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LATIGO TRAILS - FILING NO. 9

A PARCEL OF LAND LOCATED IN THE SOUTH QUARTER OF SECTION S17

STANDARD NOTES FOR EL PASO COUNTY CONSTRUCTION PLANS

1.

ALL DRAINAGE AND ROADWAY CONSTRUCTION SHALL MEET THE STANDARDS AND SPECIFICATIONS OF THE CITY OF COLORADO
SPRINGS/EL PASO COUNTY DRAINAGE CRITERIA MANUAL, VOLUMES 1 AND 2, AND THE EL PASO COUNTY ENGINEERING CRITERIA
MANUAL.

CONTRACTOR SHALL BE RESPONSIBLE FOR THE NOTIFICATION AND FIELD NOTIFICATION OF ALL EXISTING UTILITIES, WHETHER SHOWN ON
THE PLANS OR NOT, BEFORE BEGINNING CONSTRUCTION. LOCATION OF EXISTING UTILITIES SHALL BE VERIFIED BY THE CONTRACTOR
PRIOR TO CONSTRUCTION. CALL 811 TO CONTACT THE UTILITY NOTIFICATION CENTER OF COLORADO (UNCC).

CONTRACTOR SHALL KEEP A COPY OF THESE APPROVED PLANS, THE GRADING AND EROSION CONTROL PLAN, THE STORMWATER
MANAGEMENT PLAN (SWMP), THE SOIL AND GEOTECHNICAL REPORT, AND THE APPROPRIATE DESIGN AND CONSTRUCTION STANDARDS
AND SPECIFICATIONS AT THE JOB SITE AT ALL TIMES, INCLUDING THE FOLLOWING:

EL PASO COUNTY ENGINEERING CRITERIA MANUAL (ECM)
CITY OF COLORADO SPRINGS/ EL PASO COUNTY DRAINAGE CRITERIA MANUAL, VOLUMES 1 AND 2

COLORADO DEPARTMENT OF TRANSPORTATION (CDOT) STANDARD SPECIFICATIONS AND BRIDGE CONSTRUCTION
CDOT M&S STANDARDS

4. NOTWITHSTANDING ANYTHING DEPICTED IN THESE PLANS IN WORDS OR GRAPHIC REPRESENTATION, ALL DESIGN AND CONSTRUCTION
RELATED TO ROADS, STORM DRAINAGE AND EROSION CONTROL SHALL CONFORM TO THE STANDARDS AND REQUIREMENTS OF THE
MOST RECENT VERSIONS OF THE RELEVANT ADOPTED EL PASO COUNTY STANDARDS, INCLUDING THE LAND DEVELOPMENT CODE, THE
ENGINEERING CRITERIA MANUAL, THE DRAINAGE CRITERIA MANUAL, AND THE DRAINAGE CRITERIA MANUAL VOLUME 2. ANY DEVIATIONS
FROM REGULATIONS AND STANDARDS MUST BE REQUESTED, AND APPROVED, IN WRITING. ANY MODIFICATIONS NECESSARY TO MEET
CRITERIA AFTER—THE—FACT WILL BE ENTIRELY THE DEVELOPER'S RESPONSIBILITY TO RECTIFY.

10.

1.

12.
13.

14.

15.

IT IS THE DESIGN ENGINEER'S RESPONSIBILITY TO ACCURATELY SHOW EXISTING CONDITIONS, BOTH ONSITE AND OFFSITE, ON THE
CONSTRUCTION PLANS. ANY MODIFICATIONS NECESSARY DUE TO CONFLICTS, OMISSIONS, OR CHANGED CONDITIONS WILL BE ENTIRELY

THE DEVELOPER’S RESPONSIBILITY TO RECTIFY.

CONTRACTOR SHALL SCHEDULE A PRE—CONSTRUCTION MEETING WITH EL PASO COUNTY PLANNING AND COMMUNITY DEVELOPMENT
INSPECTIONS, PRIOR TO STARTING CONSTRUCTION.

IT IS THE CONTRACTOR’S RESPONSIBILITY TO UNDERSTAND THE REQUIREMENTS OF ALL JURISDICTIONAL AGENCIES TO OBTAIN ALL
REQUIRED PERMITS, INCLUDING BUT NOT LIMITED TO EL PASO COUNTY EROSION AND STORMWATER QUALITY CONTROL PERMIT (ESQCP),
REGIONAL BUILDING FLOODPLAIN DEVELOPMENT PERMIT, U.S. ARMY CORPS OF ENGINEERS—ISSUED 401 AND/OR 404 PERMITS, AND

COUNTY AND STATE FUGITIVE DUST PERMITS.

CONTRACTOR SHALL NOT DEVIATE FROM THE PLANS WITHOUT FIRST OBTAINING WRITTEN APPROVAL FROM THE DESIGN ENGINEER AND
PCD. CONTRACTOR SHALL NOTIFY THE DESIGN ENGINEER IMMEDIATELY UPON DISCOVERY OF ANY ERRORS OR INCONSISTENCIES.

CONTRACTOR SHALL COORDINATE GEOTECHNICAL TESTING PER ECM STANDARDS. PAVEMENT DESIGN SHALL BE APPROVED BY EL PASO
COUNTY PCD PRIOR TO PLACEMENT OF CURB AND GUTTER AND PAVEMENT.

ALL CONSTRUCTION TRAFFIC MUST ENTER/EXIT THE SITE AT APPROVED CONSTRUCTION ACCESS POINTS.

SIGHT VISIBILITY TRIANGLES ARE IDENTIFIED IN THE PLANS SHALL BE PROVIDED AT ALL INTERSECTIONS. OBSTRUCTIONS GREATER THAN
18 INCHES ABOVE FLOWLINE ARE NOT ALLOWED IN SIGHT TRIANGLES.

SIGNING AND STRIPING SHALL COMPLY WITH EL PASO COUNTY DEPARTMENT OF PUBLIC WORKS AND MUTCD CRITERIA.

CONTRACTOR SHALL OBTAIN ANY PERMITS REQUIRED BY EL PASO COUNTY DEPARTMENT OF PUBLIC WORKS, INCLUDING WORK WITHIN
THE RIGHT-OF—WAY AND SPECIAL TRANSPORT PERMITS.

THE LIMITS OF CONSTRUCTION SHALL REMAIN WITHIN THE PROPERTY LINE UNLESS OTHERWISE NOTED. THE OWENER/DEVELOPER SHALL
OBTAIN WRITTEN PERMISSION AND EASEMENTS, WHERE REQUIRED, FROM ADJOINING PROPERTY OWNER(S) PRIOR TO ANY OFF—SITE
DISTURBANCE, GRADING, OR CONSTRUCTION.

ALL STORM DRAIN PIPE SHALL BE CLASS IlI RCP UNLESS OTHERWISE NOTED AND APPROVED BY PCD.
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EL PASO COUNTY, STATE OF COLORADO

POND PLANS

SHEET INDEX

1 - COVER SHEET

2 ~  LEGEND
3-5 -  STORM SEWER PLAN AND PROFILE
6—11 —  SOUTH POND PLANS
12-15 —  G1 POND PLANS
16-17 —  DETALS
17— TOTAL SHEETS
(| [ L N
\ ‘ HUNG o LATIGO BLVD.
L I'VV FILING NO. 11
% FILING NO. 10+ éé
: L) <SITE
S FILNG NO. 9 =\ /’7
- ,4/
72
FILNG NO. 12—
VICINITY MAP
SCALE:1"=3000

OWNER /DEVELOPER: BRJM, LLC
101 N. CASCADE, SUITE 200
COLORADO SPRINGS, CO 80903
P~719—475-7474

ENGINEER /SURVEYOR: JR ENGINEERING, LLC

FIRE PROTECTION DISTRICT:

DISTRICT:

COUNTY TRANSPORTATION:

COUNTY DEVELOPMENT:

ELECTRIC COMPANY:

ATTN: MIKE A. BRAMLETT

5475 TECH CENTER DRIVE, SUITE 235
COLORADO SPRINGS, CO 80919
P~303-267-6240

FALCON FIRE FPD
7030 N MERIDIAN RD
FALCON, CO 80831
P~719—494—4050

MERIDIAN SERVICE METROPOLITAN DISTRICT
11886 STAPLETON DR

PEYTON, CO 80831

P~719—-495-6567

EL PASO COUNTY, DEPT. OF PUBLIC WORKS
3275 AKERS DRIVE

COLORADO SPRINGS, COLORADO 80922
KEVIN MASTIN ~ (719) 520-6300

EL PASO PLANNING AND COMMUNITY
2880 INTERNATIONAL CIRCLE
COLORADO SPRINGS, CO 80910

CRAIG DOSSEY ~ (719) 520-6300

MOUNTAIN VIEW ELECTRIC ASSOC., INC.
11140 EAST WOODMEN ROAD

FALCON, COLORADO 80831

(719) 495—2283

BASIS OF BEARING

THE SOUTH LINE OF SECTION 17, TOWNSHIP 12 SOUTH, RANGE 64 WEST OF THE 6TH
PRINCIPAL MERIDIAN, BEING MONUMENTED AT THE SOUTHEAST CORNER BY A 3-1/4"
ALUMINUM CAP STAMPED LS 24964 2000” FLUSH WITH THE GROUND AND AT THE
SOUTHWEST CORNER BY A 2—1/2" ALUMINUM CAP STAMPED ”"LS 25955 1996” 0.35"
BELOW GROUND, BEARING N89°25'55"W.
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() JR ENGINEERING

A Westrian Company

Centennial 303—740-9393 e Colorado Springs 719-593-2593

Fort Colins 970—-491-9888 « wwwjrengineering.com

PP—07: NO. 4 REBAR LOCATED 1615’ SOUTH OF INTERSECTION OF EASTONVILLE
ROAD AND LATIGO BOULEVARD. 19’ WEST OF 28508.7293//18266.5893, WEST OF
RIGHT-OF—-WAY LINE OF EASTONVILLE ROAD. EL = 7076.92

Know what's below.
Call before you dig.

DATE

OWNER/DEVELOPER STATEMENT

BY

|, THE OWNER/DEVELOPER HAVE READ AND WILL COMPLY WITH ALL OF
THE REQUIREMENTS SPECIFIED IN THESE DETAILED PLANS AND

SPECIFICATIONS.

il—

09/09/22

ROBERT C. IRWIN, MANAGER

BRJUM, LLC
17 S. WAHSATCH AVE.

DATE

COLORADO SPRINGS, CO 80903

EL PASO COUNTY STATEMENT

COUNTY PLAN REVIEW IS PROVIDED ONLY FOR GENERAL CONFORMANCE
WITH COUNTY DESIGN CRITERIA. THE COUNTY IS NOT RESPONSIBLE FOR
THE ACCURACY AND ADEQUACY OF THE DESIGN, DIMENSIONS, AND/OR
ELEVATIONS WHICH SHALL BE CONFIRMED AT THE JOB SITE. THE
COUNTY THROUGH THE APPROVAL OF THIS DOCUMENT ASSUMES NO
RESPONSIBILITY FOR COMPLETENESS AND/OR ACCURACY OF THIS

DOCUMENT.

FILED IN ACCORDANCE WITH THE REQUIREMENTS OF THE EL PASO
COUNTY LAND DEVELOPMENT CODE, DRAINAGE CRITERIA MANUAL,
VOLUMES 1 AND 2, AND ENGINEERING CRITERIA MANUAL AS AMENDED.

IN ACCORDANCE WITH ECM SECTION 1.12, THESE CONSTRUCTION
DOCUMENTS WILL BE VALID FOR CONSTRUCTION FOR A PERIOD OF 2
YEARS FROM THE DATE SIGNED BY THE EL PASO COUNTY ENGINEER. IF
CONSTRUCTION HAS NOT STARTED WITHIN THOSE 2 YEARS, THE PLANS
WILL NEED TO BE RESUBMITTED FOR APPROVAL, INCLUDING PAYMENT OF
REVIEW FEES AT THE PLANNING AND COMMUNITY DEVELOPMENT

DIRECTORS DISCRETION.

Approved

By: Elizabeth Nijkamp, PE

JOSHUA PALMER, P.E.

Date:03/29/2023

El Paso County Department of Public Works

COUNTY ENGINEER/ECM ADMINISTRATOR
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PCD FILE NO. SF—21-036

ENGINEER'S STATEMENT

THESE DETAILED PLANS AND SPECIFICATIONS WERE PREPARED UNDER MY
DIRECT SUPERVISION. SAID PLANS AND SPECIFICATIONS HAVE BEEN
PREPARED ACCORDING TO THE CRITERIA ESTABLISHED BY THE COUNTY

FOR DETAILED ROADWAY,

DRAINAGE, GRADING AND EROSION CONTROL

PLANS AND SPECIFICATIONS, AND SAID PLANS AND SPECIFICATIONS ARE
IN CONFORMITY WITH APPLICABLE MASTER DRAINAGE PLANS AND MASTER

TRANSPORTATION PLANS.

SAID PLAN AND SPECIFICATIONS MEET THE

PURPOSES FOR WHICH THE PARTICULAR ROADWAY AND DRAINAGE
FACILITIES ARE DESIGNED AND ARE CORRECT TO THE BEST OF MY

KNOWLEDGE AND BELIEF.

| ACCEPT RESPONSIBILITY FOR ANY LIABILITY

CAUSED BY ANY NEGLIGENT ACTS, ERRORS OR OMISSIONS ON MY PART
IN PREPARATION OF THESE DETAILED PLANS AND SPECIFICATIONS.

i

aw Iy,

N0 REG, 7,

\\\\\Q\VQ .oNOO..?/\F/\////
L]

ST .
§Q\/ o.%\\k 'Z,yé.
§Q_>

o/; \g\>
\\

\\\\\\\\

KRN
: 25043

\
MW

®eo00°

09/09/22

FILING NO.

LATIGO TRAILS —

COVER SHEET

L2

BRYAN T. LAW, P.E.
COLORADO P.E. 25043

i NAL
FOR AND ON BEHALF OF JR ENG|NEER|N(§/,//{L/ILL@\\\\\\\

N

»
Z A
m

.'o.......‘. \\
J3“/0 @%\\\\\\

e

N
>

2
7,

SHEET

1

oF 17

JOB NO.

25175.02




X:\2510000.al\2517502\Drawings\Sheet Dwgs\CD'S\2517502_CV01-Storm.dwg, LG01, 9/6/2022 1:43:27 PM, CS

PHASE LINE
MATCH LINE
SECTION LINE
BOUNDARY LINE
PROPERTY LINE
EASEMENT LINE
RIGHT OF WAY
R.O.W. A LINE
CENTERLINE

CITY LIMITS

WIRE FENCE
CHAIN LINK FENCE
WOOD FENCE
MASONRY FENCE
GUARDRAIL
CONC. BARRIER
CABLE TV
ELECTRIC

FIBER OPTIC
GAS MAIN
IRRIGATION MAIN
OIL/PETRO. MAIN
OVERHEAD UTILITY
SANITARY SEWER
STORM DRAIN
TELEPHONE
WATER MAIN
RAW WATER LINE

LAYER LINETYPE LEGEND

SWALE/WATERWAY FLOWLINE _»" ™~ _— =

DIVERSION DITCH
DIVERSION CHANNEL
MAJOR DRAINAGE BASIN
MINOR DRAINAGE BASIN
TOP OF SLOPE

TOE OF SLOPE

EDGE OF WATER
INDEX CONTOUR

INTERMEDIATE CONTOUR
DEPRESSION CONT. (INDEX)

DEPRESSION CONT. (INTER)

TOP OF CUTS

TOE OF FILLS

CUT AND FILL LINE
SILT FENCE

100 YEAR FLOODPLAIN
500 YEAR FLOODPLAIN
FLOODWAY

BASE FLOOD ELEVATION

EDGE OF WETLANDS

STONE WALL

EXISTING PROPOSED
—— — — — — — w— —
A —— A _
J77777777777777777777777777777777777777777777777777777777777777777
—— X ———— = X X X
-0 ————— o ° °
————————— o ® ®
————o0—-————— i | |
u] u] O u] u] u] | | | | | L
0 0 O O O O —a = = = = —
————V————— % TV TV
————F————— E E E
————Ff0——— —— FO FO FO
————————— G G G
—— — R — — — — IRR IRR IRR
————0————— 0 0 0
————OHU— — — — — OHU OHU OHU
————————— s o<
— e e m O — — —
———— T ————— T T T
————————— w -
—_— L — — — — — RWL R R

> >

S N
L %

Vv \Y4 \ 4 \ 4
1l il 1l i
— —6100— ~ 6100
el T s100— R 6100
I . C/F - . C/F ——
—_—— S ——— — — SF SF SF

UTILITIES LEGEND
EXISTING ~ PROPOSED

STORM SEWER

MANHOLE ® @

STORM INLET =

AREA INLET — SQUARE 0

AREA INLET — ROUND O

FLARED END SECTION D i
ST G

RIPRAP %O%%%O %b%%%é
ooﬁ/b OO ooﬁ/) OO

SANITARY SEWER

LINE MARKER ke San®

SERVICE MARKER /A

CLEAN—OUT o -

MANHOLE W/ DIRECTIONAL

FLOW ARROW & o<

WATER LINE

LINE MARKER kr WO

SERVICE MARKER M\

FIRE HYDRANT q «

FIRE CONNECTION -

MANHOLE ® °

BEND A

BLOW—OFF VALVE & I

WELL OwerL OyELL

METER @

(]
VALVE D> *)
REDUCER —
THRUST BLOCK 14
CROSS -4~
PLUG W/ THRUST BLOCK o oL
TEE e
REVERSE ANCHOR I
®
¢_.
o

ANODE
AR & VACUUM
VALVE ASSEMBLY

TRANSMISSION
BLOW—OFF ASSEMBLY

GAS LINE
MARKER Mk GO
SERVICE MARKER /A
METER ® °
VALVE > =
PLUG [ [
TEE 2
DRY UTILITIES
CABLE TV MARKER wir 71O
CABLE TELEVISION PEDESTAL w
ELECTRIC MARKER Mir £°
ELECTRIC SERVICE MARKER /A
ELECTRICAL PEDESTAL
ELECTRICAL METER ®
ELECTRICAL MANHOLE ®
FIBER—OPTIC MARKER Wi FO°
IRRIGATION PEDESTAL M
TELEPHONE MARKER M 70
TELEPHONE PEDESTAL
TELEPHONE MANHOLE @
UTILITY POLE o -
GUY ANCHOR o
GUY POLE o
MISC. UTILITIES
VENT PIPE VPOyp o
TH
TEST HOLE DESIGNATOR
FIRM ZBBENCY

MONUMENTATION LEGEND

ALUMINUM CAP — FOUND LIV
BRASS CAP — FOUND ogC
BENCHMARK — FOUND <¢~
CROSS — FOUND +
MONUMENT — SET @)
MONUMENT — FOUND o

(DEFAULT)

MONUMENT — FOUND
(ALTERNATE 1)

MONUMENT — FOUND
(ALTERNATE 2)

MONUMENT — FOUND
(ALTERNATE 3)

(ALTERNATE 4)

MONUMENT — FOUND
(ALTERNATE 5)

MONUMENT — FOUND

|
0
A
MONUMENT — FOUND o
| ]
(ALTERNATE 6) @

MONUMENT — FOUND ®
(ALTERNATE 7)

NAIL & WASHER — FOUND ONAIL & WASHER

PANEL — FOUND A

PK NAIL — FOUND ®pK NAIL

ROW MONUMENT — FOUND

ROW MARKER — FOUND

SECTION CORNER — FOUND

SECTION CORNER — SET
QUARTER—SECTION CORNER — FOUND
QUARTER—SECTION CORNER — SET
SECTION CENTER — FOUND

SECTION CENTER — FOUND

>0 ® ¢ t-to®

CONTROL/TRAVERSE POINT — SET

TRAFFIC LEGEND
EXISTING

PROPOSED

PARKING METER 9
TRAFFIC SIGNAL BOX
TRAFFIC SIGNAL POLE
TRAFFIC SIGNAL
BARRICADE

GUARD RAIL POST
IMPACT ATTENUATOR

BRIDGE STYLE
HIGHWAY SIGN POST -

CANTILEVER STYLE
HIGHWAY SIGN POST

SIGN

RAILROAD MARKER /SIGN
STREET LIGHT

STREET LIGHT — SINGLE

o @ o

o]

X
x

(O]

13X g ﬂ

STREET LIGHT — DOUBLE

LUMINAIRE —x
ALTERNATE LUMINAIRE

SIGNAL MAST ARM

STORM WATER MANAGEMENT

CHECK DAM

CONSTRUCTION ROAD
STABILIZATION

CURB SOCK INLET PROTECTION

CONCRETE WASHOUT AREA

DIVERSION DITCH AND DIKE,
TEMPORARY

DIVERSION CHANNEL,
TEMPORARY

DEWATERING

EROSION CONTROL BLANKET

INLET FILTER

INLET PROTECTION

MULCHING

OUTLET PROTECTION

PAVED FLUME

PERMENENT SEEDING

REINFORCED CONCRETE DAM

ROUGH CUT STREET CONTROL

SEDIMENT BASIN

SEDIMENT CONTROL LOG

SILT FENCE

SURFACE ROUGHENING

STABILIZED STAGING AREA

SEDIMENT TRAP

STRAW BALE BARRIER

TERRACING

TEMPORARY SEEDING

TEMPORARY STREAM CROSSING

CULVERT/BRIDGE

TEMPORARY STREAM CROSSING

FORD TYPE

TEMPORARY SLOPE DRAIN

VEHICLE TRACKING CONTROL

VEHICLE TRACKING CONTROL
WITH WASH RACK

W/ LUMINAIRE
PEDESTAL POLE FOUNDATION

TRAFFIC SIGNAL POLE
ROUND PULL BOX
MEDIUM PULL BOX

LARGE PULL BOX (20X33X15)

SIGNAL HEAD
WITHOUT BACK PLATE

SIGNAL HEAD
WITH BACK PLATE

PEDESTRIAN SIGNAL HEAD
VIDEO IMAGE DETECTOR
OPTICOM DETECTOR

VEHICLE DETECTION ZONE

®umt{ma@-@v{:&;h* 4]1%

KEY SYMBOL

A

DRAINAGE REPORT PLANS

KEY

BASIN DESIGNATION
(NO COEFFICIENT)

D @

BASIN DESIGNATION
(1 COEFFICIENT)

Ria
SIS
I

4

BASIN DESIGNATION
(2 COEFFICIENTS)

Y

\JOU Ud-l (WA W)
of)% %o%o%c
’) O O OoO

@% e %o%(

o@@@@@@9®@@@@@@@@9@@@@@@@@@@@@

@

TREE — CONIFEROUS
TREE — DECIDUOUS

SHRUB /BUSH

SHRUBS AND BUSHES

Ria

S
S

SN RS

ANALISYS POINT
IDENTIFIER

BASIN DESIGNATION
(HISTORIC)

BASIN DESIGNATION
(DEVELOPED)

SUB—BASIN DESIGNATION
(DEVELOPED)

DRAINAGE PIPE
IDENTIFIER

DRAINAGE POINT
IDENTIFIER (HEXAGONAL)

DRAINAGE POINT
IDENTIFIER (TRIANGULAR)

SWMM DESIGNATION 1

PBOI® @O

SWMM DESIGNATION 2 #

SWMM DESIGNATION 3

SWMM DESIGNATION 4

LANDSCAPE LEGEND
EXISTING

* *

Sk &
@ <

e

IRRIGATION BOX
IRRIGATION SPRINKLER
IRRIGATION VALVE ®
BOLLARD ®
FLAGPOLE @

Know what's below.

Call before you dig.
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20 STA:14+63.21 (5.25 RT) | FG = 7120.25 | TOW = 7124.79
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TYP. CROSS—SECTION

SCALE: 3/8" = 1’

| =T 1= |
COMPACTED SUB—GRADE
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16.00°
OUTLET APRON

TRICKLE CHANNEL

INVERT ELEV:+7176.28’
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OVERFLOW GRATE
CDOT TYPE C STD. GRATE
SEE DETAIL THIS SHEET

PROPOSED HEADWALL
SEE CDOT M—-601-10

PROPOSED HANDRAIL
SEE DETAILS THIS SHEET

107, ’o T.0.W.:7178.13
\ / 7100—YR WSEL:
\ PROPOSED WINGWALL - 717919
RESTRICTOR PLATE SEE CDOT M—601—20
_..__ SEE SECTION A—A ) YEURV
. N . + v wacy - WSEL 7177. 87
/ R - T 4 = WSEL: 7177.27
3 - X T T ——
o~ N T T ]
e < + & INTIAL ) T ———
24" RCP +£ T MICROPOOL Avi SURCHARGE
= B Y . p \ \
! N S AT IROR
STEPS @ 16” MAX S el i T MICROPOOL _L o \\/\ O
* 1 \ //\/ (N " EXP. JT. MTL.
~ | \ <
1 T 3
10” 4'-0” 10” 10'-10}%" 100

STEPS @ 16" MAX

G1 POND OUTLET
STRUCTURE PROFILE

SCALE: 3/8"=1

PROPOSED FOOTER
SEE CDOT M—-601-20

Iy -

10" 7’ TRICKLE
PROPOSED HEADWALL CHANNEL SEE
- SEE CDOT M—601—10 DSETEAEIIf %u
W/ HANDRAIL R N
o
— | _ > 1 _ > e
« 4 -
PROP
24" RCP
| &
|1 40 _ __\_____ __ _N_ A= _ N a
GUARDRAIL
©

WATERSTOP AROUND
PERIMETER EDGE OF

PROPOSED WINGWALL
SEE CDOT M—601-20

G1 POND OUTLET
STRUCTURE PLAN

STAIRWAY

4';'4}
#5 DOWEL BAR
L=2'-0" @!’-0" 0.C.
TWO WAY
CONCRETE STEP DETAIL
SCALE: 3/8"=1

SCALE: 3/8"=1"
6'-0" 0.C.
(TYP. ALL RAILS)

N 2" SCH. 40 STEEL

TS ~~ POSTS
N - — N A
© 2”@ SCH. 40 j
W STEEL RAILS

(o]
Til' -~ - - 4 - 4 _
EMBED POST 8” MIN.
SEE HANDRAIL POST «
DETAIL FINISH GRADE
WINGWALL

PEDESTRIAN RAILING DETAIL

SCALE: 1/2"=1’

2,—8”
T.0.W.:7178.13 i . )
/7 .5}/2 WPLATE: 2 —8 5}/2.
.. —Z100-YR WSEL: Worene: - | 2 s V100-YR WSEL: ..
§ T_g” . = 7179.19 R NS =7179.19
10 10 1"-9 2
v EURV 7 EURV
\>7\\/\/_ ...... L . .. .\{/ / VWQCV WSEL 7177 87 .- g% @ ‘.. ClRCULAR OR'F'CE#3 VWQCV = WSEL‘ 7']77‘87 e —
X ¢ e ot
fod ] '
g ) CIRCULAR ORIFICE #1 CENTER N CENTER EL:7176.33
— A <t | — ) - ZMICROPOOL L
i = WSEL: 717513 e — = WSEL: 717513
. 32 .
"‘? o N
/‘A E 'N T-(I)
‘
%" THICK ORIFtCE PLATE, GALVANIZED STEEL WITH 1 — $}"9,
1 — £"0, AND 1 — %"s CIRCULAR ORIFICES. BOLT PLATE TO
PROPOSED CONCRETE @ 10" 0.C. MAX. PROVIDE CONTINUOUS NEOPRENE
F?,OT(I)@G -0 GASKET BETWEEN PLATE AND CONCRETE
BN BB SECTION "o ORIFICE PLATE DETAIL
1-0" SCALE: 3/8"=1’
U SCALE: 3/8"=1"
4”
2-2 § ()
o
CTRS. A
s FAT A (el |
BOLT GRATE USING .,Z.._.. |
PROPOSED ORIFICE PLATE r—g® STAINLESS STEEL 1 1 TN
SEE DETAIL THIS SHEET SADDLE WASHERS OR N /l I i I \%‘\
- SATFLAT Tl il il il [IIN\] BOLT PLATE TO RECESS IN HEADWALL TO
2-8 TREATED STEEL BAR STOCK o o |

PROPOSED TRASH SCREEN
(WELL SCREEN STYLE)

4
4

i

14

tFLOW

TRASH SCREEN AND PLATE
DETAIL (PLAN)

STAINLESS STEEL

SUPPORT BARS
TE 0.074” X 0.50"

/ 1” 0.C.

| io

§g _2?- 8

A AAD | S

0.090" " ]
0.139”

NO. 93 STAINLESS STEEL
R VALUE=(NET OPEN AREA/(GROSS RACK AREA)=0.60

TRASH SCREEN DETAIL

" THICK GALVANIZED
STEEL RESTRICTOR PLATE

T.0.W.: 7178.1 3—\

N.T.S.

[

N.T.S.

| | | |

S4x7.7_ _,i:-' i:"i: i:
BEAMS

-1 |l-— ||__

NSECURE GRATE SECTIONS:
SS WASHER, LOCKING WASHER, NUT (TYP.)

il

I | I { /
(// 0Bl il [t overFLow [
CENTERLINE OF 1 (i [i|oraTE:

GRATE o 1l i 45 (FAD)
PARALLEL TO ool [
CENTERLINE OF [§[__[a[ |4 i |i
STRUCTURE I

S

SEAL

|

4x7.7

N

—_——— /

|| || || ] I ”» /
OPEN SLOT Lo e
(TO FACILITATE % .
GALVANIZING) b ol —— ] Ao

N

3J/2”X%." FLAT

SECTION A-A

CDOT TYPE C STANDARD
OVERFLOW GRATE DETAILS

N.T.S.

PROPOSED CDOT TYPE C

STANDARD INLET GRATE
SEE DETAILS THIS SHEET

__Z100—YR WSEL:

SJ/Z”X%_" FLAT

BOTH S|DES>197 4
o

\10,, \ Wp aje=2"—10" j ’1’6,, =7179.19
IR 7 ywqey = WSER V7S 10— TSLOT
HF:Lf\TE.,= o \//\ ¥ e |
i 1-1/4" —1/2”
,X@,,,__ ol | 7 McropooL B A 412" 1212 9
T 1 = WSEL: 717513 GRATE 3/8" R.
:‘.O —_—
24" RCP S - 3y 14"
INV.=7174.80 [ |1 3 FLAT
7 wser 71 SLOT DETAIL
| bl
| \ OFF> h[ HOLE
PROPOSED ' ‘ 1 " " 3/16" THICK
FOOTING =0 ' 5/8 %€
1-0"
\
PROPOSED \ N
FOOTING 3
/A A—A SECTION '~¥ o B
U SCALE: 3/8"=1 | 21 ALTERNATE SLOT AND
B -~ HOLD DOWN PLATE DETAIL

X = 2"9 POST
. 2%"% SCH. 40
‘ | | SLEEVE
|
o E_T_}'jy\%”sa BOLT AND
S o REMOVABLE NUT
T 7 R CONCRETE
" " HEADWALL /
L | WINGWALL
. @ |
© A < | |
& A
g BN
\ I I
N
™S
HANDRAIL POST DETAIL
SCALE: 1"=6'

G1 POND OUTLET STRUCTURE NOTES:

ORIFICE PLATE:

1. PROVIDE CONTINUOUS NEOPRENE GASKET MATERIAL BETWEEN THE ORIFICE PLATE AND

CONCRETE AND BETWEEN THE RESTRICTOR PLATE AND CONCRETE.

2. BOLT PLATE TO CONCRETE 12" MAX. ON CENTER.

TRASH RACKS:

3. TRASH RACKS SHALL BE 14" SCH.40 STEEL PIPE, GALVANIZED, @ 6" CENTERS.
BARS SHALL BE J}4°x2” STEEL RECTANGULAR BARS, GALVANIZED, @ 36".

SHALL BE MOUNTED USING STAINLESS STEEL HARDWARE.
4. REMOVABLE TRASH RACK SECTIONS SHALL BE MOUNTED USING STAINLESS STEEL HARDWARE
AND PROVIDED WITH HINGED & LOCKABLE OR BOLTABLE ACCESS PANELS AS SHOWN ON THE

PLANS.

SUPPORT
ALL TRASH RACKS

STEEL TRASH RACKS SHALL BE HOT DIP GALVANIZED AND MAY BE HOT POWDER COATED
AFTER GALVANIZING.
STRUCTURAL STEEL FOR GRATES, ORIFICE PLATES, AND BARS SHALL BE GALVANIZED AND

OVERFLOW GRATE/TRA

SH RACK

INSTALLATION DETAIL

N.T.S.

Know what's below.
Call before you dig.
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SHALL BE IN ACCORDANCE WITH CDOT STANDARD SPECIFICATIONS, SUBSECTION 712.06.

ALL HARDWARE, BOLTS, AND FASTENERS SHALL BE STAINLESS STEEL.

CONTRACTOR SHALL SUBMIT SHOP DRAWINGS FOR ALL PLATES AND GRATING FOR ENGINEER’S
APPROVAL PRIOR TO CONSTRUCTION.

STRUCTURAL:

9. FOR GENERAL STRUCTURE AND REINFORCEMENT NOTES SEE SHEET 16
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GENERAL STRUCTURE NOTES:

ALL WORK SHALL BE DONE IN ACCORDANCE WITH CITY OR COUNTY STANDARD CONSTRUCTION SPECIFICATIONS.

EXCEPT AS SHOWN IN THE PLANS, STRUCTURE EXCAVATION AND BACKFILL SHALL BE IN ACCORDANCE WITH CDOT M—206—1, AND M—206—2 EXPANSION JOINT MATERIAL SHALL MEET AASHTO SPECIFICATION M-213

THE INFORMATION SHOWN ON THESE PLANS CONCERNING THE TYPE AND LOCATION OF UNDERGROUND UTILITIES IS NOT GUARANTEED TO BE ACCURATE OR ALL INCLUSIVE. THE CONTRACTOR IS RESPONSIBLE FOR
MAKING HIS OWN DETERMINATION AS TO THE TYPE AND LOCATION OF UNDERGROUND UTILITIES AS MAY BE NECESSARY TO AVOID DAMAGE THERETO. THE CONTRACTOR SHALL CONTACT THE UTILITY NOTIFICATION
CENTER OF COLORADO A 1-800—922—-1987 AT LEAST 2 DAYS (NOT INCLUDING THE DAY OF NOTIFICATION) PRIOR TO ANY EXCAVATION OF OTHER.

THE CONTRACTOR IS SOLELY RESPONSIBLE FOR DESIGNING AND PROVIDING ALL BRACING AND SHORING AS REQUIRED FOR THE PROTECTION OF LIFE AND PROPERTY DURING CONSTRUCTION. THE CONTRACTOR IS
SOLELY RESPONSIBLE FOR THE EXCAVATION PROCEDURES INCLUDING ANY SHORING REQUIRED FOR THE PROTECTION OF LIFE AND PROPERTY DURING CONSTRUCTION.

THE CONTRACTOR IS SOLELY RESPONSIBLE FOR ALL METHODS AND MEANS OF CONSTRUCTION AS WELL AS ALL JOB SITE SAFETY & HEALTH PRECAUTIONS.

ALL SOILS WORK INCLUDING (BUT NOT LIMITED TO) PIER DRILLING AND CONSTRUCTION, SOILS EXCAVATION, FILL PLACEMENT, AND STRUCTURE BACKFILL SHALL BE IN ACCORDANCE WITH THE PROJECT GEOTECHNICAL
REPORT, UNLESS MORE STRINGENT REQUIREMENTS ARE PRINTED ON THE ”IRRIGATION NOTES”.

BACKFILL SHALL NOT BEGIN UNTIL CONCRETE WALLS REACH COMPRESSION STRENGTH AT LEAST 80 PERCENT OF THE REQUIRED 28 DAY STRENGTH, 0.8fc".

REINFORCED CONCRETE:
CLASS D CONCRETE: fc'=4,500 psi
REINFORCING STEEL: fy=60,000 psi
ALL CAST—IN—PLACE CONCRETE SHALL BE CLASS D UNLESS NOTED OTHERWISE.

REINFORCING BARS SHALL CONFORM TO ASTM A615, GRADE 60 U.N.O.

REINFORCING BARS TO BE WELDED SHALL CONFORM TO ASTM A706, GRADE 60.

ALL REINFORCING, EXCEPT PIER REINFORCING, SHALL BE EPOXY COATED AND SHALL CONFORM TO ASTM A775.

ALL REINFORCING SHALL HAVE 2" CONCRETE COVER, U.N.O. ON PLANS, 3" AGAINST GROUND (BOTTOM SLAB)

ALL REINFORCING SHALL BE HOOKED AROUND CORNERS AND LAPPED, SEE DETAILS.

ALL LAP SPLICE LOCATIONS SHALL BE SUBMITTED TO ENGINEER FOR REVIEW AND APPROVAL PRIOR TO CONSTRUCTION.

THE FOLLOWING TABLE GIVES THE MINIMUM CLASS B (STAGGERED) LAP SPLICE LENGTH FOR EPOXY COATED REINFORCING BARS PLACE IN ACCORDANCE WITH SUBSECTION 602.06. THESE SPLICE LENGTHS SHALL BE
INCREASED BY 25% FOR BARS SPACED AT LESS THAN 6" ON CENTER. INCREASED BY 40% FOR HORIZONTAL BARS WITH MORE THAN 12” OF CONCRETE BELOW (TOP BARS.), AND INCREASED BY 75% IF BOTH
CONDITIONS EXIST. THE INCREASES ABOVE FOR #6 THRU #11 BARS MAY BE 25%, 13%, AND 42% RESPECTIVELY.

#4 1,_3" #5 1,_7"
#6 2’-5" #7 2’-10”
#8 3’—8” #9 4.’—8"
#10 5—11” #11 7-3

WHEN THE CONTRACTOR ELECTS TO SUBSTITUTE EPOXY COATED REINFORCEMENT FOR BLACK REINFORCING BARS. THE MINIMUM LAP SPLICE SHALL BE AS DESCRIBED ABOVE.

STATIONS, ELEVATIONS, AND DIMENSIONS CONTAINED IN THESE PLANS ARE CALCULATED FROM A RECENT FIELD SURVEY. THE CONTRACTOR SHALL VERIFY ALL DEPENDENT DIMENSIONS IN THE FIELD BEFORE ORDERING
OR FABRICATING ANY MATERIAL.

THE CONTRACTOR SHALL SUBMIT REINFORCING STEEL PLACING DRAWINGS (PRIOR TO CONSTRUCTION) TO THE ENGINEER FOR REVIEW FOR CONFORMANCE WITH THE DESIGN DRAWINGS. THE DESIGN DRAWINGS SHALL
GOVERN OVER PLACING DRAWINGS IN ALL CASES UNLESS MODIFICATIONS ARE APPROVED IN WRITING BY ENGINEER.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE STABILITY OF THE STRUCTURE DURING CONSTRUCTION.
EF. = EACH FACE O.F. = OUTSIDE FACE
F.E. = FAR FACE T.&B. = TOP AND BOTTOM
N.F. = NEAR FACE T.F. = TOP FACE
LF. = INSIDE FACE B.F. = BOTTOM FACE
TW. = TWO WAY T.F. = TWO FACES
E.S. = EACH SIDE Lp = LAP LENGTH
Outlet Structures T-12 T-12 Outlet Structures
. SAFETY GRATE WITH 5”
SAFETY GRATE WITH 5 MAX. CLEAR BETWEEN BARS
MAX. CLEAR BETWEEN BARS
BOLT OR LOCK ) ) RACK SWIVEL
BOLT OR LOCK o o o BJ/ HINGE
| - |
C8x18.75 AMERICAN | ~RACK SWIVEL HINGE C12x25 AMERICAN STAINLESS STEEL
STANDARD STRUCTURAL STANDARD STEEL g
STEEL CHANNEL. TRASH\ // CHANNEL FORMED ’/P ORIFICE PLATE
RACK ATTACHED BY WELDING |_—— STAINLESS STEEL INTO CONCRETE 1 AM!C% RK%EMPTM SER SIERESTALUMINUM
WQcV OR | ORIFICE PLATE WOCV OR EURY WSENY ] RO (OR EQUIVALENT)
EURV WSE _ Yy
/4 = o “
- : 3 OR 4
. E: 11— ; 100-YR FLOW
NO. 93 JOHNSON VEE _=| ;gg%&g?w . : ) RESTRICTOR
WIREw STAINLESS STEEL % | y / OUTLET PIPE
REEN (OR 1 - g
EvgbbféN%E (© é o OUTLET PIPE = © " v/ (OPTIONAL LOCATION)
- ., (OPTIONAL LOCATION) T : L~ — —
: t — MICRO POOL d4+ -
C8X18.75 AMERICAN 1 __C/ ‘;J? WSE _ Z_{ —
STANDARD STRUCTURAL - — /— —_— o Z |l O B
STEEL CHANNEL ©lz g ’ B 1120 SHAPED INVERT —
FORMED INTO = e w=| SHAPED INVERT . g , 2.5% MIN.
CONCRETE BOTTOM AND 23R MN 87 i AorET +H—-+— _&
SIDES OF Worame TRASH — 3 i e
RACK ATTACHED BY AR ] ato o, — -’\_
INTERMITTENT WELDS. / ) "\ RN 4 OUTLET PIPE
OUTLET PIPE

N PROVIDE CONTINUOUS NEOPRENE
GASKET BETWEEN ORIFICE PLATE
AND STRUCTURE

PROVIDE CONTINUOUS NEOPRENE
GASKET BETWEEN ORIFICE PLATE
AND STRUCTURE

Zi % SECTION
NTS (:)
-

C12X25 AMERICAN STANDARD

WELL—SCREEN FRAME
ATTACHED TO CHANNEL
BY INTERMITTENT
WELDS

AMICO KLEMPw SR
SERIES ALUMINUM

BAR GRATE (OR EQUAL)
ALUMINUM BAR GRATE
3/16" WIDTH BARS ON
1-3/16" CENTERS

STEEL CHANNEL FORMED INTO
CONCRETE, BOTH SIDES

STEEL ORIFICE PLATE

VARIES .
. _\ 6 4
|87y, &l N

STAINLESS STEEL
SUPPORT BARS

TE 0.074" X 0.50"

STEEL ORIFICE PLATE

- 4
1" 0.C. ! T BEARING BARS
° : SEE TABLE
2 A =®’ R BOLT GRATE USING | BELOW
" | o~ STAINLESS STEEL
0.655 . fo SADDLE WASHERS OR
FLOW 4 <% 7 TREATED STEEL BAR CROSS RODS 2" 0.C. OR

- E ——— STOCK 4" 0.C. FOR ORIFICES > 4"
Wi 4 N. FLOW S | l Woemine
orowe + 4 MI A e ' — AMICO KLEMPw SR
0.139" 0.090" Wopenne AS NEEDED TO |  SERIES ALUMINUM WATER DEPTH ABOVE | MINIMUM BEARING BAR SIZE,

1
127 MIN, INCREASE AS NEEDED NO. 93 STAINLESS MEET RECOMMENDED BAR GRATE (OR EQUAL) LOWEST OPENING, H BARS ALIGNED VERTICALLY

TO MEET RECOMMENDED OPEN STEEL SECTION OPEN AREA (SEE

AREA (SEE FIGURE 0S—1) T@ FIGURE 0S—1) 2.0 FT. 1" x 3/16"
0 3.0 FT. 1-1/4" x 3/16”

SECTION R VALUE = (NET OPEN AREA)/(GROSS RACK AREA) Wormec + 10"(MIN.) / /
NTS = 0.60 4.0 FT. 1-3/4” x 3/16”

SECTION @ 5.0 FT. 2> x 3/167

NTS

6.0 FT. 2-1/4" x 3/16”

Figure OS-5. Typical outlet structure with well screen trash rack

R VALUE=(NET OPEN AREA)/GROSS RACK AREA)
=0.71 FOR CROSS RODS ON 2" CENTERS
=0.77 FOR CROSS RODS ON 4" CENTERS

November 2015

Urban Drainage and Flood Control District

0S-9

Urban Storm Drainage Criteria Manual Volume 3

NTS

Figure OS-6. Typical outlet structure with bar grate trash rack

OS-10

Urban Drainage and Flood Control District

Urban Storm Drainage Criteria Manual Volume 3

November 2015
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\__ ROUGHENED
b CONST. JOINT
3 ”
— ~
REBAR W/1 0 = lo o
HOOK Q
'_
N—
4 o—=— SEE PLAN o
< -
— 13 [ | ® ® ®
—— ® e °
b o
L ] e WATERSTOP
ROUGHENED
T CONST. JOINT
—1
@ @ b d [ o
2 e p o ) Li
. [
LAP(TYP.) 3 _.?
Mo
PIPE DIMENSIONS DIAMETER DIMENSIONS GENERAL NOTES
DIa | THCKNESS A ‘ B ‘ H ‘ L ‘ W ‘ SPAN PIPE ARCH moel A | B | H | L wl 7 1. DIMENSIONS OF END SECTIONS MAY VARY SLIGHTLY FROM THOSE SHOWN ON THE TABLES DUE
NESS TO DIFFERENT MANUFACTURERS' CONFIGURATIONS.
m 0064 5 ING' ST T30 T2 SPAN x RISE (" | MAX) | (Y |15 | (#2m) 2. CONCRETE END SECTIONS SHALL BE FURNISHED WITH TONGUE OR GROOVE AS REQUIRED.
18 0.064 8 | 10 | 6 | 3 |36 | 46 - IN. 3. DESIGN LENGTH OF PIPE OR SIDE DRAIN IS BASED ON LENGTH OF END SECTION SHOWN
21 0.064 9 |12 | 6 |36 | 22 | 5 15 ooea 7 0 5 53 T 36 T 76 IN TABLE. ANY ADDITIONAL PIPE REQUIRED TO PROVIDE THE DESIGN LENGTH SHALL BE
24 0.064 0| 316 |4 |48 | 58 24 x 18 ooes | 3 s e % | 12 | FURNISHED BY THE CONTRACTOR AT NO ADDITIONAL COST TQ THE PROJECT.
30 0.079 2|16 | 8 |5 [60 |70 28 x 20 |0.064| 9 14 6 32 | 48 | 58 4. THE INSIDE CONFIGURATION AND THE JOINT OF CONCRETE END SECTION AND PIPE SHALL MATCH.
36 0.079 14 | 19 9 60 | 72 | 94 L 35 x 24 |0.079 | 10 16 6 39 60 | 70
12 0.109 6 122 |1 |6 | 8s | 106 ‘ 1 se looss | 1o e ° R 5. ENDTEECgEE\NNSS FOR CMP ARCH PIPE SHALL MATCH THE DIMENSIONS OF THE PIPE SHOWN
48 0.109 8 127 | 12 | 78 | 90 | U2 | 49 x 33 |0109 | 13 | 2 9 53 | 85 | 103
54 0.109 18 | 30 | 12 | 84 | 102 | 124 57 %38 |0100 | 18 % 19 63 | 90 | 108 6. GALVANIZED TOE PLATE AS SHOWN IS REQUIRED ON END SECTIONS FOR CORRUGATED
60 0.109 8 | 331 12 | &7 |us | 136 | e Toloe T is % > =T 02 T 10 STEEL PIPE AND SHALL BE THE SAVE THICKNESS AS END SECTIONS. TOE PLATE SHALL
66 0.109 8 3% |12 | 87 | 120 | 142 i S el 3 i 0] oz BE FIELD-BOLTED TO END SECTION WITH % IN. GALVANIZED BOLTS, NUTS AND WASHERS.
72 0.109 18 | 39 | 12 | 87 |126 | 148 *‘ ‘ L 7. GALVANIZED STEEL SHALL CONFORM TO AASHTO M 1i1,M 218 OR M 232.
gi 0108 BB 8 12z | 12 w A FLEXIBLE PIPE ARCH 8. CONCRETE PIPE JOINT FASTENERS, WHERE SHOWN ON PLANS, SHALL BE INSTALLED SO THAT
: A MINIMUM OF 15 LINEAR FEET OF THE OUTLET END OF THE PIPE ARE MECHANICALLY LOCKED
FLEXIBLE ROUND PIPE ., y PLAN VIEW HOLES FOR TOE PLATE, AT HOLES FOR TOE PLATE, AT TOGETHER. END SECTION LENGTHS WHEN USED, SHALL BE INCLUDED IN THE 15 LF REQUIREMENT.
OR RISE : 12 C. TO C. MAX SPACING 12 C. TO C. MAX SPACING 9. CONNECTIONS OF METAL END SECTIONS TO PLASTIC PIPE SHALL BE APPROVED BY THE ENGINEER.
i REINFORCED | | | | PLASTIC END SECTIONS SHALL NOT BE USED.
/2" DIA EDGE

THREADED ROD OR
ACCEPTABLE EQUIV.

CONNECTOR
LUG

TYPE 1

FOR 18 IN. THRU 24 IN.

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

TYPE 2

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

PIPE PAY LENGTH, ITEM 603 —*t=—

CULVERT PAY LENGTH, ITEM 617
ROD
HOLDER

TYPICAL CONNECTIONS

(o]
TYPE 3 S ) f _ ﬁ ______ N
FOR 42 IN. THRU 84 IN.ROUND PIPE o o ‘ T o ‘
WITH ANNULAR CORRUGATIONS AND ALL T
SIZES WITH HELICAL CORRUGATIONS AND FOR I I | |
ALL METAL FIPE ARCH CULVERTS. SHOP ATTACH TOE PLATE (FIELD-BOLTED) TOE PLATE (FIELD-BOLTED)

A 24 IN.MIN. LENGTH OF ANNULAR PIPE
GALV. RIVETS OR BOLTS, SPOT WELDS, OR
2 IN. LONG SKIP WELDS ON 8 IN. CTRS.

WITH

REPAIR BURNT GALVANIZING IN ACCORDANCE

WITH SUBSECTION 707.09.

END SECTION AND CONNECTION DETAILS FOR ROUND AND ARCH METAL PIPES

SECTION X-X
END SECTION FOR REINFORCED CONCRETE CIRCULAR PIPE

REINFORCED CONCRETE CIRCULAR PIPE

PIPE DIMENSIONS
LD. A | c | | E
IN.

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

MASTIC SHALL BE

SHALL BE 12 GAGE
SMOOTH GALVANIZED

ELEVATIONS

APPLIED | -

STEEL CONFORMING
TO AASHTO M 218

WHEN REQUIRED. ﬁ; D-Y — ..
'y o
TAPERED SLEEVE N .
a - ._ N
}-ﬁ

SEE DETAIL A

WELD
OR RIVET

END VIEW “®=—X

END SECTION
TO SLEEVE

© 0 o o\ /o o oojp
N

/<—D+ Vg ——

. THE END SECTION STYLE, EITHER REGULAR OR SAFETY, SHALL BE AS SHOWN ON THE PLANS.
. AT THE OPTION OF THE CONTRACTOR AND APPROVAL OF THE CDOT PROJECT ENGINNER, REINFORCED

CONCRETE END SECTIONS MAY BE MADE WITH SYNTHETIC FIBERS INSTEAD OF STEEL FOR PIPES 36
INCHES IN DIAMETER AND SMALLER, AND CONFORM TO AASHTO M 86 AND SUBSECTION 601.03.

MAY USE TYPE 10R 2
N CONNECTION WITH
CORRUGATED END ON
TAPERED SLEEVE.

D | Z (MIN) | NOTE:METAL END SECTION SHALL
W BE FIRMLY WEDGED INTO
. PIPE END BEFORE BACKFILLING.
18 - 24 12
30 AND 36 16
42 AND LARGER 24

STEEL END SECTION FOR
CONCRETE CIRCULAR PIPE

(ALTERNATIVE FOR CONCRETE END SECTION)

............. T ~ — )
| L i l~— SPAN —=
SECTION F-F END_VIEW
EQUIVALENT DIMENSIONS
CIRCULAR NOMINAL
DIA. SANxRISE | A | ¢ | L | E
IN.
24 30 | 19 3 5T 7 &
30 38 24 10 18 7 €0
36 s | 20 | 12 | 22 | 82 | 72
42 53 | 34 | 16 Eo ol I I
48 60 38 21 35 9% 84
54 w3 T 26 1 3 T 9% | 0
60 76 48 30 35 9% 9%

END SECTION FOR REINFORCED
CONCRETE ELLIPTICAL PIPE

DETAIL A
¥4 GALVANIZED ANCHOR BOLTS,
NUTS AND WASHERS, MILD STEEL, ASTM A 307.
ROD LUG SHALL BE GALVANIZED OR COATED
WITH EPOXY PAINT OR APPROVED EQUAL.
60° MAX. 30° MIN.
PIPE ‘ F
DIAMETER Qﬂ
IN.

18 - 30 5

36 - 42 6 y

48 - 60 7 LOCATION OF

72 - 84 9 1" DIA. HOLES

¥," CANOPY TYPE ROD LUG

OR_APPROVED EQUAL

Sy I .
» -
\\u!l _f

—f 5 f" 29—

TR I

CONCRETE JOINT FASTENER (TWO PER JOINT)

Call before you dig.

NAL
FOR AND ON BEHALF OF JR ENGINEERINé/////UU@l\\\\\\\\\\
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. 10" =3
\O
TEM Iy CONCRETE APRON, IF
= #5 PLACE ALONG__ |STE N\ SPECIFIED ON PLANS
—Li Q
TOP OF WALL (TOT. 2) 9 A\ APRON
6" N AT 77
i = S K& G e = TOE WALL
#4 @ 12" HORIZONTAL BARS - ] 2 N il o
- NOT SHOWN FOR CLARITY > I"]' | | T N . D
il ’]/ I | CONCRETE SEALER AT . L o CONSTRUCTION D
#5 PLACE ALONG | | | | | | FRONT, (SEE SHEET 2 1
TOP OF WALL (TOT.2) Z | | | | | | | | + OF2FR LIMITS)\ =
- 1T||I|I|I|I|||I F ok
T WALl > iy 40 12" o
cmnel /[ TOE M TT ||||Illlilliill{{|li i 2 ot | émm&wm’ et
INVERT : -
BOX_ELEVATION RN AR IR R N SKEWED HEADWALL, F /
| I | | I | i | SPECIFIED ON PLANS / CBC HEADWALL
m = h,Bg OR RISE + (I'-4") | | | | | | | | | I | | i P y
UNLESS OTHERWISE SHOWN ON PLANS | | | | | | | | | | | | | | | | | I | | | | | SKEW ANGLE
i | | | I | | | I | |T~=§|LH| l | | | b ocams J (VERT.) [ | ® DRAINAGE BEHIND / L
I | | | | | | | | | | | | | I 1 EQUAL SIZE & SPA. /WINGWALL, SEE NOTE 6 € OF ROADWAY_ / /[ #x &/ @ 12" CENTERS
I I I | | | | l l | | | | | | | | | | l | | | | (SFE STEET 2 072 STATIONING J EACH FACE: BARS PROJECT 1'-"
| | | | | | | | | | | | | | | I | | p H4x 28" 012" 1 ¢-BARS % INTO WINGWALL STEM TO SPLICE
. | | | | | | | | | | | I PROJECT 1'-10 SEE TABLE / STATION WITH HORIZONTAL #4 BARS. FOR
IR R | | | | | | | | | | | | INTO STEM ) . PIPES SEE M-601-10
CRRTOPE SR d-BARS | | | | | I | | | | | | | | I | | | i 6 #4 LONGITUDINAL HCB\%A /
TN SR MR T N | | | | | | | | I | 35" X 1 1 TOP AT (SEE EADWALL
et | | | | | | | | | | | | | | | CONSTR. KEY | A»DETAIL mAN) X /
- el . | | | | | : ‘.
A AR AARE P A
i I J_-J_I._I_ | -0 2" CLR g ,
—-—AA : ! TR
h = 3 4 5 6 7 8! 9 10 VA Wt VAR Ml L M U } \ YR / (
aq= 1I_O|I 1I_2|I 1I_4II 1I_6II 1I_8II ll_loll 2|_0II 2|_2I| 2|_4|I 2!_6“ 2I_8II 2I_10II 3I_OII 2 #4 LUNGITUDINAL 3 CLR'b FLDW 2 SEE DETAIL ”A“
— —_Qu [rall) AN —_Qn el l_gn —_Qn (el AN —_Qu —_nn AN —_Qn ¢
b=| 1-8 20" | 240 [ 2-gn | 3-ov | 3-4n | 3-8 | 40" | 44| 48" | 500 | 540 | 5-8 BOTTOM MAT o | Ue LOCATION OF CBC
w = 2I_8|| 3I_2|| 3|_8|| 4I_2|| 4|_8I| 5I_2|I 5|_8|I 6I_2II 6|_8I| 7|_2I| 7|_8l| B|_2|| 8|_8|I w '/ - TUE WALL
d-BARS[f4 09" [f4 o9 oo |[freo [freo (400 [f5el[f5010'f50 10" f508 |f608 #7069 |F70 7 T
% CONC.CY/LF | 0161 | 0.210 | 0.259 | 0.309 | 0.358 | 0.407 | 0.457 | 0.506 | 0.556 | 0.605 | 0.654 | 0.704 | 0.753 TYPICAL SECTION f T~ v S%SLQ%E%\ITN)ALP FfE]AfJEFCDTDTl'INQCT' N
% DOES NOT INCLUDE TOE WALL QUANTITIES m REQUIRED DRAINAGE BEHIND WINGWALLS AT INLET_APRON IS REQUIRED IF CBC INTO CULVERT FLOOR. FOR PIPES
SEE SHEET 2 OF 2 FOR REINFORCING STEEL QUANTITY SEE NOTE 6 Lo IS USED AS AN ANIMAL PASS (SEE M-601-10) AN
DESION FOOTING LINE o ______ i TYPICAL CULVERT LAYOUT DETAIL "A
E = R ! DESIGN DATA:
bt o CONSTRUCTION FOOTING LINE.  |b=4-0" | g pee ' L aam 7 |
gt | 2}_0” s : : #4 BARS 3'CLR. AASHTO LRFD EIGHTH EDITION, 2017
3-gn 32 Ty . . . . w=6'-2" 4 |'AT 11-0" DESIGN METHOD: LOAD AND RESISTANCE FACTOR DESIGN, YIELD LINE METHOD
11-4" 1=-2" .
¢ T ¥ o lefa=2-2" REINFORCED CONCRETE:
vl i | CONCRETE CLASS D (BOX CULVERT):  f. = 4,500 PSI
REINFORCING STEEL: f, = 60,000 PSI
L WITH TOE WALL LOADING:
USE DESIGN FOR _{ — 41« h=5'-sfah=6' h=7' h=8: h=9' o AT-REST EARTH (FLUID) PRESSURE FOR CONCRETE STEM DESIGN = 55 PCF FOR 2 (MIN.) : 1 SLOPED BACKFILL
1T - o A - MIN.) :
— #4 @ 1'-0 -0 CTIVE EARTH (FLUID) PRESSURE FOR CONCRETE FOOTING DESIGN = 40 PCF FOR 2 (MIN.) : 1 SLOPED BACKFILL
P el = [t LIVE LOAD SURCHARGE = 2'
. ] o | MINIMUM RESISTANCE FOR SOIL BEARING = 5.5 KSF
et s t|m = 96" i S | oy SOIL BEARING RESISTANCE FACTOR = 0.45
st T MAX. ) Pt e 1
YR = |
AR AU I oo | GENERAL NOTES:
3" CLR
o e . 3 #4 @ 10" #4 x 2-0" @ 1-0" 1. ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED ¥ IN.
K= 410" T L AV 3 CLR 2. WINGWALL FOOTING AND FLOOR OF BOX CULVERT SHALL BE PLACED MONOLITHICALLY.
: : T 4 3. DIMENSIONS "h", "k", "L", m" AND ANGLE "e' FOR WINGWALL SHALL BE AS SHOWN ON THE PLANS.
A Y VS VS VS BV LA —_J > WITH CONCRETE APRON 4. MINIMUM CLASS B LAP SPLICE LENGTH FOR BLACK REINFORCING BARS:
e BAR SIZE: 4 5 6 7
T0P OF FOOTING ELEVATION g b~ QUANTITIES FOR TOE WALL ONLY REINFORCEMENT 1.34 LB./SQ. FT. : # " e, e, {f_ "
APRON CONCRETE 0.049 CU. YD./LIN. FT SPLICE LENGTH: L-6 - 23 27
ELEVATION REINFORCEMENT 5.1 LB./LIN. FT. 5.DESIGN DOES NOT CONSIDER ANY SCOUR EFFECTS.
TAN Y AMI . WINGWALL DRAIN SHALL U "ht > 12.0 FT., H ALLS.
DESIGN EXAMPLE TOE WALL SRR 6. WING DRAIN SHALL BE REQUIRED IF 2.0 FT.,SEE SHEET 2 OF 2 FOR DETAILS
Computer File Information Sheet Revisions Colorado Department of Transportation WINGWALLS FOR PIPE STANDARD PLAN NO.
Creation Date: 07/31/19 Date: Comments 2829 West Howard Place M 601 20
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X1 | GENERAL NOTES
HEADWALL FOR SINGLE PIPE HEADWALL FOR DOUBLE PIPE I
i X i i X1 i : : 1. CONCRETE SHALL BE CLASS B.
n . b
403 } 2" CLR. ALL_AROUND (TYP.) — ' . 2. HEADWALL SHALL BE PERPENDICULAR TO THE PIPE ¢ UNLESS OTHERWISE
T 1. 1. FT1 15 ; N Bc v SHOWN ON THE PLANS. TABULATED DIMENSIONS AND QUANTITIES MUST
S - - Al ' BE ADJUSTED FOR SKEWED INSTALLATIONS.
% NN T B —a ", 3. FOR WINGWALL DETAILS, SEE STANDARD PLAN M-601-20.
2L —1— : : : L S 4. VOLUME OCCUPIED BY PIPE HAS BEEN DEDUCTED FROM STEEL AND
ol ) o T ICBTRS | 1560+ 2an |- f CONCRETE QUANTITIES.
- —I= y ' J—rfm T Ba+ A — 5. EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED ¥ IN.
. 601 /> . T .75 Ba +
o] \b\ /b, : DIMENSIONS QUANTITIES 6. ALL REINFORCING BARS SHALL HAVE A 2 IN.MINIMUM CLEARANCE.
LA 17k | ] } « | a «,| CONCRETE [STEEL m A WHEN TWD OR MORE PIPES ARE LAID SIDE BY SIDE, THEY SHALL BE
2 NOTCH e Lol 404 1813 %\? FTX_IN Iﬁl - —1IN INl e1LIN IE INZ SGL | DBL [SGLIDBL PLACED SO THAT THE ADJACENT PIPES WILL BE !/, INSIDE DIAMETER
OPTIONAL FOR NN T B AP TN ANeEm R N R ey, YD, |CUL YD, LBS. |LBS. APART, OR '/, INSIDE SPAN APART,OR 3 FT.APART (INCLUDING WALL
WINGWALL SN C A KAV S I 'S I 54]65] 89 |8/ | 156 | 7 | 92 |17]|20] 2.12 | 3.55 |209 | 364 THICKNESS), WHICHEVER IS LESS.
= = = T — 60| 72| 9-6 | 7 | 17-0 |10 | 9-8 |11]21]| 2.35 | 3.99 |236 | 414
booso ] 433 f S O I N O ) O O P ST 7ol 10-3 T/ 186 T 7 | 10-2 (14|22 260 (444 (5491453 m ADD 0.89 x (X OR X7) (LB.) WHEN APRON IS REQUIRED.
402 = e _ 102 L 402 72| 86| 11-0 | 10 | 20-0 | 10 | 10-8 [17[23| 2.85 | 4.91 |270|476
Al y Ao ] - o s Dl 78| 93] 11-9 | 84 | 21-3 | 11 | 11-2 |11 [24] 3.11 |5.29 |306|527
12" CTRS. A 1 12" CTRS. A1 84(100 12-6 | 7 | 22-6 | 7 | 11-8 |14|25| 3.38 | 5.68 |333|572 f— X — 16"—+ |l X1
TYPICAL BAR LAYOUT FOR CONCRETE HEADWALL 90[107| 13-3 | 11| 23-9 |8/,| 12-2 [17|26| 3.66 |6.08 335|593 — i ——
IC CONCRETE HEAD S 96| 114] 14-0 | 10°| 25-0 | 10| 12-8 [11[27] 3.94 | 6.48 |379|649 - E - T . — ~ .
102] 121] 14-9 | 81/, | 26-3 |11l/5| 13-2 |14|28| 4.24 | 6.89 |400|664 RISE +52" RISE
108]128) 15-6 | 7 | 27-6 | 7 | 13-8 |17]29]| 4.54 | 7.30 |424[707| 24"+ {=SPAN-») . |<-24" | 24", [ SPAN-) 36"(«- SPAN—) | [a-04"
a(IJN HEADWALL FOR RIGID ROUND PIPE o s Y 36" 1-”; l - N y o
| ol on . |
| —Plem?~  (TWO EACH TIE) *I LAP }* YPICAL SPAN + 48 } ) SN + 84
| TOP VIEW
| T #02 o | <l | vig . O DIMENSIONS QUANTITIES
! e 402/ ' . ’ L. ] 2 EQUIV.Ispan|RISE| X | A | X1 |A CONCRETE__ | STEEL &
Lol ALy | B SGL T pBL [SGL|DBL
! l ' ot ' | Ba 17IN. | IN. |FT.=IN. IN. [FT.- FT-IN, IN.
- | P o o | X | | X1 | IN. [ FTAN FT.ZINJ IN. CU. YD.|cU. YD.|LBS. |LBS.
s 401 402 05404 S N N 72 | 81 | 59 | 10-9 [8%2|20-6 | 7 | 9-3 [17/2] 2.72 | 5.10 [250 [467
- | . L, o 78 | 87 | 63 | 11-3 |11 21-6 | 7 | 9-7 |10/,] 2.85 | 5.34 |275|531
- = " RIGID PIPE = Bc + 6" 24../_\'24.. ~ 4n m . /—\ 240 84 | 95 | 67 | 11-9 |8Y/2(22-10| 9 | 9-11 [12Y3] 3.08 | 5.79 |290 |547
WINGWALL . N upn = FLEXIBLE PIPE = Ba + 8" ~—{+Bo = Bo+y§2" Ba Ba ~A Bc —- 90 [103 | 71 | 12-7 |7,| 24-2 | 11 | 10-3 |15 | 3.30 | 6.21 |321 |591
_ f FLEXIBLE ARCH = SPAN + 8" s - U s e ’uh e A\_/b, > 96 | 112 | 75 | 13-4 [12 | 25-8 | 8 | 10-7 [16V%] 3.52 | 6.65 [314 |606
: OPTIONAL NOTCH STRUCTURAL PLATE ARCH = RISE + 8" e I 102 | 117 | 79 | 13-9 |8/»| 26-6 | 7 | 10-11 |9, | 3.63 | 6.86 |356 672
- . b b T R - . . Y _ _ _ [
BAR BENDING e K R R L 108 | 128 | 83 | 14-8 | 8 | 28-4 |12 | 11-3 |11/5] 3.96 | 7.51 |376 699
b R S S S S
FRONT a‘ . }__ HEADWALL FOR FLEXIBLE PIPE ARCH
VIEW Ba + 48' }-7 2 Ba+ 4+ 48“——‘
- TYPICAL WALL—{12"
OPTIONAL FILLET g Sl kN DIMENSIONS QUANTITIES DIMENSIONS QUANTITIES
~3-403 16" CONCRETE STEEL = CONCRETE STEEL =
AL 403 12 f Bal X ol & e LA |FrYon] & [SGL [ DBL [SGL[DBL "o V1.SPAN | RISE || X | A | X1 | AL e+Yon) B [SGL [ DBL [SGL[DBL
CENTERS. EACH ) X — 404 541 8-6 | 7 |[15-3 [11/2] 8-10 [15| 2.19 | 3.81 |211 |358 66 | 6-1 | 4-7 | 10-1 [10%,] 19-2 | 11 | 8-11 [15/%] 2.52 | 4.70 [232[424
FACE PROJECTED / , BEVEL 402 60| 90 | 10 | 166 | 77| 9-4 |18 2.38 | 4.25 |217 396 75 | 7-0 | 5-1 | 11-0 |10 | 21-0 |10 | 9-5 | 9lj| 2.80 | 5.25 |282 |509
INTD WINGWALL 7]/ / — 404 Ba 661 96 | 7 | 17-9 18/71 9-10 1121 2.58 | 4.70 12521454 84 | 7-11 | 5-7 | 11-11 | 9% |22-10] 9 | o-11 |12'%] 3.08 | 5.79 |291 |540
21-0" MIN ’ 0 7211070 | 10 | 1970 110 1 1074 15} 2.78 | 5.17 }255 472 93 | 8-10 | 6-1 |12-10| 9 | 24-8 | 8 | 10-5 |15/, 3.36 | 6.33 |309 |622
- 1y 7 78| 10-6 | 7 | 20-0 | 10 | 10-10 |18 2.98 | 5.56 |276 |499 , L2
/ /) L 404 84| 11-0 | 10 | 21-0 | 10 | 11-4 12| 319 | 5.95 |297 |553 102 | 9-9 | 6-7 | 13-9 |8, | 26-6 | 7 | 10-11 | 9% | 3.63 | 6.86 |379 673
, // “REINFORCING BARS 90 | 11-6 7 22-0 | 10 | 11-10 |15| 3.40 6.36 | 317 | 517 111 10-11 7-1 14-11 | 9Y,]28-10| 9 11-5 [12'/5| 4.05 7.67 377|711
TOP OF S, FROM WINGWALL 96| 12-0 | 10 | 23-0 | 10 | 12-4 [18]| 362 | 6.79 [321|597 120 | 11-10 | 7-7 |15-10 | 9 | 30-8 | 8 | 11-11 |15/, 4.36 | 8.28 |395 |731
WINGWALL v FOOTING INTO 102] 12-6 | 7 | 24-0 | 10 | 12-10 |12] 3.84 | 7.21 |364 |663 132 [12-10 | 8-4 [16-10 | 9 | 32-8 | 8 | 12-8 | 11 | 4.75 | 9.03 |441 (839
, THE HEADWALL 360 B . 108| 13-0 | 10 | 25-0 | 10 | 13-4 [15] 4.06 | 7.63 |362|678 141 | 141 | 80 | 181 [10/; 352 | 1 | 131 [13/3] 517 | 0.86 [448 931
// /_\ l S . HEADWALL FOR FLEXIBLE ROUND PIPE 150 15-4 9-3 19-4 |12 | 37-8 | 8 13-7 |16'/5| 5.69 | 10.88 |490 953
./, , - - 159 |15-10 | 9-10 |19-10 | 9 | 388 | 8 | 14-2 | 11 | 5.89 | 11.25 |534 [1019
)/ TYPICAL BAR ’ #4 x 20" HEADWALL FOR STRUCTURAL PLATE ARCH
’ INSTALLATION FLOW @ 1"
——— —{PROJECT 10" INTO
TOP_VIEW INLET OUTLET INLET OUTLET [T | CENTER OF APRON SKEW 1 90 | 85 | 80 | 75 | 70 | 65 | 60 | 55 | 50 | 45 | 40 | 35 | 30
=r vitw J , - | (SEE NOTE 6) ANGLE A
WINGWALL ENDS OF ENDS OF APRON =~ HEADWALL (o TOR 1 |1.000[1.004 | 1.015 |1.035 [1.064 | 1103 | 1.155 | 1.221 |1.305 |1.414 |1.556 |1.743 |2.000
CONNECTION FLEXIBLE PIPE RIGID PIPE
WHEN APRON IS REQUIRED SKEW FACTOR TABLE
__Computer File Information Sheet Revisions Colorado Department of Transportation HEAD‘VAI I STANDARD PLAN NO.
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O
%)
* REINFORCING STEEL QUANTITY INCLUDES STEM AND FOOTING Z W0
- prd
c-BARS AND REINFORCING STEEL QUANTITY (EXCLUDE TOE WALL) QUANTITIES, BUT DOES NOT INCLUDE TOE WALL QUANTITIES. % % 8 W
LlJ —_—
L (MULTIPLE OF m) < (1.0 x m) <(1.25 x m) < (1.5 x m) < (175 x m) < (2.0 x m) (2.25 x m) <(2.5 x m) <(2.75 x m) < (3.0 x m) <(3.25 x m) < (3.5 x m) EXAMPLE: 2 r E % % & =
H < ==>D o
j *REINF. | *REINF. | *REINF. | ¥REINF. | ¥REINF. | ¥REINF. | ¥REINF. | ¥REINF. | ¥REINF. | ¥REINF. | XREINF. | = —— USOo—-"DO=
m F ) KED ] eBARS | gy | CBRS | g ik | OBARS gy | CBRS gk | OBARS | | CBRS gk | OBARS g | OBRRS | gk | OBARS | ipsir | OBARS | gk | SBARS | g iF. | SELECT THE c-BARS SIZE, SPACING AND STEEL QUANTITY FOR A WOFLZed "
4 |#4 @ 10" 5360 |#5 @ 10"| 57.95 |#5 @ 10"| 5710 |#5 @ 8" 6022 |45 @ 7"| 6243 |#5@ 7' | 6209 |#5@6" | 6538 |#5@6" | 6515 |#6@ 8" | 6/10 |#6 @ 8" | 6694 |#6 @ 7 | 70.66 25.0 FEET LONG WINGWALL WITH m = 11.8 FT.AND k = 6.3 FT. =2, % z
5 |# @ 10"| 55.86 |#5 @ 10"| 60.46 |#5 @ 10"| 59.60 |#5 @ 8" 62.89 |#5@ 7" | 6523 |#5@ 7" | 6488 |#50@6" | 6834 |#5@6" | 6811 |#6@ 8 | 7017 |#6@ 8" | 7000 |#6 @ 7' | 73.90 SOLUTION: SopHE = = =
" 6 |#5 @ 10"| 64.43 |#6 @ 10"| 7060 |#6 @ 10"| 69.69 |#6 @ 8" 7493 |#6@ 8" | 7445 |[#6@ 7" | 7830 |#6 @ 6" | 8364 |#6@ 6" | 8340 |#6 @ 6" | 8322 |#6@ 6" | 8305 |#7 @ 7" | 89.64 - 5 <A< <
7 |#5010"] 6729 |66 10| 7376 |#6 0 10"| 7283 |f6 68 7832 |f6@ 8" | 7784 |#60 7" | 8187 |#6 06" | 8745 |#506" | 8721 |60 6" | 8702 |60 6" | 8686 |/ 07" | 9575 | DETELR“}INWE ‘f”';g“(’)AL/L 1&%“‘3_”‘2' 112N MULTIPLE OF m: SXuxdud EN
8 |#508" | 7471 [#6@ 8" | 8346 |#60@ 7" | 87.09 |#6 @ 6" 9254 |#7 @ 7'| 99.47 [#7 @ 7" | 99.08 |[#7 @ 6" | 10711 |#7 @ 6" | 106.86 | #7 @ 6" | 106.66 | #7 @ 6" | 106.49 | #7 @ 6" | 106.35 L = (212 % m) USE L € (2.25 x m) 0 N g % o g L= %
9 |#5e8 | 7810 [#6e 8" | 8723 [#6e@ 7" | 9103 [#6e6" 9672 [#7 e 7" | 10393 [#7 @ 7" ] 10354 [#7e6" | .90 [#7e6" [ 11165 [#7e6"| 1145 [#7e6" [ 111.28 [#7 @ 6" | 1113 ! . Jphxaorzoe>9OT
2.ROUND TO REAREST WHOLE NUMBER FOR m AND k: s Z> T
4 #4 @ 10"| 50.51 [#4 @ 10"] 49.25 |[#5 @ 10"| 53.71 |#5 @ 10" 53.09 |[#5@ 10" 5236 |#5@ 9" | 5385 [#5@ 8" | 5554 |#5@ 7" | 5785 [#5@ 7" | 5767 [#5@ 7" | 5751 |#6 @ 9" | 59.93 m =11.8 FT,,USE m =12.0 FT. = % oo = ﬂ >
5 #4 @ 10"| 52.66 |[#4 @ 10"| 51.37 |#5 @ 10"| 56.09 |#5 @ 10" 55.46 |#5 @ 10"| 54.99 [#5@ 9" | 56.29 |#5 @ 8" | 58.08 |#5@ 7| 6051 |[#5@ 7" | 60.33 |45 @ 7" | 60.17 #6 @ 9" | 62.72 k =6.3 FT,USE k = 6.0 FT. DEICCCCO O <
3 6 |#4 010" 5492 [#5@10"| 59.48 [#5@ 9" | 60.31 [#6@ 9" 6756 |#6@ 9" | 67.08 [#6@ 9" | 66.70 |[#6 @ 8" | 6953 [#6@ 8" | 69.28 [#60 7| 7312 |[#6@ 7' | 7295 [#6@ 7' | 7281 3. DETEREI?QEQE_BARS) BY USING THE TABLE:
7 |#4 010" 57.36 [#5 @ 10"] 62.16 |#5 @ 9" | 63.05 [#6@ 9" 7066 |#6@ 9" | 7016 |#6@ 9" | 69.78 |6 @ 8" | 7275 [#6e 8 | 7250 [#6e 7' | 7652 [#6@ 7" | 7635 |46 @ 7" | 76.20 s xm 8
8 |#5010"| 6639 [#6 0 10"| 7282 (#6008 | 7797 |[#60 7" 8168 |[#6@ 7| 8.19 [#6e6" | 8667 [#506" | 8637 |[#7e 7| 9318 [#7e 7| 9297 |[$70 7| 9280 |47 e 77| 9264 =6 8 >
9 |#5e 10" 69.37 [#6@10"| 7610 [#6@ 8" | 81.49 [#6@ 7" 8537 |[#6@ 7" | 84.87 |[#6@6" | 9059 [#6 @ 6" | 9029 [#7 @ 7' | 9739 [#7e 7' | 9718 [#7 @ 7" | 97.00 [#7 @ 7" | 96.85 C-BARS: #6 @ 10" O
2 |[#4 e 10" 4391 [#4 010" 4265 [#4 @ 10"] 41.82 |[#4 @ 10" 4122 | #4 @ 10" 4078 |#4 @ 9| 4129 [§5 @ 10" 4461 |#5 @ 10"] 44.37 | #5 @ 10" 44.18 | §5 @ 10" 44.01 |#5 @ 10" 43.87 REINF. STEEL = 60.60 LB / LF o0 <
3 #4 @ 10" 4582 [#4 @ 10"] 4455 [#4 @ 10"] 4371 [#4 @ 10" 4311 | #4 @ 10" 4266 |#4 @ 9| 4322 [#5 @ 10" 4675 |[#5 @ 10"] 4651 |#5 @ 10" 46.32 | #5 @ 10" 4615 |#5 @ 10| 46.01 4. DETERMINE REINFORCING STEEL QUANTITY OF WHOLE WINGWALL: E o=~
4 |#4 010" 4780 |#4 @ 10| 4651 |#4 @ 10"| 4565 |45 6 10" 50.06 | #5 @ 10'| 49.59 | #5 @ 10"| 49.25 |#5 @ 10'| 4894 |#5610'| 4869 |#5@ 9' | 5000 | #5668 | 572 |45 8" | 5157 REINFORCING STEEL QUANTITY = 25.0 x 60.60 = 1,515 L8. o — O
” 5 |#4 @ 10" 49.84 [#4 @ 10"| 4853 [#4 @ 10"] 4766 |[#5 @ 10" 5233 |#5 @ 10" 5185 |#5 @ 10"| 5148 |#5 @ 10" 5119 [#5 @ 10| 5094 |[#5@ 9| 5233 [#5@ 8| 5414 |#5 @ 8" | 54.00 O a o ™
6 #4 @ 10" 51.99 |#4 @ 10"| 5065 |#5 @ 10"| 5534 [#5@ 8" 5841 |#5@8"| 57.93 [#6 @ 10"| 6060 |#6 @ 10"| 60.29 |#6 @ 9" | 6242 |# @ 9" | 6222 |#6@ 9" | 62.04 |#6 @ 8" | 64.89 L 8 o I
7 |#4@10"| 5430 |#5@10"| 58.80 |[#5 @ 10"| 57.87 |#5@8" 6110 [#5@8"| 6061 |#6 @ 10"| 63.43 |[#6@10"| 6311 |#6©@ 9" | 6535 |[#6© 9" | 6515 |#6@ 9" | 64.97 |#6 @ 8" | 67.96 n = ,70m ﬁ
8 |#5@ 10" 6291 [#5@10"| 6145 [#5@ 7" | 67.46 |#5@ 6" 7068 |#5@6"| 7020 |#6@ 7" | 76.44 |#6@ 7' | 7613 |#6@ 7| 7587 [#6e@ 6" | 81.30 [#6@6" | 8l12 |46 @ 6" | 80.98 L -0 Z O <«
9 [#5010"] 6564 [#5@10"| 6415 [#5@ 7" | 7044 [#5@6" 7382 |[#5@6"| 7333 |[#6@ 7| 7986 |#6@ 7' | 7954 [#6@ 7" | 7928 [#6 e 6" | 8495 [#6 @ 6" | 8477 [#6 @ 6" | 84.62 EEC =S<a®
2 | #4 @ 10"] 41.70 |#4 @ 10"] 40.42 |#4 @ 10"| 3957 |#4 @ 10" 38.96 | #4 @ 10"| 3850 |#4 @ 10"| 3815 |#4 @ 10" 37.87 |#4 @ 10"] 37.65 | #4 @ 9"| 3825 | #5 @ 10"| 4146 | #5 0 10"] 41.31 éEithCUNCRETE o 2 o
3 |#4 @100 4357 |#4 @ 10" 4227 [#4 @ 10" 4140 [#4 @ 10" 4079 | #4 @ 10" 40.33 |#4 @ 10"] 39.97 |#4 @ 10"| 3969 |#4 @ 10" 39.45 |#4 @ 9| 4012 |#5 @ 10| 4354 |45 @ 10"] 43.39 L m 2 D= 2
4 |#4 010" 4548 [#4 @ 10"] 4416 |[#4 @ 10"| 4328 [#4 @ 10" 4266 |#4 @ 9" | 4309 [#5 @ 10"| 4657 |[#5 @ 10"| 46.27 |#5 @ 10"] 46.02 |#5 @ 10" 45.82 | #5 @ 10"] 4565 |#5 @ 10| 45.50 o GO ||: M~
i 5 |#4 @ 10" 47.46 |[#4 @ 10"| 4610 |#4 @ 10"| 4521 [#4 @ 10" 4458 |#4 @ 9"| 4506 |#5 @ 10"| 48.74 |#5 @ 10"| 48.44 |#5 @ 10"| 4819 |#5 @ 10"| 47.99 |[#5 @ 10" 47.81 |[#5 @ 10" 47.67 a A < \E/
6 |#4 @ 10" 4952 [#4 @ 10" 4814 |4 @ 9" | 4823 [#5@ 10" 5188 |#5@ 10" 5138 [#5@ 9" | 5257 |[#50 9| 5227 [#5@8"| 5399 [#5@8"| 5379 |[#50 77| 56106 |#5 @ 7" | 56.01 = < a
7 | #4 @ 10" 5173 [#4 @ 10"] 50.31 |#4 @ 9" | 50.43 |#5 @ 10" 5429 |#5 @ 10"| 53.78 |#5 @ 9" | 55.04 |#5 @ 9" | 54.73 |#5@ 8" | 5655 |#5 @ 8" | 56.35 |#5 @ 7" | 58.84 |45 @ 7" | 58.70 't
8 |#4+ @10"| 5400 |[#5 @ 10"| 58.44 [#5 @ 10"| 57.45 [#5@ 8" 6064 |#5@ 7"| 6292 |[#5@6" | 66.25 |#5@6" | 6594 |#5@6" | 6560 |#6@ 8 | 67.76 |#6 @ 8" | 6757 |#6 @ 7" | 7145 — 3
9 [#4e10"] 5620 [#5 @ 10"| 60.87 |#5 @ 10"]| 59.85 |#5 @ 8" 6321 |#5@ 7" | 6560 |#5@6" | 69.09 |#5@ 6" | 6878 |#5@6" | 6852 |#6@ 8" | 7069 |#6 @ 8" | 7051 |#6 e 77| 7457 E )
2 |#4 @ 10"] 39.84 |#4 @ 10"] 3853 |#4 @ 10"| 3765 |#4 @ 10" 37.03 | #4 @ 10"| 3657 |#4 @ 10"] 36.20 |#4 @ 10" 3591 |#4 @ 10"] 3567 | #4 @ 10"| 3548 |#4 @ 9"| 36.07 |#4 @ 9" | 35.93 O
3 |#4 @ 10" 4168 |[#4 @ 10" 4035 [#4 @ 10"] 39.47 |#4 @ 10" 38.84 |#4 @ 10" 3836 [#4 @ 10" 3800 [#4 @ 10" 3771 |#4 @ 10" 3746 [#4 @ 10" 3727 |#4 @ 9| 3791 |[#4 @ 9| 37.76
4 [#4 e 10" 4358 [#4 010" 4222 [#4 @ 10" 4131 [#4 @ 10" 4067 | #4 @ 10" 4019 |[#4 @ 10" 39.82 [#4 @ 10"] 3953 |[#4 @ 10" 39.28 |#4 @ 10" 39.08 [#4 @ 9| 3977 |#4 @ 9" | 39.63
10 5 |#4 @ 10" 4553 [#4 @ 10"| 44.14 |#4 @ 10"] 4321 [#4 @ 10" 4256 | #4 @ 10" 42.07 |[#5 @ 10"| 46.44 |#5 @ 10" 46.13 |[#5 @ 10"] 4587 |#5 @ 10"| 4567 |#5 @ 10" 4549 |[4#5 @ 10" 45.34 [, ——PLASTIC DRAINAGE CORE
6 |#4@10"| 4758 |[#4 @ 10"| 4614 [#4 @ 10"] 4520 |#4 @ 10" 4453 |#4 @ 10" 44.03 [#5 @ 10"| 4867 [#5 @ 10"] 48.35 |[#5 @ 10"] 48.08 [#5 @ 10" 47.88 |45 @ 10" 47.69 |[#5 @ 10" 47.54 w aey
7 |#4 @ 10" 49.79 [#4 @ 10" 4831 [#4 @ 10"] 47.34 [#5 @ 10" 5197 |#5 @ 10" 5145 [#5 @ 10"] 5104 |#5@ 9" | 5229 [#5@ 9" | 5203 |[#5@ 8" | 5379 |#5@ 8" | 5361 |#5 6 7| 56.00 =3
8 |#4 @10"] 52.06 |#4 @ 10"] 50.54 |#4 @ 10"| 49.54 |#5 @ 10" 54.43 | #5 @ 10" 53.89 |#5 @ 10"| 53.47 |#50@ 9" | 5480 |#5@ 9" | 5453 | #5 @ 8" | 56.39 | #5 @ 8" | 56.20 | #5 @ 7" | 58.72 GEOTEXTILE (DRAINAGE) (CLASS 2) z &L)
2 |#4e10"] 3801 [#4 @10"] 3675 |[#4 @ 10" 3585 [#4 @ 10" 3521 |#4 @ 10" 34.73 [ #4 @ 10"] 3436 |#4 @ 10" 34.06 |#4 @ 10"] 3381 |#4 @ 10" 3361 |#4 @ 10" 33.44 [#4 @ 10" 33.30 SHALL BE ON EMBANKMENT SIDE OR ]
3 |#4 @ 10" 3993 [#4 @ 10"| 3856 |#4 @ 10"| 37.64 |#4 @ 10" 36.99 | #4 @ 10" 3651 |44 @ 10" 3613 |#4 @ 10"| 3583 |#4 @ 10" 3558 |[#4 @ 10| 35.38 | #4 @ 10" 3521 |44 e 10" 35.06 /DN BOTH SIDE OF CORE é =
4 #4 @ 10"| 4181 |[#4 @ 10"| 40.40 |#4 @ 10"| 39.47 |#4 @ 10" 38.81 #4 @ 10"| 3831 |#4 @ 10"| 37.93 |#4 @ 10"| 37.63 |#4 @ 10"| 37.37 |#4 @ 10"| 37.17 |#4 @ 10"| 36.99 | #4 @ 10"| 36.84 ZZ—\ m ™~ %
9 5 [#4e10"| 4375 [#4 010" 4230 [#4 010" 41.35 [#4 @ 10" 4067 | #4 @ 100 4017 |#4 @ 10" 39.78 |#4 @ 10" 39.47 |[#4 @ 10" 3920 |#4 @ 9" | 39.86 |45 @ 10" 4328 |[#5 @ 10" 43.12 A D m é’n £
6 |#@10"] 4579 [#4 @ 10"| 4430 [#4 @ 10"] 4331 [#4 @ 10" 4262 |#4 @ 10" 4210 |#4 @ 10" 4171 [#4 @ 10" 4139 [#4 @ 107 4112 [#4 @ o' | 4182 | 4§50 10" 4546 |[#5 @ 10" 45.30 51 5 DRAIN HOLE. 200" MAX. CENTER s 8
7 |#4 ©10"] 48.04 |#4 @ 10"[ 4650 |#4 @ 10"| 4549 [#4 @ 10" 4477 |#5@ 10" 4929 |#5 @ 10" 4886 |#5 @ 10"| 4853 |#5 @ 10"| 48.24 |#5 @ 10| 48.03 |#5 @ 10"] 47.84 |#5 @ 10" 47.67 /@%@ \_m CENTER, LOCATE 0'-6" ABOVE z @D 5
g |#4 010" 5043 [#4 @10"] 4884 [#4 @ 10"] 4780 [#4 @ 10" 4706 |[#5 @ 10"] 5183 |#5 @ 10" 5140 |45 @ 10"] 5105 |#5 @ 10"] 50.77 |#5 @ 10"] 5054 |45 @ 10"] 50.35 |#5 @ 10" 50.18 \ ‘ FINISHED GRADE DR APRON. [ 38
2 |#4 010" 3641 |#4 @ 10"] 3500 |#4 @ 10"| 34.08 [#4 @ 10" 3342 |[#4 @ 10"| 3292 |#4 @ 10"] 3254 |[#4 @ 10" 3223 [#4 @ 10"] 31.97 |#4 @ 10"] 31.77 [#4 @ 10"] 3159 | #4 @ 10" 31.44 — ~, (D 2 g =
3 |#4 @107 3823 [#4 @ 10" 36.80 |#4 @ 10"| 3585 |[#4 @ 10" 3518 |#4 @ 10"| 3467 |#4 @ 10"| 3428 |#4 @ 10"| 33.97 [#4 @ 10| 3370 |#4 @ 10"] 3350 |#4 @ 10" 3332 |#4 @ 10" 33.7 A I z S S
8 4 |#4 010" 40.09 [#4 @ 10"] 3861 |#4 @ 10" 3764 |#4 @ 10" 3695 |#4 @ 10"| 36.44 |#4 @ 10" 36.04 |[#4 @ 10" 3572 [#4 @ 10" 3345 |#4 @ 10" 3525 |#4 @ 10" 3507 |#4 e 10" 34.01 ' ‘ : g . o
@ " . @ " . @ n . @ " . @ ] . @ " . @ " . @ n . @ " N @ " . @ n . m o
5 #4 @ 10"| 4199 |[#4 @ 10" 40.47 |[#4 @ 10"| 39.47 |#4 @ 10" 3876 |#4 @ 10"| 38.24 |#4 @ 10"| 37.83 |[#4 @ 10"| 3750 |#4 @ 10"| 37.23 | #4 @ 10"| 37.02 |#4 @ 10"| 36.84 |#4 @ 10"| 36.68 LIMITS OF CONCRETE SEALER 2 e %
6 |#4 @ 10" 4397 [#4 @ 10"| 42.40 [#4 @ 10"] 41.36 |#4 @ 10" 40.64 |#4 @ 10"| 4010 |#4 @ 10"| 39.68 |#4 @ 10"| 39.35 |#4 @ 10"] 39.07 [#4 @ 9" | 4333 [#5 @ 10" 4313 | 4#5 @ 10" 42.96 S 88
7 #4 @ 10"| 4619 [#4 @ 10"| 44.56 |[#4 @ 10"| 4349 |#4 @ 10" 4274 |#4 @ 10"| 4218 |#4 @ 10"] 41.75 |[#4 @ 10"| 4141 #4 @ 10" 4113 | #4 @ 9" | 4565 | #5 @ 10"] 45.45 | #5 @ 10"] 45.28 AND WINGWALL DRAIN DETAILS m ‘qw: CI> El
2 |#4@10"] 3490 [#4 @10"| 3344 |#4 @ 10" 3247 |#4 @ 10" 3178 |[#4 @ 10"[ 31.27 |#4 @ 10"| 30.86 [#4 @ 10"| 30.54 |[#4 @ 10"| 30.27 |[#4 @ 10"| 30.06 |[#4 @ 10"| 29.88 |#4 @ 10"| 29.72 | NgyES: 1. THE GEOCOMPOSITE SHALL BE SECURED TO THE WALL ¢ = NS I
3 [#4 010" 3673 [#4 @ 10" 3523 [#4 @ 10" 3423 [#4 @ 10" 3353 [#4 @ 10] 3300 [#4 @ 10"] 3259 |[#4 @ 10"] 3226 |[#4 @ 10"] 3199 |[#4 @ 10"] 31.78 |[#4 @ 10"] 3159 [#4 @ 10"] 31.43 70 PREVENT MOVEMENT DURING BACKFILLING. _ < & =
7 4 |#4 @10"] 3859 [#4 @ 10"] 37.04 [#4 @ 10"| 36.001 [#4 @ 10" 3529 |[#4 @ 10"| 34.75 [#4 @ 10" 3433 [#4 @ 10"] 3399 [#4 @ 10"] 3371 |[#4 @ 10" 3350 [#4 @ 10" 3331 |#4 @ 10" 33.14 S| o
5 #4 @ 10"| 4048 |[#4 @ 10" 3886 |[#4 @ 10"| 37.80 |#4 @ 10" 37.06 |#4 @ 10"| 3650 |#4 @ 10"| 36.07 |[#4 @ 10"| 3573 |[#4 @ 10"| 3544 |#4 @ 10"| 3522 |#4 @ 10"| 35.03 |[#4 @ 10" 34.86 2.COST OF GEOCOMPOSITE DRAIN AND CONCRETE SEALER = &
6 |#4 @ 10" 4239 [#4 @ 10"| 40.71 |#4 @ 10"] 3961 |#4 @ 10" 3884 |#4 @ 10"| 38.26 |#4 @ 10"| 37.82 |#4 @ 10"| 3747 |#4 e 10"| 3717 |[#4 e 10"| 36.95 |[#4 @ 10"| 36.75 |#4 @ 10"| 36.58 SHALL BE INCLUDED IN THE WORK. % (_3
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APPROXIMATE 1" SPACE BETWEEN M GENERAL NOTES a
7RI
THE ADJACENT BOXES SHALL BE CROUND LINE NS <\\/\\(\\4
FILLED WITH DRY, FINE SAND SN\ 1. ALL PRECAST CONCRETE BOX CULVERTS SHALL CONFORM TO THE LRFD DESIGN REQUIREMENTS
A R R R R R A gg*; OF OF ASTM C 1577, AND THE FOLLOWING SPECIFICATIONS: N
N N\ SO \\ \\ \\\\ \\ \\ \\\\ \\\\ \\ \\\\ \\ //\\ m
e T T A N A A A A NN NN Y ITEM OR CONDITION AASHTO EQUIV. ASTM CDOT SPECIFICATION
/\//\\/\\/\\ \\\ NN O\ N O\ N NN N NN \\\\ NN W\ N NN N \Q l
5\{ P TRII DN Y 3 N N > PREFORMED JOINT MATERIAL | M 198,6.10R 6.2 | C 990, 6.10R 6.2 705.01
N 10"
N < ELECTRONICALLY SEALED DESIGN CALCULATIONS, INDEPENDENT CHECK, AND RATING FOR
X - - s o z z : = X r A PRECAST CONCRETE BOX WITH SPANS NOT INCLUDED IN C 1577 SHALL BE PROVIDED
N . > A N BY THE MANUFACTURER IN ACCORDANCE WITH THE CURRENT CDOT BRIDGE DESIGN AND
N : - , < I RATING MANUALS.
>\/ I 2 X ! 1/, DIA. FORMED
N R >\ WATERPROFING MEMBRANE HOLES (TYP.) OR 2. THE CONTRACTOR SHALL SUBMIT ELECTRONICALLY SEALED SHOP DRAWINGS TO
& N
>\> : W . , "\ AS REQUIRED. SEE NOTE 7. LIFTING ANCHORS THE ENGINEER FOR REVIEW PRIOR TO FABRICATION.
\\/ n . <\\ 3. BEDDING ALTERNATIVE 10R 2 IS REQUIRED:
N¢ . a K BEDDING ALTERNATIVE IS AT THE CONTRACTOR'S OPTION. BEDDING AND
X : .b N - = e o S S . hv \\/ LIFTING HOLES (LOCATED BY MFR.) SHALL BE EXCAVATION FOR BEDDING WILL NOT BE MEASURED AND PAID FOR SEPARATELY,
N : : i %, N FILLED WITH GROUT BEFORE BACKFILLING IS BUT SHALL BE INCLUDED IN' THE WORK.
\\/ 5se2: o Ssesosss / // / // / o oo sesse (g STARTED, (2 HOLES PLACED DIAGONALLY MAY BEDDING ALTERNATIVE 1CONSISTS OF 6 IN. OF AGGREGATE BASE COURSE
X X SUFFICE FOR SMALLER BOX SIZES). LIFTING (CLASS 6) COMPACTED TO NOT LESS THAN 957 MAXIMUM DENSITY DETERMINED
NS /\\\//\\\//\\\//\\\//\\\/\\E/\\\/\\\/\\\/\\\/\\\//\\\/\\\//\\\//\\\//\\\/\\\/\\\/\\\/ SR ANCHOR RECESSES SHALL NOT BE FILLED. IN CONFORMANCE WITH AASHTO T 180.
16" BEDDING ALTERNATIVE 10R 2. 16" LIFTING BEDDING ALTERNATIVE 2 CONSISTS OF AN 3 IN. THICK, MINIMUM, LEAN CONCRETE
. BASE. CEMENT CONTENT = 250 LBS./CU. YD.
EXCAVATION & BACKFILL B GROUT R FOM SEALANT SHALL Bt A AGGREGATE GRADATION FOR ALTERNATIVE 2 BEDDING:
WILL BE MEASURED AND USED WHEN SPECIFED ON THE PLANS _ PASSING 2 IN. SIEVE — 1007
PAD FOR TO THIS LINE ' ~——NOTE: LINE A-A IS VERTICAL FOR HEADWALL PASSING NO. 4 SIEVE — 207 T0 707 =
IN ACCORDANCE WITH - PASSING NO. 200 SEVE ~— 5% TO 157 ©
SECTION 206. EXCA\/AT'ON & BACKF”_L L = LENGTH OF CONCRETE BOX CULVERT m
(DOUBLE PARALLEL PRECAST BOX CULVERT Z-BARS (CONT.) —_— -0 . R T ASTM Cl677 >
INSTALLATION SHOWN) NOSE ANGLE DETAIL (TYP.) TOP AND BOTTM%‘_ . CBC JOINTS USING RUBBER GASKETS SHALL MEET ASTM C1677. L
SEE STANDARD PLANS M-601-2, AND 3 5. CLASS 1DRAINAGE GEOTEXTILE SHALL BE COMPLETELY WRAPPED AROUND
TYPICAL AT ADJACENT BOXES AT 1-0" ALL CBC JOINTS WHICH DO NOT HAVE RUBBER GASKETS. THE GEOTEXTILE -
DRILL AND GROUT | SHALL EXTEND A MINIMUM OF 1FT.ON EACH SIDE OF JOINTS AND SHALL o
= \AMUM JONT DEPTH REINFORCING BARS (TYP.) A OVERLAP AND BE SECURELY ATTACHED FOR AT LEAST 1FT.AT ITS ENDS. z
S 4" BUT 75/T IS SEE STANDARD PLANS 4" FILLET 1| EXTEND REINFORCEMENT TO THE WRAP SHALL BE A SMOOTH FIT (NOT LOOSE OR STRETCHED) JUST <
RECOMMENDED. * JONT M-601-1,2, 3 FOR —-—-/PREPQRE SOX FOR CAST-IN-PLACE PRIOR TO BACKFILL. THE GEOTEXTILE MATERIAL SHALL MEET THE APPLICABLE N
: DEPTH OUTSIDE HEADWALL AND K > REQUIREMENTS OF SECTION 420.COST FOR GEOTEXTILE WILL NOT BE MEASURED N
) TOEWALL QUANTITIES, | HEADWALL. PROJECT 10" INTO AND PAD FOR SEPARATELY, BUT SHALL BE INCLUDED IN THE WORK. < | < << | O
VARIES L TOEWALL REINFORCING CAST-IN-PLACE CONCRETE I =
= = RN R = HEADWALL CORNER - 78RS (CONT) 6. FOR ANY CULVERT SPAN OR COMBINATION OF SPANS FOR MULTIPLE BOXES 20 FEET =12 =&
A S - I : . REINFORCING DETAL Fow OR GREATER, A FOUNDATION INVESTIGATION AND REPORT ARE REQUIRED. ~
- . : o ’ — LINE o))
N ;B o MR e Z-BAR SIZE, STRRUP — : ‘ 7. FOR FILL HEIGHTS LESS THAN 2 FEET, A WATERPROOFING MEMBRANE OR O
T _,.,.,.;.;.:;::':z SIZE AND WALL ' 30 MIL THICK GEOMEMBRANE SHALL BE PROVIDED FOR THE TOP OF THE > =
WAL @ —e———e—e— - SR —— - — - — - — - —1-¢ REINFORCING. @ 058, TOP SLAB AND 18 INCHES DOWN ALONG THE TOPS OF THE EXTERIOR WALLS. Wl m|>|m
THICKNESS PLACE AN APPROVED JOINT . Q" NSNS m
. . B : SEALANT MATERIAL CONFORMING vé HOOKED BARS: 3-0 ) ,//,/X//X//\/\\///\///\//\\// BEDDING 8. SEE M-601-1,2, AND 3 FOR CAST-IN-PLACE CONCRETE BOX CULVERT DETALS. :,:' z(' Ll o R
b b R : TO MANUFACTURERS 5 *b DRILL AND GROUT ] SEE STANDARD PLANS ~ ALTERNATIVE 1 21| <|z|2]|x
L : A A :3 : L e RECOMMENDATIONS AND NOTE 1. HOOKED BAR 1'-0" 1 L M 601-1, -2, -3, -20 OR 2 | (/|) 5 5 = S
MIN. INTO PRECAST = O || w
BOX AS SHOWN. 1-0 =~ \— SEE STANDARD PLAN M-601-20 - Wiold
-601- Q
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