURE BOX TO BE SET
(GALVANlZED) I(';?rwngi ngsff")%’ﬂ_gu“
===
REBAR PLACEMENT TYPICAL CORNER PLACEMENT OF ADJ. CURB
DETAIL INLET WALL PENETRATION _DETAIL REBAR PLACEMENT (D> DETAIL BOX ON_SUPPORT RALL (TYP.)
SCALE: 1/4° = 1" SCALE: 3/8" = 1’ 1) ScaE: 7777 =7

REFERENCE: COMBINATION INLET TYPE 13/ DENVER
' TYPE 16 - DOUBLE NO. 16 OPEN THROAT lssued:___ 05/2013
INLET ADJUSTABLE CURB BOX

CITY AND COUNTY OF DENVER || Revised:

DRAWING NUMBER S-616.2 @@ DOUGLAS COI(%lL\CI)"REX) Drawing No.
SP.39b




FBACK OF WALK

/_‘SIDEWALK J

" CURB BOX BEAM ANCHOR
OoMIT FOR A'ITACHED (TYP. 2 PER CURB BOX)

(SEE DETAIL) . TOP OF
BACK OF CURB * /#45 ® 12" (MAX)|EW. 'um  ouRe

TOP OF CURB EXPANSION JOINT

\ ! / i

A 73 ' ] i ! | | *—warP—

41 /2:-& ) , wSiABe (%;,5- -

11/2% . 3 — ¢ LONG R
EXPANSION 3 1/2" cL |

JOINT_ | (TvP.)

TRANSITION | 9 GUTTER
21" RCP——| [JEY TRANSITION
6" VERT. CURB & GU“ER COMB. CURB GUTTER & SIDEWALK
PLAN

SCALE: 1/4" = 1"

GUTTER | ' f \
2 i J s o i —LP OF

THROAT OPENING
6" FOR VERTICAL CURB & GUTTER
5" FOR COMBINATION CURB GUTTER & SIDEWALK
DROP FROM GUTTER F_ ELEVATION TO GRATE . ELEVATION
(TRANSITION) IS 2~

2 .
TRANSITION 2
ToP OF CURB“\ ) CLASS B CONC: ADJUSTABLE CURB BOX (S—716)| T oION ToP OF curs
i 2 i j / FLOW_DIRECTION 2 i

ﬁ‘i! { 8" GRATE R v ' T J—ClLASs B CONC. Vil
. I
NO. 16 GRATE & W5x16 W SHAPE N~ NO. 16 GRATE & FRAME (S-716)
FRAME (S—716) ' 3'—9” 3-7" >_7#4'5 @ 12" (MAX.)
DEPTH_VARIES 10— 11- EW. (TYP.)

4’ —6" STD.
6' —0" MAX. 8" (TYP.)
SECTION 11.04 i~ee 21" RCP CENTERED UNDER =1
DTL. SPECS. ~ DOWNSTREAM GRATE 3 1/2" cL. i
/ A \ (TYP.) " an
3 b -4
P. 4" PER FT. MIN. LAP
(TYp.) AN SLOPE = 1/. )
i [ St [ [FAN _CONC. FILL - S !
8" 1

#4's @ 12

#4s @ 127 (MAX) EW
SUITABLE SUBGRADE (SHAPED UNDISTURBED
MATERIAL) (SEE DETAIL SPECIFICATIONS)

(A TIO
\1|1/ scaLe: 1/4" = 1

REFERENCE: COMBINATION INLET TYPE 13/ DENVER
' TYPE 16 - TRIPLE NO. 16 OPEN THROAT lssued:__ 05/2013
INLET ADJUSTABLE CURB BOX

CITY AND COUNTY OF DENVER [ | revises
DRAWING NUMBER 5-616.3 | 5@ DOUGLAS COUNTY [Fromg e

COLORADO

SP.40a




NO. 16 GRATE & FRAME—
LUP OF GUTTER—
CONCRETE COLLAR—|
PAVEMENT—————

17/8"

#45 © 127 |

| 8"
4 1/2"

L—ADJ. CURB BOX
& FRAME

M-SEE NOTE 2
2 #5's

CURB BOX BEAM
FANCHOR BAR

GENERAL NOTES

. CONCRETE SHALL BE CLASS D. INLET SHALL BE CAST-IN-PLACE.

. CAST-IN-PLACE CONCRETE WALLS SHALL BE FORMED ON BOTH SIDES.
. EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED %”.

. STEPS SHALL BE PROVIDED WHEN INLET DEPTH EXCEEDS 3'-6" AND

SHALL BE IN ACCORDANCE WITH AASHTO M 199.

(SEE DETAIL)

. ALL GRATES AND FRAMES SHALL BE GRAY OR DUCTILE CAST IRON
CONFORMING TO CDOT STANDARD SPECIFICATIONS, SUSECTION 712.06.
GRATES AND FRAMES SHALL BE DESIGNED TO WITHSTAND HS 20
LOADING.

. FLOOR SLOPE MAY BE POURED MONOLITHIC WITH BASE.

. UNLESS OTHERWISE SPECIFIED ON THE DRAWINGS OR OTHERWISE
APPROVED, ALL #16 INLETS SHALL BE CONSTRUCTED WITH AN
ADJUSTABLE C.. CURB BOX (STANDARD DETAIL SD-9).

. DESIGN CONDITIONS FOR INLET ALLOWS DEFTHS OF 6 (MAX.). FOR
INLETS MORE THAN 6’ IN DEPTH, SHOP DRAWINGS AND DESIGN
ANALYSIS SHALL BE SUBMITTED FOR APPROVAL.

3 cL— N4'S @ 12" (MAX.) EM.

(B SECTION VERTICAL
‘lv SCALE: NOT TO SCALE
. 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. REINFORCING BARS SHALL
HAVE A 2" MINIMUM CLEARANCE. ALL REINFORCING BARS SHALL BE

EPOXY COATED.

2 . ALL WORK SHALL CONFORM TO THE DOUGLAS COUNTY ROADWAY DESIGN
2DJ. Curg) CONCRETE COLLAR AND CONSTRUCTION STANDARDS MANUAL, LATEST EDITION.
BOX PAVEMENT

LIP OF GUTTER

NO. 16 GRATE
7o {7 & FRAME

. SUB-GRADE SHALL BE SHAPED UNDISTURBED MATERIAL OR
OVEREXCAVATED AND BACKFILLED WITH CLASS B BEDDING MATERIAL.

. NO FORMWORK SHALL REMAIN INSIDE STRUCTURE WHEN COMPLETE.

L7 8"
7° MIN. EMBEDMENT REQUIRED
AT BOTH ENDS OF RAIL

6 ia SECTION COMBINATION
SCALE: 1/4" = 1’

. 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 CLASS B.
. THIS INLET IS NOT FOR USE IN COUNTY R.O.W.
. TOP OF CURB (ADD FISH LOGO PER SD-5), CENTER GRATE.

8
SET TOP OF
PIPE BELL o
FLUSH WITH

] 3" GROUT '—6"
mgg WALL DS - I“‘i"
SAW OUT PIPE ] 7]
PARALLEL TO . norZonta |
TURN BAR INTO BAR 1'-4"

INNER WALL
[CEAN_CONC. FILL PLANE OF CURB AP 1°-
: BOX BEAM. (TYP.)

b |=te
#4—

TYPICAL CORNER
DETAIL REBAR PLACEMENT

SCALE: 3/8" = 1'

CONTRACTOR TO NOTCH
& BLOCK OUT AROUND
PIPE OPENING AND #4—

FORM SMOOTH RADIUS
WITH NON—SHRINK CURB BOX BEAM
GROUT. DETAIL ANCHOR BAR (TYP.)

OPTIONAL SCALE: 3/8" =

CONNECTOR PIPE

DETAIL END TREATMENT
1)SCALE: 1/4” = 1

PREFERRED

ADJ CURB
[_ BOX (S—716)
Glias)

H

5/8" HEX 5/8" x 7"
NUT | BOLT

— CURB BOX FRAME
(s-716)

W5x16 W SHAPE 11/2"
(GALVANIZED)

W5x16 W SHAPE }
(GALVANIZED) CURB BOX TO BE SET
LOWER FOR COMB CURB
GUTTER & SIDEWALK

2 — #5's @ 45°
| 2'—6"

o
REBAR PLACEMENT

DETAIL INLET WALL PENETRATION (TYP.)

SCALE: 1/4" =

REFERENCE:

CITY AND COUNTY OF DENVER
DRAWING NUMBER 5-616.3

FRAME PLACEMENT CURB BOX PLACEMENT
DETAIL oN SUPPORT RAIL ﬁ» DETAIL ON SUPPORT RAIL

SCALE: 1 1/2" SCALE: 1 1/2" =

COMBINATION INLET TYPE 13/ DENVER
TYPE 16 - TRIPLE NO. 16 OPEN THROAT
INLET ADJUSTABLE CURB BOX

N
©9Q DOUGLAS COUNTY

COLORADO

Issued:__ 05/2013

Revised:

Drawing No.

SP.40b




12

#4'S @ 12" (MAX.) EW.

a I
\Y

W5x16
W_SHAPE

2'-9" LONG

31/ oL
4 -
PLAN

SCALE: 1/4" = 1’

CONCRETE COLLAR

NO. 16 VANE GRATE (SEE
STD. DETAIL S—716)

L #4's @ 12" (MAX.) EW.
v

£ o_vmg 3 1/2" CL.
(SEE NOTE 1) s (e

///}///;

e
" PER FT MIN. 7
SLOPE_1/4" P ATYP-)Z

i S [EAN_CONCRETE_ FILL

8" (‘/
7
03" CL. g BACKFILL AROUND STRUCTURE
* \,\\ /\\ ,\\ N _}\/\\ ,\\ /\\ ,\\ /\\ ,\\ /\\ /\\ TO BE HAND TAMPED IN 6"

SUITABLE. SUBGRADE (SHAPED UNDISTURBED~_"" LIFTS (BACKFILL METHOD B)

MATERIAL) (SEE DETAIL SPECIFICATIONS)
(A SECTION
w SCALE: 1/4” = 1

CONCRETE COLLAR

NO. 16 VANE GRATE PHALTIC CONCRETE PAVING

= = "‘ == j

2" el | W5 3 1/2" cL.
i4's @ 12" ' 36"
(MAX.) EW.

DOUBLE NO. 16 INLET
SCALE: 1/4" = 1"

NO. 16 VANE GRATE CONCRETE COLLAR
(SE'E STD. DETAIL S-718) ASPHALTIC CONCRETE PAVING

3 1/2" cL.

34"

SINGLE NO. 16 INLET
SCALE: 1/4" = 1’

REFERENCE: COMBINATION INLET TYPE 13/ DENVER

TYPE 16 - SINGLE, DOUBLE & TRIPLENO. | |ssued: 05/2013
16 INLET VALLEY

CITY AND COUNTY OF DENVER Revised:

DRAWING NUMBER S-616V | GQ DOUGLAS COUNTY [T 7w
SP.41a




SEE STANDARD DETAIL S—716
FOR FRAME AND GRATE DETAILS

GRATE R_ (TO BE DETERMINED
BY FIELD ENGINEER)
CONCRETE COLLAR

fPHALTIC CONCRETE PAVING

#4's @ 127
(MAX) EW.

15” RCP FOR SINGLE INLET
18" RCP FOR DOUBLE INLET
21" RCP FOR TRIPLE INLET

(B SECTION
\1|1/) scCALE: 1/4" =

CONTACTOR TO NOTCH &
BLOCK OUT AROUND PIPE
OPENING AND FORM
SMOOTH RADIUS WITH NON-—
SHRINK GROUT

SET TOP OF PIPE BELL
FLUSH WITH INNER
WALL (TYP.)

3"GROUT RADIUS
€ INVERT OUT

2
SAW CUT PIPE PARALLEL
TO INNER WALL

BASE SLAB BASE SLAB

PREFERRED OPTIONAL

CONNECTOR PIPE
6}) DETAIL END TREATMENT

1) SCALE: 174" = 1

24 5's x 3'-0" @ 45" EXTRA

2 #5'S x 8" @ 45  EXTRA

N

CONNECTOR PIPE
DETAIL END TREATMENT (TYP.)
SCALE: 1/4" = 1'

REFERENCE:

CENERAL NOTES

. CONCRETE SHALL BE CLASS D. INLET SHALL BE CAST-IN-PLACE.
. CAST-IN-PLACE CONCRETE WALLS SHALL BE FORMED ON BOTH SIDES.
. EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED %".

. STEPS SHALL BE PROVIDED WHEN INLET DEPTH EXCEEDS 3'-6" AND
SHALL BE IN ACCORDANCE WITH AASHTO M 199.

. ALL GRATES AND FRAMES SHALL BE GRAY OR DUCTILE CAST IRON
CONFORMING TO CDOT STANDARD SPECIFICATIONS, SUSECTION 712.06.
GRATES AND FRAMES SHALL BE DESIGNED TO WITHSTAND HS 20
LOADING.

. FLOOR SLOPE MAY BE POURED MONOLITHIC WITH BASE.

. UNLESS OTHERWISE SPECIFIED ON THE DRAWINGS OR OTHERWISE
APPROVED, ALL #16 INLETS SHALL BE CONSTRUCTED WITH AN
ADJUSTABLE C.. CURB BOX (STANDARD DETAIL SD-9).

. DESIGN CONDITIONS FOR INLET ALLOWS DEPTHS OF 6’ (MAX.). FOR
INLETS MORE THAN 6’ 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. REINFORCING BARS SHALL
HAVE A 2" MINIMUM CLEARANCE. ALL REINFORCING BARS SHALL BE
EPOXY COATED.

. ALL WORK SHALL CONFORM TO THE DOUGLAS COUNTY ROADWAY DESIGN
AND CONSTRUCTION STANDARDS MANUAL, LATEST EDITION.

. SUB-GRADE SHALL BE SHAPED UNDISTURBED MATERIAL OR
OVEREXCAVATED AND BACKFILLED WITH CLASS B BEDDING MATERIAL.

. NO FORMWORK SHALL REMAIN INSIDE STRUCTURE WHEN COMPLETE.

. 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 CLASS B.
. THIS INLET IS NOT FOR USE IN COUNTY R.O.W.
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DETAIL
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SECTION FIG. \ NO. 16 INLET GRATE & FRAME
LE L/
REFERENCE: COMBINATION INLET TYPE 13/ DENVER

TYPE 16 - NO. 16 INLET GRATE & FRAME lssued:___ 05/2013
AND ADJUSTABLE CURB BOX
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GENERAL NOTES

. CONCRETE SHALL BE CLASS D. INLET SHALL BE CAST-IN-PLACE.
. CAST-IN-PLACE CONCRETE WALLS SHALL BE FORMED ON BOTH SIDES.
. EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED %".

. STEPS SHALL BE PROVIDED WHEN INLET DEPTH EXCEEDS 3'-6" AND
SHALL BE IN ACCORDANCE WITH AASHTO M 199.

. ALL GRATES AND FRAMES SHALL BE GRAY OR DUCTILE CAST IRON
CONFORMING TO CDOT STANDARD SPECIFICATIONS, SUSECTION 712.06.
GRATES AND FRAMES SHALL BE DESIGNED TO WITHSTAND HS 20
LOADING.

. FLOOR SLOPE MAY BE POURED MONOLITHIC WITH BASE.

. UNLESS OTHERWISE SPECIFIED ON THE DRAWINGS OR OTHERWISE
APPROVED, ALL #16 INLETS SHALL BE CONSTRUCTED WITH AN
ADJUSTABLE C.l. CURB BOX (STANDARD DETAIL SD-9).

. DESIGN CONDITIONS FOR INLET ALLOWS DEPTHS OF 6' (MAX.). FOR
INLETS MORE THAN 6' 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. REINFORCING BARS SHALL
HAVE A 2° MINIMUM CLEARANCE. ALL REINFORCING BARS SHALL BE
EPOXY COATED.

. ALL WORK SHALL CONFORM TO THE DOUGLAS COUNTY ROADWAY DESIGN
AND CONSTRUCTION STANDARDS MANUAL, LATEST EDITION.

=)\ . SUB-GRADE SHALL BE SHAPED UNDISTURBED MATERIAL OR
[~/ OVEREXCAVATED AND BACKFILLED WITH CLASS B BEDDING MATERIAL.

. NO FORMWORK SHALL REMAIN INSIDE STRUCTURE WHEN COMPLETE.

. 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.

5/8"x3" HEX—HEAD BOLTS w/HEX NUT

AND WASHER (EACH SIDE). . LEAN CONCRETE FILL TO BE CLASS B.

. THIS INLET IS NOT FOR USE IN COUNTY R.O.W.

PLAN . ALL GRATES AND FRAMES SHALL BE GRAY OR DUCTILE CAST IRON
SCALE: 3/8=1T CONFORMING TO CDOT STANDARD SPECIFICATIONS, SUbSECTION 712.06.
i GRATES AND FRAMES SHALL BE DESIGNED TO WITHSTAND HS 20

LOADING.

i

T

(A SECTION
Y7ot /B SECTION
\1|V scALE: 3/47=1 \q[1/ SCALE: 3/#=1"

@ ADJUSTABLE CURB BOX
\2_/ MINMUM CURB OPENING AREA = 150in?

REFERENCE: COMBINATION INLET TYPE 13/ DENVER
' TYPE 16 - NO. 16 INLET GRATE & FRAME lssued:__ 05/2013
AND ADJUSTABLE CURB BOX

CITY AND COUNTY OF DENVER [ | Revses
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2-501 IN TOP SLAB (TYP.) — [3—1103 x 5-0" @ 3

503 @ 12" — ™ 5-402 @ 12"

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

4-1101

9-401
SPACE EVENLY

(Tvp.) \

16" + W + 1.D./2
OR TO WITHIN 3" OF
CYLINDRICAL OPENING

T

503 @ 12°
~ 504 @ 12" (TYP)
L (PLACE TO WITHIN 3° OF

CYLINDRICAL OPENING)
PLAN

ATOP OF GRADE \ /— 24 MANHOLE RING AND COVER

ORI, “ N CONCRETE COLLAR OR FULL
DEPTH ASPHALT PATCHING. ‘

ECCENTRIC CONE
| (1"-2" MIN.)

f

» JOINT SEALING
167 MAX. COMPOUND OR

1 . GROUT

l<—5"

(1'=0" MIN.)

H
(UNIFORM SPACING
BETWEEN STEPS)

CYLINDRICAL RISER

20'—0"
(MAX. DEPTH FROM GROUND LINE)

@ |—

J

1-0” SLA
8" (TYP.) ——

— CLASS B
CONCRETE

36" + 2W + LD.
(VARIES 7°-10" TO 12'-6")

28" + 2W + ID.

A WHEN FINAL GRADE IS (VARIES 7'=2" TO 11'=10")
PAVEMENT SURFACE, RECESS 6" MIN. DEPTH GRANULAR _|
}MH RING AND COVER: SECTION BEDDING MATERIAL
4 MIN.,

3" MAX. MANHOLE BOX BASE

REFERENCE:

—

MANHOLES lssued:__05/2013
CDOT M & S5 STANDARDS Revised:

M-604-20 @@ DOUGLAS COUNTY [Trowrs 1
COLORADO SP-43a




501 @ 5" CC. —

|

9-401 ~|g

502 @ 5" CC.

SECTION A—A

(STEEL IN BOTTOM OF BASE)

: \

; I 5-402 @ 12”
! l—E

9-401
SPACE EVENLY
(TYP.)

CLASS B

CONCRETE .
_L?

=3 — 502 x 5'-0"
-

03 x 5'-0"

CYLINDRICAL OPENING)

- 501 & 502

i o]
A

SECTION

A

GENERAL NOTES

SINCE ALL PIPE ENTRIES INTO THE BASE ARE VARIABLE, THE
DIMENSIONS SHOWN ARE TYPICAL. ACTUAL DIMENSIONS AND
QUANTITIES FOR CONCRETE AND REINFORCEMENT SHALL BE AS
REQUIRED IN THE WORK.

THE PRECAST FLAT TOP MAY BE USED ON ANY MANHOLE. THE
FSC(/:-\I::I'N-I[EK:STC%NE MAY BE USED WHEN THE MANHOLE "H" HEIGHT

THE MH RING S\FRAME SHALL BE SET ON CONCRETE GRADE RINGS.
THE FRAME SHALL BE SURROUNDED WITH A CONCRETE COLLAR IN
UNPAVED AREA AND CONCRETE PAVEMENT, OR FULL DEPTH

éSPHALT IN ASPHALT PAVEMENT. SEE DETAILS ON SHEETS 2 AND

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

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

CAST—IN-PLACE MANHOLES SHALL BE CLASS D CONCRETE.

STEPS SHALL BE REQUIRED WHEN THE MANHOLE DEPTH EXCEEDS
3'-6" AND SHALL BE IN ACCORDANCE WITH AASHTO M 199.

ALL REINFORCING STEEL SHALL HAVE A MINIMUM YIEED STRENGTH
OF 60,000 PSI. VERTICAL STEEL SHALL BE PLACED AT L OF
WALL. ALL BARS SHALL HAVE A 2" MINIMUM CLEARANCE. ALL
REINFORCING BARS SHALL BE EPOXY COATED.

IF ANY REBAR HAS TO BE CUT ON THE JOB SITE, THE EXPOSED
BARE STEEL SHALL BE IMMEDIATELY COVERED WITH A MANUFACTURE
APPROVED EPOXY PAINT PRIOR TO POUR.

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

FLOW CHANNELS AND INVERTS SHALL BE FORMED BY SHAPING
WITH CLASS B CONCRETE.

STUB-OUTS SHALL EXTEND A MINIMUM OF 1 PIPE SECTION BEYOND
SHJEI(E)ED WALL SURFACE OF MANHOLE AND BE SATISFACTORILY

CHECK WITH THE LOCAL GOVERNMENT AUTHORITY FOR ANY
ADDITIONAL SANITARY SEWER SPECIFICATIONS, DETAILS, OR
REGULATIONS.

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

v 4-1101 x 21" + 20 + ID.
I ™~ spacE @ 3° (OVER

REFERENCE:

CDOT M & S STANDARDS
M-604-20

MANHOLES lssued:__05/2013

Revised:

©Q DOUGLAS COUNTY [T

COLORADO

SP.43b




CLASS B CONCRETE (D:IE:JFRVLEE(?I'OR

TO BE USED FOR
CHANNELIZATION REQUIRED

THROUGH PIPE
ONE LATERAL LLL

TYPICAL CHANNELIZATION DETAILS

UANTITIES FOR CONCRETE MANHOLE BOX BASE

BARS = FORMULAS
60" 84"

NO. REQ'D. 8 18 401
LENGTH 11'-0" BAR LENGTH 32"+2W+1.D.
WEIGHT * . .2 132.3 .

{NO. REQ'D. | 5 5 5 402

LENGTH - — 8'—4" 6" | BAR LENGTH I.D. + 2W
WEIGHT * . . . 27.8

NO. REQ'D. 7 17 501
LENGTH — 10'—4" BAR LENGTH 24" + I.D. + 2W

WEIGHT * . . .51183.2

NO. REQ'D. 29 502
LENGTH —0"[ 5"=0"|5'-0" NUMBER BARS REQD. = 3 +(T§—24+'-D-+2W+1>

WEIGHT * . . .6 [151.2

{
{
{NO. REQ'D. 20
{
{

503
. 13+1.D.42W

LENGTH _ _ 7|75 —9" NUMBER BARS REQD. = 2(W-— +1>
WEIGHT * ) ) .8 |328.5 BAR LENGTH = 4’—9”+2(16+W-+1.D./2)

- 504
N QD 1% a3 3ol 10 15— 07| 59 _ov| NUMBER BARS REQD. = 2 (RHDo4 1)

WEIGHT * . .11206.5 BAR LENGTH = 32"+2W+I.D.
NO. REQ'D. | 4 4 4 4 1101

1'—3"| BAR LENGTH = 21" + I.D. + 2W
39.1

LENGTH - -117110'-1"
WEIGHT * .5(214.3

BENDING

4[4 14 |4
5.313 | < LENGTH -8"|2’-8"| 2’-8" [ 2’8"

NO. REQ'D.
6.7

3 3 3 3 4'—9Z
LENGTH 5'-0"| 5’-0"| 5'-0" | 5’-0"
WEIGHT # 79.7 179.7 | 79.7 |79.7 9.7 _{1 6"+W+1.D./2
REINFORCING STEEL TOTAL # 1,037.5 [1,127.2 | 1,204.0 | 1,380.2 |1,601.6
CONCRETE — CUBIC YARDS — TOTAL 66 | 73 | 80 | 9.5 11.1

NOTE: QUANTITIES ARE BASED ON SAME SIZE PIPE ENTRANCE TO AND EXIT FROM, =
BASE_AND A 4 FT. MANHOLE ENTRANCE INTO TOP_SLAB_OF BASE. —~1.D.+2W—38 =

1103 11 5.313

{NO. REQ'D.

1
2
4
5
WEIGHT #* .7 |56.7 .7 |56.7 |2'-8" STRAIGHT
3
5
7
1

REFERENCE: MANHOLES lssued:__05/2013
CDOT M & S STANDARDS Revised:

M-604-20 9Q DOUGLAS COUNTY [T
SP.43c




LEGEND

7L SUTABLE. SUBGRADE

GRANULAR BEDDING MATERIAL
BASE MAY BE

POURED SQUARE T T CONCRETE
AT CONTRACTOR’S —
OPTION

MANHOLE BASES:

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

MANHOLE BASES SHALL FIT THE CONDITIONS AND LOCATIONS FOR
WHICH THEY ARE INTENDED WITHOUT ANY FIELD MODIFICATIONS.
ANY MANHOLE BASE WHICH REQUIRES FIELD CUTTING OR
MODIFICATION IN ORDER TO FIT THE LOCATIONS INTENDED WILL
BE REJECTED BY THE ENGINEER AND REMOVED AND REPLACED
BY THE CONTRACTOR AT NO COST TO THE DEPARTMENT.

. MANHOLE BASES SHALL BE BEDDED ON AN APPROVED GRANULAR
—= BEDDING MATERIAL AS SHOWN ABOVE.

TOE POCKETS AT 16" 0.C. IF TOP
f OF BENCH > 18" ABOVE INVERT.
60" Mi

. .
APPROVED FLEXIBLE T 1,
SEALING COMPOUND (TYP.) M?N — I— 3" MIN.

CLASS D : Y
CONCRETE N . | [>— %" sLopE
BASE . ST,

. # U0 12"
/_ALLBASES

N LY
|~— MANHOLE RISER OD. + 6 INCHES ——

SECTION B—B

3
SUITABLE SUBGRADE

Mo 12"\
_

"~

/= MANHOLE 1.D. 60" MIN. ——

INVERT ELEV.
SHOWN IN PROFILE

a
.4
a9

UM
SECTION C-C

CAST—IN—PLACE
SLAB BASE

REFERENCE: MANHOLES lssued:__05/2013
CDOT M & S STANDARDS Revised:

M-604-20 9Q DOUGLAS COUNTY [T
SP.43d




REINFORCING PER ASTM C 478

IFRERL

ot
O

4

MH RING & COVER
(R ELEVATION)

CONCRETE GRADE
RINGS

PRECAST MH
SECTIONS —

A WHEN FINAL GRADE IS PAVEMENT SURFACE
RECESS MH RING AND COVER: 1/4 MIN., 1/,” MAX.

MANHOLE RING AND COVER

A FINAL GRADE SEE SHEET 3 FOR CONCRETE

COLLAR DETAILS

CONCRETE GRADE RINGS

J

PRECAST FLAT TOP oo T 8"

5 @ MH RISER SECTIONS —— ;

PRECAST FLAT TOP —*

-

4

5 70 8 DIA.

— — ~

—

| MANHOLE
STEPS —L—~

347

TOTAL WEIGHT:  APPROXIMATELY 400 LBS. E
SHALL BE GRAY OR DUCTILE . CHANNEL
[

—"

CAST IRON CONFORMING TO —- -

CDOT STANDARD SPECIFICATIONS,

SUBSECTION 712.06.
SECTION A-—A ?s %]

MANHOLE RING AND COVER

REFERENCE: MANHOLES lssued:_ 05/2013

CDOT M & S STANDARDS Revised:

M-604-20 9Q DOUGLAS COUNTY [T
SP.43e




T—BASE MANHOLES:

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

. THESE DETAILS SHALL ONLY BE CONSTRUED TO SHOW CONCEPTUAL AND STANDARD DIMENSIONAL
REQUIREMENTS FOR TYPE T—BASE MANHOLES. THE CONTRACTOR SHALL FURNISH DETAILED SHOP
DRAWINGS FOR APPROVAL PRIOR TO FABRICATION. THE DETAILS SHOWN HEREIN APPLY ONLY
TO 72-INCH DIAMETER PIPE AND LARGER.

. EXCEPT FOR CLASS OF PIPE, SPECIFICATIONS TO BE MET FOR THE MANHOLE SHALL BE THE
SAME AS THOSE REQUIRED FOR THE ADJOINING PIPE CULVERT OR SEWER.

. THE T-BASE SECTION SHALL MAINTAIN ITS INTERNAL SHAPE AND FLOW AREA WITH ANY
GROUTING, ETC. APPLIED SO AS TO NOT DISTURB THE NORMAL FLOW OR REDUCE THE AREA.

A WHEN FINAL GRADE IS
PAVEMENT SURFACE, RECESS
MH RING AND COVER: E=

1/47 M., o =
1/2" MAX. \
CONCRETE GRADE N™\"5" ¢ PRECAST

RINGS FLAT TOP WITH 24"
ECCENTRIC OPENING

MANHOLE RING AND COVER—\ /— FINAL GRADE A

16" MAX./12” MIN. —

STD. 5’ ¢ MH
RISER SECTIONS

FLEXIBLE JOINT SEAL
CONFORMING TO AASHTO
M 198 TYPE A (TYP))

JOINT DETAIL TO
BE APPROVED
PRIOR TO
FABRICATION

CIRCULAR RCP CIRCULAR RCP
ITUDINA CTl (TRANSVERSE SECTION)

MANHOLE T—BASE

REFERENCE: MANHOLES lssued: 05/2013

CDOT M & S STANDARDS Revised:

M-604-20 9Q DOUGLAS COUNTY [T
SP.43f




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

4" (TYP)

PLAN

GROUND ELEVATION CONCRETE GRADE 24" MH RING & COVER
} RINGS ‘ /_
N

SN et NN
A

BACKFILL T
MATERIAL 20

=

MANHOLE
STEPS

LW
H o=

FEXIBLE PLASTIC

SEALING COMPOUND , ~
(ALL AROUND) 5 ¢ MH BARREL SEC.

| @ T0S. R
\ OPENING AS ;=1

SPECIFIED 4

,— MH STEPS

¥
[e=]
[
—.

— ALLOW FOR MH
STEP BLOCK
OUT, SEE DTL.

ALTERNATE FORM "Z )

LOCATIONS

(FOR Y > 20°, SPECIAL MANHOLE DESIGN REQUIRED)

PIPE I.D.

LEAN CONCRETE FULL INVERT CHANNEL
FILL v SHAPING REQUIRED

a FOR THIS MH.

] Aq*‘ v TOS. o
< 9 L
LEAN CONCRETE FILL-

<

4 < <

SN NN NN NN NN NN

FORWE/DSTII?P PBLfggK CgGFTﬂNEL R R R R R R SumABLE

(MONOLITHIC POUR) ELEVATION

REFERENCE: TYPE "P" MANHOLE lssued:___05/2013
CITY AND COUNTY OF DENVER Revised:

DRAVING NUMBER S-504.1 | §Q DOUGLAS COUNTY [Fawmg v
SP.44a




GENERAL NOTES
. THIS MANHOLE IS APPLICABLE ONLY WHERE SPECIFIED ON THE DRAWINGS.

. TOTAL "Y” DEPTH IS LIMITED TO 20" MAXIMUM. FOR Y > 20" A SPECIAL DESIGN
IS REQUIRED.

. PRECAST MH BARRELS AND SECTIONS SHALL CONFORM TO ASTM C-478. IN
ADDITION, MANHOLE STEPS, BARRELS, SHIPLAP JOINTS, RING & COVER SHALL
CONFORM TO ALL APPLICABLE DOUGLAS COUNTY STANDARDS.

. WALLS SHALL BE FORMED ON BOTH SIDES.

. CAST-IN-PLACE MANHOLE SHALL BE CLASS D CONCRETE AND SHALL CONFORM
TO DOUGLAS COUNTY STANDARD SPECIFICATIONS FOR REINFORCED CONCRETE
iLRElI{I%II-E%R%SE LA(‘)'\\IND THE STANDARD CONSTRUCTION SPECIFICATIONS EXCEPT AS

y . ALL REINFORCING STEEL SHALL HAVE A MINIMUM YIELD STRENGTH OF 60,000
90° PSI.  VERTICAL STEEL SHALL BE PLACED AT € OF WALL. ALL BARS SHALL HAVE
\\ A 2" MINIMUM CLEARANCE. ALL REINFORCING BARS SHALL BE EPOXY COATED.

. CLEAR COVER REQUIREMENT éUNLESS OTHERWISE NOTED) TO BE 2" (3" FROM
BOTTOM OF FOUNDATION SLAB.)

PIPE 1.D.
. LATERAL SUPPORT SHALL BE PROVIDED AND MAINTAINED FOR WALLS DURING
BACKFILLING OPERATIONS.

STRUCTURE DIMENSIONS 30" BEND
. BEFORE CONCRETE IS PLACED, DESIGN DRAWINGS & PLACING DRAWINGS WILL BE

PIPE SIZE | » | 8" | CHECKED TO INSURE THE PROPER PLACEMENT OF EMBEDDED [TEMS, PIPE,
REINFORCING STEEL, MANHOLE RINGS, KEYWAYS, ETC.
60" -

66" T > . ALL REINFORCING BARS WILL BE PLACED ONLY AS SHOWN ON DOUGLAS COUNTY
72" — APPROVED DETAILS (PLACING) DRAWINGS.

78 — . REINFORCING BARS WILL BE SPLICED ONLY AT LOCATIONS SHOWN AND DETAILED
.. ” ON THE DRAWINGS. BARS WILL BE WIRE-TIED, NO TACK WELDING WILL BE
8"=GROUT THICKNESS PERMITTED.  MINIMUM BAR BENDING DIAMETER IS SIX TIMES THE DIAMETER OF
|70HANNALIZATION THE REBAR BEING BENT.

W=NORMAL WALL . SHOP DRAWINGS (PLACEMENT DRAWINGS) WILL BE REQUIRED.
] r DIMENSION

. REINFORCEMENT IN WALLS & BASE SLAB IS VARIED BY DESIGN HEIGHT ™Y”.

f . WHEN DIMENSION H < 2° SET TOP SLAB ELEVATION NO MORE THAN 12" +
T=PIPE THICKNESS BELOW FINAL GRADE TO ALLOW COVER FOR MH RING & COVER, CONCRETE
S=STEP OUTSIDE DIMENSION GRADE RINGS. DIMENSION K MAY BE GREATER THAN 12”.

STEP_BLOCK OUT DETAIL . EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED 3”.

. STEPS SHALL BE PROVIDED WHEN MANHOLE DEPTH EXCEEDS 3'-6" AND SHALL
BE IN ACCORDANCE WITH AASHTO M 199.

. ALL GRATES AND FRAMES SHALL BE GRAY OR DUCTILE CAST IRON CONFORMING
TO CDOT STANDARD SPECIFICATION, SUBSECTION 712.06. GRATES AND FRAMES
SHALL BE DESIGNED TO WITHSTAND HS 20 LOADING.

. THE MH RING (FRAME) SHALL BE SET ON CONCRETE GRADE RINGS. THE FRAME
SHALL BE SURROUNDED WITH A CONCRETE COLLAR IN UNPAVED AREA AND
CONCRETE PAVEMENT, OR FULL DEPTH ASPHALT IN ASPHALT PAVEMENT. SEE
DETAILS ON STANDARD DETAIL SD-6, SHEETS 2 AND 3.

. IF ANY REBAR HAS TO BE CUT ON THE JOB SITE, THE EXPOSED BARE STEEL
EE%IR_ _I?g %NLIIJ%DIATELY COVERED WITH A MANUFACTURE APPROVED EPOXY PAINT

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

. FLOW CHANNELS AND INVERTS SHALL BE FORMED BY SHAPING WITH CLASS B
CONCRETE.

PIPE 1D . STUB-OUTS SHALL EXTEND A MINIMUM OF 1 PIPE SECTION BEYOND OUTSIDE
WALL SURFACE OF MANHOLE AND BE SATISFACTORILY PLUGGED.

STRUCTURE DIMENSIONS 45° . THE SLOPE OF THE MANHOLE COVER SHALL MATCH THE ROADWAY PROFILE AND
- CROSS SLOPE.

PIPE SIZE | "B"

60" -
66" -
72" =
78" -

REFERENCE: TYPE "P" MANHOLE lssued:___05/2013
CITY AND COUNTY OF DENVER Revised:

DRAWING NUMBER S-504.1 | §Q DOUGLAS COUNTY [Fawms v
SP.44b
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#5's @ 12" EF.

#7's @ 45 EF.

2-#5's TF.
3-#6’s BF.

#5's @ 12°EF.

2
Te (2-45'S TF.
&£/ 3-47's BF.

2—#4 CLOSED
STIRRUPS (TYP.)

#5 EDGE BAR EF.
(ALL AROUND)

/F\ TOP SLAB SECTION (H>2')

@)

SET TOP OF PIPE
FLUSH WITH INNER

WALL (TYP.)

INVERT
/ LEAN CONCRETE
FILL

(EN

CONTRACTOR TO NOTCH & BLOCK OUT
WITH STYROFOAM AROUND PIPE & FORM
A SMOOTH BEVELED EDGE WITH AN
APPROVED NON SHRINK GROUT.

\SAWCUT PIPE PARALLEL
TO INNER WALL.

LEAN CONCRETE
FILL

DETAIL

\1 |2 /(PIPE END TREATMENT)

REFERENCE:

CITY AND COUNTY OF DENVER
DRAWING NUMBER 5-504.1

TYPE "P" MANHOLE lssued:___05/2013

Revised:

©Q DOUGLAS COUNTY [Fram e

COLORADO
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2-#5's TF.
3-#7’s BF.

#4 CLOSED STIRRUPS
@ 9”(TYP.)

3”
#Z's @ 45 EF.

2
Y]

& 1-45 TF.
2-#6's B.F.

#5 EDGE BAR EF.
(ALL AROUND)
#7s @ 45 EF.

TOP SLAB: (H<2')

2" CLR.
(TYp.)

| 45's 2" CLR.
. . (TYP.)
[ Jo-0" | St

1
#6's © 6" BF. 2046 ~ 5
(FOR 1.D.>60") - ] 3

2
/G TOP SLAB SECTION (H<2")

2z

, » #5
#5's @ 12" TF.
)

TABLE "B”
BAR SIZE SPLICE LENGTH (LAP)

#5
#6 2-2"

NOTE: BARS TO BE SPLICED ONLY AT
LOCATIONS SHOWN.

#5'S @ 12°EW.EF. (t :
s —_— yp) SEE TYP.
(FOR Y < 14) o [ TABLE B (vP.)

#6' @ 12°EW.EF. > J X #5's @ 12"EW.EF.

BAR LAP 2" CLR

(FOR 14’ > Y < 20)

- —= (FOR Y < 14)
tﬁ #6'5 @ 1 2'E-W-IE-F-
- #5'S @ 12"EW.EF (FOR 142 Y < 207
TIN(FoR ¥ < 14) }
#6° @ 12’EW.EF. 2" CLR]

(FOR 14' > Y < 20" (vP)

10" WALL
THICKNESS

p——

~ L’

/ €\ SECTION /D DETAL
\1[2/ (rvp. waLL) ]2/ (TYP. CORNER)

REFERENCE: TYPE "P" MANHOLE lssued: __05/2013

CITY AND COUNTY OF DENVER Revised:

DRAWING NUMBER S-504.1 | §Q DOUGLAS COUNTY [Fawmg v
SP.44d




|
——1 1 l=—7%" DIA.

9%
(SEE NOTE 2)
(BARREL SECTION)

(SEE NOTE 3)
(CONE SECTION)

&

QD
QO
Q
&

&
&
&

| | 14"
-~ 15 5/16"

4

PLAN

NOT TO SCALE

— He"

Lf\ r“f

147

15%6”
ELEVATION

NOT TO SCALE

#4 DEFORMED
STEEL BAR %@

5%
%"

f=—1 (——

SECTION

NOT TO SCALE

[~— 3%" PENETRATION
6
BARREL SECTION
oW
(CONE SECTIO

L~

DETAIL

N

P

OT TO SCALE

OLYPROPYLENE REINFORCED PLASTIC STEP

END VIEW

NOT TO SCALE

GENERAL NOTES

. ASTM SPECIFICATIONS:

A. ASTM C-478
B. ASTM A-615 GRADE 60 (STEEL REBAR).
C. ASTM 2146-69, TYPE Ill, GRADE 16906 (POLYPROPYLENE).

. STEPS INSTALLED IN MANHOLE BARREL SECTIONS OR VERTICAL

WALLS OF STRUCTURES SHALL HAVE A 9%’
PROJECT FROM THE WALL 6".

LEG AND SHALL

. STEPS INSTALLED IN MANHOLE CONE SECTIONS SHALL HAVE AN

84" LEG AND SHALL PROJECT FROM THE WALL 47%”.

. ALL STEPS SHALL HAVE A PENETRATION DEPTH INTO THE WALL

OF 3%".

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

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

. INSTALLED STEPS SHALL BE CAPABLE OF WITHSTANDING A PULL

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

. PINS MUST BE SMOOTH AND CONTINUOUSLY TAPERED.

DIMENSIONS OF THE PIN AND THE INSERTED PORTION OF THE
MANHOLE STEP ARE TYPICAL ONLY. DOUGLAS COUNTY
INSTALLATIONS REQUIRE A MATCHED COMBINATION OF A TAPERED
INSERT PIN AND MANHOLE STEP, AS RECOMMENDED OR
REQUIRED BY SPECIFIC MANUFACTURER OF THE STEP TO BE
USED.

. THIS STEP CAN ALSO BE USED IN TOE POCKET INSTALLATIONS

PROVIDED 5" TOE CLEARANCE IS ALLOWED.

FINISH WALL

SURFACE \

%6'—><— ‘74

<

B _ 1%2"
b
DETAIL PIN BLOCK OUT
NOT TO SCALE

REFERENCE:

CITY AND COUNTY OF DENVER

DRAWING

MANHOLE AND INLET
STEPS

Issued:__ 05/2013

NUMBER S5-730

7N
©Q DOUGLAS COUNTY

Revised:

Drawing No.

SP.45

COLORADO




RIGID PIPE FLEXIBLE PIPE

LIMITS OF
LIMITS OF STRUCTURE

STRUCTURE /‘ EXCAVATION
EXCAVATION AS PER CDOT 206.03
AS PER CDOT 206.03

oA ANGLE OF
(" #S—RePOSE TO THE
HORIZONTAL

1 TRENCH
H

v

L COMPACTED STRUCTURE

BACKFILL CLASS 1 AS
PER CDOT 703.08

X

COMPACTED STRUCTURE
BACKFILL CLASS 2 AS
PER CDOT 703.08

SRR N e L W

- 2.
| PER CDOT 703.08 CDOT \ STRUCTURE
703.08 EXCAVATION

IN SOIL

RRRRIR:

<

AN STRUCTURE STRUCTURE

PER_TABLE
STRUCTURE EXCAVATION EXCAVATION - -
EXCAVATION - 1IN solL N ROCK 8.2 (TYPICAL)

IN ROCK

MAXIMUM HEIGHT OF FILL OVER TOP OF PIPE IN FEET
REINFOR R TEEL — " x 1/2" CORRUGATI LEGEND

M, |01 INCH CRACK D-LOAD B H ABOVE TOP OF PIPE IN FEET g e om0 of
)a = Inside digmeter (LU.) of pipe
Bi;i 1350 P!PEZO(?BASL 3000 o » | 1-15 [16-20]21-25]26-30]31-35]36-40 % Bd = Trench Width .
*; THICKNESS IN INCHES t = Wall thickness of pipe
% CLSM = Controlled Low Strength Material

a = Loose granular bedding, as follows:
42 - -064.064|.064 |.064 |. a=0" for Flexible Culverts in Soil

50 a=3" for RCP Culvert in Soil.
a=12" for Culvert in Rock.
.0791.079(.079 (.079. * TRENCH WIDTHS
RCP: Bd = Min. of 1.33(Ba+2t), or (Ba+2t)+12"
éf’er AASHTO' Section 17&[ .
.0791.0791.0791.109|. CSP: Bd = Min. of Ba+4 (Per AASHTO Section 12)
! gr.ddin material for SOIL shall be Structural Backfill
ass 1 or 2.
! gr.ddin material for ROCK shall be Structural Backfill
oss 1.

GENERAL NOTES

1. ALL WORK SHALL BE DONE IN ACCORDANCE WITH
THE STANDARD SPECIFICATIONS APPLICABLE TO THE

138 (.138.168 PROJECT.

ALL TRENCH INSTALLATIONS SHALL BE IN

138|.168 " ACCORDANCE WITH OSHA AND COLORADO
: : DEPARTMENT OF TRANSPORTATION REGULATIONS.

= Height of fill over top of pipe

.079(.109|.109|.138 (.

154 109 |.109 |.138 |.168 |.
163
173
191
208

224
% % Based on Bd=1.33(Ba+2t).

thickness can vary between . THE USE OF NON—REINFORCED CONCRETE PIPE WILL
manufacturers. NOT BE ALLOWED IN DOUGLAS COUNTY.

RCP DESIGN CRITERIA CSP_DESIGN CRITERIA
Safety Factor = Per ASTM C76 (3"x1" CORRUGATIONS: 60 TO 84 Pipe )

40
40
40
40
40
40
40
40
40
40
40
40

Soil Weight = 120 Ib. per cu. ft shall be .064" thick (16 gauge) to H=40 ft
Bedding = Type 2

Soil Weight = 120 Ib. per cu. ft.

Safety Factor for Seam Strength = 2.00
ALL UTILITY REPAIRS MUST BE Bucking Stress Level = 1/2 Yield Strength

BACKFILLED WITH CLSM. SEE Load Factor (Backfill) = 95% Standard
DOUGLAS COUNTY ROADWAY DESIGN Density, AASHTO—
AND CONSTRUCTION STANDARDS T 99 (K=0.86)
MANUAL FOR SPECIFIC DETAILS.

NOTE: All trenching shall comply with all State, Federal and O.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 DOUGLAS COUNTY PIPE INSTALLATION IN

| d: 05/2013
ﬁcmez Hewman TRENCH ssued: __05/2013
JANET HERMAN, P.E. Revised: 05/2021

E:\IR(I;EIEITECI-%EINOGF PUBLIE WORKS @@ DOUGLAS COUNTY Drawing No.

COLORADO

pate 06/18/2021 SP.46a




NOTES:

1. This trench backfill detail specifies requirements in addition to those specified in the latest edition of
the Colorado Department of Transportation’s Standard Specifications for Road and Bridge Construction.

. A construction traffic control plan shall be submitted to and approved by Douglas County prior to
issuance of construction permits in the County right—of—way.

. Trench shall be braced or shored as necessary for the safety of the workers and protection of other
utilities or structures in accordance with applicable local, state and federal safety requlations.

. The trench width shall be confined to those minimum dimensions, which will permit proper installation
and acceptable pipe loading, as established by current local, state and federal Safety regulations.

. Backfill compaction requirements: Minimum density will be determined in accordance with AASHTO T 99 or
T 180 as defined by CDOT Standard Specifications Section 203.07 and CDOT 703.03. Except for CLSM.

. Pavement edges shall be saw—cut. Edges shall be tack coated prior to patching.

. All storm sewers shall be constructed so that a minimum cover is maintained to withstand AASHTO
HS—20 loading on the pipe. The minimum cover to withstand live loading depends upon the pipe size,
type and class, and soil bedding condition, but shall be not less than 1—foot at any point along the
pipe. Other factors that affect the depth of the pipe are hydraulic grade line elevations, inlet depths,
adjacent utilities or utility crossings, including water and sewer services lines along residential streets, and
connections to existing storm sewer systems. The roadway subgrade, which supports the pavement section
is typically plowed to a certain depth, moisture treated and compacted prior to the placement of the
sub—base, base course, and surfacing. There are also instances where the subgrade material must be
excavated and replaced or treated to a certain depth to mitigate swelling soils. These efforts can
impact the storm sewer system if it has not been designed with adequate depth. The design engineer
shall use the best information available, including pavement design or soils reports (if available) to ensure
that storm sewer pipes have adequate depth.

. Changes in design criteria will require compensating change in pipe design.

. When pipe sewer is to be extended or replaced with pipe of different material, the connections shall
conform to the detail shown on plans or be approved through Douglas County Engineering.

. When two or more conduits are laid side—by—side, they shall be placed so that they are % outside
diameter, or % outside span, or 3 apart, whichever is less. However, if end sections are used, the
minimum spacing shall be 1° between the outside edge of end sections.

. TRENCH INSTALLATION (per OSHA Standards):

a. Trenches over 5 feet in depth shall be either shored or the trench walls shall be sloped no steeper
than 3:1 to the angle of repose. |If sloped, the bottom of the slope shall be a minimum of 1 foot
above the top of the pipe.

. Shoring will be required when the bottom of the slope is more than 3 feet above the bottom of
the trench.

c. All sheeting or shoring to be removed.
12. CLSM may be used in place of Structural Backfill.
13. CLSM shall not exceed a strength over 100 p.s.i.

REFERENCE: Douglas County Drainage Manual and Colorado Department of Transportation "M” Standards.

TO BE USED IN OPEN FIELDS OR PRIOR TO PAVING ROADS

APPROVED BY DOUGLAS COUNTY PIPE INSTALLATION IN

Janet Herman TRENCH NOTES
JANET HERMAN, P.E. Revised: 05/2021

[E):\IRGI-:IEIITE%EINOGF PUBLC WORKS @@ DOUGLAS COUNTY Drawing No.

pATE 06/18/2021 CORORADRO SP.46b

Issued:__ 05/2013




Existing street surface Existing street surface

See Asphalt Street Cut/Patching detail for pavement replacement ——=

Lower limits of slope or
bedding of trench walls

OV NN

Min. Depth,
See notes 7 &
on SP.47b

course

Uniform
saw—cut line

Bedding trench
Vertical Walls

Existing base course

Existing base cours

0OPOoO0O0000OPOOO
oo ocdoooooOo(

[SRONe;
00

O
00

Bedding material:
squeegee

Joolooooooolooo

%
L

Trench width

NOTE: SEE NOTES ON SP.47b

TO BE USED FOR STREET CUT ONLY
APPROVED BY DOUGLAS COUNTY | PIPE INSTALLATION IN TRENCH

Hanet Ferman FOR STREET CUT
JANET HERMAN, P.E. Revised: 05/2021

E:\IR(I;-:IEITE%EINOGF PUBLIE WORKS @@ DOUGLAS COUNTY Drawing No.

oae 06,/18/2021 COLORADO SP.47a

Issued:__ 05/2013




NOTES:

This Pipe Installation detail specifies requirements in addition to those specified in the latest edition of the
Colorado Department of Transportation’s Standard Specifications for Road and Bridge Construction.

A Construction Traffic Control Plan shall be submitted to and approved by Douglas County prior to issuance of
Construction Permits in the County Right—Of-—Way.

Pipe shall be bedded from 6" below the bottom of the pipe to 12" above the top of pipe.

Trench width shall not be more than 16" and not less than 12" wider than the largest Outside Diameter of the
pipe.

Al storm sewers shall be constructed so that a minimum cover is maintained to withstand AASHTO HS-20 loading
on the pipe. The minimum cover to withstand live loading depends upon the pipe size, type and class, and soil
bedding condition, but shall be not less than 2—foot at any point along the pipe.

For water and sanitary sewer pipes, refer to the maintaining district standards for pipe bedding materials.
Pavement edges shall be saw—cut and kept to a neat vertical edge prior to paving.

Edges shall be tack coated prior to patching.

When storm sewer pipe is to be extended or replaced with pipe of different material, the connections shall
conform to the detail shown on plans or be approved through Douglas County Engineering.

. When two or more conduits are laid side—by—side, they shall be placed so that they are }4 outside diameter, or J/z
outside span, or 3’ apart, whichever is less. However if end sections are used, the minimum spacing shall be 1’
between the outside edge of end sections.

. Trench installation per OSHA Standards.

TO BE USED FOR STREET CUT ONLY
APPROVED BY DOUGLAS COUNTY PIPE INSTALLATION IN TRENCH

ﬁmez Ferman FOR STREET CUT NOTES
JANET HERMAN, P.E. Revised: 05/2021

E:\IR(EEITE%EINOGF PUBLIC WORKS @@ DOUGLAS COUNTY Drawing No.

pATE 06/18/2021 COLORADO SP.47b

Issued:__ 05/2013
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HEADWALL FORX SINGLE PIPE

HEADWALL FOR DOUBLE PIPE
X

1
2" CLR. ALL AROUND, TYPICAL

/

I —

24" NOTCH,
OPTIONAL FOR
WINGWALL.

T N R
402~ |—
—| A |—+—112" cTRSI—+—{ A

TYPICA

 HEADWALL. |

OPTIONAL NOTCH
OPTIONAL MATERIAL—>

nbira
1'=0" /
45 x /@ 12" centers/ // /

/

INTO' WINGWALL 2'—-0" MIN.
TOP OF g / /

RE—BARS FROM WINGWALL
FOOTING CONTINUE INTO
/ THE HEADWALL.

WINGWALL

/
/

WINGWALL

A

20" MIN
(TWO EACH TIE) — O I__

402 |
Y i

402

o

402 403 404

"D” FOR
THICK—WALL PIPE, = Bc + 6"
THIN-WALL PIPE, = Ba + 8"
THIN-WALL PIPE-ARCH = SPAN + 8"
STRUCTURAL PLATE—ARCH = RISE + 8"

BAR BENDING

TYPICAL WALL—]| 12"

403
401 —
601 . -

\_/TYPICAL BAR LJ
INSTALLATION

INLET OUTLET INLET OUTLET

ENDS OF ENDS OF
THIN—-WALL PIP THICK—WALL PIP

REFERENCE:

HEADWALLS FOR PIPE
CULVERTS

Issued:__ 05/2013

CDOT M & S STANDARDS
M-601-10
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DIMENSIONS QUANTITIES
EQUIV. CONCRETE | STEEL
Ba P ANRISE A SGL [ DBL | SGL [ DBL
in.| in.| in. |ft.—in] in. —in.| in. 8 in. |cu.yd]cu.yd] Ibs. | Ibs.
72| 81| 59 —-9| 8 - 2.72|5.10| 250 | 467
78| 87] 63 - - 2.85]5.34| 275 531
84| 95| 67 - - 3.08]5.79| 290 | 547
90 ]103] 71 - - 3.30] 6.21] 321 591
96 |112] 75 - - 3.52]6.65| 314 | 606
102 1171 79 —9| 8 —-11] 9 3.63]6.86| 356 | 672

108 |128| 83 = - 3.96| 7.51| 376 | 699

1.5 Ba + 24"

Ba + a —

T
DIMENSIONS 75 Ba + 12 QUANTITIES Xq

CONCRETE | STEEL® 16"

Ba|Bc [ X | 1. | A1 |y | B[X2[SGL]DBL |SCL|DBL 1

in. | in. [ft. . . in. . .| in. jcu.yd]cu.yd] Ibs.] Ibs. y= 1

54| 65 = 7 20| 2.12| 3.55|209|364 ISE+52" RISE ) .

60| 72 7 -0| 10 21[2.35| 3.99|236|414 ~ | |24 T SPAN —) 36— SPAN —j24

66| 79 1 - 7 [10— 22| 2.60| 4.44 249|453 -
72| 86 —0] 10 |10- 23| 2.85| 4.91]|270[476 J 36
78| 93 =3[ 11 [11— 24[3.11] 5.29| 306|527 —
84 7 — 7 11— 25| 3.38] 5.68] 333|572 . ] .
90 [107 = = 26| 5.66| 6.08 | 335|593 ——SPAN + 48"— 2 SPAN + 84
96 10 [12- 27| 3.94] 6.48| 379|649

78(4.246.89 | 400|664 H A ALL PIPE A
7 13- 29| 4.54|7.30|424|707
AL F PIP DIMENSIONS QUANTITIES

EQv. SPAN CONCRETE | STEEL B

Ba ) - . ] . SGL | DBL | SGL [DBL
TYPICAL in. | ft.—in. - .| ft cu.yd.cu.yd| Ibs.| Ibs.
TOP-VIEW 66 6-1 2.52| 4.70| 232 | 424
75| 7-0 2.80| 5.25| 282 | 509
[ ] 84| 7—-11 3.08| 5.79] 291[540

93| 8-10 3.36| 6.33] 309|622
|— X —| 1 102 9-9 3.63| 6.86| 379 |673

111 [10-11 4.05| 7.67| 377 | 711
120 [11-10

4.36| 8.28| 395 731
, 132 [12-10
47| 14-1
24 4 24 150| 15-4
—~_Z > 159 [15-10

4.75] 9.03| 441|839
-~ Ba + 48°-| 2Ba+ o + 48" —~|

.:_,.

-
-

—_
o

@ | Z|oo oof o | ©

5.17| 9.86| 448 | 931
5.69)10.88]| 490|953

5.89 [11.25| 534 |1019

Lomm\lTlmmU!(.ﬂ-P.

|
o | wo]d = = = N

©
|
N

SKEW | FACTOR HEADWALL SHALL BE PERPENDICULAR TO THE CULVERT
DIMENSIONS QUANTITIES SLE[(cosecA’)| CENTERLINE UNLESS OTHERWISE SPECIFIED. TABULATED
CONCRETE | STEEL B A DIMENSIONS AND QUANTITIES MUST BE ADJUSTED FOR

Ba X A B SeL T oeC [ Se T oer SKEWED INSTALLATIONS.

in. | ft.—inJ in. —i i .—in.| in. | cu.yd| cu.yd.] Ibs. | Ibs. X
54| 8-6 7 - - 15 | 2.19| 3.81| 211]| 358 . APRON\‘ #4 x 2'—
. @

60| 9-0] 10 - = 18 | 2.38 | 4.25| 217 396 : -
66| 9-6 7 - - 12 | 2.58 | 470 | 252 | 454 . PROJECT 1°-0
72110-0] 10 — 10 — 15 | 2.78 | 5.17 | 255] 472 . at

78|10-6 7 — 10 |10— 18 | 2.98 | 5.56 | 276 | 499 HEADWALL
84|11-0] 10 = 10]11= 12 | 3.19] 5.95| 297 ] 553
9011-6 7 — 10 |111- 15 | 3.40| 6.36 | 317 | 571
96112-0| 10 — 10 12— 18 | 3.62| 6.79 | 321| 597
12-6 7 — 10 |12—- 12 | 3.84 | 7.21| 364 | 663 FACT
13-0| 10 — 10 | 13— 15 | 406 | 7.63 | 362 | 678 SKEW CTOR

HEADWALL FOR THIN — WALL ROUND PIPE

GENERAL NOTES
. CONCRETE SHALL BE CLASS D.

. HEADWALL SHALL BE PERPENDICULAR TO THE CULVERT € UNLESS OTHERWISE SHOWN ON THE PLANS. TABULATED
DIMENSIONS AND QUANTITIES MUST BE ADJUSTED FOR SKEWED INSTALLATIONS.

. FOR WINGWALL DETAILS, SEE STANDARD M-601-20.

- VOLUME OCCUPIED BY PIPE HAS BEEN DEDUCTED FROM STEEL AND CONCRETE QUANTITIES.

. EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED 3.

. ALL BARS SHALL HAVE A 2" MINIMUM CLEARANCE.

. YEAR OF CONSTRUCTION STAMPED ON DOWNSTREAM HEADWALL PER DOUGLAS COUNTY SPECIFICATIONS.

WHEN TWO OR MORE CONDUITS ARE LAID SIDE BY SIDE, THEY SHALL BE PLACED SO THAT THE ADJACENT PIPES WILL
BE J4 INSIDE DIAMETER OR % INSIDE SPAN OR 3 FEET APART (INCLUDING WALL THICKNESS) WHICHEVER IS LESS.

ADD 0.89 x (X OR X;) (LB.) WHEN APRON IS REQUIRED.

REFERENCE: HEADWALLS FOR PIPE
CULVERTS lssued:___05/2013

CDOT M & S STANDARDS Revised:

M-601-10 9Q DOUGLAS COUNTY [T
SP.50b




GENERAL NOTES

. ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED %".

. WINGWALL FOOTINGS AND FLOOR OF BOX CULVERT SHALL BE
POURED MONOLITHICALLY.

. DIMENSIONS "H", "Ba”, "RISE”, k", "I", "m” AND ANGLES FOR
WINGWALLS SHALL BE AS SHOWN ON THE PLANS.

. REINFORCING STEEL SHALL BE GRADE 60.

. THE MINIMUM SPLICE LENGTH FOR COMMON BAR SIZES SHALL BE:
BAR # #5 #6
SPLICE_LENGTH = -7 2-0"

SHORT C — BARS
ALTERNATE WITH
LONG C — BARS.

1'-2' -8
20" 30" 34"
we 2-8 3-2" 48" 52"

c & d BARS| f401’-6" [ f401'-6" -6"_| e01-6" | f401'-4"
+CONC.CUYD./LF| _ 0.161 0.210 0.358 0.407
+REINF. (B./LF| 80 9.3 14.3 16.4

*DOES NOT INCLUDE TOE WALL QUANTITIES

DESIGN TABLE

—

—

I +— 10 \_
|2';4- 3,f82“ -0 ‘ CONSTRUCTION FOOTING LINE.

, /
3;5 1._4,.{ F.ﬁ. /

t ! N\ DESIGN FOOOTING LINE. 022"
PLAN

USE DESIGN FOR
L h=s’ = <—h=7'—><—h=8'—>|<—h=9'—>|

\—TOP OF FOOTING
ELEVATION

DESIGN EXAMPLE

WINGWALLS lssued:___05/2013
CDOT M & S5 STANDARDS Revised:

M-601-20 9Q DOUGLAS COUNTY [T 7w
SP.51a

REFERENCE:




FILL SLOPE “7,:

Ex 5'-0" MAX. FOR 1/%:1 SLOPE

——I 10" I‘— 7l
=l UNLIMITED FOR SLOPES FLATTER THAN 1%:1
=

#4 ALONG — 1 i
TOP OF WALL i
9 /—2 CLR.

# 0 1"-0"—

LONG
C—BARS\

SHORT C — BARS
ALTERNATE WITH —
LONG C — BARS. DRAINAGE BEHIND WALLS, IF

h REQUIRED, WILL BE

a/2— SPECIFIED AND PAID FOR

AS SHOWN ON THE

I
CONSTRUCTION PROJECT PLANS

KEY

d — BARS
2" CLR. /

I N 4

TYPICAL SECTION

71

QUANTITIES FOR TOE WALL ONLY #4 0 1'-6
CONCRETE 0.049 CU. YD./LIN. FT.
REINFORCEMENT 3.4 LB./LIN. FT.

\ 3" CLR.
44 |_@ 1-0"

o |

WITH TOE WALL

*WFIT

'—3' CLR.
i
/

—

APRON
TOE WALL

\—#4x2 -0" @ 1-6"

WITH CONCRETE APRON

REINFORCEMENT 0.89 LB./SQ. FT.

(SEE DETAIL "A")

REFERENCE:

WINGWALLS

CDOT M & S STANDARDS
M-601-20

Issued:__ 05/2013

Revised:
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CONCRETE APRON, IF SPECIFIED ON PLANS.

APRON
TOE WALL

CONSTRUCTION
JOINT

INLET APRON WILL BE
REQUIRED IF CBC
USED AS A CATTLE
SKEWED HEADWALL, IF PASS.
SPECIFIED ON PLANS.

STATION

SKEW ANGLE 2

N
¢ OF ROADWAY #5 x ;\,/ @ 12" CENTERS
STATIONING
EACH FACE

LOCATION OF CBC SIX LONGITUDINAL
TOW WALL f #4 FOOTING BARS,
PROJECT 1°-0"
MIN. INTO CULVERT
FLOOR FOR PIPE
HEADWALL (SEE

TYPICAL CULVERT LAYOUT \m-601-10

DESIGN DATA:
UNIT STRESSES: 4,000 PSI

fs = 2
fe = 1,200 PSI
n=29

EQUIVALENT FLUID PRESSURE = 36 LBS./CU. FT.
MAXIMUM TOE PRESSURE = 1 TON/SQ. FT.

ALL CONSTRUCTION JOINTS SHALL BE THOROUGHLY CLEANED
BEFORE CONCRETE IS POURED.

WINGWALL AND APRON CONCRETE SHALL BE: CHANNEL
CONCRETE CLASS D (BOX CULVERT) FOR CBC's. INVERT
CONCRETE CLASS D (WALL) FOR PIPES. BOX_SLOPE

LIVE LOAD SURCHARGE HAS NOT BEEN CONSIDERED. WALLS
WITHIN h/, OF THE EDGE OF THE ROADWAY SHOULDER WILL
REQUIRE A SPECIAL DESIGN IN ACCORDANCE WITH AASHTO
STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES.

APRON REQUIRED AT INLET OF THE CBC, IF USED FOR BOX_ ELEVATION
WILDLIFE PASSAGE OR PEDESTRIAN CROSSING. M = H, Ba OR RSE + (14"

UNLESS OTHERWISE SHOWN ON PLANS.

REFERENCE: WINGWALLS lssued:___05/2013
CDOT M & S STANDARDS Revised:__
M-601-20 @@ DOUGLAS COUNTY [Trowrs 1

COLORADO

SP.51c




GENERAL NOTES

DIMENSIONS OF END SECTIONS MAY VARY SLIGHTLY FROM THOSE SHOWN ON THE TABLES DUE TO
DIFFERENT MANUFACTURER’S VARIATIONS.

CONCRETE END SECTIONS ARE TO BE FURNISHED WITH TONGUE OR GROOVE AS REQUIRED.
DESIGN LENGTH OF CULVERT OR SIDE DRAIN IS BASED ON LENGTH OF END SECTION SHOWN IN
TABLE. ANY ADDITIONAL PIPE REQUIRED TO PROVIDE THE DESIGN LENGTH SHALL BE FURNISHED
BY AND AT THE EXPENSE OF THE CONTRACTOR.

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

5'#IDTEECHONS FOR CMP ARCH CULVERT SHALL MATCH THE DIMENSIONS OF THE CULVERT SHOWN

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

GALVANIZED STEEL SHALL BE IN CONFORMANCE WITH AASHTO M 111, M 218 OR M 232.

FOR TYPE SD END SECTIONS, BARS SHALL BE FABRICATED FROM NPS-3 GALVANIZED STEEL
SCHEDULE 40 PIPE WHICH SHALL BE IN CONFORMANCE WITH ASTM A 53.

FOR_A TYPE SD END SECTION, THE INSTALLATION OF ALTERNATIVE 1 OR ALTERNATIVE 2 END
SECTION SHALL BE THE CONTRACTOR'S OPTION.

. CONCRETE PIPE JOINT FASTENERS SHALL BE INSTALLED AT THE FLARED END SECTION AND LAST
TWO PIPE JOINTS OF ALL RCP OUTFALLS.

. CONNECTIONS OF METAL END SECTIONS TO PLASTIC PIPE SHALL BE APPROVED BY THE ENGINEER.
. CLASS D CONCRETE TOE WALLS ARE REQUIRED AT THE ENDS OF ALL FLARED END SECTIONS.

REINFORCED CONCRETE PII

Pipe Wall
Inner | Thickness
Diameter
(inches) | (inches)

6" MIN. —|®

SECTION X—X

3/4 INCH GALVANIZED ANCHOR BOLTS, 7-7" + ——=| 3/4” CANOPY
NUTS AND WASHERS, MILD STEEL, ASTM A 307. HPE ROD LUG,
ROD LUG SHALL BE COATED WITH COAL-TAR,

EPOXY PAINT OR APPROVED EQUAL.

60° MAX.  30° MIN.

PIPE
DAMETER | F'

(inches)

18 - 30

36 — 42
i F g*% 5"
5 oo L - Léj’"
CONCEETE JOINT FASTENER
TWO PER JOINT
REFERENCE: CONCRE;‘:CC-)I_II!ON:'ESTAL END cued:  05/9013
CDOT M & S STANDARDS Revised:_ 09/2017

M-603-10 ©@Q DOUGLAS COUNTY [Tavms
SP.52a




SECTION F—F e 127 oc”~ END VIEW

EQuVALENT [ DIMENSIONS
CIRCULAR

DIA. sesNxRse| A | C | L | E
(inches)
2% 30 ] 19 | 9 |3 |72 |
30 38 | 24 [ 10 [ 18 [ 72 [ 60
36 45 [ 29 [ 12 [ |8 | 72
42 53 | 34 |16 |3 [ 9 [ 78
48 60 | 38 | 21 | 3 | 96 [ 84

54 68 43 26 36 96 90
60 76 48 30 36 96 96

END_SECTION FOR REINFORCED
CONCRETE ELLIPTICAL PIPE

MASTIC TO BE APPLIED <
WHEN REQUIRED. — |} "¢

TAPERED SLEEVE

T0 BE 12 GAGE
SMOOTH GALVANIZED

STEEL IN ACCORDANCE
WITH AASHTO M 218

SEE DETAIL A

DETAIL A

VARIES

WELD

MAY USE TYPE 1 OR 2
CONNECTION WITH
-~ D+1/8—m CORRUGATED END ON

OR RIVET
END SECTION
TO SLEEVE

TAPERED SLEEVE.

D

[ Z Ny

NOTE: METAL END SECTION

(INCHES) 0 BE FIRMLY WEDGED INTO

18 — 24
30 & 36
42 & LARGER

12 PIPE END BEFORE BACKFILLING
16
24

STEEL END SECTION FOR
CONCRETE PIPE
(ALTERNATVE FOR CONCRETE END SECTION)

REFERENCE:

CDOT M & S STANDARDS
M-603-10

CONCRETE OR METAL END
SECTIONS

N
©Q DOUGLAS COUNTY

COLORADO

Issued:_ 05/2013
Revised:_ 09/2017

Drawing No.

SP.52b




THIN—WALL ROUND PIPE
| |
PIPE  ITHICKNESS| DIMENSIONS

DIA. AlB|lH|[L| W T
(!L

15 0.064 6
18 0.064 10
21 0.064 12
24 0.064 13
30 0.079 16

36 0.079 19
42 0.109 22
48 0.109 27
54 0.109 30
60 . 33
66 . 18 36

72 . 39
78 N 42
84 .109 45

21 24 | 34
31 36 | 46
36 | 42 | 52
41 48 | 58
51 60 | 70

60 | 72 | 94
69 | 84 |106
78 | 90 112
84 | 102 124
87 | 114 | 136
87 | 120 [ 142

—
[(e] Ko Mo No] [o;Ne)]

87 | 126 | 148
87 1132 | 154
87 | 138 | 160

NN INNNIN =

THREADED ROD OR

ACCEPTABLE EQUIV. \
CONNECTOR

TYPE 1 TYPE 2 TYPE 3
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 CORRUGATIONS AND ALL
CORRUGATIONS. NOT TO BE USED CORRUGATIONS. NOT TO 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, SPOT WELDS, OR
2 IN. LONG SKIP WELDS ON 8 IN. CTRS.
REPAIR BURNT GALV. PER SPECS.

HOLES FOR TOE PLATE, AT HOLES FOR TOE PLATE, AT
12 C. T0 C. MAX SPACING 12 C. TO C. MAX SPACING

WA

IVQEP' — | H O Y H
S | e
| #f 2 |
| | r |
TOE PLATE (HELD—BOLTED) TOE PLATE (F|ELD—BOLTED) THI — A PlP A
ELEVATIONS

DIMENSIONS

PIPE ARCH
—1— REINFORCED EDGE T H| L
SPAN x RISE . )| a8 [(1578)

21

PIPE PAY LENGTH, ITEM 603 %g

- L 35
CULVERT PAY LENGTH, ITEM 617 w2

49
57

15 0.064 23
18 0.064 28
20 0.064 32

24 |0.079] 10 39
29 [0.079| 12 46

33 [0.109| 13 53 103
38 [0.109| 18 63 108
64 x 43 10.109| 18 12 70 |102 | 120
71 47 |0.109]| 18 12 77 114 | 132

END _SECTION AND CONNECTION DETAILS FOR ROUND AND ARCH CORRUGATED METAL PIPE CULVERTS
REFERENCE: CONCRETE OR METAL END
SECTIONS oued:02/2013
CDOT M & S STANDARDS Revied:
M-603-10 ©Q DOUGLAS COUNTY [T v
COLORADO s P.52c
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END SECTIONS FOR CIRCULAR PIPES

PIPE| MIN. DIMENSION (INCHES

DIA. | THICK OVERALL
(in) | (in.) W | “wipH | SLOPE

15 | .064 21 37 6:1 30
18 | .064 24 40 6:1 48
21 | .064 27 43 6:1 66
END SECTION CONNECTION 24 | .079 30 46 6:1 84
SIMILAR TO TYPE 1 OR
TYPE 2 IS REQUIRED 30 | .079 36 60 6:1

(SEE SHEET 1) 36 | .109 42| 66 6:1

LENGTH L

WO 1/2' DIA. GALV. HEX. HEAD BOLTS

1" x%/, " SLOTTED T )
FOR 1/, " DIA. GALV. BOLTS.~<{=\| .~/ 4
2 4 [

I__51/ o 3” GALVANIZED PIPE (SCHED. 40):
4 FLATTEN END, THEN BEND OUTSIDE

4" TO MATCH END SECTION SIDES.
- PIPE DIA: BAR END DETAILS

(FOR ALTERNATIVE 1)

TOP OF SLOPED —
END SECTION

REINFORCED EDGE FULL
LENGTH OF END SECTION.

GALV. BOLTS TO HOLD (SEE SECTION A-A)

THE SURFACES TIGHTLY
TOGETHER.
\ 2" \
H
P SN PR l
S
GALV. TOE PLATE EXT. *
(FIELD—BOLTED) HOLES @
12" CTRS. (MAX.)

w
OVERALL WIDTH

FRONT VIEW — ALTERNATIVE 1
(BARS NOT SHOWN) 6:1 SLOPE

ROLLED SNUGLY
AGAINST EDGE OF
SIDE WALL SHEET

STEEL ROD.

ROLLED SNUGLY
AGAINST EDGE OF
SIDE WALL SHEET

STEEL ROD.

F SECTI — ALTERNATI
TYPE SD END SECTIONS FOR SIDE DRAIN

REFERENCE: CONCRETE OR METAL END

SECTIONS
CDOT M & S STANDARDS Revised:

M-603-10 9Q DOUGLAS COUNTY [T
SP.52d

Issued:__ 05/2013




NOTE:
ALL CUT AND/OR WELDED SURFACES
TO BE PROTECTED WITH ONE FULL BRUSH COAT
OF ZINC RICH PAINT PER 707.09.

THD.2 /5"
l_% OR 3/4

E 1 DIA.

TWO STRUCTURAL
PLATE GALVANIZED
ASSEMBLY NUTS.

6" MIN.

TYPICAL ANCHOR BOLT
(GALVANIZED)

3" DIA. GALV. STEEL PIPE (SCHED. 40)
3 ANCHOR BOLTS
EQUALLY SPACED EQUALLY SPACED AT 24

T

3/4 GALV. CHANNEL,
TACK—WELDED
ALONG SLOPED
EDGE OF PIPE

— ALTERNATI

L

6:1 SLOPE

"
ANCHOR BOLTS

: .
L |

18" CLASS D CONCRETE TO TYPICAL EACH END

BE INCLUDED IN THE 1/4. FOR ALL PIPES
COST OF END SECTION.

3" SCHED. 40 PIPE

J

SIDE VIEW OF END SECTION — ALTERNATIVE 2

» 1
3/4 GALV. CHANNEL, TACK—WELDED EVERY 24" /4
OR LESS ALONG SLOPED EDGE OF PIPE

A Al
(FOR ALTERNATIVE 2)

TYPE SD END SECTIONS FOR SIDE DRAIN

REFERENCE: CONCRETE OR METAL END
SECTIONS lssued: __05/2013

CDOT M & S STANDARDS Revised:

M-603-10 9Q DOUGLAS COUNTY [T
SP.52e




‘ EXISTING COMBINATIbN (£URB,
/_ GUTTER AND SIDEWALK

SAWCUT —/ NEW COMBINATION CURB,
GUTTER AND SIDEWALK

DEPRESS GRADE 18"
UPSTREAM OF CHASE.

PR RIS
CXIIHXRHXIIIXCHK I INIIHHHK N
PO XRHXIHXXHXRIXIXHXIRHXIHXXHXRIXINXXNXN

FORM CURB TO MATCH
db CHASE SECTION.

2% SL
CHASE SECTION 2% SLORE_

SAWCUT
A\

EXISTING COMBINATION CURB,
/_ GUTTER AND SIDEWALK

1%"-3" LANDSCAPE THICKEN CONCRETE BELOW

ROCK, 6" DEEP CHASE SECTION TO BE 6"
THICK MINIMUM FOR 12" ON
BOTH SIDE OF CHASE SECTION.

SECTION A-A

"

PLAN

NEW COMBINATION CURB,
GUTTER AND SIDEWALK

CHASE SECTION

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

NOTES: ISOMETRIC VIEW

SAWCUT ALL AREAS TO RECEIVE CHASE SECTION.

THE USE OF THIS DETAIL MUST BE PREAPPROVED BY DOUGLAS COUNTY ENGINEERING DIVISION PRIOR TO CONSTRUCTION IN
R.O.W.

DIRECT CONNECTION TO YARD PIPES WILL NOT BE ALLOWED.

CHASE DRAIN SHALL BE LOCATED 2.5 MIN. FROM PROPERTY LINE.
RESIDENTIAL SIDEWALK

CURB CHASE PLAN

Issued:__ 05/2013
Revised:

50 _
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-1/2" B HAS. x 0-8"
=TS 4 x 3 x 1/4 x 4-11" PIPE
- CHKD. 16" X 411 X 41_3 7/8"

SECTION

GALV. AFTER FAB.
M 111-68 / A 123-68

RESIDENTIAL SIDEWALK

CURB CHASE DETAIL Issued:__05/2013

Revised:

9@ DOUGLAS COUNTY oo
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NOTICE

Recommended Mailbox Installations

To avoid damage to your mailbox and also allow the snowplows to remove
the snow from under your mailbox, the following dimensions are
recommended.

Edge of
Shoulder
BOX

)

Edge of
Pavement

<
O
S
:g 48” .
min. =
CNT

Center Line

Placing mailboxes a short distance away from driveways and intersections
helps to avoid vision—restricting snowbanks and also damage to your mailbox.
The box and base should be strong enough to withstand flying snow and
slush from traffic and snowplows.

REFERENCE: MAILBOX SUPPORT lssued: ___05/2013

Revised:

7N _
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DRAINAGE TRACT
TYPE "VL" RIPRAR
WITH FILTER FABRIC.
(SEE NOTE 2)

EXTEND CULVERT TO THE BACK
OF THE LOT LINE

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

6” FREEBOARD MIN.

j 5.00° i

[
7.5 or 10" —

TYPE "VL" RIPRAP
WITH FILTER FABRIC.

VARIES (SEE NOTE 2)

6” FREEBOARD MIN.
¢

|
~— 7.5 or 10’

M'\J ,o«“ /\

[

NN

\\\//<\\//<\\/\/\\/ X

I I 75, or 10’

—~——— 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 DISTRICT'S APPROVAL.
2. FILTER FABRIC IS TARABOND #1112-12—4 OR EQUIVALENT.

3. LONGITUDINAL SLOPE SPECIFICATION, MIN. 2%, MAX. 25%.

EMERGENCY OVERFLOW
CHANNEL (IN DRAINAGE TRACT)

50
©Q DOUGLAS COUNTY

COLORADO

Issued:__ 05/2013

Revised:

Drawing No.
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WHEN ADJUSTMENT HEIGHT IS 3 IN. OR LESS,
METAL ADJUSTMENT RINGS COMPATIBLE

WITH THE EXISTING MH RING

AND COVER MAY BE USED IF

APPROVED BY THE ENGINEER.

CONCRETE COLLAR

OR FULL DEPTH

ASPHALT PATCHING

CONFORMING TO

SECTION 403 SLOPE

OR 412 12°=4) /4> MIN., 1/5” MaX.

W\\\“\&m' i
Y
_— X U
u
[
-
),

HOT BITUMINOUS
PAVEMENT

PRECAST CONCRI
GRADE RINGS

24"
Tl
ADJUST MANHOLE

FULL DEPTH ASPHAL

SLOPE
PATCHING .
\12'{-__‘3’ /4" MIN., 1/2" MAX. 4" RECESS

[ %

A
I

HOT BITUMINOUS
PAVEMENT

GREATER

THAN
20 INCHES RESET ECCENTRIC CONE.

RAD/ WORK WILL NOT BE MEASURED
; AND PAID FOR SEPARATELY, BUT
PRECAST CONCRETE G . R~ SHALL BE INCLUDED IN THE
; UNIT PRICE FOR MODIFY MANHOLE.

PRECAST
RISER SECTION ————,

Tl

MODIFY MANHOLE
GREATER THAN 20"

NOTES:

1. ADEQUATE BARRICADES SHALL BE PLACED AND MAINTAINED UNTIL THE COLLAR ATTAINS A COMPRESSIVE STRENGTH OF 4500 PSI.
2. MANHOLES SHALL NOT BE LOCATED IN CROSSPANS OR GUTTERS.

3. MANHOLE RIM AND COVER SHALL MATCH ROADWAY SLOPE.

[MANHOLE RING AND COVER
ADJUSTMENT

Issued:__ 05/2013

Revised:

50 _
QQ DOUGLAS CO[C.QL\CI)E/;X) DrowmgsN;.57




TRANSITION

9

4
j 6" THICK CONCRETE PAN
|
21

a
<

\ 2'x2" TYPE "L" RIPRAP PAD

PLAN

END OF CURB

TRANSITION THE LAST 5 OF CURB
TO MATCH CONCRETE PAN.

2'x2' TYPE "L” RIPRAP PAD, 9"
THICK

MATCH GUTTER SECTION FOR SLOPE
A OF PAN

o

ISOMETRIC VIEW

NOTES:
ADDITIONAL EROSION CONTROL PROTECTIONSHALL BE SUBMITTED FOR COMMENTS.
EROSION CONTROL PROTECTION MUST BE PROVIDED TO TOP OF SLOPE OR NATURAL DRAINAGE.

CURB TRANSITION TO
DITCH

Issued:__ 05/2013
Revised:

50 _
9@ DOUGLAS COUNTY [Fe e




STOP SIGN PER MUTCD STANDARDS
REFER TO THE VEHICLE TRACKING
‘ Hl CONTROL DETAIL IN THE DOUGLAS
COUNTY GRADING, EROSION AND
SEDIMENT CONTROL (GESC) MANUAL
FOR REQUIREMENTS.

OQOOOQ%O%v QUOO%vQUoo%vQUoo%éuoo%éuoo%éuoo%@o
g% 0%9%%00%9%0 0%9%00%9%00%9600%9%00%9%00%2600%

o o o o o s
B%oo%@ o% é%ao&é

] @a@@a@a@a@ﬁ@a@é@@

EOOORO O OooOooOooOooOooO

N\

NOSOSHOSOSNOSOSNOS OO OSSO ow%@;oomﬁ
; SIGN "CONSTRUCTION ENTRANCE”

n CONSTRUCTION FENCE, TYP., TO DISCOURAGE
|/‘VEHICLE ACCESS EXCEPT AT VTC

|
L
I
PLAN
SCALE: 17=20

SOHOHS <2
@eS=0=-0=-0:

REFER TO THE VEHICLE TRACKING CONTROL
DETAIL IN THE DOUGLAS COUNTY GRADING,
EROSION AND SEDIMENT CONTROL (GESC)

NO MATERIAL INCLUDING WOOD, PIPES, GRAVEL, MANUAL FORREQUIREMENTS.

OR ASPHALT, SHALL BE PLACED IN GUTTER TO
FACILITATE MOUNTING CURB; HOWEVER, CURB
MAY BE CUT DOWN TO A HEIGHT OF 2" OR
HIGHER FOR EASIER ACCESS AND REPLACED AT
PROJECT COMPLETION WITH A DOUGLAS COUNTY
RIGHT—OF—WAY USE AND CONSTRUCTION
PERMIT; DOUGLAS COUNTY TEMPORARY
CONSTRUCTION ACCESS PERMIT IS REQUIRED

FOR ALL VTCs
SECTIONA\

SCALE: %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 DOUGLAS COUNTY TEMPORARY CONSTRUCTION ACCESS PERMIT IS REQUIRED FOR EACH ACCESS PERMIT.

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

CURB CUT Issued:____05/2013

Revised:

50 _
QQ DOUGLAS COIC.(I){\C{E;X) quwmgsg(:. 59




CLASS D CONCRETE,

MIN. 2" COVER OVER
REBAR.
UPSTREAM PIPE,

DOWNSTREAM PIPE, RCP ONLY

NON RCP

2—#4 REBA
LOOPS

#4 REBAR, 4” LONG
CROSS SECTION

2—-#4 REBAR
LOOPS

#4 REBAR, 4" LONG

ALTERNATE LAP
LOCATIONS ON LOOPS

SECTION A—A

PIPE CONNECTION DETAIL
TO EXISTING PIPE

Issued:__ 05/2013

Revised:

©Q DOUGLAS COUNTY [Trowms e,
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CLASS D CONCRETE,
MIN. 2" COVER OVER

REBAR. g ,— APPLY BONDING ” |

AGENT TO

. EXISTING CONCRTE <

OUTLET PIPE AFY SEE INLET DETAIL FOR
T — " INLET REQUIREMENTS.

244 REBAR
" Loops

/ 7

#4 REBAR, 9" LONG,

CORE DRILL MIN. 3" INTO INLET WALL.
SET REBAR WITH APPROVED 2 PART EPOXY.

CROSS SECTION

2—#4 REBAR
LOOPS

#4 REBAR, 9" LONG,
CORE DRILL MIN. 3" INTO
20N ) INLET WALL.
ALTERNATE LAP R SRV SET REBAR WITH APPROVED
LOCATIONS ON LOOPS ™ 2 PART EPOXY.

SECTION A—A
PIPE CONNECTION DETAIL

TO EXISTING INLET

Issued:__ 05/2013

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

4” TRENCH DRAIN
SEE DETAIL SP.23a

)_'A

PLAN VIEW

4" TRENCH DRAIN
SEE DETAIL SP.23a

— e

2'=7"-TYP.
~—FOR TYPE R
INLET \8" CORE INTO

4” TRENCH DRAIN - CONCRETE STRUCTURE,
SEE DETAIL SP.23a I PLACE TRENCH DRAIN IN

. OPENING AND FILL
8" CORE INTO CONCRETE STRUCTURE, VOIDS WITH CLASS D

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

SECTION A—A

SECTION B-B
END VIEW

TRENCH DRAIN CONNECTION

TO INLET OR MANHOLE lssued:____05/2013

Revised:

50 _
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New street surface,
Match existing thickness —
and add 1" asphalt.

/— Existing street surface

0G05000905000000090000000a0009000005000500050900090900090005050900050005000509000005090!
686362080802090303080802030808030803030808030630363080803030863030803680808030630303030

6205620205020802020202095020209020805020205030808030205050203050308050202050302030302030!

02030202080202080362020802620962020802620803026803030805020308030808036208050263030203:
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<
2

S SN S SN S A

N
%

<
N
KRR RIS

N

7/

New base course

Uniform saw—cut line o
Existing base course

NOTES:

1. This Street Cut/Patching detail specifies requirements in addition to those specified in the latest
edition of the Colorado Department of Transportation's Standard Specifications for Road and Bridge
Construction.

2. A Construction Traffic Control Plan shall be submitted to and approved by Douglas County prior to
issuance of Construction Permits in the County Right—Of—Way.

3. Pavement edges shall be saw—cut and kept to a neat vertical edge prior to paving.

4. Edges shall be tack coated prior to patching.
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Steel plate recessed flush on top
of milled asphalt surface. Minimum
1”7 Steel Plate / HS20 Loading
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NOTES:
1. May only be used from May 15 to October 15.

Must have prior approval by Douglas County.
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TEMPORARY STEEL PLATE lssued:_ 04/2020
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