APPLICATION OF STANDARD PLANS

This book is a compilation of Standard Plans prepared by the Colorado Department of Transportation for use
on CDOT construction projects. Others who use the CDOT Standard Plans do so at their own risk.

These Standard Plans are essential contract documents as described in subsection 105.08 of CDOT's Standard
Specifications for Road and Bridge Construction.

Standard Plans that are applicable to a specific project will be identified on the project plans and will not be
physically attached to those plans. The designer who specifies any of these Standard Plans for a specific
project accepts the responsibility of determining their applicability.

Standard Plans adopted or revised subsequent to the adoption of this book will be listed on the index of the
project plans and will be physically included in the plans. New and Revised Standards Plans may be
accessed on the Colorado Department of Transportation website: www.dot.state.co.us/DesignSupport/

These Standard Plans are adopted for use as of July 4, 2006.
Composition and presswork performed by CDOT Printing & Visual Communications Section / DoHRA.
CDOT photographs were taken by Gregg Gargan.
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TEST HOLES

AMP NO.
LEGEND SAMPLE 1O o 4 ¢ 4
Ty Yy T 0 0 Q
I 0PSOl f 1 TERRAIN SINGLE SHOTS j A

- ! -----""=""—=-""—"="="="=—"=—-"=—-"—-"—-- QUARTER, SIXTEENTH

VERBURDEN » »

£R&K ) averBuRDE of 14 o o ot SECTION CORNER o0 "CeCTI0N CORNERS
7 7o of e = ° 0
CZ Asur 8 7 18 D) 1] O

- o% 110 TOE OF FILL

16,09
— 12+ (] 112 TERRAIN
GRAVEL - Kk 114 -
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SHALE i ,° 116 QUARTER, SIXTEENTH,
= 16 b 1 L BLM MARKER ~ PROPERTY PIN  NOAA MARKER a\D SECTION CORNERS
@L[MESTDNE 18 o 118 é\‘ = ®
POJddsmosTone 201 O 120 A HANDICAP SYMBOL ~ SIDEWALK WITH RAMP we
SEESILID ROCK 2k 122 FEDERAL MONUMENT ~ WITNESS CORNER  BENCH MARK  USGS MARKER
5535 (IGNEOUS) 241 H24 EDGE OF PAVEMENT
T SSjsou0 Rock b 15

(METAMORPHIC) 26 1 v- WATER TABLE ] CENTERLINE OF DIRT ROAD LOCAL OR PLSS SECONDARY CONTROL RIGHT OF WAY
o 281 28 MONUMENT MONUMENT MARKER
COMPOSITE MATERIALS ARE REPRESENTED BY COMBINATIONS ROADWAY N 9.88 N 10.13 N 10.38
OF THE ABOVE SYMBOLS, SUCH AS: E 3.81 E 3.8 E 3.81
SANDY CLAY ~ EL 0.00 EL 0.00 EL 0.00

- PROJECT CONTROL DENSIFICATION HIGH ACCURACY REFERENCE
TYPICAL BORING LOG 5 MONUMENT CONTROL MONUMENT ~ NETWORK CONTROL MONUMENT
g}
S -
o n o
N ) S = o S e e e e .
< .
& _ é TEMPORARY EASEMENT LINE (EXISTING)
39"E A - 14°36'57" RT S83° 16154+ R R R R
3 Y To - 20328 & 65 02¢ 5 " 24'E PROPERTY BOUNDARY LINE (EXISTING AND PROPOSED)
=l Eg - 10.18' ¢ Ls - 100_0514” o A-—-— A-— - A-—— A-—
’ & be = 09°50'28" RT 3 LT - 6667 © A—— A— — A— — Ae —
B LSTT 33.34 o Te 2132-?11.' 5 ST« 3334, & ACCESS CONTROL LINE
vl > o :i 600 » ke ] ] T T
NORTH ARROW & O c - : 0 Z I I I I
” » e - 78% © = BARRIER ACCESS CONTROL LINE
— MDS = 55 mph - _— . —— e —
SSD - 495' - —— — _
TYPICAL HORIZONTAL CURVE RionT o A e v—— v—— v— -
olo VIRGIN RIGHT OF WAY LINE (PROPOSED)
3|a
ol
6270 219 CITY LIMIT LINE (EXISTING)
el - - -
=l 5 COUNTY LINE (EXISTING)
> -
QUARTER SECTION LINE T
6250 - SECTION LINE
318 s | | —mmm—————————————— ==
8|3 g || Smmeeme T T T T T T T T T T
=18 HE SIXTEENTH SECTION LINE
o|® Ve 400,00 ik -
i Ky gl STATE LINE (EXISTING)
e =-1.75'
SSD =508' TOWNSHIP LINE (EXISTING)
6230 MDS - 55 MPH
1+00 2+00 3+00 4400 5+00 SURVEY/ROW
TYPICAL VERTICAL CURVE

GENERAL NOTES

1. EXISTING FEATURES SHOWN AS SCREENED WEIGHT (GRAY SCALE), EXCEPT
AS NOTED WITH THE WORD (EXISTING). PROPOSED OR NEW FEATURES
SHOWN AS FULL WEIGHT WITHOUT SCREENING, EXCEPT AS NOTED WITH
THE WORD (PROPOSED).

2. THESE SYMBOLS ARE INTENDED TO EXPLAIN THE VARIOUS TOPOGRAPHIC
FEATURES INVOLVED ON THE DESIGN PLAN SHEETS WHICH ARE PREPARED
AT VARIOUS SCALES. NOTES ARE ADDED WHERE NECESSARY TO CLARIFY
THE SYMBOL. A LEGEND IS PROVIDED IN THE PLANS FOR SYMBOLS NOT
SHOWN ON THE STANDARD SYMBOLS SHEETS.

3. GUARDRAIL, CURB AND GUTTER, ETC., ARE REPRESENTED BY A SYMBOL WITH
TYPE GIVEN BY NOTE.

BACK OF CURB
TOP OF CURB l

A
FLOW LINE (I-T_)4
EDGE OF PAVEMENT

CURB AND GUTTER
CURB AND GUTTER-TYPE 2,4 OR 6
GUTTER

CURB CUT

CURB, GUTTER OR OTHER
CURB AND GUTTER

— O
GUARDRAIL END ANCHOR GUARD POST

GUARDRAIL-TYPE 3 OR 6

GUARDRAIL-TYPE 4 OR 7

GUARDRAIL-TYPE 5 OR HANDRAIL

ju— S S S S S S S S S S S S

GUARDRAIL-TYPE 3A DOUBLE OR TYPE 6 DOUBLE

A4 A4

CABLE BARRIER

GUARDRAIL
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ROCK, MASONRY OR MECHANICALLY STABILIZED WALL (FACE)E

BRIDGE CURB
BRIDGE RAIL
BRIDGE RAIL-TYPE 3A

FLOW LINE CBC

STRUCTURES MISCELLANEGUS

STRUCTURE

MISCELLANEGUS BUILDING
STRUCTURE (PRIMARY)

MISCELLANEOUS STRUCTURE
(SECONDARY)

FOUNDATION OR PAD
(CONCRETE DR BLOCK)

BUILDING STRUCTURES

RR TELEGRAPH POLE RR SWITCH RR GUY POLE

RR SIGNALS

WITH OR WITHOUT GATE RR CROSS BUCK SICN

RR SIGNAL CONTROLLER CABINET RR MISCELLANEOUS SYMBOL
-+ttt

RR TRACK CENTERLINE

RAILROAD

COMBINATION WIRE FENCE WITH GATE
OO =00 O0——O——O—— 00— O—O—
CHAIN LINK FENCE WITH GATE

XX XXX X=X X X———X———X———X——X——X—

BARBED WIRE FENCE WITH GATE

SOUND OR BARRIER FENCE WITH GATE
A )\

DEER FENCE WITH GATE WITH GATE

WOOD FENCE WITH GATE

—)— ) — ) — ) — ===V —— —— | —— [ —— [ —— [ —— [ —— [ ——

SNOW FENCE WITH GATE

—SF SF SF SF SF SF SF

SILT FENCE

DEBRIS FENCE

FENCE

BOULDER UNDER 6FT GEOLOGY MISC SYMBOL MINESHAFT SYMBOL

ROCK OUTCROP

& (o) 3

DECIDUOUS TREE DECIDUOUS SHRUB

TEETER TOTTER SYMBOL

8 &
% CONIFEROUS TREE

SWING SET SYMBOL

CONIFEROUS SHRUB

MISCELLANEQUS TREES BENCH SPRINKLER HEAD
(Lk\)'r)) -~
C

TREES GROVE HEDGE OR SHRUB GROVE

HAZARD WASTE
MONITORING WELL

ENVIRONMENTAL
CONCERN SITE

METAL CONCRETE
HEADWALL

RIS D PIPE WITH END SECTION PIPE MISCELLANEOUS
ROCK CHECK CONCRETE WASHOUT DROP INLET PIPES
DAM STRUCTURE EROSION PROTECTION —
XX D)
TEMPORARY SOIL RETENTION PIPE INLET
BERM BLANKET EROSION PROTECTION CHECK DAM UNDER 4 FT HEADGATE 1
G
O e DIVERSION BOX SYMBOL SPRING SYMBOL
RIGID INLET STORM DRAIN EROSION CHECK
PROTECTION INLET PROTECTION FLOW GAUGE MISCELLANEDUS WATERWAYS
| 3 | 3 | 3 | 3
EROSION LOG SILT DIKE SEDIMENT TRAP/
DITCH CHECK DEWATERING STRUCTURE DITCH WITH FLOW
N -
e - e
EDGE OF WATER, CANALS, PONDS, STREAM OR RIVER
EXISTING WETLAND TEMPORARY STABILIZED CONSTRUCTION
PATTERN SLOPE DRAIN ENTRANCE DITCHES AND WATERWAY
—PF PF PF PF PF PF PF
PLASTIC FENCE
—SF SF SF SF SF SF SF
SILT FENCE

DEBRIS FENCE

JRNYan. WU/ \ W an WY /. W o YU— \ PN WU —, \ F 2 WU—", | MU o WU —, \ Y

ENVIRONMENTAL CONCERN

HAZARDOUS WASTE SITE

NOXIOUS WEED

ENVIRONMENTAL

INLET TYPE 13 INLET TYPE C INLET TYPE D

® | &

INLET TYPE R STORM SEWER
XX FT LENGTH MANHOLE

INLET VANE
GRATE

STORM SEWER
MISCELLANEQUS

[ [ [ [

STORM SEWER PIPE
STORM SEWER PIPE MISCELLANEOUS

STORM SEWER

SANITARY SEWER MANHOLE
SIZE, MATERIAL, OWNER

SANITARY SEWER
MISCELLANEOUS SYMBOL

SANITARY SEWER PIPE

SANITARY SEWER PIPE MISCELLANEOUS

SANITARY SEWER

- ®

WATER SPIGOT WATER VALVE WATER MANHOLE

&

FIRE HYDRANT WATER METER
SIZE, MATERIAL, DWNER
w w w

WATER WELL SYMBOL

W W W w—

WATER LINE

WATER MISCELLANEOUS LINE

WATER

- ks — = — @ — x — — = -
BOULDER FIELD OR ROCK OVERHANG EDCE OF WETLANDS
CEOLOGY LANDSCAPING
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? {E} v A - —o—i —
PROPANE TANK GAS JUNCTION BOX GAS VAULT
TELEPHONE GUY POLE FIBER UF';TICR TRAVEL DIRECTION BARRIER LIGHT FLAGGER
LIGHT STANDARD HIGH MAST SPOT OR FLOOD LIGHT ® CABLE MARKE .
LIGHT STANDARD G o B ~CRY Y Sod
GAS LINE MARKER GAS METER GAS METER e ® ® 0 7
OR AIR VENT LOW PRESSURE HIGH PRESSURE LIGHTING TELEPHONE MANHOLE COMBINATION POLE-POWER DELINEATOR-TYPE SEQUENCING ~ FLASHING BEACON
—_— $CRY_R TR By $ oy ARROW PANEL
GAS MISCELLANEQUS GAS LIGHT GAS VALVE TELEPHONE MISCELLANEQUS ~ COMBINATION GUY POLE-POWER BK2BK ¥ BKZBK BK2BK CRY-CRY-R R Y-Y-R €Y-Y-Y
HIGH OR LOW PRESSURE . CRY-CRY
SIze - 5 —T T T T T T T— g cry-cry g CRTCR BK2BK & BK2BK € BK28K
6 6 6 6 6 6 6— DELINEATOR-TYPE 1I DELINEATOR-TYPE 111
ELECTRICAL PEDESTAL TRANSMISSION TOWER OR TELEPHONE UNDERGROUND CONDUIT OR CABLE
GAS LINE LOW PRESSURE OR PULL BOX WIND POWERED GENERATOR 0 0 0 0 0 0 o =0 o= arm  &Bw
— HP cSME o o HP o O - BUTTERFLY SIGN HALF BUTTERFLY SIGN  IMPACT ATTENUATOR
&) FIBER OPTICS UNDERGROUND CABLE - —
GAS LINE HIGH PRESSURE RELOCATED DECORATIVE CATENARY POLE
LIGHT STANDARD LIGHT STANDARD FOUNDATION — 1 OH T OH T OH T SIGN ASSEMBLY SINGLE POST SIGN DOUBLE POST SIGN
PROPANE GAS LINE ® -@— TELEPHONE OVERHEAD LINE
GAS LINES MISCELLANEOUS ® TELEPHONE MISCELLANEOUS LINE FLASHING BEACON  BEACON SYMBOL GATE SYMBOL  REFLECTORS
GAS
ELECTRICAL QUTLET  ELECTRICAL MISCELLANEQUS GUY WIRE TELEPHONE TRAFFIC CONTROL MISCELLANEOUS DEVICE
v A A A A A A
ELECTRICAL VAULT OR GUY POST FIRE ALARM BOX TRAFFIC CONTROL DEVICE
OIL METER OIL VALVE aiL TRANSFORMER 2 S 3}( TRAFFIC CONTROL
HIGH AND LOW PRESSURE HIGH AND LOW PRESSURE MISCELLANEQUS e e e . . . £_ FIBER MARKER FIBER MARKER RWIS - REMOTE
DOME SLATE WEATHER SENSOR
—0 0 0 0 0 0 0— ELECTRICAL UNDERGROUND LINE
[ ] [ ] F 1D) O O
OIL LINE LOW OR HIGH PRESSURE —€ OH E OH E OH E o e O — — o
ELECTRICAL OVERHEAD LINE VMS-BUTTERFLY VMS-GROUND ~ VMS-CANTILEVER VMS-SIGN BRIDGE SIGNAL SPAN WIRE POLE
OIL MISCELLANEQUS LINE . T . . . . e
-ITS S S s S S — o -
ELECTRICAL MISCELLANEQUS LINE
OIL ITS CONDUIT DOUBLE MAST ARM POLE LUMINAIRE SIONAL FACE
ELECTRICAL INTELLIGENT TRANSPORTATION SYSTEM — - X
SIGNAL POLE SIGNAL FACE SIGNAL CONTROLLER
GRAVE HEADSTONE SYMBOL MAIL DROP BOX FLAG POLE WITH MAST ARM WITH BACKPLATE AND CABINET (4 FT)
CABLE TV POLE CABLE TV RISER $ ” @
TRASH BARREL POST GRAVE SYMBOL RADIO STATION ANTENNA CENTER YELLOW SOLID DOUBLE ey e e R
COMBINATION POLE-POWER, TELEPHONE TV ANTENNA = = = = = = = = =
M AN TOPOGRAPHY
ISCELLANEQUS TOPOG @) CENTER YELLOW SOLID BROKEN (NO PASS) —x g —
INCH WIDE — — — — — — — —
MISCELLANEOUS TOPOGRAPHY IV MISCELLANEDUS TV MANHOLE T — - - — — — << VIDED DETECTION FIRE PREEMPTION PEDESTRIAN
CAMERA UNIT AND TIMER SIGNAL FACE
—Tv v v v v v v— LANE LINE BROKEN v @ ®
TV UNDERGROUND CABLE LANE DROP PEDESTRIAN PUSH PEDESTAL POLE PULL BOX SPECIAL
CAMPSITE MARKER TRAILER ELECTRIC HOOKUP BUTTON
o 0H v 0H v 0H v CHANNELIZING OR EDGE LINE R R R R R R TR—
4 INCH WIDE - = = = = = = = = = = = = = % s @ e e e oaeaeeoaieoaiaaaaoaaa-
TRAILER DUMP STATION CAMPFIRE RING  TRAILER SEWER INLET TV OVERHEAD CABLE B INCH WIDE « = = =+ s s = s s s s s s s s s aasssnnssnnsennssnnssnnnssnssenns TRAFFIC. CONDUIT
DOTTED BROKEN
TRAFFIC SIGNAL
TRAILER WATER HOOKUP CAMPSITE GRILL CAMPSITE TABLE TV MISCELLANEQUS CABLE STOP LINE
CAMPING TELEVISION TRAFFIC STRIPING
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MAIN )

40° VERTICAL ? ROADWAY
A CURVE " '
USE 6:1 OR FLATTER SIDE SLOPE EXISTING GROUND i , |
IN THE APPROACH RADII AREA. i 20 20 SHOULDER
] THE SIDE SLOPES IN THE MAIN —t -] EDCE 2% SLOPE
EDGE OF SHOULDER \ 6 ROADWAY AND THE APPROACH o ! . | —f
- [— 30" — ) / ROADWAY, IF STEEPER THAN 6:1, * — — *
NG SHALL BE SMOOTHLY TRANSITIONED 27 SLOPE ‘ I e e
= z y I \ / INTO THE 6:1 AREA. ° ‘ L 90 ——20’
10:1 CROSS | R=72%  w=meDiAN ‘ \o;\ c&/ ’ 40 VERTICAL
= — 1/2 CUT SECTION 1/2 FILL SECTION
- \ \ - \’\EDGE OF / /
. EDGE OF TRAVELED WAY - / TRAVELED WAY STANDARD CROWNED SECTION
- - ‘ SHOULDER -~/
MEDIAN WIDTH LESS THAN 50 FT. ‘0// ! \’
6 % 25 FT. MINIMUM RADII SHALL BE USED MAIN
_ ‘ ON FIELD AND RESIDENTIAL DRIVES. ROUNDING  RoADWAY
A 30° VERTICAL
A WIDTH TO BE SHOWN ON PLANS EXISTING GROUND CURVE —— 40" VERTICAL
——————— s N 5’ 5’ CURVE |
\ i 1515 SHOULDER
EDGE OF TRAVELED WAY SIDE DRAINS SHALL BE LOCATED BEYOND THE CLEAR ZONE, OR WHEN WITHIN R oo
Y THE CLEAR ZONE, THEY SHALL BE INSTALLED WITH END SECTIONS CONFORMING TO \ -
A 6:1 SLOPE. FIFTY FT. RADII SHALL BE USED ON INTERSECTING ROADS, EXCEPT * \9,57 —
\. CROSS FOR FIELD AND RESIDENTIAL DRIVES OR UNLESS OTHERWISE SPECIFIED ON PLANS. 2% SLOPE *
EDIAN - N OVER RADII MAY BE VARIED TO SUIT FIELD CONDITIONS. | CROWN SLOPE EXTENDED
50 R
EDGE OF SHOULDER wﬁﬂ , ! TYPICAL PLANS FOR SUPERELEVATED CUT SECTION
\
1041 SIDE _APPROACH ROAD
10:1 OR FLATTER S0R
EDGE OF TRAVELED WAY \ MAIN
- ROADWAY
16 FT. MIN. 10°
ROUNDING
MEDIAN WIDTH GREATER THAN 50 FT. % 2" MIN. |
5 5
2% SLOPE
SHOULDER
TYPICAL PLANS FOR 2% SLOPE | 2% SLOPE_ 77‘/'4/\/ 2 * —— A EDGE ‘ EXISTING GROUND
EMERGENCY MEDIAN CROSS OVER T T *
LOCATION OF RADIUS POINTS MAY BE ADJUSTED FOR BEST FIT 1/2 CUT SECTION 1/2 FILL SECTION 15" et 57 242 e .
30° VERTICAL
TYPICAL SECTION FOR APPROACH ROAD S URVE 7
ROUNDING
20 FT. MIN. © ROAD APPROACHES WHICH REQUIRE HMA PAVEMENT, SHALL BE PLACED
— . AS FOLLOWS: SUPERELEVATED FILL SECTION
10:1 OR FLATTER il OR FLATTER PUBLIC APPROACHES AND ENTRANCES TO BUILDINGS OR RESIDENCES
2 QR SHALL BE PAVED 50 FT. OUT FROM EDGE OF SHOULDER OR TO THE
RIGHT OF WAY LINE, WHICHEVER IS LESS. FIELD ENTRANCES SHALL
BE PAVED 4 FT. OUT FROM EDGE OF SHOULDER. STABILIZATION VERTICAL ALIGNMENT SIDE APPROACH ROADS
THICKNESSES SHALL BE AS SHOWN ON THE PLANS.
TYPICAL SECTION FOR MEDIAN CROSS OVER INTERSECTING MAIN ROADWAY
ANY REQUIRED PIPE OR INLET FOR MEDIAN DRAINAGE SHALL HAVE A > TANGENT SLOPE NOT STEEPER THAN 8% BEYOND THE VERTICAL CURVE.
TRAVERSABLE DESIGN AS SPECIFIED ON THE PLANS THE SLOPE MAY BE STEEPER, IF REQUIRED, TO MEET EXISTING APPROACH
SLOPE. HOWEVER, APPROACH ROAD SLOPE SHOULD NOT BE STEEPER
THAN EXISTING SLOPE.
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GENERAL NOTES
1. ALL DITCHES SHALL BE CONSTRUCTED TO THE LINES AND GRADES SHOWN

T

- ON THE PLANS, USING THE DITCH SECTION SHOWN ON THE PLANS, OR
A A e e SPECIFIED BY THE ENGINEER.
FLOW 4 MIN. ¥ X ¥¥ ¥ ¥¥ X 2. CONCRETE LINING WILL BE PAID FOR AS CONCRETE SLOPE AND DITCH PAVING.

CUTOFF WALL W
| 3. PROVIDE A CUTOFF WALL AND RIPRAP AT THE END OF CONCRETE-LINED DITCH.

T
B
A
i
\J
5
Cl
B
\J
5
Cl
B
=
\/
3
\J
5
i
\J

o
/

\
i !/
Al
S
77
A7
98

\/
3\
9,
9,
q

TRANSVERSE JOINTS SPACED
—=—— EVERY 10 FT. (TYP.) OR AS
SHOWN ON THE PLANS

X
\(&
\@
J I
_
.
o

(.
W ST ST

C

DITCH PLAN VIEW

TOP OF DIKE TOP OF DIKE
TR T
ANTS A &
\\ N 7\ > N
\\\//\\\/</\ />\//\ >\///

2:1 SLOPE MAXIMUM D 2:1 SLOPE MAXIMUM

WEEPHOLES ARE REQURED
RVERY 10 FT. OR AS |1 SECTION C—C
SHOWN ON THE PLANS W

RIPRAP—LINED DITCH

SECTION A—-A RIPRAP GRADATION SHALL BE AS SPECIFIED IN THE CONTRACT.

CONCRETE—LINED DITCH

* FOR SECTIONS WHERE W <18
AND D <£18" USE T=3"

D CU.YDS.PER 100 LIN.FT. SECTION B-B
W (INCHES) CUTOFF WALL
(INCHES)[ 15 18 o4 36 48 - EXCAVATE DITCH SECTION AFTER ENTIRE EMBANKMENT
HAS BEEN PLACED AND COMPACTED TO PROPER DENSITY.
18 6.3%| 67% 96 | 108 | 12.0 EXCAVATION WILL BE PAID FOR AS STRUCTURE EXCAVATION.

USE EXCAVATED MATERIAL TO
CONSTRUCT DIKE ON LOWER SIDE

X X
OF DITCH WHERE NECESSARY / 2:1 SLOPE OR FLATTER
[i

24 9.9 10.5 11.6 12.8 14.0
30 12.3 12.9 13.5 14.8 16.0
36 14.3 14.9 15.5 16.7 18.0
48 19.4 20.7 21.9

ORIGINAL GROUND LINE

2:1 SLOPE OR FLATTER
&

2:1 SLOPE OR FLATTER //,////,/,///,
/il -/'//'//

; /// / /// ,'//.

CONCRETE—LINED DITCH oo ot e —
UANTITIES w
] TYPICAL SECTIONS FOR DITCHES EMBANKMENT SECTIONS
CUT SECTIONS NOTE: SEE STRUCTURE NOTES ON THE PLANS FOR DIMENSIONS W, D, AND SL.

DIMENSION X = W/2 WITH MINIMUM OF 2 FT. UNLESS OTHERWISE
SHOWN ON THE PLANS, W = 1 FT., SL = 2:1 OR FLATTER.
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€max = 8% TABLE CONTINUES ON SHEET 2.

SUPERELEVATION NOTES

. THIS STANDARD PLAN SHOWS THE REQUIRED RATES OF SUPERELEVATION

FOR THE VARIOUS RADIUS LENGTHS AT DIFFERENT DESIGN SPEEDS FOR
THE MAXIMUM SUPERELEVATION RATE OF 8%. ALTERNATIVE MAXIMUM RATE
OF SUPERELEVATION SHALL BE USED FOR CROWNED HIGHWAYS WHEN
SPECIFIED ON THE PLANS.

. VALUES ARE FOR DESIGN ELEMENTS RELATED TO DESIGN SPEED

AND HORIZONTAL CURVATURE FOR 2—LANE AND 4-LANE HIGHWAYS.

. NUMBER OF LANES ROTATED:

A. ONE LANE ROTATED IS TYPICAL FOR A
TWO-LANE HIGHWAY.

B. TWO LANES ROTATED ARE TYPICAL FOR A
Vd=15 mph Vd=20 mph Vd=25 mph Vd=30 mph Vd=35 mph Vd=40 mph Vd=45 mph Vd =50 mph FOUR-LANE HIGHWAY.
. SPIRALS ARE RECOMMENDED BELOW THE HEAVY LINE IN THE TABLES.
SPIRALS ARE PERMISSIBLE BUT NOT RECOMMENDED ABOVE THE HEAVY
L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) LINE. SPIRAL LENGTHS MAY BE ROUNDED TO MULTIPLES OF 50 FEET
FOR CALCULATION CONVENIENCE.
e R 1] 2 R 1] 2 R 1] 2 R 112 R 1] 2 R 1] 2 R 1] 2 R 1] 2 e
(%) (FT.) LN [LNS (FT.) LN [LNS (FT.) LN [LNS (FT.) LN |LNS (FT.) LN |LNS (FT.) LN [LNS (FT.) LN |LNS (FT.) LN |[LNS| (%)
20 | 676-<932 | 31 | 46 | 1190—<1640 | 32 | 49 |1720-<2370 | 34 | 51 | 2370-<3240 | 36 | 55 | 3120-<4260| 39 | 58 | 3970—<5410 | 41 | 62 | 4930-<6710| 44 | 67 |5990-<8150| 48 | 72 | 2.0
2.2 | 605-<676 | 34 | 51 |1070-<1190 | 36 | 54 |1550-<1720 | 38 | 57 | 2130-<2370| 40 | 60 |2800-<3120| 43 | 64 | 3570—<3970 | 46 | 68 | 4440-<4930| 49 | 73 |5400-<5990| 53 | 79 | 2.2
2.4 | 546—<605 | 37 | 55 | 959-<1070 | 39 | 58 | 1400-<1550 | 41 | 62 |1930-<2130 | 44 | 65 |2540-<2800| 46 | 70 | 3240—<3570 | 50 | 74 | 4030-<4440| 53 | 80 |4910-<5400| 58 | 86 | 2.4 € = SUPERELEVATION RATE
2.6 | 496—<546 | 40 | 60 | 872-<959 | 42 | 63 |1280-<1400| 45 | 67 |1760-<1930 | 47 | 71 |2320-<2540] 50 | 75 |2960-<3240 | 54 | 81 | 3690-<4030| 58 | 87 | 4490-<4910| 62 | 94 | 2.6
2.8 | 453-<496 | 43 | 65 | 796-<872 | 45 | 68 | 1170-<1280 | 48 | 72 | 1610-<1760| 51 | 76 | 2130-<2320 | 54 | 81 | 2720-<2960 | 58 | 87 | 3390-<3690 | 62 | 93 | 4130-<4490| 67 | 101 | 2.8 R - RADIUS OF CURVE
3.0 | 415-<453 | 46 | 69 | 730-<796 | 49 | 73 |1070-<1170| 51 | 77 |14B0—<1610| 55 | 82 |1960-<2130 | 58 | 87 |2510-<2720| 62 | 93 [3130-<3390| 67 | 100 | 3820—-<4130| 72 [ 108 | 3.0 Vg - ASSUMED DESIGN SPEED
3.2 | 382-<415 | 49 | 74 | 672-<730 | 52 | 78 | 985-<1070 | 55 | B2 |1370-<1480 | 58 | 87 |1820-<1960| 62 | 93 | 2330-<2510 | 66 | 99 |2900-<3130| 71 | 107 | 3550-<3820| 77 [ 115 | 3.2
3.4 | 352-<382 | 52 | 78 | 620-<672 | 55 | 83 | 911-<985 | 58 | 87 |1270-<1370| 62 | 93 |1690-<1820 | 66 | 99 |2170-<2330| 70 | 106 [ 2700-<2900| 76 | 113 | 3300-<3550 | 82 [ 122 | 3.4 L — LENGTH OF SUPERELEVATION
3.6 | 324-<352 | 55 | B3 | 572-<620 | 58 | 88 | 845-<911 | 62 | 93 |1180-<1270| 65 | 98 | 1570—-<1690 | 70 | 105 | 2020-<2170| 74 | 112 [ 2520-<2700| 80 | 120 | 3090-<3300| 86 | 130 | 3.6 RUNOFF OR SPIRAL LENGTH
3.8 | 300-<324 | 58 | 88 | 530-<572 | 62 | 92 | 784-<845 | 65 | 98 | 1100-<1180 | 69 | 104 | 1470-<1570 | 74 | 110 | 1890-<2020 | 79 | 118 [ 2360—<2520 | 84 | 127 | 2890-<3090| 91 [137 | 3.8
4.0 | 277-<300 | 62 | 92 | 490-<530 | 65 | 97 | 729-<784 | 69 | 103 [1030-<1100 | 73 [ 109 |1370-<1470 | 77 [ 116 [1770-<1890 | 83 | 124 [ 2220-<2360| 89 | 133 | 2720-<2890 | 96 | 144 | 4.0
4.2 | 255-<277 | 65 | 97 | 453-<490 | 68 [102 | 678-<729 | 72 | 108 | 955-<1030 | 76 | 115 |1280-<1370| 81 [122 |1660—<1770 | 87 | 130 [ 2080-<2220| 93 [ 140 | 2560-<2720| 101 [ 151 | 4.2
4.4 | 235-<255 | 68 | 102 | 418-<453 | 71 [107 | 630-<678 | 75 | 113 | 893-<955 | 80 | 120 |1200-<1280 | 85 |128 | 1560—<1660 | 91 | 137 | 1960—<2080 | 98 | 147 | 2410-<2560 | 106 | 158 | 4.4
4.6 | 215-<235 | 71 | 106 | 384-<418 | 75 [112 | 585-<630 | 79 | 118 | 834—-<893 | 84 | 125 |1130-<1200 | 89 [134 |1470-<1560 | 95 | 143 [ 1850—<1960 | 102 | 153 | 2280-<2410 | 110 | 166 | 4.6
48 | 193-<215 | 74 | 111 ] 349-<384 | 78 [117 | 542-<585 | 82 | 123 | 779-<834 | 87 | 131 |1060-<1130| 93 [ 139 [ 1390-<1470 | 99 | 149 [1750—<1850 | 107 | 160 | 2160—-<2280 | 115 [ 173 | 4.8
50 | 172-<193 | 77 [ 115 | 314-<349 | 81 [122 | 499-<542 | 86 | 129 | 727—-<779 | 91 [136 | 991-<1060 | 97 [ 145 [1310-<1390 | 103 | 155 | 1650—<1750 | 111 | 167 | 2040—<2160 | 120 | 180 | 5.0
5.2 | 154-<172 | 80 | 120 | 284-<314 | 84 [126 | 457-<499 | 89 |134 | 676-<727 | 95 | 142 | 929-<991 | 101 | 151 [1230-<1310 | 108 | 161 | 1560—<1650 | 116 | 173 | 1930-<2040 [ 125 | 187 | 5.2
5.4 | 139-<154 | 83 | 125 | 258-<284 | 88 | 131 | 420-<457 | 93 |139 | 627-<676 | 98 [ 147 | 870-<929 [105 [ 157 | 1160-<1230 | 112 | 168 [ 1480—<1560 | 120 | 180 | 1830-<1930 [ 130 | 194 | 5.4
56 | 126-<139 | 86 | 129 | 236-<258 | 91 |136 | 387-<420 | 96 |144 | 582-<627 | 102 | 153 | 813-<870 | 108 [ 163 | 1090—<1160 | 116 | 174 | 1390—<1480 | 124 | 187 [1740-<1830 [ 134 [ 202 | 5.6
5.8 | 115-<126 | 89 [ 134 | 216-<236 | 94 | 141 | 358-<387 | 99 | 149 | 542-<582 | 105 [ 158 | 761-<813 | 112 [ 168 | 1030—<1090 | 120 | 180 | 1320—<1390 | 129 | 193 [1650-<1740 | 139 | 209 | 5.8
6.0 | 105-<115 [ 92 [138 | 199-<216 | 97 [146 | 332-<358 | 103 | 154 | 506-<542 | 109 | 164 | 713—-<761 | 116 | 174 | 965—<1030 | 124 | 186 | 1250—<1320 [ 133 | 200 | 1560-<1650 | 144 [ 216 | 6.0
6.2 97-<105 | 95 |143 | 184—<199 | 101 | 151 | 308-<332 | 106 | 159 | 472-<506 |113 [ 169 | 669-<713 | 120 [ 180 | 909-<965 | 128 [ 192 [1180—-<1250 | 138 [ 207 [ 1480-<1560 | 149 [ 223 | 6.2
6.4 89-<97 | 98 | 148 | 170-<184 | 104 | 156 | 287-<308 | 110 | 165 | 442-<472 | 116 | 175 | 628-<669 | 124 | 186 | 857-<909 |132 | 199 | 1110-<1180 | 142 | 213 | 1400-<1480 | 154 | 230 | 6.4
6.6 82-<89 | 102 [152 | 157-<170 [107 [ 161 | 267-<287 | 113 | 170 | 413-<442 [120 | 180 | 590-<628 [ 128 | 192 | 808—<857 |137 | 205 | 1050—<1110 | 147 | 220 | 1330-<1400 | 158 | 238 | 6.6
6.8 76—<82 | 105 | 157 | 146-<157 | 110 [165 | 248-<267 | 117 | 175 | 386-<413 |124 | 185 | 553-<590 [132 [197 | 761-<808 | 141 | 211 | 990—-<1050 | 151 [ 227 | 1260-<1330 | 163 | 245 | 6.8
7.0 70-<76 | 108 [162 | 135-<146 | 114 [ 170 | 231-<248 [ 120 [ 180 | 360-<386 |127 | 191 | 518-<553 [135 [203 | 716-<761 | 145 | 217 | 933-<990 |156 | 233 |1190-<1260 [ 168 [ 252 | 7.0
7.2 64-<70 | 111|166 | 125-<135 | 117 | 175 | 214-<231 [ 123 [ 185 | 336-<360 | 131 | 196 | 485-<518 | 139 | 209 | 672-<716 | 149 | 223 | 878-<933 | 160 | 240 | 1120-<1190 [ 173 | 259 | 7.2
7.4 59-<64 | 114 [ 171 ] 115-<125 [120 [180 | 198—<214 [127 [190 | 312-<336 |135 202 | 451-<485 [143 | 215 | 628-<672 |153 | 230 | 822-<878 | 164 | 247 | 1060-<1120 178 [ 266 | 7.4
7.6 54-<59 [ 117 [175 | 105-<115 [123 [185 | 182-<198 | 130 | 195 | 287-<312 | 138 | 207 | 417—-<451 |147 | 221 | 583-<628 |157 | 236 | 765-<822 | 169 | 253 | 980—<1060 |182 [274 | 7.6
7.8 48-<54 |120 [ 180 | 94-<105 |126 |190 | 164-<182 |[134 | 201 | 261-<287 | 142 | 213 | 380-<417 | 151 | 226 | 533-<583 | 161 | 242 | 701-<765 | 173 | 260 | 901-<980 [187 | 281 | 7.8
8.0 38—<48 123 [185 | 76-<94 |130 | 195 | 134—<164 | 137 | 206 | 214—<261 | 145 | 218 | 314-<380 | 155 | 232 | 444-<533 | 166 | 248 | 587-<701 | 178 | 267 | 758-<901 |192 | 288 | 8.0
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I.__VC_—-i OUTSIDE
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| 4

60% L————-!——

\
o b

S

|
. |
lSHOULDER . RUNOUT f—e—— - . L- . \
| |
I CS:\ef.
Ve vlc | ! | : rs. | * e ga\\“
|<—vc— OR |BT. OR C.
| [ ‘04|_/e | | * RUNOUT | .02|./e ) | ST | P P.T.| S
| | INSIDE 021/, | | INSIDE | T
, I | SHOULDER . e | SHOULDER
——{¥RuNouT | L | , , | i
BT. E.T. 07/ g0Z/m 02/ é ¢
NC  o/m loo/m TRC S
SHOULDER TRAVEL LANE TRAVEL LANE SHOULDER ——-I
VC - 70 OBTAIN SMOOTH PROFILES ON PAVEMENT * RUNOUT LENGTH SHOULD USUALLY BE .02L/e. e
EDGES, VERTICAL CURVES MAY BE INSERTED AT WHEN CONDITIONS ARE SUCH THAT THIS LENGTH — MAXIMUM RATE OF SUPERELEVATION IN FEET P
THE ANGULAR BREAK POINTS. UNLESS RESTRAINING IS NOT SUITABLE, THE DESIGNER SHALL CHOOSE e (PER FOOT OF WIDTH) FOR THE GVEN RADIUS | -
CONDITIONS EXIST, THE LENGTH OF VERTICAL ANOTHER LENGTH TO SUIT CONDITIONS. OF CURVE AND DESIGN SPEED. —
CURVE SELECTED, IN FEET, SHOULD BE AT  J 7 am s o e RC
LEAST NUMERICALLY EQUAL TO THE O = PNVOT —_—======__—— — — — 0.00'/FT
DESIGN SPEED, AND NO MORE THAN | .
04L/e @ = WHEN CURVE IS NOT SPIRALLED. SUPERELEVATION DIAGRAMS PROFILE GRADE Ne
FOR CROWNED HIGHWAYS /e . — TOP OF FINISHED AND PIVOT POINT
PAVEMENT
€max = 8% TABLE CONTINUED FROM SHEET 1.
Vg=50 mph V=55 mph Vg=60 mph Vg=65 mph V=70 mph Va=75 mph Vqa=80 mph R - RADIUS OF CURVE BT - BEGINNING OF TRANSITION
Vd — ASSUMED DESIGN SPEED ET - ENDING OF TRANSITION
L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L - LENGTH OF SUPERELEVATION TS - TANGENT TO SPIRAL
R ] Py R ] 2 R 1 2 R 1 2 R ] Py R RUNOFF OR SPIRAL LENGTH ST - SPIRAL TO TANGENT
e 1 2 R 1 2 e NC
— NORMAL CROWN SECTION _
(%) | () |LNJ|LNS| (T) |LN|LNS| (T) |LN[LNS| (T) |LN|[LNS|  ¢T) LN [LNS|  (T) LN [LNS|  (FT) LN [LNS| (%) RO — REVOVE ADVERSE CHOWN PC — PONT OF CURVATURE
2.0 |5990—<8150 | 48 | 72 | 7150—<9720| 51 | 77 |B440—<11500] 53 | 80 |9510—<12900| 56 | 84 |10700—<14500] 60 | 90 |12000—<16100] 63 | 95 |13300—<17800| 69 | 103 | 2.0 SUPERELEVATE AT NORMAL Pl POINT OF INTERSECTION
2.2 |5400—<5990 | 53 | 79 |6450—<7150 | 56 | 84 | 7620—<8440| 59 | 88 | 8600—<9510 | 61 | 92 | 9660—<10700 | 66 | 99 [10800—<12000| 69 | 104 [12000-<13300| 75 [ 113 | 2.2 CROWN SLOPE PT — POINT OF TANGENT
2.4 |4910—-<5400| 58 | 86 | 5870—<6450| 61 | 92 | 6930-<7620 | 64 | 96 | 7830—<8600| 67 | 100 | 8B10-<9660 | 72 | 108 | 9850—<10800 | 76 | 114 [11000-<12000| 82 | 123 | 2.4 VC — VERTICAL CURVE CS - CURVE TO SPIRAL
2.6 | 4490—<4910 | 62 | 94 |5370—<5870| 66 | 100 | 6350-<6930 | 69 | 104 | 7180—<7830 | 73 | 109 | 8090—<8810 | 78 | 117 | 9050—<9850 | 82 | 123 [10100—<11000| 89 | 134 | 2.6 SC - SPIRAL TO CURVE
2.8 | 4130—<4490| 67 | 101 | 4950—<5370| 71 | 107 | 5850—<6350 | 75 | 112 | 6630—<7180 | 78 | 117 | 7470-<8090 | 84 | 126 | 8370-<9050 | 88 | 133 | 9340-<10100 | 96 | 144 | 2.8
3.0 | 3820—<4130| 72 | 108 | 4580—<4950 | 77 | 115 | 5420—<5850 | 80 | 120 | 6140—<6630 | 84 | 126 | 6930-<7470 | 90 | 135 | 7780-<8370 | 95 | 142 | 8700-<9340 | 103 | 154 | 3.0
3.2 | 3550—<3820 | 77 | 115 | 4250—<4580 | 82 | 123 | 5040—<5420| 85 | 128 | 5720—<6140 | 89 | 134 | 6460—<6930 | 96 | 144 | 7260—<7780 | 101 | 152 | 8130-<8700 | 110 | 165 | 3.2
3.4 | 3300—<3550 | 82 | 122 | 3970—<4250 | 87 | 130 | 4700—<5040 | 91 | 136 | 5350—<5720 | 95 | 142 | 6050—<6460 | 102 | 153 | 6800-<7260 | 107 | 161 | 7620—-<8130 | 117 | 175 | 3.4
3.6 | 3090—<3300| 86 | 130 | 3710—<3970 | 92 | 138 | 4400—<4700 | 96 | 144 | 5010-<5350 | 100 | 151 | 5680—<6050 | 108 | 162 | 6400—<6800 | 114 | 171 | 7180—-<7620 | 123 | 185 | 3.6
3.8 | 2890—<3090 | 91 | 137 | 3480—<3710| 97 | 146 | 4140—<4400 | 101 | 152 | 4710—<5010 | 106 | 159 | 5350—<5680 | 114 | 171 | 6030—<6400 | 120 | 180 | 6780—<7180 | 130 | 195 | 3.8 SUPERELEVATION NOTES
4.0 |2720—<2890| 96 | 144 | 3270—<3480 | 102 | 153 | 3890—<4140 | 107 | 160 | 4450—-<4710 | 112 | 167 | 5050-<5350 | 120 | 180 | 5710—<6030 | 126 | 189 | 6420—<6780 | 137 | 206 | 4.0 1. THIS STANDARD PLAN SHOWS THE REQUIRED RATES OF SUPERELEVATION
4.2 | 2560—<2720] 101 | 151 | 3080—<3270 | 107 | 161 | 3670—<3890 | 112 | 168 | 4200—<4450 | 117 | 176 | 4780—<5050 | 126 | 189 | 5410-<5710 | 133 | 199 | 6090—<6420 | 144 | 216 | 4.2 FOR THE VARIOUS RADIUS LENGTHS AT DIFFERENT DESIGN SPEEDS FOR
4.4 | 2410—-<2560| 106 | 158 | 2910—<3080 | 112 | 169 | 3470-<3670 | 117 | 176 | 3980—<4200 | 123 | 184 | 4540-<4780 | 132 | 198 | 5140-<5410 | 139 | 208 | 5800—<6090 | 151 | 226 | 4.4 THE MAXIMUM SUPERELEVATION RATE OF 8%. ALTERNATIVE MAXIMUM RATE
4.6 | 2280—<2410[ 110 | 166 | 2750—<2910 | 117 | 176 | 3290—<3470 | 123 | 184 | 3770—<3980 | 128 | 193 | 4310-<4540 | 138 | 207 | 4890-<5140 | 145 [ 218 | 5530-<5800 | 158 | 237 | 4.6 OF SUPERELEVATION SHALL BE USED FOR CROWNED HIGHWAYS WHEN
4.8 | 2160—<2280 | 115 | 173 | 2610—<2750 | 123 | 184 | 3120—<3290 | 128 | 192 | 3590—<3770 | 134 | 201 | 4100—<4310 | 144 | 216 | 4670—<4890 | 152 | 227 | 5280-<5530 | 165 | 247 | 4.8 SPECIFIED ON THE PLANS.
5.0 |2040—<2160 | 120 | 180 | 2470—<2610| 128 | 191 | 2960—<3120 | 133 | 200 | 3410—<3590 | 140 | 209 [ 3910—<4100 | 150 | 225 | 4460—<4670 | 158 | 237 | 5050-<5280 | 171 | 257 | 5.0 2. VALUES ARE FOR DESIGN ELEMENTS RELATED TO DESIGN SPEED
5.2 |1930—<2040 | 125 | 187 | 2350—<2470 | 133 | 199 | 2820—<2960 | 139 | 208 | 3250—<3410 | 145 | 218 | 3740—-<3910 | 156 | 234 | 4260—<4460 | 164 | 246 | 4840—<5050 | 178 | 267 | 5.2 AND HORIZONTAL CURVATURE FOR 2—-LANE AND 4—LANE HIGHWAYS.
5.4 |[1830—<1930 | 130 | 194 | 2230—<2350 | 138 | 207 | 2680—<2820 | 144 | 216 | 3110-<3250 | 151 | 226 | 3570-<3740 | 162 | 243 | 4090—<4260 | 171 | 256 | 4640—-<4840 | 185 | 278 | 5.4 3. NUMBER OF LANES ROTATED:
5.6 | 1740—<1830 | 134 | 202 | 2120—<2230 | 143 | 214 | 2550—<2680 | 149 | 224 [2970—<3110 | 156 | 234 | 3420-<3570 | 168 | 252 | 3920—<4090 | 177 | 265 | 4460—<4640 | 192 | 288 | 5.6 " A ONE LANE ROTATED IS TYPICAL FOR A
5.8 | 1650—<1740 | 139 | 209 | 2010—<2120 | 148 | 222 [2430—<2550 | 155 | 232 | 2840—<2970 | 162 | 243 | 3280-<3420 | 174 | 261 | 3760—<3920 | 183 | 275 | 4290—<4460 | 199 | 298 | 5.8 " TWO—LANE HIGHWAY.
6.0 |1560—<1650 | 144 | 216 | 1920—<2010 | 153 | 230 | 2320—<2430 | 160 | 240 | 2710—<2840 | 167 | 251 | 3150-<3280 | 180 | 270 | 3620—<3760 | 189 | 284 | 4140—<4290 | 206 | 309 | 6.0 B. TWO LANES ROTATED ARE TYPICAL FOR A
6.2 | 1480—<1560 | 149 | 223 | 1820-<1920 | 158 | 237 | 2210—<2320 | 165 | 248 | 2600—<2710 | 173 | 260 | 3020-<3150 | 186 | 279 | 3480—<3620 | 196 | 294 | 3990—<4140 | 213|319 | 6.2 FOUR-LANE HIGHWAY.
6.4 |1400-<1480 | 154 | 230 | 1730-<1820 | 163 | 245 | 2110—<2210 | 171 | 256 | 2490—<2600 | 179 | 268 | 2910-<3020 | 192 | 288 | 3360—<3480 | 202 | 303 | 3850-<3990 | 219 | 329 | 6.4
6.6 | 1330—<1400 | 158 | 238 | 1650-<1730 | 169 | 253 | 2010—<2110 | 176 | 264 | 2380—<2490 | 184 | 276 | 2790-<2910 | 198 | 297 | 3240-<3360 | 208 | 313 | 3720-<3850 | 226 | 339 | 6.6 * §E:§j§t§ ﬁEE 2533?94@'@%&%%“{ EEEOTAE,S\E’;DEB'EAE',%VTEHEHTEAB'_lL,,-_EAS\;Y
6.8 | 1260—<1330 | 163 | 245 | 1560—-<1650 | 174 | 260 | 1910—<2010 | 181 | 272 | 2280—<2380 | 190 | 285 | 2690—-<2790 | 204 | 306 | 3120—-<3240 | 215 | 322 | 3600-<3720 | 233 | 350 6.8 LINE. SPIRAL LENGTHS MAY BE ROUNDED TO MULTIPLES OF 50 FEET
7.0 [1190-<1260 | 168 | 252 | 1480-<1560 | 179 | 268 | 1820—<1910 | 187 | 280 | 2180—<2280 | 195 | 293 | 2580-<2690 | 210 | 315 | 3010-<3120 | 221 | 332 | 3480-<3600 | 240 | 360 | 7.0 FOR CALCULATION CONVENIENCE.
7.2 [1120-<1190 | 173 | 259 | 1400-<1480 | 184 | 276 | 1720—<1820 | 192 | 288 | 2070-<2180 | 201 | 301 | 2470-<2580 | 216 | 324 | 2900-<3010 | 227 | 341 | 3370-<3480 | 247 | 370 | 7.2
7.4 | 1060—<1120 | 178 | 266 | 1320—<1400 | 189 | 283 | 1630—<1720 | 197 | 296 | 1970-<2070 | 207 | 310 | 2350—<2470 | 222 | 333 | 2780—<2900 | 234 | 351 | 3250—<3370 | 254 | 381 | 7.4
7.6 | 980-<1060 | 182 | 274 | 1230-<1320 | 194 | 291 | 1530—<1630 | 203 | 304 | 1850-<1970 | 212 | 318 | 2230-<2350 | 228 | 342 | 2650—<2780 | 240 | 360 | 3120—-<3250 | 261 | 391 | 7.6
7.8 | 901-<980 | 187 | 281 | 1140-<1230 | 199 | 299 | 1410—<1530 | 208 | 312 | 1720-<1850 | 218 | 327 | 2090-<2230 | 234 | 351 | 2500—<2650 | 246 | 369 | 2970-<3120 | 267 | 401| 7.8
8.0 | 758-<901 | 192 | 288 | 960—<1140 | 204 | 306 | 1200—<1410 | 213 | 320 | 1480-<1720 | 223 | 335 | 1810-<2090 | 240 | 360 | 2210-<2500 | 253 | 379 | 2670-<2970 | 274 | 411| 8.0
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reation ate: nitials: ate: omments N\
G=X) 4201 East Arkansas Avenue ‘”rPI
Last Modification Date: 07/04/06 Initials: LTA '@m Denver, (Colon;ado 80222 CRO ED AND DIVIDED M 203 11
Full Path: www.dot.state.co.us/DesignSupport — P e Phone: (303) 757-9083 B B
Path: /DesignSupport/ === rox (303) 757-9820 HIGHWAYS
Drawing File Name: 2030110203.dwg — . h 2 f
CAD Ver.: MicroStation V8 Scale: Not to Scale Units: English — PrOJeCt Development BrQnCh SRJ/LTA Issued By' F’roject Development Branch on JU'y 04, 2006 S eet NO. O 3

—-7-




TRAVEL LANES |

SHOULDER ‘

SHOULDER —-—|e

SHOULDER TRAVEL LANES | SHOULDER ———
TOP OF FINISHED PAVEMENT ¢
i S —Re
B ——— Y — — — - 0.00/FT.
e N\ PROFILE GRADE AND PNOT PONT NC
* ® 0
60% OF TRANSITION | 40% OF

5. | ET.
R |BT. OR Ts.
s1. | oPr. : s Ve o e
| | , T
INSIDE SHOULDER ~ | Ve W/’ \INSIDE SHOULDER ve
' ' . INSIDE SHOULDER [
! \ proFLE cRadE L

(\/ |
PROFILE GRADE |

lve
OUTSIDE SHOULDER |
%*LzT ’2743? |
.02 L/g —
VPI

VPl
L !
DIAGRAMMATIC PROFILE FOR SUPERELEVATION OF INSIDE LANES

' | e

TRANSITION

OUTSIDE
SHOULDER

PROFILE_GRADE — |
vC

LF‘RO ILE_GRADE

RUNOUT * .
OUTSIDE SHOIULDER -02L/e —E 02L/e —t |
2% T Wl 0% 0% %ﬁ
OUTSIDE NC RC

SHOULDER

SUPERELEVATION DIAGRAMS FOR DIVIDED HIGHWAYS SHOULDER PIVOT

VC - TO OBTAIN SMOOTH PROFILES ON PAVEMENT
EDGES, VERTICAL CURVES MAY BE INSERTED
AT THE ANGULAR BREAK POINTS. UNLESS
RESTRAINING CONDITIONS EXIST, THE LENGTH OF
VERTICAL CURVE SELECTED, IN FEET, SHOULD
BE AT LEAST NUMERICALLY EQUAL TO
THE DESIGN SPEED, AND NO MORE THAN .04L/e-

R - RADIUS OF CURVE

Vd - ASSUMED DESIGN SPEED

L — LENGTH OF SUPERELEVATION
RUNOFF OR SPIRAL LENGTH

NC - NORMAL CROWN SECTION

RC - REMOVE ADVERSE CROWN,
SUPERELEVATE AT NORMAL
CROWN SLOPE

INSIDE
SHOULDER

VC|

R S

DIAGRAMMATIC PROFILE FOR SUPERELEVATION OF OUTSIDE LANES

PT - POINT OF TANGENT
CS - CURVE TO SPIRAL
SC - SPIRAL TO CURVE

VC - VERTICAL CURVE

BT - BEGINNING OF TRANSITION
ET - ENDING OF TRANSITION
TS - TANGENT TO SPIRAL

ST - SPIRAL TO TANGENT

PC - POINT OF CURVATURE

Pl - POINT OF INTERSECTION

Drawing File Name: 2030110303.dwg

Fax: (303) 757-9820

— N e
DEPARTMENT OF TRANSPORTATION

SHOULDER | TRAVEL LANES MEDIAN | TRAVEL LANES | SHOULDER ’7
‘ o = PIVOT
ﬂ~~ﬂ~~~~~~~‘””e @ = WHEN CURVE IS NOT SPIRALLED.
- __Re € = MAXIMUM RATE OF SUPERELEVATION IN FEET
NC S— e e 00/ (PER FOOT OF WIDTH) FOR THE GIVEN RADIUS
= I NC OF CURVE AND DESIGN SPEED.
e ————— PROFILE GRADE - L % = RUNOUT LENGTH SHOULD USUALLY BE.02 L/@.
—VC—| AND PIVOT POINT : . | WHEN CONDITIONS ARE SUCH THAT THIS LENGTH
OUTSIDE | IS NOT SUITABLE, THE DESIGNER SHALL CHOOSE
SHOULDER | ANOTHER LENGTH TO SUIT CONDITIONS.
| |BT \
T * L
Q%
Ve | | ' [ () G, e
o4 Lye — —ve | | | o
'°4| / 1| e — - rovout f— - — - — - —— \
—Punour | L | | SHOUDER | | | | | o o1
B.T. E.T. 02 '-/e | i INSIDE | Ts. | ore. | ~0R\E. .
| [ SHOULDER | R |BT. OR | 58\
M o 2% | % 2% g | ST P
NC 2w loo/m TRC &
SUPERELFVATION DIAGRAMS FOR DIVIDED HIGHWAY CENTER PIVOT
— C[)C"t'“pg;‘/%';/zge Informc1lt!tc?rl1 — — Sheet RiVISIOﬂtS Colorado Department of Transportation SUPERELEVATION STANDARD PLAN NO.
reation ate: nitials: — ate: omments /N 4201 East Arkansas Avenue
Last Modification Date: 07/04/06 Initials: LTA "@W Denver, Colorado 80222 CROWNED AND DIVIDED M 20 3 1 1
- - R=X = ———— Phone: (303) 757-9083 - -
Full Path: www.dot.state.co.us/DesignSupport/ T ~—— (303) HIGHWAYS

CAD Ver.: MicroStation V8 Scale: Not to Scale

Units: English

Project Development Branch SRJ/LTA

Issued By: Project Development Branch on July 04, 2006

Sheet No. 3 of 3

—8—
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[y — ve | \
.04 L/e NSIDE I I | \
— I* ! I SHOULDER I I ¢S \g1.
—*RuNouT | L | | | I R
| % gonour | . | BI. ET. | TS. | oPC. | O\
| | | INSIDE OrR |BT. OR |
02 L/e 02 L/e SHOULDER VC - T0 OBTAN SMOOTH PROFILES ON PAVEMENT I sT I oPT.
| | o % | EDGES, VERTICAL CURVES MAY BE INSERTED AT
_ 2% o5 2% | o THE ANGULAR BREAK POINTS. UNLESS RESTRAINING R
NC 9% loo/Fm RC /g/ CONDITIONS EXIST, THE LENGTH OF VERTICAL ~ RADIUS OF CURVE
CURVE SELECTED, IN FEET, SHOULD BE AT V{ — ASSUMED DESIGN SPEED
LEAST NUMERICALLY EQUAL TO THE L _ LENGTH OF SUPERELEVATION
DESIGN SPEED, AND NO MORE THAN , . -
04 L/e RUNOFF OR SPIRAL LENGTH
o = PNOT NC — NORMAL CROWN SECTION
_ RC - REMOVE ADVERSE CROWN,
@ = WHEN CURVE IS NOT SPIRALLED. SUPERELEVATE. AT KORMAL
SHOULDER | TRAVEL LANES | weDan | TRAVEL LANES | SHOULDER @ = MAXIMUM RATE OF SUPERELEVATION IN FEET CROWN SLOPE
(PER FOOT OF WIDTH) FOR THE GIVEN RADIUS VC — VERTICAL CURVE
OF CURVE AND DESIGN SPEED. -
e * RUNOUT LENGTH SHOULD USUALLY BE .02 L/e BT — BEGINNING OF TRANSITION
[ B "|:I_I WHEN CONDITIONS ARE SUCH THAT THIS LENGTH ET — ENDING OF TRANSITION
e IS NOT SUITABLE, THE DESIGNER SHALL CHOOSE _
NC . ~|:I_I RC ANOTHER LENGTH TO SUIT CONDITIONS. TS — TANGENT T0 SPIRAL
L ——— —— === 00'/FT ST — SPIRAL TO TANGENT
e - T —/|NC PC - POINT OF CURVATURE
I I—_—_—r' ””””” PROFILE GRADE _
R R T Pl - POINT OF INTERSECTION
PT - POINT OF TANGENT
CS - CURVE TO SPIRAL
SUPERELEVATION DIAGRAMS SC - SPIRAL T0 CURVE
- 49 SUPERELEVATION NOTES
€mox = %% . THIS STANDARD PLAN SHOWS THE REQUIRED
IF THE CALCULATED RADIUS FALLS BETWEEN TWO RADIl, GO TO THE NEXT LOWEST RADIUS VALUE. RATES OF SUPERELEVATION FOR THE VARIOUS
RADIUS LENGTHS AT DIFFERENT DESIGN SPEEDS
FOR THE MAXIMUM SUPERELEVATION RATE OF 4%.
I SHALL BE USED FOR STREETS WHEN SPECIFIED
ON THE PLANS.
L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.)
2. USE OF emex = 4% SHOULD BE LIMITED
e R 1|2 R 12 R 12 R 12 R 12 R 1|2 R 12 R 12 R 12 R 12 e TO URBAN CONDITIONS.
(%) | () |LN|INS| () |LN|LNS| (1) |LN|LNS| (T) |LN|LNS| () |LN|LNS| (1) |LN|INS| (T) |LN|INS| () |LN|LNS| (1) |LN|LNS| (1) |LN[LNS| (%) | 5 yaLEs ARE FOR DESIGN ELEMENTS RELATED
2.0 | 506-<796 | 31 | 46 |902—<1410] 32 | 49 |1340-<2050| 34 | 51 |1880—<2830| 36 | 55 |2490-<3730| 39 | 58 |3220—<4770] 41 | 62 |4040-<5930| 44 | 67 |4940—<7220| 48 | 72 |5950—<8650| 51 | 77 |7080-<10300] 53 | 80 | 2.0 TO DESIGN SPEED AND HORIZONTAL CURVATURE
2.2 | 399-<506 | 34 | 51 | 723-<902 | 36 | 54 |1110-<1340| 38 | 57 |1580—<1880] 40 | 60 |2120-<2490| 43 | 64 |2760—<3220] 46 | 68 |3480—<4040] 49 | 73 |4280-<4940| 53 | 79 |5180—<5950| 56 | 84 | 6190—<7080 | 59 | 88 | 2.2 FOR TWO LANE AND FOUR LANE STREETS.
2.4 |271-<399 | 37 | 55 |513-<723 | 39 | 58 | 838—<1110 | 41 | 62 |1270—-<1580| 44 | 65 |1760—<2120| 46 | 70 |2340-<2760| 50 | 74 |2080-<3480| 53 | 80 |3690—<4280| 58 | 86 |4500-<5180| 61 | 92 | 5410-<6190 | 64 | 96 | 2.4 4 WHERE SIDE STREETS OR ROADS INTERSECT
2.6 | 201-<271| 40 | 60 | 388-<513 | 42 | 63 | 650-<838 | 45 | 67 |1000—<1270] 47 | 71 |1420-<1760] 50 | 75 |1930-<2340| 54 | 81 |2490-<2980| 58 | 87 |3130-<3690| 62 | 94 |3870—<4500| 66 | 100 | 4700-<5410 | 69 | 104 | 2.6 " TME RATE OF SUPERELEVATION MAY BE REDUCED
2.8 | 157-<201| 43 | 65 | 308-<388 | 45 | 68 | 524—<650 | 48 | 72 | 817-<1000 | 51 | 76 |1170-<1420| 54 | 81 |1620-<1930| 58 | 87 |2100-<2490| 62 | 93 |2660—<3130| 67 | 101 |3310—<3870| 71 | 107 | 4060—<4700 | 75 | 112 | 2.8 T0 FACILITATE A SMOOTH INTERSECTION OF
3.0 |127-<157 | 46 | 69 | 251-<308 | 49 | 73 | 433-<524 | 51 | 77 | 681—<817 | 55 | 82 | 982—<1170 | 58 | 87 |1370-<1620] 62 | 93 |1800—<2100| 67 | 100 |2290—<2660| 72 | 108 |2860—<3310| 77 | 115 | 3530—<4060 | 80 | 120 | 3.0 THE PROFILE GRADES.
32 | 105-<127 | 49 | 74 | 209-<251| 52 | 78 | 363-<433 | 55 | 82 | 576-<681 | 58 | 87 | 835-<982 | 62 | 93 |1180-<1370] 66 | 99 |1550—<1800| 71 | 107 |1980-<2290| 77 | 115 |2490—<2860| 82 | 123 | 3090-<3530 | 85 | 128 | 3.2
3.4 | 88-<105 | 52 | 78 |175-<209 | 55 | 83 | 307-<363 | 58 | 87 | 490-<576 | 62 | 93 | 714—<B35 | 66 | 99 [1010-<1180| 70 | 106 [1340-<1550| 76 | 113 [1720-<1980] 82 | 122 [2170-<2490| 87 | 130 | 2700-<3090 | 91 [ 136 | 3.4 5. NUMBER OF LANES ROTATED:
3.6 | 73-<88 | 55 | B3 | 147—-<175| 58 | 88 | 259-<307 | 62 | 93 | 416-<490 | 65 | 98 | 610-<714 | 70 | 105 | 865-<1010 | 74 | 112 |1150—<1340] 80 | 120 [1480—<1720] 86 | 130 |1880—<2170] 92 | 138 | 2350-<2700 | 96 | 144 | 3.6 A %;VICE) LLII\IIIE RHCI)GTII-ITWII:A[I IS TYPICAL FOR A
3.8 | 61-<73 | 58 | 88 | 122-<147 | 62 | 92 | 215-<259 | 65 | 98 | 348—<416 | 69 | 104 | 512-<610 | 74 | 110 | 730-<865 | 79 | 118 | 970-<1150 | 84 | 127 |1260-<1480] 91 | 137 |1660—<1880] 97 | 146 | 2010-<2350 | 101 | 152 | 3.8 B, THO LANES ROTATED ARE TYPICAL FOR A
40 | 42-<B1 | 62 | 92 | 86—<122 | 65 | 97 | 154-<215 | 69 | 103 | 250—-<348 | 73 | 109 | 371-<512 | 77 | 116 | 533-<730 | 83 | 124 | 711-<970 | 89 | 133 | 926—<1260 | 96 | 144 [1190-<1660| 102 | 153 | 1500—<2010 | 107 | 160 | 4.0 " FOUR-LANE HIGHWAY.
6. SPIRALS ARE RECOMMENDED BELOW THE HEAVY
LINE IN THE TABLES. SPIRALS ARE PERMISSIBLE
BUT NOT RECOMMENDED ABOVE THE HEAVY LINES.
SPIRAL LENGTHS MAY BE ROUNDED TO MULTIPLES
OF 50 FEET FOR CALCULATION CONVENIENCE.
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| / / SHOULDER VC - TO OBTAN SMOOTH PROFILES ON PAVEMENT I orlar OR | SC.
2% 2% | 2% | 2% | EDGES, VERTICAL CURVES MAY BE INSERTED AT [ ST. | opr |
THE ANGULAR BREAK POINTS. UNLESS RESTRAINING
NC 2% 0z RC /8/ CONDITIONS EXIST, THE LENGTH OF VERTICAL R - RADIUS OF CURVE
CURVE SELECTED, IN FEET, SHOULD BE AT
LEAST NUMERICALLY EQUAL TO THE Vd — ASSUMED DESIGN SPEED
DESIGN SPEED, AND NO MORE THAN .04 L/e . L — LENGTH OF SUPERELEVATION
RUNOFF OR SPIRAL LENGTH
o= PIVOT NC — NORMAL CROWN SECTION
@ = WHEN CURVE IS NOT SPIRALLED. RC - REMOVE ADVERSE CROWN
SHOULDER | TRAVEL LANES MEDIAN | TRAVEL LANES | SHOULDER :
€ = MAXIMUM RATE OF SUPERELEVATION IN FEET SUPERELEVATE AT NORMAL
(PER FOOT OF WIDTH) FOR THE GIVEN RADIUS CROWN SLOPE
e OF CURVE AND DESIGN SPEED. VC - VERTICAL CURVE
ﬂﬂﬂﬂﬂ I |:r, % RUNOUT LENGTH SHOULD USUALLY BE .02 L/e BT - BEGINNING OF TRANSITION
- i - RC WHEN CONDITIONS ARE SUCH THAT THIS LENGTH
NC 1 ——— T T T T 7:’1 00 /FT IS NOT SUITABLE, THE DESIGNER SHALL CHOOSE ET - ENDING OF TRANSITION
h - - 1r - T U ** NC / ANOTHER LENGTH TO SUIT CONDITIONS. TS - TANGENT TO SPIRAL
D e - ———— KESFIIDI-IE/O(%RQ%ENT ST - SPIRAL TO TANGENT
SUPERELEVATION DIAGRAMS PC - POINT OF CURVATURE
Pl - POINT OF INTERSECTION
PT - POINT OF TANGENT
e = 6%
max CS - CURVE TO SPIRAL
V= _ _ _ _ _ _ _ _ _ SC - SPIRAL TO CURVE
'd4=15 mph Vd=20 mph Vd=25 mph Vd=30 mph Vd=35 mph Vd=40 mph Vd=45 mph Vd=50 mph Vd=55 mph Vd=60 mph
SUPERELEVATION NOTES
L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) 1. THIS STANDARD PLAN SHOWS THE REQUIRED
RATES OF SUPERELEVATION FOR THE
e R 1] 2 R 1] 2 R 1] 2 R 1] 2 R 1] 2 R 1] 2 R 1] 2 R 1] 2 R 1 2 R 1 2 e VARIOUS RADIUS LENGTHS AT DIFFERENT
(%) (FT.) LN [LNS (FT.) LN |[LNS (FT.) LN [LNS (FT.) LN |[LNS (FT.) LN [LNS (FT.) LN [LNS (FT.) LN [LNS (FT.) LN [LNS (FT.) LN |LNS (FT.) LN [LNS| (%) DESIGN SPEEDS FOR THE MAXIMUM
2.0 | 614-<868 | 31 | 46 | 1120-<1580 | 32 | 49 | 1630-<2290 | 34 | 51 | 2240-<3130| 36 | 55 | 2950-<4100| 39 | 58 | 3770-<5230 | 41 | 62 | 4680—<6480 | 44 | 67 | 5700-<7870 | 48 | 72 | 6820-<9410| 51 | 77 |8060-<11100] 53 | 80 | 2.0 hsﬁli;ﬁﬁlellﬁEvaTlgNoIBA;EPEEEEI?VATION SHALL
2.2 543-<614 | 34 51 991-<1120 36 54 | 1450—-<1630 | 38 57 | 2000—-<2240 | 40 60 | 2630—-<2950 | 43 64 | 3370-<3770| 46 68 | 4190—-<4680 | 49 73 | 5100-<5700 | 53 79 | 6110-<6820 | 56 84 | 7230—-<8060| 59 88 2.2 BE USED FOR STREETS WHEN SPECIFIED
2.4 | 482-<543| 37 | 55 | 884-<991 | 39 | 58 | 1300—<1450 | 41 | 62 | 1790-<2000 | 44 | 65 | 2360—<2630| 46 | 70 | 3030—<3370 | 50 | 74 | 3770-<4190 | 53 | 80 | 4600—<5100| 58 | 86 | 5520—<6110| 61 | 92 | 6540-<7230 | 64 | 96 | 2.4 ON THE PLANS.
2.6 | 430-<482 | 40 | 60 | 791-<884 | 42 | 63 |1170—-<1300 | 45 | 67 |1610-<1790 | 47 | 71 | 2130-<2360| 50 | 75 | 2740-<3030 | 54 | 81 | 3420—<3770 | 58 | 87 | 4170—<4600| 62 | 94 | 5020—<5520| 66 | 100 | 5950—<6540 | 69 | 104 | 2.6
2.8 | 384-<430] 43 | 65 | 709-<791 | 45 | 68 |1050—<1170| 48 | 72 | 1460—<1610| 51 | 76 |1930—<2130| 54 | 81 | 2490-<2740| 58 | 87 |[3110-<3420| 62 | 93 [3800-<4170| 67 | 101 | 4580—<5020| 71 | 107 [ 5440-<5950| 75 | 112 | 2.8 | 2. VALUES ARE FOR DESIGN ELEMENTS RELATED
3.0 | 341-<384| 46 | 69 | 635-<709 | 49 | 73 | 944-<1050 | 51 | 77 |1320—<1460| 55 | 82 | 1760—<1930 | 58 | 87 |2270-<2490| 62 | 93 | 2840—<3110| 67 | 100 | 3480—<3800 | 72 | 108 | 4200—<4580 | 77 | 115 | 4990—<5440| 80 | 120 | 3.0 T0 DESIGN SPEED AND HORIZONTAL
3.2 | 300-<341| 49 | 74 | 566-<635 | 52 | 78 | 850-<944 | 55 | 82 | 1200-<1320 | 58 | 87 |1600-<1760 | 62 | 93 | 2080-<2270| 66 | 99 | 2600—<2840| 71 | 107 | 3200—<3480| 77 | 115 | 3860—<4200 | 82 | 123 | 4600—<4990 | 85 | 128 | 3.2 g?gé’ggRE FOR TWO LANE AND FOUR LANE
3.4 | 256-<300 | 52 | 78 | 498—<566 | 55 | 83 | 761-<850 | 58 | 87 |1080—<1200| 62 | 93 | 1460—<1600 | 66 | 99 | 1900-<2080 | 70 | 106 | 2390—<2600 | 76 | 113 | 2940—<3200 | 82 | 122 | 3560—<3860 | 87 | 130 | 4250—<4600 | 91 | 136 | 3.4 :
3.6 | 209-<256| 55 | 83 422-<498 58 | 88 673—-<761 62 | 93 | 972-<1080 | 65 | 98 | 1320—<1460 | 70 | 105 | 1740—-<1900 | 74 | 112 | 2190—<2390 | 80 | 120 | 2710—<2940 | 86 | 130 | 3290—<3560 | 92 | 138 | 3940—<4250| 96 | 144 | 3.6 3. WHERE SIDE STREETS OR ROADS INTERSECT,
3.8 | 176-<209 | 58 | 88 | 358-<422 | 62 | 92 | 583-<673 | 65 | 98 | 864—<972 | 69 | 104 | 1190-<1320| 74 | 110 | 1590-<1740 | 79 | 118 | 2010-<2190 | 84 | 127 | 2490-<2710| 91 | 137 | 3040—<3290 | 97 | 146 | 3650—<3940 | 101 | 152 | 3.8 THE RATE OF SUPERELEVATION MAY BE
4.0 |151-<176| 62 | 92 | 309-<358 | 65 | 97 | 511-<583 | 69 | 103 | 766—<864 | 73 | 109 | 1070—<1190 | 77 | 116 | 1440-<1590 | 83 | 124 | 1840—<2010 | 89 | 133 | 2300—<2490 | 96 | 144 | 2810—<3040 | 102 | 153 | 3390—<3650 | 107 | 160 | 4.0 REDUCED TO FACILITATE A SMOOTH
42 [131-<151| 65 | 97 | 270-<309 | 68 | 102 | 452-<511 | 72 [108 | 684-<766 | 76 | 115 | 960-<1070 | 81 [122 [1310-<1440 | 87 | 130 | 1680—<1840 | 93 | 140 | 2110—<2300 | 101 | 151 | 2590—<2810 [ 107 | 161 | 3140—<3390 | 112 | 168 | 4.2 INTERSECTION OF THE PROFILE GRADES.
44 |116-<131] 68 102 | 238-<270 | 71 [107 | 402-<452 | 75 |113 | 615-<684 | 80 | 120 | 868-<960 | 85 | 128 |1190-<1310| 91 | 137 [1540-<1680 | 98 | 147 [1940-<2110 | 106 | 158 | 2400-<2590 | 112 [ 169 |2920-<3140[117 [176 | 44 | , \ivoer OF LANES ROTATED:
46 | 102-<116 | 71 | 106 | 212—-<238 | 75 |112 | 360—<402 | 79 | 118 | 555-<615 | 84 | 125 | 788—<868 | 89 | 134 | 1090-<1190 | 95 | 143 | 1410—<1540 | 102 | 153 | 1780—<1940 | 110 | 166 | 2210—<2400 | 117 | 176 | 2710-<2920 | 123 | 184 | 4.6 © A ONE LANE ROTATED IS TYPICAL FOR A
4.8 | 91-<102 | 74 | 111 | 189-<212 | 78 |117 | 324—<360 | 82 | 123 | 502-<555 | 87 | 131 | 718-<788 | 93 | 139 | 995-<1090 | 99 | 149 | 1300—<1410 | 107 | 160 | 1640—<1780 | 115 | 173 | 2050—<2210 | 123 | 184 | 2510—<2710 | 128 | 192 | 4.8 TWO—LANE HIGHWAY.
5.0 | 82-<91 | 77 | 115 | 169-<189 | 81 |122 | 292-<324 | 86 | 129 | 456-<502 | 91 | 136 | 654—<718 | 97 | 145 | 911-<995 | 103 | 155 | 1190—<1300 | 111 | 167 [1510-<1640 | 120 | 180 ]| 1890—<2050 | 128 | 191 | 2330—<2510 | 133 | 200 | 5.0 B. TWO LANES ROTATED ARE TYPICAL FOR
52 | 73-<B2 | 80 |120 | 152-<169 | 84 |126 | 264—<292 | 89 | 134 | 413-<456 | 95 | 142 | 595-<654 | 101 | 151 | 833-<911 | 108 | 161 | 1090—<1190 | 116 | 173 [1390—<1510 | 125 | 187 | 1750—<1890 | 133 | 199 | 2160—<2330 | 139 | 208 | 5.2 A FOUR-LANE HIGHWAY.
5.4 | 65-<73 | 83 |125 | 136-<152 | 88 | 131 | 237-<264 | 93 | 139 | 373—<413 | 98 | 147 | 540-<595 | 105 | 157 | 759-<833 | 112 | 168 | 995-<1090 | 120 | 180 | 1280—<1390 | 130 | 194 | 1610-<1750 | 138 | 207 | 1990-<2160 | 144 | 216 | 5.4
56 | 58-<65 | 86 | 129 | 121-<136 | 91 | 136 | 212-<237 | 96 | 144 | 335-<373 | 102 | 153 | 487—<540 | 108 | 163 | 687/—<759 | 116 | 174 | 903—<995 | 124 | 187 | 1160-<1280 | 134 | 202 | 1470—<1610 | 143 | 214 | 1830-<1990 | 149 | 224 | 5.6 | > ﬁ'ELRv’?LSLIh’}EEINRETIC_I%M?@L%ESD gg@ﬁsTﬂEE
5.8 | 51-<58 | 89 | 134 | 106-<121 | 94 | 141 | 186-<212 | 99 | 149 | 296—<335 | 105 | 158 | 431—<487 |112 | 168 | 611-<687 | 120 | 180 | 806—<903 | 129 | 193 [ 1040—<1160 | 139 | 209 | 1320—<1470 | 148 | 222 | 1650-<1830 | 155 | 232 | 5.8 PERMISSIBLE. BUT NOT RECOMMENDED ABOVE
6.0 | 39-<51 | 92 | 138 | 81-<106 | 97 | 146 | 144—<186 | 103 | 154 | 231—<296 | 109 | 164 | 340—<431 | 116 | 174 | 485-<611 | 124 | 186 | 643-<806 | 133 | 200 | 833—<1040 | 144 | 216 | 1060—<1320 | 153 | 230 | 1330-<1650 | 160 | 240 | 6.0 THE HEAVY LINES. SPIRAL LENGTHS MAY BE
ROUNDED TO MULTIPLES OF 50 FEET FOR
CALCULATION CONVENIENCE.
Computer File Information Sheet Revisions Colorado Department of Transportation SUPERELEV TION STANDARD PLAN NO.
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ORIGINAL GROUND LINE

1 \\’
1 X
v,
; <
g 2 =S
x|
ol
o =
m|2 \//\\
=EVON
SR
.
N [ TeZeTaTezezetezeze azaTazazeverazazs|
solL | R0 4@ BEDDING
L— 3" FOR RCP
0" FOR FLEXIBLE CULVERTS

ALL EXCAVATION AND
BACKFILL, INCLUDING
BEDDING MATERIAL
BELOW THIS LINE
SHALL BE INCLUDED
IN THE BID PRICE FOR
THE PIPE. ABOVE

THE LINE, THEY SHALL
BE PAID FOR AS
STRUCTURE EXCAVATION
AND EMBANKMENT.

DIMENSION TO
SPRING LINE

12" IN ROCK

ORIGINAL
GROUND
LINE v
/\\/\\{\\
A
>\ ) ORIGINAL
—X 2o GROUND LINE
DIMENSION T0 | | SANENNANA
SPRING LINE S = >0.3 Be
IN - SSANANANANAVESE @ BeopinG 12" IN ROCK
SolL N¢
O L
Bq + 36"

@ THE BEDDING MATERIAL FOR RIGID PIPE IN SOIL SHALL BE 3 IN. OF LOOSE STRUCTURE
BACKFILL (CLASS 1 OR 2). BEDDING IS NOT REQUIRED FOR FLEXIBLE PIPE IN SOIL.
BEDDING MATERIAL FOR RIGID OR FLEXIBLE PIPE IN ROCK SHALL BE 12 IN. OF LOOSE

STRUCTURE BACKFILL, CLASS 1.

CIRCULAR PIPE

(WHERE ORIGINAL GROUND LINE IS BETWEEN
0.3 Bc AND B¢ + 1 FT. ABOVE FLOWLINE)

A WHEN TWO OR MORE CONDUITS ARE LAID SIDE-BY-SIDE, THEY SHALL BE
PLACED SO THAT THEY ARE 1/, OUTSIDE DIAMETER, OR 15 OUTSIDE SPAN,
OR 3 FT. APART, WHICHEVER IS LESS. HOWEVER, IF END SECTIONS ARE USED,
THE MINIMUM SPACING SHALL BE 1 FT. BETWEEN END SECTIONS.

GENERAL NOTES

1. EXCAVATION AND BACKFILL PATTERNS DIFFERENT FROM THOSE INDICATED ON
THESE SHEETS WILL BE SHOWN ELSEWHERE ON THE PLANS.

2. EXCAVATION FOR CHANNEL CHANGE OR CHANNEL IMPROVEMENT WILL BE EITHER
UNCLASSIFIED EXCAVATION OR MUCK EXCAVATION AND WILL BE NOTED ON THE
PLANS. EXCAVATION FROM THE CHANNEL FLOWLINE TO THE DEPTH REQUIRED
FOR THE NEW STRUCTURE AND INCIDENTAL CHANNEL EXCAVATION WILL BE PAID
FOR AS STRUCTURE EXCAVATION.

STRUCTURE FOOTINGS WHICH ARE LOCATED IN ROCK SHALL BE POURED OUT TO
UNDISTURBED ROCK WITHOUT FORMING IN CONFORMANCE WITH SUBSECTION 601.09(b).

STRUCTURAL PLATE CULVERTS SHALL BE CONSTRUCTED AS SHOWN ON THE PLANS.

Bq EQUALS THE INSIDE DIAMETER OF A PIPE AND B¢ EQUALS THE OUTSIDE
DIAMETER OF A PIPE. FOR THIN WALLED PIPES, IT IS ASSUMED THAT Bq = Be.

6. APPROXIMATE STRUCTURE EXCAVATION AND BACKFILL QUANTITIES, UP TO 1 FT.
OVER THE PIPE WILL BE SHOWN ON THE PLANS, FOR INFORMATION ONLY.

El

LEGEND

STRUCTURE T ROCK

EXCAVATION LIMITS

— 1

R STRUCTURE BACKFILL, BEDDING
CLASS 1 OR 2,
AS SHOWN ON PLANS CONCRETE

= WHEN FLOW LINE OF CULVERT IS LESS THAN

" A 0 000505030 SEOOOOSSS] STRUCTURE BACKFILL,
J5REIIKIIKIKIK ) ,
! ! OOOSeosateresetetesotess. O000000T CLASS 1 T 0.3 B, BELOW THE ORIGINAL GROUND LINE,
R EMBANKVENT EMBANKMENT SHALL BE BUILT UP TO 0.3 Bg
IR A e ABOVE_THE FLOW LINE AND TRENCH EXCAVATED
FXRERIKKS ORIGINAL TO THE BOTTOM OF PIPE OR AS SHOWN.
%o NRHEIRRIIXS GROUND SIS, EARTH
INSIDE SPAN 0.0.:.:.: LINE AN o .
—_ 1 -
S ‘ o
SOIL A LXK © B:0DING NN R E ) @ scoDiNG NN NN — 12" IN ROCK | |
1'-6" e B I~ WiDTH OF ~
(EACH SIDE) A L APRON
1) By — EACH SIDE
%2Ba ( ) ouUTSDE | CONDUIT WITH END SECTIONS
CIRCULAR PIPE IN FILL ARCH OR ELLIPTICAL PIPE IN FILL o
L e e =Y \! S
e
v )
: z ORIGINAL GROUND LINE ! ORIGINAL
: . ORIGINAL s GROUND
: ORIGINAL " GROUND IENCS = ! - SELL o
GROUND : . UNE N % LINE
s ; g i R
: NN KK % 7 s T :
: - . AR {1 . S el [ S—
/Wv%i - B 2 - //\\/\/\ //\\ i /\\/ S P /< 1 :_Bn \';FE%NT 1’—6” 1 1_6” 1 1_6”
QAR RARKRKIRKIKANS /\\\/\\/\\\/\\/<\\ //\\ v . — \\ // 5 SIDE
e g SN SEAEEE NN 2 - /< HEADWALL VIEW
16 1'-6 // % -
CASE 1 CASE 2 i 7 STRUCTURE
2l ~ADL £ z — 7
APPLIES WHEN THE ORIGINAL GROUND LINE APPLIES WHEN THE ORIGINAL GROUND LINE X - o > BACKFILL — . Q. OPE
IS LESS THEN 1 FT. ABOVE THE BOTTOM IS MORE THAN 1 FT. ABOVE THE N ESEN EAEAEAEAE AN EAFA A QUANTITIES gy
OF THE BOX CULVERT. THE EMBANKMENT BOTTOM OF THE BOX CULVERT. e g —
SHALL BE BUILT UP TO 1 FT. ABOVE THE
BOTTOM OF THE BOX CULVERT AND THEN
ORIGINAL GROUND
EXCAVATED TO THE BOTTOM OF THE BOX DROP INLETS AND LINE

CULVERT. THIS EMBANKMENT AND EXCAVATION

CONCRETE BOX CULVERT

DIVISION BOXES

WILL NOT BE MEASURED AND PAID FOR IR ANCAN
SEPARATELY BUT SHALL BE INCLUDED IN IN BOTH CASES, THE TRENCH (OUTLINED BY THE THICK SOLID LINE) AR o
THE COST OF THE WORK. SHALL THEN BE EXCAVATED TO ACCOMMODATE CONSTRUCTION OF THE BOX CULVERT.
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WITHOUT END SECTION ‘ r1 -6 WITH END SECTION

7777777777777 N - -
[ ~ ~ r [ \ ¢ ANERN // /
- L j\ N — [ R
! ~ - L
| LMITS OF MEASUREMENT FOR Be 13 LB, | _ _ _ _ ] ¢
STRUCTURE. EXCAVATION c ;3 7 7]
Bq = INSIDE DIAMETER OR PLAN Bc +6' FOR STRUCTURAL PLATE PIPE CULVERTS i‘* e Q
INSIDE SPAN OF PIPE I
/ N
Bc - (R’IUSTES'&E 2'{;’&““ OR ORIGINAL GROUND—\/ THIS HATCHED AREA REPRESENTS STRUCTURE i | \
SUBGRADE -~ EXCAVATION PAY QUANTITY FOR PIPES Q y LIMITS OF MEASUREMENT FOR N Q
0.3 Bq (FLEXIBLE) < ™ STRUCTURE EXCAVATION
0.3 Be (RIGID) — = PLAN
. SEE DETALLS FOR

—— - —— — — -7
— 1 OUTSIDE DIA. +1' _1

—~ 7,
'\

7

N I=I|-'.I='BOTTOM OF TRENCH /
1"-6" —‘ . EMBANKMENT \ORIGINAL GROUND

~
F.L. DITCH
. SUBGRADE
-6

STRUCTURE EXCAVATION
AND BACKFILL FOR
WINGWALLS

| LENGTH OF STRUCTURE PLUS 3’ -
~X
~
PROFILE <P FOR APPLICABLE LTS OF STRUCTURE EXCAVATION, 71 ~
SEE BEDDING DETAILS ON SHEET 1 OF THESE DETAILS. - AR —~
STRUCTURE EXCAVATION UP TO 1 FT. ABOVE THE ~ r % T
TOP OF THE PIPE SHALL BE INCLUDED IN THE BID PRICE r - E— .
OF THE PIPE. 4 : T Tt . L Ll e “ : |
/ \\\ . - / )
STRUCTURE EXCAVATION MEASUREMENT FOR PIPE CULVERTS \ =~ i 7 BOTTOM OF TRENCH AS EXCAVATED
L =L NS5 ORGINAL GROUND
W (OUTSIDE WIDTH , 16" —» l._ EMBANKMENT o e
1 OF STRUCTURE) r W +3 ,
- _lL LENGTH OF STRUCTURE PLUS 3
e - - _ __ -
‘h iiiiiiiiiii ] PROFILE
OF
| - - —} ST,:LUCTURE STRUCTURE EXCAVATION MEASUREMENT FOR CONCRETE BOX CULVERTS
T T T T *fffjﬂ
| T EREEEE f LEGEND
u L T T ORIGINAL GROUND LINE S STRUCTURE
— 1'-6" B CNENENE NN NN AN O FINISHED SURFACE
L LIMITS OF MEASUREMENT FOR FINISHED SURFACE OR S OR - I: EXCAVATION  LIMITS
STRUCTURE EXCAVATION GRADING PLANE L GRADING PLANE
% STRUCTURE BACKFILL,
PLAN H V' ﬂ ORIGINAL POO] CLASS 1 0R 2,
| > : GROUND AS SHOWN ON’ PLANS
i X . LINE
3 >, 3 >
4 % —— FINISHED SURFACE OR PR
I ORIGINAL GROUND . > Q“’,’ RDING PLAKE CONCRETE
P o ’ % ORIGINAL, GROUND ’
F.L. DITCH ) ’ :
— GRADING : X GRADING PLANE 54
2 . s S 4 PLANE at Y, at 7 N
. X S X GRADING PLANE
BOTTOM OF TRENCH 5 ¢ X & X
AS EXCAVATED < : X N a & N
Y B p— < N T e \< N a o\
> > K i N
P L N O Y L O N R L OO 7 3
’ ” il ” ’ ” , ” \/
LENGTH OF STRUCTURE PLUS 3’ -6 1-6 -6 -6 16" NN
PROFILE RETAINING WALL IN CUT & IN PARTIAL CUT g
WINGWALL '°

STRUCTURE EXCAVATION MEASUREMENT FOR DIVISION BOXES

ANY ADDITIONAL EXCAVATION BEHIND THE LIMITS SHOWN SHALL BE FILLED WITH CLASS | BACKFILL MATERIAL.
THE ADDITIONAL EXCAVATION AND BACKFILL WILL NOT BE MEASURED AND PAID FOR.
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ORIGINAL GROUND LINE 4" MIN. —-I

I—_ BREAK LINE "G ORIGINAL GROUND LINE : TSN

GENERAL NOTES
1. EXCAVATION AND BACKFILL PATTERNS DIFFERENT FROM

|
—~ e |
~ =<4 1 | R 7 THOSE INDICATED ON THIS SHEET WILL BE SHOWN ON
AL R FLANNED SRS PLANNED THE PLANS.
PLANNED FINISHED 57 SUBCRADE
U hace L . 2. STRUCTURE FOOTINGS WHICH ARE LOCATED IN ROCK
C=-1 E'B"'gzg[é 5 O | } SHALL BE POURED OUT TO UNDISTURBED ROCK
ELEVATION X IF THE CONTRACTOR ELECTS TO EXCAVATE /. PLANNED gHggg&'B%Rgmg?bgo'“FORMANCE WiTH
TOP OF T MORE EXISTING MATERIAL THAN SHOWN. N oD B
cur EMBANKMENT SHALL BE FLOW-FILL OR 3. STRUCTURE EXCAVATION FOR SLOPE PAVING NOT SHOWN.
SLOPE BTTOM e STRUCTURE BACKFILL (CLASS 2). THE
- ooy —1 f_ ADDITIONAL EXCAVATION AND BACKFILL —{ f— 1-6"
] 1—6”  WILL NOT BE MEASURED AND PAID FOR. (TYP.)
R LEGEND
D NEAR END OF WINGWALL NEAR BACKFILL OF ABUTMENT
| | UNCLASSIFIED EXCAVATION

0 SECTION D—D (EXCAVATION) Mﬂ

B 7

1 i P _,’\‘ FNSHED o PLANNED 7 SRUGTURE EXCARTON
c r SURFACE - BREAK LINE "G SUBGRADE _‘ -

C rs ‘ PLANNED STRUCTURE BACKFILL (FLOW-FILL),

REAK LINE "G” FINISHED OR STRUCTURE BACKFILL (CLASS 1)
ik SURFACE WITH MECHANICAL REINFORCEMENT
l l = AS SHOWN ON THE PLANS
——— D Y \.\
7 ’ %
STRUCTURE BACKFILL CLASS 1
N
P020209505000000309] 5557 e
1'-6" + 000 07
PLAN -1~ Lf . r-6" — | 69696909 FILTER MATERIAL
4 NEAR END OF WINGWALL NEAR BACKFILL OF ABUTMENT
AN —_
. 85336%LUNE SECTION D—D (BACKFILL) A FOR PURPOSES OF QUANTITY CALCULATIONS
\ ORIGINAL THIS TEMPLATE APPLIES TO END OF WINGWALL.
ORIGINAL PLANNED \ - I .
SUBGRADE ~ | AT AT N PR o T 7775 GROUND LINE
GROUND LINE - 1 /
\ TR INCONEANSS
SR AT T S § PLANNED
SUBGRADE ] S
1L
1 MIN. D [
. an | PLANNED
—4 F1 -6 PLANNED _]
. FINISHED 1 PLANNED
#-0 ,.1 — SURFACE SUBGRADE 7, & L FINISHED
1 MIN. 4 \QURFACE
SECTION A—A (EXCAVATION) . __| |__ __| |__ - N
-6 -6 o
SECTION B—B (EXCAVATION) o b
gﬁgﬁgﬁ%E—l SECTION C—C (EXCAVATION
§ PLANNED
§ S SUBGRADE ] 3
- 7o ) S * MINIMUM BERM DIMENSION
e f PLANNED — |—— 2-0" * v
g ¥ SUBGRADE MINIMUM EMBEDMENT OF
1 MIN. -6 ‘|
< Fy ABUTMENT, IN STRUCTURE BACKFILL
5 O N- 1 |_ 1:_6”
— s PLANNED 1 MIN. i PLANNED
FINISHED i (37 FINISHED
SURFACE o030 i O SURFACE
SECTION A—A (BACKFILL o 4 L e
SECTION B—B (BACKFILL) SECTION C—C (BACKFILL)
Computer File Information Sheet Revisions .
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4“% GENERAL NOTES
PLANNED 1. EXCAVATION AND BACKFILL PATTERNS DIFFERENT FROM THOSE
F~ B . SUBGRADE \ INDICATED ON THIS SHEET WILL BE SHOWN ELSEWHERE ON
I PLANNED ) —l THE PLANS.
z%;%;;%;ﬁs ORIGINAL GROUND LINE — — - SUBGRADE !
NG AN | 7 ( 2. STRUCTURE FOOTINGS WHICH ARE LOCATED IN ROCK SHALL
R4 — 2ok BE POURED OUT TO UNDISTURBED ROCK WITHOUT FORMING
IN' CONFORMANCE WITH SUBSECTION 601.09.
ANANAN SUANUAN VW
TN ITEM 203 —— —1'-6 3. STRUCTURE EXCAVATION FOR SLOPE PAVING NOT SHOWN.
ELEVATION EMBANKMENT MATERIAL g90%0
PLANNED FINISHED_f
. SURFACE
S — -
" . LEGEND
& TOE OF FILL MINIMUM BERM DIMENSION 3
% v MINIMUM EMBEDMENT OF ABUTMENT (S)LRlSJ%HgTEUE’ECgﬂ:L&FfLFLL%,_AQEL%’)
— | SECTION E—E (BACKFILL)
E F ________ STRUCTURE BACKFILL CLASS 2
£ F LSRRG (ON=SITE CLASS 2 MATERIALS
CXHHXAXAXXA] UST MEET CLASS 1 REQUIREMENTS)
FOR PURPOSES OF QUANTITY
CALCULATIONS THIS TEMPLATE
- APPLIES TO END OF WINGWALL [0G05950
G SLANNED 5959590  FILTER MATERAL
| . BLANNED ) SUBGRADE |
SUBGRADE_1
. PLANNED
¢ ’ (S FINISHED
7 N SURFACE
PLAN 1’_6”_—| |"_ _"| |"_1’_6” *x "o oZoZo oo
(
SECTION F—F (BACKFILL) SECTION G—G (BACKFILL) (
X FILTER MATERIAL IS ONLY USED N em 203
IN AREA NEAR THE ABUTMENT AND EMBANKMENT MATERIAL
NOT AT THE END OF THE WINGWALL
SECTION H—H (BACKFILL)
APPROACH SLAB
ﬁgogn@ﬁT 3 IN. LOW DENSITY EXPANDABLE POLYSTYRENE
8 RIN(.)(I).E)L\AAP[)SIEIEIE::TCCI)EI)[()PANDABLE POLYSTYRENE OR COLLAPSIBLE VOID
\ ray r % e — - - - - - =
} 40"
— MIN,
2MN. ‘ LN
. LRl o= PLANNED BOTTOM OF MECHANICALLY STABILIZED
! - 1% P '@%é@o BACKFILL AND LIMITS OF STRUCTURE
‘ . [~ ' EXCAVATION MATERIAL CALCULATION
4 ) _—— P \0‘
B\
4 — N7 e 1
; - g PLANNED BOTTOM OF MECHANICALLY STABILIZED 1%
. BACKFILL AND LIMITS OF STRUCTURE WV
. EXCAVATION MATERIAL CALCULATION LIMITS OF ITEM 203 EMBANKMENT MATERIAL. BUILD
~ A EMBANKMENT ABOVE THE PLANNED BOTTOM OF THE
4e MECHANICALLY STABILIZED BACKFILL AS SHOWN.
e LIMITS OF ITEM 203 EMBANKMENT MATERIAL. BUILD AFTER PLACEMENT AND COMPACTION, EMBANKMENT
EMBANKMENT ABOVE THE PLANNED BOTTOM OF THE SHALL BE REMOVED TO THE PLANNED BOTTOM OF
MECHANICALLY STABILIZED BACKFILL AS SHOWN. THE MECHANICALLY STABILIZED BACKFILL. REMOVAL
AFTER PLACEMENT AND COMPACTION, EMBANKMENT WILL BE PAID FOR AS STRUCTURE EXCAVATION.
-0 SHALL BE REMOVED TO THE PLANNED BOTTOM OF -0
THE MECHANICALLY STABILIZED BACKFILL. REMOVAL ° “B”(E,A{-fg,ﬁ%}Fﬁggﬁ:‘ﬁ&ﬂ%ﬁ&gﬁé’mKHLL
DETAIL 1 WILL BE PAID FOR AS STRUCTURE EXCAVATION. AMENT BASED 0N 21 SLOPE. ADOTIONAL : DETAIL 2
] . .
_— QUANTITIES SHALL BE INCLUDED IN THE WORK. e
(WITH APPROACH SLAB) (WITHOUT APPROACH SLAB)
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FLOW
—

STAKE

| N

STEP 2. PLACE AND STAKE

THE EROSION BALES.
STEP 1. EXCAVATE THE TRENCH.

Q@\/(

ENTRENCHED AND STAKED
EROSION BALE

TWINE OR WIRE

T l'

FILTERED FLOW

(Bt} g
VNIRRT 127 MIN.
47 MIN. \/\\\///\ \\\ 1

TYPICAL EROSION BALE TRENCHING AND STAKING

SILT FABRIC
STAPLED TO
POSTS (TYP.)

SILT FENCE
FABRIC
ANCHORED
IN' TRENCH

N%

TRENCH
6" x 6”

-

24"
MIN.

COMPACT
BACKFILL

POST (112" x 17" NOMINAL)_J

SILT FENCE FABRIC —
12" BURIED IN TRENCH
AND FIRMLY ATTACHED

SILT FENCE

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

70 POST
o TRENCH
MIN.
FLOW
42
MIN. \
X
18" 500
MIN.
/)
LTV

STAKE (2" X 2" NOMINAL)

WEDGE LOOSE
STRAW BETWEEN
EROSION BALES

NN
AR
NN \\\// XN

EROSION BALES

TOE OF FILL —'I [ KEYED INTO FILL SLOPE
|
nnrnnlﬂ UJD D]

PIPE END SECTION

— —
FLOW j ~
o
a— —_—
& @ WOOD STAKE (TYP.)
—= (2" x 2” MINIMUM)

|
¥ EXE EEN O
|

EROSION BALES SHALL BE ENTRENCHED
4 IN. MINIMUM INTO THE SOIL,

TIGHTLY ABUTTED WITH NO GAPS,
STAKED, AND BACKFILLED AROUND

THE ENTIRE OUTSIDE PERIMETER

PLAN VIEW

CULVERT EROSION BALE INLET PROTECTION

,®/ REMOVE ACCUMULATED SEDIMENT WHEN IT REACHES
ONE HALF OF EXPOSED SILT FENCE OR BALE HEIGHT.
INSPECTION SHALL BE PERFORMED CONTINUOUSLY
FOR PROPER FUNCTION.

END EROSION BALES TO BE

STAKES (TYP.)

Mo

18” x 18" x 36"
EROSION BALES (TYP.) A

N

1‘!\;

.

pua
5
3
S
uul
o
=

PLAN

STAKES (TYP.) POINT C
* poINT A KponT A
R 4
& 2 POINT B 4
POINT € \ ST
“d /1//// ‘_L_’ ! &}\//
XN AN >
AL A S
SN iy W
AN AN NS IS
2 //\\/<\\i A {<\\({\\ A
POINT "A” SHALL BE HIGHER THAN
POINT “B" AND BELOW POINT "C".
SECTION A-—-A

L = VARES

EROSION BALE

| L |

CHANNEL PROFILE
SPACING BETWEEN EROSION BALES

NOTE: EROSION BALES SHALL BE ENTRENCHED
4 IN. MINIMUM INTO THE SOIL,
TIGHTLY ABUTTED WITH NO GAPS,
STAKED, AND BACKFILLED AROUND
THE ENTIRE OUTSIDE PERIMETER.
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STEP 1. PLACE UPSLOPE END OF
BLANKET IN A TRENCH
6 IN. DEEP BY 6 IN. WIDE.

(e
FLOW

T oy
L

STEP 3. USE A 6 IN. OVERLAP
WHEREVER ONE ROLL
OF BLANKET ENDS
AND ANOTHER BEGINS.

STAPLE PATTERN

520
Loy B TRk,
\\ | -Vo"“:“'

12”4‘
FLOW o

T P L
6" | 4
e

£

PLACE BLANKET PARALLEL WITH THE DIRECTION OF FLOW AND ANCHOR

BLANKET FABRIC
6" ANCHORED IN TRENCH P

TOE OF SLOPE

STEP 2. USE A 4 IN. OVERLAP WHENEVER TWO WIDTHS
OF BLANKET ARE INSTALLED SIDE BY SIDE.
STAPLE PATTERN: MINIMUM 3 PER SQUARE YARD.

-

STEP 4. CHECK SLOTS SHOULD BE MADE EVERY 35 FT. AND AT
TERMINAL ENDS. INSERT A FOLD OF THE BLANKET INTO
A TRENCH 6 IN. WIDE BY 6 IN. DEEP AND COMPACT
IN CONFORMANCE WITH MANUFACTURER'S RECOMMENDATION
LAY THE BLANKET SMOOTHLY ON THE SURFACE OF THE SOIL,
DO NOT STRETCH THE BLANKET, AND DO NOT ALLOW WRINKLES.
INSTALL STAPLES 12 IN. ON CENTER IN TRENCH.

R

Y%
(O/{/

I
S

2N

w  an X
T
6 x 6" TRENCH—=J 2|
RS
/\\/\\\\ s

KRR

BLANKET ANCHORED
IN TRENCH

3’ MINIMUM OR AS DIRECTED
BY THE ENGINEER

\
X
0

STAPLE 6" ON CENTER ALONG EDGE
N ™\

R

\\\/

2
S

N7
S
S

N7
A

\

\
N
/
KKK

AN

PLACE BLANKET WITH THE DIRECTION OF FLOW. DO NOT JOIN STRIPS
SECURELY IN THE CENTER OF THE DITCH. PLACE CHECK SLOTS AS REQUIRED.

BRING BLANKET TO THE TOE OF SLOPE OR AS DIRECTED BY THE ENGINEER BEFORE

TERMINATING THE INSTALLATION.

SOIL RETENTION BLANKETS
IN ACCORDANCE WITH SECTION 216.
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NOTE
7 REMOVE ACCUMULATED SEDIMENT WHEN IT REACHES

5/m 1
/4" 70 /2" OPEN GRADED GRAVEL FILTER ONE HALF OF EXPOSED INLET PROTECTION HEIGHT.
DROP INLET DROP INLET INSPECTION SHALL BE PERFORMED CONTINUOUSLY
oROP AT WITH GRATE FOR PROPER FUNCTION.
% [0 | - oz {n o CURB INET (¢ g
A 5 “ A
YO < < B B - 4 4 4 4 4
e e ° - O Y
SE e - A i
> A« — _ 7\\///\\A e «A L < . ><//
HO N = 4 % | I RSRDERD I
/‘)O <>‘<>|A<>i<>‘<>|<> o% { [ { Q
. o o :\\ I{\ o o o o C —e—
WIRE SCREEN PLACED
AROUND CONCRETE BLOCKS CONCRETE BLOCKS STACKED CURB AND GUTTER h STORM DRAIN INLET PROTECTION
PERIMETER AROUND THE DROP INLET GRATE WOOD STAKES g
OR SLOPE AND DITCH PAVING =
PLAN VIEW PLAN VIEW
PLAN VIEW
e INLET PROTECTION DEVICE
CONCRETE BLOCKS 5 PREVENT BoLmENT CROSION BALES
" o (TP
Flo & (mP) STACKED 24" HIGH OF GRAVEL (TYP.) FLow I ] / FLOW
W ~w _ FLOW — iy LEURI PR
ON ALY \ S [} Esexcst Aq"li r“ /\\\
7 T KL
W < X 7 qQ e N
\ ' P& K FILTERED SN
THE MINMUM STAKING DEPTH—"">5 0 N FLOW K
IS THE SAME AS EROSION N FILTERED s DROPINLET O X
FILTERED BALE TRENCHING - FLOW N \\/// 3 - - y /\\
FLOW § — N 7 RN 777
K< i ) /\ \\//\ NN, / 7 ; /\\/4 X\/ 7 ////\//\ A NN NN >
A KRG NG
O O O R CURB INLET
SECTION A—A SECTION C=C
SECTION B-B

STORM DRAIN INLET PROTECTION (TYPE R

STORM DRAIN INLET PROTECTION (TYPE C OR D
INLET EROSION BALE FILTER (TYPE C OR D) NOTES:

1. INLET PROTECTION SHALL EXTEND 12 IN. PAST EACH

NOTE: EROSION BALES ARE TO BE ENTRENCHED 4 IN. END OF THE INLET AND BE 4 IN. TO 6 IN. IN DIAMETER.
INTO THE SOIL, TIGHTLY ABUTTING WITH NO GAPS,
STAKED AND BACKFILLED AROUND THE ENTIRE OUTSIDE 2. INLET PROTECTION MAY CONSIST OF CONTINUOUS FILTER
TUBING FILLED WITH GRAVEL OR PREMANUFACTURED DEVICE.

PERIMETER OF GRATE OR SLOPE AND DITCH PAVING.
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DIVERSION BERM \’7
-

PIPE

PROVIDE OUTLET PROTECTION
AS SHOWN ON THE PLANS

4'-6" MIN. —

EARTH BERM OR
SILT FENCE BERM

POINT C POINT C

6" MIN. DIA,
FLEXIBLE PIPE N

PROVIDE OUTLET PROTECTION
AS SHOWN ON THE PLANS

EARTH BERM

TEMPORARY SLOPE DRAIN

6” MIN. COVER OVER GEOTEXTILE

ROADWAY OR

TOP OF SLOPE /
fL pITCH

* poINT A " * poINT A /

’/>\< - - - T X = 6" MIN,
L )%/1 L )%ﬂ%\ /\\// 24" MIN
7 7 AN :
IENVON SNYENVONVINVINYINIIN N
RN

% POINTS A SHALL BE HIGHER

THAN POINT B AND BELOW POINT C
TYPICAL SECTION VIEW

f. OR DITCH

L = VARIES

|
L

GEOTEXTILE
EROSION CONTROL NV
(CLASS B) QEGLALALR

RIPRAP

0900@99%@%

FLOW

g
ﬂG/Q

2' MIN. o @%@9 @9 ) @%On 6" MIN.
E— 6 MN /y I SUBEXCAVATE LGEOTEXTILE f
DS UL EROSION CONTROL
U=l T v / ///\\\//\E\//\\\/\\ BELOW FLOWLINE VRN
SSSESVYS I | G |
VORI pEsioN FLow DEPTH LK
S LR SECTION DETAIL
N R SECTION LEZAlL
RRZZ T <\\///<\\//// W WATER SURFACE
e CHECK DAM FOR EROSION CONTROL
NOTES:
1. RIPRAP SIZE DS50 = 6 IN. OR AS SHOWN ON THE PLANS.
DIVERSION DAM 2. THE ENDS OF RIPRAP CHECK DAM SHALL BE A MINIMUM OF 6 IN. HIGHER THAN CENTER
OF CHECK DAM.
3. SEDIMENT SHALL BE REMOVED WHEN THE DEPTH UPSTREAM FROM CHECK DAM IS /5 THE
CREST HEIGHT.
4. CHECK DAMS MAY BE TEMPORARY OR PERMANENT AS SHOWN ON THE PLANS.
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EXISTING
PAVEMENT

COARSE AGGREGATE

3 OR SIIJIALLER /é
B -
12 ¥ Q%%%J%QQ%
/) QQ@( 5

() ()
N

— A

f

EXISTING )< H

ot
GROIUND :%DC

S0 )Co( )¢

- A

10°

* SHALL EXTEND FULL WIDTH
OF INGRESS AND EGRESS
OPERATION.

EXISTING 70° MIN.
GROUND 6
| [ MN.

IR A NA DA NI AL I I AN
R o e

PLAN VIEW

—= C

GEOTEXTILE
(EROSION CONTROL)

ELEVATION SECTION

’7 12° MIN, 4‘
.
F N,

7,
S |

EXISTING
PAVEMENT
(DEPTH VARIES)

EXISTING
GROUND

NS

GEOTEXTILE
(EROSION CONTROL)

SECTION A—-A

LK = = = = = LA 77
R VE0S0:505057 S

STABILIZED CONSTRUCTION ENTRANCE

NOTE: THE CONTRACTOR SHALL PROTECT ANY CURB AND GUTTER
THAT CROSSES THE ENTRANCE. PROTECTION OF THE CURB
AND GUTTER WILL NOT BE PAID FOR SEPARATELY, BUT
SHALL BE INCLUDED IN THE WORK.

L
B B LIMIT OF BERM
‘  FLOW '
S S_v'v_ 9" MIN.
4 MIN.
TEMPORARY RIPRAP [ SEDIMENT
OUTLETSTRUCTURE—’\\\\\ \\\\\\\\\\\\\\T\RA\P\\
L = C D 15" MIN. | EXCAVATED AND _| D
NOTE: SEE PLAN SHEETS FOR THE FOLLOWING: CONTAINMENT AREA
RIPRAP SIZE
DEPTH (D1 AND D2)
LENGTH (L)
WIDTH (W)
DITCH TYPE, SIZE AND LOCATION
PLAN VIEW RAMP r& 1
(& REMOVE ACCUMULATED SEDIMENT
WHEN IT REACHES ONE HALF OF
STRUCTURE  HEIGHT. INSPECTION TRUCK ACCESS
SHALL BE PERFORMED CONTINUOUSLY
FOR PROPER FUNCTION. PLAN VIEW
~—24"—
24" MIN. T
TOP OF DITCH SLOPE SIGN — %%{I%ﬂf 18"
SPILLWAY 24" MIN. LW RN
21 (TYP) P
5" MIN.
NORMAL 17\ EXCAVATED AREA
R 02 FLOW LINE EXISTING =] 2:1 (TYP.)
GEQTEXTILE D1 26RO GRADIENT ) GROUND ] %ﬁgm \
EROSION CONTROL 1:1 SLOPE (TYP. R INY ) R
(oes &) /\<\\;\/\>/§//§//§/:QY 3 MIN W/\\/
S , % \\E K
—_ N N
CROSS SECTION B-B
MAXIMUM STORAGE
(%/3 OF VOLUME AREA)
TOP ELEVATION OF 24" 24" —
STRUCTURE SHALL SECTION D-=D
s SRErEp o I 4 CONCRETE WASHOUT STRUCTURE
THE ENGINEER
L - NOTES:
A e | SPILLWAY T 1. SIGN MATERIAL, EXCAVATION, AND RESTORATION ARE INCLUDED
247 — SLOPES VARY IN THE COST OF THE CONCRETE WASHOUT STRUCTURE.
S ) 2. EROSION BALES MAY BE USED AS AN ALTERNATIVE
CEOTEXTILE ‘ 1:1 SLOPE (TYP.) FOR THE BERM.
EROSION CONTROL e
(CLASS B)
SECTION C-—C

SEDIMENT TRAP/DEWATERING STRUCTURE

NOTE: THE RIPRAP AND GEOTEXTILE ARE INCLUDED

IN' THE COST OF THE BID ITEM.

Issued By: Project Development Branch on July 04, 2006
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FLOW
—
6" x 6” TRENCH —~
NOTE: APRON ANCHORED INTO

TRENCH WITH STAPLES
AND COMPACTED BACKFILL.

SILT DIKE SECTION

@\

SILT DIKE UNIT

PLAN VIEW

STAPLES 8" DEEP (TYP.) BLANKET OR

SOIL SURFACE

N2 SN
NGRS

<

,@/ REMOVE ACCUMULATED SEDIMENT
WHEN IT REACHES ONE HALF OF
STRUCTURE  HEIGHT. INSPECTION
SHALL BE PERFORMED CONTINUQUSLY
FOR PROPER FUNCTION.

TYPICAL SECTION

POINT B SILT DIKE SECTION 7
PN POINT A
YN > 7 //\\>/<\\
NN NN N CNCNCNCNENENENEN NN AN

POINT A SHALL BE HIGHER THAN POINT B TO ENSURE THAT
WATER FLOWS OVER THE DIKES AND NOT AROUND THE ENDS.

FRONT VIEW

SILT DIKE—INSTALLATION FOR DRAINAGE DITCH

NOTE: SECTIONS OF THE SILT DIKE SHALL
BE TIGHTLY ABUTTED WITH NO GAPS.

SILT BERM

PLAN VIEW

BLANKET OR

STAPLES 8" DEEP (TYP.)
SOIL SURFACE

FLOW

R

OXRRRRRRR X
A S A

TYPICAL SECTION VIEW

POINT B DIKE SECTION

AN
T O T |'o'o'o'o'6‘3§9”
2020200202620 200202620 202120202020 202~

POINT A SHALL BE HIGHER THAN POINT B TO ENSURE THAT
WATER FLOWS OVER THE DIKES AND NOT AROUND THE ENDS.

FRONT VIEW

SILT BERM—VELOCITY CHECKS FOR DRAINAGE DITCH

NOTE: SECTIONS OF THE SILT BERM SHALL
BE TIGHTLY ABUTTED WITH NO GAPS.
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POINT TO TIE IN ADDITIONAL
INLET PROTECTION —— NOTE

,®/ REMOVE ACCUMULATED SEDIMENT WHEN IT REACHES ONE HALF
OF PROTECTION FEATURE HEIGHT. INSPECTION SHALL BE
PERFORMED CONTINUOUSLY FOR PROPER FUNCTION.
A

STAKES
APPROXIMATELY 90°
TO EACH OTHER

—— >
2

m]

m]

N 11/2” x 1'/2" (NOMINAL) x SUFFICIENT LENGTH TO
BE EMBEDDED AT LEAST 4" INTO THE SOIL AT ALL —
EROSION LOG ENDS OR JOINTS //

FLOW |

r B
USE TWO WOOD STAKES L T —

}

USE A STAKE EVERY 24" AND CONTINUE ALTERNATE SEE ADDITIONAL DETAILS
ORIENTATION THROUGHOUT THE LENGTH OF THE EROSION LOG FOR INLET PROTECTION

IN' THIS LOCATION \

— EROSION LOG

EROSION LOG STAKED
INTO FILL SLOPE

= 7o | )

X POINT TO TIE IN ADDITIONAL
/\\// INLET PROTECTION

0 PLAN VIEW SECTION B-B
\\// EROSION LOGS SHALL
& TGHTLY ABUTIED CULVERT EROSION LOG INLET PROTECTION

WITH NO GAPS (TYP.) (FOR SLOPES 3:1 OR STEEPER)

TYPICAL STAKE INSTALLATION

(@)
- FLOW
(@]
- FLOW

‘ V) rowve B _now 1
i ]
i — POINT A
ARRO)?;AZ’;ES — > — |
10 Eqcy, 5°§,§ 90°  WETLANDS OR FEATURES
( R REQUIRING PROTECTION
7 Te)
% / g
\ = EROSION LOG
/\\/ ‘é AT e 7 w7 v /rlll
WS o, W
ENZONZNON g \
A
SRS P A
N 7 TR STAKES PLAN VIEW STAKES
AL TO EACH OTHER TO EACH OTHER
FLOW
SECTION A—A FL\OW\\
EROSION LOG APPLICATION {/i\// \\///\\\\ ] \\" //\\///\\ \
R, IRRND

POINTS A SHALL BE HIGHER THAN POINT B.

NOTE: LOCATE EROSION LOGS
AT THE OUTSIDE EDGE

OF THE CONCRETE APRON. M
EROSION LOG DETAIL DITCH INSTALLATION
SECTION C—C NOTE: EROSION LOGS SHALL BE TIGHTLY ABUTTED WITH NO GAPS.
DROP INLET EROSION LOG FILTER
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D |
| /16" DIA. BOLTS,

GENERAL NOTES

. WHEN A MAILBOX TURNOUT IS REQUIRED, THE NECESSARY PAY
QUANTITIES WILL BE SHOWN ON THE PLANS.

2. A SINGLE MAILBOX SHALL BE RESET AT THE FINAL DESIGNATED

LOCATION ON A NEW TYPE 1 SUPPORT. TWO MAILBOXES RESET
AT THE SAME LOCATION SHALL BE RESET ON ONE DOUBLE
(TYPE 2) SUPPORT OR ON TWO SINGLE (TYPE 1) SUPPORTS AS
DESIGNATED. THREE, FOUR, OR FIVE MAILBOXES SHALL BE RESET
ON A MULTIPLE (TYPE 3) SUPPORT. AN EXISTING MAILBOX THAT
IS MOUNTED ON A CANTILEVER SUPPORT SHALL BE RESET ON A
A CANTILEVER (TYPE 4) SUPPORT. ALL WORK AND MATERIALS
SHALL BE INCLUDED IN THE UNIT BID PRICE FOR "RESET
MAILBOX STRUCTURE (TYPE _)".

3. WHEN THE ENGINEER DETERMINES THAT THE EXISTING MAILBOX

CANNOT BE REUSED, A NEW METAL MAILBOX OF SIMILAR

SIZE SHALL BE SUPPLIED AND ERECTED BY THE CONTRACTOR.
A NEW PLASTIC MAILBOX CONFORMING TO POSTAL SERVICE
SPECIFICATIONS MAY BE USED AS AN ALTERNATIVE WHEN
APPROVED BY THE ENGINEER. AN EXISTING MAILBOX LARGER
THAN A SIZE NO. 2 SHALL BE REPLACED WITH A NEW SIZE
NO. 2 MAILBOX. THE COST OF SUPPLYING THE NEW MAILBOX
WILL BE PAID FOR IN ACCORDANCE WITH SUBSECTION 109.04(b).
EXCEPTION: A CUSTOM BUILT, RURAL-TYPE MAILBOX MAY BE
RESET IF THE MAILBOX OWNER OBTAINS PRIOR WRITTEN
APPROVAL FROM THE POSTMASTER.

4. THE ADDRESS INFORMATION THAT APPEARED ON THE ORIGINAL

MAILBOX SHALL BE PLACED ON THE APPROACH SIDE OF THE
REPLACEMENT MAILBOX. SIZE AND STYLE OF LETTERING AND
MATERIALS ARE SUBJECT TO THE ENGINEER'S APPROVAL.

5. POSTS, BRACKETS, AND ALL MOUNTING HARDWARE SHALL BE

- — EACH WITH NUT
/\ — AND 2 WASHERS
BLATFORM (MIN. 2 EACH SIDE)
BRACKET — 1
H
2 BOLTS
1 FRONT, —|
1 BACK IR
I a ety jimi i
jvewel L"Y ‘ ‘ ‘”J vl
o 5, /m 2 x4 x L PR
— 16" DIA. BOLTS, /,@ - ]
, — EACH WITH NUT, o ANGLE BRACKET ] L PLATFORM
s — BRACKET
To ONE LOCK WASHER AND Sa” DIA. BOLTS
TWO FLAT WASHERS : : SHELF
e ” EACH WITH NUT, BRACKET
ONE LOCK WASHER
B,{\ANCGKLEETS >\ 2" (1.D.) STANDARD PIPE, AND TWO FLAT WASHERS %/
Y4 2/4 (0.0.) WELDED MECHANICAL A
P TUBING, OR 2 LB./FT. - W T‘gSA&“ETLSE
V4 FLANGED CHANNEL y/d POST, SAME AS FOR SINGLE P
A A MAILBOX SUPPORT —— |
GROUND
IIIDONIN NN 2NN SN 2NN NSNS DR
Ve - N
v 7~ e W
N V4 TYPICAL MAILBOXES A N
24" A W | hH | D 24"
SIZE
INCHES
#1162 | 82 19
— — sa | 8 |10 | 2 — —_—
FRONT VIEW SIDE_VIEW #2 | 11, | 134 | 23, FRONT VIEW
A 30 IN. WITH POST MOUNTING SOCKET MAY
BE USED, SEE DETAL ON SHEET 2 OF 2.
SINGLE (TYPE 1) AND DOUBLE (TYPE 2) MAILBOX SUPPORTS
ADJUST WITH
SLOTS FOR SHELF BRACKET
/18" BOLTS FOUR SLOTS SHELT BRC
16 GAGE Yo" x 14 NO. 2 BOX
STEEL 8’ EIGHT SLOTS

* DIMENSIONS VARY TO
FIT SIZE OF MAILBOX USED

PLATFORM BRACKET

3" x V4"

-
14 GAGE
STEEL

SHELF BRACKET

TWO 3/16” BOLTS, EACH

WITH WASHER AND

GALVANIZED IN CONFORMANCE WITH AASHTO M 232 AND M 111,
EXCEPT THE WELDED MECHANICAL TUBING COATING SHALL BE
G—90 OR EQUIVALENT CONFORMING TO ASTM A 525. A TWO

IN. OUTSIDE DIAMETER, 14 GAGE WELDED MECHANICAL TUBING
SHALL CONFORM TO THE REQUIREMENTS OF ASTM A 513.

SLOTS FOR 3/16" DIA.
BOLTS WITH WASHERS
AND NUTS

PLATFORM BRACKET

ADJUSTABLE TWO-PIECE
16 GAGE STEEL

WITH WASHERS AND NUT
TO ATTACH TWO

2" x 4" x V" x 47

NUT ANGLE BRACKETS

2" WELDED MECHANICAL TUBING

TWO 5/16” DIA. BOLTS, EACH

6.

EXACT DIMENSIONS OF ANGLES, PLATFORM AND SHELF BRACKETS,
BOLT HOLES, SLOTS AND MULTIPLE MAILBOX SUPPORT
COMPONENTS MAY VARY FROM THOSE SHOWN OR IMPLIED HEREIN
SO THAT ALL COMPONENTS WILL FIT TOGETHER PROPERLY.

. PLASTIC NEWSPAPER RECEPTACLES MAY BE REMOUNTED BELOW

THE MAILBOX ON THE SUPPORT. PLASTIC NEWSPAPER RECEPTACLES
SHALL BE MOUNTED IN THEIR INTENDED ORIENTATION USING A
GALVANIZED U-BOLT AND HARDWARE OR OTHER MOUNTING SYSTEM
APPROVED BY THE ENGINEER. ASSOCIATED COSTS WILL NOT BE
PAID FOR SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.

ON ROADS WITH CURB AND GUTTER, THE MAILBOX SUPPORT
SHALL BE LOCATED IN THE GROUND SO THE FRONT OF THE
MAILBOX SHALL BE 8 IN. TO 12 IN. BACK FROM THE CURB FACE.
THE HEIGHT SHALL BE 42 IN. TO 48 IN. MEASURED FROM THE
GUTTER FLOW LINE TO THE BOTTOM OF THE MAILBOX.

ON ROADS WITH SIDEWALK ATTACHED TO CURB AND GUTTER, THE
MAILBOX SUPPORT SHALL BE LOCATED IN THE GROUND BEHIND
THE SIDEWALK. THE FRONT OF THE MAILBOX SHALL BE IN LINE
WITH OR SLIGHTLY BEHIND THE EDGE OF THE SIDEWALK. THE
MOUNTING HEIGHT SHALL BE 42 IN. TO 48 IN. ABOVE THE
SIDEWALK.

. THE GROUND SURROUNDING THE MAILBOX SUPPORTS SHALL BE

FIRM, UNDISTURBED GROUND, OR WELL COMPACTED REGRADED
SOIL. THE SUPPORTS ARE NORMALLY DRIVEN, BUT THEY MAY
BE PLACED IN A DUG HOLE WITH WELL COMPACTED BACKFILL.

. PROPRIETARY MAILBOX SUPPORT SYSTEMS LISTED ON THE CDOT

APPROVED PRODUCTS LIST WILL BE ACCEPTED AS EQUIVALENT
ALTERNATIVES.

14 GAGE STEEL
SHELF BRACKET

|_ FOUR /16" BOLTS, EACH
WITH WASHER AND NUT

|_ TWO %416 BOLTS, EACH
WITH WASHER AND NUT

SINGLE AND DOUBLE MAILBOX SUPPORTS ALTERNATIVE
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9 BOLT HOLES. SIZE 2 MAILBOX REQUIRES FOUR ANGLE CONNECTORS TO
ATTACH THE MAILBOX TO TYPE 3 SUPPORT. MAXIMUM OF FOUR SIZE 2 MAILBOXES.

ADJUSTABLE
/\ /\ TWO-PIECE
PLATFORM

14" x 42'/7 STEEL PIPE
/ 11/ x 5" STEEL PIPE

! BRACKET
| 1" x 9” PIPE SLEEVE (UNTHREADED)
e x 2 (ALL OTHER PIPE CONNECTIONS SHALL
St PIpE BE THREADED)
2" x 2" x Vg x 4" e 45° ELBOW (TYP.)
ANGLES WITH BOLTS,
NUTS AND WASHERS
SUPPLIED BY 42"
MANUFACTURER NOMINAL 14 STEEL PIPE —
331/
42’ . /2
NOMINAL 2'/¢ (0.D.)
WELDED
MECHANICAL
TUBING,
14 GAGE
WO 5/ 16” DIA. BOLTS TRAVEL o —L
EACH WITH NUT DIRECTION GROUND INNIITR s t 11/¢ PIPE
AND TWO WASHERS O NN\ LOpe VeRies VARIES COUPLING
G W R e TR T CONCRETE
10” o 10" x 15" o } A
i it 12 GAGE 1L Vs LA 7
307 \(/—SOCKE)T BASE c . ORI
PAINTED Al
WOOD PLATFORM L~ 24" |
11/, x 18" x MAILBOX WIDTH CLAMP, SAME AS al
AUTOMOBILE PIPE . e
FITTINGS 36 .y
2178 x 31/3 BOLTS -
FRONT SIDE .
MULTIPLE (TYPE 3) MAILBOX SUPPORT CANTILEVER (TYPE 4) L
FOR 3. 4, OR 5 MAILBOXES OR APPROVED EQUAL MAILBOX SUPPORT SRR
FIVE SIZE 1 MAILBOXES SHOWN.
19" —]
© INCREASE LENGTH 3 FT. FOR EACH ADDITIONAL
SINGLE OR DOUBLE MAILBOX SUPPORT,
PLUS AN ADDITIONAL 5 FT. FOR EACH i
EJIULTIPLE MAILBOX SUPPORT ) |—21 (TvP.)
ie. 2 MULTIPLE AND 1 DOUBLE; ADD 13 FT. ,
25’ FROM ,
RESIDENTIAL [ 5 -3 3
DRIVE / & 10 12" o M,’}'LBOX MIN. MIN. MIN.
gt 10 150 MIN. FROM \ MEASURE MOUNTING HEIGHT mmmmm ﬂmﬂmﬂ
PUBLIC ROAD TRAVEL WAY 10" TURNOUT ‘ FROM EDGE OF PAVED SHOULDER

PAVED . WIDENING

SHOULDER | VARIES
VARIES

1
[
1
[
EDGE OF
PAVED SHOULDER ® [ maisox
A W /K

OR TURNOUT, OR FROM EDGE O
- OF EARTH SHOULDER NEF\‘NLSAgI\:EER O
WITHOUT TURNOUT. RECEPTACLES
(Tvp.)
R

> ROADWAY
- s PAVEMENT e Y Y Y Y U
\_EDGE OF ( . MINIMUM 2” HMA (GRADING AS SHOWN ON PLANS) — | X | oo - SUPPORT_SPACING
TRAVELED WAY USE 8" WHEN TRAVEL MAY BE PLACED VéITH SHOULDER OVERLAY )
ADT IS < 1500 DIRECTION ) NOTE: SEE SHEET 1, GENERAL NOTE 7, FOR MOUNTING
MINIMUM 4" ABC CLASS 6 COMPACTED SOIL PLASTIC NEWSPAPER RECEPTACLES
MAILBOX TURNOUT JURNOUT TYPICAL SECTION
— CE?TPB’;‘/%Z/E'GIG Informolt!tc?? — — Sheet Rczvusuonts Colorado Department of Transportation STANDARD PLAN NO.
reation ate: nitals: ate: omments N\
= 4201 East Arkansas Avenue O S O S

Last Modification Date: 07/04/06 Initials: LTA 'Cm Denver, Colorado 80222 MAILB X UPP RT M 210 1
Full I’:’oth:’ www.dot.state.co.us,/DesignSupport / ﬁﬁﬁ Eg;n?3é§§)37)5;§79g§883
Drawing File Name: 210010202.dwg — . Sh 2 fz
CAD Ver: MicroStation V8 Scale: Not to Scale Units Engih | &2 Project Development Branch SRJ/LTA | Issued By: Project Development Branch on July 04, 2006 eet No. 2 o




?

PREVAILING WIND
DIRECTION

o) |

PREVAILING WIND
DIRECTION

f 180°¢ 180° f

PREVAILING WIND
DIRECTION

PREVAILING WIND
DIRECTION

GUYING PATTERN FOR
DECIDUOUS TREE PLANTING

NOTE: FOR TREES ON 4:1 OR STEEPER SLOPES,
PLACE TWO GUYS UPSLOPE AND ONE DOWN SLOPE.
OTHERWISE, PLACE FOR PREVAILING WIND.

GUYING PATTERN FOR
EVERGREEN TREE PLANTING

r/b\/
DECIDUOUS TREE 4 A"' '
i 77,
AW
° 3 ‘\:b\ 4l
STANDARD WATERPROOF TREE WRAP ";‘ 2 A
(DECIDUOUS TREES ONLY) TO No '\/ N
IND BRANCH e 4*;

» 2943 s~ L\/‘\ ‘;,,V
3" OR WIDER NYLON WEBBING L PR ',
WITH METAL GROMMETS aeg D) VA K

=K AN g
12 GA. GALV. STEEL WIRE 25 SR

DO NOT PULL TAUT

6" LONG STAKES, 2" x 2" OR 2'/5" DIA.
WOOD OR STEEL T-POSTS,
TWO PER TREE (DECIDUOUS TREES)

FINAL GRADE

~ \/ AN AN AN AN AN AN AN AN
\u<\//>§ \\ R COMPACT SUBGRADE TO MINIMIZE 7 RO 4
SPSATANS SETTLEMENT UNDER EXCAVATION SSSANANE
S SN SAASAVSSASNS
12"

MIN. | 1 ROOTBALL DIA.

W
Y

N
Y2

BACKFILL IN ACCORDANCE
WITH SECTION 214

=——\TY
\/

ROOTBALL 1 ROQOTBALL DIA.

DECIDUOUS AND EVERGREEN

TREE PLANTING AND GUYING DETAIL

(GUY AND STAKE DECIDUOUS TREES 2" AND LARGER CALIPER
AND EVERGREEN TREES OVER 4’ HEIGHT.)
NOT TO SCALE

\ 24" MIN. STEEL T—POST

N 7 N
25 I
N SIS 1

EVERGREEN TREE

PRUNE ONLY DEAD OR DAMAGED
WOOD. DO NOT PRUNE

FLUSH TO BRANCH. LEAVE
SLIGHT STUB

12 GA. GALV. STEEL GUY WIRE,
ATTACH TO 24" MIN. STEEL
T-POST OR REBAR STAKE, 3 PER
TREE, DO NOT PULL TAUT

FLEX—PIPE BARK PROTECTOR

SET ROOTBALL 2"-4" ABOVE FINAL GRADE,
REMOVE ENTIRE WIRE BASKET AND
BURLAP FROM TOP '/3 OF ROOTBALL

AND ANY TWINE OR WIRE

WHITE PVC AROUND WIRE TO MARK
AND PREVENT PEOPLE FROM
TRIPPING QVER WIRE 4” DEPTH BARK MULCH,
OR AS SPECIFIED IN THE
4" DEPTH WOOD CHIP MULCH CONTRACT N
6" HIGH SAUCER AROUND PLANT N\

FINAL GRADE —

OR #4 REBAR FLUSH WITH GRADE,
Z THREE PER TREE (EVERGREEN TREES)

ROOTBALL 1
ROOTBALL ROQTBALL
DIA. DIA.

SHRUB PLANTING DETAIL
NOT TO SCALE

PRUNE ONLY DEAD OR DAMAGED
BRANCHES

PLANT ROOTBALL 2" ABOVE FINAL GRADE, REMOVE
PLASTIC OR METAL CONTAINER — FOR BALL AND
BURLAP MATERIAL, REMOVE BURLAP FROM TOP /3
OF ROOTBALL AND REMOVE ALL TWINE OR WIRE

6" SAUCER AROUND PLANT. ON STEEP SLOPES,
PLANT SHRUB WITH SAUCER ON DOWNHILL SIDE ONLY

COMPACTED SUBGRADE
BACKFILL IN ACCORDANCE WITH SECTION 214
FOR ROOTBOUND CONTAINER STOCK, MAKE

SHALLOW SCORES ('/&" - /") ALONG
SIDES OF ROOTBALL
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STATIONING SHALL BE STAMPED AT 500" INTERVALS ON EACH OUTSIDE MAINLINE SHOULDER AS SHOWN

I~ TYPICAL(C) AND @D JOINT SPACING — £/~

fe— 15—y

2'_min ; g , . . 24" 127 1.
N L 15 15 15 15 15 - nin ‘j:[[ ,
AN
B e T L R ST E_La”
4 SI%Z_A ﬁng%R & it TIE3(l)3'ARS - 18RS. + NIEIJISEIRALS
o QD) CTRsx @ @0 o 4.
1\5\\:\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\E\\\\\\\ii\\\\\\
T T e ey T T e e T e e T e e
BRIDGE DECK @._| e o o é L.0O 5.
15" —f — T 6.
\@shduu[ﬁ@@@@@ HH@‘H%J@HHH ,
T . \ .
! TYPICAL JOINT LAYOUT FOR DRECTION OF TRAVEL
| 1S | CONCRETE ROADWAY WITH CONCRETE SHOULDERS
\ O ©}  souLoer A @ P
S TR f =l=—
o AT S HoRz. 4"
A o11e gl 14 e .
& INCHES RS T TRAFFIC | ! TR?NSLATION 1/2 VERTICAL
FROM EDGE 38 126 5 FLOW e
Do | ], —
¢ Y - 12 Horiz.
QR : SKEW T IS PAVEMENT THICKNESS FROM PLANS
| © 0) | sHouLDER PLAN VIEW SECTION A—A SECTION A—A

DOWEL BAR DETAIL

FOR (D) JOINT WITH 14 FT. AND 12 FT. LANES

SHOWING HORIZ., HORIZ. TRANSLATION,

SHOWING VERTICAL TOLERANCE

AND HORIZ. SKEW TOLERANCES

DETAILS ILLUSTRATING DOWEL PLACEMENT TOLERANCES

SEE SUBSECTION 412.13(b)2 FOR ALLOWED TOLERANCE VALUES.

TIE BARS

SHOWING VERTICAL SKEW TOLERANCE

GENERAL NOTES

THIS STANDARD PLAN DOES NOT APPLY TO THIN CONCRETE OVERLAYS (WHITETOPPING).
LOCATE @ JOINT AT A @JOINT OR A MINIMUM OF 2 FT. FROM A @ JOINT.

THIS JOINT LAYOUT SHALL BE USED AS A STANDARD FOR THE JOINT LAYOUT FOR THE PROJECT.

IF THE CONTRACTOR PROPOSES VARIATIONS FROM THIS STANDARD OR THE PROJECT HAS UNUSUAL OR
IRREGULAR CONDITIONS NOT COVERED HEREIN, THE CONTRACTOR SHALL PREPARE A PAVEMENT JOINT
LAYOUT FOR APPROVAL BY THE ENGINEER. SLABS 14 FT. IN WIDTH SHALL BE CONSTRUCTED ONLY WHERE
DESIGNATED ON THE PLANS.

WHEN A CONTINUOUS WIDTH OF PAVEMENT IS POURED WIDER THAN 40 FT., THE JOINT NEAREST
THE CENTERLINE SHALL BE AN UNTIED JOINT.

ON 4 LANE DIVIDED HIGHWAYS, THE 2 LANE DIRECTIONAL PAVEMENT AND BOTH SHOULDERS SHALL BE PLACED
WITH ® LONGITUDINAL SAWED CONTRACTION JOINTS.

ON VARIABLE WIDTH SLABS, THE 2 FT. OR 4 FT. END OF SLAB WIDTH DIMENSION MAY VARY +6 INCHES.

TO BE USED WHEN TRAFFIC LANE IS ADDED SEPARATELY OR FOR TAPERS OR SPEED CHANGE LANES. ALTERNATIVE
LONGITUDINAL JOINT LOCATIONS AT SPEED CHANGE LANE MAY BE USED IF APPROVED.

JOINT LEGEND
(SEE SHEET 5 FOR JOINT DETALS)

© TRANSVERSE  CONTRACTION
® LONGITUDINAL CONSTRUCTION
) DOWELED_TRANSVERSE

CONTRACTION

LONGITUDINAL CONSTRUCTION
OR LONGITUDINAL
CONTRACTION

TRANSVERSE
CONSTRUCTION

(e

RAMP AND SPEED CHANGE
LANE DIMENSIONING FOR

JOINTS ONLY. SEE PLANS
FOR STRIPING LOCATIONS.

ALTERNATIVE :
DIMENSIONS (SEE NOTE 3) 307 CTRS. ALTERNATIVE
| 24 DIMENSIONS (SEE NOTE 3)
24 S
i
SHOULDER =T L
HHHHH R HlHHH@H - @ SHOULDER
12| or |14 CE& b e > T
R EBARS 3 N Qo) 14 R |12
12 | or |14 N AR P D
ST FWETNE TUUTT s SO PN P N (o) G (o) 12 12
SHOULDER ‘ ‘ ‘ ‘ @ NI s A R s
RURAL TWO—LANE @ MULTI—-LANE WITH SPEED CHANGE LANE AND CONCRETE SHOULDERS
RAMP AND SPEED CHANGE
12+ 6 : — '
/@(// FOR STRIPING LOCATIONS.
@’/ @W ]
—/—/ -
, 24" EESEES o 24
24"7‘{@T_ﬁ\\\\\ Pt Pt Pt \\NWW’W\\\\\ [ [ \\NW%’@FM
LR L L O g B B O L L T T T T L T T L /
HHHH HH}HH%H%HHH}HH}‘H}HHH} e e e e H%HH:H; HmHm.um.umum - :m@m
OPTIONAL LONGITUDINAL JOINT IN CENTER FOR SINGLE LANE SPEED CHANGE LANE
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JOINT LEGEND

(SEE SHEET 5 FOR JOINT DETAILS)

l

DIMENSIONS (SEE NOTE 3)
SHOULDER

ALTERNATIVE

12'

12'

14’ OR

SHOULDE|

.\\\M\\\\

T

v
D

‘\\TTT

CTRS. <

|

|

|

|

J

]

TIE BARS 30

7
»
] T O T I v \HH:HH

Il
[

TRANSVERSE CONTRACTION
LONGITUDINAL CONSTRUCTION

©
©

DOWELED TRANSVERSE

CONTRACTION

(DC )

|
T

LONGITUDINAL CONSTRUCTION

OR LONGITUDINAL
CONTRACTION
TRANSVERSE
CONSTRUCTION

VARIES

[
Tt

T

Nl

Lt

Il

Il

Il

Il

|

Il
T

|
T

|
T

|

|

Il

T prrrr T T 11T T prrrT 1T T
3

|

|

|
T

[ N
NENNE INNENE IRNEEE ERRNNE|NNESE TR N NS SRR EENAAA i AN TN WA N VRS EET TRENEE VR VTS VIR AR "

\\/

3

[
Tt

y

UL | L L | L | L L L | L L | L L | L }Q_}

&

T

24"

MULTI—LANE WITH ACCELERATION AND DECELERATION LANES AND CONCRETE SHOULDERS

L
(&}
=
<<
x
(&}
[an]
jrw)
jrw ]
[s 1
w
o
=
<<
a
:

LANE DIMENSIONING FOR
JOINTS ONLY. SEE PLANS
FOR STRIPING LOCATIONS.

12’

T

T

T

T

T

@ SHOULDER
T T A B I A L] L

]

I

;@v‘

T 11T

TIE BARS
30" CTRS.
I

_

Oairrl

TS

|l
T

T T

12 £ 6"

-

©
EESEES o

e
D1z

4

A

2

L]
UL

DC
1 I I \\\\\\\\\@\\\\ I I 1 T I I I S | .

VARIES

)

24"

Lo
©

]
Tt

Il

I
Tt

OPTIONAL LONGITUDINAL JOINT IN CENTER FOR SINGLE LANE ACCELERATION AND DECELERATION LANE

STANDARD PLAN NO.
M-412-1
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OPEN CENTER

JOINT LEGEND
(SEE SHEET 5 FOR JOINT DETALLS)

f\

S

o

W, 100

CLOSED CENTER

CUL—-DE-SAC

@ EXPANSION \ 1.

) TRANSVERSE )

Y CONTRACTION

D) LONGITUDINAL *
- 1 - CONSTRUCTION

—_ DOWELED TRANSVERSE 4.

{(0C ) CONTRACTION

LONGITUDINAL
— %:F T T T CONTRACTION 5.

/TN. 1 . . . , LONGITUDINAL

TRANSVERSE
\\ ( ) CONSTRUCTION j

‘\lj‘ ot T CONSTRUCTION 6.

JOINT IS NOT REQUIRED IF CURB AND
GUTTER IS POURED MONOLITHICALLY

( WITH ADJACENT LANE.

® 1,

MANHOLE

NOTES

LONGITUDINAL JOINTS SHALL BE PLACED ADJACENT TO LANE MARKINGS WHEN POSSIBLE, AND HAVE A MAXIMUM SPACING OF
12 FT.-6 IN. (15 FT. IS PERMITTED WITH MONOLITHIC CURB AND GUTTER).

. CONSTRUCT TRANSVERSE JOINTS PERPENDICULAR TO THE CENTERLINE OF PAVEMENT AND EXTEND THROUGH THE CURB OR

CURB AND GUTTER.

. PLACE 1 IN. MIN. EXPANSION JOINT FILLER IN TOP 6 IN. OF CURB JOINT AT INTERSECTION RETURN RADIUS POINTS.

THE CONTRACTOR SHALL, UNLESS OTHERWISE SHOWN ON THE PLANS, SELECT AND USE A BOND BREAKER
AT INLETS, MANHOLES AND SIMILAR SIZE STRUCTURES. SMALLER STRUCTURES SUCH AS VALVE AND MONUMENT BOXES
SHALL NOT REQUIRE A BOND BREAKER.

WHERE A LONGITUDINAL JOINT PASSES LESS THAN 1 FT. FROM A CAST—IN—-PAVEMENT MANHOLE OR SIMILAR SIZE
STRUCTURE, A TYPICAL 2 FT. RADIAL JOINT, AS SHOWN IN THE DETAILS, SHALL BE USED.

TRANSVERSE JOINTS SHALL EITHER INTERSECT THE CENTER OF CIRCULAR MANHOLES AND INLETS OR BE AT LEAST
4 FT. AWAY FROM THE EDGE OF CIRCULAR MANHOLES. SEE CURB INLET BOXOUT DETAIL ON SHEET 5.

PERMISSIBLE ALTERNATIVE
JOINTS WITH
SMALL RADII < 16’

8' MINIMUM
12" MAX., CONC. 6" THICK OR LESS
15" MAX., CONC. OVER 6" THICK

2"+ 6" TYP.

sl
B | SHOWS CURB INLET CAP/

INLET OR S CURB_AND SHOWS (SeE DETAL ON *

MANHOLE oC GUTTER g‘nggRAL 2 (SHEET 5)

* (EP * Y MIN \ *

1] \ - TR L] E (=
- - - | B Ve \777 o o R O - I | gg:ji o o o L - - \12’_6”
- \r'\ w q \ ES MAX.
— — L ) — — — — — — L — H | T | — 1 — — L —
&
© @ © ® [
L L ) _ l 4 _ L _ I _ _ = _ L i [ _ _ [ _ _ L _ _ ] ) _
< () , , -
T P! 2 TP
L 7@667 e _‘ I - ] i - e L e s
\ *
9 Q) & 9 CURB INLET v/ * Lt g\‘(}"
(DC ) ?oxom , 2 T¢P6 |
L L SEE DETAIL ON * : 1 *
4" EXPANSION - SHEET 5) * / ’ INTEGRAL/\ *
2+ 6" TYP.
JOINT FILLER * £ ROUNDING OF ANGLE BY CURB INLET OR
FORMING OR SLIPFORM PAVING MANHOLE
< PERMISSIBLE. MAY BE ALIGNED WITH
A FRONT OR BACK OF
[ CURB. HMA PAVEMENT
HMA PAVEMENT
TYPICAL CURBED PAVEMENT JOINT LAYOUT
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JOINT LEGEND
(SEE SHEET 5 FOR JOINT DETALS)

NOTES

. LONGITUDINAL JOINTS SHALL BE PLACED ADJACENT TO LANE MARKINGS WHEN POSSIBLE, AND HAVE MAXIMUM SPACING

OF 12 FT.—6 IN. (15 FT. IS PERMITTED WITH MONOLITHIC CURB AND GUTTER).

i I
(M) EXPANSION
2. CONSTRUCT TRANSVERSE JOINTS PERPENDICULAR TO THE CENTERLINE OF PAVEMENT AND EXTEND THROUGH THE CURB OR
—~ TRANSVERSE CURB AND GUTTER.
c
p CONTRACTION X 3. PLACE 13 IN. MIN. EXPANSION JOINT FILLER IN TOP 6 IN. OF CURB JOINT AT INTERSECTION RETURN RADIUS POINTS.
- ® - T oeTo 4. THE CONTRACTOR SHALL, UNLESS OTHERWISE SHOWN ON THE PLANS, SELECT AND USE A BOND BREAKER
AT INLETS, MANHOLES AND SIMILAR SIZE STRUCTURES. SMALLER STRUCTURES SUCH AS VALVE AND MONUMENT BOXES
DOWELED TRANSVERSE DO NOT REQUIRE A BOND BREAKER.
( DC }
— CONTRACTION 5. WHERE A LONGITUDINAL JOINT WOULD PASS LESS THAN 1 FT. FROM A CAST—IN—PAVEMENT MANHOLE OR SIMILAR SIZE
LONGITUDINAL STRUCTURE, A TYPICAL 2 FT. RADIAL JOINT, AS SHOWN IN THE DETAILS, SHALL BE USED.
: CONTRACTION 6. TRANSVERSE JOINTS SHALL EITHER INTERSECT THE CENTER OF CIRCULAR MANHOLES AND INLETS OR BE AT LEAST
4 FT. AWAY FROM THE EDGE OF CIRCULAR MANHOLES. SEE CURB INLET BOXOUT DETAL ON SHEET 5.
e W, LonemuDNA
U+ consTRUCTION
TRANSVERSE * *
( ) CONSTRUCTION /
b3 b3
D) OR @ SHOWS
CURB AND
SHOULDER O © GUTTER
DC ) /] *
I
| I S W W = 1 Pl — I —
12 | | (P
12’
[ =1 (P S S S S Y Y A N
—© i Sl AN EXTRA JOINT SHALL BE PLACED HERE (TYP.), WHEN THERE
SHOULDER @ IS MORE THAN A 12 FT. GAP BETWEEN A JOINT LOCATED AT A
O T A 13 Fr Gl BEMEN & O LOCATED A1 ¢ | — CURB BREAK PONT AND THE PREVIOUS JONT
. b 3
SHOULDER A CURB BREAK POINT AND THE PREVIOUS JOINT I x CURB BREAK POINT
CURB BREAK POINT [T ] [ T A [ [ [ ]
N - i ]
i 1l HH HH HH HHH - T HH HH HH H HH HH HH H HH HH HHH =t HH HH HH H HH HH HH H HH HH HH H H
12 B DC @
i Bl s 1 1
12 (P J |
‘ ‘ wwwwww -
' b3
SHOULDER [ == S B N — [ I N N [
c * * * EXPANSION MATERIAL AT
SHOWS /N\J<,\ —@ BREAK IN CURB ALIGNMENT (TYP.)
CURB AND \
GUTTER i
D) or (E)
HMA PAVEMENT %\\)
MULTI—LANE INTERSECTION WITH SPEED CHANGE LANE AND CONCRETE SHOULDERS
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APPROACH JONT 18 CONCRETE
(' SLAB F ROADWAY SLAB
‘ 4 a 4 <. < ” a
\ v 4 <4 7, 12” + T A
N < B 4 e
,—»—
SEE BRIDGE
PLAN FOR ’
DESIGN 3 | 5
v
BRIDGE APPROACH
Vir 1
1/4” BELOW SURFACE \‘ | r 2 4
. §LICONE ‘ - H e e N
BmmT ‘ff f f ;A < P 18" L 157 )
ST I L : T : : “e T f
T Lol - 0" cRs. .
. PREFORMED . ’ : T/2 TTIE BARS. ¢ )
= JOINT JERC o s . )
. = MATERIAL  * o ¥
% R P i
- © LONG%UDINAL
® TRANSVERSE

EXPANSION JOINT

(TRANSVERSE WEAKENED

CONTRACTION JOINT

\

THE TRANSVERSE JOINT IN
MONOLITHIC CURB AND GUTTER
SHALL BE SAWED TO THE SAME
DEPTH AS THE PAVEMENT.

BOTTOM OF SAW CUT

CONTRACTION JOINT

(LONGITUDINAL WEAKENED

LONGITUDINAL
CONSTRUCTION JOINT

* USE ONLY IF T > 8 IN.

LONGITUDINAL
CONSTRUCTION JOINT

** USE ONLY IF T < 8 IN.

NOTE
PAVEMENT THICKNESS (T), SHALL BE AS SHOWN ON THE PLANS.

DOWEL BAR
PAVEMENT THICKNESS (T) | TIE BAR SIZE | DitEc 50
T < 8IN. No. 4 1IN
8 IN. > T < 10 IN. No. 5 1.25 IN.
10 IN. > T < 15 IN. No. 6 1.50 IN.

REINFORCING SIZE TABLE

BOND N BOND
BREAKER X & ‘ BREAKER
B
'% 55 4 y %\9

12" MIN. ),

0w’ OF

Drawing File Name: 412010505.dwg

N N NEEE—
DEPARTMENT OF TRANSPORTATION
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PLANE JOINT) PLANE JOINT) FORM ONLY FEMALE KEYWAY
INTEGRAL CURB
A INLET OR MANHOLE
T A H,‘_@ 5 ‘ CAST IN PAVEMENT
; : ol A KEYWAY IS ALLOWED TO Sa
R I D 30" CTRS. FACILITATE USE OF BENT - N P | _®
1 “IA : (/_TllE BARS) i GRADE 40 TEE BARS OR ! h15 15" < 4° ‘ ‘ HHHHHHH ‘
. . i R APPROVED TWO PIECE q 2 y = 4
=5 R S CONNECTORS C +ch3 - L5 LI — =1
S R _{ L TMEERs e Ce 2 (12 \ 12 MN INSTALL TRANSVERSE JOINT AT
r\ - 1 . ‘ Y - _L C) BOTH BOXOUT CORNERS IF
) o ’ ‘ 4 BOXOUT IS 8 FT. OR LONGER. 8 MIN. APRON
N © < 14" RECESS
LONGITUDINAL TRANSVERSE s s _ g
CONSTRUCTION \JOINT CURB INLE-I- BOXOUT <4 44 av, < LA e <—I
CONSTRUCTION JOINT AURD INLET DUAVVI PRy RN %ELOCL)E
JOINT SEALANT JOINT SEALANT T0 MEET APRON f o —
» SEE JOINT DETAIL MIN
el | T ( @ DETAL)
a . 7] 4 1
4 BOND BREAKER 14" RECESS
SEE_DOWEL SPACING o J_a - a . E— — SECTION A—A
N TRAVEL LANES . © a i ; L : : INLET OR
ON THE PLANS. f s MANHOLE
A .
T i sy
1/2 . STRUCTURE.
RI(IS\IESEN%EED . 3% DIA. BACKER ROD SECTION B-—B
“ a <4 L4 e e ——
- : : BOND BREAKER SHALL BE COMPOSED OF PLASTIC
A SLL BE 047 FOR LONGTUDINAL JONTS SHEET, BUILDING PAPER OR OTHER APPROVED
DOWELED TRANSVERSE SEAL AT ALONG éLABS 4T IN WIDTH. MATERIAL THAT PREVENTS BONDING.
CONTRACTION JOINT CONSTRUCTION JOINT
SAWED JOINT
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PIPE | MIN. MAX. HEIGHT OF COVER H (FT.) PIPE SIZEV | MIN. VQ/A/L'\LIL CORNER| MAX. PIPE SIZEV | MIN. ml-_ CORNER| MAX. PIPE| MIN. MAX. HEIGHT OF COVER H (FT.)
DIA. |COVER WALL THICKNESS (IN.) SPAN x RISE | COVER |THICKNESS| RADII H SPAN x RISE | COVER |THICKNESS| RADII H DIA. |COVER WALL THICKNESS (IN.)
IN. 0.109 ]0.138 [0.168 |0.188 [0.218 [0.249 |0.280 T N ™ T - N N = 0.100 | 0.125 | 0.150 | 0.175 | 0.200 | 0.225 | 0.250
60 12 47 68 | 90 | 100 | 100 | 100 | 100 60 | 15 31 45 | 60 | 70 | 81 | 92 | 100
66 12 43 62 81 93 | 100 100 100 6- 1 x 4-7 12 0.109 18 15 6-2x 5-0 21 0.100 27 15 66 18 28 41 54 64 74 84 94
6- 4 x 4- 9 12 0.109 18 15 6- 7 x 4-11 21 0.100 27 15
72 12 39 57 | 75| 86| 100 | 100 | 100 2 2 25 | 37 | 50 | 58 | 67 | 177 86
76 12 k7 52| 69| 79| 95| 100 | 100 6- 9 x 411 12 0.109 18 14 6- 7 x 5-8 21 0.100 9 15 8 2 23 | 3% | 1 | 54 | 62 | 7 79
8 | 12 | 34 | 49 | e+ | 73| 8 | 100 | 100 7= 0x 5 12 0109 18 14 6-11 x 5-9 2 0.100 32 15 8¢ | 21 | 2 | 32 | 42 | s0 | s | 66 73
90 12 31 45 | 60 | 68| 8 | 97 | 100 7~ 3% 53 12 0.109 18 13 7= 3% 511 21 9100 2 m 90 | 24 20 | 30 | 40 | &7 | 54 | 61 68
7-11x 5- 7 12 0.109 18 12 8- 1x 6= 1 24 0.100 32 15 102 24 8 |26 |5 | 4 f | 4 60
108 18 26 3B | 50| 5| 69 | 8 88 B-2x 5-9 18 0.109 18 12 8-5x 6-3 24 0.100 32 15 108 27 17 |25 [ 33 | 39 | 45 | 51 57
114 18 25 % | 47| 54| 6 | 77 84 P R - 5109 “ P —— 114 27 6 | 23 | % | 37 | 42 | 18 54
- 7x 5- ) 18 -10 x 6- 27 0.100 32 15
120 18 23 4| 45| 51] 62| 73 80 - - : - - 120 27 15 | 22 |30 | 35 | 40 | 46 51
126 18 22 | 42| 9| 59 | 69 76 8710 x 6= 1 18 0.109 18 n - 3x 65 2 0100 32 1 126 30 12 | 27 28 | 33 | 38 | 44 49
9- 4 x 6-3 18 0.109 18 10 9-7x 6-6 27 0.100 32 15
132 18 21 31 40 | 46| 56 | 66 72 z . 132 30 14 |20 [ 27 |32 ] 37| % 46
138 | 18 20 | 29| 30| 4| 54| 83 69 9-6x 6-5 18 0.109 18 10 9-11x 6-8 27 0.100 32 15 1% | 30 | 13 | 19 | % | 30 | 35 | 40 4
144 18 19 28 37 43 | 51 61 66 9-9x 6-7 18 0.109 18 10 10- 3 x 6- 9 27 0.100 32 15 144 33 12 18 25 | 29 3| 38 42
150 24 19 27 36 41 49 58 64 10- 3 x 6-9 18 0.109 18 9 10- 9 x 6-10 30 0.100 32 14 150 30 18 24 28 32 36 40
156 24 18 26 | 34 | 39| 47| 56 61 10- 8 x 6-11 18 0.109 18 9 MN-1x 7-0 30 0.100 ) 14 156 30 17 23 | 27 | 3 | 3 38
162 24 17 25 | 33| 38| 46 | 54 59 10-11 x  7- 1 18 0.109 18 9 M-5x 7- 1 30 0.100 32 14 162 30 2 | 26 | 3 | % 37
168 24 17 24 | 32| B| 4| 5 57 N-5x 7- 3 18 0.109 18 8 M- 9x 7-2 33 0100 3 13 168 30 21 | 25 | 29 | & 35
174 24 16 23 | 3 B| 42| 50 55 -y 7-5 18 0109 18 g - 3% -3 33 0100 3 13 174 30 20 | 2 | 28 | 3 3
180 24 15 2 | 30 | 3| 41| 48 53 180 27 23 | 27 | 30 33
11-10x 7- 7 18 0.109 18 7 12-7x 7-5 33 0.100 32 12
86 | 24 | 5 | 22| 2| 5] 40| 4| O 12- 4 x 7-9 30 0109 18 6 19-11 x 7- 33 0100 3 12 186 | 27 2 | 26 | % | 5
192 24 21 28 | 32| 38| 45 50 192 27 25 | 28 30
198 30 20 27 31 37 44 48 12- 6 x 7-11 30 0.109 18 6 13- 1 x 8- 2 33 0.100 32 12 198 27 24 27 29
12- 8 x 8- 1 30 0.109 18 6 13- 1x 8- 4 33 0.100 32 12
204 30 20 | 26| 30| 3 | 43 47 204 | 27 23 | 26 28
210 30 19 25 29 35 41 45 12-10 x 8- 4 30 0.109 ;§ 6 13-11 x 8-5 30 0.125 32 13 210 27 25 27
216 0 w1 2w 2 “ 13- 3x 9-4 30 0.109 13 14-0x 8- 7 33 0.125 32 13 o6 | 27 ”
22 | 0 24| 27| B3| 9| 4 13- 6 x 9- 6 30 0.109 31 12 13-11 x 9- 5 30 0.125 32 13 2 | ¥ 2
24 | 0 B %] S ] M 142 x 910 ¥ 0.109 31 12 14- 8x 9-8 33 0125 2 12
M0 B s % 4 i : el i Mo x 910 BB 2 | " TABLE IV — 9 IN. x 2)% IN. CORRUGATIONS
14-11 x 10- 2 30 0.109 3 1 15— 4 x 10- 0 33 0.125 12
TABLE | — 6 IN. x 2 IN. CORRUGATIONS 15— 4 x 10— 4 30 0.109 31 " 15— 7 x 10— 2 30 0.150 %% " M
15- 7 x 10- 6 30 0.109 31 i 16— 1 x 10— 4 33 0.150 1
ROUND STEEL PIPE 15-10 x 10- 8 30 0.109 3 10 16— 4 x 10— 6 33 0.150 3 1 GENERAL NOTES
ASTH A 563 16— 3 x 10-10 20 0.138 31 10 16— 9 x 10- 8 33 0.150 3 1 1. PIPE OR PIPE-ARCH WITH ENDS CUT TO FIT A SLOPE AND
NG oh 1. 16- 6 x 11- 0 30 0.138 3 10 17- 0 x 10-10 33 0.150 3 10 REPAIRED IN ACCORDANCE WITH SUBSECTION 707.09, SHALL
s 14 BE REINFORCED AS SHOWN ON THE PLANS.
17- 0 x 11- 2 30 0.138 31 10 17- 3x 11- 0 33 0.150 1 10
17- 2 x 11- 4 30 0.138 3 10 17- 9 x 11- 2 30 0175 35 10 2. WHERE MULTIPLE PIPES ARE USED, THEY SHALL BE SPACED
. SO THAT ADJACENT SIDES OF THE PIPE SHALL BE AT LEAST
[ ¥/4" MIN. DIA. pn- g 3 9138 3 S B gxn-d 3 9118 32 1 ONE-HALF DIAMETER OR ONE—HALF SPAN APART TO PERMIT
= : : 32 CAREFUL TAMPING OF THE BACKFILL MATERIAL, EXCEPT THAT
18— 1 x 11-10 20 0.168 3 9 8- 8 x 11— 8 33 0175 3 9 THE CLEAR DISTANCE BETWEEN ADJACENT SIDES SHALL NOT
ﬁ%r@c%ﬁ 18- 7 x 12- 0 30 0.168 31 9 19- 2 x 11- 9 30 0.200 32 9 BE MORE THAN 3 FT.
BOLT HEADS 18- 9 x 12— 2 30 0.168 31 9 19- 5 x 1111 30 0.200 3 9 3. MINIMUM COVER FOR STRUCTURAL PLATE PIPE OR PIPE ARCH
3/," HEX NuT ¥ 19- 3 x 12- 4 30 0.168 3 8 19-10 x 12— 1 33 0.200 35 9 IS MEASURED FROM THE TOP OF THE PIPE TO THE BOTTOM OF
i THE PAVEMENT: HMA OR PCCP. DURING CONSTRUCTION, ADEQUATE
1” SPHERICAL RAD. B gxiz- e 9 9168 31 8 20- 1%z 2 3 0.200 32 9 COVER SHALL BE PROVIDED TO PROTECT THE STRUCTURE FROM
- O x 1 g 31 -1 x12- 0.200 32 9 DAMAGE. THE COVER DURING CONSTRUCTION SHALL BE AT
19-11 x 12-10 30 0.168 7 LEAST T P
20-10 x 12— 7 30 0.225 3 8 :
20- 5 x 13- 0 36 0.188 31 J 21- 1 x 12- 9 33 0.225 32 8
20-7x 13- 2 36 0.188 31 8 21- 6 x 12-11 33 0.225 32 8
PIPE BOLT AND NUT :
% INSTALL CULVERT NUTS AS SHOWN. TABLE Il — 6 IN. x 2 IN. CORRUGATIONS ~ TABLE Il — 9 IN. x 2 )45 IN. CORRUGATIONS
DO NOT INVERT. - 7| ALUMINUM PIPE—ARCH4 - PIPE ARCH WITH EQUAL PERIPHERY AND WITH SPAN AND RISE
NOTES: STEEL PIPE—ARCH _—— DIMENSIONS APPROXIMATELY EQUAL TO THOSE SPECIFIED ON

1. NUTS MADE IN CONFORMANCE WITH ASTM A 194, GRADE 2
OR GRADE 2H, AND MARKED WITH THE GRADE SYMBOL ARE

ACCEPTABLE EQUIVALENTS FOR ASTM A 563, GRADE C NUTS.

2. BOLTS SHALL BE PLACED LOOSE TO ALIGN PLATES, THEN
TIGHTENED TO MAINTAIN STRUCTURE SHAPE.

[d - PIPE-ARCH IS INTENDED FOR USE WHERE MINIMUM COVER
REQUIREMENTS FOR ROUND PIPE CANNOT BE MET.
USE ROUND PIPE WHEN H EXCEEDS 15 FT.

H - HEIGHT OF COVER LIMIT. MAXIMUM HEIGHT OF FILL OVER THE TOP
OF THE PIPE TO THE BOTTOM OF THE PAVEMENT: HMA OR PCCP.

FILL HEIGHTS GREATER THAN MAXIMUM ALLOWED IN THE FILL

HEIGHT TABLE REQUIRE SPECIAL DESIGN.

THE PLANS WILL BE PERMITTED.

PIPE OR PIPE-ARCH CONFORMING TO SECTION 603 SHALL NOT
BE SUBSTITUTED FOR STRUCTURAL PLATE PIPE OR PIPE—ARCH.

PIPE-ARCH DESIGN IS BASED ON CORNER BEARING PRESSURE
ON THE SOIL OF 2 TONS PER SQUARE FT.

Colorado Department of Transportation

2 4201 East Arkansas Avenue
'@m Denver, Colorado 80222
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A4, BARS®@ 1'-6" MAX.

214" CLEAR WHEN
FILL HEIGHT IS < 2'-0”

(TYP.) TOP AND BOTTOM OF
TOP AND BOTTOM SLABS (CONT.)

dq BAR TYPICAL

Tt '5':
s~

2" (TYP)

c 1 (TYP.)
@ 6"
HEIGHT

V2

2

X

+ —;g +

OPTIONAL_CONSTRUCTION—T.
JOINT (TYP.)

dy BARS@ 1’6" MAX.
(TYP.) EACH FACE
OF ALL WALLS (CONT.)

}J?

Tp

=

WIDTH

SECTION B-B

t1OR t 9
/ )

AN

/4 {

[

——(0

SECTION C-C

3 EA. SAME SIZE AS-7 BAR
@ EACH END OF HEADWALL

Vi+1'=0"

Z BARS

HEADWALL SKEW

CULVERT ¢ ANGLE

REINFORCING PLAN

BAR X
SIZE (#) | (FT.=IN.)

4

—
|

YT
~N (N ©o

[
N

'IP(M
o

[VeRNo NI R K,

7
IN

JING N
N Y
T
(&)

~
|

—_

—_

HEADWALL CORNER REINFORCING DETAIL

STIRRUPS

Q@ 1'-0

r o An

2-0
T.0"

N

GENERAL NOTES

1. ALL CONCRETE SHALL BE CLASS D (BOX CULVERT).

2. ALL CONSTRUCTION JOINTS SHALL BE THOROUGHLY CLEANED BEFORE FRESH

L = LENGTH OF
CONCRETE BOX CULVERT

FINISHED,

CONCRETE IS PLACED.

|————

ONLY IF APPROVED BY THE ENGINEER.
1'-0"

STANDARD PLAN M-206-1.

/ 1'50" * 6.

X 7 (CONT.)

AND REPORT ARE REQUIRED.

(6 TOTAL)

e

T
i

#4 BY 2-0" @ 1'-6" WHEN
AN APRON IS REQUIRED ON THE
OUTLET END (PROJECTED OUT 1°-0")

.

TOP SLAB
REINFORCING 10.

3. CONSTRUCTION JOINTS NOT SHOWN ON THE PLANS MAY BE CONSTRUCTED

FOR ANY CULVERT SPAN 20 FT. OR GREATER, A FOUNDATION INVESTIGATION

7. BACKFILL SHALL NOT BEGIN UNTIL TOP SLAB HAS REACHED DESIGN STRENGTH, f'c.
8. SPLICE QUANTITIES FOR LONGITUDINAL AND TRANSVERSE BARS ARE NOT INCLUDED.
9. REINFORCING STEEL SHALL BE GRADE 60.

THE MINIMUM LAP SPLICE LENGTH FOR EPOXY COATED REINFORCING BARS SHALL BE:

4. THE CONTRACTOR SHALL MAINTAIN THE STABILITY OF THE STRUCTURE DURING CONSTRUCTION.
5. STRUCTURE EXCAVATION AND BACKFILL SHALL BE IN ACCORDANCE WITH

BAR SIZE: 74 5

#6

#7

#8

#9

#10

1

SPLICE LENGTH: 1'-3" | 1'-6"

1'-10"

7 7

3-8"

4-8"

5-11"

7'-3"

THE MINIMUM LAP SPLICE LENGTH FOR BLACK REINFORCING

BARS SHALL BE:

BAR SIZE: 74 5

76

Y

7

79

#10

1

SPLICE LENGTH:

-0 | 1-4

1'-7

1'-10"

2-5"

3-1"

311"

4'-10"

ﬂ Z (CONT.) (3 TOTAL) 1.

STANDARD PLAN M-601-20.

3'-0" MIN.
OR AS SPECIFIED

ON THE PLANS 4

(C%GTN

(PLACE AS
SHOWN
(2 TOTAL)

‘%?h :Eb 12.

\

—=— 3" CLEAR BOTTOM SLAB 14.

| o REINFORCING 15.
\—_ #4 [@ 1'-0 A

MIN. LAP SPLICE
LENGTH (TYP.)

NOTE: THIS DETAIL IS FOR CONSTRUCTION JOINTS PERPENDICULAR TO THE

N

I
SECTION A-—-A

UNIT STRESSES: fs
fc

TOP SLAB
REINFORCING
(TYp.) LOADING DATA:

J BAR
SIZE (#)

J BARS
6 TOTAL 8

N~

J BARS 12
6 TOTAL

BOTTOM SLAB

REINFORCING
(TvP.)

—
=)
olo|lololo

N
o
—_

1,800 psi.,
n=2=8

ALL DIMENSIONS ARE PERPENDICULAR TO THE CENTERLINE OF THE BOX.
WINGWALLS SHALL BE TIED TO CONCRETE BOX CULVERT IN ACCORDANCE WITH

- =) x 0.668 = 0.891 S

DESIGN DATA: 16TH EDITION OF THE AASHTO STANDARD
SPECIFICATIONS FOR HIGHWAY BRIDGES

SERVICE LOAD DESIGN METHOD
24,000 psi.,

fy = 60,000 psi,
= 4,500 psi.,

fe

— POST ANCHORS SHALL BE PROVIDED ACCORDING TO
STANDARD PLAN M-606-1, SHEET 16.

STAGE 2 }

NOT TO SCALE

¢ OF THE BOX ONLY.

STAGE 1

— POST ANCHORS AND CONCRETE FOR HEADWALL MOUNT

OF GUARDRAIL WILL NOT BE MEASURED AND PAID
FOR SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.

LIVE LOAD = AASHTO, HS 20—44 AND ALTERNATE MILITARY LOADING

DEAD LOAD CASE 1: VERTICAL EARTH LOAD = 120 LBS./CU. FT.
HORIZONTAL EARTH LOAD = 30 LBS./CU.FT.

DEAD LOAD CASE 2: VERTICAL EARTH LOAD = 120 LBS./CU. FT.
HORIZONTAL EARTH LOAD = 60 LBS./CU. FT.

FUTURE HMA OVERLAY = 48 LBS./SQ. FT. BASED ON 4 IN. THICKNESS
LIVE LOAD SURCHARGE ON EXTERIOR WALLS = 2 FT. OF EARTH

X |F HEADWALL MOUNT GUARDRAIL IS USED (SEE STANDARD PLAN M-606-1, SHEET 16):
— ALL REINFORCING STEEL SHALL BE ACCORDING TO THIS BOX CULVERT PLAN.

— ANY ADDITIONAL STIRRUP LENGTH WILL NOT BE MEASURED AND PAID FOR
SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.

— HEADWALL DIMENSION AND CONCRETE QUANTITY
SHALL BE ACCORDING TO STANDARD PLAN M-606-1, SHEET 16.

— POST ANCHORS WHEN REQUIRED AND ENCASED IN HEADWALL CONCRETE,
SHALL CONFORM TO ASTM A 36 OR AASHTO M 169 STEEL.

13. ALL TRANSVERSE REINFORCING SHALL BE NORMAL TO THE CENTERLINE OF THE BOX.
FILL HEIGHT IS THE DISTANCE MEASURED FROM TOP OF TOP SLAB TO TOP OF PAVEMENT.
ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED 24 IN.

WHEN THE FILL HEIGHT IS LESS THAN OR EQUAL TO 2 FT., THE SPACING
OF THE di BARS IN THE BOTTOM OF THE TOP SLAB SHALL BE 6 IN. OR
LESS. USE THE FOLLOWING EQUATION TO CALCULATE THE ADDITIONAL

REINFORCING QUANTITY. WHERE S IS IN FEET:

S ADDED REINFORCING, LBS./LIN FT. = (5
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SINGLE CONCRETE BOX CULVERT DIMENSIONS & QUANTITIES (EXCLUDING HEADWALLS & TOEWALLS)

BOX SIZE FILL SLAB & WALL BAR SIZES N DIMENSIONS QUANTITIES
HEIGHT  lrICKNESS  (INCHES) d1
S | R | HT. | WIDTH | ALLOWED to [ by [we & walotx | o2 h1 ha V1 v2 v3 CONCRETE | REBAR STL
FT. | FT. |[FT=IN.[FT.—IN.| FT.—FT. | Tt | Tp | TW # ¥ # # # | # [N [FT.—IN.| FT.=IN.| FT.=IN. | FT.=IN.| FT.=IN.| CU.YDS. /LIN.FT. | LBS. /LIN.FT. HEADWALL AND TOEWALL QUANTITIES
85 | /-8 |0 T0 10| 8 | 9 10 4 515 4 4 4 2-7 [ 2-11] 7-6 | 2-3 | 2-3 0.834 153
6 | 7 [ 8=7 | 7-8 |>10 10 15/ 8.5 [10.5] 10 4 515 4 4 | 4 |48 2=7 | 3-1 | 7-6 | 2-4 | 2—4 0.882 154 ° o ° o ° 3
8-10 | 7-8 [>15 T0 20| 10 [12.0] 10 4 515 4 4| 4 2-7 | 3-3 | 7-9 | 2-6 | 2-6 0.953 156 HEADWALL SKEW ANGLE %0° 10 75; = 4% 10 G%EBAR 59° 10 45; =
7-75] 9-8 |0 T0 10| 9 [105] 10 4 6|6 4 4| 4 3-4 [ 2-10 | 6-7 | 2-4 | 2-4 0.952 184 SPAN - S z QUANT. QUANT. | Z [STIRRUPS | quanT.
6 [ 7-11] 9-8 [>10 10 15[10.5]12.5] 10 4 6|6 4 4| 4|52 3-0 [2-10] 6-8 | 2-6 | 2-6 1.057 184 ¥ LBS./LIN.FT. # BS/UNFT. | #| #  |LBS./UNFT.
8-3 | 9-8 |>15 70 20[12.5[14.5] 10 4 717 4 4| 4 3-2 | 2-11]6-10 | 2-8 | 2-8 1.176 207
9—7.5| 9-8 [0 TO 10]9.0 [10.5] 10 4 6 6 4 5 4 4-5 | 3-5 | 8-7 | 2-4 | 2-4 1.076 224 6 4 4 221 4 219 4] 4 213
8 | 8 [9—11] 9-8 [>10 10 15[10.5[12.5] 10 4 6| 6 4 5 4 |60 2=9 | 3-7 | 8-8 | 2-6 | 2-6 1.180 218 ) 4 2 225 4 223 5 4 28.0
10-3 | 9-8 |>15 10 20[12.5[14.5] 10 4 6 | 6 4 5 4 2-9 | 3-9 [8-10 | 2-8 | 2-8 1.299 221
11-8 [ 9-8 |0 10 10 9 | 11 10 4 6 | 5 5 515 2-9 | 2-9 [10-7 | 2—10 | 2—-10 1.214 253 10 5 4 28.2 4 279 7 4 43.2
10 [11=11] 9-8 [>10 T0 15[10.5]12.5] 10 4 6|6 5 5| 5 |64 2=9 | 2-9 [10=8 | 2=11 | 2=11 1.303 267
12-3 | 9—11 [>15 T0 20[12.5[14.5 11.5 4 6|6 5 55 2-11 | 5-1 [10-10] 3=1 | 3—1 1.536 282 12 S| 4 276 ¢ 345 8 S 6.4
7-10.5/ 11-8 | 0 T0 10 [10.5]12.0] 10 4 6|7 4 5|5 3-4 | 3-0 | 6-8 | 2-11| 2-6 1.181 243 14 o) ¢ 30 i 49 0L 8 815
6 [ 8-3 [11-8 [>10 10 15[12.5|14.5] 10 4 717 4 5 [ 4 |56 3-4 [ 2-11]6-10 | 3-1 | 2-8 1.343 248 16 6] 4 323 5 53.3 ol e *
8-10 | 11-8 [>15 T0 20]15.518.5] 10 4 717 4 4[5 31 | 2=9 | 7=1 | 3-5 | 3-0 1.395 244 18 71 & 39.0 5 62.6 x| % %
9-10.5/ 11-8 | 0 TO 10 [10.5[12.0] 10 4 6 | 7 4 5[5 3-11] 3-5 | 8-8 | 2-11 | 2-6 1.304 266
10 | 8 [10-3.5/ 11=8 |>10 10 15| 13 [14.5] 10 4 717 4 5 5 | 64| 4=1 | 3-6 | 8-11 | 3-1 | 2-8 1.484 282 20 7 38.6 6 96.9 *| % *
10-9 [ 11=8 |>15 10 20[15.5[17.5] 10 4 717 4 515 3-6 | 2-11] 9-1 | 3-4 | 2-11 1.682 280 CONCRETE QUANTITY = 0.085 CU.YDS./LIN.FT
11—11]11=8 | 0 TO 10 [10.5[12.5] 10 4 6|6 4 5|5 2-11 | 4-6 | 10-8 | 2—11 | 2-6 1.445 270
10 [12=3.5[ 11-8 [>10 10 15[12.5(15.0] 10 4 77 5 6 | 5 |68 3-4 [ 4-10 [10-10]| 3-7 | 3-2 1.608 354
12-8 [11-11]>15 T0 20[15.0[17.5] 11.5 4 717 5 5|5 3-8 | 3-4 | 11-1 | 3-4 | 3-4 1.905 328
7-1113-8 | 0 70 8 |10.5]12.5] 10 4 7 7 4 6|5 3-11| 3-8 | 6-8 | 3-4 | 2-6 1.341 306
o | 8-=4 [13-8[>8 10 12[13 [ 15 [ 10 4 8| 8 4 5[5 gol2=102-9 [6=11[3-2 [ 2-9 1.551 313
8-9.5| 13-8 [>12 10 16/15.5| 18 | 10 4 8| 8 4 5[5 36 | 2-9 | 7-1 | 3=5 | 3-0 1.783 319
9-3.5| 13-8 [>16 T0 20/19.0|20.5] 10 4 8 | 9 4 515 36 | 2-9 | 7-5 | 3-7 | 3-2 2.037 341
190-1 l }g-g >g % 51‘2 1 1035 1 1255 }8 1 g g i g g ;—l g-g 88-181 3‘3 22-19 1 }é% gg; . QUANTITIES ARE PER LINEAR FOOT (OF HEADWALL) FOR ONE HEADWALL AND TOEWALL AND
12| 8 = = 68 5= = - = = . INCLUDE ALL HEADWALL AND TOEWALL REINFORCING STEEL. QUANTITY INCLUDED WAS CALCULATED
10-9.5) 13-8 112 10 16115.5] 18 | 10 4 18,81 4 1515 3-6 12-10 | 9-1 | 3-5 | 3-0 1.807 338 PER 1 FT. STRIP. SKEW ANGLE MAY VARY. QUANTITIES SHALL BE PAID FOR AS SHOWN ON
11-3.5[ 13-8 [>16 T0 20[18.5] 21 | 10 4 8 | 8 4 55 36 | 3-0 | 9-4 | 3-8 | 3-3 2.160 342 THE PLANS
12-0 |13-8 | 010 8 | 11 | 13 | 10 4 717 4 65 5-3 | 4-4 [10-8 | 3-5 | 2—7 1.630 360 :
12—4.5] 13-8 |>8 T0 12| 13 [15.5] 10 4 8 | 8 4 6| 6 3=4 | 3-4 [10-11] 3=7 | 2-9 1.819 393
10 G552 T30 1517 10 1675 61 16T 708 4 s & 4 e T 72 Mo T35 Thio1 Taoio T30 2070 3% . A SKEWED HEADWALL IS NOT RECOMMENDED FOR THESE SPANS. A SPECIAL DESIGN IS REQUIRED.
- —11/>16 10 20 . - - - - - .
13-2 [13-11 18 [ 20 | 11.5 4 8 | 8 4 65 4—4 | 3-5 [11-4 | 4-0 | 3-2 2.342 396 " FOR HEADWALL AND TOEWALL DETALS SEE SHEET 1.
7-11.5/15-8 | 0 T0 6 | 11 [12.5] 10 4 8| 8 5 616 4-3 | 4-0 | 6-9 | 3-4 | 2-11 1.507 408
8—2 | 15-8 |>6 10 8| 12 | 14 | 10 4 8 | 8 4 616 4-1 | 3-4 | 6-10 | 3-6 | 2-8 1.628 386 . WHEN THE FILL HEIGHT IS LESS THAN OR EQUAL TO 2 FT.—0 IN., ALL REINFORCING BARS
o | 8=5 [15-8 [>8 10 10[13.5]15.5] 10 4 8 | 8 4 6 | 5 | gg| 3=4 | 2-9 [6-11] 3-7 | 2-9 1.773 368 IN THE HEADWALL, ALL REINFORCING BARS DESIGNATED BY AN ASTERISK (), AND THE d
8-9 | 15-8 [>10 70 12[15.5[17.5] 10 4 9|9 4 65 4-3 [ 2-10 | 7-1 | 3-9 | 2-11 1.966 421 IN THE BARS IN THE TOP MAT OF THE TOP SLAB SHALL BE EPOXY COATED.
9-4.5]15-8 |>12 10 16[19.5] 21 | 10 4 9|9 4 5|5 3-6 | 2-10 | 7-5 | 3-8 | 3-3 2.329 400
9-7.5[15-8 [>16 T0 18] 21 [22.5] 10 4 919 4 515 3-6 [ 2-11[ 7-7 [ 3-9 | 3-4 2.474 402 . REINFORCING QUANTITIES INCLUDE BOTH EPOXY—COATED AND UNCOATED BARS.
10-0 [15-8 | 0 T0 6 | 11 [ 13 | 10 4 8 | 8 5 616 4=4 | 4-1 | 8-9 | 3-5 | 3-0 1.654 435
1100-525 }g-g >>86TT00 180 113 25 }g }8 1 g g 1 g g 3‘-5 23-171 3-11 C1> g-g 22-180 11;% §;,2 . WHEN AN R (RISE) OF LESS THAN 6 FT. IS REQUIRED, USE THE BAR SIZES AND THE SLAB
14 | 8 {19=55.15-8 18 T3 10115.5 16 1 10 * g 8 * 812 17 o=t 1 2=11 811 | 5B L 2- 1820 304 AND WALL THICKNESSES FOR THE 6 FT. RISE (IF AVAILABLE ON THE TABLE).
11—3.5] 15—9 |>12 T0 16]18.5] 21 | 10.5 4 9 [ 9 4 515 37 | 3-1 | 9-4 | 3-8 | 3-3 2.439 421
D e S A mT 4 e 4 2 T S I 2 FET . THE SIZE OF dy BARS IS #4. THE NUMBER OF BARS REQUIRED IS LISTED.
12-0 | 15-8 | 0 10 6 | 11 [ 13 | 10 4 8 | 8 5 6] 6 4-10 | 4—4 [10-9 | 3-5 | 3-0 1.778 455
12-2.5[15-8 | >6 70 8 | 12 [14.5] 10 4 8 | 8 4 6] 6 4-10 | 4-3 [10-10] 3-6 | 2-8 1.899 439
10 [12=5.5/ 15-9 [>8 10 10[13.5[ 16 | 10.5 4 8 | 8 4 6 [ 6 | go| 3=4 | 3-5 [10-11] 3-8 [ 2-10 2.082 426
12-9.5] 15=9 |[>10 10 12]15.5] 18 | 10.5 4 8 | 8 4 6|6 4-3 | 3—4 | 11=1 | 3-10 | 3-0 2.277 436
13-4 [15-10 |>12 T0 16]18.5]21.5] 11 4 9 [ 9 4 615 4—4 | 3-5 [11-4 | 4-1 | 3-3 2.634 443
13-6.5/15—11|>16 T0 18] 20 |22.5] 11.5 4 9 [ 9 4 615 4—4 | 3-6 | 11-6 | 4—2 | 3-4 2.798 477
8—25|17-9 | 0 10 6 [12.5| 14 | 10.5 4 8| 8 4 716 4-7 | 3-11]6-10 | 3-6 | 2-8 1.841 452
6 [8-55]17-11]>6 T0 8 [13.5| 16 | 11.5 4 8 | 8 5 716 |72[3-10] 3-5 | 6-11 | 3-8 | 3-3 2.057 463
8-9 [17-10|>8 T0 10[15.5[17.5] 11 4 9|9 5 716 4=10 | 3-5 | 7-1 | 3-9 | 3-4 2.242 524
10-3.5[17-9 | 0 T0 6 [12.5] 15 | 10.5 4 8 | 8 5 716 4-7 | 3-10 [ 8-10 | 3-7 | 3-2 2.025 497
16 | 8 [10-6.5(17-10] >6 T0 & |14.0]16.5] 11.0 4 9 [ 9 4 716 |8 | 3-8 | 3-4 | 9-0 | 4—2 |2-10 2.189 522
10-11] 17=9 |>8 T0 10]16.5[18.5] 10.5 4 9 [ 9 4 615 4-3 | 3-2 | 9-2 [3-10 | 3-0 2.436 484
12-4.5/17-8 | 0 70 6 [13.5] 15 | 10 4 8 9 5 716 4=9 | 4-3 [10-11] 3-7 | 3-2 2.171 554
10 [12-8 [17-9 | >6 70 8| 15 | 17 | 105 4 9 [ 9 4 6| 6 |84 4=3 | 3-4 | 11=1 | 3=9 | 211 2.401 515
12-11]17-9 |>8 T0 10[16.5|18.5] 10.5 4 9 [ 9 4 616 4-3 | 3-4 [11-2 [ 3-10 | 3-0 2.566 516
g | 10=5[19-11] 0 10 5 [135[156,5] 11.5 4 8 9 5 7| 7 | gy 5=2 [ 4=5 [ 811 4=1 | 3-2 2.351 588
18 10-9 [19-10|>5 10 7 [16.5[17.7] 11 4 9|9 4 716 4-10 | 311 9=1 | 3-9 | 2-11 2.563 565
10 | 12=6 [19-10[ 0 T0 5 | 14 [ 16 [ 11 4 9|9 4 7 [ 6 | ggl 5=1 | 4=6 [11-0 | 3-8 [2-10 2.515 598
12-9 [19-11]>5 T0 7 [156.5]17.5] 11.5 4 9|9 4 716 5-0 | 4-5 | 11-1 | 3-10 | 2—11 2.738 597
10-3.5| 22-0 | 0 70 3 [13.5] 15 | 12 5 9 [ 9 5 78 5-9 | 5-2 | 8-11| 4—1 | 3-2 2.528 700
g [10-9.5[22-2 [>3T0 6 16 [17.5] 13 4 9 [ 9 4 7 [ 7] gy 5=5 [ 4=9 [ 9-2 | 4-3 [2-11 2.934 646
11—=0.5] 22=3 | >6 T0 8| 17 [19.5] 13.5 4 9 [10 4 8 | 7 5-8 | 4—7 | 9-3 | 4-5 | 31 3.173 727
20 11-5.5] 22=2 |>8 TO 10[19.5] 22 | 13 4 10 [ 10 4 716 5-0 | 4-4 | 9-4 | 4-2 | 3-4 3.481 702
12-5.5/21—11] 0 70 3 | 15 [15.5] 11.5 4 9 9 5 717 5-4 | 4—11 [ 11-1 | 4—1 | 3-2 2.773 692
10 [12=9 22115370 6] 15 [ 18 | 12.5 4 9 [10 4 8 [ 7 | ggl 58 [ 49 [11-1] 4-4 [ 3-0 3.021 751
13-0.5] 22—1 | >6 T0 8| 17 [19.5] 12.5 4 10 [ 10 4 8| 7 5-7 | 4—7 [11-3 | 4-5 | 3—1 3.259 792
13-5.5] 22-2 |>8 T0 10]19.5] 22 | 13 4 10110 4 716 5-1 | 4-7 [ 11-5 | 4—2 | 3-4 3.642 728
’ Computer File Informo’qgn Sheet Revisions Colorado Department of Transportation S GLE CONCRETE STANDARD PLAN NO.
Creation Date: 07/04/06 Initials: SJR =D Comments 'A 4201 East Arkansas Avenue II J
Last Modification Date: 07/04/06 Initials: LTA C Denver, Colorado 80222 M 601 1
Full Path: www.dot.state.co.us/DesignSupport/ Vi mmemaa L1ONE: (303) 757-9083 BO:( CUL V ERT
—— o e m— Fax: (303) 757-9820
Drawing File Name: 601010202.dwg — h f
E=X Sheet No. 2 of 2

CAD Ver.: MicroStation V8 Scale: Not to Scale Units: English

Project Development Branch SRJ/LTA

Issued By: Project Development Branch on July 04, 2006

—32—




¢ BOX
A 4, BARS @ 1'-6" MAX.

(TYP.) TOP AND BOTTOM OF TOP
AND BOTTOM SLABS (CONT.)

HEIGHT IS < 2’-0”

rZ% " CLEAR WHEN FILL

—

!

dq BAR TYPICAL

STIRRUPS
@ 1'-0" L = LENGTH OF

2" (TYP.) CONCRETE BOX CULVERT
‘ * FINISHED,

|————

b
r' v

w1 vy | [w1(TYP) w1

HEIGHT

v [ |w2(mP) | c

b1 @ 6”

[ OPTIONAL _CONSTRUCTION
JOINT (TYP.)

e M-

c1(TYP.)

es ||V

2 (TYP.)

v
@6 2

"2 T ——

. 1'-0"

2-0
T.0"

—J
X 7 (CONT.)
(6 TOTAL)

d1 BARS @ 1'=6" MAX.
(TYP.) EACH FACE
OF ALL WALLS (CONT.)

N

»_

!

#4 BY 2-0" @ 1'-6" WHEN
+ AN APRON IS REQUIRED ON THE

/ _.
|

| 3" CLEAR

™; !
WIDTH

2" (TYP.) OUTLET END (PROJECTED OUT 1°-07)

Z (CONT) (3 TOTAL)

SECTION B-B

A %?h :Eb
30" MIN ' 2

OR AS SPECIFIED
ON THE PLANS

(C%GTN

—=— 3" CLEAR ™~ BOTTOM SLAB

REINFORCING

(PLACE AS
SHOWN
(2 TOTAL)

| —o
\\'_-_ #4 r@ 11_0”

——(0

Z BARS

CULVERT ¢ ANGLE

REINFORCING PLAN

HEADWALL SKEW

BAR X
SIZE (#) | (FT.=IN.)

4

—
|

3 EA. SAME SIZE AS-7 BAR

v
~N (N ©o

@ EACH END OF HEADWALL

N
|

|
o

[VeRNo NI R K,
Lk
iR

7
IN

Vi+1'=0"

JING N
N Y
T
(&)

~
|

—_

—_
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NOT TO SCALE

STAGE 1

NOTE: THIS DETAIL IS FOR CONSTRUCTION JOINTS PERPENDICULAR TO THE
¢ OF THE BOX ONLY.

GENERAL NOTES

. ALL CONCRETE SHALL BE CLASS D (BOX CULVERT).

ALL CONSTRUCTION JOINTS SHALL BE THOROUGHLY CLEANED BEFORE FRESH
CONCRETE IS PLACED.

CONSTRUCTION JOINTS NOT SHOWN ON THE PLANS MAY BE CONSTRUCTED
ONLY IF APPROVED BY THE ENGINEER.

4. THE CONTRACTOR SHALL MAINTAIN THE STABILITY OF THE STRUCTURE DURING CONSTRUCTION.

STRUCTURE EXCAVATION AND BACKFILL SHALL BE IN ACCORDANCE WITH
STANDARD PLAN M-206-1.

FOR ANY CULVERT SPAN 20 FT. OR GREATER, A FOUNDATION INVESTIGATION
AND REPORT ARE REQUIRED.

7. BACKFILL SHALL NOT BEGIN UNTIL TOP SLAB HAS REACHED DESIGN STRENGTH, f'c.
8. SPLICE QUANTITIES FOR LONGITUDINAL AND TRANSVERSE BARS ARE NOT INCLUDED.
9. REINFORCING STEEL SHALL BE GRADE 60.

1.
12.

13.
14,
15.

THE MINIMUM LAP SPLICE LENGTH FOR EPOXY COATED REINFORCING BARS SHALL BE:
BAR SIZE: 74 5 6 F #8 Fa | #10

SPLICE LENGTH: | 1=3" | 1'-6" | 1'-10" | 2-2" | 3-8 | 4-8" | 511"
THE MINIMUM LAP SPLICE LENGTH FOR BLACK REINFORCING BARS SHALL BE:
BAR SIZE: 74 5 6 F #8 9

SPLICE_LENGTH: =0 [ 1= [ -7 [r=10° [ 25" [ 31"
ALL DIMENSIONS ARE PERPENDICULAR TO THE CENTERLINE OF THE BOX.

WINGWALLS SHALL BE TIED TO CONCRETE BOX CULVERT IN ACCORDANCE WITH
STANDARD PLAN M-601-20.

ALL TRANSVERSE REINFORCING SHALL BE NORMAL TO THE CENTERLINE OF THE BOX.
FILL HEIGHT IS THE DISTANCE MEASURED FROM TOP OF TOP SLAB TO TOP OF PAVEMENT.
ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED 24 IN.

WHEN THE FILL HEIGHT IS LESS THAN OR EQUAL TO 2 FT., THE SPACING
OF THE di BARS IN THE BOTTOM OF THE TOP SLAB SHALL BE 6 IN. OR
LESS. USE THE FOLLOWING EQUATION TO CALCULATE THE ADDITIONAL
REINFORCING QUANTITY. WHERE S IS IN FEET:

ADDED REINFORCING, LBS./LIN FT. = 2 x (g5 - T5) x 0.668 = 1.781 S

DESIGN DATA: 16TH EDITION OF THE AASHTO STANDARD
SPECIFICATIONS FOR HIGHWAY BRIDGES

SERVICE LOAD DESIGN METHOD

UNIT STRESSES: fs = 24,000 psi.,
fc = 1,800 psi.,
n=2=8

1
7-3

#10
311"

1
£-10"

fy = 60,000 psi.,
f'e = 4,500 psi.,

LOADING DATA:
LIVE LOAD = AASHTO, HS 20—44 AND ALTERNATE MILITARY LOADING

DEAD LOAD CASE 1: VERTICAL EARTH LOAD = 120 LBS./CU. FT.
HORIZONTAL EARTH LOAD = 30 LBS./CU.FT.

DEAD LOAD CASE 2: VERTICAL EARTH LOAD = 120 LBS./CU. FT.
HORIZONTAL EARTH LOAD = 60 LBS./CU. FT.

FUTURE HMA OVERLAY = 48 LBS./SQ. FT. BASED ON 4 IN. THICKNESS
LIVE LOAD SURCHARGE ON EXTERIOR WALLS = 2 FT. OF EARTH

X |F HEADWALL MOUNT GUARDRAIL IS USED (SEE STANDARD PLAN M-606-1, SHEET 16):

— ALL REINFORCING STEEL SHALL BE ACCORDING TO THIS BOX CULVERT PLAN.

— ANY ADDITIONAL STIRRUP LENGTH WILL NOT BE MEASURED AND PAID FOR
SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.

— HEADWALL DIMENSION AND CONCRETE QUANTITY
SHALL BE ACCORDING TO STANDARD PLAN M-606-1, SHEET 16.

— POST ANCHORS SHALL BE PROVIDED ACCORDING TO
STANDARD PLAN M-606-1, SHEET 16.

— POST ANCHORS AND CONCRETE FOR HEADWALL MOUNT
OF GUARDRAIL WILL NOT BE MEASURED AND PAID
FOR SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.

— POST ANCHORS WHEN REQUIRED AND ENCASED IN HEADWALL CONCRETE,
SHALL CONFORM TO ASTM A 36 OR AASHTO M 169 STEEL.
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DOUBLE CONCRETE BOX CULVERT DIMENSIONS & QUANTITIES (EXCLUDING HEADWALLS & TOEWALLS)

BOX SIZE HEIII(_BII-IT SLAB & WALL BAR SIZES 4 DIMENSIONS QUANTITIES
S TR | HT. | WDTH | ALLOWED |THICKNESS (INCHES) [t;% t, [ by | by [wi¥ & wa| 1% cp | ' | hy | ha | vi | va | v3 | CONCRETE | REBAR STL HEADWALL AND TOEWALL QUANTITIES
FT. | FT. [FT=INFT=IN| FT=FT. | Ty | Tp [TW&TW;| # | # | # | # # # | # [NO.[FT.=IN.|FT.=IN.| FT.=IN.| FT.=IN. | FT.=IN.| CU.YDS. /LIN.FT.| LBS. /LIN.FT. S S S S 5 S
7-5 [14-6 | 0TO10 | 8 | 9 10 5 | 5|5 4 4 4 | 4 2-7 | 2=7 | 6-6 | 2-3 | 2-3 1.316 248 HEADWALL SKEW ANGLE 90" 1075 747 10 60 597 T0 45
6 | 7-8 [ 14-6 [>10T015 | 9 | 11 10 5 | 5|5 4 4 4 | 4 |74 2=7 | 2=7 | 6-7 | 2=5 | 2-5 1.457 250 B REBAR REBAR REBAR
7—-11 [ 14-6 |>157020] 11 [ 12 10 5 4[5] 4 4 4 | 4 2-7 | 2-7 | 6-9 | 2-6 | 2-6 1.585 241 SPAN =S Z [STRRUPS|  quant. | 2 STRRUPS|  quant. | 2 STRRUPS|  qanT.
9-5 |14-6 | 0TO10 | 8 9 10 5 5 5 4 4 4 4 2-7 2-7 8—-6 2-3 2-3 1.502 272 FT. # # LBS./LIN.FT. | # # LBS./LIN.FT. | # # LBS./LIN.FT.
6 | 8 [9-8 [14-6 [>10T015] 9 | 11 10 5 | 5| 4 | 4 4 4 | 4 |86 2=7 | 2=7 | 8=7 | 2=5 | 2-5 1.636 264
9—11 | 14—6 [>15T020] 11 | 12 10 5 45 4 4 4 | 4 2-7 | 2=7 | 8-9 | 2-6 | 2-6 1.770 263 6 4 4 22.8 4 4 22.5 4 4 21.9
11—6 | 14—-6 | 07010 | 8 | 10 10 4 [ 5] 4 4 4 5[5 2-9 | 2-9 [ 10-6 | 2-9 | 2-4 1.731 299 8 4 4 1.4 s 4 21.2 5| 4 255
10 [11=8 [ 14—6 |>10T015] 9 | 11 10 4 [ 5] 4 4 5 5 | 5 |92 2=9 | 2=9 [10=7 | 2-10 | 2—11 1.821 353
12—0 [14-10.5]>151020] 11 | 13 | 115 | 4 | 4 | 5 | 4 5 5[5 2-11 | 2=11 [ 10=9 | 3=0 | 3-0 2.167 360 10 5 4 26.4 5| 4 25.3 7| 4 38.3
7-9 | 18-6 | 0T0 10 | 10 | 11 0 | 615615 z 75 2-7 | 2-9 | 6-8 | 2-10 | 2-5 1.755 349 12 5/ 4 25.4 6] 4 30.9 8] 5 44.9
6 [ 8-2 |18-6 |>10T015] 12 | 14 10 6 | 5|65 4 4 | 4 |90 [ 2=7 | 2=7 | 6-10| 2-8 | 2-8 2.040 342 14 6 4 30.6 70 4 37.0 10| 5 68.9
8—6 | 18-6 [>15T020] 14 | 16 10 6 | 5|65 4 4 | 4 2-7 | 2=7 | 7-0 [ 2—11 | 2=11 2.269 344
8 9-9 [18-6 | 01010 | 10 | 11 10 | 6564 4 45 2-7 | 2-9 | 8-8 | 2-10 | 2-5 1.940 357 16 6] 4 29.9 8| 5 478 | x| % *
8 [10—2 | 18—6 |>10T015] 12 | 14 10 6 | 5|55 4 4 | 4 |102[ 2=7 | 2=7 | 8-10| 2-8 | 2-8 2.225 348 18 7 4 35.8 9| 5 56.1 x| % *
10—6 | 18—6 |>157020 | 14 | 16 10 6 | 5|65 4 4 | 4 2=7 | 2=7 | 9=0 | 2—11 | 2—11 2.454 368
20 7 4 34.0 1 6 83.8 NS *
7-7 | 22-6 | 0705 | @ |10 10 7 6] 7[5 4 5| 6 2-9 | 3-4 | 6-7 | 3-2 | 2-4 1.875 490
6 | 8-1 | 22-6 | >5T010]| 12 | 13 10 715715 1 4 | 5 |98 2=7 | 2=9 | 6-10 | 3-0 | 2-7 2.292 435 CONCRETE QUANTITY = 0.085 CU.YDS./LIN.FT.
8—7 |22-6 |>10T015] 15 | 16 10 7 [ 5] 7[5 4 4 | 4 3-1 | 2=7 | 7-1 | 2=10 | 2—10 2.708 439
9—1 | 22-6 [>15T020| 18 | 19 10 7 676 4 5 5 3-6 | 2-9 | 7-4 | 3-6 | 3—1 3.125 512
9-7 | 22-6 | 0705 | 9 |10 10 7675 4 5| 6 2-9 | 3-4 | 8-7 | 3-2 | 2—-4 2.060 519
10| g [10=1]22-6 [>57T010] 12 |13 10 7 [ 5] 7[5 4 4 | 5 |110[ 2=7 | 2=9 | 8=10 | 3-0 | 2—-7 2.477 470
10—7 | 22—-6 |>107015] 15 | 16 10 7 51715 4 4 | 4 3-1 | 2=7 | 9-1 | 2-10 | 2—-10 2.894 465
11=0 | 22—6 |>157020] 17 | 19 10 7 6| 7[5 4 55 3-6 | 2-9 | 9-3 | 3-6 | 3—1 3.241 520 NOTES
11-8 | 22-6 | 0705 | 9 | 11 10 7665 4 5 6 2-9 | 3-4 | 10-7 | 3-3 | 2-5 2.315 519 —_—
1o |12=1122-6 [>57010 [ 12 | 13 10 6 [ 5] 7[5 4 5 [ 5]116[ 2-9 | 2-9 [10-10] 3-0 [ 2-7 2.662 487 1. QUANTITIES ARE PER LINEAR FOOT (OF HEADWALL) FOR ONE HEADWALL AND TOEWALL AND
12—6 | 22-6 [>10T0 15[ 14 | 16 10 715615 4 5[5 2-9 | 2-9 [11-0 | 3-3 |2-10 3.009 491 INCLUDE ALL HEADWALL AND TOEWALL REINFORCING STEEL. QUANTITY INCLUDED WAS CALCULATED
13—0 22-10.5[>15T0 20 | 17 | 19 11.5 7151715 5 5 | 5 3-8 | 2-11 | 11=3 | 3-6 | 3-6 3.606 582 PER 1 FT. STRIP. SKEW ANGLE MAY VARY. QUANTITIES SHALL BE PAID FOR AS SHOWN ON
7-9 | 26-6 | 0705 |10 | 11 10 8 6|85 4 6 | 6 2-9 | 3-4 | 6-8 | 3-3 | 2-5 2.273 634 THE PLANS.
6 | 8-5 | 26-6 | >5T010| 14 | 15 10 7 686 4 4 | 5 |106[ 2=7 | 2=9 | 7-0 | 3-2 | 2-9 2.927 583 *
oo o6 sioTois 5 T 19 1o s e T8 Ts . e = S T o0 93 T 56 T 352 3260 210 2. A SKEWED HEADWALL IS NOT RECOMMENDED FOR THESE SPANS. A SPECIAL DESIGN IS REQUIRED.
9-10 | 26-6 | 07105 |10 |12 10 8 6|75 4 6 | 6 2-9 | 3-4 | 8-8 | 3-4 | 2-6 2.540 633
12| 8 [10=5 | 26—=6 | >5T010 | 14 | 15 10 7 6] 86 4 4 | 5 |118[ 2=7 | 2=9 | 9-0 | 3-2 | 2-9 3.113 607 3. FOR HEADWALL AND TOEWALL DETAILS SEE SHEET 1.
11-0 | 26-6 |>10T015. 17 |19 | 10 | 8,67 |6 4 > 1S 36 | 2-9 | 9-3 | -6 | 3-1 3.685 633 4. WHEN THE FILL HEIGHT IS LESS THAN OR EQUAL TO 2 FT.-0 IN., ALL REINFORCING BARS
11-11]26-6 | 0T05 | 11 |12 10 8 | 6] 75 4 5 6 2-9 | 3-4 | 10-9 | 3-4 | 2-6 2.807 635
IN THE HEADWALL, ALL REINFORCING BARS DESIGNATED BY AN ASTERISK (%), AND THE d
10 [12=5 | 26-6 | >57010 | 14 | 15 10 7 67 6 4 5 | 6 |124 2=9 | 3-4 | 11-0 | 3-7 | 2-9 3.298 632 IN THE BARS IN THE TOP MAT OF THE TOP SLAB SHALL BE EPOXY GOATED
13—0 | 26—-6 |>10T0 15| 17 | 19 10 8 | 6] 7|6 4 5 5 3-6 | 2-9 | 11-3 | 3-6 | 3—1 3.870 656 -
8—2 [ 30-6 1 0T05 13 [ 13 ) s 61 86 7 51 5 5-9 | 34 [6=11 1 3-5 | 2—7 3.003 =22 5. REINFORCING QUANTITIES INCLUDE BOTH EPOXY—COATED AND UNCOATED BARS.
6 [ 9-0 | 30-6 | >57010 | 17 | 19 10 8 | 6|86 4 5 | 5 |122] 3=6 | 2=9 | 7-3 | 3-6 | 3-1 3.944 717
9—2 | 30—6 |>10T0 12| 19 | 19 10 8 6 8 6 4 5 5 3-6 2-9 7-5 3-6 31 4133 718 6. WHEN AN R (RlSE) OF LESS THAN 6 FT. IS REQUIRED, USE THE BAR SIZES AND THE SLAB
10—1 | 30—-6 070 5 12 |13 10 8 6 8 6 4 5 6 2-9 34 | 8-10 | 3-5 2_7 3.004 753 AND WALL THICKNESSES FOR THE 6 FT. RISE (IF AVAILABLE ON THE TABLE).
14 | 8 [10-11]30-6 | >57010 | 17 | 18 10 8 6|86 4 5 | 5 |134] 3=6 | 2=9 | 9-3 | 3-5 | 3-0 4.035 743 N
11—2 | 30—6 |>10T0 12| 19 | 19 10 8 6 8 6 4 5 5 3-6 2-9 9-5 3-6 31 4.318 746 7. THE SIZE OF d BARS IS #4. THE NUMBER OF BARS REQUIRED IS LISTED.
12-0 | 30-6 | 0105 |12 |13 10 8 | 6|86 4 5 6 2-9 | 34 [10-10] 3-5 | 2—7 3.279 772
10 [12=4 | 30-6 | >5707 | 13 | 15 10 8 | 6|86 4 5 | 6 |140[ 2=9 | 3-4 [10-11] 3-7 | 2-9 3.562 774
13-1 | 30-6 | >7T012| 18 | 19 10 8 | 6|86 4 5|5 3-6 | 2-9 | 11-4 | 3-6 | 3—1 4.409 768
85 | 34-6 | 0705 |14 | 15 10 971968 4 6 | 6 3-4 | 3-4 | 7-0 | 3-7 | 2-9 3.644 955
6 | 8-9 | 34-6 | >5T07 | 16 | 17 10 9 [ 7197 4 5 | 5 |130] 3=6 | 2-9 | 7-2 | 3-4 | 2—11 4.069 960
9-5 | 34-6 |>7T010] 19 | 22 10 9 [ 787 4 5|5 3-6 | 2-9 | 7-5 | 3-9 | 3-4 4.921 917
105 | 34-6 | 0705 |14 | 15 10 9 [ 7] 96 4 5| 6 2-9 | 3=4 | 9-0 | 3-7 | 2-9 3.829 961
16 | 8 [10=9 | 34-6 | >5707 | 16 | 17 10 9 [ 79 [7 4 5 | 5 |142[ 3=6 | 2=9 | 9-2 | 3-4 | 3—0 4.255 987
11—4 | 34—6 | >7 71010 19 | 21 10 9 [ 797 4 55 3-6 | 2-9 | 9-5 | 3-8 | 3-3 5.000 993
12-1 | 34-6 | 0702 |12 [ 13 10 8 | 7|86 4 6 | 7 3—4 | 3-8 |10—-10] 3-11 | 2—7 3.588 930
10 [12=5 | 34-6 | >2705 | 14 | 15 10 9 [ 7196 4 6 | 6 |148] 3—4 | 3-4 |11-0 | 3-7 | 2-9 4.014 1013
12-10| 34—6 | >5T07 | 16 | 18 10 9 [ 786 4 6 | 5 4-3 | 2-9 [11-2 | 3=10 | 3-0 4.546 957
85 | 38-6| 0702 |14 |15 10 9 8|96 5 7 17 3-8 | 3-8 | 7-0 | 4-1 | 3-2 4.002 1179
6 | 8=7 | 38-6 | >2705 | 15 | 16 10 _|10] 7 [10] 7 4 6 | 6 |138] 4=3 | 3-4 | 7-1 | 3-8 | 2—10 4.239 1229
9-2 [38-6 | >5707 | 19 | 19 10 9 [ 710 7 4 55 3-6 | 2-9 | 7-5 | 3-6 | 3—1 5.071 1125
10-5 | 38-6 | 0702 |14 |15 10 9 [8]9 7 4 7 7 3-8 | 3-8 | 9-0 | 4-1 | 2—11 4.187 1209
18 | 8 [10-9 | 38=6 | >2T05 | 15 | 18 10 |10] 7 97 4 6 | 6 |150] 4—=3 | 3-4 | 9—1 | 3-10 | 3-0 4.662 1193
11—2 | 38—=6 | >5707 | 19 | 19 10 9 [ 7 [10] 7 4 5[5 3-6 | 2-9 | 9-5 | 3-6 | 3-2 5.256 1152
12-7 | 38-6 | 0702 |14 |17 10 9 (8|86 4 7 [ 7 3-8 | 3-8 | 11-0 | 4-3 | 2-9 4.610 1151
10 [12-9 [ 38=6 | >2705 | 15 | 18 10 |10] 797 4 6 | 6 |156] 4—3 | 3—4 | 11—1 | 3-10 | 3-0 4.847 1222
13-4 | 38=6 | >5707 | 19 | 21 10 9 [ 79|09 4 5[5 3-6 | 2-9 | 11-5 | 3-8 | 3-3 5.679 1214
o | 8=7 |42-6 | 0102 |15 |16 10 |10 8 [10] 7 5 7 | 7 |qoa| 4=9 [ 3-8 [ 7-1 | 4=2 | 3-3 4.622 1487
9—1 | 42-6 | >2T05 | 19 | 18 10 9 [8|10] 7 4 5 6 3-6 | 3-4 | 7-5 | 3-10 | 3-0 5.409 1300
20| g |10=9 [42-6 | 0702 [ 15 18 10 |10]| 8 9|7 4 7 | 6 | el 4=9 [ 3=4 [ 91 [ 4-4 | 3-0 5.069 1387
11-0 | 42-6 | >2T05 | 18 | 18 10 |10] 8 [10] 7 4 5| 6 3-6 | 3-4 | 9-4 | 3-10 | 3-0 5.463 1402
10 |12=8 [42-6 | 0702 [15 [ 17 10 |10]| 8 9|7 4 7 | 7 [ 7p| 4=9 [ 3-8 [ 11=1] 4=3 | 2-11 5.123 1437
12—11]| 42-6 | >2705 | 17 | 18 10 |10 8 |10 7 4 6 | 6 4-3 | 3-4 | 11-3 | 3-10 | 3-0 5.517 1456
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A ) BARS @ 1'-6" MAX.

GENERAL NOTES

¢ BOX 2L CLEAR WHEN FILL ALL CONCRETE SHALL BE CLASS D (BOX CULVERT).
d1 BAR (TYP) (TYP.) TOP_AND 72 M STIRRUPS 2. ALL CONSTRUCTION JOINTS SHALL BE THOROUGHLY CLEANED BEFORE FRESH
! ’ B%%T(T)%MS(LJXB?PCC/)\“P HEIGHT 1S ~ L 20 @ 1'-0" e L = LENGTH OF CONCRETE IS PLACED.
” (CONT-) | CONC'T:'IIESHBE%X CULVERT 3. CONSTRUCTION JOINTS NOT SHOWN ON THE PLANS MAY BE CONSTRUCTED
A = — 7 ONLY IF APPROVED BY THE ENGINEER.
i = -~ Vo Tl T o SLOPE K
A = X . o o 4. THE CONTRACTOR SHALL MAINTAIN THE STABILITY OF THE STRUCTURE DURING CONSTRUCTION.
A . . yes l OPTIONAL CONSTRUCTION i — 5. STRUCTURE EXCAVATION AND BACKFILL SHALL BE IN ACCORDANCE WITH
1 t)@6 —~~  JONT (TYP) | T - STANDARD PLAN M-206-1.
" w3 " x / 120" 6. FOR ANY CULVERT SPAN 20 FT. OR GREATER, A FOUNDATION INVESTIGATION
1 Z (CONT) g A AND REPORT ARE REQUIRED.
d1 BARS @1'—6" MAX. Wi w3 Wo,Wyg ¢y (TYP) R (6 TOTAL) - = 7. BACKFILL SHALL NOT BEGIN UNTIL TOP SLAB HAS REACHED DESIGN STRENGTH, f'c.
(TYP.) EACH FACE (mp.) [ v (P [ {vs Vo '{@ 6 HEIGHT | k_\\ : Q ) Tt
OF ALL WALLS (GONT) © & g N : 8. SPLICE QUANTITIES FOR LONGITUDINAL AND TRANSVERSE BARS ARE NOT INCLUDED.
Vil | (Tg”P.) [ o 9. REINFORCING STEEL SHALL BE GRADE 60.
@ | -—h—z—l - REINFORCING 10. THE MINIMUM LAP SPLICE LENGTH FOR EPOXY COATED REINFORCING BARS SHALL BE:
=i ©2 b,@ 6" ) 14 BAR SIZE: B | #5 | #6 | #7 | #8 | #9 | #0 | #
) Wy 1 b;@ 6 g SPLICE LENGTH: | 1'-3" | 1'-6" [1-10" | 22" | 3-8 | 4-8 |5-11"| 7'-3
: %_ - & — i —L L BY 70" @ 16" WHEN =16 0C THE MINMUM LAP SPLICE LENGTH FOR BLACK REINFORCING BARS SHALL BE:
A f3 CLEAR l la TR Tp # - - . -
o = : ol AN APRON IS REQUIRED ON THE 2 #4 BAR SIZE: #4 #5 #6 #7 18 #9 | #10 | #11
2" ol } s | w | s S s o I OUTLET END (PROJECTED OUT 1°~0”) SPLICE LENGTH: | 1'=0" | 1'—4" | 1'-7" | 1-10" | 25" | 31" | 311" | 4-10"
— I | il _— _— |
WOTH 2 2 Z (CONT.) (3 TOTAL) 11. ALL DIMENSIONS ARE PERPENDICULAR TO THE CENTERLINE OF THE BOX.
b \ 12. WINGWALLS SHALL BE TIED TO CONCRETE BOX CULVERT IN ACCORDANCE WITH
. e § 1 [ty STANDARD PLAN M-601-20.
2 o e D — 13. ALL TRANSVERSE REINFORCING SHALL BE NORMAL TO THE CENTERLINE OF THE BOX.
b. OR b ON THE PLANS L= |=— 3" CLEAR ™~ BOTTOM SLAB 14. FILL HEIGHT IS THE DISTANCE MEASURED FROM TOP OF TOP SLAB TO TOP OF PAVEMENT.
1 2 9y (C%STN/‘ REINFORCING 15. ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED %4 IN.
/ ¢_/ [ , (PLACE AS —— #4 [@ 1'-0 A WHEN THE FILL HEIGHT IS LESS THAN OR EQUAL TO 2 FT., THE SPACING
f , 1 SHOWN \ . OF THE di BARS IN THE BOTTOM OF THE TOP SLAB SHALL BE 6 IN. OR
L / [ 7 = (2 TotAL) | LESS. USE THE FOLLOWING EQUATION TO CALCULATE THE ADDITIONAL
B L B . REINFORCING QUANTITY. WHERE S IS IN FEET:
| | L } “‘"’Igv ADDED REINFORCING, LBS./LIN FT. = 3 x (g5 - T5) x 0.668 = 2672 S
DESIGN DATA: 16TH EDITION OF THE AASHTO STANDARD
C \‘ Si /_ ‘ SECTION A-—-A SPECIFICATIONS FOR HIGHWAY BRIDGES
/ﬁ Ly L SERVICE LOAD DESIGN METHOD
\ / Ty T MIN. LAP SPLICE UNIT STRESSES:  fs = 24,000 psi,  fy = 60,000 psi.,
N NE LENGTH (TYP.) 0P SLAB fe = 1,800 psi. fe = 4500 psi.
L/\—/\/7f //\_3)—\_ — npn on REINFORCING n=8
‘ T 36" 6 (TYP.) LOADING DATA:
\/ - LIVE LOAD = AASHTO, HS 2044 AND ALTERNATE MILITARY LOADING
|
‘ RSy : DEAD LOAD CASE 1: VERTICAL EARTH LOAD = 120 LBS./CU. FT.
- — = Y %;’4\')4 SIJZEBA&) HORIZONTAL EARTH LOAD = 30 LBS./CU.FT.
\ B 5 DEAD LOAD CASE 2: VERTICAL EARTH LOAD = 120 LBS.//CU. .
J BARS HORIZONTAL EARTH LOAD = 60 LBS./CU. FT.
HEADWALL. SKEW \ CONSTRUCTION "JOINT 5 ToTAL 0 7 i
coverT ¢ "ONE | (TYP. . 0 S FUTURE HMA OVERLAY = 48 LBS./SQ. FT. BASED ON 4 IN. THICKNESS
REINFORCING PLAN f—" | Vo J BARS ” 5 LIVE LOAD SURCHARGE ON EXTERIOR WALLS = 2 FT. OF EARTH
k \ 6 TOTAL 16 9 X |F HEADWALL MOUNT GUARDRAIL IS USED (SEE STANDARD PLAN M—606—1, SHEET 16):
18 9 — ALL REINFORCING STEEL SHALL BE ACCORDING TO THIS BOX CULVERT PLAN.
BAR N 20 10 — ANY ADDITIONAL STIRRUP LENGTH WILL NOT BE MEASURED AND PAID FOR
SIZE (#) | (FT=IN) SEPARATELY BUT SHALL BE INCLUDED IN' THE WORK.
4 1-9 BOTTOM SLAB — HEADWALL DIMENSION AND CONCRETE QUANTITY
3 EA SAME SZE AS-7 BAR 5 2-2 oI o8 2 3" 6" 6" SHALL BE ACCORDING TO STANDARD PLAN M-606—1, SHEET 16.
e = i " LA, % T o o
e 7 3-1 | -606-1, :
8 4-0 STAGE 2 I STAGE 1 — POST ANCHORS AND CONCRETE FOR HEADWALL MOUNT
g 9 5.1 OF GUARDRAIL WILL NOT BE MEASURED AND PAID
Vi+1-0 = o5 NOT TO SCALE FOR SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.
_ — POST ANCHORS WHEN REQUIRED AND ENCASED IN HEADWALL CONCRETE
SECTION C-C L =1 SHALL CONFORM TO ASTM A 36 OR AASHTO M 169 STEEL ’
NOTE: THIS DETAIL IS FOR CONSTRUCTION JOINTS PERPENDICULAR TO THE :
HEADWALL CORNER REINFORCING DETAIL ¢ OF THE BOX ONLY.
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TRIPLE CONCRETE BOX CULVERT DIMENSIONS & QUANTITIES (EXCLUDING HEADWALLS & TOEWALLS)

BOX SIZE FILL SLAB & WALL BAR SIZES DIMENSIONS QUANTITIES
HEIGHT |1 CKNESS (INCHES) di4
S [ R | HT. [ WIDTH | ALLOWED ti¥ to | by | by [wiK¥ & wy|ws¥& we| ci¥ ¢y h ha V4 va v3 CONCRETE | REBAR STL
FT. | FT. [FT=IN|FT=IN.| FT—FT. | T¢ | Tp |TW&TW;| # | # | # | # # # # | # |NO.|[FT.=IN.JFT.=IN.[FT.=IN.| FT.=IN.| FT.—=IN. | CU.YDS. /LIN.FT. | LBS. /LIN.FT.
7-65|27/-4 | 07108 | 85|10 | 10 61 6|6 4 4 1 51 6 2-9 | 3-4 | 6-6 | 2-9 | 2-5 2.301 526 HEADWALL AND TOEWALL QUANTITIES
7-9.5 | 27-4 | >87012 | 10 [11.5] 10 65|65 2 z 45 2-7 | 2-9 | 6-8 | 2-5 | 2-5 2.555 490 o o o o o °
o [B=15[27-4 [>121016] 12 [13.5] 10 6| 51615 4 4 4 | 5 ]128[ 2-7 | 2-9 | 6-9 | 2-8 | 2-8 2.892 495 HEADWALL SKEW ANGLE 90" 10 75 74" T0 60 597 T0 45
8-5.5 | 27-4 |>16T020]| 14 [15.5 10 65|65 2 z 2| 4 2—7 | 2=7 | 7-0 | 2=9 | 2-9 3.229 186 REBAR REBAR REBAR
8-9.5 | 27-4 |>20T026] 16 |17.5] 10 616165 4 4 415 3-1 | 27 | 7-2 | 3-4 | 2-11 3.567 529 SPAN — S Z |STIRRUPS|  quanT. | Z [STRRUPS|  quant, | Z [STIRRUPS|  quanT.
8 9—-1 | 27-4 |>26T030] 18 | 19 10 6 | 6 | 6 5 4 4 515 3—-6 2-9 7-4 3—-6 3—1 3.862 545 FT. # # LBS./LIN.FT. | # # LBS./LIN.FT. | # # LBS./LIN.FT.
9-6.5 | 27-4 | 07108 |8.5] 10 | 10 6 6|6 4 4 7 5] 6 2-9 | 3-4 | 8-6 | 2-9 | 2-4 2.548 521
9-9.5 | 27-4 | >87012 | 10 [11.5] 10 6| 5|65 2 z 45 2-7 | 2-9 | 8-8 | 2-10 | 2-5 2.801 524 8 40 4 22.3 4 4 22.1 5 4 25.9
8 [10-1.5| 27-4 |>1270 16| 12 [13.5] 10 65|55 4 7 4 | 5 |144] 2=7 | 2=9 | 8-10 | 2-7 | 2=7 3.139 502
10 5| 4 26.5 5| 4 26.3 7] 4 38.1
10=5 | 27—4 [>1671022]14.5] 16 | 10 615|615 4 4 4| 4 2=7 | 2=7 | 9=0 | 2=11 | 2—-11 3.561 523
11-0.5|27-10 |>22T030(17.5| 19 | 115 | 6 | 5 | 6 | 5 2 z 5] 5 3—10 | 2—11 | 9-3 | 3-6 | 3—1 4.271 567 12 5| 4 25.7 6| 4 30.8 8| s 47.4
7-95 | 33-4 | 07108 | 10 [11.5] 10 7161715 i z 5] 5 2-9 | 2-9 | 6-8 | 2-10 | 2-6 2.953 678 14 6| 4 30.0 7| 4 358 [10] 5 65.0
8-2.5 | 33-4 | >87012 [12.5]| 14 | 10 61 6|65 2 z 4| 4 2—7 | 2-7 | 6-10 | 2-8 | 2-8 3.467 608
. . # # #
6 8-6.5 | 33-4 |>127016]14.5] 16 | 10 716166 4 7 4 [ 4 "0 27 [ 27 [ 7-0 [ 2-11 [ 2-11 3.879 656 16 6] 4 295 8 5 46.2
9-1.5 | 33-4 |>167022| 18 [19.5] 10 716166 2 z 5] 5 36 | 2-9 | 7-4 | 3-6 | 3-1 4.599 692 18 7] 4 34.9 9| s 53.7 x| = *
9-7.5|33-4 | 07106 | 9 [10.5] 10 7161715 4 7 5] 5 2-=9 | 2-9 | 87 | 2-9 | 2-4 2.994 711
0-9.5 | 33-4 | >6108 | 10 [11.5] 10 7161715 4 4 515 2-9 | 2=9 | 8-8 | 2-11] 2-5 3200 728 20 7] 4 43 |1 6 4L x| % *
8 [10-2.5| 33-4 | >870 12 [12.5]| 14 | 10 61 6|65 2 z 4 | 5 |156] 2=7 | 2-9 | 8-10 | 2-8 | 2-8 3.714 625 CONCRETE QUANTITY = 0.085 CU.YDS./LIN.FT.
10 10-6.5| 33—4 [>1270 16]14.5] 16 | 10 6 6|66 4 7 4| 4 2=7 | 2=7 | 9-=0 | 2=9 | 2-9 4.126 651
11-1.5| 33-4 |>1671022| 18 [19.5] 10 6 6|66 2 z 5] 5 36 | 2-9 | 9-4 | 3-6 | 31 2.846 691
11-9.5/33-4 | 07108 | 10 [11.5] 10 6 1 6|65 4 7 5] 5 2-9 | 3-4 |10-8 | 2-10 | 2-5 3.447 673
12-2 | 33-4 | >87012 | 12 | 14 | 10 6| 5|65 2 z 5] 5 2-9 | 2-9 [10-10] 3-1 | 2-8 3.909 665
10 [12-4.5| 33=4 [>127014]13.5] 15 | 10 65|65 4 7 5 | 5 |164] 2=9 | 2=9 [10-11] 3-2 | 2-9 4.167 648
12-6.5| 33-6 |>14T016]14.5] 16 | 105 | 6 | 6 | 6 | 5 1 7 5 5 2-10 | 2-10 | 11=0 | 3-3 | 2-10 2.450 677 NOTES
13-1 | 34-0 |>16T02217.5(19.5| 12 6 1 6|66 5 z 5] 5 3-8 | 2-11 | 11-3 | 3-6 | 3-6 5.304 754 e
7-8.5 | 39-4 0T04 |95 11 10 7161715 4 5 5 6 2-9 3—4 6—7 | 2—=10 | 2=10 3.229 816 1. QUANTITIES ARE PER LINEAR FOOT (OF HEADWALL) FOR ONE HEADWALL AND TOEWALL AND
8-0.5|39-4 | >4708 [11.5] 13 10 7161716 4 4 5[5 2-9 | 2-9 6-9 3-0 [ 2-6 3.715 802 INCLUDE ALL HEADWALL AND TOEWALL REINFORCING STEEL. QUANTITY INCLUDED WAS CALCULATED
6 8-3.5|39-4 | >8T0 10 | 13 |14.5 10 7161716 4 4 5|5 152 2-9 2-9 [ 6-11] 3—1 2-8 4.079 807 PER 1 FT. STRIP. SKEW ANGLE MAY VARY. QUANTITIES SHALL BE PAID FOR AS SHOWN ON
8-5.5 | 39-4 |>1070 12|14.5| 16 | 10 716176 2 z 4| 4 2—7 | 2-7 | 7-0 | 2-9 | 2-9 2.443 783 THE PLANS.
9-0.5 | 39-4 |>12T0 16[17.5| 19 | 10 7171716 4 7 5] 5 36 | 2=9 | 7-3 | 3-6 | 31 5.172 862
9-2.5 | 30-4 [>1670 18[18.5] 20 | 10 7171717 4 4 5[5 3-6 | 2-9 | 7-4 | 3-7 [ 3-2 5.415 906 % ). A SKEWED HEADWALL IS NOT RECOMMENDED FOR THESE SPANS. A SPECIAL DESIGN IS REQUIRED.
12 9-9.5 | 39-4 | 0704 | 10 [11.5] 10 7161715 2 5 6 | 7 34 | 3-8 | 8-8 | 3-3 | 2—11 3.598 903
10-0.5| 39-4 | >4T108 [11.5] 13 | _10 7161716 1 4 5 5 2—9 | 2-=9 | 89 | 3-0 | 2-8 3.962 840
8 [10-6.5]39-4 [>870 12 |14.5] 16 | 10 716716 % 4 5 4 "% 2=9 [ 2-7 | 9-0 | 2-10 [ 2-10 4.690 834 3. FOR HEADWALL AND TOEWALL DETAILS SEE SHEET 1.
N-25 394 >12 018 185 20, 10 7 7 78 : : 55 3-8 29 (94 7 52 5.007 898 4. WHEN THE FILL HEIGHT IS LESS THAN OR EQUAL TO 2 FT.=0 IN., ALL REINFORCING BARS
12_’1 39-4 [ >4708 [11.5 13’5 0 T T 716 4 4 5 5 2-9 -9 [ 10=9 | 3-0 2—7 4‘270 869 IN THE HEADWALL, ALL REINFORCING BARS DESIGNATED BY AN ASTERISK (), AND THE dq
10 (21394 2408 1.5 155, 19 T : . R e e Lo 42 o9 IN THE BARS IN THE TOP MAT OF THE TOP SLAB SHALL BE EPOXY COATED.
13-3 | 39-8 [>1210 18 |18.5]20.5] 11 7161716 5 z 5] 5 3—7 | 2-10 |11-4 | 3-8 | 3-8 6.133 922
5. REINFORCING QUANTITIES INCLUDE BOTH EPOXY—COATED AND UNCOATED BARS.
7-11 | 45-4 | 0704 | 11 |12 | 10 717186 7 5 6 | 7 3-4 | 3-8 | 6-8 | 3-4 | 2-11 3.959 1103
6 [ 8-4 [45-4 [ >4T08 [135[145] 10 [8|7|8[6]| 4 4 [ 515 [176[ 2-9 [ 2-9 | 6=11[ 31 [ 2-8 4.658 1070 6. WHEN AN R (RISE) OF LESS THAN 6 FT. IS REQUIRED, USE THE BAR SIZES AND THE SLAB
SZH ig:: >%TT°0 142 111 }g ]8 g ; g Z 1 g g ? g:i §Z§ g:g g:z 23_-101 i«ggg Hig AND WALL THICKNESSES FOR THE 6 FT. RISE (IF AVAILABLE ON THE TABLE).
4] 8 118-_fi55 jg:j ;84%’ 132 113;5 1]355 ]g g ; g ‘; j 1 g g 192 §:§ §:g %‘_13‘ g:g §:g g‘ggg Hgg A 7. THE SIZE OF dq BARS IS #4. THE NUMBER OF BARS REQUIRED IS LISTED.
11-11]45-4 | 0104 | 11 |12 | 10 717186 4 5 6 | 7 3—4 | 3-8 |10-9 | 3-4 | 2—-11 4.453 1087
10 [12-4.5|45-4 | >4T108 [13.5]| 15 | _10 8| 7186 1 4 6 | 5 |200[ 3-4 | 2-9 [10-11] 3-2 | 2-9 5.222 1164
12-11.5 45-4 | >87012 | 17 |18.5] 10 8| 7187 2 z 6 | 5 4-3 | 2-9 [11-3 | 3-5 | 3-0 6.202 1226
8-1.5|51-4 | 0704 | 12 [13.5] 10 8| 7186 i 5 6 | 7 3-4 | 3-4 |6-10 | 3-5 | 3-0 4.781 1274
o [ 8=5 [51=4 [>4706 [ 14 [15 | 10 81 7197 2 4 6 [ 6 | ggl 3=4 | 34 [ 7-0 [ 3-7 | 2-9 5.335 1354
8-8.5 | 51-4 | >6108 [15.5] 17 | 10 871817 4 7 5] 5 36 | 2-9 | 7-1 | 3-4 | 2—-11 5.890 1248
9-0 |51-4 [>8T010 [17.5]18.5] 10 8 8197 2 z 5] 5 36 | 2-9 | 7-3 | 3-6 | 3-0 6.444 1401
10-1 | 51-4 | 0704 [11.5][13.5] 10 8| 7186 5 5 6 | 6 3—4 | 3-4 | 8-9 | 3-6 | 3—1 4.949 1324
16| & |10=5 [51=4 [>4T06 |14 [ 15| 10 8 | 7197 4 4 6 [ 6 |ppe| 3=4 | 34 [ 9-0 | 3-7 | 2-9 5.582 1393
10-8.5|51-4 | >6T08 [15.5] 17 | 10 8| 7187 2 z 515 36 | 2-=9 | 9-1 | 3-4 | 2—-11 6.137 1283
11-0 | 51—4 [>87010 | 17 |19 | 10 87187 4 7 5] 5 36 | 2=9 | 9-5 | 3-6 | 3—1 6.691 1287
12-1 |51-4 | 0704 |12 |13 | 10 8| 7186 2 5 717 3-8 | 3-8 [10-10] 4—11 | 3-0 5.195 1407
10 [12=5 [51-4 [ >4706 [14 [15 | 10 8| 7187 4 4 6 | 6 |,qp| 3=4 | 3=4 [11-0 [ 3-7 | 2-9 5.829 1377
12-8.5|51-4 | >6T08 [15.5] 17 | 10 8 7187 2 z 6 | 6 4-3 | 3-4 | 11-1] 3-9 | 2-10 6.444 1359
13-0.5| 51—4 [ >87010 | 17 [19.5] 10 8| 7187 4 7 6 | 5 24-3 | 2-9 |11-3 | 3-6 | 3—1 7.017 1348
84 |57-4 | 0704 135145 10 9 | 8|97 7 5 7 17 3-8 | 3-8 | 6-11] 3-7 | 3-2 5.695 1717
6 [B-8.5 |57-4 | >4T06 |15.5] 17 |10 9 8|97 2 4 6 | 6 |200[ 4=3 | 34 | 7-1 | 3-9 | 2—11 6.492 1648
9-1.5 | 57-4 | >6108 | 18 [19.5] 10 98|97 4 7 5] 5 36 | 2-9 | 7-4 | 3-6 | 3—1 7.377 1612
10-4 | 57-4 | 07104 [13.5]145] 10 9 [ 8|97 1 5 717 3-8 | 3-8 | 8-11] 3-6 | 3—1 5.942 1684
18| 8 [10-8 |57-4 | >4706 |15.5/16.5| 10 9 [ 8|97 2 4 6 | 6 |216] 4=3 | 3—4 | 9-1 | 3-8 | 2-10 6.650 1685
11-1 | 57-4 | >6T08 | 18 | 19 | 10 98|97 2 z 6 | 5 2-3 | 2-9 | 9-4 | 3-6 | 31 7.535 1665
12-4.5|57-4 | 0704 [13.5] 15 | 10 98|97 4 5 717 3-8 | 3-8 |[10-11] 4—-1 | 3-2 6.278 1818
10 [12-8 |57-4 | >4T106 |15.5]16.5| 10 9 [ 897 1 4 6 | 6 |224] 4-3 | 3-4 | 11-1 | 3-8 | 2-10 6.897 1719
13-1.5|57-4 | >6108 | 18 [19.5] 10 98|97 2 z 6 | 6 2-3 | 3-4 | 11-4 | 3—11 | 31 7.870 1726
6 |B=65163-4 | 0104 [145]16 | 10 9 | 897 7 5 8 | 7 |94 41 | 3-8 [ 7-0 | 4-2 | 3-3 6.703 1913
8-10.5] 63-6 | >4T06 [16.5] 18 | 105 | 9 | 8 | 10| 8 2 4 7 1 6 29 | 3-4 | 7-2 | 3-11 | 3-0 7.539 2031
20| g [10-6.5[63-4 | 0104 [145[ 16 | 10 9897 4 5 7 [ 7 |40l 3=8 | 3-8 [ 9-0 | 4=2 | 3-3 6.950 1931
10—11] 63—4 | >4706 | 17 | 18 | 10 9 | 8 10| 8 2 4 6 | 6 4-3 | 3-4 | 9-3 | 3-10 | 3-0 7.829 2037
10 12-65[63-4 | 0704 [14.5[ 16 | 10 98|97 4 5 8 | 7 |4l 4=1 | 3-8 [11=0 | 4=2 | 3-3 7.197 2016
12-11]63-4 | >4T06 | 17 | 18 |_10 9 | 8 10| 8 1 4 717 2-—9 | 3-8 |11-3 | 45 | 3-0 8.076 2131
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|— X ——| l X1 |
HEADWALL FOR SINGLE PIPE HEADWALL FOR DOUBLE PIPE . U . | GENERAL NOTES
X X s 2 2 . . 1. CONCRETE SHALL BE CLASS B.

1
2" CLR. ALL AROUND (TYP. :
= —}- 403 ‘ (ve. Ko o } %o Ba C (B X\ 2. HEADWALL SHALL BE PERPENDICULAR TO THE PIPE G UNLESS OTHERWISE SHOWN ON THE
. 2 | 4 B R i PLANS. TABULATED DIMENSIONS AND QUANTITIES MUST BE ADJUSTED FOR SKEWED INSTALLATIONS.
a 4 <
1772 N | | D7 3. FOR WINGWALL DETAILS, SEE STANDARD PLAN M—601-20.
s / B . L . 4. VOLUME OCCUPIED BY PIPE HAS BEEN DEDUCTED FROM STEEL AND CONCRETE QUANTITIES.
i ) o (13$RS A ] 1'5 Ba + 24 |- f 5. EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED 3/, IN.
\ y ‘ "—y—<— Ba + A — 6. ALL REINFORCING BARS SHALL HAVE A 2 IN. MINIMUM CLEARANCE.
e < H 75 Ba + 12
- \ N, e / - DIMENSIONS QUANTITIES A WHEN TWO OR MORE PIPES ARE LAID SIDE BY SIDE, THEY SHALL BE PLACED SO THAT
| e i O O 0 8o lBe | X Al x1 |a y |8 x| CONCRETE | STEEL = THE ADJACENT PIPES WILL BE 5 INSIDE DIAMETER APART, OR %, INSIDE SPAN APART,
C f cf b ol 404 aRe| ot 1 et 21SGL [ DBL [ SGL |DBL OR 3 FT. APART (INCLUDING WALL THICKNESS), WHICHEVER IS LESS.
24" NOTCH, 7 - ‘ \ 8 IN. [ IN. [ FT.=IN. | IN. | FT.=IN. | IN. | FT.=IN. | IN. [N, cUND. |cUD. 1B, [LBS
AL FoR : |° 1okl b 54165 8-9 |83 | 15-6 | 7 | 9-2 |17 20| 2.12 | 355 | 209|364 = ADD 0.89 x (X OR X1 ) (LB.) WHEN APRON IS REQUIRED.
11T ] O O O 60| 72| 9-6 | 7 | 17-0 | 10| 9-8 |11 | 21| 2.35 | 399 | 236|414
b I— —~I 403 e e B e e b —401 66| 79| 10-3 |117 | 18-6 | 7 | 10-2 |14 | 22| 2.60 | 4.44 | 249453
402 —  |=— 102 | 402 72| 86| 11-0 19 20-0 | 10| 10-8 [17]23| 285 | 4.91 | 270|476
Al . =T 12 e - 78 93 11-9 |8V | 21-3 | 11 [ 11-2 [11|24] 3.11 [ 5.29 | 306[527
A 12" CTRS. A Ay 12 ORS Ay 84100| 12-6 | 7. | 22-6| 7 | 11-8 |14 | 25| 338 | 568 | 333|572 X X1
90 [107[ 13-3 |11V, | 23-9 | 81k 12-2 [17] 26| 3.66 | 6.08 | 335|593 16 T . 7
96 |114| 14-0 | 10 | 25-0 | 10 | 12-8 [11] 27| 394 | 6.48 | 379 649 I : c
102[ 121 14-9 [ 81/ | 26-3 [111/;| 13-2 [14[ 28] 424 | 6.89 | 400] 664 s RSE|
- - 2,, 2” (TWO EACH T|E) 20” M|N. 108 128 15—6 7 27—6 7 13—8 17 29 4.54 7.30 424 707 + ‘_»24” SPAN 36” SPAN 24”<_
“ HEADWALL « * "= ‘{ LAP " - e -
4q — . . a 36” < . a a Aq
| Pt - T <
1 R A7 T B v o =— SPAN + 48" —| I~ 2 SPAN + 84
| 402 C "
| DIMENSIONS QUANTITIES

. . - X
’ ] I‘—4§1—% |_—4?)2‘| " "B e e | T | lm | N SgLONCREEEBL SSLTEEBB.L
| 403 404 . i NN / FT=IN. | IN. | FT.=IN. / % | 0B, | SSLT DL
- N T _ " 24”7/-\24’2 72 | 81 [ 59| 10-9 8% 20-6 | 7 [ 9-3 [17'5] 272 | 5.10 | 250 | 467
WINGWALL \ R - REBLE PPE = Be’ & 4\30// 78 | 87 | 63 | 11-3 |111/y] 21-6 | 7 | 9-7 [10',| 285 | 534 | 275|531
= FLEXIBLE ARCH = SPAN + 8” 84 | 95 [ 67| 11-9 |8%|22-10| 9 | 9-11 [12'5| 308 | 579 |290|547
f STRUCTURAL PLATE ARCH = RISE + 8 g q 90 | 103 | 71| 12-7 | 7%, 24-2 | 11| 10-3 | 15 | 330 | 621 | 321|591
s SR ~ | AEEEIRAEIREE T E I I
Ba + 48 ~———— 2 Bat 4 + 48" - 2] 257 “1 9 A 5 :
FRONT _—‘ ¢ F_ ard 108 | 128 | 83 | 148 | 8 | 28-4 | 12 | 11-3 [11/,| 3.96 | 7.51 | 376 | 699
OPTOML FUET 7} TR WAL~ 12 [ f 7 e QUANTITES HEADWALL FOR FLEXIBLE PIPE ARCH
= 703 | ! 2w | o I B e e B
127 o 401 16” 4 IN. | FT.=IN. | IN. | FT.=IN. | IN. | FT.=IN. [IN. DIMENSIONS QUANTITIES
775 £ T 403 I oy | A i P B T CU. YD. | cU. YD. | (BS.] LBS.
177 } = : 54 | 8-6 | 7 | 15-3 1115 8-10 |15] 219 | 381 | 211] 358 EQUV-| span | RISE | x| A | X1 | Ar| y | B | CONCRETE STEEL =
\ \ 60| 9-0 | 10 | 16-6 | 7 | 9-4 |18 238 | 425 | 217396 BO | FT-IN. | FT.oN. | FT.=IN. | IN. | FT—IN. | IN. | FT.=IN. | IN. [ SGL " DBL ~I"SCLT DB
1-0" o | 0] 66| 9-6 | 7 | 17-9 [8V4] 9-10 12| 258 | 470 |252] 454 ‘ 1 e XD 1 CU. YD, LLES.1 LES.
5x /@ 12" Centers/ / / BEVEL | ‘Ll— 404 | | 72| 10-0 | 10 | 19-0 | 10°| 104 [15] 278 | 517 | 255|472 66 | 6-1 | 4-7 | 10-1 [10%5) 19-2 | 11 | 8-11 151/2 252 | 470 |232] 424
CH FACE PROJ’ECTED / 402 ‘ ‘ 78 10-6 7 20-0 10 | 10-10 |18 2.98 5.56 276 | 499 75 7-0 5-1 11-0 10 21-0 10 9-5 9 /2 2.80 5.25 282 | 509
INTO WINGWALL 2°-0" MIN. / / / \ \I |.> 84 | 11-0 10 | 21-0 | 10 | 11-4 12| 319 5.95 | 297|553 84 7-11 5-7 | 11-11]9%2| 22-10 | 9 9-11 |12'4] 3.08 579 | 291 | 540
/ /7, | " =404 Ba \ \ 90 | 11-6 | 7 | 22-0 | 10 | 11-10 |15| 340 | 636 | 317|517 93 | 8-10 | 6-1 [12-10 | 9 | 24-8 | 8 | 10-5 |15'5| 336 | 6.33 | 309 | 622
/ / 4 || | | 9 | 12-0 | 10 | 23-0 | 10 | 12-4 |18] 362 | 679 |321]597 102 | 9-9 | 6-7 | 13-9 8‘;2 26-6 | 7 | 10-11 |9V 363 | 686 |379 673
TOP OF // | \I. _l_ 404 | | }8% }%:8 170 %g:g }8 1123:1£ % iigg ;gg ggg ggg 11 | 10-11 | 7-1 | 14-11 |9V, | 28-10 | 9 | 11-5 |12',| 405 | 7.67 |377 | 711
WINGWALL ) R O\ SARS | | 120 | 11-10 | 7-7 | 15-10 | 9 | 30-8 | & | 11-11|1572| 436 | 8.28 | 395|731
FOOTING. INTO | | \ \ HEADWALL FOR FLEXIBLE ROUND PIPE 132 | 12-10 | 8-4 | 16-10 | 9 | 32-8 | 8 | 12-8 | 11 | 475 | 9.03 | 441|839
caf ) THE HEADWALL 50T—F B = 141 | 14-1 | 8-9 | 18-1 [10V4| 35-2 | 11 | 13-1 [13,] 5.17 | 9.86 | 448 931
/ . 401 — : z ) o 150 | 15-4 | 9-3 | 19-4 | 12°| 37-8 | 8 | 13-7 [161/,] 569 | 10.88 | 490 | 953
/ 403 6" o N I AR 159 [15-10 [ 9-10 [19-10 [ 9 [ 38-8 [ 8 [ 14-2 | 11 | 589 | 11.25 [534[1019
/ . ’ ‘ — FLOW | PROJECT 1'-0” INTO HEADWALL FOR STRUCTURAL PLATE ARCH
/0 ™ « | e
7 | 403k : i . =
/ N Tveea B Zy s << f~— HEADWALL W o | 90 | 85 | 80 | 75 | 70 | 65 | 60 | 55 | 50 | 45 | 40 | 35 | 30
INSTALLATION APRON
TOP_VIEW INLET OUTLET INLET OUTLET WHEN APRON IS _REQUIRED (ggg&%) 1.000 | 1.004 | 1.015 | 1.035 | 1.064 | 1.103 | 1155 | 1.221 | 1.305 | 1.414 | 1.556 | 1.743 | 2.000
WINGWALL ENDS OF ENDS OF
FLEXIBLE PIPE RIGID PIPE SKEW FACTOR TABLE
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WWF 4 x 4 — W4 x W4 AT 85 LB./100 SQ. FT.
3" CLEARANCE AT TOP AND SIDES OF PIPE,
6" CLEARANCE AT BOTTOM. (TYP. ALL WALLS)

FLEXIBLE PIPE AND MPA SHALL
HAVE 3/,” DIA. GALV. ANCHOR BOLTS
EVENLY SPACED AT 19”.

Ba —\'
\ k
\__ 3-#5 BARS
Ba IN LENGTH
Lm

FLEXIBLE SINGLE PIPE

»

CLR —

NOTE:

REINFORCEMENT CLEARANCES
SHOWN ARE TYPICAL FOR ALL
WALLS ON THIS SHEET.

THIS AREA IS APPROX.
056(F X §—

3CIR — - RISE, I
i QYA 7
k
‘ i T
R B - :
f (____—3-#5 BaRs | C—/gNé‘E)SFBmSlN LENGTH
6"CLR BC IN LENGTH ! La |
Le SINGLE MPA

RIGID SINGLE PIPE

N

GENERAL NOTES
- CONCRETE SHALL BE CLASS B.

2. EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED

/a IN.
. IF A PRECAST HEADWALL IS USED, A PERMANENT

EPOXY BOND, APPROVED BY THE ENGINEER, SHALL BE
USED BETWEEN PIPE AND HEADWALL.

4. HEADWALL SHALL BE PERPENDICULAR TO THE CULVERT

CENTERLINE UNLESS OTHERWISE SPECIFIED. TABULATED
DIMENSIONS AND QUANTITIES SHALL BE ADJUSTED
FOR SKEWED INSTALLATIONS.

. HEADWALL ANCHOR BOLTS SHALL CONFORM TO
AASHTO M 167 AND SHALL BE INCLUDED IN THE
COST OF PIPE.

6. HEADWALL ANCHOR BOLTS SHALL BE USED ONLY

WITH FLEXIBLE PIPE, BOTH ROUND AND ARCH.

HEADWALL FOR ROUND PIPE

Ba RISE, I
+ + - T
\ ‘ /2
N k k
R L
3 | /4" DA LTI
L (U345 BARS (U545 Bars | / C ¥ —#5 BARS | |
-—Lm,, B ! Ba IN LENGTH Le/, B " Bc N LENGTH ONE_SPAN IN LENGTH 3/, DIA JORNDONDm
| UNDER EACH PIPE. UNDER EACH PIPE Ta UNDER EACH PIPE | G
! ‘R = 9/,” +3/..”
m | i | DOUBLE MPA T iI/16
FLEXIBLE DOUBLE PIPE RIGID DOUBLE PIPE e AL a 5" . 2“-"3 -
2
RANGE | RANGE | RANGE WHEN SHOWN ON THE PLANS, -

OF OF OF SINGLE DOUBLE BEVEL TOP HALF OF PIPE FILL SLOPE 6 to38 |
Equv. | sPans | rises | ka | La | C | Ta |[CONCRETE| STEEL |CONCRETE| STEEL | f'\ore: eac UNE OF THE PIPE ARCH TABLE DESCRIBES A SINGLE | |
DIAMS. r LBS LBS HEADWALL THAT WILL ACCOMMODATE SEVERAL SIZES OF PIPE-ARCH. |

N CU. YDS. - |CU. YOS : THE CONCRETE QUANTITIES IN THIS TABLE ARE BASED ON DEDUCTION OF wouo & . DI I
36-42 | 39-47 | 30-36 | 48 | 94 | 71 | 165 | 1.01 | 329 | 175 | 615 S R i AEDWAL OF THE MEDIAN SIZE PIPE IN THE RANGE L2 ] -
42-48 | 48-59 | 31-41| 48 | 118 | 89 | 207 | 1.25 | 41.4 | 214 | 77.3 ’ d 7 STRUCRAL PUATE |
54-60 | 60-71 | 40-51| 51 | 142 | 107 | 249 | 1.53 | 52.2 2.61 97.2 STRUCTURAL P
60-75 | 72-83 | 44-69 | 69 | 166 | 119 | 285 | 2.49 78.3 414 | 1420 | [4 aowust L, B, T, C, #5 BAR LENGTH AND QUANTITIES WHEN SKEW IS < 90° USE 21/ DIA.
72-81 | 84-95 | 63—72| 72 | 190 | 131 | 321 | 2.93 | 93.1 476 | 1665 | WASHERS WITH
84-90 | 96-107| 69-76| 76 | 214 | 143 | 357 | 3.42 | 1101 | 545 | 194.6 FLEXIBLE. PIPE: PLASTIC PIPE.

& HEADWALL FOR METAL PIPE_ARCH (MPA) ROUND OR ARCH &m0

o | rep FLEXIBLE PIPE RIGID_PIPE N B TYPICAL GALVANIZED
DIA. | 0D SINGLE DOUBLE SINGLE DOUBLE |] SKEW®| FACTOR ANCHOR BOLTS
Ba | Bc k | LmLe | B | Tm | Tc |coNcRETE]STEEL [CONCRETE | STEEL | CONCRETE|STEEL |CONCRETE | STEEL 90 | 1.000

N. CU. YDS.| LBS.|CU. YDS.| LBS.|CU. YDS.| LBS.|CU. YDS.| LBS. gg 18?; STEEL QUANTITIES ON THIS SHEET
36 | 44 | 48 |81 |99 | 56 | 137 ] 155 : : . . . . . . : ARE BASED ON WWF AS SHOWN AT

087 |27.0| 1.43 | 49.3] 1.03 |333| 152 | 57.2 > | 108 ” e o

42 | 51 | 48 |94 | 114 | 63 | 157 | 177 | 0.99 |31.4| 158 |56.9| 1.15 | 383| 1.66 | 66.1 o | 1o 6 AT

48 | 58 | 48 | 108 | 130 | 72 | 180 | 202 | 1.10 |36.0| 1.76 | 64.4| 1.27 | 43.6] 1.81 | 75.3 A B GROUND 04 L8/LN. Pl

54 | 65 | 54 | 121 | 146 | 81 | 202 | 227 | 1.39 |44.6| 2.22 | 80.1| 1.60 |54.1| 2.30 | 925 = N § |

60 | 72 | 60 | 134 | 161 | 90 | 224 | 251 | 1.70 |54.1| 2.73 | 96.8| 1.96 | 65.7| 2.83 [111.2 s . .

66 | 79 | 66 | 148 | 177 | 99 | 247|276 | 2.07 |64.9 | 3.31 [115.4| 237 |78.1| 3.42 [131.9 o | 13508 T K MINUS 9

72| 86 | 72 | 161 | 193 | 108 | 269 | 301 | 2.46 |76.4| 3.93 |1352] 2.83 |91.9| 408 |154.4 P A K ﬁR .

78 | 93 | 78 | 175 | 208 | 114 | 289 | 322 | 2.90 |89.1| 457 |155.8| 3.30 [106.5| 4.71 [177.1 40 | 1558 N N G MINUS 9

84 | 100 | 84 | 188 | 224 | 120 | 308 | 344 | 3.35 [102.4| 523 |[177.4] 3.83 [122.5] 541 [201.6 i i — T

90 | 107 | 90 | 202 | 240 | 126 | 328 | 366 | 3.86 |117.1| 596 |200.8| 4.40 |139.7| 6.16 |227.8 30 | 2600 | RIGID PIPE | ]

96 | 114 | 96 | 215 | 255 | 132 | 347 | 387 | 4.38 [132.3| 6.71 |225.1| 4.98 |157.5| 6.93 |254.9 : r Ll - !

— ~—12"  SIDE VIEWS Ta, Lm, Lec, Tm or Tcunus 6
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GENERAL NOTES

1. FOR SIZE AND LOCATION OF PIPES, SEE THE PLANS.
2. ALL CONCRETE SHALL BE CLASS B.

3. FOOTINGS IN ROCK SHALL BE POURED OUT TO ROCK AND
NOT FORMED IN ACCORDANCE WITH SUBSECTION 601.09(b).
H
4. EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED 3/ IN.
18” THICK LAYER OF RIPRAP OR
AS SPECIFIED ON THE PLANS
D \ \
< \
P @&
AR
S
D N
I
SINGLE PIPE DOUBLE PIPE /<\_
CONCRETE HEADWALL INSTALLATIONS A
SEE STANDARD PLAN M-601-10 FOR REINFORCING DETALS.
/
2:1 SLOPE
PIPE DIAMETER (AND EQUIVALENT DIAMETER) (IN.)
PIPE 4" OR 6” THICK CONCRETE SLOPE
18 24 30 36 42 48 AND DITCH PAVING WITH WELDED
WIRE FABRIC 6 x 6 — W 1.4 x W 1.4
TYPE | MATERIAL | SINGLE [DOUBLE| SINGLE |DOUBLE| SINGLE |DOUBLE| SINGLE [DOUBLE| SINGLE [DOUBLE| SINGLE [DOUBLE g g /
BED COURSE MATERIAL OR GEOTEXTILE
RIGID 1.0 1.3 15 2.0 2.0 2.7 28 36 36 46 46 6.0 WHERE SPECIFIED ON THE PLANS
CIRCULAR
FLEXIBLE | 1.1 14 16 2.1 2.2 3.0 3.0 40 39 53 5.0 6.8
23 x 14 30 x 19 38 x 24 45 x 29 53 x 34 60 x 38 PIPE_OUTLET PAVING
ELLIPTICAL| RIGID MAY BE USED WITH MULTIPLE PIPES.
09 | 12 15 | 16 17 | 22 23 | 29 29 | 37 35 | 44
22 x 13 29 x 18 36 x 22 43 x 27 50 x 31 58 x 36
ARCH METAL
09 | 13 14 | 19 18 | 24 24 | 34 32 | 44 34 | s0
= D = EQUIALENT CIRCULAR
CONCRETE_QUANTITIES FOR ONE CONCRETE HEADWALL (CUBIC YARDS) - z ;‘PE D;‘OMFER (NSIDE) DIAMETER (INSIDE)
=D +
D | W= 3D+ 18 ;=§;E+30
= + 18"
THICKNESS | MATERIAL PIPE_DIAVETER (IN.) T = 04 HNEARESTIN) T~ 04 H OEREST IN)
18 24 30 36 42 48 ~ | B = 1.5D (30" MINMUM) ‘ o ’)
" CIRCULAR L-W+B ARCH OR B = 1.5 D (30" MINIMUM
CONCRETE | 04 08 12 FLLIPTICAL L - wW+B
6" CONCRETE 2.6 3.6 4.7
18" RIPRAP 0 s ” s e 39 TYPE OF PIPE  HEADWALL DIMENSIONS TYPE OF PIPE HEADWALL DIMENSIONS
PIPE OUTLET PAVING (CUBIC YARDS)
NOTE: VOLUME OCCUPIED BY PIPE HAS BEEN DEDUCTED.
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GENERAL NOTES

1. ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED 3/, IN.
2. WINGWALL FOOTINGS AND FLOOR OF BOX CULVERT SHALL BE

UN

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

LIMITED FOR SLOPES FLATTER THAN 11/, :1

PLACED MONOLITHICALLY. ° ' [ i CONCRETE APRON, IF SPECIFIED ON PLANS
3. DIMENSIONS “h”, "Ba”, "RISE”, "K’, "L”, "m” AND ANGLES FOR al #4 AONG T 4|
WINGWALLS SHALL BE AS SHOWN ON THE PLANS. T TOP OF WALL |+ |
4. REINFORCING STEEL SHALL BE GRADE 60. 2 oR
5. THE MINIMUM SPLICE LENGTH FOR COMMON BAR SIZES SHALL BE: ’ T q
BAR #4 #5 #6 T T ]
SPLICE LENGTH 1-3" -7 2-0" ‘ ‘> # @ 1-0"
T ¢
| NG
AL AT c—BARS — )
- ‘4__‘/4’
: LA d SKEWED HEADWALL, IF
- L | SPECIFIED ON PLANS
At ! CBC HEADWALL
o
L—T [ W) IF REQUIRED, DRAINAGE BEHIND -0
LA ) SHORT c—BARS f— WINGWALLS WILL BE SPECIFIED &
"1 L ALTERNATE WITH ——— | AND PAID FOR AS SHOWN ¢ /" SKEW ANGLE #5 x a// @ 12" CENTERS
1 LONG c-BARS ON THE PLANS OF ROADWAY
1, 1/”‘ e —_— - AL EACH_FACE: BARS
2 1 3/a X1y STATIONING /\ PROJECT 2'~0" MIN.
N N CONSTR. KEY— d - BARS / I(NTO WINGWALL )
M » .9 SEE M-601-10
) 9 CLR,_|_\ \ , / /STATION
| | , =0" | - J~_ s T~ 6 #4 (SEE DETAL "A") ,
I | A —- t Ty
e = 1'-6" 1'-6" 1-6" 1'-4" -3 1" 9" N | ems, a b
h = ¢ 5 6 7 g 9 10 1" W
a=[ -0 -2 =47 =6 7=8" | 110" | 2-0 2-2" 24" 2-6"
b= 1-8 20" Py 27-8 30" 34" 3-8 -0 vy gy TYPICAL SECTION
M 5 e i i o e 5= Fa 77
¢ & d BARS | §401=6" | §4017—6" | #4@1'-6" | 401—6 | §401—6" | §401—4" | #501-3" | #5011" | #6@9" | #607 | CTRS. T
* CONC.CUYD./LF. | 0.161 0.210 0.259 0.308 0.358 0.407 0.457 0.506 0.556 0.604 B LOCATION OF CBC
* REINF. LB./LF. | 80 9.3 10.7 12.1 14.3 16.4 23.0 286 4.8 54.6 . T— = —— == TOE WAL S LONGTUONAL
* -—— 4 FOOTING BARS, NpA»
DOES NOT INCLUDE TOE WALL QUANTITIES DESIGN TABLE gARS e N _— B oUECT 17-0" MiN. DETAIL "A
(R, INLET APRON IS INTO CULVERT FLOOR
DESIGN FOOTING LIN 3-0 SR S REQUIRED IF CBC FOR PIPE HEADWALL
_ \ #4 I_AT 1-0 ENIaEEDPﬁ‘gSAN (SEE M-601-10)
LD S S 4-0" i FINISHED
1 24 ,f L2 1 SLOPE
I-g" | I Ty w=6'-2" — JYPICAL CULVERT LAYOUT
= I | _
-2 | 0=~
f 1 WITH TOE WALL L.
DESIGN DATA: m
QUANTITIES FOR TOE WALL ONLY 40 1-6"
USE DESIl(i\I FOR ’ ’ ’ ’ ’ CONCRETE 0.049 CU. YD./LIN. FT. t 1-0" UNIT STRESSES: fg = 24,000 PS|
h=4’|= h=5 h=6 h=7 h=8 h=9—-| REINFORCEMENT 3.4 LB./LIN. FT. T fe = 1,200 PSI
— re” ra” CLR n=9 _/
] — e — b —|  EQUIVALENT FLUD PRESSURE = 36 LBS./CU. FT. :
| —Fe. b i S S E— R MAXIMUM TOE PRESSURE = 1 TON/SQ. FI. -
9 m=9 —
] MAX. T, T T — ALL CONSTRUGTION JOINTS SHALL BE THOROUGHLY CLEANED K [ CHANNEL INN
T 3107 # 0 1-6" #4x 2-0" @ 1'-6 BEFORE CONCRETE IS POURED. l AI«M/
. : 5 R WITH CONCRETE APRON  WINGWALL AND APRON CONCRETE SHALL BE: T -~ T
- : | ﬁ4 REINFORCEMENT 0.89 LB./SQ. FT CONCRETE CLASS B, OR D (BOX CULVERT) FOR CBC's. “o)O%F —=— 7~ 3 TOE* WALL <=
o | A 5-6" FM)? 7@?" Bl;l;\)?” ARS 09 LB/S0 L CONCRETE CLASS B, OR D (WALL) FOR PIPES. e . 3"
=4~ MAX, MAX i L. g
8 LIVE LOAD SURCHARGE HAS NOT BEEN CONSIDERED. WALLS CULVERT INVERT
AN P B — APRON WITHIN "/, OF THE EDGE OF THE ROADWAY SHOULDER WILL BOX_ELEVATION
2 - . TOE WALL REQUIRE A SPECIAL DESIGN IN ACCORDANCE WITH AASHTO

TOP OF FOOTING ELEVATION
DESIGN EXAMPLE

STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES.

m = h, Bg OR RISE + (1'-4)
UNLESS OTHERWISE SHOWN ON PLANS
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GENERAL NOTES

. ADEQUATE COVER SHALL BE PROVIDED DURING CONSTRUCTION TO PROTECT
PIPE | MIN. | MAX. HEIGHT OF COVER, H (FT.) & PIPE | MIN. | MAX. HEIGHT OF COVER, H (FT.) & PIPE | MIN. | MAX. HEIGHT OF COVER, H (FT.) & A e B G SN o o
- VALL THCRIESS (1) - VAL GRS () - WAL THGRIESS (1) A A
IN. 0.064 | 0.079 | 0.109 | 0.138 | 0.168 IN. 0.064 | 0.079 | 0.109 | 0.138 | 0.168 IN. 0.064 | 0.079 | 0.109 | 0.138 | 0.168 TOP OF THE PIPE TO THE BOTTOM OF THE PAVEMENTS (HMA OR PCCP).
12 12 92 100 100 100 100 612 %5 66 % 100 100 48 12 9 49 73 88 % . PIPE_SHALL BE PLACED WITH LONGITUDINAL SEAMS AT THE SIDES OR QUARTER
15 12 74 80 100 100 100 42 12 45 56 84 100 100 54 12 35 44 65 78 87 POINTS BUT NOT ALONG TOP OF VERTICAL AXIS.
18 12 61 67 86 90 94 48 12 39 49 73 88 98 60 12 3 39 58 70 8 . STRUCTURAL PLATE PIPES OF EQUAL OR GREATER DIAMETER IN CONFORMANCE
21 12 53 57 74 77 81 54 12 35 44 65 78 87 66 12 28 36 53 64 71 T0 SECTION 510 MAY BE SUBSTITUTED FOR THE PIPES ON THESE SHEETS
2% 12 46 50 65 68 71 60 12 31 39 58 70 78 72 12 2 33 49 58 65 AT THE CONTRACTOR'S EXPENSE.
27 12 41 44 57 60 63 66 12 28 36 53 64 7 78 12 24 30 45 54 60 . WHEN A PIPE IS TO BE EXTENDED, THE SAME PIPE MATERIAL AND SIZE AS
30 12 37 40 52 54 56 7 " 2% 3 " . 65 ot " ” 28 ” 5 5 IN THE ORIGINAL INSTALLATION SHALL BE USED.
ig g gi’ i; ;i ‘7‘3 4871 8 12 24 30 45 54 60 90 12 21 26 39 4 52 . EXTENSIONS FOR CMP ARCH PIPE SHALL MATCH THE CORRUGATIONS AND
84 12 2 28 2 50 56 % 12 2% i “ 29 THE SPAN AND RISE DIMENSIONS OF THE PIPE TO BE EXTENDED.
gf g 30 g; g? gg g; %0 12 2 % b 47 52 102 18 2 4 “ 6 . BACKFILL AND COMPACTION SHALL BE IN ACCORDANCE WITH SECTION 206.
96 12 2 36 44 49 108 18 32 39 43
60 12 52 54 57 102 18 23 34 4 46 14 18 30 37 4 PIPE ARCH WITH EQUAL PERIPHERY AND WITH SPAN AND RISE DIMENSIONS
66 12 49 51 108 18 39 19 43 120 18 2 15 19 APPROXIMATELY EQUAL TO THOSE SPECIFIED ON THE PLANS WILL BE PERMITTED.
72 12 45 47 14 18 30 37 4
78 1 43 (4 pipe ARCH IS INTENDED FOR USE WHERE MINIMUM COVER REQUIREMENTS FOR
120 18 29 35 39 ROUND PIPE CANNOT BE MET. WHEN COVER EXCEEDS 11 FT. USE ROUND PIPE.
" " 20 5 IN. x 1 IN. CORRUGATIONS &
COVER GREATER THAN 90 FT. SHALL BE USED ONLY AFTER A THOROUGH
ROUND STEEL PIPE INVESTIGATION OF FOUNDATION MATERIAL.
3 IN. x 1 IN. CORRUGATIONS
224IN. x % IN. CORRUGATIONS ROUND STEEL PIPE
ROUND_ STEEL PIPE
DIA MAX. HEIGHT
v TYPE AND MATERIAL (IN) OF COVER
PIPE SIZE EQUIV. WALL MIN. MAX. HEIGHT OF COVER : H (I-—I')
SPAN x RISE| DIA. | THICKNESS | COVER H (I-—I')
CORRUGATED 1270 48 5
v N CORNER BEARING PRESSURE POLYETHYLENE (HDPE)
PIPE SIZEV |EQUIV.| WALL MIN. MAX. HEIGHT OF COVER 2 TONS PER SQ. FT. F—
SPAN x RISE| DIA. |THICKNESS | COVER H (FT.) 40 x 31 36 0.064 12 8 POLYETHYLENE (HOPE) 18 70 60 20
46 x 36 42 0.064 12 8
IN. COR'Z\'ETRO,\%AEI'_:NRG SF&REEEURE 53 x 41 48 0.064 12 8 RIBBED POLYVINYL 470 15 95
— = — - - - 60 x 46 54 0.064 15 8 CHLORIDE (PVC)
X ‘ 66 x 51 60 0.064 15 9 FILL HEIGHT REQUIREMENTS GREATER THAN THE MAXIMUM
21 x 15 18 0.064 12 9 ALLOWABLE HEIGHT OF COVER LISTED REQUIRE SPECIAL DESIGN.
73 x 55 66 0.064 18 10
24 x 18 21 0.064 12 8 PLASTIC PIPE
98 x 20 94 0.064 12 7 81 x 59 72 0.064 18 1 FLAaolly FIFL
87 x 63 78 0.064 18 10
35 x 24 %0 0.064 r X 95 x 67 84 0.079 18 1
X B
42 x 29 36 0.064 12 5
103 x 71 90 0.109 18 10
49 x 33 42 0.079 12 5
A . 0100 1 5 12 x 75 96 0.109 21 10
: 17 x 79 102 0.109 21 10 BOTTOM OF PAVEMENT SEE NOTE 1
64 x 43 o 0.109 1 6 128 x 83 108 0.138 24 9 (HMA OR PCCP)
71 x 47 60 0.138 15 6 X :
— = T 5 137 x 87 114 0.138 24
X ' 6 142 x 91 120 0.168 24 FLEXIBLE
83 x 57 72 0.168 18 7 PIPE

22%4IN. x4 IN. CORRUGATIONS

STEEL PIPE ARCH 4

S IN. x 1T IN. AND 5 IN. x 1 IN. CORRUGATIONS

STEEL PIPE ARCH 4

MINIMUM COVER FOR FLEXIBLE PIPE
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PIPE | MIN. MAX. HEIGHT OF COVER, H (FT.) & PIPE | MIN. | MAX. HEIGHT OF COVER, H (FT.) & Ly
DIA. ] COVER WALL THICKNESS (IN.) DIA. ] COVER WALL THICKNESS (IN.) . L |
IN. 0.060 | 0.075 | 0.105 | 0.135 | 0.164 IN. 0.060 | 0.075 | 0.105 | 0.135 | 0.164 2
12 12 50 50 86 90 93 30 15 36 45 62 93 100
15 12 40 40 69 72 74 36 18 30 37 51 77 100
18 12 33 33 57 60 62 42 21 26 32 44 66 86
21 12 28 28 49 51 53 48 24 22 28 38 58 72
24 12 25 25 43 45 46 54 24 20 25 34 51 63
27 15 22 22 38 40 41 60 24 18 22 31 46 57 END SECTION
30 15 20 34 36 37 66 24 20 28 42 51
35 18 16 28 30 31 7 0 18 ”s 38 7 METAL OR PLASTIC PIPE WITH END SECTIONS
42 21 44 52 53 78 7 2 = v NOTE: USE THE H THAT IS GREATER FOR MAXIMUM ALLOWABLE FILL HEIGHT.
48 24 38 45 47 84 2 22 32 40
54 24 34 40 41 %0 7 20 0 7
' Lior L |
60 24 36 37 96 2 19 28 34 1 2
66 2 33 34 102 24 2 )
72 24 3 108 24 24 30
114 24 28
120 24 27
3 IN. x 1 IN. CORRUGATIO/g/S H AlD* BOTTOM OF PAVEMENT
225IN. x'2IN. CORRUGATIONS ROUND ALUMINUM PIPE METAL OR PLASTIC PIPE WITHOUT END SECTIONS
ROUND ALUMINUM PIPE & BUILD EMBANKMENT NOTE: USE THE H THAT IS GREATER FOR MAXIMUM ALLOWABLE FILL HEIGHT.
e E— TO HERE AND EXCAVATE
07d TO DEPTH REQUIRED
OR
0.7 r'SE ’718” d R sPaN 18”——| LEGEND
H = HEIGHT OF COVER LIMIT, MAXIMUM ALLOWABLE HEIGHT OF FILL OVER
piPE sizeV EQUIV. | MIN. WALL MAX. HEIGHT OF COVER H (FT.) 0.3d OR 0.3 SPAN NN THE TOP OF THE PIPE, EXCLUDING PAVEMENT THICKNESS.
SPAN x RISE| DIA. | COVER | THICKNESS |CORNER T 5T \\Z@// SOIL % = THE MINIMUM COVER SHALL BE AS SHOWN ON THESE TABLES OR
RADIl |CORNER BEARING PRESSURE 12" = /\\/\\/\\/\\/\\/\T\/\\/\\/\\/\\f\/ CONFORM TO AASHTO REQUIREMENTS, WHICHEVER IS GREATER.
i , MINIMUM COVER FOR FLEXIBLE PIPE IS MEASURED FROM THE TOP
2 TONS PER SQ. FT. 1 ROCK ¥ 3” BEDDING MATERIAL IN SOIL -
IN. AR (LobSE STRUCTURE. BACKFLL OF THE PIPE TO THE BOTTOM OF THE PAVEMENT: HMA OR PCCP.
T3 5 > 0060 3 m BEDDING MATERIAL IN ROCK SHALL CLASS 1 OR CLASS 2) L, = LENGTH OF PIPE TO BE MEASURED WHEN PLACED IN ACCORDANCE
: BE 12" LOOSE STRUCTURE BACKFILL d+ 36" OR SPAN +36" 1 WITH SECTION 617 OR 624.
21 x 15 18 12 0.060 3 2 s L., = LENGTH OF PIPE TO BE MEASURED WHEN PLACED IN ACCORDANCE
24 x 18 21 12 0.060 3 8 INSTALLATION OF METAL OR PLASTIC PIPES 2 \yTH SECTION 603.
28 x 20 24 15 0.075 3 7 o
35 x 24 30 18 0.075 3 5 __ SLOPE OF GRADE <4 = MINIMUM SPACING BETWEEN OUTSIDE WALLS OF PIPE OR END SECTION.
1
42 x 29 36 21 0.105 3/ 5 V = PIPE ARCH WITH EQUAL PERIPHERY AND WITH SPAN AND RISE DIMENSIONS
49 x 33 24 0.105 5
X 42 4 BOTIOM OF PAVEMENT d H BULD. EMBANKMENT APPROXIMATELY EQUAL TO THOSE REQUIRED BY PLANS WILL BE PERMITTED.
57 x 38 48 24 0.135 5 5 i 2 TO HERE AND EXCAVATE [@ = PIPE ARCH IS INTENDED FOR USE WHERE MINIMUM COVER REQUIREMENTS FOR
64 x 43 54 24 0.135 6 6 /2fPAN, TO DEPTH REQUIRED ROUND PIPE CANNOT BE MET. WHEN COVER EXCEEDS 11 FT. USE ROUND PIPE.
71 x 47 60 24 0.164 7 6 f 367 MAX. (S = COVER GREATER THAN 90 FT. SHALL BE USED ONLY AFTER THOROUGH
0.(7)Rd + INVESTIGATION OF FOUNDATION MATERIAL.
2 1 12" MIN.
2%3IN. x'/2IN. CORRUGATIONS 0.7 RISE ’-fw” d OR sPaN d OR SPAN 18"—-|
ALUMINUM PIPE ARCH «
0.3d OR 0.3 SPAN
Mﬁ/}%&w\/x\n\v\\/x\ﬁ
SN TIITIPIAAANEET 30 BennING MATERIAL IN' SOIL
e G SoiL (LOOSE STRUCTURE BACKFILL
CLASS 1 OR CLASS 2)
INSTALLATION OF MULTIPLE METAL OR PLASTIC PIPES
Computer File Information Sheet Revisions Colorado Department of Transportation MET L ND PL STIC STANDARD PLAN NO.
Creation Date: 07/04/06 Initials: SJR Date: Comments A 4201 East Arkansas Avenue A A A
Last Modification Date: 07/04/06 Initials: LTA =X 'Cm Denver, Colorado 80222 M 603 1
Full Path: www.dot.state.co.us/DesignS t e i mmma NONE: (303) 757-9083 PIPE - -
: .dot. .co. gnSupport/ Vi ———
—— S e Fax: (303) 757-9820
Drawing File Name: 603010202.dwg — . Sh 2 fz
GAD Ver: MicroStation VB Scale: Not to Scale Units Engih | &2 Project Development Branch SRJ/LTA | Issued By: Project Development Branch on July 04, 2006 eet No. 2 o

—42—




CIRCULAR (CIR)

VERTICAL ELLIPTICAL (VE)

HORIZONTAL ELLIPTICAL (HE)

GENERAL NOTES

0.3 0.3
APIPE size=Ba |nyoencss| 03B || sean | Rt WALL 1 oursipe || SPAN RISE WALL 1 outsipe REINFORCED CONCRETE PIFE
THICKNESS (OUTSIDE DY) THICKNESS THICKNESS . ADEQUATE COVER SHALL BE PROVIDED DURING CONSTRUCTION TO PROTECT
(INSIDE_DIA) RISE RISE THE PIPE FROM DAMAGE. THE MINIMUM COVER SHALL BE AS SHOWN ON
IN. T. IN. . IN. . THESE TABLES OR CONFORM TO AASHTO REQUIREMENTS, WHICHEVER IS
GREATER. THE MINIMUM COVER FOR REINFORCED CONCRETE PIPE IS MEASURED
12 2 0.40 FROM THE TOP OF THE PIPE TO THE BOTTOM OF THE PAVEMENTS (HMA OR PCCP).
BUILD EMBANKMENT }g g:% ggg ’3 " 2-3/4 0.49 2. FILL HEIGHTS GREATER THAN MAXIMUM ALLOWED IN THE HEIGHTS OF FILL TABLE
¥8 EE&TEHAQEQEFR%A[\)/ATE : : ON THIS SHEET REQUIRE SPECIAL DESIGN OF STRUCTURE.
0.7 Be 2 2-3/4 0.66 / 3. PIPE DESIGN IS BASED ON SAFETY FACTOR OF 1.33 ON ULTIMATE STRENGTH.
18" 24 3 0.75 30 19 3-1/4 0.66
po 3-1/4 034 u ” 172 073 4, II;E EggHEEROEUFEIs% gXER TOP OF PIPE ARE BASED ON UNIT WEIGHT OF SOIL AT
30 3-1/2 0.92 38 24 3-3/4 0.79 5. PIPE CLASS IS DETERMINED FROM 0.01 IN. CRACK D-LOAD.
33 3-3/4 1.01
6. BEDDING IS CLASS B (MODIFIED) (FROM CONCRETE PIPE DESIGN MANUAL—AMERICAN
l / TN 36 4 110 29 45 4-1/2 1.35 45 29 4-1/2 0.95 CONCRETE PIPE ASSOCIATION) WITH SETTLEMENT RATIO R = 0.0 g4 (YIELDING BED).
| MATERIAL y ‘ ~ BEDDING MATERIAL FOR RIGID PIPE IN SOIL SHALL BE 3 IN. LOOSE THICKNESS
NOTE 6 3}3%%// e 4 15/ 2 n A I LA b > SO L STRUCTURE BACKFILL CLASS 2. BEDDING MATERAL FOR RIGID PIPE IN ROCK SHALL
SN % : -1/ : -1/ . BE 12 IN. LOOSE THICKNESS STRUCTURE BACKFILL CLASS 1.
Sognseseded g ‘ \(< 54 5-1/2 1.62 43 68 6/ 2.00 68 43 6/ 1.38 7. CHANGES IN DESIGN FACTORS REQUIRE COMPENSATING CHANGES IN PIPE DESIGN.
LMITS OF SENCHEHC-O-00LS 60 6 1.80 48 76 6-1/2 2.23 76 48 6-1/2 153
7 5 — LIMITS OF 8. MINIMUM WALL THICKNESS DIMENSIONS ARE BASED ON AASHTO M 170 (WALL B) FOR
g;gk\%gﬁ SIS GE STRUCTURE 66 6-1/2 1.97 53 83 7 2.43 83 53 I 1.68 CIRCULAR PIPE, AND AASHTO M 207 FOR ELLIPTICAL PIPE.
IN ROCK. , EXCAVATION 72 7 2.15 58 91 7-1/2 2.65 91 58 7-1/2 1.83 9. SPACING FOR MULTIPLE PIPE INSTALLATIONS SHALL CONFORM TO THE DETAILS SHOWN
f=——PIPE 0.0. OR SPAN PLUS 36" —— : 78 7-1/2 2.32 63 98 8 2.85 98 63 8 1.98 ON STANDARD PLAN M-206-1.
84 8 2.50 68 106 8-1/2 3.08 106 68 8-1/2 213 10. WHEN A PIPE IS TO BE EXTENDED, THE SAME PIPE MATERIAL AND SIZE AS IN THE
NOTE: Bc IS THE OUTSIDE DIMENSION FOR DIAMETER, SPAN OR RISE. 90 8-1/2 2.68 72| 13 9 3.8 13 72 9 2.25 ORIGINAL PIPE INSTALLATION SHALL BE USED.
PIPE INSTALLATION 9 9 2.85 77 121 9-1/2 350 121 77 9-1/2 2.40 NONREINFORCED CONCRETE. PIPE
WITH 0.7 PROJECTION RATIO 102 9-1/2 3.02 82 | 128 | 9-3/4 3.69 128 82 9-3/4 2.54 . AT THE OPTION OF THE CONTRACTOR, NONREINFORCED CONCRETE PIPE CONFORMING TO
( . ) 108 10 3.20 87 136 10 3.90 136 87 10 2.68 AASHTO M 86 MAY BE USED IN LIEU OF REINFORCED CONCRETE PIPE FOR ALL SIZES
A 36 INCHES IN DIAMETER AND SMALLER. THE NONREINFORCED CONCRETE PIPE SHALL
ALSO EQUIVALENT ROUND DIMENSION FOR ELLIPTICAL PIPE. MEET THE SAME D-LOAD TO PRODUCE THE ULTIMATE LOAD UNDER THE THREE—EDGE
BEARING METHOD AS SPECIFIED FOR REINFORCED CONCRETE PIPE IN CONFORMANCE
DIMENSIONS FOR REINFORCED CONCRETE PIPE WITH AASHTO M 170. THE CONTRACTOR SHALL PROVIDE WRITTEN CERTIFICATION OF
CONFORMANCE. THE WALL THICKNESS OF THE NONREINFORCED PIPE MAY BE INCREASED
. L . (FOR INFORMATION ONLY) AS REQUIRED TO MEET D~LOAD REQUIREMENT.
| , L 2. ALL REQUIREMENTS FOR REINFORCED CONCRETE PIPE, EXCEPT THOSE REFERRING TO
——_ _ 1 2 REINFORCEMENT, SHALL APPLY TO NONREINFORCED CONCRETE PIPE.
1’MINIMUM|4|¥}-‘\ —_—
(TrP.) \/ - H EXISTING GROUND
Z T——
L END SECTION T
CONCRETE PIPE WITH END SECTIONS HEIGHT OF FILL OVER TOP OF PIPE, H (FEET)
NOTE: USE THE H THAT IS GREATER FOR MAXIMUM ALLOWABLE FILL HEIGHT. CLASS OF PIPE (0.01 IN. CRACK D—LOAD)
CLASS CIR IIf CLASS CIR Il | CLASS CIR IV|CLASS CIR V _
H = MAXIMUM HEIGHT OF FILL OVER TOP OF PIPE, EXCLUDING PAVEMENT THICKNESS. TYPE OF PIPE CLASS VE Il | oLaSs VE i | oLass VE IV | oLass VE v | cLASS VE Vi
L, = LENGTH OF PIPE TO BE MEASURED WHEN PLACED IN ACCORDANCE WITH SECTION 617 OR 624. BOTTON OF PAVEMENT SEE NOTE 1 CLASS HE Il | class HE 1 | class HE v
L , = LENGTH OF PIPE TO BE MEASURED WHEN PLACED IN ACCORDANCE WITH SECTION 603. (HMA OR PCCP) 1000 D 1350 D 2000 D 3000 D 4000 D
CIRCULAR (CIR) MIN. TO 18 MIN. TO 25 +25 70 37 + 37 70 45
EXISTING GROUND . ! { gI‘JF}ECRETE VERTICAL ELLIPTICAL (VE) MIN. TO 18 MIN. TO 25 +25T037 | £377045 | + 4570 62
L H OR H HORIZONTAL ELLIPTICAL (HE)| MIN. TO 18 MIN. TO 25 +25 70 37
| i -
LoRL, MINIMUM COVER FOR RIGID PIPE ALLOWABLE RANGE OF HEIGHTS FOR FILL
OVER REINFORCED CONCRETE PIPE
CONCRETE PIPE WITHOUT END SECTIONS (ALL SIZES)
NOTE: USE THE H THAT IS GREATER FOR MAXIMUM ALLOWABLE FILL HEIGHT.
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APPROXIMATE 1” SPACE BETWEEN NSNS

THE ADJACENT BOXES SHALL BE \//\ GENERAL NOTES

FILLED WITH DRY, FINE SAND

\// 1. PRECAST CONCRETE BOX CULVERT SHALL CONFORM TO THE REQUIREMENTS OF THE
N FOLLOWING SPECIFICATIONS:
I //\///// \\ S A O O \\\ NONRNAROERNARAENYN % + -é%'; OF
\\/ R DRI % ] ITEM OR CONDITION MIN. COVER AASHTO EQUIV. ASTM
S

§// N ¥ = 2 FT. OR MORE COVER 2 . M 259, TABLE 2 C 1433, TABLE 2
> g . e e LI \/ } LESS THAN 2 FT. COVER 0 FT. M 273, TABLE 2 C 1433, TABLE 2
>/ 3 - N \§ PREFORMED JOINT MATERIAL _ M 198, 6.1 OR 6.2 | C 990, 6.1 OR 6.2
: %

> K e \> | THE SPECIFICATIONS LISTED ABOVE SHOW REINFORCING PLACEMENT, EARTH COVER

\/ % & 11/," DA AND OTHER DETAILS NEEDED TO MANUFACTURE THE BOX CULVERTS.

N .

< . < FORMED 2. THE CONTRACTOR SHALL SUBMIT TWO SETS OF WORKING DRAWINGS TO THE ENGINEER

¥ . ; \/ HOLES (TYP.) FOR INFORMATION ONLY, PRIOR TO FABRICATION.

< /

N \> 3. BEDDING ALTERNATIVE 1 OR 2 IS REQUIRED:

> 7 X BEDDING ALTERNATIVE IS AT THE CONTRACTOR'S OPTION. BEDDING AND

N % LIFTING HOLES (LOCATED BY MFR.) SHALL BE EXCAVATION FOR BEDDING WILL NOT BE MEASURED AND PAID FOR SEPARATELY,
MATEFTFRFEFIFEFE EEMEMEIEICEEEFIMSIRIRI AR FLLED WITH GROUT BEFORE BACKFLUNG IS BUT SHALL BE INCLUDED IN THE WORK.

BEDDING ALTERNATVE 1 OR 2 ¢ BEDDING ALTERNATIVE 1 CONSISTS OF 6 IN. OF AGGREGATE BASE COURSE
1-6" : 1-6" SUFFICE FOR SMALLER BOX  SIZES) (CLASS 6) COMPACTED TO NOT LESS THAN 95% MAXIMUM DENSITY DETERMINED

IN' CONFORMANCE WITH AASHTO T 180.

EXCAVATION & BACKFILL
WILL BE MEASURED AND
PAD FOR TO THIS LINE
IN ACCORDANCE WITH

EXCAVATION & BACKFILL
(PARALLEL PRECAST BOX CULVERT INSTALLATION)

LIFTING

BEDDING ALTERNATIVE 2 CONSISTS OF AN 3 IN. THICK, MINIMUM, LEAN CONCRETE
BASE. CEMENT CONTENT = 250 LBS./CU. YD.

AGGREGATE GRADATION FOR ALTERNATIVE 2 BEDDING:

SECTION 206. A PASSING 2 IN. SIEVE — 100%
=——NOTE: LINE A-A IS VERTICAL FOR HEADWALL PASSING NO. 4 SIEVE — 20% 10 70%
NOSE ANGLE DETAIL PASSING NO. 200 SEVE ~— 5% TO 15%
SEE STANDARD PLANS M-601-2, AND 3 =—— L = LENGTH OF CONCRETE BOX CULVERT
TP AT AACE P OXES Z-BARS (CONT.) . 4. CLASS A DRAINAGE GEOTEXTILE SHALL BE COMPLETELY WRAPPED AROUND
RENLORCING. B (VP (TYP.) TOP AND BOTTOM =10 ALL CBC JOINTS. THE GEOTEXTILE SHALL EXTEND A MINIMUM OF 1 FT. ON
(TYP.) AT, . EACH SIDE OF JOINTS AND SHALL OVERLAP AND BE SECURELY ATTACHED
[]a 0" T1 -0 FOR AT LEAST 1 FT. AT TS ENDS. THE WRAP SHALL BE A SMOOTH FIT
OUTSIDE (NOT LOOSE OR STRETCHED) JUST PRIOR TO BACKFILL. THE GEOTEXTILE
~——75% 14__‘ = e ... 3 - MATERIAL SHALL MEET THE APPLICABLE REQUIREMENTS OF SECTION 420.
+ SEE STANDARD PLANS 4" FuLET . o COST FOR GEOTEXTILE WILL NOT BE MEASURED AND PAID FOR SEPARATELY,
f . — M—601-1, 2, 3 FOR ™| EXTEND REINFORCEMENT TO BUT SHALL BE INCLUDED IN THE WORK.
s . . : HEADWALL AND L L ~PREPARE BOX FOR CAST-IN—-PLACE
2l <y TOEWALL QUANTITES, L_fil HEADWALL. PROJECT 10" INTO
o _; k /s TOEWALL REINFORCING, 1| CAST-IN-PLACE CONCRETE
T 10__ ol HEADWALL CORNER L _
WALL e — | e — 1.l ¢ REINFORCING DETAIL, L Z-BARS (CONT.) LEGEND
THICKNESS R0 PLACE AN APPROVED Z-BAR SIZE, STIRRUP | _FLOW LINE
. £ JOINT SEALANT MATERIAL SIZE AND WALL = - I: STRUCTURE
. ) CONFORMING TO REINFORGING . . EXCAVATION LIMITS
L ’ MANUFACTURER’S : ] AT STRUCTURE BACKFILL
N '-0” I =] =TT = i d
RECOMMENDATIONS * 44 vooken sags: 07" LRI BepoinG QOO (CLASS 1)
DRILL AND GROUT SEE STANDARD PLANS ALTERNATIVE 1 OR 2 N EMBANKMENT
o 601-1, -2, -3, —20
TYPICAL JOINT INSIDE U?NQK&%B’FRRQC ASOT B m MATERIAL
BOX AS SHOWN. 1'-0"‘-‘ }-' SEE STANDARD PLAN M—601-20 TR, EARTH
A FOR WINGWALL APRON DETAILS
AND TOE WALL REINFORCING BEDDING
CULVERT END CONGRETE
,,,,,,,,,,,,,,, (WITH HEADWALL)
,,,,,,,,,,,,,,,,, n\‘
7777777777777777 ! HEADWALL — WINGWALL
5 ! TOEWALL AND APRON ARE
CONHLOLS NSe | LD L
BOX, ALL 4 CORNERS A/{:SEGMENT LENGTHS SHALL BE SPECIFIED BY MANUFACTURER OR IF SPECIFIED ON PLANS
————; 1 Hii'-lﬁ--i -'7l--74|-77‘l'77l77-_ 77-L---L7'7L--7 ‘iow/u&
~ E i \__-seooNe
CORNERS TYPICAL CULVERT INSTALLATION
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DIAMETER

PIPE | THICKNESS DIMENSIONS ‘__ oPE ARCH DIMENSIONS GENERAL NOTES
DIA. A ‘ B ‘ H ‘ L ‘ W‘ T wmek-| A | B| H| L | W| T 1. DIMENSIONS OF END SECTIONS MAY VARY SLIGHTLY FROM THOSE SHOWN ON THE TABLES DUE
N SPAN » RisE |NESS TO DIFFERENT MANUFACTURERS' CONFIGURATIONS.
12 0.064 6 5 6 21 | 24 | 34 (£17) | (MAX) | (£17) | (£1.57) ] (£27) 2. CONCRETE END SECTIONS SHALL BE FURNISHED WITH TONGUE OR GROOVE AS REQUIRED.
18 0.064 | 8 |10 | 6 | 31 | 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 | 42 |52 27 x 15 [0.064] 7 10 5 53 136 | 46 IN TABLE. ANY ADDITIONAL PIPE REQUIRED TO PROVIDE THE DESIGN LENGTH SHALL BE
24 0.064 | 10 |13 | & 41 | 48 | 58 24 x 18 |0.064| 8 12 6 28 | a2 | s2 FURNISHED BY THE CONTRACTOR AT NO ADDITIONAL COST TO THE PROJECT.
30 0.079 | 12 | 16 8 51 | 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 35 x 24 |0.079] 10 | 16 6 39 | 60 | 70 5. END SECTIONS FOR CMP ARCH PIPE SHALL MATCH THE DIMENSIONS OF THE PIPE SHOWN
42 0.109 | 16 | 22 | 11 69 | 84 |106 42 x 29 |0.079| 12 18 8 46 75 85 ON THE PLANS.
48 0109 | 18 |27 | 12 | 78 | 90 112 49 x 33 [0.109] 13 | 21 9 | 53 |85 | 103 6. GALVANIZED TOE PLATE AS SHOWN IS REQUIRED ON END SECTIONS FOR CORRUGATED
54 0.109 | 18 | 30 | 12 | 84 [102 |124 57 x 38  |0.109| 18 | 26 | 12 | 63 | 90 | 108 STEEL PIPE AND SHALL BE THE SAME THICKNESS AS END SECTIONS. TOE PLATE SHALL
60 8~188 18 | 33 | 12 87 | 114 | 136 64 x 43 ]0.109| 18 | 30 12 70 | 102 | 120 BE FIELD-BOLTED TO END SECTION WITH 3/s IN. GALVANIZED BOLTS, NUTS AND WASHERS.
gg o 18 | 36 | 12 | 87 | 120 | 142 71 x 47 [0.109| 18 | 33 | 12 | 77 [114 | 132 7. GALVANIZED STEEL SHALL CONFORM TO AASHTO M 111, M 218 OR M 232.
: 18 | 39 | 12 | 87 1126 | 148 8. FOR TYPE SD END SECTIONS, BARS SHALL BE FABRICATED FROM NPS—-3 GALVANIZED STEEL
gi 81188 }3 i% }% 33 }%% }26’ FLEXIBLE PIPE ARCH SCHEDULE 40 PIPE WHICH SHALL CONFORM TO ASTM A 53.
9. FOR A TYPE SD END SECTION, THE INSTALLATION OF ALTERNATIVE 1 OR ALTERNATIVE 2 END
FLEXIBLE ROUND PIPE oA > PLAN VIEW HOLES FOR TOE PLATE . HOLES FOR TOE PLATE, T, SECTION SHALL BE THE CONTRACTOR'S OPTION.
OR RISE T L ‘ | L : | 10. CONCRETE PIPE JOINT FASTENERS, WHERE SHOWN ON PLANS, SHALL BE INSTALLED SO THAT
s" DIA X —~— REINFORCED A MINIMUM OF 15 LINEAR FEET OF THE OUTLET END OF THE PIPE ARE MECHANICALLY LOCKED
TEEADED ROD OR PIPE PAY LENGTH. ITEM 603 7 EDGE TOGETHER. END SECTION LENGTHS WHEN USED, SHALL BE INCLUDED IN THE 15 LF REQUIREMENT.

11. CONNECTIONS OF METAL END SECTIONS TO PLASTIC PIPE SHALL BE APPROVED BY THE ENGINEER.
PLASTIC END SECTIONS SHALL NOT BE USED.

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

-— ¢

ACCEPTABLE EQUV. CULVERT PAY LENGTH, ITEM 617 —=

ROD
% __—CONNECTOR % HOLDER %
LUG
IYPE 2

TYPE 1 TYPE 3 b
FOR 18 IN. THRU 24 IN. FOR 30 IN. THRU 36 IN. FOR 42 IN. THRU 84 IN. ROUND PIPE A RISE
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 = = | —T
ON HELICALLY—FORMED PIPE ON HELICALLY—FORMED PIPE ALL METAL PIPE ARCH CULVERTS. SHOP ATTACH TOE PLATE (FIELD-BOLTED) TOE PLATE (FIELD-BOLTED) | I |
UNLESS RECORRUGATED. UNLESS RECORRUGATED. A 24 IN. MIN. LENGTH OF ANNULAR PIPE WITH _ | | |~ spAN ——|
ELEVATIONS
GALV. RIVETS OR BOLTS, SPOT WELDS, OR LLCVAIRINS F — —— F
2 IN. LONG SKIP WELDS ON 8 IN. CTRS. —— 1 _
REPAIR BURNT GALVANIZING IN ACCORDANCE | SECTION F—F END VIEW
TYPICAL CONNECTIONS WITH SUBSECTION 707.09. | DIMENSIONS
END SECTION AND CONNECTION DETAILS FOR ROUND AND ARCH METAL PIPES D ; BN g Egg'(\:/ﬁﬁgT NOMINAL
e . DIA. SPAN x RISE| A Cc | L | F
PIPE DIMENSIONS MASTIC SHALL BE APPLIED | - D-vr o - m
1D. [ 4 ‘ I ‘ I ‘ E WHEN REQUIRED. BN s N T 5 e = - 48
IN. TAPERED SLEEVE . g 30 38 24 | 10 18 72 60
18 |10 |48 |78 |36 SHOOTH GALVAN i 36 45 | 29 |12 | 24 | 84 | 72
SMOOTH GALVANIZED
24 10 48 78 48 STEEL CONFORMING 42 53 34 16 36 96 78
%g }g gg gg gg TO AASHTO M 218 48 60 38 21 36 96 84
54 68 | 43 | 26 36 96 90
42 | 24 | 3% |9 | 78 60 76 | 48 | 30 36 96 96
48 28 24 | 9 84 SEE DETAIL A
54 | 30 | 36 | 9% | 90 END SECTION FOR REINFORCED
gg gg 38 gg 1%68 oo\ 755 \ — CONCRETE ELLIPTICAL PIPE
PLAN WELD MAY USE TYPE 1 0R 2 DETAIL A
—== REINFORCED CONCRETE CIRCULAR PIPE OR RIVET O\ CONNECTION WITH 3/s" GALVANIZED ANCHOR BOLTS, 2-7" 1" ——]
| C | END_SECTION -~ D+ — CORRUGATED END ON NUTS AND WASHERS, MILD STEEL, ASTM A 307. 3/4 CANOPY TYPE ROD LUG
- —— X T0 SLEEVE TAPERED SLEEVE. ROD LUG SHALL BE COATED WITH COAL-TAR, . OR APPROVED EQUAL
\ EPOXY PAINT OR APPROVED EQUAL. - )
oA — D | Z (MIN.) | NOTE: METAL END SECTION SHALL 60° MAX.  30° MIN. R Iﬁ (S u P $
: IA N BE FIRMLY WEDGED INTO BIPE = R N a4
: + / — - PIPE END BEFORE BACKFILLING. DIAMETER F '&2, 5
, - 5 -
| I 30 AND 36 16 - 30'N' - e N'__
| L | I I 42 AND LARGER 2 o 0 ) FI —~| 5 - 1 F
| F | 48 — 60 7 LOCATION OF 3" kY
SECTION X=X END VIEW L X CSgEIE:II?EFI'I::DCISIEgJBI; II:?IEE 79 _ 84 9 1" DIA. HOLES | T
END SECTION FOR REINFORCED CONCRETE CIRCULAR PIPE (ATERNATIVE FOR CONCRETE END SECTION) CONCRETE JOINT FASTENER (TWO PER JOINT
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~——-—PIPE DIA.

NOTE: ALL CUT OR WELDED SURFACES SHALL

BE PROTECTED WITH ONE FULL BRUSH COAT
OF ZINC RICH PAINT IN ACCORDANCE WITH
f SUBSECTION 707.09.
MAX
\ 4 TOP OF SLOPED _| THD. 27/2"
61 SLOPE | END SECTION 4 S{f{” R 3,0 T
| v PPE :
| DA REINFORCED EDGE FULL 7
LENGTH OF END SECTION.
| GALV. BOLTS TO HOLD (SEE SECTION A-A) TWO STRUCTURAL
\ THE SURFACES TIGHTLY PLATE GALVANIZED
TOGETHER ASSEMBLY NUTS.
\ \
2" 2" ~——— 6" MIN.
J__ [ 5777017L07775 1 H
1 s | o TYPICAL ANCHOR BOLT
—L L GALV. TOE PLATE EXT. ] (GALVANIZED)
' ! (FIELD-BOLTED) =~ HOLES AT ———~
12" CTRS. (MAX.
SIDE VIEW OF END SECTION — ALTERNATIVE 1 (Ax)
l— A w A
3" DIA. GALV. STEEL PIPE (SCHED. 40)
OVERALL WIDTH 3 ANCHOR BOLTS »
T o EQUALLY SPACED EQUALLY SPACED AT 24
GAL\;-\NIZED STEEL ROD FRONT VIEW — ALTERNATIVE 1
OR #4 GALVANIZED _
REINFORCING BAR (BARS NOT SHOWN) ————— ] ( ="
ROLLED TIGHTLY AGAINST | | 34" GALV. CHANNEL,
EDGE OF SIDE WALL SHEET o' A BARS , Y. TACK-WELDED
STEEL ROD 8 DIA. + 24 | [|  ALONG SLOPED
7 EDGE OF PIPE
’ END SECTION CONNECTION ——— L_),/
SECTION A—A SIMILAR TO TYPE 1 OR I — =
=01 ATA TYPE 2 IS REQUIRED
(SEE SHEET 1)

END SECTIONS FOR CIRCULAR PIPES

TWO '/,” DIA. GALV. HEX. HEAD BOLTS

ALTERNATIVE 1

—

TOP VIEW — ALTERNATIVE 2

6:1 SLOPE

PIPE
DIA.

P[I)T: Tﬁ:gk DIMENSION (IN.) 1* x%1" SLOTIED LVH he ) 5 CLASS B CONCRETE SHALL TYPICAL EACH END
’ Al n [ w | OERAL T siope | LeneTH () FOR /2" DIA. GALV. BOLTS <[\ / 35 BE INCLUDED IN THE FOR ALL PIPES
™| WoTH %o | 1L COST OF END SECTION, 5 SCHED. 40 PIPE
5 | 064 | 8 6 |2 3 6:1 30 | sy 3" GALVANIZED PIPE (SCHED. 40): —er}—
18 64 | 8 | 6 | 24 40 61 43 FLATTEN END, THEN BEND OUTSIDE
: : 4” 70 MATCH END SECTION SIDES. A
21 064 | 8 | 6 |27 43 6:1 66 N~ [ Wiﬂ!!!!ﬂlﬂ““
24 | 079 | 8 |6 |30 | 4 6:1 84 BAR END DETAILS \\,\\Q?TTTTTMMIIIII““““"““ '
- (FOR ALTERNATIVE 1) SIDE VIEW OF END SECTION — ALTERNATIVE 2 Wlllﬂlllllh.‘ PICAL
30 .079 12 1 9 | 36 60 6:1 120 A - BOTH
Y SIDES
36 ) 66 : 3/4” GALV. CHANNEL, TACK-WELDED EVERY 24" 4
109 |12]9 | % o 198 TYPE SD END SECTIONS FOR SIDE DRAIN oK L SoE0. koot OF pipE
BAR END DETAIL
(FOR ALTERNATIVE 2)
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STEEL GRATE QUANTITIES

— A { y ) QUANTITIES FOR ONE INLET
.
. NO. N G e —— 6" , 2 4 v v
10-0 pEces | DESCRIPTION | LENGTH |pep™er | (1ps) i . 1 ! T — . [ concree [ steeL [N
SYMMETRICAL ABOUT G 4 | S4 x 7.7 BEAM 40" [ 770 | 103 T ey | ] /s ® ___1(CU. ¥0S) | (1BS) |REQ'D,
i 2 | 5/; x/a PN | 265 | 298 | 13 | | 4 3 x1/; FUAT 2-67] 09 ] 7510
£ PARALLEL TO AL LBS — 128 1l P T TR | SLOT DETAIL 36 12 | 96 | 0
SLOPE ROADWAY ¢ e WASHER,j| R ) e £-0"] 13 101 | 1
VATCH B e oSS [ /N e g6y 14 Lnel 2
— 13 0 SLOTTED HOLE — '
MEDIAN 5 b { 196" CLR. OFFSET 50| 15 | 122] 2
SLOPE U s o o a2 ) < sy 5-6"] 17 [ 137 | 2
il * BOLT 60| 18 |14 | 3
it PLAN 1, 66| 19 |15 | 3
‘‘‘‘‘‘‘‘ 674L,‘,‘7‘7777 I 41” I 7’—0” 2.0 163 3
ok I ROSs|PPE j e ‘ ‘ — L . 7l 76| 22 [ 179 [ ¢
= | | oy
= "*‘T*“OZ*\***H:W' : 8'-0 2.3 184 4
= IR oA S NETWAL ALTERNATE SLOT §6 | 24 |19 | &
12 MIN.| | 1| 12" CENTER, N - —— —
L ey AND HOLD DOWN 70| 25 |25 5
A B &Hﬁf = 402 e ‘ H GRATE INSTALLATION PLATE DETAIL 9-6"] 27 |20/ 5
N S G A A DETAIL 10-0°| 30 | 235 | 6
! \ ==nL
INLET WITH DITCH PAVING SECTION VIEW R e GENERAL NOTES 17=6| 34 | 251 ] 6
- o402 Fﬁgﬁ%’
it 3 542 1. CONCRETE SHALL BE CLASS B. INLET MAY BE CAST-IN-PLACE OR PRECAST. ¥ oPE INSIDE DIAMETER SHALL BE 30 IN. OR
Tl e S } 2. REINFORCING BARS SHALL BE EPOXY COATED AND DEFORMED #4, AND SHALL LESS. CONCRETE AND STEEL QUANTITIES ARE
ot mr T, - HAVE A MINIMUM 2 IN. CLEARANCE. CUT OR BEND AROUND PIPES AS REQUIRED. FOR ONE ENTIRE INLET BEFORE DEDUCTION
EARTHWORK ASSOCIATED WITH DIKE SLOPE TO FIT DIE R S ° 3. CONCRETE SLOPE AND DITCH PAVING SHALL BE IN ACCORDANCE WITH FOR VOLUME OCCUPIED BY PIPE. WEICT OF
HEIGHT OF DIKE ] C . : STEEL INCLUDES A RING FOR THE MAXIMUM
INCLUDED IN THE COST OF THE. INLET | -35 | f SECTION 507. REINFORCEMENT FOR CONCRETE SLOPE PAVING SHALL BE PIPE DIAMETER
4 MAX. 10:4 1w 47 6X6 - Wi.4XWL4OR6X6E - W21 X W21 :
N i 0" SLOPE '/2” PER FT. MAX. ELEVATION
S = A e = = . LLEVATION 4. STRUCTURAL STEEL FOR GRATES AND GRATE INSTALLATION HARDWARE SHALL BAR LIST FOR H=2 FT—6 IN
—— — — -~ : — AR CONCRETE INLET BE GALVANIZED, AND SHALL BE IN ACCORDANCE WITH SUBSECTION 712.06. :
NORMAL MEDIAN DITCH GRADE & | X ~2Nnb It INLE! AND BENDING DIAGRAM
; I 4" CONCRETE 5. THE STANDARD INLET GRATES SHALL BE USED ON ALL TYPE C INLETS UNLESS
PP 3 SLOPE AND DITCH I CLOSE MESH GRATES ARE SPECIFIED ON THE PLANS. NO.
LENGTH OF AN DETA iR (REQURES 1.5 CU. 0.) 6. STEPS SHALL BE PROVIDED WHEN INLET DIMENSION "H” IS EQUAL TO OR GREATER ——
SHOWN O o I ~ M THAN 3 FT. = 6 IN., AND SHALL CONFORM TO AASHTO M 199. 4011 2 12-3 ) 711
4-0"— =40 31" x /4 FAT 7. SEE STANDARD PLAN M—604-11, FOR REINFORCEMENT AROUND THE PIPE OPENING. :821 g 257 185 ,‘70”
CROSS -
e THIS SLOPE SHALL BE SHOWN ON THE PLANS * CONCRETE SLOPE AND DITCH PAYING WILL BE. REQURED WHEN SHOWN ON T
CONNECTING PIPE BOTH S|DES>-B7 I
SECTION A—-A / 7 16 NO. 401
SECTION B-B ,‘v/_l/—‘ o
INLET CONNECTED INLET ON GRADE 7 3" x V4" FLAT ==
FLOW FROM ONE DIRECTION SECTION D-=D A iy "U” INCREASE DIMENSION
8 1 1
TO A CROSS PIPE D BEARING BAR 347 x /)7 FLAT 6 IN. FOR EACH 6 IN. INCREASE
o OF "H" ABOVE 2 FT.—6 IN.
» » T T T T
372 XF{;‘\T A L | %/8” TYPICAL HEX. ROUND
IN CASES OF SKEWED PIPE, THIS s (I P Ey OR THISTED CROSS BARS
Ny ‘ s AT 8 IN. CTRS. WELDED TO 3 6" BT
DIMENSION SHALL BE SHOWN SKEW 4 Lo - 12
NN e MEDIAN DITCH AT |l \ \ IS S P / FAT 4" x 3/;" BEARING BARS
GRADE | \ \ I| 40'/3” /16 X /4 SPACED AT 23/3" CTRS. NO. 402 Tr
SLoPE 1/, o/ » oER ET. MAK ! A | (& /4 SECTION E—E
| /2" PER FT. MAX,  SLOPE '/o" PER FT. MAX. ; | ; ‘ ADD ONE BAR FOR EACH FT.
.G OF MEDIAN R e — T, ! ! ‘ ‘ CENTERLINE OF JBOVE 2 FT. - 6 N
OR DITCH I J o P FRALANE ) S 1 S B GRATE PARALLEL , .
4 CONCRETE, SLOPE P | | | | TO CENTERLINE 402 BARS SHALL BE EQUALLY SPACED
FROM EACH OTHER.
INLET REINFORCED) ( ) \ U \ OF ROADWAY
CONNECTING PIPE REQUIRES A am T - - -
1.3 CU. YD.) P s IO 135/, (+1/8) ——d —
I SLOT DETAIL IN 3 '/5” x '/, " FLATS
SECTION A—A OPEN SLOT —»t | | L"/8 SAME AS IN STANDARD INLET GRATE
( S I
TO FACILITATE || _8"
INslknggg Ngggggo F>|T|9|-:A NLET AT BOTTOM PALANZNG) | ETRS. S @ CLOSE MESH GRATE
SR Res TS OF VERTICAL CURVE 26%/5" (£'/4) LYol MLoH LRAIL
(FLOW FROM TWO DIRECTIONS) STANDARD INLET GRATE SE FOR PEDESTRIAN AND BICYCLE AREAS ONLY
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47"
‘ 41" | — GENERAL NOTES
r‘_35”—’1 ‘ 1. CONCRETE SHALL BE CLASS B. INLET MAY BE
T < 5 I TS S AN CAST—IN-PLACE OR PRECAST.
] . q sl K \ iR
0 127 MN. 3 o e M.) b AT 7 3 7, 2. SEE PLANS FOR SIZE AND LOCATION OF PIPE.
4 ” sf LD L P » b ”
GRATE 2 1 I ORATES | "> 12 CIRS. 4 BT e 3. STRUCTURAL STEEL FOR GRATES AND GRATE INSTALLATION
v FLOW LINE Wk (TYP.) ’ 7 : HARDWARE SHALL BE GALVANIZED AND SHALL BE IN
[EiEanes j OF NET =21 > H Y K ACCORDANCE WITH SUBSECTION 712.06.
D 1 ¥ E— AND PIPE AR, 5 o
7 i\ o | K167 MAX. % S 4. STANDARD INLET GRATES SHALL BE USED ON
WASHER -\ * "y ”x1” LR ’ S ALL TYPE D INLETS UNLESS CLOSE MESH GRATES
16 =) b N
S SLOTTED HOLE % L[ CONCRETE ARE SPECIFIED ON THE PLANS.
154" CLR. OFFSET * S P y . B PIPE 0.D.
16 X C K % SN 5. STEPS SHALL BE PROVIDED WHEN INLET DIMENSION "H’
Vs LT Vo e TR ———= : = S IS EQUAL TO OR GREATER THAN 3 FT.—6 IN. AND SHALL
8 ‘ K 4 <, o R .
BOLT 2 —e—— 7[> 67 WALLS AND FLOOR (TYP.) 7} o — 5= == — —o> T T E CONFORM WITH AASHTO M 199.
1 " >\ NEATE A S A 7 N - NI KKK 7 NSRS RS AN AN A AN NXAN LA
‘ 1"/2 /]i./_/, i T TR /% 6. REINFORCING BARS SHALL BE EPOXY COATED AND
. 14" 14" #4 AT DEFORMED #4, AND SHALL HAVE A 2 IN. MINIMUM
Y L 4 ] T 12 CTRS. CLEARANCE. CUT OR BEND BARS AROUND PIPE
¥l
L ALTERNATE SLOT TRANSVERSE CROSS SECTION LONGITUDINAL CROSS SECTION HS REQURED.
e LEVEL GRATE INSTALLATION
AND HOLD DOWN
PLATE DETAIL 47"
f ”41” | i — 6" 80"
, SHOULDER GRATE INSTALLATION DETAIL | 3% — | M 4/
f DKE " Y
12" MIN. T R S N : —
A 2 qod” FLOW 31"
e all. ¥ N — 1/»
A \ 4 q T 24/3  BOLT CTRS. 7y .
2 INET 1L P 4 2 2 47
A GRATES " 4 AT Rt 4 AT BOLT
! 3 A/ 12 CTRS ol 12" CTRS. CTRS.
Low EARTHWORK ASSOCIATED FLOW LINE " (TYP.) q 4 (TvP.) l
WITH DIKE INCLUDED IN OFINET = ¥/ " % _ —
Na
THE COST OF THE INLET AND PIPE :V41€MM 4 1
1 . AdA
DIKE LONGITUDINAL VIEW e 3. } e PLAN VIEW
— 2 N >
ol N P PPE 0D, (SHOWING ANCHOR BOLT LAYOUT)
31 » x1 ” T T T s L7 4 N 4 4
eaa sl | I ———— ] b = £
o \ ‘D | - w67 WALLS AND FLOOR (TYP) §f or —= 4~ — o= === =~ =g [/
3 x/4 } } } i 31/2»:)(1/4” FLAT \/1\/ T YENIINVYS \9ONV 1 Y B SN N N NS ONONIHNSNSNININ //&// N y y
AT \ \ 1| 40'/,” ~ e T 44 AT " | CONCRETE | STEEL | CIRCULAR PIPE RANGE
1 A * 1 12" CTRS. Fl. | U YDS. | 1BS [“NSDE DA, N — D"
; ;_ ; r TRANSVERSE CROSS SECTION LONGITUDINAL CROSS SECTION 3.0 15 127 18
3 ) i _
sex77 [l I [ | CENTERUNE OF  / /16 SLOPING GRATE INSTALLATION 35 L 49 —
x 7.7 _|i \ \ \ = . 4.0 1.9 157 18-30
BEAMS —| ‘ ‘ ‘ GRATE PARALLEL 5 3" x /4" FLAT
| | | | TO CENTERLINE /16 4.5 2.0 179 18-36
] OF ROADWAY — . ) . -
| | | | SECTION D=D %/8” TYPICAL HEX. ROUND OUTLET PIPE] WM. 5.0 2.2 187 18-42
i OR TWISTED CROSS BARS INSIDE DIA. | *H? 55 2.4 208 18-42
13516 (£'/8) —— - AT 8 IN. CTRS. WELDED T0 PINETR - | m 6.0 2.6 215 18-42
— 1 4" x 3/," BEARING BARS 31/," x1/," FLAT 6.5 2.8 236 18-42
4 3 BEARING BAR
OPEN SLOT ol 01 [* 33/ SPACED™AT 2%/5" CTRS. 1.5 20 70 29 243 18-42
(TO FACILTATE ||_8” 20 3.5 75 3.1 264 18-42
GALVANIZING) CTRS. 265/, (i1/") 2.5 4.0 8.0 3.3 271 18-42
: . ]
8 4 /16 3.0 45 85 35 292 18-42
STANDARD INLET GRATE A 3" x /4" FLAT 35 5.0 9.0 3.6 299 18—42
TWO STEEL GRATE PER INLET QUANTITIES SECTION E—E T = —
NO. LBS | WEIGHT 3" x /4" FLAT W CONCRETE AND STEEL QUANTITIES ARE FOR ONE ENTIRE
w 3/ » 4
piEcs | DESCRIPTION ) LENGTH o™y | (1Bs)) #xTBR R INLET BEFORE DEDUCTION FOR VOLUME OCCUPIED BY PIPE.
8 S4 x 7.7 BEAM 40” 7.70 | 206 4y SLOT DETALL IN 3 /5" x /4 ™ FLATS WEIGHT OF STEEL INCLUDES A RING FOR THE MAXIMUM PIPE
— — E 4 SAME AS IN STANDARD INLET GRATE DIAMETER.
4 |3/ x Ve rar | 265" | 298 | 26
4 3" x1/," FAT | 265" | 255 | 24 CLOSE MESH GRATE UANTITIES FOR ONE INLET
TOTAL LBS. — 256 USE FOR PEDESTRIAN AND BICYCLE AREAS ONLY.
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FOR LENGTH (L) GREATER THAN 5 FT.
PROVIDE MAINTENANCE ACCESS AT BOTH ENDS.

INLET

BARRIER
CURB FACE

X5 TRANSITION

GENERAL NOTES:
SEE SHEET 2.

A ———+ 409 A ™ ADDITIONAL MANHOLE RING AND COVER N
x REQUIRED WHEN L=10 FT. OR MORE. WHEN A TYPE R
L : I CUT REINFORCEMENT BAR ACCORDINGLY. INLET IS USED WITH
MOUNTABLE CURB AND
GUTTER, 5 FT. TRANSITION
» MOUNTABLE
ENDS OF 8 [ BEAM SHALL BE CONSTRUCTED.
FACE OF } 3" CLR. [ TRANSITION SHALL BE PAID CURB FACE
CURB ‘ e FACE OF FOR AS CURB AND GUTTER. MOUNTABLE
\ N A /L CUR8 CURB AND GUTTER
A N— 3¢ = L * ' TRANSITION CURB
15 30" ¢ BoH BD MEET SHAPE OF NORMAL BARRIER
~ 3, CURB AND GUTTER HERE. . .
STOON X ONE 1" DA ROD DIRECTION A - FOR A 1'-0” PAN SLOPE 2" PER FT.
“POINT IN'5' INLET ~oF FloW N
~ : SEE CHANNEL LAYOUT ON SHEET 2. 70" | PO
3 | INLET PAY LENGTH 3 Po—
TRANSITION GUTTER B-—J TRANSITION GUTTER o ] 885 o
PLAN_VIEW 1% ‘—— ~ = b bR e '—1/4 / SLOPE 2% TO GUTTER
18" T0 STA. PT.—] =— ¢ /18" LONG ( 409, 8 0.C. o
CUT OFF OR BEND BARS TO CLEAR MANHOLE -~ =50 - L=10-0" -~ —15-0 » LU o\ g@ / / I 4| | ASLOPE=1"/FT, ” —
409 601 - = ’ - ,
* TG e 58 7! e " 409 " —— 409 (TYPE_ 2-SEC. 1B A g & T > NLET STEPS
8" 405 L Ji¥ [ f :j)a L 40 |y 40 | | 2" CIR. | / REQ'D.FOR AL
. - \ 7 \ 7 » b _g”
f 01 | 601 2' CR —Z,(CLR_/ T 4o | 60 601 | 601 601 | 6 | 501 \_\ 7 503 H>3-6
\T — 117 OL B ,A—/ [——) L4 401 [——) LA 401 | 51/2» 0.C. /\.‘\_ Iy 5 1/2 " 0.C. | ﬂ/
L=5"~All H 3 CLR‘_L - ; H<5' » H<5' » — 21 114” PIPE SPACER 408 \ad i g
oeAln N A A L : n 12” 0.C.
L=10'0r15'~H<5 =900 | TTe oc. — — . AND 174" LOCK NUT hf 16" NAX.
8| ¥ — : + s - 4, c | 3w I COR —
— f f — 407 [T ~— 407 [ R NN N b
4 L L - 8" - . I |
ps // ool ‘ o 8" WALL (TYP.) —=| - |
' P | 403 403 : s 8" WING F_
i( 03 ] 401 L 4403 B 1 | e o .
—T - s | " »
127 ot S - 2 AL 13A/L4v DS"}'E’EE %D ¥ A 2 IN. DIAMETER TEMPORARY 402 401 X = s
7 7 AROUND 2 6" 0.0 HOLE FOR DRAINAGE SHALL | 1Toc 401 1" 0cC. -] 9" 0.C.
} 7 oRrS 405 S 406 S 405 406 o 6 (TYP) 107 EMBEDMENT C. BE PLACED AT SUBGRADE T |
0C 6 0C o 408, oo % g ELEVATION OR A MINIMUM
- L e L % THREE INCHES BELOW ‘ I
68" 11°-8" 16'-8” N ROAD BASE. THE HOLE S
SECTION A—A REGULAR INLET 3"x3"x 24" PLATE SHALL BE PLUGGED WITH f 9”4%30 % Q Q.
— CONCRETE BEFORE C, \
D C D CURB FACE ASSEMBLY ACCEPTANCE OF THE L -
18" 0 STA. PT.—~] f— C= w1 | | e | o # PLACE ENTIRE ASSEMBLY BEFORE POURING CONCRETE. INLET. 1 ( 1\ -
_ _ | N
‘ KBT 503 - 502 ~ sor — 1 \ / 2" ALL AROUND
v(_ W' '( 1409 N ;/09 \
» o o 9 1 / P
8 /_'"_‘Xg'ﬁ:fg ‘A \‘ o : T o 0 — — 502 \\ /
| , e w0s) 403 B ) RS
CONSTANT - 413 403 Y O I
| 50 3 LR, MIN. 0.5% SLOPE S| S| —| —5)
¢ o CONSTANT 4"= L - _LI_,'\: J i ! \
A I~ 407 T » \ ?_ ”
401 r_ - ] 718 1 7 St NI U \_ 3 CIR
h = — — . 413 6"0C. 6" 0C '
H> 5 \ 411 412 T / c. C.
403 | N— 41 412 _
o v _\ ‘0| | N SECTION B—B
\ C D—~— C D — END VIEW
405\ 2" CIR. ! NOTE: MANHOLE RING AND COVER, STATION POINT
— i | A AND OUTFLOW PIPE SHALL BE LOCATED
— [ ‘ SECTION A—A INLET 3-411 AT THE SAME END OF THE INLET.
12" ~—— 406 117 0.C.
WITH DROP BOX~H>S FT. SECTIONS C—C & D—D (pOTTED BARS ARE IN SECTION D-D)
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BaR § ALL INLETS INLETS: H<5 FT. INLETS: H >5 FT.
MARK | OR SPOAé:ING TYPE L=5FT L =10 FT. L =15 FT. L =10 FT. L =15 FT. GENERAL NOTES
SIZE
NO. REQ'D. | LENGTH || NO. REQ'D. | LENGTH | NO. REQD. | LENGTH || NO. REQ'D. | LENGTH | NO. REQ'D. | LENGTH ?OHFE,CEESRJ%% 1. CONCRETE SHALL BE CLASS B. INLET MAY BE CAST-IN-PLACE OR PRECAST.
o Y T ; S : ” ; % ; . ; . : 2. CONCRETE WALLS SHALL BE FORMED ON BOTH SIDES AND SHALL BE 8 IN. THICK.
0 T T i 7 - 3 - 8 - 7 - 7 Y 3. INLET STEPS SHALL BE IN CONFORMANCE WITH AASHTO M 199.
103 T v i - yoa . yoa . yoag - yoag - yoag 4. CURB FACE ASSEMBLY SHALL BE GALVANIZED AFTER WELDING.
5. EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED 3/4 IN. CURB AND GUTTER
CORNERS SHALL BE FINISHED TO MATCH THE EXISTING CURB AND GUTTER BEYOND
405 4 6" Vi 1 6'-10" 21 6'-10" 31 6'-10" 1 6'-10" 1 6'-10" THE TRANSITION GUTTER.
406 4 6 il 7 8-10 7 (1810 7 [18-10 7 8-10 7 8-10 6. REINFORCING BARS SHALL BE DEFORMED AND SHALL HAVE A 2 IN. MINIMUM
407 4 9 I * 5-10 * 10'-10 * 15'-10 * 5-10 * 5-10 CLEARANCE. ALL REINFORCING BARS SHALL BE EPOXY COATED.
408 4 12 I 3 6-10 3 =10 3 16-0" 3 =10 3 16-0 7. DIMENSIONS AND WEIGHTS OF TYPICAL MANHOLE RING AND COVER ARE NOMINAL.
409 4 8 I 6 5-10 6 1010 6 |15-10 6 |10-10 6 |15-10 8. MATERIAL FOR MANHOLE RINGS AND COVERS SHALL BE GRAY OR DUCTILE CAST
410 4 1 vil 3 * 3 * IRON IN ACCORDANCE WITH SUBSECTION 712.06.
411 4 " [ 3 5-2" 3 10-2" 9. SINCE PIPE ENTRIES INTO THE INLET ARE VARIABLE, THE DIMENSIONS SHOWN ARE
412 4 1" [ 3 2-9" 3 2-9" 777 TYPICAL. ACTUAL DIMENSIONS AND QUANTITIES FOR CONCRETE AND REINFORCEMENT
43 4 9 I 7 10-10" 7 15-10" = g:]I:AE% BE AS REQUIRED IN THE WORK. QUANTITIES INCLUDE VOLUMES OCCUPIED BY
— . . . . . 10.  STRUCTURAL STEEL SHALL BE GALVANIZED AND SHALL BE IN ACCORDANCE WITH
501 5 5/ v " 3-4 22 3-4 33 3-4 22 3-4 33 3-4 PLAN VIEW SUBSECTION 712.06.
502 5 515" i 1 11'-5" 17 11-5" =N VILH )
503 5 505" [ 5 36" 16 36" 27 36" 6 36" 6 3-6" 230" F L
504 5 55" IX 5 g-4"
601 6 2)5 v 2 8'-10" 2 g-10" 2 g-10" 2 g-10" 4 g-10" k g \@/ g J r ) . .
. - . - . ELEVATION VIEW D 2 e s
Wg(s5 1 5-10 1 10'-10 1 15'-10 1 10-10 1 15'-10 === 12 12
2 BARS, 1 RODS| — 4 BARS, 3 RODS| —— |8 BARS, 5 RODS| —— 4 BARS, 3 RODS| —— |8 BARS, 5 RODS| —— MANHOLE COVER TYP' II.IE !I.IE FOR 5 FT. INLET
* VARIABLE REFER TO TABLE TWO. ¢ ) g 5 35| ONE 11 I\, HOLE 13
W |NCLUDE #4, 18 IN. BARS (SEE CHANNEL LAYOUT). REGULAR INLETS DROP BOX INLETS 5_10" 2 +
TABLE ONE ~ BAR LIST FOR CURB INLETS, TYPE "R” 29" 24" 24 o4 29” 12"
-——i *| I—-— I—-— 4 #4 BARS ﬁOLE
6" 12712 6" .
, : Il |
LENGTH NO. REQ'D. NO. REQ'D. L=5 L=10F L= 15 uT il | il Tu FOR 10 FT. INLET | Ty
"W REGULAR DROP BOX . 35 " " g 3 =
w1 | a0 | a10 CONC. | STEEL || CONC. | STEEL || CONC. | STEEL 397t 0= 30T o= ST THREE 194 IN. HOLES 485
403 | 407 | 403 | 407 ||cU. YDS.| LBS. ||CU. YDS.| LBS. ||cu. YDS.| LBS. ~—— 1010 ———————
Y U SECTION AT HOLE (TYP.)
30" | 2-8" | 1-8 10 7 32 | 285 53 | 497 74 | 706
36 | 32 | 22" 10 7 34 | 305 || 57 | 508 || 79 | 747 PLAN VIEW 72 2 W 2 2 T
£-0" | 3-8 | 2-8" 12 9 37 | 326 || 60 | 559 || 84 | 786 , o , . . - - 8 #4 BARS
46 | 4-2" | 37 12 | 9 39 | 33 || 64 | 571 || 88 | 803 P H ' 12712 N N
50" | 4-8" | 3-8 14 1 41 | 354 || 67 | 602 || 93 | 8a4 2% ' ; 24)" ' L_' |‘ " ’-‘
‘ . ’ — | | M S NS S AN A
5-6" | 5-2" | 42 -5 16 13 15 b 44 | 35 60 | 607 7.4 | 850 , = 3 =t FOR 15 FT. INLET
6-0" | 5-8" | 4-8" | 3-11"|| 16 13 16 6 46 | 382 62 | 616 76 | 860 —{ | | | | |
6-6" | 6-2" | 5-2" | 4-5" || 18 15 18 8 48 | 402 64 | 637 78 | 880 4 -— 35" 307 30” 30° 307 35" —=| FIVE 114 IN. HOLES
7-0" | 6-8" | 5-8" | 4-11"|| 20 17 19 10 50 | 423 66 | 654 80 | 897 | 15'-10”
7-6" | 7-2" | 6-2" | 5-5" || 20 17 20 10 53 | 430 69 | 664 83 | 907
8-0" | 7-8" | 6-8" | 5-11" 22 19 22 12 55 451 7.1 684 85 927 ELEVATION VIEW WEIGHTS: COVER = 125 LBS. M
§-6" | 8-2" | 7-2" | 6-5" || 24 21 23 14 57 | 4n || 73 | 702 || 87 | 944 + RING = 135 LBS. SEE CURB FACE ASSEMBLY ON SHEET 1.
9-0" | 8-8" | 7-8" | 6-11" || 24 21 24 14 60 | 479 76 | M 9.0 | 954 MANHOLE RING (TYP.) TOTAL = 260 LBS.
9-6" | 9-2" | 8=2" | 7-5" || 26 23 26 16 62 | 499 78 | 732 92 | 974
10-0" | 9-8" [ 8-8" [7-11"]] 28 25 27 18 64 | 520 8.0 | 749 9.4 | 992 TYPE I TYPE I TYPE IV TYPE V TYPE VI TYPE Vil TYPE X
10-6" [10-2" | 9—2" | 8=5" || 28 25 28 18 67 | 527 83 | 759 97 [ 1001 4 ~ 12—
11'-0" [10-8" | 98" [ 8=11" || 30 27 30 20 69 | 547 85 | 779 9.9 | 1022 I | & - H:.
NOTES: FOR L=5 FT., L=10 FT., AND L=15 FT. LENGTH 29" N7 | 12"< r 207|408 1 s04 ||
REGULAR INLETS: TOTAL QUANTITIES NEEDED ARE OUTSIDE THE HEAVY BLACK LINE. I oso \\/ M LAP VARES[| 410 22
DROP BOX INLETS: TOTAL QUANTITIES NEEDED ARE INSIDE THE HEAVY BLACK LINE. 21 501 T A \ 1
STEEL WEIGHTS DO NOT INCLUDE STRUCTURAL STEEL CHANNEL. i |~— 42— r — vARES —] —— 44" ]
” »
TABLE TWO ~ BARS AND QUANTITIES VARIABLE WITH H BAR BENDING DIAGRAMS ~ (DIMENSIONS ARE OUT-TO—OUT OF BAR
— C[:)rtnpg;(/eor4 /I-;:Sle Informolt!tc?? — — Sheet R(e;vusuonts Colorado Department of Transportation STANDARD PLLAN NO.
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431y

—— B 3 , GENERAL NOTES
CORNERS RELIEVED %16 3
TO PREVENT ROCKING C = | 1. CONCRETE SHALL BE CLASS B. INLET MAY BE CAST—IN-PLACE
A A (TYP.) 7 OR PRECAST.
[ Il [ 1 1 | N
2o * * D | " - - o f 2. CAST-IN-PLACE CONCRETE WALLS SHALL BE FORMED ON BOTH SIDES.
1 ¢ GUTTER TYPE 2 L | I - - | ' 3. EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED 3/ IN.
40 m % T l 1 4. REINFORCING BARS SHALL BE DEFORMED #4 AND SHALL HAVE A 2 IN.
— — — MINIMUM CLEARANCE. ALL REINFORCING BARS SHALL BE EPOXY COATED.
[ [ [11 1 |
5. STEPS SHALL BE PROVIDED WHEN INLET DIMENSION "H” IS EQUAL TO
. | Ll 11 Ll | OR GREATER THAN 3 FT.—6 IN. AND SHALL CONFORM TO AASHTO M 199.
C —= 6. ALL GRATES AND FRAMES SHALL BE GRAY OR DUCTILE CAST IRON
IN ACCORDANCE WITH SUBSECTION 712.06. GRATES AND FRAMES
N NO. 13 GRATE SHALL BE DESIGNED TO WITHSTAND HS 20 LOADING.
WHEN HMA MATERIAL IS TO
B EXTEND T0 THE EDGE OF | 21/, | . 7. STATION POINT IS AT THE CENTER OF THE INLET.
THE GRATING FRAME, 3, ‘ | 1,7 |
PLAN VIEW CONCRETE MAY BE DEPRESSED. 1 A B BB B A A | - 39°/4 :
TYPE 13 INLET FOR GUTTER TYPE 2 T c -
. p-3y . | $-0" , " AF % 7”1 —2"— 17—1A
| | A Ay | | { 7/16” RADIUS (TYP.) a | VaRA ” L —
= REINFORCING |NO- MAXIMUM PIPE I.D.
—Kig @%‘: f | W? f g SECTION C—C ZR 7| 7| o | CONCRETE )™ erep) B‘}\CI]?!S SEC. A-A | SEC. B-B
e s = = N1 —lal— CUYDs. | 618 |ReQD.| . .
. " R r . 6 4 30" | 13 72 4 18 18
o 3572 sz - f = “15/19 SECTION D-D 36 | 15 76 7 2 18
C [ = 4 191/g r = 7¢ 4'-0" 1.6 90 5 30 18
. R ae b3 ‘ R s
S e 16” S 88— . s=—8 4-6 1.8 104 6 30 18
y o q4 MAX. . 3 4 “ F 50" 19 109 6 30 18
> : ; H % - . 5-6 | 2. 122 7 30 B
® ] I - ® L a 6-0" | 22 136 8 30 18
< . P < I S 6’6" 2.4 141 8 30 18
7 AN : : . E E 7-0° | 25 154 9 30 18
- / ) L S e N 3978 7-6" | 27 168 10 30 18
Ll [ o : A A — :
\ ) B : [0 oo 8'—0 2.8 173 10 30 18
. 4% N\ ( / oy
q N I —dd N e i 86 3.0 187 11 30 18
é” e Ly ————e" ] ;,_,q_J . 1 x 45° 9’—0” 3.1 200 12 30 18
! RN S 8 TR SR ] 96 3.3 205 12 30 18
T | r 10-0" | 34 219 13 30 18
" swsesoc | 48% c@ 6 INCLUDES 1% FOR OVERRUN.
SECTION A—A F NOTE: CONCRETE QUANTITIES INCLUDE VOLUME OCCUPIED BY PIPE.
Dy = 30 IN. FOR H> 4 FT. SECTION B-B NO. 13 GRATING & FRAMES QUANTITIES FOR ONE INLET
D wax = 18 IN. FOR ALL H
i 488 | Vg 1=
8" | 397/8" “ 23" |
1 1" — "
"AF‘— i [l | VARK RE%%. )[()IMENSIONS - LENGTH
1,]: —{ -1— -f— 5 ! i T{— _L 401 4 3-6" 2'-2" 13'-4"
401 Y Y 402 Y 403 “ L1,, o2 ] 402 2 3-41, [ X 2-61/y 8'-51/,
N _L L 41" 40" e 23 Ve 1" 403 5 | 2-v7 | X2-7" 7-2Y;
X | | X e  ADD 6 IN. TO THIS DIMENSION FOR EACH 6 IN. INCREASE
! X ' I-—*-I SECTION E—E . 31V | OF "H” OVER 3 FT.—0 IN.
BENDING DIAGRAMS APPROXIMATE WEIGHT = 590 LBS. SECTION F—F BAR LIST FOR H=3 FT.—0 IN.

ALL DIMENSIONS ARE OUT-TO-OUT OF BAR.
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24” DIA. MANHOLE

A
FINAL 2-501 IN TOP SLAB (TYP. - 0" @ 3
iy RING AND{COVER ( 7) o N Csinoa x5-0"@ 3 ¢ PIPE
PR / — KRR * 503 @ 12"— i { T 5-402 © 12"
Qe g I N
- ECCENTRIC CONE =
e :H 2-07 |9 (77=2" MIN.) é’ (R SPACE EVENLY \
1 ” = 2 NG| (TYP) —X ,
) FLEXIBLE a1 2 o h N \ : ;
16 WAX t 48" MIN.  _ |/ JOINT SEAL el o |© 4-1102 x 2'-8" LONG I TNH— 32502 S
. | IUSHALL CONFORM | = Tz (PLACE DIAGONALLY i ) A .
(UNlFORM SPACING " T'?Ylﬁl?SHTO M 198 % P Q| E AROUND 0PEN|NG) e (!_)GR T-'C') \\xlTa"\:.DZ;ZZOF b “ .
BETWEEN STEPS) T . ) 2|z 10" = TOP SLAB PLAN CYLINDRICAL OPENING o
I N - = 5| sus 5 % it
H i X
% T v ] 5-402 @ 12
1 = 2-501 IN TOP SLAB (TYP.)V ‘ o
r
£ = i e E— N o7 _ s B ‘ |
B CLASS B CONCRETE ) &= I =i J|505 @ 12 \
Ik i 5 503 | ! ~ 504 @ 12" (TYP.)
| = D 0 1210 N o (PLACE TO WITHIN
+|F F@:'/2" SLOPE o103 x50 3" OF CYLINDRICAL
=2 | ) OPENING)
, ) PLAN
e + [~ 9-401 TN 4=1101 x 21" + 20 + 1D,
@ SPACE EVENLY 1 SPACE @ 3" (OVER 503 )
(TvP.) z (TYP.) 4 CYLINDRICAL OPENING) Popwes 5f3
=
: 4 | = CLASS B 14501 & 502 e ry| |
R T AR | 9 CONCRETE_{ 3 |5 9-401—{ a
r f + e /&»_ k\\- 9-401
28" + 2W + ID. 6" MIN. DEPTH GRANULAR + 9”[ D R Y }
(VARES 7’-2" TO 11°-10") BEDDING MATERIAL A A 502 @ 5" CC. 5'—4"
SECTION
SECTION MANHOLE BOX BASE
MARK | size | tvee | T BARS . . 1D . . FORMULAS
#/FT. 50 | 60" | 66 | 72 84 96 .
no. ReeD. [18 . [18 18 |18 [18 |18 401 . -
401 | 4 0.668 | < LENGTH g-1" | 8-8" |9'=3" [ 97=10"|11'-0" [12=2" | BAR LENGTH = 32"+2W+1.D. SECTION A—A
WEIGHT *  [97.2 |1042 [1112| 1182 |1323 [146.3 (STEEL IN BOTTOM OF BASE)
NO. REQD. 3, . |5, IS5 _.[5 ..[5 . |3 .. |402
402 | 4 [ wm ] 0668 | <LENGTH 5-5" | 6-0" | 6=7"| 7-2" |8'-4" |9'-6" |BAR LENGTH = ID. + 2W
welgHT #1814 | 200 [220 [239 |278 [317
No. REQD. (17 . (17 |17 117 [z |7 |50t
501 | 5 1.043 | < LENGTH 7-5" |8'-0" |8'-7" [ 92" |10'-4" [11=6” | BAR LENGTH = 24” + ID. + 2W
WEIGHT * |1315 [141.8 |152.2 | 1625 |183.2 [203.9 CLASS B CONCRETE
: 10 BE USED FOR
NO. REQD. |22 |23 |25 |26 |29 32 502
502 | 5 1.043 {LENGTH 50" | 5-0" | 5-0"| 5=0" |5~0" |5'-0" [NUMBER BARS REQ'D. = 3 + <M +1) CHANNELIZATION
WEIGHT #*  [1147 | 1199 [730.4 13556 |151.2 |i66.9 @5
NO. REQ'D. |16 16 18 18 20 24 503 D.
503 | 5 |0 [1.043 {LENGTH ' 10(15-5 {60167 |15-0 [fe—11| NuUBER BaRS REQD, =2 (ZE2HEL +1)
WEIGHT *  [214.2 |223.9 |262.8 [273.8 |3285 [4235 |BAR LENGTH = 4'-9"+2(16+W+1.D./2) D,
NO. REQ'D. |12 14 |14 [16 |18 20 504 , - X
s04 | 5 1.043 {LENGTH g1 [8=8" |g'=3" [¢=10" |11'-0" |12'-2" | NUMBER BARS REQD. = 2 (AHHD24 1)
WEIGHT *  [101.2 [126.6 |135.1 | 164.1 |206.5 |253.8 | BAR LENGTH = 32°+2W+.D.' @ 12
No. REQ'D. [4 4 14 14 M4 14 1101 \ Dy MIN.
101 | 11 5.313 {LENGTH 7-2" | 7-9" | 8-4"[8'-11"[10'=1" | 11'=3" | BAR LENGTH = 21" + I.D. + 2W
WEIGHT * | 152.3 [ 1647 | 177.1] 1895 |214.3 |239.1
NO. REQ'D. 4 4 BENDING
1021 M 5.313 LENGTH 2-8" |2-8" | 2-8"| 2'-8" [2'-8" |56.7, [TYPE |
WEIGHT *  |56.7 |[56.7 |56.7 | 567 |56.7 |2'-8 STRAIGHT
NO. REQD. |3 3 3 3 3 g
13| 11 [ 1 [s313 {LENGTH 5-0" [5-0" [5-0"| 50" [5-0" |5=0” | " 4 THROUGH PIPE ANGLED LATERALS
WEIGHT * 797 |79.7 [797 707 |707 |797 J16”+W+I.D./2 ONE_LATERAL
REINFORCING STEEL TOTAL * 965.6 [1,037.5[1,127.2]1,204.0[1,380.2[1,601.6 — ] TYPICAL CHANNELIZATION DETAILS
| L e —
CONCRETE — CUBIC YARDS — TOTAL 60 | 66 | 7.3 | 80 |95 [111 |™EXE — =
NOTE: QUANTITIES ARE BASED ON SAME SIZE PIPE ENTRANCE 10 AND EXIT FROM, =
BASE_AND A 4 FT. MANHOLE ENTRANCE INTO TOP_SLAB OF BASE. — 1D+2w-38" ] |

QUANTITIES FOR CONCRETE MANHOLE BOX BASE

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
ECCENTRIC CONE MAY BE USED WHEN THE MANHOLE "H” HEIGHT
IS AT LEAST 8 FT.

THE MANHOLE RING FRAME SHALL BE SET IN A BED OF GROUT.
THE FRAME SHALL BE SURROUNDED WITH A CEMENT GROUT IN

UNPAVED AREA, OR A CONCRETE COLLAR IN PAVED AREA. SEE

DETAILS ON SHEETS 2 AND 3.

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

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

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

7. STEPS ARE REQUIRED WHEN THE MANHOLE DEPTH EXCEEDS

3 FT.—6 IN. AND SHALL CONFORM TO AASHTO M 199.

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

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 OR APPROVED GROUT.

. STUB-OUTS SHALL EXTEND 2 FT. MINIMUM BEYOND OUTSIDE WALL

SURFACE OF MANHOLE AND BE SATISFACTORILY PLUGGED.

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

WHEN FINAL GRADE IS PAVEMENT SURFACE, RECESS MANHOLE
RING AND COVER 1/4” MIN. TO 1/2” MAX.

CURVED
DEFLECTOR
REQUIRED
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TOE POCKETS AT 16" 0.C. IF TOP
OF BENCH > 18" ABOVE INVERT

FLEXIBLE

JOINT SEAL

SHALL CONFORM
TO AASHTO M 198

[~~——MANHOLE RISER

9" MIN. CLASS B CONCRETE.

CLASS B 9 ,
CONCRETE BASE V" SLopE
2 #4 U@ 12"
e 12 . ALL BASES
AN
!
El - 4
T KRKIKLLLLLL LR, o i
— =1 MANHOLE RISER O.D. + 6 INCHES =—
SECTION B-—B
| ¢ BASE MAY BE
POURED SQUARE

AT CONTRACTOR'S

i3

P

’\;— MANHOLE 1.D. —»/‘

OPTION. \

L

BENCH ‘ B (70|
+ _1 TYPICAL
TIE BAR

FLOW
——

—~———

FLOW

)

“
aet o

| INVERT ELEVATION

INVERT ELEVATION
SHOWN IN' PROFILE

SECTION C-C

7N //\,//\,//\,//\,/;\,A//\,//\,//\,/;

SHOWN IN' PROFILE

CAST—IN—PLACE SLAB BASE

0 L REINFORCING CONFORMING TO ASTM C 478
<C o
= m
Ll w
ol 5 ~1/," SLOPE
=+~
o F=Z
gl ©= | _—SEE TYP. TE BAR
= k 6 18 '
N #4 @12”, EACH WAY
T Vg
8” L IS CLEAR

RECESS MANHOLE RING AND COVER
174" MIN. TO 1/3" MAX.

A FINAL GRADE _§

MANHOLE RING AND COVER
(RIM ELEVATION)

A FINAL G

MANHOLE RING AND COVER —

e —

IN UNPAVED AREA USE CEMENT GROUT

SOOIV

GRADE RINGS OR \ 24" |
BRICK COURSES  (/ \\ SR ]8”
Yamm\ — T\
= 6 I
PRECAST MANHOLE = 15
SECTIONS ————— =
A WHEN FINAL GRADE IS PAVEMENT SURFACE, | .

FLAT TOP SECTION DETAIL

SEE SHEET 3 FOR CONCRETE

r COLLAR DETAILS

INVERT ELEVATION
SHOWN IN PROFILE

— | GRADE RINGS OR
= = BRICK” COURSES
PRECAST FLAT TOP ——{ %2 . |24 8
4 DIA. MANHOLE RISER SECTIONS ——|. % | VARES
7] 127 Min
PRECAST FLAT TOP
/ 3 4
Tl s — 8"
FLEXIBLE JOINT —
SEAL CONFORMING /' |- ’
| k—‘ T(O AA)\SHTO M 198 5 10 8 D —
TYP. ) . .
FLOW LW T
| y e
: MAX. .
‘ | e
INVERT ELEVATION N
, ; ] SHOWN IN' PROFILE MANHOLE '
KX R X SR X R | STEPS —=L—] o 1
SECTION E-—-E — 2.
PRECAST SLAB BASE FLow | cHANNEL —

MANHOLE RISER DETAIL

34"

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

SECTION A—-A
MANHOLE RING AND COVER

LEGEND

RRZZZ SUTABLE SUBGRADE

GRANULAR BEDDING MATERIAL

PRECAST MANHOLE BASES NOTES:
THE BASE SLAB SHALL BE POURED MONOLITHICALLY WITH BOTTOM RISER SECTION.

PRECAST MANHOLE BASES SHALL FIT THE CONDITIONS AND LOCATIONS FOR WHICH

THEY ARE INTENDED WITHOUT

ANY FIELD MODIFICATIONS. ANY MANHOLE BASE

WHICH REQUIRES FIELD CUTTING OR MODIFICATION IN ORDER TO FIT THE LOCATIONS

INTENDED WILL BE REJECTED
THE CONTRACTOR AT NO COS

BY THE ENGINEER AND REMOVED AND REPLACED BY
T TO THE DEPARTMENT.

PRECAST MANHOLE BASES SHALL BE BEDDED ON AN APPROVED GRANULAR BEDDING

MATERIAL AS SHOWN ABOVE.
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WHEN ADJUSTMENT HEIGHT IS 3 IN. OR LESS,
METAL ADJUSTMENT RINGS COMPATIBLE

WITH THE EXISTING MANHOLE RING F
AND COVER MAY BE USED IF

APPROVED BY THE ENGINEER. f

CONCRETE COLLAR
OR FULL DEPTH
HMA PATCHING
SHALL BE IN

ACCORDANCE WITH
SECTIONS 403 OR 412

nooooobfooooooo

Ooooooopoooooo

ooogpoo

oooofpoooo

ooooogooooo

O0oooooopoooooo

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

SITE AS A COMPLETE UNIT.
2. THESE DETAILS SHOW ONLY THE CONCEPTUAL AND

STANDARD DIMENSIONAL REQUIREMENTS

FOR TYPE T—BASE MANHOLES. THE CONTRACTOR SHALL FURNISH DETAILED SHOP DRAWINGS
FOR APPROVAL PRIOR TO FABRICATION. THE DETAILS SHOWN HEREIN APPLY ONLY TO 48 IN.

AND GREATER DIAMETER PIPES.

3. EXCEPT FOR CLASS OF PIPE, SPECIFICATIONS FOR
THOSE REQUIRED FOR THE ADJOINING PIPE.

THE MANHOLE SHALL BE THE SAME AS

4. THE T-BASE SECTION SHALL MAINTAIN ITS INTERNAL SHAPE AND FLOW AREA. GROUTING OR

FILLING SHALL BE APPLIED SO AS TO NOT DISTUR

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

174" MIN. TO

/5" MAX.

B THE NORMAL FLOW OR REDUCE THE AREA.

>0 . MANHOLE RING AND COVER A
HMA V4" MIN.= 147 MAX. (\— _\\ V
PAVEMENT P
= =
GRADE RINGS OR 24" 7 e
“‘ BRICK COURSES L k\\ 4 DIA. PRECAST
CE . . FLAT TOP WITH 24"
BRICK COURSES ————" 1| M L ECCENTRIC OPENING
2 MIN., 4 MAX. OR | I H W
PRECAST CONCRETE S Lo ® o Y
ADIDSTABLE METAL RINGS ] AN 5 NONSTWNETRCAL 10 T
K 2" N MATCH CROSS SLOPE OF /r_\‘@ 12 MIN. = 16" MAX. — i
[ N7 ROADWAY. | | — MIN. STANDARD. 4’ DIA.
| .| SECTION F—F N \ MANHOLE RISER
\ . SECTIONS
ADJUST MANHOLE 20 IN. OR LESS \ \ -
o1 N
1y (SLOPE | L =
0 uIN L 14" RECESS
HMA V4" MIN= 13" MAX. - Vi L | |
PAVEMENT T, : ; | r ]
T R | | H
CONCRETE COLLAR [ [ | } (';IE)E\IXI'!(B)II-?EJII;%INTTOSEAL —
At GREATER - L ASHTO M 198 (TYP) | |1 JONT DETALL T0
| | 1 BE APPROVED
RESET ECCENTRIC CONE. | — = ; EEEI;%TC/IT?ON
BRICK COURSES, / : WORK WILL NOT BE MEASURED = — —— iy " 4
2 MIN.,, 4 MAX. OR PRECAST . AND PAID FOR SEPARATELY, BUT
CONCRETE GRADE RINGS SHALL BE INCLUDED IN THE
WORK
T-BASE
SECTION
- D .
PRECAST .
RISER SECTION ———, ] |
CIRCULAR RIGID PIPE
< . (LONGITUDINAL SECTION) CIRCULAR RIGID PIPE
l .| ] ’ 1 (TRANSVERSE SECTION)
- : MANHOLE T—BASE
MODIFY MANHOLE GREATER THAN 20 IN.
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e w0t GENERAL NOTES
B RECESS FOR 1. FOR THE 32 INCH AND 36 INCH INSIDE INLET DIMENSIONS,
" GRATE FRAME THE ALLOWABLE PIPE 1.D. IS 30 INCHES OR LESS. FOR THE
(GRATE NOT SHOWN 72 INCH INSIDE INLET DIMENSION, THE ALLOWABLE PIPE 1D.
FOR CLARITY) IS "H” MINUS 18 INCHES, OR LESS, UP TO A MAXIMUM OF
& 66 INCHES FOR "H’ OF 7 FEET OR MORE.
" 402 5‘1)0 01 /500 2. AL CONCRETE SHALL BE CLASS B.
i — / 3. INLET MAY BE CAST-IN-PLACE OR PRECAST.
403 " ™% 4. REINFORCING BARS SHALL BE #4 UNLESS SHOWN OTHERWISE.
500 — e 5. ALL REINFORCING BARS SHALL BE GRADE 40 AND EPOXY
I COATED. REINFORCING BARS SHALL HAVE A MINIMUM
A * 501 500 * A CLEARANCE OF 2 IN.

. ALL EDGE DISTANCES NOT MARKED "CLEAR" ARE TO THE
CENTERLINE OF THE BAR.

. CUT OR BEND REINFORCING BARS AROUND PIPES AS REQUIRED.

8. STEPS SHALL BE REQUIRED WHEN THE INLET DEPTH "H”
IS EQUAL TO OR GREATER THAN 4 FT. AND SHALL
CONFORM TO AASHTO M 199.

9. THE INVERT OF THE BOX SHALL BE SLOPED TO DRAIN.

402 —~1

_g"

(o]
2
S
=
4-403 @ 12" 0.C.
o
~ [e2]

G'L ° e P 10. THE CONTRACTOR SHALL STAMP FLOW ARROWS INTO THE
I ° ° TOP SURFACE OF THE INLET BOX SIDEWALLS TO INDICATE
| THE DIRECTION OF RUNOFF. THE STAMPED ARROWS SHALL

402 B BE 6 IN. LONG, 1 IN. HIGH, AND 3/g IN. DEEP. FOR INLETS

IN SUMP CONDITIONS, THE STAMPED FLOW ARROWS SHALL

INDICATE THE PREDOMINATE DIRECTION OF RUNOFF FLOW.
=——4-401 @ 13" 0.C. —

P
LEGEND
PLAN
v GRATE TO BE INSTALLED DURING CONSTRUCTION OF
THE BOX WITH THE VANE GRATE BOLTED IN PLACE
TO THE FRAME.
1m * TO FACILITATE REMOVAL OF THE GRATE, PLACE PLYWOOD
N |~——— 31'/8” FRAME 3 IN. x V4 IN. x 31— 3/3 IN. ALONG EDGE OF THE GRATE
367 FRAME v AS SHOWN
b 3 b3 ~—— 293/ GRATE ——| .
\ / 500 —
T T Q/ FLOW ARROW STAMP IN DIRECTION OF FLOW (TYP.). [FLOW ——m=—
3 ] f " =)
- e 501 1 -
‘ — - 500\{ =T
403 4 %Q P /N B P} é/—\ A
< . // \\ : /7 \ 6" (TYP.)
o e
= i H
= - . H 402—-
e 401 ) " ( .
o~ — 401 —
g : 403 ' 401
ulj i [« a
\ ; \ / 6" (1P \, X / q
ple CR——— . —v— 4 PR i 6" (TYP.)
4 / ) - a _i
40 HOOP REBAR 401
403 2-503 AROUND HOOP REBAR 32"
PIPE ENTRIES 2-503 4-403 @ 12" 0.C.
AROUND PIPE
SECTION A—A PENETRATIONS
SECTION B-B
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6-501 @ 13" 0.C.

RECESS FOR
GRATE FRAME
m (GRATE NOT SHOWN 316 FRAVE
. r ’—> B FOR CLARITY) v
" 29%/4" GRATE —~]
403 ‘ ! ! ] s S Al |
\\. Iy = T 'y 'y = [ i’ [ A | A;q \ﬂ?
500 . : ‘ T e
* 501 l E 3 500 ‘4 S —
500 501 401 = %= 1L i
A ° o A Ny 7 / \ A=1—6" (TYP.)
402 402 T o i MK H
L J @ 3-8 402
3 -
o lo =4 -
o} —’} ["— ol 4 401 401
4(')2 | K1 Vi 6" (TYP.)
1
401 B 401
7-401 @ 13" 0C. HOOP REBAR 32
. 2-503 .
7-0 AROUND PIPE -—— 4-403 @ 12" 0.C. —~
PENETRATIONS
PLAN SECTION B-B
LEGEND
W GRATE TO BE INSTALLED DURING CONSTRUCTION OF
k 72" FRAME k THE BOX WITH THE VANE GRATE BOLTED IN PLACE
L/ TO THE FRAME.
Pl
%K 10 FACILITATE REMOVAL OF THE GRATE, PLACE PLYWOOD
: . 3N x /& IN. x 31- 3/g IN. ALONG EDGE OF THE GRATE
2l L 4 AS SHOWN.
S| 403 . // ' FLow ARROW STAMP IN DIRECTION OF FLOW (p.). [FLOW —=—
= H
(€]
e 401— .- H— 403
|-rlj <
\ /( 6 (TYP.)
N = B D a4l N
\& - 3 =
b 2 X T s
|
401 403
HOOP REBAR
2-503 AROUND
PIPE PENETRATIONS
SECTION A-A
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QUANTITIES FOR ONE 36 IN. INLET

NUMBER

. _|_ ) (2-402 BARS l; CONC. | STEEL
10 L J 7 A 38 12" SHOWN TO INDICATE _I_ H QEQlSJ}-IgEPS CU. YD. | LBS.
-] PROPER PLACEMENT) —
| i | 4-0 1 13 | 180
| |
o s . l e 4-6" 2 15 | 186
00 B”I —] 5-0" 2 16 | 201
200 l INCREASE DIMENSION . INCREASE DIMENSION e
|—"| "A" 1 IN. FOR 27 "8" 1 IN. FOR 56 2 17 ] 27
501 12 EACH 1 IN. EACH 1 IN. 6-0" 3 18 | 222
, INCREASE OF "H” ADD TWO BARS FOR INCREASE OF "H” —
0D. + 6 ABOVE 4 FT. EACH 6 IN. INCREASE ABOVE 4 FT. 6-6 3 19 | 27
503 401 OF "H” ABOVE 4 FT. 403 7-0 3 2.1 243
— E— 402 7-6" 4 22 | 248
8'-0" 4 .
36 IN. INLET BOX BENDING DIAGRAM btk 23 | 269
8'-6 4 2.4 | 269
64— NO. | HEIGHT | HEIGHT LENGTH 0 > e
" MARK ; 6" .
|_57 — REQD |  gr g (EACH) 9’ 6” 5 2.7 289
|__24”__| —_0 500 7 5y 10'-0 5 2.8 306
NO. LENGTH = s
ﬁ I . MARK | ReQ'D (EACH) 501 3 yEy 10'-6 6 29 | 310
» 4 ‘_ ” ?_ ”
6" 8 e 3 0 503 : _ 10-5" 11°-0 6 30 | 32
406 1 -8 401 3-10 10-8 11'-6" 6 3.1 331
05 — 402 10 7-8"
409 407 1 17-8 — —
B 403 4 420 11'=4 NOTES
406 407 BAR ST "OR CONCRETE APRON IE;(S); E\j?:I;RSﬁTéiREL-Ey)APRON BAR LIST FOR H = 4'—0" 36 IN. INLET 1. CONCRETE QUANTITY INCLUDES VOLUME OCCUPIED BY PIPES.
— 2. REINFORCING STEEL QUANTITY ASSUMES TWO 503 HOOPS
FOR EACH 24 IN. PIPE.
INLET APRON BENDING DIAGRAM FOR 36 IN. INLET
3. BARS NUMBERED IN 400 SERIES INDICATES #4 SIZE BAR.
BARS NUMBERED IN 500 SERIES INDICATES #5 SIZE BAR.
'_ 4. ALL REINFORCING BARS SHALL BE GRADE 40 AND EPOXY COATED.
— _|_ i (2-402 BARS 5
10" ] L J -7 A 38 12" SHOWN TO INDICATE
- | —|— l PROPER PLACEMENT) l_ QUANTITIES FOR ONE 72 IN. INLET
| 78" |
. | . |
12 ; \ | 76 | NUMBER CONC. | STEEL
500 «TLJ L s e | eas | R
|—,,| . INCREASE DIMENSION
12 INCREASE DIMENSION 45 "B” 1 IN. FOR 4-0" 1 21 | 253
501 "A" 1 IN. FOR EACH 1 IN. e 5 73
0.D.+6" EACH 1 IN. ADD TWO BARS FOR INCREASE OF "H” - . 260
INCREASE OF "H” EACH 6 IN. INCREASE ABOVE 4 FT. 5'_0" 2 2.4 282
503 ABov;:f 3 1Fr. OF ™M 220;5 4 T. 403 P 5 26 | 280
_— === 6'-0" 3 28 | 310
72 IN. INLET BOX BENDING DIAGRAM 6'-6" 3 30 | 318
7-0" 3 32 | 339
105"—] NO. | HEIGHT | HEIGHT LENGTH 7 6 4 35 | 348
93" I— MARK REQ’D Er%. neyn :
- : _ _ ¢ A B (Egczlz 80" 4 35 | 369
|—24”—| NO. LENGTH - e
MARK | REQ'D (EACH) 501 6 Yoo 8'-6 4 37 | 376
" 503 4 10-5" 9'-0" 5 39 | 397
12 , . 405 13 30"
62 84 206 . -8 401 7 3-10" 10'-8" 9'-6" 5 41 | 405
05 407 1 246" :gg 12 yn :2'3” 10'-0" 5 4.2 426
—= BAR LIST FOR CONCRETE APRON - e - -
406 =20R Uol TUR L A AR BAR LIST FOR H = 4'—0” 72 IN. INLET 11°-0" 6 46 | 455
407 (FOR INFORMATION ONLY) PP . 5 | 0
INLET APRON BENDING DIAGRAM FOR 72 IN. INLET
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/e

_ ' 29%4 . R 17§
\ e 7% ‘ — V2" CORED HOLE
) 38 , ’
’?_1 =3 () |__“_| 12 1/;‘”. "6”—-‘ 2V ] NOTES
\ | { 27 . J, 1. FREE OPEN AREA: 190 SQ. IN./GRATE.
/8 1”I ﬂ ‘\; % \% % % \% % a a 5 \/ . 478 2. MATERIAL: CAST GRAY IRON ASTM A-48 CLASS 358.
| 7 3/, R f é I Z | | 3. FINISH: NO PAINT.
— 11%6" MIN. 11%¢" MIN. —t 9/16"_' jj—elg N t 4. WEIGHT: GRATE 170 LBS. EACH; FRAME 29 LBS. EACH.
! o 39" 3y __| |__ 3 1 YA 5. ALL REINFORCING BARS SHALL BE EPOXY COATED.
| | 30 4 ! bo1ve
s 195" MIN. 54 Ve R ey — 16
1y 296"
DETALL A SECTION A=A SECTION B8 S
BOLT SLOT AT CORNER (TYP.) DETAIL B
; , 8" #3 REBAR
1 21
fS/TzAIN)IfESS/stEEL - ANCHOR ROD (TYP)
HEX HEAD CAP
A —= 3 SCREWS (TYP.)
—elf————— ” ”
|__5,,__ _L.| D B q ¢ S~ #_1/‘" CLEAR (TYP.) ;ﬁm)L(EsZSVZSTEEL
T ot e | | | & ch Screws
e i i N / /
O O T T !
e = = = ‘ = 3 REBAR ANCHOR
Tl s A T s | ‘ ” LNk 5 i
H H T = = H H [ | = H H H = [ 26%4 T \ ./J
|H:$:Hﬁ:|tjzﬂﬁtﬁ:ﬁ| Iﬁztzﬁﬁztfttﬁzﬁﬂ ﬂ}ﬁztzttﬁ:ﬁﬂ;ﬁ:ﬂ% 18
| === 1 i SECTION €=C SECTION D=0
B Bimi— B e i
e P ——
L @) 1) O
seeoeaL A P | | i c
<17 3/4” GRATE (TYP.) —={l=—— 1/4” CLEAR (TYP.)
GRATE PLAN 36" FRAME (TYP.)
MULTIPLE GRATE WITH FRAME PLAN
Sl Pl formofion T~ sheef Revisons T cotrado Department of Transportato STANDARD PLAN NO.
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406

407

2'-0"
APRON
(Tvp.)

N

13-405 @ 1'-6"
EQUAL SPACING
AROUND APRON

]

2'-0"
APRON
(Tvp.)

2'-0"
APRON
(Tvp.)

|~——— RoADWAY (vP) — ]

CONCRETE APRON FOR 72 IN.

EXPANSION JOINT
SEE DETAIL (TYP.)

*rLow

STATION POINT AND
GRATE ELEVATION (TYP.)

=

EXPANSION JOINT (TYP.)

PROJECTED

N TYPE 7 “
|l F-SHAPE 6'-0" .
y BARRIER 406 407 . TYPE 7
22" OUTSIDE \ | e F-SHAPE
FACE OF BOX \ } 4 BARRIER
. E F
T . |
T . $ (TYP’) ‘ - Il' l' 1 'S Av
] ” 9_405 @ 1’_6” Il' l' Il' l'
3-8 EQUAL SPACING EEEEE -
AROUND APRON | = e .
\\STATION POINT AND 3 - 3" CLEAR
. GRATE ELEVATION (TYP.) +
] 9" (TYP)
X <L L 12" (TYP))
’ EXPANSION JOINT ~l 3" CLEAR
SEE DETAL (TYP.) £
[
*
SILICONE CONCRETE APRON FOR 36 IN. INLET
SEALANT ‘
S R — NOTES
R . f f 1. A 2 FT. CONCRETE TRANSITION APRON SHALL BE
SR PR e 1y CONSTRUCTED AS SHOWN AND SHALL BE KEYED
T 100 ‘PREFORMED 4 2 INTO THE INLET.
) =— JOINT &~ 2. CONCRETE APRON SHALL BE THE SAME THICKNESS
e MATERIAL AND TYPE AS THE SURROUNDING CONCRETE.
; o ae 3. THE COST OF THE CONCRETE APRON SHALL
MR \ PR BE INCLUDED THE COST OF THE INLET.

* |F THE INLET IS OFFSET FROM THE BARRIER,

SLOPE THE APRON ADJACENT TO THE BARRIER
TO DIRECT FLOW TOWARD THE GRATE.

PROJECTED CROSS SLOPE
CROSS SLOPE TYPE 7
ROADWAY 407 F-SHAPE ROADWAY > PROJECTED
CROSS SLOPE 406 1" X PROJECTED BARRIER CROSS SLOPE 407 406 FLOW LINE
— a4
(Tvp.) J "
EXPANSION JOINT (TYP. EXPANSION JOINT (TYP.) EXPANSION JOINT (TYP.)
SEE DETAIL, 2-0" ’ I, VANE GRATE
( ) APRON SEE DETAL SEE DETAL INLET BOX
TRANSITON | VANE GRATE APRON :
SEE NOTE 1]-° ! INLET BOX TRANSITION
TYP.
SEE NOTE 1| " |
7'-0" | 4-0 |
SECTION E-E SECTION F-F
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EROSION CONTROL PAD

OVERLAP
12" GROUND LINE

GENERAL NOTES

r GROUND LINE . SLOPES DOWN
\
T FASTENING BAND \/\\77\\»\/@—/—:\1 MN. R s R 1. THE LOCATION AND GRADE OF SUBSURFACE DRAINS AND OUTLET
i\——DELlNEATOR POST N NS P MPACTED 19" MIN COMPACTED PIPES WILL BE AS SHOWN ON THE PLANS OR AS DIRECTED BY
12” MIN. SR ST : EMBANKMENT MATERIAL THE ENGINEER.
N\ N
> OUTLET (OoU 05| T MATERAL PLASTIC DRAINAGE CORE PINNED 2. OUTLETS FOR THE EDGE DRAINS ARE TO BE SPACED AT MAXIMUM
FIPE FILTER MATERIAL 0gogog T0 SIDE OF TRENCH 600 FT. INTERVALS OR AS SHOWN ON THE PLANS. GEOCOMPOSITE
1100209 OUTLET CONNECTIONS SHALL CONFORM TO MANUFACTURER’S
(CLASS A) P00 k2 GEOTEXTILE (DRAINAGE) RECOMMENDATIONS.
| GALVANIZED 12 GAGE Lo 002 I (BOTH SIDES OF CORE)
MINIMUM, WIRE MESH, Po2090°, , 3. WHERE THE UNDERDRAIN PIPE QUTLETS ONTO A SLOPE OR DITCH,
| 2 12" x /2" OPENINGS iogogog 4" MIN., (TYP.) 4 THE OUTLET PIPE END SHALL BE MARKED WITH A DELINEATOR
OVER PIPE END 090%0 PERFORATED UNDERDRAIN POST, AND HAVE AN ANIMAL GUARD AND AN EROSION CONTROL PAD.
GEOTEXTILE (DRAINAGE) 000000 — PIPE WRAPPED WITH
PLAN (cLAss B) 695050 GEOTEXTILE (DRAINAGE) 4. THE GEOCOMPOSITE SHALL BE SECURED TO THE WALL OR TO THE
P02020° TRENCH SIDE TO PREVENT MOVEMENT DURING BACKFILLING.
b9090%0 5. DRAIN HOLES IN RETAINING WALL SHALL BE SPACED AT 10 FT.

ANIMAL _1 INTERVALS OR AS SHOWN ON THE PLANS.

GUARD X Sy - 6. STRUCTURE EXCAVATION AND BACKFILL LIMITS FOR RETAINING
TR S N 18" MIN. MIN. WALLS ARE SHOWN ON STANDARD PLAN M-206-1. ALL EXTRA
A 3 2 gCR)ﬁgTRE?ERLPRRgAS%)ROR GEOCOMPOSITE EXCAVATION AND BACKFILL WORK NECESSARY TO COMPLETE

NIRRT » RETAINING WALL, AGGREGATE, AND GEOCOMPOSITE DRAINS IS
AT Y CLASS B CONCRETE CAST-IN-PLACE FRENCH DRAIN INCLUDED IN THE DRAIN WORK.
1'-6 6 OR ANY OTHER APPROVED TREATMENTS UNDERDRAIN
7. FILTER MATERIAL SHALL BE TAMPED WITH A LIGHT VIBRATORY
PROFILE TAMPER PRIOR TO OVERLAPPING THE GEOTEXTILE FABRIC.
e e 6 e EDGE OF 8. THE EDGE DRAIN TRENCH SHALL BE CONSTRUCTED AFTER PLACEMENT
OUTLET PIPE " ROADSIDE GRADING SHOULDER 41 ROADSIDE GRADING OF THE AGGREGATE BASE AND SUBBASE.
END TREATMENT Wv@
SHOULDER PAVEMENT Ve eaas 4 | IR
(HMA OR PCCP) RA 8 M. SHOULDER PAVEMENT MIN. § K%
R A OVERLAP, (HMA OR PCCP) | R
59006 FILTER MATERIAL NN
AGGREGATE BASE b2020 (CLASS A) N COMPACTED
OR SUBGRADE b00%s7] S| EMBANKMENT MATERIAL
£0%0% GEOTEXTILE (DRAINAGE)) AGGREGATE BASE | 2" N
. 0%6%0 OVERLAPPED ON TOP OR SUBGRADE X N
0 p00000 ECLASS B) 12 = PLASTIC DRAINAGE CORE DITCH FLOW LINE
o A1 |4 PERFORATED PIPE \\\ GEOTEXTILE (DRAINAGE)
oo o R B -~ (BOTH SIDES OF CORE)
b-o~o § e
12”7 NIN. L“ MAX. ’ A
MIN. 7
] 2 PIPE EDGE DRAIN ] 24
. TN
. GEOCOMPOSITE EDGE DRAIN
, [ WALL —— , I
s : 3 OVERLAP DRAIN PIPE
MAX. MAX. GROUND LINE J”i
S . \\/\\//<
_ l - _L 2z =< N >//<\</‘\\//\00MPACTED UNDERDRAIN PIPE
?gg;ﬁﬂ:ﬁé”gﬁ"&%% ﬂ 127 MIN- | ]SRN N EMBANKMENT FLOWLINE OF PIPE SHALL FOLLOW ESTABLISHED GRADE
AN AN
GEOTEXTILE (DRAINAGE) SHALL e VATERIL AND NOT NATURAL SLOPE OF GROUND LINE.
| BE ON EMBANKMENT SIDE OR P095909|ky A
ON BOTH SIDES OF CORE FILTER MATERIAL —— P59 0 5 0| kY THE SLOPE OF PERFORATED UNDERDRAIN PIPES AND
(CLASS A) APo20209|P NON—PERFORATED UNDERDRAIN PIPES SHALL BE UNIFORM.
¥
|5f— / —— PLASTIC DRAINAGE CORE t—— PLASTIC DRAINAGE CORE 6" PERFORMTED P 0202 00|| 3 M, (1vp)
6" CL. 1 UNDERDRAIN_PIPE OR [P0 0020
o 4” MIN. PERFORATED UNDERDRAIN —T B?IETSHIEEPE:'ESCIFIED FC5C504
"4 PIPE WRAPPED WITH K { 3" DIA DRAN HOLES ~kogog0
FINAL GEOTEXTILE. (DRAINAGE) FINAL % : 3‘3’()00 i
SURFACE SURFACE GEQTEXTILE (DRAINAGE) —=f 0 O 5521 7
l: | .o, . | (CLASS B) b_.0_,0_,0 if_MAX
18” MIN
GEOCOMPOSITE GEOCOMPOSITE

DRAIN WITH PIPE DRAIN WITHOUT PIPE PIPE_UNDERDRAIN
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(SEENOTE3) |
e

27"
NORMAL EDGE OF (SEE NOTE 7)21”
PAVED SHOULDER

EARTH SHOULDER
OR 2" MIN. HMA

(SEE NOTE 2) _\/;
6' POST

AT ~—

~———— I MIN. ————

s ~—— OBSTRUCTION
2" MIN.

A\

(SEE NOTE 4)

BREAKPOINT

VARIABLE
SLOPE

NORMAL ROADSIDE INSTALLATION
WHEN FILL REQUIRES GUARDRAIL

27"

(SEE NOTE 7)

(SEE NOTE 1)

C—

7' POST IDENTIFICATION
(SEE NOTES ON SHEET 3)
i 7
27 \\
(SEE NOTE 7) BREAKPOINT
NORMAL EDGE
OF PAVED
SHOllJLDER (SEE NOTE 1) ,
2” MIN. HVA -
(SEE NOTE 2) N’
7' POST ;

RESTRICTIVE ROADSIDE INSTALLATION
WITH 7 FOOT GUARDRAIL POSTS

ALTERNATIVE

WOOD CURB
(NOTE 5)

(SEE NOTE 2)

(SEE NOTE 5)
OPTION A

RAIL FACE TO BE
AT OR IN FRONT
OF CURB FACE

jRl

27"

ROADSIDE INSTALLATION
WITH EROSION CONTROL CURB

8’ MIN. |

IF RAIL FACE IS NOT |
AT OR IN FRONT
OF CURB FACE T

URBAN ROADSIDE INSTALLATION WITH CURB AND GUTTER

LOCATION SPACING
ALL LOCATIONS EXCEPT oy
BRIDGE RAIL LOCATIONS

BRIDGE OR STRUCTURE APPROACH ST

——— 3'MIN. ——

=— 2" MIN.

TYPE 6 CURB

(SEE NOTE 4)

~—— OBSTRUCTION

VARIABLE
SLOPE

OPTION B

—

NORMAL CENTER—-TO—CENTER POST SPACING

L

(SEE NOTE 1)
"

KBREAKPOINT

NORMAL FILL SLOPE

SLOPE

POINT OF SLOPE
SELECTION (POSS)

NORMAL CATCHPOINT

EMBANKMENT WITH GUARDRAIL

(NOTE: THE CATCHPOINT REMAINS THE SAME AS THAT FOR
"NORMAL” FILL SLOPE. FOR THE WIDER "Z” DISTANCES, THE
VARIABLE SLOPE MAY "CATCH” AT THE POSS.)

15:1 MAX. SLOPE
/ AT POST

VARIABLE

10.

GENERAL NOTES

RATE OF SLOPE DEPENDS ON GUARDRAIL LOCATION:

A. FOR GUARDRAIL FACE 2 FT. OR LESS FROM THE NORMAL EDGE OF PAVED SHOULDER,
CONTINUE THE RATE OF SLOPE OF THE NORMAL PAVED SHOULDER TO THE BREAKPOINT.

B. FOR GUARDRAIL FACE MORE THAN 2 FT. FROM THE NORMAL EDGE OF THE PAVED SHOULDER,
THE SLOPE SHALL BE 10:1 OR FLATTER.

WHEN SPECIFIED ON THE PLANS, EXTEND A 2 IN. MINIMUM THICKNESS PAVED SURFACE TO

1 FT. BEHIND THE GUARDRAIL POSTS OR TO THE EROSION CONTROL CURB AS SHOWN ON PLANS.
ASHALT CUTTING & PATCHING OR OTHER APPROVED METHOD SHALL BE USED TO MINIMIZE DAMAGE
TO ALL PAVED SURFACES UNDER GUARDRAIL INSTALLATIONS. ALL REPAIRS TO THE PAVED AREA
WILL NOT BE MEASURED AND PAID FOR SEPARATELY BUT SHALL BE INCLUDED IN THE COST OF
THE WORK. A MINIMUM 3 IN. THICK FIBER REINFORCED CONCRETE PAVEMENT MAY ALSO BE USED
FOR PAVING BENEATH THE GUARDRAIL. INSTALL THE POST IN A /3 IN. OVERSIZED FORMED HOLE
FOR GUARDRAIL RUNS AND TERMINALS AS DIRECTED. PAYMENT FOR THIS PAVED SURFACE WILL

BE MADE UNDER A PAVEMENT OR CONCRETE PAY ITEM WITH QUANTITIES SHOWN ON THE PLANS.

THE MINIMUM GUARDRAIL OFFSET FROM PAVED OUTSIDE SHOULDER EDGE SHALL BE:
0 FT. FOR SHOULDERS 8 FT. OR WIDER.
2 FT. FOR SHOULDERS 6 FT. OR LESS.

THE GUARDRAIL OFFSET FROM PAVED INSIDE SHOULDER EDGE OF A DIVIDED HIGHWAY SHALL BE:
0 FT. MINIMUM FOR SHOULDERS 6 FT. OR WIDER.
2 FT. DESIRABLE FOR 4 FT. SHOULDERS.

THE ABOVE 2 FT. GUARDRAIL TO SHOULDER OFFSET IS DESIRABLE BUT NOT REQUIRED FOR:
A. FOR AN EXISTING HIGHWAY WITH A DESIGN SPEED LESS THAN 50 MPH, THE MINIMUM OFFSET OF
RAIL IS O FT. AND 4 FT. MINIMUM FROM THE TRAVELED WAY.

B. FOR A ONE—WAY ONE-LANE RAMP, AND WHERE ONE OR MORE OF THE FOLLOWING ARE TRUE:
(1) THE NON—-OFFSET GUARDRAIL BEGINS AT LEAST 100 FT. BEYOND RAMP NOSE.

(2) THE NON—-OFFSET GUARDRAIL IS NOT LOCATED ON THE RAMP EXIT OR ENTRANCE
CURVE CONNECTION TO THE MAJOR HIGHWAY.

(3) THE RAMP SHOULDERS ARE 4 FT. OR WIDER.

USE OF GREATER THAN MINIMUM OFFSET DIMENSIONS IS ENCOURAGED TO MEET THE
DESIRABLE GOAL OF PLACING THE GUARDRAIL AS FAR AS POSSIBLE FROM THE TRAVEL
WAY, EVEN FOR SHORT DISTANCES, WHILE PROVIDING A SMOOTH CHANGE IN GUARDRAIL
ALIGNMENT.

IF'2 FT. CANNOT BE PROVIDED BETWEEN THE BACK OF THE GUARDRAIL POST AND
THE BREAKPOINT, USE 7 FT. GUARDRAIL POSTS. REFER TO THE "RESTRICTIVE
ROADSIDE INSTALLATION” DETAIL.

WHEN SPECIFIED ON THE PLANS, INSTALL 4 IN. HIGH TYPE 6 CURB WITH ITS FACE AT OR BEHIND

THE RAIL FACE. AS AN ALTERNATIVE WHEN SPECIFIED ON THE PLANS, INSTALL A 2 IN. x 6 IN.

TREATED (AASHTO M 133) WOOD CURB. FASTEN WITH A 4 IN. LAG BOLT AND WASHER AT

EACH WOOD POST, OR WITH A 14 IN. DIA. BOLT WITH WASHER AND NUT AT EACH STEEL POST.

IF THE 2 IN. x 6 IN. WOOD CURB IS SPECIFIED, IT WILL BE INCLUDED IN THE COST OF THE GUARDRAIL.
IF APPROVED BY THE ENGINEER, A 2 IN. x 4 IN. TREATED WOOD CURB MAY BE SUBSTITUTED FOR

THE 2 IN. x 6 IN. CURB AND SET ON TOP OF PAVEMENT SURFACE AND ATTACHED AS DESCRIBED ABOVE.
NO SPLICING SHALL BE ALLOWED IN WOOD CURBS. ADJACENT BOARDS SHALL BE BUTTED TOGETHER
AND BOLTED AT A POST LOCATION. JOINTS SHALL BE LOCATED AT THE POSTS.

SEE SHEET 6 FOR CURB TREATMENTS AT GUARDRAIL TERMINALS.
RESET GUARDRAIL IF THIS DIMENSION WILL BE LESS THAN 24 IN.

ALL W-BEAM SPLICES, AND SPLICES OF TERMINAL CONNECTORS TO W—BEAM SHALL BE
LAPPED IN THE DIRECTION OF TRAFFIC UNLESS OTHERWISE NOTED.

MATERIAL TYPE AND SHAPE OF POSTS AND BLOCKS SHALL BE THE SAME THROUGHOUT
THE PROJECT EXCEPT WHEN SPECIFIC POSTS AND BLOCKS ARE SPECIFIED, i.e. AT END
ANCHORAGES AND BOX CULVERTS.

CONCRETE MAY BE READY—MIXED OR FIELD—MIXED AND SHALL CONSIST OF A MINIMUM
OF 1 PART CEMENT TO 6 PARTS AGGREGATE BY VOLUME.

THE GENERAL NOTES ARE CONTINUED ON SHEET 2.
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SPLICE LAP

191 /4 ”
. 16"
3V — WO 16d GALV.
L NALLS (TYPICAL)
\{ ”
S D
==F==3 sl
%" D x 18" B0 _J N Ve X T § s 5/5" HEX NUT
N 3/4" HOLE 00D, oSt J\ ﬁ AND WASHER

[~~——SEE NOTE 14

—— 3/4” DIA. HOLE

REFLECTOR TAB ~—— 6" WOOD POST

(SEE NOTE 15)

H“"‘i—\
(PDBO1 & PDEO1)

5/g" DIA. x 18" BUTTON HEAD BOLT

WOOD POST & BLOCK
(DIMENSIONS SHOWN ARE FOR NOMINAL 6" x 8" POSTS & BLOCKS)

16.

GENERAL NOTES (CONTINUED FROM SHEET 1)

WHEN SPECIFIED IN THE CONTRACT, 7 FT. POSTS SHALL BE INSTALLED
INSTEAD OF THE STANDARD 6 FT. POSTS. THE 7 FT. POSTS SHALL BE
MARKED WITH THE NUMBER 7 TO ENSURE PERMANENT INDENTIFICATION.
STEEL POSTS SHALL BE STAMPED PRIOR TO GALVANIZING. THE NUMBER 7
SHALL BE A MINIMUM 2 IN. TALL AND LOCATED AS SHOWN ON THE
ELEVATION VIEW ON SHEET 1.

THE STANDARD 3 IN. X 13/4IN. X 3/45 IN. RECTANGULAR WASHER USED
UNDER POST BOLT HEADS IN THE PAST MAY REMAIN IN EXISTING
INSTALLATIONS BUT SHALL NOT BE USED IN NEW CONSTRUCTION,
REPAIRS, OR RESETTING OF RAIL, EXCEPT WHEN SPECIFICALLY IDENTIFIED
ON THE STANDARD PLAN.

STANDARD GALVANIZED ROUND STEEL WASHERS SHALL BE USED UNDER
ALL NUTS IN CONTACT WITH WOOD POSTS.

AN ADDITIONAL HOLE SHALL BE PROVIDED IN THE POSTS TO FACILITATE
FUTURE RAISING OF THE RAIL ELEMENTS AND BLOCKS FOR OVERLAYS.

RETROREFLECTOR TABS SHALL BE INSTALLED AT 25 FT. INTERVALS
(SEE SHEETS 5 AND 7 FOR EXCEPTIONS). RETROREFLECTOR TABS WILL
NOT BE PAID FOR SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.
THE TABS SHALL BE MOUNTED SO THE BOLT SLOT FACES AWAY FROM
TRAFFIC, AND THE RETROREFLECTOR SURFACE FACES THE APPROACHING
TRAFFIC FOR ONE-WAY ROADS. FOR TWO-WAY ROADS, BOTH SIDES OF
THE TABS SHALL BE RETROREFLECTIVE, SO THAT DELINEATION IS
PROVIDED FOR BOTH DIRECTIONS OF TRAVEL. THE RETROREFLECTIVE
SHEETING COLOR SHALL MATCH THE COLOR OF THE ADJACENT TRAVEL
WAY EDGE LINE. SEE THE RETROREFLECTOR TAB DETAIL ON SHEET 3.

AT THE TIME OF INSTALLATION, WOOD POSTS OR BLOCKS WITH SEASONING
CHECKS GREATER THAN 1/4 IN. SHALL NOT BE USED WHEN THE CHECK
EXTENDS THE FULL LENGTH OF THE PIECE.

WOOD BLOCKS SHALL BE CUT FROM THE SAME CROSS—SECTION, SPECIES,
AND GRADE, AND SHALL RECEIVE THE SAME PRESERVATIVE TREATMENT
AS THE POSTS WHEN WOOD POSTS ARE USED.

REFERENCES SUCH AS "*PDBO1”, “'PDEO1”, AND “‘PWE01” IN THIS
STANDARD PLAN SPECIFY HARDWARE DETAILS FROM “‘A GUIDE TO
STANDARDIZED HIGHWAY BARRIER HARDWARE™ PREPARED BY THE
AASHTO—-AGC—ARTBA JOINT COOPERATIVE COMMITTEE.

NOTCHED RAIL BLOCKS MANUFACTURED FROM SYNTHETIC MATERIAL WILL
BE ACCEPTED AS ALTERNATIVES TO WOOD NOTCHED BLOCKS FOR USE
WITH STEEL POSTS PROVIDED THAT THE BLOCKS HAVE RECEIVED FHWA
APPROVAL AND ARE CERTIFIED AS IDENTICAL TO THE SPECIMENS USED

20.

21.

22.

23.

24.

25.

WOOD POSTS SHALL BE MADE OF TIMBER WITH AN EXTREME FIBER STRESS
IN'BENDING OF 1200 PSI STRESS GRADING AND POST DIMENSIONS SHALL
CONFORM WITH THE RULES OF THE WEST COAST INSPECTION BUREAU, OR

THE SOUTHERN PINE BUREAU, OR THE WESTERN WOOD PRODUCTS ASSOCIATION.
TIMBER FOR POSTS SHALL BE EITHER ROUGH SAWN (UNPLANED) OR

S4S (SURFACED FOUR SIDES) WITH NOMINAL DIMENSIONS INDICATED.

ONLY ONE TYPE OF SURFACE FINISH SHALL BE USED FOR POSTS AND

BLOCKS IN ANY ONE CONTINUOUS LENGTH OF GUARDRAIL.

GLULAM POSTS AND BLOCKS WILL BE ACCEPTED AS ALTERNATIVES PROVIDED
THAT THE SUPPLIED MATERIALS HAVE RECEIVED FHWA APPROVAL AND ARE
CERTIFIED AS IDENTICAL TO THE SPECIMENS USED FOR TESTING AND APPROVAL.

PRESSURE TREATMENT OF POSTS AND BLOCKS SHALL CONFORM TO

AASHTO M 133 EXCEPT THAT BLOCKS NEED NOT BE INCISED. PRESERVATION
ASSAY RETENTION REPORTS SHALL BE SUBMITTED TO THE ENGINEER.

THE CONTRACTOR SHALL CERTIFY THAT THE SPECIES AND GRADE MEET

THE REQUIREMENTS OF THE CONTRACT.

W-BEAM AND THRIE-BEAM GUARDRAIL POSTS SHALL BE MANUFACTURED
USING AASHTO M 270 (ASTM A 709) GRADE 36 STEEL UNLESS CORROSION
RESISTANT STEEL IS REQUIRED, IN WHICH CASE THE POST SHALL BE
MANUFACTURED FROM AASHTO M 270 (ASTM A 709) GRADE 50W STEEL.

THE DIMENSIONS OF THE CROSS—SECTION SHALL CONFORM TO A W6 X 9
SECTION AS DEFINED IN AASHTO M 160 (ASTM A 6). W6 X 8.5 WIDE FLANGE
STEEL POSTS ARE AN ACCEPTABLE ALTERNATIVE TO THE W6 X 9.

AFTER THE SECTION IS CUT AND ALL HOLES ARE DRILLED OR PUNCHED
THE COMPONENT SHALL BE ZINC—COATED CONFORMING TO AASHTO M 111
(ASTM A 123) UNLESS CORROSION-RESISTANT STEEL IS USED. WHEN
CORROSION—RESISTANT STEEL IS USED THE PORTION OF THE POST TO BE
EMBEDDED IN SOIL SHALL BE ZINC—COATED CONFORMING TO AASHTO M 111
(ASTM A 123) AND THE PORTION ABOVE THE SOIL SHALL NOT BE
ZINC—COATED, PAINTED OR OTHERWISE TREATED.

FIELD MODIFICATION TO RAIL ELEMENTS IS ALLOWED ONLY BY SAWING AND
DRILLING OF HOLES. FLAME CUTTING IS NOT PERMITTED. POSTS SHALL NOT
BE MODIFIED. COMPONENTS ON WHICH THE SPELTER COATING HAS BEEN
DAMAGED SHALL BE EITHER REGALVANIZED OR RECOATED IN CONFORMANCE
WITH AASHTO M 36, OR PAINTED WITH ONE FULL BRUSH COAT OF ZINC RICH
PAINT CONFORMING TO MILITARY SPECIFICATION DOD-P-21035A.

SEE NOTE 14 FOR TESTING AND APPROVAL.
%46 DIA. HOLE 301/, 7y
" 3V
31/4»_— 24 . 31/4” 21 1/2” 31/4”
7 1" - 5/5" HEX NUT -
, AND WASHER ;
31/ 134 [ | 14"
4 S N 14 —— NOTCHED
I A BLO{CKS Ny BLOCKS
14" L
NOTCHED 27" ) . 27" 5/g" DIA. x 10" BOLT
BLOCK ~_ 5/ DIA x 25" BOLT 5 /5" HEX NUT |< 30" HoLE
—— IN'%/4" HOLE AND WASHER
5/3" DIA. x 10" BOLT | 6 POST
IN 3/4” HOLE W6 x 9 POST 6 WOOD POST K_/ W6 x 9
5/g" HEX NUT — A P PRI NRRRRRDRDE | |RRRIRRIRGE
AND WASHER | %/\F
3/4” DIA. HOLE IN BLOCK W\@\ JIMBER L. STEEL
STEEL POST & NOTCHED BLOCK (PWEO1) DOUBLE BLOCK AND RAIL MEDIAN BARRIER
(NOMINAL DIMENSIONS ARE SHOWN FOR THE POSTS & BLOCKS) GUARDRAIL TYPE 3 (DOUBLE)
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»

——m TRAFFIC DIRECTION FOR

/8
4

BLOCK
/ 1
10 . THE SPLICE LAP SHOWN CORROSION—
272 1 SHEET 314 = _—,—%—,—.E\E I PART MA;EE?L GA”@F',“E%'NG RESISTANT
2| g1 —T— THICKNESS Vi n Lo b : : SPEC.
2 ) 17/5" il 1 100 SPLICE
10 =— W-BEAM RAIL & AASHTO M 180, | AASHTO M 180, | AASHTO M 180,
—_— 3/8"R. TERMINAL SECTIONS CLASS A OR B TYPE 1 OR 2 TYPE 4
3/, x 21/, POST BOLT SLOT |-—, s
3/ . 4 x 2/ E - | X
37 FOUR 2%/5," x 1'/g” SLOTS, 24 ) = . */4 DIA. HOLE BASE PLATE ASTM A 36 ASHTO M 111 NA.
1 ¢ Z 29/5 x 11/ THRU CTR. OF
61/,” MUST MATCH 4 OUTER . CEGHT 12%/30 x V8 capezs/, "5 51/, ] B '
—-I 4|—— RAIL SPLICE SLOTS. 15/16 | 4 o “SPLICE, SLOTS C~=3/"x 21/, [sL0T_ | TiMBER POST
RADII 124 : 3 1 & BLOCK NUTS, BOLTS &
< + /| — '3/16_DIA. HOLE IN STUDS FOR ASTM A 307
— NEUTRAL AXIS, [i 754 () 7 OO sTEEL BLOCK GENERAL USE
Z LOCATES CTRS. / INELIE. o STRENGTH AASHTO M 232,
. — CLASS C
Slots, - 313/ | BOLTS 4 NUTS ASTM A 325
——r W o
5
(RWEO1a) 2516 \NE
| STEEL ROUND STEEL ASTM F 436 ASTM
TERMINAL SECTION (FLARED c)\éz *1'1 y e 2" T BLOCK WASHERS . 3\5659%0
16 e
812" ‘ e AR ASHTO M 180 TYPE 1
(RWM02a) 121/ -
OTHER FITTINGS ASTM A 36 AASHTO M 111
. i} 307 . W—BEAM RAIL SECTION RAIL SPLICE 8y’
_lg,” 81/s |7 10 GAGE - ARV THE TABULATION OF GUARDRAIL WILL SPECIFY THE TYPE OF
-3 (134" . . . _ CORROSION PROTECTION: GALVANIZED OR CORROSION — RESISTANT
- N 30 |10 =) D STEEL.
i+ GAGE
F . g gl STEEL POSTS SHALL HAVE THE SAME CORROSION PROTECTION
33/ /4 x 2'/2" POST BOLT SLOT s ] (@ AS SPECIFIED FOR THE METAL BEAM RAIL. PUNCHING, DRILLING,
EIGHT 29/3," x 3" SLOTS, MUST 3/ FVE 1” DIA. HOLES CUTTING, OR WELDING OF POSTS WILL NOT BE PERMITTED AFTER
7" MATCH RAIL SPLICE SLOT LOCATIONS. 1" ‘ GALVANIZING.
_.I /s I-_ [ : 71/, EXTRA HOLES PERMITTED ==
= : 25/5" .
121 — '//G/f N o o 11/16" x 17 SLOTTED HOLE
?/—” P s A 63 /1 : ] 20"
6 16
i TL = (@
FIVE 1" DIA. .
, HOLES 755" 20
6315 |
TERMINAL SECTION (CONNECTOR) +r 1 e / @)
] he
ROUNDED CORNERS 3/4" x 21/5" POST BOLT SLOT (OPTIONAL) ]/ 64" MIN.)
S Vs +g R SLOTTED HOLE TWELVE 28/,5," x 3" SLOTS. - 7
SHALL MATCH RAIL SPLICE SLOT LOCATIONS. Jgnd [ 17 x 11/5" SPLCE BOLT (FWR03)
SLOT (TYP.
(TP, RECTANGULAR WASHER
THRIE BEAM 3/4" x 21/," POST BOLT SLOT (TYP.) (TO BE USED ONLY WHERE SPECIFIED.)
5 TERMINAL SECTION (CONNECTOR
THRIE BEAM DETAIL DIAMETER | LENGTH |  THREAD INTENDED USE AASHTO-AGC—ARTBA | NO. BOLTS, NUTS
& TYPE L LENGTH STANDARD NUMBER & WASHERS
32 BOTH SIDES 5 1 .
Lk ule - . Vs 1, [FuL (14,) ALL RAIL SPLICES FBBO 8 PER SPLICE
X 5 156" S, = BUTTON
234 ¥ MOUNTING Y //‘6,, | 9 - WA ) v lps ) ) HEAD
POSITION (%16 =Yea) L1 /18 L lT—I i = L - ——I OVAL 18| MN. 2 SINGLE BLOCK & POST (TIMBER) FBBO4 1 PER POST
» — 1
RETROREFLECTOR TAB %/ DA L /1 5o i /16J" 1a SHLDR. 25 MIN. 2 DOUBLE BLOCK & POST (TIMBER) FBB05 1 PER POST
RETROREFLECTOR TABS SHALL BE MANUFACTURED FROM 10 MIN. 2 | FASTEN NOTCHED BLOCK TO STEEL POST FBB03 1 PER BLOCK
12 TO 14 GAUGE STEEL. RETROREFLECTIVE SHEETING SHALL BUTTON HEAD BOLT WASHER HEX NUT .
CONFORM TO ASTM D4956 TYPE ll. SEE NOTE 7 ON SHEET 3 WITH OVAL SHOULDER WASHERS NOT USED AT RAIL SPLICES
Computer File Information Sheet Revisions Colorado Department of Transportation GU RDRAIL TYPE 3 STANDARD PLAN NO.
Creation Date: 07/04/06 Initials: SJR Date: Comments A 4201 East Arkansas Avenue A
Last Modification Date: 07/04/06 Initials: LTA '@m Denver, Colorado 80222 M 606 1

Full Path: www.dot.state.co.us/DesignSupport/

Drawing File Name: 6060103016.dwg

() @ [ @

CAD Ver.: MicroStation V8 Scale: Not to Scale

Units: English

o —————  Phone: (303) 757—-9083

VA S
N N NEEE—
DEPARTMENT OF TRANSPORTATION

Project Development Branch

Fax: (303) 757-9820

W-BEAM

SRJ/LTA

Issued By: Project Development Branch on July 04, 2006

Sheet No. 3 of 16




T

1" MIN. COVER

BACKSLOPE

= 3B ANCHOR
I ] L~ BLOCK

SEE SHEET 4 FOR
RAIL SPLICE DETAIL

SEE TYPE 3B (RUB
LENGTH MAY BE SHORTENED IF THE SLOPE IS LESS THAN 8 FT. WIDE.

RAIL) PLAN VIEW FOR ALIGNMENT. THE 100 FT. FLARE

END ANCHORAGE TYPE 3B
(WITHOUT ROADSIDE DITCH AT GUARDRAIL)

— u
a— *Z**_*;j*ffﬂ‘—‘f‘ —c 5716
o EIGHT 53 7 | - ) 754
o o DIA. HOLES —7 | I
s o | omHwsT & '
CSTANDARD |- .f[ e"j( e"J7 6"k 6" |~ | g0 _|
SPLICE | .~ * |
HoLes L. 3 e
-—i— 48" (W-BEAM) |——' 3”—| 18" |—— 3
— 15"—— 36" i f 24" !
A~ SECTION A—A

TOP RAIL HEIGHT PARALLELS SHOULDER EDGE SLOPE

TOP OF GUARDRAIL MAY SLOPE
1% STEEPER THAN SHOULDER EDGE SLOPE

100 FT. FLARE 50 FT. (MAY BE ADJUSTED TO FIT
| FIELD CONDITIONS) ,
e 1
. 0 0 . 0 . 0 . . . . - < < T -7
| 2| N | | | i i Er—————e—— R R
LIt 0 3 B A e = |
i1 i CoRouND|LINE AT GUARDRAI — || | I Rusll ] AR B I ol |
1 1 Il I 1 I I I Il
N T T N N AN N N1 T (N N N TR R 18 U TR
B
] ELEVATION VIEW
PR ;
AT %" DIA. BOLTS
W-BEAM
RUB RALL
S
s U Gl
SECTION B-B FOR Sﬁ? o P s
MOUNT A W-BEAM RUB RAIL 1-1/2 IN. BELOW ¢ et © X
THE TOP RAIL WHEN THE TOP RAIL HEIGHT \C S BACKSLOPE
EXCEEDS 30 IN. ABOVE THE GROUND 50 T AT 15
® ANCHOR
RE FROM NORMAL GUARDRAL LINE F L - BLOCK

100 FT. ON 12%4:1 FLA
END RUB RAL BEHIND

POST, USE 2 POST
BOLTS IN

RAIL HUMPS.

DITCH

—
L — RE LINE
12,1 FUA 6:1 OR 41,
g TYPICAL
T ———— TRANSITION SLOPE SLOPE

| SLOPE 10:1 OR FLATTER

‘\SHOULDER EDGE
(NORMAL GUARDRAIL LINE)

PLAN VIEW

END ANCHORAGE TYPE 3B (RUB RAIL)

TYPE 3B ANCHOR BLOCK DETAIL B 8
\STANDARD
GUARDRAIL
o ® £\D OF GUARDRAL PAY LENGTH TYPE 3
Va ,
\/ k T\ \\/ yi
3772
/15” x 15 x 38" PLATE
AT FRONT OF RAIL.
215" x 6" x V4" PLATE 1 e 1o
AT BACK OF RAIL 7% CROWN\ 2 W f11/2”|D
f—
} \
» . =11
= A 14
T - DIA.
& 6 32" H ROD )
\({o 6 . 30
2 N |
» ,
N2 1,0» M ” a
1,4 " DIA” ROD =15 ~
/ b ° N IS S
FVE 23" DIA. x 2 J4” BOLTS | 35 | ) T
WITH NUTS & WASHERS : : - 30 !
FRONT END

TYPE 3D HARDWARE DETAILS

NOTE: ALL PARTS SHALL BE
GALVANIZED

JYPE 3D ANCHOR BLOCK DETAIL

(WITH ROADSIDE DITCH AT GUARDRAIL)

* THIS DIMENSION LOCATES THE FIRST HOLE
IN THE W—BEAM AND THE TYPE 3D HARDWARE.
1 FT.=2 IN. CENTER TO CENTER FROM POST BOLT HOLE.

END ANCHORAGE TYPE 3D
DEPARTURE TERMINAL
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STRUT ASSEMBLY

CABLE ANCHOR BRACKET

SEE NOTE 7, SHEET 7 FOR SLOPE REQUIREMENTS

DELINEATION ACCORDING TO STANDARD PLAN S-612-1

SLOT GUARD ® ® SLOTTED BEARING PLATE
POST # —(®) @ ® (SEE DETAIL VIEWS)
: |:| — — — = : —————<—— TANGENT LINE PROJECTED FROM THE
(PSESET e Eg) DINENSIONS 5 f ! ! N N N % FACE OF THE LAST TWO POST BLOCKS
Ey Ey » — -
DIMENSIONS ARE MEASURED FROM N N ~ X < S B IN THE STANDARD POST SECTION.
BACK OF RAL X © > -
GUARDRAIL TYPE 3 SRT-350
PAY LENGTH 376"
' 25'-0” SLOTTED RAL __TRAFFIC
% —
N
| | 1 | / I I |
| | | |
— L \ 1 L L L 1
W [ =111 e (1] - [ eE= FRlee— <l
: SLOTTED BEARING PLATE
o Il Il Il Ml i i = > (SEE DETAIL VIEWS
4/\\//\//\//\//\//\} 1 FIH la il [a il FI T T [
SRR Bt " i H " n®-@ | ELEVATION
x&)\\a } GROUND 4 | | | | | | | | | I | | | | | | | ! DRILLED POSTS }
A LINE i m] ] o i m] ] fu
i H i H i i Sy
ik ik ik ik il ik SEE DETAL FRON |
POST # —(®) @ ® ® ® ® a
DEFLECTOR ANGLE OF SLOT GUARD
DO NOT_ATTACH RALL TO L

‘ END OF GUARDRAIL PAY LENGTH POSTS

@ mo (®

SHOULD BE POSITIONED IMMEDIATELY

DOWNSTREAM OF SLOTS. WOODEN BREAKAWAY POST

IN STEEL FOUNDATION TUBE

SLOTTED RAIL TERMINAL (SRT)

¢

GUARDRAIL TYPE 3
PAY LENGTH

FLARED TERMINAL PAY LIMIT

EDGE OF WIDEN

(10" min. |I EMBANKMENT
15:1 TAPER

— 151 PR

20:1 SLOPE MAX
(RELATIVE TO GRADE)

10:1 SLOPE MAX

TANGENT LINE

54 ” x 6" x 8" BEARING PLATE

SRT DETAIL VIEW

347 x 3" x 4" PLATE WASHER

54" DIA. HOLE

5 . " DIA. HOLE
TWO — 16d NAILS TO 73

PREVENT PLATE ROTATION ,
(THRU 54" DIA. HOLES 6
IN PLATE AND BENT)

e
<

PLACE SLOTTED BEARING PLATE WITH
SLOT ORIENTED UP AS SHOWN.

SRT FRONT VIEW
SLOTTED BEARING PLATE DETAIL

NOTES

1. THE END ANCHORAGE (FLARED) SHALL BE THE SLOTTED RAIL TERMINAL (SRT-350),
AS MANUFACTURED BY TRINITY INDUSTRIES, INC. (TELEPHONE #: 800-644-7976),
OR THE FLEAT-350, AS MANUFACTURED BY ROAD SYSTEMS INC. (TELEPHONE #: 915-263-2435).
ONE END ANCHORAGE (FLARED) SHALL INCLUDE ALL POST, RAIL, AND HARDWARE ITEMS
REQUIRED FOR A COMPLETE UNIT. THE END ANCHORAGE (FLARES) SHALL BE INSTALLED
CONFORMING TO THE MANUFACTURER’S RECOMMENDATIONS. THE CONTRACTOR SHALL
PROVIDE A COPY OF THE MANUFACTURER'S INSTALLATION INSTRUCTIONS AND
PARTS LIST TO THE ENGINEER PRIOR TO INSTALLATION OF THE DEVICE.

2. IN HEAVY SNOW LOCATIONS, TRIM POSTS @ AND FLUSH WITH RAIL TOP AND TREAT
END WITH SEALANT, IN CONFORMANCE WITH AASHTO M 133.

3. THE POST OFFSET DIMENSIONS ARE GIVEN TO THE CENTER OF THE TRAFFIC FACE
OF THE BLOCKOUTS FROM THE PROJECTED RAIL TANGENT LINE, EXCEPT AT THE
FIRST TWO POSTS WHERE THE DIMENSION IS TO THE CENTER OF THE TRAFFIC FACE
OF THE POST. OFFSET POINTS SHALL BE LOCATED BY CHORD MEASUREMENTS AT THE
BACK OF THE RAIL AND BE EQUAL TO THE NOMINAL POST SPACINGS SHOWN. POSTS
ARE TO BE SET APPROXIMATELY RADIAL TO THE RAILING AT EACH POST LOCATION.

4. THE SRT SLOTTED BEARING PLATE SHALL BE INSTALLED WITH THE SLOT FACING UP.

5. POSTS SHALL BE DRILLED FOR BREAKAWAY ACCORDING TO THE MANUFACTURER'S
INSTRUCTIONS.

6. SEE SHEETS 1, 3 AND 4 FOR STANDARD GUARDRAIL TYPE 3
AND INSTALLATION DETAILS.

7. RETROREFLECTOR TABS SHALL NOT BE USED ON POSTS @ THROUGH .

Fax: (303) 757-9820

N N NEEE—
DEPARTMENT OF TRANSPORTATION

- g o3 6o g3 -
| | | | | | 8. SRT PANELS SHALL BE SUPPLIED IN EITHER THREE 12 FT. — 6 IN. RAIL PANELS,
i ! ! i ! | OR ONE 25 FT. — 0 IN. AND ONE 12 FT. — 6 IN. RAIL PANELS.
\ [mal mal
3 K l i l S HHE==N DELINEATION ACCORDING TO STANDARD PLAN S—612—1 9. SRT — STRAIGHT FLARED OPTION. SEE MANUFACTURER'S DETAILS.
~) | m m m | | 10. HINGED BREAK AWAY (HBA) STEEL POSTS MAY BE USED AS AN ALTERNATIVE
R i i i i + I_ ON THE SRT FOR POSTS (2) THRU (8). SEE MANUFACTURER'S DETALS.
SRR | | | |
R |j L|l L|j L|j L|j o i L GROUND 11. HINGED BREAK AWAY (HBA) STEEL POSTS OR WELDED POSTS (P
h T i i i ‘|‘ ‘|‘ MAY BE USED AS AN ALTERNATIVE ON THE FLEAT FOR POSTS (3) THRU (7).
}i} }i} oMo }i} }i} }i} i o SEE MANUFACTURER’S DETAILS.
[N [N - L [N [N [ 1
! 1
i 12. DELINEATION SHALL BE APPLIED TO THE END PIECE, AND WILL NOT BE PAID
POST # —(@) ® DR'LL(ET[;PSOSTS ® ® ‘ LL FOR SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.
SEE DETAL FROM MANUFACTURER FLEAT 350 0] ©) END ANCHORAGES (FLARED)
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~  GUARDRAIL TYPE 3 PAY LENGTH

END ANCHORAGE (FLARED) PAY LIMIT
37'-6" FLARE

A <~‘
120"

NOTES

. PAYMENT FOR THE ADDED EMBANKMENT (APPROXIMATELY 45 CU. YDS.) FOR
THE FLARE SHALL BE AS FOLLOWS:

A. UNDER PAY ITEM 203 WHEN THE CONTRACT PLAN INCLUDES PAY ITEM 203.
B. INCLUDED IN THE COST OF THE END ANCHORAGE (FLARED) WHEN THE CONTRACT

—_

TRAVERS{/:P;LE( EMBANKMENT _SLOPE

SEE N
IF THE PLANS REQUIRE A WIDENED AREA

/\ _SEE NOTE 2 REQUIRED EXTRA PAVEMENT
ON SHEET 1 AND/OR EARTHWORK

BEHIND THE BACK OF POSTS.

0" MIN., 2' DESIRED
(SEE SHEET 1, NOTE 3) '/NORMAL SHOULDER EDGE LOCATION

BEHIND THE GUARDRAIL RUN, PAVE 1 FT.

OTE

8)

BREAKPOINT EDGE OF PAVEMENT

|
-
—
|
|
|
|
|
|
|
|
|
|
\
[
|

PLANS DO NOT INCLUDE PAY ITEM 203. THE ADDED EMBANKMENT SHALL BE
SLOPE CONSTRUCTED IN ACCORDANCE WITH SUBSECTION 203.07, AASHTO T 99.

2. WHEN THE WIDENED AREA IS PAVED, PAYMENT FOR THE PAVEMENT
BREAKPONT | (SEE. NOTE 8) (APPROX. 70 SQ. YDS.) SHALL BE AS FOLLOWS:
{{ A UNDER PAY ITEM 403 OR 412 WHEN THE CONTRACT PLAN INCLUDES PAY ITEM 403
OR 412,
B. INCLUDED IN THE COST OF THE END ANCHORAGE (FLARED) WHEN THE CONTRACT

PLAN DOES NOT INCLUDE PAY ITEM 403 OR 412
(SEE SHEET 1, NOTE 2 FOR PAVEMENT TYPES).

. CONCRETE PAVED AREAS SHALL HAVE THEIR TAPERED ENDS SQUARED OFF
AS DIRECTED BY THE ENGINEER.

. WHEN OVERLAY PAVING, THE FINISHED SURFACE AT EACH POST SHALL NOT BE ABOVE

¢ END OF GUARDRAIL PAY LENGTH

END ANCHORAGE (FLARED) PAY LIMIT
37'-6" FLARE

PLAN VIEW *

" ¥ .

THE TOP BREAKAWAY HOLE OR STRUT ASSEMBLY. THE WIDENED AREA AT THE FLARED
END ANCHORAGE SHOULD NOT BE OVERLAYED UNLESS PAVEMENT CONDITIONS WARRANT
[T BEING OVERLAYED. ANY OVERLAY PAVEMENT ABUTTING THE FLARED END ANCHORAGE
SHALL BE TAPERED TO PREVENT A DROP IN THE PAVED SURFACE BELOW THE RAIL.

. SEE SHEETS 1, 3 AND 4 FOR STANDARD TYPE 3 GUARDRAIL AND INSTALLATION DETAILS.

. THE COST OF THE GUTTER WILL BE PAID FOR AS "GUTTER TYPE 2 (2 FT.)"
FOR A LENGTH OF 134 FT. OR "GUTTER TY. 2 (3 FT.)" FOR A LENGTH OF 40 FT.

7. INLETS OR RUNDOWNS MAY BE USED INSTEAD OF THE GUTTER IF SPECIFIED ON THE PLANS.
NO ADDITIONAL CURB SHALL BE ADDED IN THE VICINITY OF THE END ANCHORAGE.

(S

K THIS PLAN VIEW SHOWS ONLY THE SRT.
THE FLEAT-350 USES THE SAME WIDENING DETAILS.

f=2]

7 GUARDRAIL TYPE 3 PAY LENGTH

TRAVERSABLE
4:1

/\ _SEE NOTE 2 REQUIRED EXTRA PAVEMENT
ON SHEET 1 AND/OR EARTHWORK

CURB_OPTION A

IF SPECIFIED ON PLANS

(SEE SHEET 1)

0’ MIN., 2’ DESIRED (SEE SHEET 1, NOTE 3)—|
NORMAL SHOULDER EDGE LOCATION ——

BREAKPOINT

BEHIND THE BACK OF POSTS.

(

IF_THE PLANS REQUIRE A WIDENED AREA
BEHIND THE GUARDRAIL RUN, PAVE 1 FT.

EMBANKMENT SLOPE
SEE NOTE 8) ————==—

8. 4:1 OR FLATTER SLOPES IN THE TRAVERSABLE AREA SHALL BE USED BEHIND
THE END ANCHORAGE, AND IN ADVANCE OF POST . IF THIS IS NOT POSSIBLE,

EDGE OF PAVEMENT A MINIMUM 3:1 SLOPE MAY BE USED IF APPROVED BY THE ENGINEER.

9. THE WIDENED AREA, EXCEPT FOR CURB OPTION A, SHALL HAVE THE SAME GRADING
BREAKPOINT AS THE ADJACENT GUARDRAIL: 10:1 OR FLATTER IF MORE THAN 2 FT. FROM
SLOPE SHOULDER, OR EQUAL TO ROADWAY SLOPE IF 2 FT. OR LESS FROM SHOULDER.

(SEE NOTE 8) 10. WIDENING FOR END ANCHORAGES SHALL BE PAVED ON INTERSTATES AND FREEWAYS.
FOR OTHER HIGHWAYS, PAVING SHALL BE AS SHOWN ON THE PLANS.

BREAKPOINT

TOPSOIL

8.4 FT. TRANSITION

FROM GUTTER TYPE 2

TO CURB AND GUTTER,
IF CURB AND GUTTER
IS SPECIFIED ON PLANS.

<

ADDED EMBANKMENT

4-0" —
q
(SEE 27”

7 GUARDRAIL TYPE 3 PAY LENGTH

/\ _ SEE NOTE 2
ON SHEET 1

CURB OPTION B
IF"SPECIFIED ON PLANS
(SEE SHEET 1)

REQUIRED EXTRA PAVEME\NT/\___
AND/OR EARTHWORK

‘()SE'E"%HEQETDFS'SCE)?E 3 ~ NORMAL SHOULDER EDGE LOCATION

o ‘°§ B - e ‘(SEENOTE1)
= § £ 5 - SUBBASE
5 = PLAN VIEW * PAVEMENT IF_SPECIFIED <
E 2lg ON PLANS (SEE NOTE 1) &
e = . &“3 POINT OF SLOPE SELECTION
2 % B@,\{\ )3 3 2 NORMAL CATCHPOINT (SHALL NOT CHANGE)
————— ’ —— & S? -
5 \ [\ Q,\Y“E SECTION _A—A
C - TRANSITION FROM GUTTER TYPE 2 TO CURB & GUTTER 0 BREAKPOINT
GUTTER TY. 2
END ANGHORAGE (FLARED) PAY LIMIT 0 IF CURB AND GUTTER SPECIFIED ON PLANS righ TOPSOL
) | ”
37-6" FLARE 27 ADDED EMBANKMENT
TRAVERSABLE EMBANKMENT SLOPE SURFACE_| ”I +2% (S wore 1)
#1 (SEE NOTE 8) , , BASE 5Ly
~—5 10 SUBBASE R
%
PAVEMENT (SEE NOTE 1) NoRg; o 4
SLOPE POINT OF SLOPE SELECTION SLopg
(SEE NOTE 8) NORMAL CATCHPOINT (SHALL NOT CHANGE)
BREAKPOINT AND PAVEMENT EDGE SECTION _B-B
#-0"— GUTTER
BREAKPOINT
l_

ADDED EMBANKMENT
(SEE NOTE 1)

SUBBASE

PLAN VIEW

PAVEMENT (SEE NOTE 1)
POINT OF SLOPE SELECTION
NORMAL CATCHPOINT (SHALL NOT CHANGE)

SECTION C-—=C
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NOTES

1. THE END ANCHORAGE (NONFLARED) SHALL EITHER BE THE ET-PLUS AS MANUFACTURED BY
TRINITY INDUSTRIES INC. (TEL. #: 800-644-7976), OR THE SKT GUARDRAIL AS MANUFACTURED
BY ROAD SYSTEMS, INC. (TEL. # 915-263-2435). THE END ANCHORAGE (NONFLARED) SHALL
INCLUDE ALL POST, RAIL, AND HARDWARE ITEMS REQUIRED FOR A COMPLETE UNIT. THE END
ANCHORAGE (NONFLARED) SHALL BE INSTALLED CONFORMING TO THE MANUFACTURER'S
RECOMMENDATIONS. THE CONTRACTOR SHALL PROVIDE A COPY OF THE MANUFACTURER'S
INSTALLATION INSTRUCTIONS AND PARTS LIST TO THE ENGINEER PRIOR TO THE INSTALLATION
OF THE DEVICE.

WOOD POSTS SHALL BE DRILLED FOR BREAKAWAY IN CONFORMANCE WITH THE MANUFACTURER’S INSTRUCTIONS.
HINGED BREAK AWAY (HBA) STEEL POSTS MAY BE USED IN CONFORMANCE WITH THE MANUFACTURER'S INSTRUCTIONS.
RETROREFLECTOR TABS SHALL NOT BE USED ON THE LAST SEVEN POSTS OF THE END ANCHORAGE (NONFLARED).

USE MANUFACTURER'S SPECIFIED STEEL FOUNDATION TUBE FOR POSTS @ AND @ FOR ET-PLUS
AND SKT END ANCHORAGES (NONFLARED).

IS SN

6. DELINEATION SHALL BE APPLIED TO THE END PIECE AND WILL NOT BE PAID FOR SEPARATELY BUT
BE INCLUDED IN THE WORK. SEE STANDARD PLAN S-612-1.

THE GUARDRAIL EXTRUDED BY THE END PIECE
UPON IMPACT MUST BE AWAY FROM TRAFFIC

=

X
¥

i i } ANCHORAGE END PIECE

END OF GUARDRAIL PAY LENGTH

PAY LENGTH FOR END ANCHORAGE (NONFLARED) 50 FT.

8 SPACES @ 6'-3" = 50° TRAFFIC

/ GUARDRAIL TYPE 3 PAY LENGTH

- —1

+

27

!

i 1 1 i 1 DELINEATION ACCORDING TO

(©—=

@ —ez==x
Q —e===
@ —ez==x
@ —e==
o=
@ —e=r==

STANDARD PLAN S-612-1
CONVENTIONAL @ @
GUARDRAIL TYPE 3
IF ET-PLUS
IS USED

END ANCHORAGE (NONFLARED)
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’ A -
GUARDRALL TYPE 3 PAY LENGTH END ANCHORAGE (NS%h’IFLARED) PAY LIMIT
v TRAVERSABLE EMBANKMENT SLOPE
SEE NOTE 2 | REQUIRED EXTRA PAVEMENT 4:1 (SEE NOTE 7)
ON SHEET 1 | AND/OR EARTHWORK
IF THE PLANS REQUIRE A WIDENED AREA
— BEHIND THE GUARDRAIL RUN, PAVE 1 FT.  BREAKPOINT 88’
, BEHIND THE BACK OF POSTS
2' MIN. BREAKPOINT SLOPE
—I (SEE NOTE 7)
15:1 {{

; i —T T - — = = — —
0’ MIN. - )
N 2" DESRED |(SEE SHEET 1, NOTE 3)1 107 MIN E'_y 1" OFFSET FROM FRONT FACE OF RALL —
50:1 TAPER | L
m— ) _J NORMAL SHOULDER EDGE LINE
. WIDENED AREA FOR END ANCHORAGE (NONFLARED)
END OF GUARDRAIL PAY LENGTH PLAN VIEW
¢ END ANCHORAGE (NONFLARED) PAY LIMIT B
GUARDRAIL TYPE 3 PAY LENGTH o
4 TRAVERSABLE EMBANKMENT SLOPE
41 (SEE NOTE 7)
SEE NOTE 2 _| REQUIRED EXTRA PAVEMENT
ON SHEET 1 | AND/OR EARTHWORK
50:1 TAPER 88’
PAVE 1' MIN. PAST THE BACK OF POST BREAKPOINT
SLOPE
2 M. — (SEE NOTE 7)
—I 311 {
— | —90:1 SLOP N BREAKPOINT
L ———— %I — 15 AND PAVEMENT EDGE

0 MIN. |

2' DESIRED

(SEE SHEET 1, NOTE 3)

CURB OPTION A IF SPECIFIED
ON PLANS (SEE SHEET 1)

4 GUARDRAIL TYPE 3 PAY LENGTH

TO CURB AND GUTTER

BEGIN GUTTER TYPE 2
END CURB TYPE 6 IF
SPECIFIED ON PLANS

11'~10" TRANSITION
FROM GUTTER TYPE 2
= 4'=11"~
IF CURB AND GUTTER
IS SPECIFIED ON
PLANS

END ANCHORAGE (NONFLARED) PAY LIMIT

LFLOF GUTTER TYPE 2
2 WIDE (SEE NOTE 5)

TRAFFIC

B ~-
WIDENED AREA FOR END ANCHORAGE (NONFLARED)
WITH CURB OPTION A

PLAN VIEW

%0 TRAVERSABLE EMBANKMENT SLOPE

41 (SEE NOTE 7)

fL OF GUTTER TYPE 2

LNORMAL SHOULDER
EDGE LINE

TRANSITION FROM
GUTTER TYPE 2 TO

CURB AND GUTTER IF
CURB AND GUTTER ARE
SPECIFIED ON PLANS

3’ WIDE (SEE NOTE 5)

r BREAKPOINT
|

SEE NOTE 2 _| REQUIRED EXTRA PAVEMENT
ON SHEET 1 | AND/OR EARTHWORK
CURB OPTION B IF
SPECIFIED ON PLANS
(SEE SHEET 1)
2 MIN. — —

T8 __B

T
)

Q' MIN.
2' DESIRED

(SEE SHEET 1, NOTE 3)

|:1’ OFFSET FROM

FRONT FACE OF RAIL

SLOPE
(SEE NOTE 7)

BREAKPOINT
AND PAVEMENT EDGE

50:1 TAPER

WIDENED AREA FOR END ANCHORAGE (NONFLARED) WITH CURB
PLAN VIEW

TRAFFIC

C -

L NORMAL SHOULDER
EDGE LINE

OPTION B

NOTES

. PAYMENT FOR THE ADDED EMBANKMENT (APPROXIMATELY 25 CU. YDS.) FOR THE FLARE

SHALL BE AS FOLLOWS:
A. UNDER PAY ITEM 203 WHEN THE CONTRACT PLAN INCLUDES PAY ITEM 203.

B. INCLUDED IN THE COST OF THE END ANCHORAGE (NONFLARED) WHEN THE CONTRACT
PLANS DO NOT INCLUDE PAY ITEM 203. THE ADDED EMBANKMENT SHALL BE CONSTRUCTED
IN ACCORDANCE WITH SUBSECTION 203.07, AASHTO T 99.

. WHEN THE WIDENED AREA IS PAVED, PAYMENT FOR THE PAVEMENT (APPROX. 39 SQ. YDS.)

SHALL BE AS FOLLOWS:

A. UNDER PAY [TEM 403 OR 412 WHEN THE CONTRACT PLAN INCLUDES PAY I[TEM 403
OR 412.

B. INCLUDED IN THE COST OF THE END ANCHORAGE (NONFLARED) WHEN THE CONTRACT PLAN
DOES NOT INCLUDE PAY ITEM 403 OR 412, (SEE SHEET 1, NOTE 2 FOR PAYMENT TYPES).

. WHEN OVERLAY PAVING, THE FINISHED SURFACE AT EACH POST SHALL NOT BE ABOVE

THE TOP BREAKWAY HOLE OR STRUT ASSEMBLY. THE WIDENED AREA AT THE END
ANCHORAGE (NONFLARED) SHALL NOT BE OVERLAYED UNLESS PAVEMENT CONDITIONS
WARRANT [T BEING OVERLAYED. ANY OVERLAY PAVEMENT ABUTTING THE END ANCHORAGE
(NONFLARED) SHALL BE TAPERED TO PREVENT A DROP IN THE PAVED SURFACE BELOW
THE RAIL.

. SEE SHEETS 1, 2 AND 3 FOR STANDARD TYPE 3 GUARDRAIL AND INSTALLATIONS DETAILS.
. THE COST OF THE GUTTER WILL BE PAID FOR AS "GUTTER TYPE 2 (2 FT.)" FOR A

LENGTH OF 111 FT., OR "GUTTER TY. 2 (3 FT.)” FOR A LENGTH OF 50 FT.

. INLETS OR RUNDOWNS MAY BE USED INSTEAD OF THE GUTTER IF SPECIFIED ON THE

PLANS. NO ADDITIONAL CURB SHALL BE ADDED IN THE VICINITY OF THE END TREATMENT.

. 4:1 OR FLATTER SLOPES IN THE TRAVERSABLE AREA SHALL BE USED BEHIND

THE END ANCHORAGE AREA, AND IN ADVANCE OF POST (1). IF THIS IS NOT
POSSIBLE A MINIMUM 3:1 SLOPE MAY BE USED IF APPROVED BY THE ENGINEER.

. THE WIDENED AREA, EXCEPT FOR CURB OPTION A, SHALL HAVE THE SAME GRADING

AS BENEATH THE ADJACENT GUARDRAIL: 10:1 OR FLATTER IF MORE THAN 2 FT. FROM
SHOULDER, OR EQUAL TO ROADWAY SLOPE IF 2 FT. OR LESS FROM SHOULDER.

. WIDENING FOR END ANCHORAGES SHALL BE PAVED ON INTERSTATES AND FREEWAYS.

FOR OTHER HIGHWAYS, PAVING SHALL BE AS SHOWN ON THE PLANS.

. HINGED BREAK AWAY (HBA) STEEL POSTS MAY BE USED. SEE MANUFACTURER'S DETAILS.

BREAKPOINT

ADDED EMBANKMENT
(SEE NOTE 1)

SURFACE

TOPSOIL

PAVEMENT IF SPECIFIED ON PLANS
(SEENOTE 1) pounr 0F SLOPE SELECTION

NORMAL CATCHPOINT (SHALL NOT CHANGE)

SECTION A-A

GUTTER TV. 2

BREAKPOINT

TOPSOIL
ADDED EMBANKMENT
(SEE NOTE 1)

PAVEMENT IF SPECIFIED ON PLANS
(SEE NOTE 1)

POINT OF SLOPE SELECTION

BREAKPOINT
ADDED EMBANKMENT
(SEE NOTE 1)

PAVEMENT IF SPECIFIED ON PLANS

(SEE NOTE 1)
POINT OF SLOPE SELECTION
NORMAL CATCHPOINT (SHALL NOT CHANGE)

SECTION C-=C

A ————
VA . S

N N NEEE—
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SIDE PLATE 10 GA.

SPACER CHANNEL
WITH HOLE FOR

BOTH SIDES CABLE ASSY. SL()11-2rE8ARA|L LENGTH SL(‘_)IJEBARAK
3/," CABLE ASSY. | OF NEED | :
_\ i | | | |
I ~ 29" X |*/s” DA ] 3/g" DIA
| ROD ROD
NOSE | 1 1 | T
10 GA. ‘
6" x 3" KNOCKOUT — ‘ ‘ KNOCKOUT ‘ ‘
| STRUT SLOTIED RAL | BLock %ngf’ RAL 1 BLock

bbb d=d

GUARDRAIL TYPE 3
PAY LENGTH (SEE NOTE 3

NOTES

1. THE MEDIAN TERMINAL SHALL BE THE CAT 350 AS MANUFACTURED BY
TRINITY INDUSTRIES INC. (TEL #: 800-644-7976), OR
THE BRAKEMASTER AS MANUFACTURED BY ENERGY ABSORPTION SYSTEMS, INC.
AS DISTRIBUTED BY INTERWEST SAFETY SUPPLY (TEL #: 303-733-8447).
ONE MEDIAN TERMINAL SHALL INCLUDE ALL POSTS, RAIL, AND HARDWARE
ITEMS REQUIRED FOR A COMPLETE UNIT. THE DEVICE SHALL BE INSTALLED
IN CONFORMANCE WITH THE MANUFACTURER’S INSTRUCTIONS. THE CONTRACTOR
SHALL PROVIDE A COPY OF THE MANUFACTURER'S INSTALLATION INSTRUCTIONS
AND PARTS LISTS TO THE ENGINEER PRIOR TO THE INSTALLATION OF THE
DEVICE.

2. UNLESS OTHERWISE SPECIFIED ON THE PLANS, THE MEDIAN TERMINAL SHALL
BE INSTALLED FOR BIDIRECTIONAL TRAFFIC APPLICATION.

3. MEDIAN GUARDRAIL POSTS MAY BE STEEL OR WOOD.

MEDIAN TERMINAL 31°-3" PAY ITEM AND SHEETS 12 & 13) — 4. EACH INSTALLATION SHALL BE SUPERVISED AND CERTIFIED AS CORRECT
| | UPON COMPLETION BY A REPRESENTATIVE OF THE DEVICE MANUFACTURER
o3 g3 63" 63" 3" 63" 3" 63" OR BY AN EMPLOYEE OF THE CONTRACTOR WHO IS A CERTIFIED INSTALLER.
| | | THE CERTIFIED INSTALLER SHALL HAVE COMPLETED DEVICE TRAINING AND
/ SHALL BE REGISTERED WITH THE MANUFACTURER AS A CERTIFIED INSTALLER.
) [ ] ) ° ° o 4 5. DELINEATION, IF REQUIRED, SHALL BE APPLIED TO THE END PIECE AND WILL
| | | | | | | | | | | 7 11/ NOT BE PAID FOR SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.
I T I - m ‘ m m SEE STANDARD PLAN S-612-1.
x T T | N I N A
GROUND
H STRUT 1“1/"pmz \:3 H iPV—M TN L .
L LY AT ALL L L L L
WOOD POSTS 6” x 8" TUBE
ELEVATION AT AL Wo0D POSTS  MEDIAN TERMINAL
(CAT OPTION) @ 50 OF GUARDRALL PAY LENGTH
CABLE/BRAKE ASSY. THE RAIL OVERLAPS SHALL BE IN
51/, . SLOTTED RAL [ THE SAME DIRECTION AS TRAFFIC
6'-5"/4 |—25 12 GA. 4
—EE 1] ) iN
[ | (e =i F T T ~
| L pANEL/STRAP ASSY. PLAN | %
(TYP.) —_— ¢
[ MEDIAN TERMINAL 38'~11" PAY ITEM GUARDRAIL TYPE 3 |
PAY LENGTH (SEE NOTE 3
i 32'-8" : AND SHEETS 12 & 13)
. 2’ 1/ 2 a1/ - - -
—6-3 = 30-6 /2 6'-3 6'-3 6'-3"—
| 16" — LENGTH OF NEED
anchor | i i -/
STRAPS | | B >” o >” oooooo :)” B : © 17
i i H\T\H\M}w T’
i ‘r AeroR ! ! ! He
| ANcHoR ADAPTER CABLE/BRAKE ASSY. N N N | 1 GROUND LINE
6'—6"\\ \\ I I I I
] | 6" x 8" x 3/1¢ FOUNDATION L L L L
o || STEELTUBE (TvP.)
ELEVATION MEDIAN TERMINAL
(BRAKEMASTER OPTION)
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FIVE 7/g” DIA. HIGH ST. HEX HD. BOLTS EACH WITH NUT AND

CURB TYPE 6 SECTION

NOTES

Full Path: www.dot.state.co.us/DesignSupport/

A ————
VAR . S

N G NEEE—
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Drawing File Name: 60601001016.dwg

CAD Ver.: MicroStation V8 Scale: Not to Scale Units: English
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Phone: (303) 757-9083

W-BEAM

23/4"'X 3 x 3/3” WASHER M H
1 E |—>J 1. TRANSITION TYPE 3G IS FOR USE AT BOTH ENDS OF BRIDGES ON TWO-WAY
10777 —F n HIGHWAYS AND AT THE APPROACH END OF BRIDGES ON ONE-WAY HIGHWAYS.
77777 IR 2. TRANSITION TYPE 3H IS FOR USE AT THE TRAILING END OF BRIDGES
2y e = s \ ES ON_ ONE-WAY HIGHWAYS.
f j_ : o 3. THE THRIE BEAM SECTION IN TRANSITIONS TYPES 3G AND 3H MAY BE SHOP
= ) BENT TO FIT CURVES THAT ARE GREATER THAN OR EQUAL TO A 10 FT. RADIUS.
L g F H J TRAFFIC HOWEVER, THE 6 FT.—3 IN. TRANSITION SECTION SHALL NOT BE BENT.
BRIDGE RAIL 10' —2'-6" 4. A 12 FT.—6 IN. CONCRETE TRANSITION IS REQUIRED BETWEEN THE TYPE 3G
o 12'~6" TRANSITION ‘ ¢ OR 3H AND TYPE 7 BRIDGE RAIL. SEE STANDARD PLAN M—-606-13 FOR THE
SEE BRIDGE -G TRANSITION BETWEEN TYPE 3 GUARDRAIL AND TYPE 7 GUARDRAIL.
PLANS I | GUARDRAIL TYPE 3 5. TRANSITIONS TYPE 3G AND TYPE 3H ARE ALSO USED TO CONNECT TO TYPE 8
o3 | /o , PAY LENGTH AND TYPE 10 BRIDGE RAIL. SEE BRIDGE PLANS FOR CONNECTION DETAILS.
.. ’7 6 SPACES @ 16 /4 176 [ 3 SPACES @ 311/ 63" i NORMAL POST SPACING S 6. BACKUP PLATE IS NOT REQUIRED AT POSTS ON TYPE 3G AND 3H.
1254~ 1 — : — 7. © THIS SYMBOL IN THE ELEVATION DRAWINGS SHOWS THE LOCATIONS WHERE
SEE BRIDGE PLANS FOR g )| TWO NES(TOE,EE SSFECTT'%NSSIDEFTJE'R(')ETHBE%M» 12 GA. TRANSITION SECTION | A RECTANGULAR WASHER IS REQUIRED UNDER THE POST BOLT HEAD.
CONNECTION DETALS | 7Y | 8. CURB TYPE 6 SECTION M, MAY BE ASPHALT OR CONCRETE. THE COST OF CURB
rotr IS INCLUDED IN THE WORK, UNLESS A SEPARATE PAY ITEM IS INCLUDED IN THE
10O 9 9 ® 9 ® — | BID SCHEDULE.
‘ S = —— = T —a——] g:'\\F,ﬁu — =g 9. POSTS(DTHRU(B)ARE 7 FT. LONG. ALL OTHER POSTS SHALL BE
24 o e S —= STANDARD 6 FT. IN LENGTH UNLESS OTHERWISE SPECIFIED IN THE CONTRACT.
34" ] ] ] o ol o] =z z 10. NOTCHED RAIL BLOCKS MANUFACTURED FROM SYNTHETIC MATERIAL WILL BE
e ACCEPTED AS ALTERNATIVES TO WOOD NOTCHED BLOCKS FOR USE WITH STEEL
7" TTT I TT TT4TT T 8 POSTS PROVIDED THAT THE BLOCKS HAVE RECEIVED FHWA APPROVAL AND
S S B B S R l ARE CERTIFIED AS IDENTICAL TO THE SPECIMENS USED FOR TESTING AND
I 2 O R R B T T APPROVAL. STEEL BLOCKS ARE NOT ALLOWED.
» 10" | . . . . ( I ICURB TYPE 61 | I Il ‘ I I
3 et A R N N R O s e i 201 A A ! - | 1 =27 s »
I I B L | il NORMAL EDGE OF | | - 10/Zﬂ5 15 "
CONCRETE SECTION ot e Il I | PAVED SHOULDER | | I — i
INCLUDED IN o o (I (I o o u LJ‘ } } } } } } >
BRIDGE RAIL COST o I I I I I Ly L L 34" 32"
[ [ [ [ [ [
) Lt [ L L L L ¢ Sgggggg
|-§-| /—\ TRANSITION TYPE 3G PAY LIMIT END OF GUARDRAIL PAY LENGTH |
° i I T
o 7%/g  BOLT HOLE PATTERN: 1” DIA. HOLES DRILLED TRANSITION TYPE 3G ] L ]
8 ]: -o . THROUGH CONCRETE, OR 1" INSIDE DIAMETER » ) )
. 798 FULL DEPTH INSERTS PLACED BEFORE FIVE 7/8" DIA. HIGH ST. HEX HD. BOLTS EACH 10 10
. CONCRETE IS PLACED. J WITH NUT AND 23/,” x 3" x 3/;" WASHER E-E —F G—G
DETAIL A ' G .
- . —— > 1 1—6 x 8" x 22" WOOD BLOCK
JTe Lo 1101 1/ . STD. WASHER & NUTS
11 19" c====1 2y r =p-— ON 2- 5 POST BOLTS
A e N i R b 1347 x 3 RECT. WASHER
| ' » UNDER BOLT HEAD
4 F L NESTED
TRAFFIC
SR 11 L V— L 5 g’ 10 THRIE T
¢ 126" TRANSITION ORIDE RAL S\- BEAM N
| L - SEE BRIDGE (TYPE 3G ONLY) ALL WOOD POSTS 6" x 8” x 7'
GUARDRAIL TYPE 3 PAY LENGTH G PLANS — (S/#LETEELRr;;ggE [\I;ERMHJED \7NI]TH
3 CURB TYPE 6 X 9 x
_, 2 NORMAL POST SPACING 6-3" . 6'-3" | 6'-3" | ( 12 / 4 SEE BRIDGE PLANS SECTION M AND SYNTHETIC OR
TRANSITION SECTION | I ! 8 FOR CONNECTION DETAILS NOTCHED TIMBER BLOCKS)
. SINGLE THRIE BEAM 4, AN
| Yl | "] H—H
— — oI ‘ 6" x 8" x 22" WOOD BLOCK 1
&) <) : 24 _l _{
z 3 STD. WASHER & NUTS
— — : — z ON 2-5/g" POST BOLTS —4==
27 N » 13/4” x 3" RECT. WASHER | _ "
31 7 L 31
l UNDER BOLT HEAD
Lol I ] - - 10 SEE DETAIL A 3’
(. [ | -
N || NORMAL EDGE OF i L . I | | ALL WOOD POSTS 6" x 8” x 6' NESTED THRIE BEAM
I | | PAVED SHOULDER ik Il Il ! CONCRETE SECTION | (ALTERNATIVE[PERMITTED WI]TH (TYPE 3G ONLY)
[ I Il o o INCLUDED IN STEEL POST [W6 x 9 x 6'] AND
L L H LJ LJ BRIDGE RAIL COST SYNTHETIC OR NOTHCED TIMBER BLOCKS)
: TRANSITION TYPE 3H PAY LIMIT | MV
TRANSITION TYPE 3H J=J
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- Y L TR 1] NOTES
1 3/,” DIA H HEAD BOLT (NO WASHER) F_ . T F_ 2°/8” DIA. HOLE SEE_ANCHOR X REQUIRED FOR TYPE 3K 1. APPLICATION: THE TRANSITION TYPE 3J MAY BE USED TO
S HOLE : ) DETAIL 10" SCHEDULE 40 GALV. SHIELD HAZARDS AT THE INTERSECTION OF TWO ROADWAYS.
| 7 ] STEEL PIPE, 13" LONG TYPICAL APPLICATIONS INCLUDE, BUT ARE NOT LIMITED TO, THE
. | | T BREAKWAY TWO 1”7 NUTS AND BREAKWAY FOLLOWING:
27 20" POST WASHER (SEE NOTE 8) END POST A. CANAL SERVICE ROADS AT BRIDGE ENDS.
GROUND | LVRVN B. INTERRUPTIONS IN GUARDRAIL RUNS BY INTERSECTING
60 o -1 #7 SURFACE -;FZ% e Z O ROADWAYS, ETC..
. N ] | U B I x / =5 THE LOW SPEED (<45 MPH) END ANCHORAGE TYPE 3K SHALL BE
-4 ‘ 31/, DA ™0 7/3” DIA. 151/2 2 Y o ——— o o USED ONLY ON DRIVEWAYS AND LOW SPEED SERVICE ROADS. WHEN
& HOLES L - HOLES b 1 | N N ' AN APPROVED CRASH-TESTED END TREATMENT IS REQUIRED USE
1 - ANCHOR PLATE : THE END ANCHORAGE (FLARED) OR (NONFLARED) WITH 37 FT.—6 IN.
| WOOD BREAKAWAY POST (2) (SEE NOTE 10) /5" DIA x 1 /7" HEX HEAD BOLT LENGTH.
L _ 5/ " AND NUT WITH RECTANGULAR WASHER
2 g 6 ’éUﬁ%",'q ‘ﬁEE[EA\'ﬂ”LO BFSFL’TE mTDH RE/CBESSD'Q'UTX 2 UNDER BOTH HEAD AND NUT 2. GRADING AND PAVING FOR THE 3J & 3K SHALL MATCH THE
et e . WITH NO WASHER (NO CONNECTION TO POST) GRADING AND PAVING OF THE GUARDRAIL TO WHICH THEY ARE
|| | | 1” 3 /g DA BOLT 3, x 4" x 12" STEEL PLATE ATTACHED, AND SHALL BE IN ACCORDANCE WITH SHEET ONE
1 Ar HOLE WOOD BREAKAWAY POST /8 N OF THIS STANDARD. MAXIMUM FILL SLOPE SHALL BE 2:1.
CONTROLLED RELEASING TERMINAL 117 . T ; W0 7/a” DiA (TYP.)(SEE DETAIL) 3/4” DA, HOLE N STEEL WELDED TO 10" DIA. PIPE
. -3 L g A NO WASHER ? PIPE 7" FROM TOP 3. THE RAIL IS NOT BOLTED TO THE CRT POST AT THE CENTER OF
& o CRT) POST |3 *1:]: [ ] BOLT HOLES N\ 5 AN THE CURVE FOR THE 8 FT.—6 IN., 17 FT., AND 25 FT.—6 IN. RADII.
NN PLATES SHALL CONFORM TO ASTM A 36, AND THE STRUCTURAL

i POST DIMENSIONS TYPE l e o H TUBING TO ASTM A 500.

“cxlaﬁ @ 6" x 8" x 6 CRT 520" | 8" x 6" x 3 16” ~o R) ”%_ _.T 1/4» WO 10d

o %’;}JN%URAL 7 S /oA GALV. NAILS 4. THE 3/4 IN. GALVANIZED WIRE ROPE (CABLE) SHALL CONFORM

S @ 51/2"x 71/2"x 421/2" | BREAKAWAY o C_ ANCHOR PLATE TO AASHTO M 30 TYPE I,

™ -1 2|< (SEE NOTE 10) BEARING PLATE AND

Ed?_é POSTS = / SPACER (SEE DETAL) 5. PLATES SHALL CONFORM TO ASTM A 36, AND STRUCTURAL TUBING

SN 2 = SEE NOTE 4 = TWO 1" NUTS AND TO ASTM A 500. WELDING SHALL MEET ALL REQUIREMENTS OF

2z2 1 a0y \ s WASHER (SEE NOTE 8 THE AMERICAN WELDING SOCIETY.

£23 - 7 2 [ ( )

%%m STANDARD POST & BLOCK STEEL TUBE e SEE ANCHOR DETAL §L1E/E2v ES(T2[)3 /2,, ';'F[’)E) 6. ALL STRUCTURAL STEEL SHALL BE GALVANIZED IN CONFORMANCE
z| 3L === 4 e STEEL TUBE % 8" OD. WITH ASTM A 123. POSTS SHALL NOT BE PUNCHED, DRILLED, CUT,
N s, SOIL PLATE 2" {5tk DEAL) 3/4" DIA. x 10° BOLT, NUT, AND OR WELDED AFTER GALVANIZING.

I ¢ AREA BEHIND GUARDRAIL TO BE 4 (SEE DETAIL) q 2 WASHERS (EACH POST) TO 7. WHEN THE SOIL PLATE WELDED OPTION IS SELECTED, SOIL
z MAINTAINED FREE OF FIXED OBJECTS, | SIX 3/4" CABLE CLIPS, SECURE POST IN TUBE PLATE CONNECTION BOLT HOLES ARE NOT REQUIRED.
ES 2:1 MAX. SLOPE PERMITTED. TIGHTEN NUTS ON U-BOLTS
(SEE TYPE 3J APPLICATION TABLE) 7 3/4" DA x 90" CABLE STEEL TUBE (SEE DETAL) 8. OUTSIDE NUT SHALL BE TORQUED AGAINST INSIDE NUT WITH THE
. 4 T ONE. SWAGED END WELDED CONNECTION OPTION CABLE INSTALLED TAUT BETWEEN THE ANCHOR PLATE AND FIRST
o W RADIUS | ANGLE | NO. CRT | AREA FREE OF | CURVED RAL ! . > FOR SOIL PLATE—STEEL TUBE POST.
e (SEE TYPE 3J APPLICATION TABLE) Pz POSTS FIXED OBJECTS FOR ANGLE 3/4” DIA x 8” BOLT, NUT AND 2 /4 CONNECTIONS (SEE NOTE 7) 9. AL CURVED GUARDRAIL SHALL BE SHOP BENT
ﬂ g-6" | 752105° 5 L W 75° | 90° | 105° WASHERS (2 REQUIRED PER POST) : -
? T 5 25 15 1" |13 |15 LOW SPEED TERMINAL — TYPE 3K 10. SEE SHEET 5 FOR ANCHOR PLATE AND OTHER DETAILS.
4 7 et 7 )8 22 | ar | 3r 11. THE STEEL TUBE MAY BE DRVEN WITH WOOD POST INSERTED
7 759850 5 (o I x 27 x Vat x 8 IF NO DAMAGE OCCURS TO THE POST OR BOLTS.
ﬁ 25'-6" | 86295° 8 40 200 | 33 | 40 | 47 STEEL TUBE GALVANIZED STRUCTURAL STEEL TUBE
o —_—
L 7 96°105°| 9 (SEE DETALL)
ﬁ 75285 9
35’ 86295° 10 50’ 20" | 46’ | 55 | 64 » 11/:2" DA HOLE
v 962105° " N TACK WELD 2 1/5” x1; " x /4" 8/”16
1" DIA. x 4" STUD STEEL PLATE WITH 11/4¢’ DIA. HOLE
15° ﬁ TRANSITION TYPE 3J APPLICATION THREAD FULL LENGTH 0. STeeL ToBE o R
4—»/
g @) ANCHOR DETAIL 2
@ @ . 3/16” x 1" x 8" STEEL SPACER
15° 2-0 e . |8 PLATE TACK-WELDED TO
@] I _fS 5/ n
X ‘ X v &, 9 /8" STEEL PLATE
5 ”
SEE NOTE 3 - . ] /g ” STEEL PLATE
NO BOLT 15 .
12-8 ‘ ‘ BEARING PLATE
- Vo oo FOR STEEL TUBE
4 SPACES AT 6'-3" = 25' (8'-6" RADIUS SHOWN —6— o —— -6 —~n oJLLL (L
¢ END OF GUARDRAL ( ) END ANCHORAGE TYPE 3K PAY LIMIT —g
PAY LENGTH TYPE 3K OR TYPE 3 GUARDRAIL WITH END ANCHORAGE (FLARED) f\
OR (NONFLARED) —
WO /8" DIA. 1/,” STEEL PLATE
APPROACH ROADWAY OR DRIVEWAY BOLT HOLES
INTERSECTING ROADWAYS TRANSITION — TYPE 3J TRANSITION SOIL_PLATE
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Creation Date: 07/04/06 Initials: SJR =D Date: Comments A 4201 East Arkansas Avenue A
Last Modification Date: 07/04/06 Initials: LTA : : '@m Denver, Colorado 80222 M 606 1
- - P ———— Plione: (303) 757-9083 “/ _BE AM - -
Full Path: www.dot.state.co.us/DesignSupport/ Vi ——

—— o e m— Fax: (303) 757-9820
Drawing File Name: 60601011016.dwg — . Sh 11 f 16
CAD Ver.: MicroStation V8 Scale: Not to Scale Units: English &=X) PrOJeCt Development BrQnCh SRJ/LTA Issued By' Project Development Branch on JU'y 04, 2006 eet NO. O

—71-




I-—P—.I / MEDIAN BARRIER PAY FOR AS TWO SEPARATE LENGTHS OF /

! GUARDRAIL TYPE 3 (DOUBLE) GUARDRAIL TYPE 3 SPAN OBSTRUCTION
3 ’ TRAFFIC TO NEAREST 12-6”
VARIABLE SLOPE — 3 SLOPE 10:1 -
EDGE OF GRADE TO DRAIN OR FLATTER SHOULDER \\:[:\\
PAVED SHOULDER SLOPE 10:1 | EDGE OF ;
OR FLATTER PAVED SHOULDER ‘ SLOPE 10:1 OR FLATTER |VARES 0’ MN.
_ 30:1 M\N\MUMTAER P’ —F 8 H_§ v
MEDIAN an 2 L BLNLEL JES
O O |
EXTRA EARTHWORK i 8 § ) Is |
i For e A ‘ SLOPE 10:1 OR FLATTER VT T ae—
| PAID FOR AS ITEM 203. CONTINUOUS RAIL : \/AR|ES‘() MIN.
1 EXISTING OR
‘f j‘ STANDARD SLOPE SHQULDER
—_— 8
it = TRAFFIC
SECTION J-—J
SLOPE 20:1 J TRAFFIC OBSTRUCTION IN MEDIAN 30 FT. WIDE OR LESS
—EDGE OF TRAVELED WAY OR FLATTER <‘| _~ ~—EDGE OF TRAVELED WAY
SHOULDER
SLOPE 10:1
EXISTING OR EXISTING OR
OR FLATTER
STANDARD SLOPE : oo | STANDARD SLOPE D | F BACKFILL PER
S : - M—606-13
STANDARD SLOPE SLOPE 10:1 STANDARD SLOPE Ll
OR FLATTER 2| 18 ®)
SHOULDER 5 28
4| 38
\EDGE OF TwRAFC _J SLOPE 20:1 \EDGE OF TRAVELED WAY 5 | 48
TRAVELED WAY J OR FLATTER
GRADING FOR MEDIAN OBSTRUCTION ¢ END OF GUARDRAIL PAY LENGTH
¢ ¢ FLARE 20:1 S
L L OR FLATTER
PAY AS TWO LENGTHS OF GUARDRAIL TYPE 3 PAY AS TWO LENGTHS OF GUARDRAIL TYPE 3 .
MEDIAN TERMINAL [12'-6’, . SPAN_OBSTRUCTION . 12'=6] MEDIAN TERMINAL
I3 — 75 ARCS T0 NEAREST 1267 75 ARCS s I
(SEE SHEET 9) L LT (SEE SHEET 9)
SHOULDER J¥ »
T T
VARIES ISLOPE 10:1 oﬁ FLATTER VARIES 26" ¥
* ‘ W ||g i B § B8 B B8 B 8 8 8 W * / ®) 8" /
3 o
v M % ! \
OF - - "
M/‘rﬁ’r‘r @TRUCTION I hﬁ\m SINGLE FIVE 2" DIA.
MEDIAN T R P R F D MEDAN  THRIE BEA 377 HS. HEX HEAD BOLTS,
v % | o-3 W Y . UNDER .NUT AND HEAD.
| 3 [ _L
* w A R R Ble & AR A B B A A w * -
VARIES SLOPE 10:1 OR FLATTER VARIES PAY FOR AS TRANSITION TYPE 36 (SEE
RAIL AND BLOCKS FOR DOUBLE FACE. SEE
J SHOULDER SHEET 10 FOR DETAILS). PAY INCLUDES EXTRA
SINGLE THRIE BEAM RAIL ON TRAFFIC DEPARTING
, Nebrep  SIDE. USE NESTED (DOUBLE) THRIE BEAM
) ) 1 ) 1 1 ) ) 3 ) [l ) [l ) ) ) [} ) [l 1 ) ) TRAFFIC CONFORMING TO TRANSITION TYPE 3G
P |1 2 13 | 4 |5 |6 | 7T | 8 |9 |10 [ 1] 12 |13 |14 |15 |16 | 17 |18 | 19° | 20' | 21" | 22 THRIE BEAM G\ APPROACH SIDE.
Y 4’_1” 4’_7” 5’_1” 5’_7” 6’—1” 6’—7” 7’_1” 71_7” 8’—1” 8’—7” 9’_1” 9’_7” 10’_1”101_7”11’_1”111_7”12’_1”121_7”13’_1”131_7”14’_1”141_7”
W [1'-5"[t'=11"|2'=5" 2’11 35" |3’ =117 3'—4" | 3'-8" | 4 —1"| 37" [3'—11"| 3'—6" | 3’8" | 4'—0" | 3=7"|3'=10"| 4'-0" | 3’8" |3~ 11"| 3’7" |3~ 10" 4’ -0" (A). TIMBER POSTS 2 FT., STEEL POSTS 1 FT.-9 %2 IN.
R [2009°|1480° |1171°| 969° | 827' | 720" | 852" | 760 | 685' | 781 | 720" | 803’ | 760" | 702° | 781" | 739’ | 702’ | 760" | 720" | 781" | 739" | 702’ (B). Y IN. PREFORMED JOINT MATERIAL
S 25’ 376" 50’ 62'-6" 75 87'-6" 100"
L 112'-6" 125’ 137'-6" 150" 162'6" 175 187'-6" NARROW MEDIAN DETAIL
USUALLY LESS THAN 30 FT. WIDE MEDIAN
GUARDRAIL FOR OBSTRUCTION IN MEDIANS WIDER THAN 30 FT. OBSTRUCTIONS IN MEDIANS WITH ALL PAVED SURFACE
NOTE: FOR OBSTRUCTIONS (P) THAT ARE WIDER THAN 22 FT. USE THE DETAILS OF MEDIANS 31 FT. OR WIDER ON SHEET 14.
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AB
2 p
IMPACT ATTENUATOR OR OTHER ©
ACCEPTABLE SAFETY END TREATMENT 3 ‘
100° ¢ 10:7 \
MEDIAN TERMINAL
+ 37
(SEE SHEET 9) 25
22 .
12'-6" 2£8g \ \
\ \ ‘ ‘ =S
o
SE&
, =y
100 € Cou
, . 235
S £=3 SLOPE VARIES
1 w=hH
63" L FZon
B w=g
10 =70, x 37-6" _E2
T <
Y Y £
$32
m $52
100 F"* : D e —
N - o
REVERSE = i N A HES R<755
PARABOLA N oo = = 35
= o - ® .o I8
= N1 =N = E2F  ARC
o i &5
o - =L
— S P.C.
TERMINAL _ i = L
SECTION TR b TR TR - 36
1|R 36 (FLARED) — o 10:1 10:1
TR BRIDGES ¢ !
10:1 10:1
¢ g — 10:1 10:1
7011 10:1 TR - 3Hn: [ 3H 3G TR G TR
! o ! = = P.C. TR 36
™ TERMINAL R ) [ - o o PC. 3
= [SECTION o u al - 5
FReD) Bl gy BN i - --
(== ., < ==] b
S4—— 120y = I~ < C N 75
I o - ARC
100’ —1— .290Y K ko
REVERSE S ssay 3D = R<75
PARABOLA | N3, -
N ,%] 1 7107
~e
s 871y
|k ,
968Y 376 NUER
vy =y v N
70,‘7 = '\0’.‘\ ‘5’ E
i 3| S||2
8T = 2 175' SLOPE_VARIES
= SRE SLOPE VARIES _
100’ € \ =/ & &
. 1
] 3 3 il e . e
= & %H% H§ 18.1——;“
gl \= |2 T MEDIAN TERMINAL 3 S 3
3 W 3 i 37 B3 &
5 g & 4 (SEE” SHEET 9) S
= , 4 10:1
- O 100" ¢ [ N ' :
|— MeDiAN, M —] . 1,8 ; b—————MEDIAN, M —————]
OPTION 1 7|~ a - ‘F o
- AB ~—— MEDIAN, M ——] BA MEDIANS 60 FT. & OVER
MEDIANS 21 FT. — 59 FT. OPTION 2

MULTILANE DIVIDED HIGHWAYS — (DEPRESSED MEDIAN WITH OPEN HAZARDS OR OBSTRUCTIONS)

Y31 FT. — 59 FT. MEDIANS

MEDAN | END | ARC. | RADIUS | EXTENS. | LENGTH
M Y w R S L
FT. FT. | FT. T. . .
31 105 | 39 720 625 150.0
32 M0 | 42 669
33 15 | 38 739
34 120 | 40 702 75.0 162.5
35 125 4.2 669
36 130 | 39 720
37 135 | 41 685 87.5 1750
38 14.0 3.8 739
39 145 | 39 720 100.0 1875
40 150 | 41 685
41 155 | 39 720
42 160 | 40 702 1125 200.0
43 165 | 4.2 669
44 17.0 3.9 720
45 175 | 40 702 1250 2125
46 18.0 3.8 739
47 185 | 40 702 1375 225.0
48 190 | 41 685
49 195 | 39 720
50 200 | 4.0 702 150.0 237.5
51 20.5 4.1 685
52 210 | 3.0 720
53 215 | 40 702 162.5 2500
54 220 | 3.9 739
55 225 | 40 702 175.0 262.5
56 230 | 4.1 685
57 23.5 3.0 739
58 240 | 4.0 702 1875 275.0
59 245 | 41 685
@@= DO NOT CONSTRUCT THE TR AND GUARDRAL ON W = OFFSET AT END OF ARC.
THE TRAIING BRIDGE ENDS IF SITE CONDITIONS -
DO NOT WARRANT THE USE OF GUARDRAIL. Y = FINAL OFFSET AT END.
N = SHOWN ON PLANS. LENGTH TO SHIELD ALL HAZARDS IS M = WIDTH OF MEDIAN.
BASED ON GUARDRAIL'S LENGTH OF NEED COMPUTATION. A = CAN USE END ANCHORAGE
SEE AASHTO ROADWAY DESIGN GUIDE. THE MINIMUM SHALL (FLARED) OR (NONFLARED).
BE 12 FT. — 6 IN. WHERE SITE CONDITIONS ALLOW. THE TOTAL
LENGTH OF NEED WILL INCLUDE THE LENGTH OF TRANSITION,
THE LENGTH OF RAIL (N), AND ANY REDIRECTIVE LENGTH IN
THE RAIL END TREATMENT.
V¥ = THE TABLE IS BASED ON 4 FT. SHOULDER.
A = EDGE OF 8 FT. OR 10 FT. SHOULDER.
B = EDGE OF 6 FT. OR LESS SHOULDER.
C = CHANGE: 100 FT. TRANSITION TO NORMAL SLOPE.
R = RADIUS OF 75 FT. ARC.
S = STRAIGHT EXTENSION, TANGENT TO ARC,

FROM W TO GUARDRAIL TYPE 3 (DOUBLE)
ATTACHED TO MEDIAN TERMINAL.

TR =18 FT.-9 IN. FOR 3G AND 3H.
L = TOTAL LENGTH PAID FOR AS GUARDRAIL TYPE 3.
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12'-6" 12'-6" \ 126" N
SPAN . N
OBSTRUCTION | N 37-6" FILL REQUIRING — FILL REQUIRING — ]
10 NEAREST GUARDRAIL GUARDRAIL
.\~\‘\\ N P //’_’_
, 6'-3"— o P ud T
o loooy e wl;
\ 3B
VARIES F 101 oR FLATTER I I 30 =
| SEE_NOTE 3. SHEET 1) SEE_NOTE 3, SHEET 1) (SEE_NOTE_3,_ SHEET 1) SEE_NOTE_3, SHEET 1)
SHOULDER SHOULDER w Z&\\ SHOULDER
[
ONE_WAY TRAFFIC ONEWAY TRAFFIC ONEMAY TRAFFIC
N N
R SPAN R R R
37-6" N OBSTRUCTION N 376" 376" FILL REQUIRING 37-6"* —FILL REQURING
70 NEAREST GUARDRAIL (N FILL) GUARDRAIL
1226 P 3
.\~\~\~ 38 g - - ~ ///’
nnnnnnn Dofhis 5 HC R T N
| f \ 2B
VARIES 10:1 OR FLATTER | | P
I | SEE_NOTE 3, SHEET 1 1) SEE_NOTE 3, SHEET SEE_NOTE_3, SHEET 1) _
SHOULDER . sHouLdek NN L SHOULDER NN
TRAFFIC M TRAFFIC H TRAFFIC
—~—~—— —~———
—  wo-way — — — — —_ — — Two-wAy — — — —_— — — W — — —
TRAFFIC TRAFFIC TRAFFIC
_TRAFFIC_

GUARDRAIL FOR ROADSIDE OBSTRUCTIONS

A
37-6"

GUARDRAIL FOR
ROADSIDE FILL CONSTRUCTION

GUARDRAIL FOR
ROADSIDE CUT—TO—FILL CONDITION

DRIVEWAY [ " EXIT APPROACH
, ”A | N N PR
> CIR. 37'-6 TR BRIDGE R 37'-6
FOR MULTILANE) s
6-3 -
I YR 1 OO R OO D N |
(SEE NOTE 3. SHEET 1 . “ ESEERNROTNE 3 SHEET 1“) (SEE_NOTE 3, SHEET 1) (SEE hOTE 3, SHEET 1)
\lsSHOULDER NSHOULDER \Q
TRAFFIC < [RAFFIC__
- y — —  —— TWO-WAY —_
TRAFFIC TRAFFIC
SHOULDER
LAYOUT FOR DRIVEWAY APPROACH SENOES SEET 1) S {SEE NOTE 3, SHEET 1)
- =e-3 !
162-6" A N BRIDGE 4
, o 37'-6" R R~ N 37'-6"
= —FORED
STRAIGHT FLARE FROM BRIDGE
NBARFng\EN APPROACH ExiT
TR — 5-r— .
/ \ iesssn s s s sasaaisaless L‘fk&ﬁ | SHOULDER 2—WAY NORMAL BRIDGE APPLICATION
NN | —~— BRDGE 2 2-6"J WDTH OF
| | = TWO—-WAY WDTH — — e TRAVELLED =———
‘ WAYS
B 80888 L L L L L] L] L] L] w l I
L N SHOULDER
TR —
50’ * 37_6" * RAIL LENGTHS ARE MINIMUM, ADDITIONAL LENGTH
TANGENT FLARED TO SATISFY GUARDRAIL WARRANTS SHALL BE PROVIDED
87'-6"

2—WAY NARROW APPLICATION

A

USE 3K IF THIS LOCATION IS
ON DRIVEWAY OR LOW SPEED

SERVICE ROAD.

NOTES

1. THE TYPE 3G OR 3H TRANSITIONS (SEE SHEET 10)
SHALL BE USED TO CONNECT A TYPE 3 W-BEAM TO
TYPE 7 CONCRETE BARRIER OR TO A TYPE 7, 8, OR
10 BRIDGE RAIL. FOR A TRANSITION FROM A ROADWAY
TYPE 3 W-BEAM TO A BRIDGE RAIL TYPE 3 WITH BACKING
TUBES, THE TRANSITION TYPE 3L SHOWN ON SHEET 16
SHALL BE USED.

2. "TR" WILL BE 18 FT.—9 IN. FOR THE TRANSITIONS TYPE 3G
AND 3H, AND 25 FT. FOR THE TRANSITION TYPE 3L.

3. THE GUARDRAIL LENGTH DIMENSION "N IS THE LENGTH
AS DETERMINED BY THE LENGTH OF NEED COMPUTATION
AND IS SHOWN ON THE PLANS. THE MINIMUM IS 12 FT.-6 IN.
WHERE SITE CONDITIONS ALLOW. THE OVERALL REQUIRED
LENGTH OF NEED CAN INCLUDE THE LENGTH OF TRANSITION,
THE LENGTH OF RAIL (N), AND ANY REDIRECTIVE
LENGTH IN THE RAIL END TREATMENT. A TRAVERSABLE SLOPE
SHALL BE PROVIDED BEHIND THE TERMINAL TO DIMENSION "N”
PRIOR TO THE OBSTRUCTION UNLESS OTHERWISE APPROVED
BY THE ENGINEER.

A END ANCHORAGE CAN BE FLARED OR NONFLARED

-
//7//
x|, SEE PLANS
(&)
o|2  FOR RAL
S|&s LENGTH

R = RADIUS TO FIT
FIELD CONDITIONS
(MN. R = 8'-6")

A &) 8

Pt
6'-3" APPROACH ROAD THAT IS

IMPRACTICAL TO RELOCATE

=

GUARDRAIL TYPE 3 WITH BLOCKED OUT POSTS SPACED
AT 3-11/,” FROM STRUCTURE AROUND CURVE.

o L&

vy, p =/
-
ﬁﬂ '

INTERRUPTED
STRUCTURE APPROACH

(USE TYPE 3J ON SHEET 11 WHEN PRACTICAL)
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| OMITTED-POST GAP | 6'=3"TYP.
) 7o
RS = RAIL SPLICE ‘ RS ‘ RS
T T S T VA
SINGLE | NESTED RALL SINGLE
W—BEAM W—BEAM

NESTED RAIL AT ONE OMITTED POST

NOTES

1. FOR ONE OMITTED POST IN THE GUARDRAIL RUN, i.e. AT A PIPE CULVERT WITH
MINIMUM COVER, SEE THE "NESTED RAIL AT ONE OMITTED POST” DETAIL ON THIS
SHEET. THE W—BEAM RAILS SPANNING THE OMITTED—POST GAP SHALL BE
DOUBLED (ONE RAIL NESTED IN THE OTHER), AND SHALL EXTEND A MINIMUM OF
6 FT.=3 IN. ON EITHER SIDE OF THE GAP. USING 12 FT.—6 IN. SECTIONS OF RAIL,
AND DEPENDING ON THE SPLICE LOCATION, ONE OMITTED POST SECTION REQUIRES
EITHER 25 FT. OR 37 FT. — 6 IN. OF NESTED RAIL.

2. FOR TWO OR THREE OMITTED POSTS, SEE THE "NESTED RAIL AT TWO OR THREE
OMITTED POSTS” DETAIL ON THIS SHEET. RAIL SPLICES IN THE 100 FT. NESTED
SECTION MAY BE PLACED TO FACILITATE CONSTRUCTABILITY. HOWEVER ONLY
ONE RAIL SPLICE MAY BE PLACED IN THE OMITTED POSTS SECTION, AND ONLY
AT THE MIDPOINT OF THE 25 FT. LENGTH.

3. POST @ REQUIRED WHEN TWO POSTS ARE OMITTED FOR THE 18 FT.—9 IN. LENGTH.
4. ONLY TIMBER POSTS AND BLOCKS ARE ALLOWED FOR POSTS 5 THROUGH 10.

Fax: (303) 757-9820

(N N NEEE—
DEPARTMENT OF TRANSPORTATION

SINGLE SINGLE
WBEAN NESTED SECTIONS OF W-BEAM 12 GAUGE WBEAH
1000
END ANCHORAGE END ANCHORAGE
OR o | o o e | . - OR
e DR RS 6 SPACES @ 6'-3 | 18'-9” OR 25’0 | 6 OR 7 SPACES @ 6'-3 RO SN
® @) ® ® ® ® @ © a ®) ® OR(15) SEE GENERAL NOTE 3
i B i i i A A A A A A i i i B i i
RS = RAIL SPLICE NESTED RAIL AT TWO OR THREE OMITTED POSTS RS = RAIL SPLICE
oy 17 (TYP.) - 17 (TYP.) v 17 (TYP.)
-—-8”-—'——-8"-—-‘ -——3%” I———B"-—-‘ -——3%” -4-8"-——'-—-8”-—-'-—-8"-——‘ -——3%”
28" 27" 28" 27" 28" > 27
94" HEX NUT . X 96" HEXNUT | | . 94 HEX NUT o2
AND WASHER 14 AND WASHER 14 AND WASHER 14
AN AN AV NN . , AN AN O AN
7/ 7/ 7/ 5 7/ 7/ 7/
54" DIA. x 18” BOLT — .@9'*;0{;0 BOLT %" DIA x 26" BOLT |
IN' 34" HOLE IN34" HOLE 16
6' POST
§' WOOD POST ~ T Wex9 CN —
N 314"
44" 44" 44" 3157 DIA. 2X
=—— 6’ WOOD POST
TIMBER STEEL TIMBER
posTs (D- @ AND () - (D PosTS (D- @ AN (1) -1 posTs (5)- (9
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TRAVERSABLE T

BD‘

(SEE_NOTE_3, SHEET 1)

CULVERT

A END ANCHORAGE CAN BE FLARED OR NONFLARED.

APPROACH

WINGWALL

6'-3" —-I

(SEE NOTE 3, SHEET 1)

fe—— 2" MIN. —

SEE NOTE 3, SHEET 1)

= OFFSET 3' MIN. =
(SEE NOTE 3)

W6 x 20

N sHouloer

F===Jlpm

VARIES,
63"
MAX.

NOTES

1. LOCATION AND LENGTH OF MEDIAN GUARDRAIL
APPROACHES TO CULVERTS WITH FULL HEADWALL AND
WINGWALLS SHALL BE AS SHOWN FOR BRIDGES ON
SHEET 14. THE GUARDRAIL TYPE 3 SHALL CONTINUE
ACROSS THE CULVERT AS SHOWN ON THIS SHEET.

2. RIGHT SHOULDER BOX CULVERT TREATMENT IS SHOWN
ON THIS SHEET FOR CULVERTS 20 FT. OR LESS IN
LENGTH.

3. GUARDRAIL ACROSS CULVERTS WITH A LENGTH OF 20 FT.
OR LESS SHALL BE AS FOLLOWS:
A. FILL HEIGHT AT GUARDRAIL POST 48 IN. OR GREATER:
CONSTRUCTION AND PAYMENT WILL BE AS GUARDRAIL TYPE 3.
B. FILL HEIGHT AT GUARDRAIL POST LESS THAN 48 IN. AND

BLOCK FACE TO HEADWALL OFFSET OF 3 FT. OR GREATER:
CONSTRUCTION AND PAYMENT WILL BE AS GUARDRAIL TYPE 3.

C. FILL HEIGHT AT GUARDRAIL POST 48 IN. OR LESS AND
BLOCK FACE TO HEADWALL OFFSET LESS THAN 3 FT:

TRAFFIC
~——

EDGE OF NORMAL

CONSTRUCTION ACCORDING TO HEADWALL MOUNT DETAILS
AND PAYMENT WILL BE AS BRIDGE RAIL TYPE 3.

4. GUARDRAIL ACROSS CULVERTS WITH LENGTH GREATER THAN

ONE-WAY

CULVERT
HEADWALL

~—"— APPROACH

6'-3"

(SEE_NOTE 3, SHEET 1)

(SEE_NOTE 3, SHEET 1)

i

SHOULDER

TRAFFIC
~————

TRAFFIC
GUARDRAIL FOR CULVERTS

(6 OR LES

I
I
PAVED SHOULDER |
I
|

S)

SUBBASE

BASE

PLATE B
6 BOLTS

; WITH

* CULVERT

A

<

© gack oF 3L
TRANSITION POST
5.75" STEEL POST
OR 8" WOOD POST

RESUME 6'-3"

ANCHORAGE D
(SEE NOTE 5)

INSIDE MOUNT ON CBC

1'-3"

SIX 1" DIA
BOLT HOLES

BASE PLATE B
(FOR INSIDE MOUNT)

7/8”

POST SPACING FOR
INSIDE HEADWALL MOUNT *

| 61/ %" DIA. BOLT, (A-307),
HEX NUT, HARDENED

WASHER, AND LOCK

6'-3"

1 MIN.i 6'-3" MAX., ADJUST

SPACE AS REQUIRED

1" MIN.

|
— -L

[
[

(o]

1
|
A ,
]
—° /«’«’

!( (/ﬂ ﬂ M/
; 1
| F-12-73 (FWR3) RECT. WASHER 0N POST BOLTS ON CBC.
| e e 0= T
I ‘ |
r~——— CONCRETE BOX CU VERT (CBC) LENGTH —ﬂ
MEASURED ALONG OF ROADWA
BETWEEN EXTREME ENDS OF 0PENINCS

FOR MULTIPLE OR SINGLE BOXES. SEE
NOTES 3 AND 4.

RAIL PLACEMENT FOR INSIDE OR HEADWALL MOUNT

* USE 3L TRANSITION AT BOTH APPROACH AND EXIT ENDS OF BRIDGE RAIL TYPE 3 (HEADWALL MOUNT)

POST BOLT IN LAST
BRIDGE RAIL TYPE 3 POST ——

TRANSITION RAIL HEIGHT TO MATCH BRIDGE RAIL

€ POST, BASE PL.

AND ANCHOR

=1

NV,

2V, 2”3_

2 - " x 11
H.S. BOLTS HEX NUTS AND
LOCK WASHERS (PROJ. 21/)

¢

SIX SPACES AT 3'-1 1/, = 18'-9"
(WITH RECT. WASHER UNDER BOLT HEADS)
TWO NESTED W-BEAMS, 12 GA. |

BACKING TUBES 5 IN. (¢ OF POST TO END OF TUBE)

1 A A A

A

/A

~——o RESUME 6'-3" —=—

1

itz L)

WASHER AT EACH POST.

,  RETROREFLECTOR TAB
AT EACH POST.

| BACKING TUBES

1," »
-4—/2 1/2

1 573 PLACES
/4

| HEADWALL MOUNT ON CBC
HEADWALL REINFORCEMENT SHALL BE ACCORDING

[} 4 ﬁ o L ﬁ
=p ¥ @ ) T
L 4 &l o L

10”

]/n

1y
1{2 L—.

|
2"

jtj_i

NI

VAR
VERTICAL SLOT
REQUIRED AT
EA. POST
1" DIA. HOLES

(TvP.)

L
L

» ¢ we x 20
AND BASE PL.

PLAN

BITUMINOUS
PAVEMENT

BAR 2" x 3" x 9
15 /16" DIA. HOLES

FLUSH ON
ROADWAY SIDE

-85 %

B AN

OPTIONAL /2" DA ZHF—<— \
DRAIN HOLE FOR PL7/g
GALVANIZING

ANCHORAGE D
(FOR INSIDE MOUNT)

B
3

W6x20 —=

——0;-—

5”E

716 SLOTS

ELEVATION

HEADWALL MOUNT POST DETAIL

\ 1. 2"]

SPACING T0 STANDARD PLANS M-601—1, 2, AND 3 i
FOR CONCRETE BOX CULVERTS. ' = /4

‘ /16 MIN. o

END OF GUARDRAIL PAY LENGTH END PLATE N2 &
/ : BAR 1" g x 1'-1
/| M L TS 6x2x.250 DRAIN & ]
¢ — HOLE
1

AN AN
CBC, HEADWALL, OR CURB
BRIDGE RAIL / CBC

w0 00U U

TRANSITION TYPE 3L PAY LIMIT

i

3/,” DIA. X 2/5' SLOTTED HOLE (IN TUBES, AT MID DEPTH) EACH POST.

4L
y

U

END GUARDRAIL TYPE 3
PAY LENGTH

TRANSITION TYPE 3L AND GUARDRAIL TYPE 3 APPROACH

BACKING TUBES END DETAIL

(FOR HEADWALL MOUNT)

TUBES SHALL BE CONTINUOUS. NEITHER
BOLTED NOR WELDED SPLICES WILL BE ALLOWED.

[&
AT
o 7 1y

® ANCHOR DETAIL
(FOR HEADWALL MOUNT)

1

) S

» an

~

| 3/ x 1V, 74
VERTICAL

-

10.

1.

20 FT. SHALL BE AS FOLLOWS:

A. FILL HEIGHT AT GUARDRAIL POSTS 48 IN. OR GREATER:

CONSTRUCTION AND PAYMENT WILL BE AS STANDARD
GUARDRAIL TYPE 3.

B. FILL HEIGHT AT GUARDRAIL POSTS 48 IN. OR LESS:

CONSTRUCTION AND PAYMENT WILL BE IN ACCORDANCE
WITH THE CONTRACT BRIDGE PLANS.

C. FILL HEIGHT AT GUARDRAIL LESS THAN 48 IN. AND BLOCK

FACE TO HEADWALL OFFSET OF 3 FT. OR GREATER:
CONSTRUCTION AND PAYMENT WILL BE AS GUARDRAIL TYPE 3.

. ANCHORAGE D: SIX BOLTS FOR BASE PLATE "B” WITH

INSIDE MOUNT. THE BOLTS SHALL BE 7/8 IN. DIA X 10 IN.
HIGH STRENGTH RODS THREADED FULL LENGTH AND

ALL GALVANIZED. RODS SHALL BE CAST-IN-PLACE FOR

A NEW STRUCTURE. FOR AN EXISTING STRUCTURE, THE
RODS SHALL BE INSTALLED IN 1-1/4 IN. DIA HOLES

WITH NON-SHRINK GROUT OR EPOXY CONFORMING TO
ASTM C 881.

. TYPE 3L POSTS SHALL BE STEEL OR WOOD TO MATCH

POSTS USED ON THE APPROACH GUARDRAIL.

. THE GUARDRAIL LENGTH DIMENSION "N” IS THE LENGTH AS

DETERMINED BY THE LENGTH OF NEED COMPUTATION AND
IS SHOWN ON THE PLANS. THE MINIMUM IS 12 FT.—6 IN.
WHERE SITE CONDITIONS ALLOW. THE OVERALL REQUIRED
LENGTH OF NEED CAN INCLUDE THE LENGTH OF TRANSITION,
THE LENGTH OF RAIL (N), AND ANY REDIRECTIVE LENGTH

IN THE RAIL END TREATMENT.

. ALL BRIDGE RAIL TYPE 3 BACKING TUBES SHALL BE
FABRICATED FROM ASTM A 500 GRADE B. ALL POSTS,

BASE PLATES, AND ANCHOR BOLTS SHALL BE FABRICATED
FROM ASTM A 36 STEEL. THE ABOVE MATERIAL, W—BEAM,
AND ALL ANCHOR BOLTS AND MISCELLANEOUS BOLTS, NUTS,
AND WASHERS SHALL BE GALVANIZED AFTER FABRICATION IN
ACCORDANCE WITH SECTION 509. CONCRETE, REINFORCING
STEEL, AND STRUCTURAL STEEL ELEMENTS SHALL BE IN
ACCORDANCE WITH SECTIONS 601, 602, AND 509,
RESPECTIVELY.

. POST ANCHORS, ENCASED IN CONCRETE, SHALL BE ASTM

A 36 STEEL, AND NEED NOT BE GALVANIZED.

PRIOR TO FABRICATION OF BRIDGE RAIL, THREE SETS OF
WORKING DRAWINGS WHICH COMPLY WITH THE REQUIREMENTS
OF SECTION 105 SHALL BE SUBMITTED TO THE ENGINEER
FOR INFORMATION ONLY.

IF HEADWALL MOUNT GUARDRAIL IS USED, SEE STANDARD
PLAN M-601, AND NOTES BELOW:

A. ALL ITEMS ABOVE TOP OF CBC HEADWALL WILL BE MEASURED

AND PAID FOR AS LINEAR FEET OF BRIDGE RAIL TYPE 3.

B. HEADWALL MOUNTING OF RAIL WILL NOT BE MEASURED AND

PAID FOR SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.

* FOR_STANDARD 12 IN. HEADWALL WITH NO PAVEMENT, THE

POST HEIGHT SHALL BE 1 FT.— 5 IN. ADJUST POST HEIGHT
FOR PAVEMENT THICKNESS.

@ ONE ANCHOR ASSEMBLY SHALL BE PLACED FOR EACH RAIL

POST.
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T C— 8 #5 BARS D — , 4 #5 LONGITUDINAL
27 # ] 134" R CONTINUOUS REINFORCEMENT
K FOR ENTIRE LENGTH
T T T T T T T T T 11T OF BARRIER
—————————————————————————————— e (SEE NOTE 8)
4 (f5) overruomaL | || AV ¢+, | | 00000 f————fPF——————————— — — = — — — — — — — = — — — —T T BAR A concme
BARS (TYP.) 4 #5 LONGITUDINAL BAR CONTINUOUS 4 (#5) BARS 1
(SEE NOTE 8) Z FOR WHOLE BARRIER (ETARB,,A)SPACING ] "
SEE NOTE 7 ..
oA ( oo e L _l‘_ 40 gAgg LONGITUDINAL
3 T T]T ] 9.5
——————————— e S S |
| I 1
2 7z
/, 7 S L]l 7 L7
PAVEMENT
SURFACE N DRAINAGE SLOT DIMENSIONS AND LOCATIONS SHALL 7 1
: BE DETERMINED BY A HYDRAULIC ENGINEER AND SHOWN FOOTING D — BAR A (#5)
ON THE PLANS WHEN THE FLOW MUST BE CARRIED - *
ACROSS A BARRIER SECTION (e.q. DROP INLET OR 5 SHALL BE 38 IN. SECTION D-D
CONCRETE BARRIER (TYP.) CULVERT OVERTOPPING AREAS). 'TFI:A/}N%S@%NS FROM
10’ TYPE 7 TO TYPE 3G-THRIE BEAM
ANCHORAGE (SEE SHEET 2)
BARRIER ELEVATION VIEW INCLUDING REINFORCED ANCHORAGE AT END
(FOR ANCHORAGE THAT TRANSITIONS TO BRIDGE RAIL OR THRIE BEAM, SEE SHEET 2) 13 MIN. GENERAL NOTES
REFER TO THE PLANS 8" 1. ALL EDGES SHALL BE ROUNDED WITH A 1 IN. RADIUS
137 FOR THE REINFORCING, T EXCEPT AS SHOWN
57 |65 215" FOUNGATION. NSTALLATION 1 2. THE BARRIER SHALL BE ANCHORED AT THE ENDS AND AT
DETAILS. THE TRANSITION TO —— * INTERRUPTIONS WITH THE 10 FT. REINFORCED ANCHORAGE. THE
" mi (SEE i 1 " FOOTING AND END BARRIER MAY BE MONOLITHIC OR THE BARRIER
30" min. 2 THIS 5 IN. WIDER SECTION 1770 I
CONSTRUCTION NOTE [1) SHALL. BE ACCOMPLISHED % A MAY BE CONNECTED TO THE 10 IN. DEEP FOOTING USING
JOINT IN ONE 10 FT. LONG SEGMENT TEN #8 REBAR DOWELS (10 IN. LONG) SET TWO IN LINE
ou" OF BARRIER AT THE BEGINNING AT 24 IN. SPACING.
SECTION A—A
A 4 AND THE END OF THE RUN 3. BARRIER MAY BE CAST-IN—PLACE, SLIP FORMED, OR PRECAST
o1 . 34" 2 p OF LIGHT POLES. (SEE STANDARD PLAN M—606—14).
< 10" R (TYP.) 4. BARRIER FOUNDATION SHALL BE PAVEMENT, OR COMPACTED
B AGGREGATE BASE COURSE, OR EMBANKMENT MATERIAL.
7 5 (SEE 5. NO FOOTING IS REQUIRED (TYP.) EXCEPT FOR 10 FT. ANCHORAGE.
7.
£ ° 2 ) NOTE 1) 6. CONSTRUCTION JOINTS SHALL BE USED ON ALL BARRIER TYPES
= VA * SHOWN, AT THE END OF THE DAY'S POUR OR AFTER ANY
o mind —1a— | INTERRUPTION LONGER THAN 30 MINUTES. ALL CONSTRUCTION
< ) FORMED OR SAWED TRANSVERSE CONTRACTION JOINTS JOINTS SHALL BE THOROUGHLY CLEANED BEFORE FRESH CONCRETE
— " 28 . ARE REQUIRED AT 20 FT. INTERVALS IS POURED.
2" x 4" P e O NS STYLE CL (EE 8" VARIES 7. REINFORCING STEEL IN ANCHORAGE SHALL BE GRADE 60 EPOXY
SECTION B-B : BARRIER FOR MOUNTED LIGHT POLES NGTE. 1) ; P COATED DEFORMED BARS.
CONSTRUCTION JOINT * N\ 8. CONTINUOUS LONGITUDINAL REINFORCEMENT SHALL BE EITHER
L 8" X GRADE 60 EPOXY COATED DEFORMED BARS OR WIRE STRAND
" 78" PREFORMED JOINT——|—— 4 (#5) LONGIT—~ _| \ 6 WITH MINIMUM ULTIMATE TENSILE STRENGTH OF 28,000 LBS.
2 CONSTRUCTION BARS (TYP.) o AND CLASS C GALVANIZING ACCORDING TO ASTM A 603.
JOINT #8 (SEE NOTE 8) \ e
DEFORMED 9. TRANSITION TO EXISTING CONCRETE BARRIER INSTALLATIONS OF
° | | DOWELS : A, P DISSIMILAR SHAPE SHALL BE ACCOMPLISHED IN ONE 10 FT. LONG
. 34 . SEGMENT OF BARRIER.
e 57 I - e 2 ANCHOR 24 100 R
o o o - . o L o Do a 10. CONCRETE SHALL BE CLASS D.
10” ,,,,,,,, ”
A . ,,‘} o YA 34  CONDIRUCTION 11. ADDITIONAL MATERIAL FOR BARRIER EMBEDMENT GREATER
8 619 B 4 THAN 1 IN. WILL NOT BE MEASURED AND PAID FOR SEPARATELY
DELORME 9% | " T " Iy CONCRETE —1 BUT SHALL BE INCLUDED IN THE WORK
DOWELS R WALL 7 0 1] 12. EPOXY COATED LONGITUDINAL REBAR SHALL HAVE A MINIMUM LAP
o\ 7 o o 7. é:: v 10" R SPLICE OF 38 IN. WIRE STRAND LONGITUDINAL REINFORCEMENT
o _re H o)L DOWEL PLACEMENT LAYOUT s 9 L e 2 SHALL BE BUTT WELDED OR MECHANICALLY SPLICED TO MAINTAIN
— 3 | FOR STYLE CC BARRIER \ z VARIES 100 PERCENT OF THE MINIMUM REQUIRED TENSILE STRENGTH
K 4 I_H;6 I_I < |A + (PLAN VIEW) 15}, 1" min. el {7 BREAKPOINT 13. ALL INCIDENTAL WORK AND MATERIAL SUCH AS DOWELS, GROUT,
. . ® 15IN. DA x 1 FT. ° SLOPE VARIES ANCHORS, BOLTS, PINS, JOINT MATERIAL, EXCAVATION FOR BASES,
I I I I LENG GALVANIZED ANCHOR STYLE CD o CONTINUGUS LONGITUDINAL REINFORCEMENT, SHALL BE INCLUDED
CONCRETE 615" 1 10" Tely" BOLT AND WASHER, BARRIER AGAINST WALL /5" PREFORMED JOINT —=| VARES ! IN THE COST OF GUARDRAIL.
SURFACE 23 R MECHANICALLY FASTENED Y0 CONGRETE PAVEMEMT ' 23°-2637 17 MIN. 14. RETROREFLECTORIZATION IS REQUIRED ON AL BARRIER TYPES. SEE
IN FUTURE OVERLAYS, AN OVERALL MINIMUM AT 2 FT. — 6 IN. CENTERS. BARRIER RETROREFLECTOR NOTES ON STANDARD PLAN S-612-1.
M HEIGHT OF 31 IN. IS REQUIRED. USE ONLY WHEN CALLED M* 1" MIN.
BARRIER DOWELLED TO FOR ON PLANS
CONCRETE SURFACE BARRIER FOR OFFSET ROADWAYS
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OPTIONAL CONSTRUCTION JOINT

I =

BACK SIDE STANDARD DPe 7

A Ve 78" DIA. HIGH ST. BOLTS TO
FASTEN TERMINAL SECTIONS ON
BOTH SIDES OF CONCRETE.

\ \
Lo
e

134" DIA. x 2 STANDARD GALV. PIPE
SOCKET FOR #8 x 4’ DOWEL

THIS SECTION PROVIDES A TRANSITION FOR THE SHAPE OF THE BRIDGE RAIL TYPE 7 TO
THE ROADWAY GUARDRAIL TYPE 7. MEASURED AND PAID FOR AS GUARDRAIL TYPE 7.
(SEE ANCHORAGE DETAIL ON SHEET 1 FOR REINFORCEMENT INFORMATION)

H FIVE 78" DIA. HIGH ST. BOLTS
(JOINTS TO MATCH JOINT TYPE AND 7 MIN. , 2'-6" BARRIER SHAPE ~_ Ay g, WITH 38" x 3" x 214" MIN. WASHERS
. SPACING IN CONCRETE BARRIER) . Sglcm y r 5 SLOTS o /\g# By o UNDER NUTS 1 31,»
o | *o #5 BARS EQUALLY Ko [ *o " @V x %" O, Type-LART o 4 #5 LONGITUDINAL CONTINUOUS &
[ TP | TYP | SPACED ON 4 CTRS. [TvP | TvF | \ 36 oR REINFORCEMENT FOR ENTIRE " e
' ' T T8 CONCRETE | A 1 g3 A I(.ENGTH OF BARRIER ) [ — ~
|- — — — — =63~ SEE SHEET 1, NOTE 8
e e e s R Py - 1> T
[ il e S ——— 1 — = 1,7 < BAR A I
CONCRETE BARRIER 131, BR A NG [
J #5 BAR 2 _LONG (TYPICAL) JJ J GUARDRAIL TYPE 7 34" ‘ S . »
! \ 1 ! 8 #5 LONGITUDINAL 320 == 34
ELEVATION #5 REINFORCEMENT CONTINUOUS BARS S . BARS /
*2 FT. IS TYPICAL FOR CAST—IN-PLACE BARRIERS. g - —— sl A
1 FT. IS TYPICAL FOR PRECAST BARRIERS. 10 ) >~ = |
THE MINIMUM ACCEPTABLE DIMENSION IS 6 IN. _ - = [ RE
70» — — — _ I ;
) TRAFF, \:L _ !
& NOTE: VERTICAL TIE BARS ARE NOT REQUIRED ~—TAfFic. ~ =
WHEN THE GLARE SCREEN IS POURED MONOLITHICALLY H
_t WITH THE BARRIER. SEE SHEETS 1 AND 2 FOR ~
X | i BARRIER DIMENSIONS. A [OLES MAY BE FORMED OR DRILLED STRAIGHT
e o T THROUGH THE BACK OF BARRIER. THE BARRIER
SCREEN - #5 REINFORCEMENT CONTINUOUS BARS A O [EOTECTED TO ELIMINATE SPALLING
4 #5 x 24" TIE BARS SPACED AT 4' CENTERS ’
=

PE 7 p, 4 #5 LONGITUDINAL
34 USE STD. WASHER UNDER J < AY Lene CONTINUOUS
N NUTS AND BOLT HEADS. TRMD’AL By TH REINFORCEMENT FOR
GUARDRAIL TYPE 7 LGLARE SCREEN | GLARE SCREEN . BACK AND FRONT SIDES ANS/UO/\/’ ’T”),/S PApr - ENTIRE LENGTH
ON TYPE 7 |\o GLARE SCREEN ON TYPE 7 8 ARE SYMMETRICAL PE 3oL OF 24” WOOD POSTS OR OF BARRIER
1OR "3y 21" STEEL POSTS (SEE SHEET 1, NOTE 7)
] T '3 WITH WOOD BLOCKS
GLARE SCREEN | 5 ) 72 n 1l g
| TRarrp| -NESTED 72 r
CONCRETE GLARE SCREEN \ THRIE f—
| BEAM
34 ion . | BAR A AT
o _ o 24 20 1. . 6" SPACING
: . 2V S : l L L 3| -8 #5 BARS
CONNECTS TO o - -, - q CONNECTS T0 o S < | LONGITUDINAL
BRIDGE RAIL 10%% 4 o ‘ “ 8” STANDARD ROADWAY L S
TYPE 7 ’ A s, e s . 9 GUARDRAIL TYPE 7 — S A
Py A= N s, - ” - 2y _ :
4 #5 LONGITUDINAL CONTINUOUS 512 R g Y = \ - S | a |
REINFORCEMENT FOR ENTIRE LENGTH o ER, ~J Lo §
OF BARRIER (SEE SHEET 1, NOTE 7) PLAN TRAFFIC -1 S 4o
21 » - — b:‘ A ‘ v
/2101/” BAR A E = F o '/@ce\ || (R USE DOUBLE THRIE BEAM
.| 10% 6" SPACING 1 EXPANDED \ IF THE DIRECTION OF TRAFFIC _
—5 m | 11S OPPOSITE OF THAT SHOWN SECTION J—J
|
(SIiIE SHEET 1) POLYSTYRENE % ) | ON THIS SIDE)

(SEE ANCHORAGE DETAIL ON SHEET 1 FOR REINFORCEMENT INFORMATION)
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BITUMINOUS SLOPE
PAVING

2" DIA.
WEEP HOLE

CLASS 2

WIDTH OF COLUMN OR PIER

TREATMENT BETWEEN COLUMNS
OR OBSTRUCTIONS

GUARDRAIL CENTERLINE FOR
PAY LENGTH MEASUREMENT

OBSTRUCTION WIDER THAN 3 FT.

* 1/2" PREFORMED JOINT MATERIAL

A PIER COLUMN, SIGN SUPPORT FOOTING, B
CONCRETE WALL, OR SIMILAR 3
OBSTRUCTIONS.

CAP WITH 3" CONCRETE OR 3"

AND DITCH

BACKFILL, CLASS 2. THE CONTRACTOR, AT HIS EXPENSE,
HAS THE OPTION OF USING CONCRETE OR OTHER MATERIAL
ACCEPTABLE TO THE ENGINEER IN LIEU OF BACKFILL,

GUARDRAIL CENTERLINE FOR
PAY LENGTH MEASUREMENT

2
54130

8 >/\ P DESIGN | SHY LINE | FLARE RATE FOR | FLARE RATE FOR NOTES
SPEED | OFFSET | BARRIER INSIDE | BARRIER OUTSIDE
- 1. THE MEDIAN IN THESE APPLICATIONS SHALL BE PAVED ON A SLOPE CONTINUED
= (MPH) | (FT.)% | SHY LINE SHY LINE FROM THE ADJACENT PAVED SHOULDER OR A 10:1 OR FLATTER SLOPE.

8 12 30 201 2. THE PAY LENGTH FOR BARRIER ON BOTH SIDES OF AN OBSTRUCTION WILL BE
75 10.5 30:1 20:1 DETERMINED BY ONE LINEAR MEASUREMENT ALONG THE GUARDRAIL CENTERLINE.
70 9 30:1 20:1 THE BACKFILL AND CAP BETWEEN COLUMNS OR OBSTRUCTIONS WILL NOT BE
60 8 9611 184 MEASURED AND PAID FOR SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.
55 7 24:1 16:1 3. GUARDRAIL BETWEEN COLUMNS OR OBSTRUCTIONS MAY BE STYLES CD OR CA
50 65 9141 1424 AS SHOWN ON THE PLANS.
45 55 18:1 12:1
40 45 16:1 10:1
30 35 13:1 8:1

* THE SHY LINE OFFSET IS MEASURED FROM
THE EDGE OF THE TRAVELED WAY.

TABLE OF FLARE RATES FOR
PERMANENT CONCRETE BARRIER

l— 20" —

TRAFFIC

|— 20’4—‘

SHOULDER |

CONTINUOUS

SEE
LRe RATEs
/ MEDIAN BARRIER TAB,

___q____

SEE TRANSITION

8" e See FLARE s DETAIL ON SHEET 4 CONTINUOUS
" S MEDIAN BARRIER
T, P+16 TABLE
~ SHOULDER
-
4 TRAFFIC EDGE OF TRAVELED WAY (TYP.) —f
\/ - |~° BRIDGE APPROACH
» Vo
oY \ | - 30 TRAFFC SPAN OBSTRUCTION TO NEAREST 10°
b o TS ‘ | \ o, > -—a / WHEN PRECAST BARRIER IS USED.
/Aqv a . 4 i
Yia ) “n 3 N
{ e e /'4 Sl SHOULDER \\]\\
E « L - o / 15 7/2,, Ny
~

ONE 2" DIA. WEEP HOLE
REQUIRED BETWEEN COLUMNS

CONTINUOUS /
MEDIAN BARRIER

SEE FLARE RATES TaLF

GUARDRAIL CENTERLINE FOR
PAY LENGTH MEASUREMENT

I  —0

1
CONTINUOUS j

MEDIAN BARRIER

SHOULDER

EDGE OF TRAVELED WAY (TYP.) —r STYLE CA AT OBSTRUCTION

(OBSTRUCTION NOT SUITABLE FOR STYLE CD)

TRAFFIC

[f o~ , e r EDGE OF TRAVELED WAY (TYP.)
S T ® SHOULDER
=~ ®ls \ ?,?&N’
W IMPACT ATTENUATOR OR
» € OTHER ACCEPTABLE SAFETY
\g%"‘\ - , : : : I END TREATMENT
» < 50\ \| 1 1 1 I 1 T /‘ i T |
9 W ’ OBSTRUCTION 3 FT. WIDE OR LESS CONTINUOUS J
s 20 MEDIAN BARRIER
SHOULDER
0 HAZARDS 1N NARROW MEDIANS TRAFFC MEDIAN BARRIER END TREATMENT
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/_\_/\
B G IS VERTICAL (SEE NOTE 4) G IS VERTICAL NOTES
/_\/\ _—
= (SEE NOTE 4) ! 1. TWO FT. IS DESIRABLE FOR THIS DIMENSION WITH A 4 FT. LEFT SHOULDER.
. w . THE MINIMUM IS O FT., WHICH IS ACCEPTABLE FOR 6 FT. OR WIDER
e EDGE OF 6’ OR WIDER SHOULDER o ¢———OBSTRUCTION SHOULDERS.
T n 5
&) 2 2. RATE OF SLOPE DEPENDS ON GUARDRAIL LOCATION:
OBSTRUCTION ——2 — i A. FOR GUARDRAIL FACE 2 FT. OR LESS FROM THE NORMAL EDGE OF
. K . @ PAVED SHOULDER, CONTINUE THE RATE OF SLOPE OF THE NORMAL
N e ok Aoes owy FOR — PAVED SHOULDER TO THE BREAKPOINT.
. Ll = X B. FOR GUARDRAIL FACE MORE THAN 2 FT. FROM THE NORMAL EDGE
s " | 5 (SEE NOTE 2) o OF THE PAVED SHOULDER, THE SLOPE SHALL BE 10:1 OR FLATTER.
] N | K
14" PREF?RME)D_ T [ SURFACE e o BREAKPOINT 3. IF THE DISTANCE FROM THE EDGE OF SHOULDER TO THE OBSTRUCTION
JOINT (TYP. i - BASE COURSE TOPSOIL EXCEEDS 4 FT.—7 IN., TYPE 3—W BEAM GUARDRAIL MAY BE SPECIFIED
t , ~ % ON THE PLANS INSTEAD OF TYPE 7 (SEE PLANS, AND DETAIL BELOW).
~ . SUBBASE
SN : . 4. STYLE CA BARRIERS ARE SHOWN. STYLE CD MAY BE USED AS APPROPRIATE.
SUBGRADE SOV R | SEE SHEET 2 FOR TYPE 7 TO SINGLE TYPE 3G TRANSITION.
— 1 (SEE NOTE 1) EDGE OF 6’ OR LESS e EDGE OF 8 OR 10’
RIGHT SHOULDER POINT OF SLOPE 5. THE AREA BETWEEN SHOULDER AND THE TYPE 7 SHALL BE PAVED.
—" ™" RIGHT SHOULDER SELECTION PAYMENT FOR THE PAVED SURFACE WILL BE MADE UNDER A PAVEMENT
PAY ITEM, HMA OR CONCRETE, WITH QUANTITIES SHOWN ON THE PLANS.
TYPE 7 ON LEFT AND RIGHT SHOULDERS AT OBSTRUCTIONS
™ OBSTRUCTION VARIES Q) (N) THE GUARDRALL LENGTH DIMENSION "N IS THE LENGTH AS DETERMINED
BY THE LENGTH OF NEED COMPUTATION AND AS SHOWN ON THE PLANS.
MINIMUM SHALL BE 12 FT.—6 IN. WHERE SITE CONDITIONS ALLOW.
I___ 576" TYPE 3 | 18'-9 (SEE NOTE 4) 189" TYPE 3 e __I
N TYPE 3G TYPE 3G N
Q,\.\'\'_L D J_J"))ﬂ OBSTRUCTION
i § _§ § 3§ 3 saoEoguy Li s g g9 9§ 9§ 9§ 5§ § 9§ pop opo§o§o§oygo 3 010 2-7" YPE 7 (SEENOTE4)
SEE NOTE 2 — -
! (SEE NOTE 5) ( ) 7 (SEE NOTE 3) CONCRETE BARRIER\\ /
1777 sHouloer f \ ) -
‘ 23"
{ { 3
o g TRAFFIC EDGE OF 8 FT. OR 10 FT. SHOULDER I MIN. > 47
0" T0 2'=7" (SEE NOTE 3) TRAFFIC s EDGE OF 6 FT. OR LESS SHOULDER <47 g,’ T7<3 \JY';EASI -
B A =T
2—LANE 2—WAY ROADS SHOULDER \‘ \
I
A O) OBSTRUCTION VARIES ( SEE M—606-1,
END ANCHORAGE MAY BE FLARED OR NONFLARED. LIMIT OF GUARDRAIL INSTALLATION IN RESTRICTED SHEET 1, NOTE 3
NPE 3 . CLEARANCE SITUATIONS. SEE THE DETAIL TYPE 7
376" | (SEE NOTE 4) guDLﬁBTTEAgD RIGHT SHOULDERS AT OBSTRUCTIONS,
) TYPE 3G :
EDGE OF 6 OR WIDER SHOULDER A / D o 10
EDGE OF 4 SHOULDER | Ml i 8§ § § § § 9§ § 9§ § § §Po§gopoo§go§g 9§ pppgagy ‘_2’_7” (SEE NOTE 3)
I (SEE NOTE 2) (SEE NOTE 5) 2 (SEElNOTE D)
SFAOULDER
TRAFFIC _>
EDGE OF 6 OR LESS SHOULDER TRAFFIC i
EDGE OF 8' OR 10' SHOULDER |
' (SEE NOTE 2) (SEE NOTE 5) 2|
] ] L] L] | L] | ] L] L] | | ] L] | | ] | ] LILELELEL LI
T \ O Lo
e PE 3 18'—9" 2'-7" (SEE NOTE 3)
|—— ™ TvPE 36 (SEE NOTE 4)
® OBSTRUCTION VARIES
DIRECTIONAL ROADWAYS AND RAMPS
HAZARDS ON ROADSIDES
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GENERAL NOTES

. ALL STEEL REINFORCING SHALL BE 2 IN. CLEAR OF THE NEAREST SURFACE

OF CONCRETE UNLESS OTHERWISE SHOWN. REINFORCING STEEL SHALL BE
GRADE 40 MINIMUM.

CONCRETE SHALL BE CLASS D.

UNIT LENGTH 10 FT.
3. ALL PERMANENT PRECAST BARRIERS USED TO REPLACE OTHER CONCRETE
/ / / M STIRRUP PARS \ \ " BARRIERS SHALL BE IN NEW CONDITION, UNDAMAGED, AND WITH NO REPAIRS.
—— 7
gl 14" 16" 16" 16" 16" M 4. FOR TEMPORARY INSTALLATIONS, INSTALL WITH A MINIMUM 4 FT. DISTANCE
‘ ‘ ‘ ﬁ/ FROM THE CENTERLINE OF THE CONCRETE BARRIER TO ANY OBSTRUCTIONS
‘ ‘ ‘ BEHIND IT. FOR TEMPORARY INSTALLATIONS WITH LESS THAN A 4 FT.
Ip=2 === T ; MINIMUM DISTANCE, STABILIZATION PINS SHALL BE USED ON EACH BARRIER
r—| T FEE3 5 === = 28 UNIT ADJACENT TO, AND WITHIN 10 FT. OF BOTH SIDES OF THE OBSTRUCTION.
@ F==3 T SEE SHEET 3 FOR STABILIZATION PINNING DETALLS.
i 23 =T TE
1" ()4 [TEZ F=== £ == s 5. THE FLARE RATE FOR TEMPORARY INSTALLATIONS SHALL BE 10:1 OR FLATTER
} I | | —_— UNLESS OTHERWISE APPROVED BY THE ENGINEER. FOR PERMANENT INSTALLATIONS,
* I - | | = |“5H SEE THE FLARE RATES TABLE ON STANDARD M—B06-13, SHEET 3.
- 12" STABILIZING AND PINNING ASSEMBLY, PLAN
' - 6. STABILIZATION PINS SHALL BE USED TO ANCHOR EACH 10 FT. UNIT IN ALL
(TP.) SEE SHEET 3 FOR DETALS STIRRUP_"M” #5 REBAR PAIR PERMANENT INSTALLATIONS. SEE SHEET 3 FOR STABILIZATION PINNING DETALS.
7. FOR ALL PERMANENT INSTALLATIONS THAT REQUIRE END ANCHORAGES,
A ‘ |——-B c SEE STANDARD PLAN M—606-13, SHEET 1, FOR ANCHORAGE DETALLS.
R S R 2% V" 8. THE MONTH AND YEAR THE PRECAST TYPE 7 CONCRETE BARRIER WAS MANUFACTURED
9 | | | | | i SHALL BE MOLDED INTO ONE END OF EACH 10 FT. BARRIER UNIT.
:}: —— % ———— % SEN } } € —= 9. APPROVED NON-SHRINK GROUT SHALL BE USED FOR GROUTING OVER
1 Ry I I , 39" | ALL PINS AND GROUTING OF SCUPPERS.
14" } } } %" DA }LOOP BAR 34" 5, Goas 10. WHEN HYDRAULIC ANALYSIS ALLOWS, SCUPPERS MAY NOT BE NEEDED ON:
b R S S —— % A. MEDIAN INSTALLATION WITH INLET DRAINAGE.
oo == =====F== | 410 ! 397 | B. SHOULDER BARRIER ON HIGH EDGE
/A N N N B f SCUPPER OF A SUPERELEVATED SHOULDER.
7 L= o =" CHAWFER OR RADITS= LOOP BAR BENDING DETAIL C. MEDIAN BARRIER ON A CREST VERTICAL CURVE.
= ON EACH FACE D. PERMANENT BARRIER, IF SPECIFIED ON PLANS.
LA — Cc —— (ASTM A36)
1 4 28" 127 F |—B f (HOT-DIP GALVANIZED 11. ALL INCIDENTAL WORK AND MATERIALS SUCH AS CONNECTING PINS, ANCHORS
o AFTER FABRICATION) BOLTS, GROUT, AND EXCAVATION FOR END ANCHORAGE, WILL NOT BE PAID
Eggl_Rl ?Agé #5 BARS FOR SEPARATELY, BUT SHALL BE INCLUDED IN THE WORK.
12. ONE INCH DIAMETER THREADED INSERTS MAY BE CAST—IN-PLACE
ELEVATION BARRIER TO FACILITATE. LIFTING FOR TEMPORARY BARRIER APPLICATIONS ONLY.
13.  RETROREFLECTORIZATION IS REQUIRED ON BARRIERS. SEE BARRIER
RETROREFLECTOR NOTES ON STANDARD PLAN S-612-1.
2" ___8v_—_| |_‘_ 21/2” (TYP.) 2" ___8"_—_| |_‘_ 21/2” (TYP,) 21/2”
1/» VeR »
f =14 R f =17 o8
- | 1" R (TYP) 1” R (TYP) 1" R (TYP) l ; —
6 REFER T0 298 == =,
2" | 2" x 1/, SLOT (TYP.) ) . TRAFFIC STANDARD PLAN 4'—
gn 23 ——2" x 1/, SLOT (TYP.) SIDE rsﬁggg6—113, {—
] #5 BARS (TYP) . ™ ~— DETAIL STYLE CD, 28
[ 1/,” CHAMFER 12" | /4" CHAMFER | FOR ANCHOR BOLT DETAIL i
"z 10" R i 10" R 1%
. =) — 2= — 1 !
22—/ \ s 22— 7 [==] AN sk **10,,
, _L ) 10” 2 — / | ”\ 10» 3 ‘ :E4,. | 8”
8 ~3/," R\ =— 1" R (TYP.) 1" R (TYP) e L Y, R\w— 1" R (TYP) I s yr
3" 3" I~ 2
. | K\m TAPER (TYP) . ) f K\m TAPER (TYP.) ~— 151/ ——
%/," CHAMFER — ) L Ve xs'y 23 %/," CHAMFER — ) L 1Yy x5y NARROW BASE NARROW BASE
' 2 CONTINUOUS KEYWAY ' 2 CONTINUOUS KEYWAY
_ — SECTION C—C
SECTION A-A SECTION B-B ** DIMENSIONS MARKED ARE TO THE INTERSECTION POINT
OF THE BARRIER SLOPES. CONSTRUCT THE 10 IN. RADIUS
TO PROVIDE A SMOOTH TRANSITION BETWEEN THE SLOPES.
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1" CLEARANCE

%" DIA. LOOP BAR ’-'

(SEE SHEET 1 FOR R

DETA|LS) ’-— Y " CLEARANCE
=

CHAMFER [/ j\/

PINNING ASSEMBLY,
(SEE SHEET 3 FOR DETALS)

FOR DETAILS NOT SHOWN,
SEE SECTION VIEWS A-A, B-B, AND C-C
ON SHEET 1

17 X 8 UNC

A I
2" OR 27/}’ DIA.
CIRCULAR WASHER
(4" MIN. THICKNESS.)

1" DIA. PIN ————=

(SEE NOTE 2)
L\ /
BOTTOM '/,” MAY BE I
BEVELED TO FACILITATE
PLACEMENT

CONNECTING PIN DETAIL

PIN SHOWN

GROUT OVER

PARTIALLY CONNECTING PIN
IN PLACE N,

ELEVATION
FOR DETALS NOT SHOWN,

SEE SECTION VIEWS A-A, B-B, AND C-C

ON SHEET 1

30”11/8”

A

1" DIA. PIN
(SEE NOTE 2)

ALTERNATIVE
PIN DETAIL

NOTES

1. WASHERS SHALL BE FORGED AS AN INTEGRAL PART
OF THE PIN, OR SHALL BE WELDED AS SHOWN.

2. PINS SHALL BE HOT-DIPPED GALVANIZED AFTER
FABRICATION.

3. IF AN ALTERNATIVE TOP CONFIGURATION IS USED
FOR LIFTING, THE LIFTING PIN SHALL BE PROVIDED.
PINS SHALL CONFORM TO CRITICAL DIMENSIONS
(PIN LENGTH DIAMETER).

4. PINS SHALL CONFORM TO ASTM A449.

APPROVED NON-SHRINK GROUT SHALL BE USED
FOR GROUTING OVER ALL PINS, AND GROUTING
OF SCUPPERS.

6. JOINTS BETWEEN CAST-IN-PLACE GUARDRAIL TYPE 7
AND PERMANENT INSTALLATION PRECAST TYPE 7
CONCRETE BARRIER SHALL INCLUDE ALL REGRESSES
AND LOOPS IN THE CAST-IN-PLACE END, ALONG WITH
THE PIN TO COMPLETE THE TYPICAL PRECAST TYPE 7
CONCRETE BARRIER JOINT.

2" (TYP)) 2
727 JOINT OPENED
(M ) 7&‘3@ ! TO SHOW DETAILS

24.‘7 T
AP, 7
(e tR

/;

JOINT STYLE

@ A1 IN. BY 12 IN. TAPER IS REQUIRED AT THE BOTTOM OF
ALL FOUR CORNERS OF THE BARRIER SECTIONS TO ELIMINATE
SNAGGING OF SNOW PLOW BLADES. THE TAPER IS OPTIONAL
ON PERMANENT INSTALLATIONS.

() THE HORIZONTAL SLOTS SHALL BE 1'% IN. IN DEPTH AT THE
CENTER OF THE BARRIER AND MAY DECREASE IN DEPTH AT THE
EDGE OF THE BARRIER DUE TO THE (24:1) TAPER.

DETAILS FOR PIN AND LOOP CONNECTION

Colorado Department of Transportation

4201 East Arkansas Avenue

Denver, Colorado 80222

o —————  Phone: (303) 757—-9083

= [qx: (303) 757-9820

Computer File Information Sheet Revisions
Creation .D’ate:. 07,/04 /06 Initfols: SJR Date: Comments
Last Modification Date: 07/04/06 Initials: LTA
Full Path: www.dot.state.co.us/DesignSupport/

Drawing File Name: 6060140203.dwg =D
CAD Ver.: MicroStation V8 Scale: Not to Scale Units: English

Project Development Branch SRJ/LTA

PRECAST TYPE 7 STANDARD PLAN NO.
CONCRETE BARRIER M-606-14
Issued By: Project Development Branch on July 04, 2006 Sheet No. 2 of 3

—82—
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PLAN VIEW OF S BAR ENDS

RECESS TO BE
37 WIDTH (TYP.)
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(TYP)

12:1 TAPER
(TYp.)

2 7/2” (TYP)

2o G\(P)

12:1 TAPER

(TvP)

)

FILL RECESS WITH GROUT
AFTER PLACING PIN.

1” R (TYP)

Lol — -
} g eaRr |
43"

|
i
1
I
I

(Tvp) = -

ELEVATION VIEW WITH PINS

r—='4®T3/8”

25" DIA. PLATE
3" THICK

NOTES

1. SEE SHEET 1 FOR REINFORCEMENT AND OTHER DETAILS NOT
SHOWN HERE.

2. PINS SHALL BE HOT-DIPPED GALVANIZED AFTER FABRICATION.

3. FOR TERMINAL ANCHORING OF THE PERMANENT INSTALLATION
OF PRECAST TYPE 7 CONCRETE BARRIER, SEE THE END ANCHORAGE
DETAIL ON STANDARD PLAN M-606-13, SHEET 1.

4. AN OPTIONAL 3 IN. MAXIMUM TAPERED END POINT MAY BE
PROVIDED ON THE STABILIZATION PIN TO FACILITATE DRIVING.

NN

S

VARIES
(SEE TABLE)

< —

VARIES

1" DIA. PIN

STABILIZATION PIN
(ASTM A 36 STEEL)

STABILIZATION PIN THROUGH SURFACING INTO SUBGRADE.
DRILLED HOLES REQUIRED FOR CONCRETE PAVEMENT.
USE 2 PINS FOR EACH END, EACH UNIT

FORM HOLE FOR PIN WITH

14" 0.D. PVC PLASTIC PIPE
(TO BE LEFT IN PLACE)

(SEE NOTE 2)

1" DIA. PIN ROAD SURFACE PIN LENGTH
(SEE NOTE 2)
CONCRETE 2 FT.=6 IN.
3" WAX. HMA 3 FT.
R - soiL 3 FT.=6 IN.

OPTIONAL TAPERED END PIN

(SEE NOTE 4)

DETAILS FOR STABILIZATION OF PERMANENT
OR TEMPORARY PINNED PRECAST TYPE /7 CONCRETE BARRIER

TABLE OF STABILIZATION PIN LENGTHS
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1. ALL MATERIAL DIMENSIONS AND WEIGHTS ON THIS STANDARD ARE NOMINAL
UNLESS OTHERWISE INDICATED.

2. AT EACH LOCATION WHERE AN ELECTRIC TRANSMISSION, DISTRIBUTION
OR SECONDARY LINE CROSSES A WOOD POST FENCE, THE CONTRACTOR
SHALL FURNISH AND INSTALL A GROUND CONFORMING TO ARTICLE 250
OF THE NATIONAL ELECTRICAL CODE. THE GROUND ROD SHALL BE A
MINIMUM DIAMETER OF 14 IN. AND 8 FT. IN LENGTH, AND DRIVEN
AT LEAST 7 /4 FT. INTO THE GROUND. THE ROD SHALL BE CONNECTED
TO EACH WIRE WITH A MINIMUM AWG NO. 8 STRANDED COPPER
WIRE. GROUNDING WILL NOT BE PAID FOR SEPARATELY BUT SHALL BE
INCLUDED IN THE WORK.

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

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

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

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

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

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

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

WOO0D POSTS:
ALL LINE POSTS SHALL HAVE A MINIMUM DIAMETER OF 4 IN. AND BE A
MINIMUM OF 6 FT.—0 IN. LONG.

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

WOOD POSTS HAVING NONUNIFORM CROSS SECTION SHALL BE SET WITH
THE LARGER DIAMETER END IN THE GROUND.

FENCE WIRE SHALL BE STAPLED TO WOOD POSTS OR TIED TO METAL POSTS
AS SHOWN MARKED <4 ON BARBED WIRE OR COMBINATION WIRE FENCE DETAILS.
STAPLES SHALL BE NO. 9 WIRE MINIMUM, AND AT LEAST 1 14 IN. LONG.

METAL POSTS:
ALL POSTS AND BRACES SHALL BE THE TYPES AND WEIGHTS SHOWN OR

ACCEPTABLE EQUIVALENTS, AND SHALL BE IN ACCORDANCE WITH AASHTO M 281.

HOLES SHALL BE PROVIDED IN END, CORNER, AND GATE POSTS AS DETAILED.

CORNER AND LINE BRACE POSTS:
TYPE: 214N, x 2 V4IN. x V4 IN. STRUCTURAL STEEL ANGLES
WEIGHT: 4.10 LBS./LIN. FT.
LENGTH: 6 FT.—6 IN. MIN.
NUMBER OF BRACES: TWO

GENERAL NOTES

LINE POSTS:
TYPE: "STUDDED TEE" OR "U"
WEIGHT: 1.33 LBS./LIN. FT. (WITHOUT ANCHOR)
LENGTH: 6 FT.—0 IN. MINIMUM
ANCHOR: SECURELY FASTENED, WITH BEARING SURFACE
SUFFICIENT TO RESIST MOVEMENT OF POST. WEIGHT: 0.67 LB.

METAL END POSTS AND GATE POSTS:
TYPE: 24 IN. x 214N x V4IN. STRUCTURAL STEEL ANGLES
WEIGHT: 4.10 LBS./LIN. FT.
NUMBER OF BRACES: ONE
LENGTH: END, 6 FT.—6 IN. MINIMUM. PANEL GATE, 7 FT.—0 IN. MINIMUM.

BRACES: (FOR CORNER. END OR LINE BRACE PQSTS)
TYPE: 2 IN. x 2 IN. x 1% IN. STRUCTURAL STEEL ANGLES
WEIGHT: 3.19 LBS./LIN. FT.
LENGTH: SAME AS CORNER AND END POSTS USED.

FOOTINGS OR BASES:
CONCRETE SHALL BE CLASS B.
CONCRETE WITH LIGHTWEIGHT AGGREGATES CONFORMING TO AASHTO M 195
(ASTM C 330) WILL BE PERMITTED.

ALTERNATIVES: (CONTRACTOR'S OPTION)
END, CORNER AND LINE BRACE POSTS

TYPE 1.D. 0.D. WEIGHT | WALL THICKNESS
INCHES INCHES LB/FT. INCHES
1. STD. GALV. PIPE 24 274 5.79 £5% 0.203
2. HS. COLD ROLLED PIPE 24 274 £0.16 | 4.64 £5% 0.160 +5%

LENGTHS SHALL BE 6 FT.—6 IN. MINIMUM

BRACES:
TYPE: 134 IN. 0.D. TUBULAR STEEL WITH 2 L/4IN. BRACE BAND,
HINGE BOLT AND 13/ IN. I.D. RAIL END; ALL GALVANIZED.
WEIGHT: 16 LBS/LIN. FT. $5%
LENGTH: 6 FT.—6 IN. MINIMUM.

BARBED WIRE:

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

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

WOVEN WIRE FIELD FENCE,

STYLE OR DESIGN NO. ALTERNATIVE 4 IN. X 4 IN. WIRE "V" MESH

STANDARD

832-6-11% 32 IN. WIDTH 0.65 LBS/LIN.FT.
726-6-11% 26 IN. WIDTH 0.55 LBS/LIN.FT.

34 IN. WIDTH — 0.75 LBS/LIN.FT.
26 IN. WIDTH — 0.54 LBS/LIN.FT.

CROSS WIRES—1 STRAND-14-1/2 GAGE MIN.
HORIZONTAL-2 STRAND-12-1/2 GAGE

* 12-1/2 GAGE WOVEN WIRE FENCE FABRIC (832-6-12-1/2 OR 726-6-12-1/2)
MAY BE USED WHEN SPECIFIED IN THE CONTRACT.

ALL FENCE WIRE TIES, CLIPS, CLAMPS, STAPLES AND OTHER WIRE
APPURTENANCES SHALL BE GALVANIZED IN ACCORDANCE WITH AASHTO M 232.

DRIVEWAY GATES (SINGLE):
HEIGHT: 42 IN.
WEIGHT: NOT LESS THAN 90 LBS. COMPLETE WITH LATCH AND HINGES.
WIDTH OF GATE OPENING: 16 FT.—0 IN. MINIMUM TO 20 FT.—0 IN. MAXIMUM.
GATE FRAME: 1 IN. 1.D. STANDARD GALVANIZED PIPE OR ACCEPTABLE
EQUIVALENT AND SHALL BE OF ALL WELDED CONSTRUCTION.

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

ALTERNATIVE DRIVEWAY GATES (SINGLE PANEL):
WEIGHT: GALVANIZED STEEL, 75 LBS.
HEIGHT: APPROXIMATELY 42 IN. (5 PANELS),
WIDTH OF GATE OPENING: 16 FT.—0 IN. MINIMUM TO 20 FT.—0 IN. MAXIMUM.

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

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

ALTERNATIVE WALK GATES:

HEIGHT: 42 IN.
WEIGHT: NOT LESS THAN 18 LBS. COMPLETE WITH LATCH AND
HINGES.

WIDTH OF GATE OPENING: 3 FT.—0 IN. MINIMUM.

GATE FRAME: 3/ IN. 1.D. STANDARD GALVANIZED PIPE OR ACCEPTABLE
EQUIVALENT AND SHALL BE OF ALL-WELDED CONSTRUCTION.

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

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

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

LATCHES AND HINGES:

GALVANIZED STEEL OR ALUMINUM OF STANDARD MANUFACTURE.
HINGES SHALL BE PLACED AS SHOWN TO PREVENT THEFT.

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

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

WOOD STAYS:
WOOD STAYS SHALL BE UNTREATED NATIVE TIMBER. STAY DIMENSIONS
SHALL BE 2 IN. x 2 IN. NOMINAL MINIMUM (1 »4IN. x 114 IN.).
WOOD STAYS MAY BE STAPLED, OR DRILLED AND TIED WITH WIRE.
METAL STAYS MAY BE TIED TO THE BOTTOM WIRE.
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ALTERNATIVE INSTALLATION

(FOR BLOW-SAND AND

20'~0" STANDARD INSTALLATION
TUMBLEWEED AREAS, L
NORMAL SPACING BETWEEN LINE POSTS o | _ | o | IF DESRED BY LANDOWNER) | 16'-0 |
| ‘ ‘ NORMAL SPACING BETWEEN LINE POSTS
7?_0” » 2” 2”
| 7 un. |
- —L - : iges | | S
f T* I M | Ji7 I FENCE WIRE SHALL BE STAPLED TO WOODEN POSTS
. _|— . Y16 & T+ L ORTED TO METAL POSTS WHEN SHOWN MARKED AS
o 35" 42" 44 + o 42" + 4 4 ON FENCE DETALS
l /\ l _ Ak ‘ + ' 8' J_ _L 6' f P 7 % -+ ’
16” 18” N
RN
T g - — P, oL f f =117 P77 T 17 LUI
}Lff 40" T.’Lﬁ 40" T &2” X 2" NOMINAL WOODEN STAYS Hi 28 —a T ¥
L] _L L l LUNE POST Ll _t LINE POST ANCHOR ot 24” L l °
J |
WﬁﬁDBE%ING METAL STAYS (GALVANIZED) WOODEN STAYS FOR BARBED WIRE OR COMBINATION WIRE FENCES: LINE POST MGE/-\rIi\\I/-AI\iE?EYDS I
NUMBER REQUIRED: WHEN WOODEN STAYS ARE SPECIFIED ON PLANS, LINE POSTS SHALL %wo EQUAH} ey OB POST
ONE BETWEEN LINE POSTS AND POSTS HAVING BRACES. BE SPACED ON 16'-0" CENTERS, IN LIEU OF 20'-0" NORMAL SPACING. BETWEEN POSTS. MAY
TWO EQUALLY SPACED BETWEEN LINE POSTS WOODEN STAYS SHALL REST ON THE NATURAL GROUND AND MAY BE BE TIED TO BOTIOM WIRE
* MAY BE TED To THE BOTTOM WRRE. STAPLED, OR DRILLED AND TIED WITH WIRE.
BARBED WIRE FENCE WITH WOODEN POSTS BARBED WIRE FENCE WITH METAL POSTS
L 16'-0”
BARBED 20'-0 NORMAL SPACING
WIRE NORMAL SPACING BETWEEN LINE POSTS BETWEEN LINE POSTS \\\/ TYPICAL CONCRETE METAL END POST
70" | ‘ FOOTING FOR ALL WITH BR%
o Ry — e B T T+ . 2" ° METAL POSTS
K 13”] N i y ‘
T E T . Lo
; ; . o~
37 . w 44 42 <= PR TYPICAL CONCRETE N
_|_ 26 ' \ ~ WN ] > T o FOOTING FOR ALL Em\D
2”—|— = £ B 4t CORNER POSTS_/\/ AN CORNER AND LINE M
f ; I = =T 2K ¥ WITH BRACES N BRACE POSTS S
I b o posT L UNE PoST 5T 28" Fope <] iy L USNG METAL POSTS 38" | 1|
4 777 ] WITH BRACING T L WY o T 04 = |
ALTERNATIVE INSTALLATION Lo— - ANCHOR”™ | INE POST END POST L] =—— 4 ] 12" DIA [y
(WHERE 26" MESH IS NOT WITH BRACE f [ HOLES FOOTINGS OR BASES \\\\k:jtj\ j 3
ACCEPTABLE TO LANDOWNER) K:gjif FOOTINGS OR BASES SHALL HAVE CROWNED TOPS - 2 on S
COMBINATION WIRE FENCE WITH WOODEN POSTS ST TR CROINED TOPS HoLES
%m TYPICAL CORNER POST TYPICAL INSTALLATION
\J\/ B —— INSTALLATION AT FENCE INTERSECTIONS
| 7" | 7o | SEE BRACE ATTACHMENT - BRACES — 2" x 2" x 14"
! ! ! DETAIL ON SHEET 2 STRUCTURAL STEEL ANGLES
—1 D ]
o
\/ \/ |
CORNER %
POST WITH ‘/,/”/’ | \‘\\\\\
CORNER POST BRACING |
WITH BRACING o E— e i
FENCE CONSTRUCTION AT STRUCTURES 0 L b P4l S 12
WITH BRACNG (FOR STRUCTURES 4' x 4' AND LARGER) gl gt 49 T 40 il 34 aigu—% —T
- - - » ] L
‘ Y= |J LNE BRACE POST
NOTES , 4-3t | 215" x 214" x 14
STRUCTURAL STEEL "ANGLE
1. AT ALL STRUCTURES OF 4 FT. x 4 FT. AND LARGER, THE FENCE SHALL END AT THE EYEBOLTS 3. FOR EYEBOLTS IN EXISTING CONCRETE, THE /5 IN. ROUND BARS LINE BRACES
IN THE WINGS OF THE STRUCTURE. WHERE THE TYPE OF STRUCTURE PROMIBITS THE USE OF SHALL BE DEFORMED AND GROUTED INTO DRILLED HOLES. LINL ORAVLD
EYEBOLTS, AN END POST WITH iACE SHALL BE USED. 4. EYEBOLTS SHALL HAVE A MINIMUM OF 1 IN. INSIDE EYE DIAMETER. \ggTENR EG&TJFRSE'DAN&ES’B g;?ogERsiA(L)E éhéTESRglfggéNisFngfgwéRE
2. EYEBOLTS SHALL BE MADE OF !/ IN. ROUND BARS WITH A MINIMUM OF 6 IN. OF BODY LENGTH 5 EYEBOLTS SHALL BE FURNISHED AND INSTALLED BY THE CONTRACTOR X :
EMBEDDED (HOOKED OR BENT) IN FRESH CONCRETE. EYEBOLTS WILL NOT BE PAID FOR SEPARATELY BUT SHALL BE INCLUDED Woos poors — P VAL
IN THE WORK.
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| 7 0" 16'~0" MIN. OPENING T ~ 1
‘ 20'-0” MAX. OPENING /@ FENCE ] ”
11 GA. WIRE
T2 5% = [ e I
44" " R = y y <] 14% » L 12"
‘ 412 3? W§\:A =l ‘ * CRIMP WIRE CLAMP M
§ O © Ut [y USED TO SECURE |
40" got b= 3 AT FENCE WIRE TO POST. A i
T END POST ol END POST 7T | 24 MIN. 12-1/2 GAUGE ¢
Ly WITH BRACNG L. WITH BRACE L 4 TE WIRE
L HOLES IN ANGLE POSTS
W’ FOR COMBINATION WIRE (A) 2 IN. x 4 IN. x 4 FT. WOODEN STAYS TO 2 IN. x 2 N. NOMINAL WOODEN SIS T1eS FOR "STUDDED TEE” TIES FOR ANGLE POSTS AND BRACES SHALL
GATE, USE 34" MESH AND EQUALLY SPACED 4= TR ALNVLE T ol ACCOMMODATE
FOUR NO. 12-1/2 GA. WIRE LOOPS pri e
ONE STRAND OF BARBED FENCE WIRE TIES
OR "U” POSTS LENCE WIRE TIES WHEN POST IS Y5" DIA
WIRE.  EXTEND WOODEN TO ACT AS HINGES (E) NO. 12-1/2 GA. BRACE WIRE, T0 BE USED FOR GALVANIZED MACHINE
STAYS TO GROUND. (© No. 12-1/2 GA. WIRE LOOPS DOUBLE STRAND AN END POST, BOLTS.
. 34” x 4 STEEL PINS THIS BRACE SHALL
WOODEN POSTS METAL END POSTS - 8
——————=>= VWPBARBED WIRE GATE s BE LEFT OFF
“““ g e ——
16'~0" MIN. GATE OPENING b L N
e :
HNGE BoLT OR 20 0 MAX. GATE OPENING ® '[:)(EEAIIEﬁDOFCOthIIERSi/;\\‘C[I)NG
, COLLAR HINGE » { - ) :
2 (0P & noTow) 8 (2 VERTOHL BRACES H BORE A 34" x 2" HOLE IN EACH POST AND BRACE " LINE BRACE POSTS
4 1 . . /] TO RECENVE THE PINS. WRAP THE ENDS OF THE BRACES
=T i : 7 TIGHTLY WITH SEVERAL TURNS OF 12-1/2 GA. SMOOTH { ANGLE POST
= . LATCH | | GALV. WIRE TO PREVENT SPLITTING OR NOTCH POST AND N —
2 [ I/ 17 7 6 A NAIL WITH 40d COMMON NAILS
I ! 334" , "
. - ”» ”
| ' = s il ESR CROSS BRACE DOWELING DETAIL % —U" LINE POST
Il » s
g 234" . i 54" DIA. x 2 —_— TYPICAL METAL POSTS
BT ST ANEL GATE MN o 3 \ REINFORCING RODS —
f o uj__L_ »  WELDED TO CHANNEL W g ” /-BRACE
ALTERNATVE - ' 4+ AND DRIVEN INTO . MIN. 17 x 17 x 12 METAL SLEEVE COMPRESSED
WOODEN_POSTS ROUND ——— == || CrANEL /oP
e T o | | BRACE
(160" et DRIVEWAY GATES (200" k) s .
(METAL AND WOOD END POSTS SHALL BE BRACED SAME AS FOR BARBED WIRE GATES) LATCH DETAIL CLIP FOR ANGLE. POINT BRACE ﬂ DBRACE ' %
o e - ' SPLICING SLEEVE SHALL BE
16'-0" MIN. GATE OPENING BRACE POST cuP—"" \__LNE BRACE POST APPROVED BY THE ENGINEER
., 24'~0" MAX. GATE OPENING ; LINE BRACE
2‘ 4J_ i POST TOP_VIEW TOP_VIEW M
—_ S— ": — ==
LT ==1 Z41 NN IZZ 1N ; 77777777777 | ]
= I i I WOODEN POSTS MAY BE DRIVEN IN
42" 357 s [ —— == - = BRACES 2" x 2" x V4" CLP LIEU OF SETTING AND TAMPING, AT
x _|_ e o0 v —| = TOP VIEW THE OPTION OF THE CONTRACTOR.
ot = o ‘K DRIVING METHODS SHALL NOT DAMAGE ‘
= : > _ b
i SEE LATCH | | | - i 9" MIN. CUT HOLES IN_ POSTS, BRACES AND CLIPS | POST. 6 ey CINe
TT DETAIL —— 2" MIN. -F‘DT SHALL ACCOMMODATE 14 " DIA. | . DRIVING POST
L] FOR SPACING OF GATE PANELS AND R GALVANIZED MACHINE BOLTS. | =
WOODEN POSTS LENGTH OF POSTS, SEE DETAIL ABOVE. PANEL GATE POSTS 5. } \ POST POINTING
T IWIN DRIVEWAY GATES — 14" UNE BRACE -
(METAL AND WOOD END POSTS SHALL BE BRACED SAME AS FOR BARBED WIRE GATES) ELEVATION VIEW 19" i
oo ELEVATION VIEW - DRILL HOLE FOR 14"
- 30" 25 PREVENT SLIPPAGE OF
oPENING | Lty — opee 2 BRACE_ATTACHMENT 2 ALTERNATIVE BRACE A0 FORLNEOR -2 CARRIAGE BOLT TO
s 7 7 BRACE BAND
— T FOR LENGTH OF POSTS [— DETAIL ATTACHMENT DETAIL &/;é/ Eﬁl[l)‘
— { AND SPACING OF WIRE 277
p— AND GATE PANELS, SEE 2 ALTERNATIVE ATTACHMENT METHODS, ACCEPTABLE 7
j == EE&EENAY GATE DETAIL T0 THE ENGINEER, MAY BE USED. Lc |
—— 1 ‘ ' \ ! 2> 4 N Ny 12"
L — | <] | ;; L“J%L
== T S
L) = - L2 Ty
WOODEN POSTS PANEL GATE POSTS WOODEN POSTS METAL END POSTS '
WALK GATE ALTERNATIVE WALK GATE ALTERNATIVE POST
(METAL AND WOOD END POSTS SHALL BE BRACED SAME AS FOR BARBED WIRE GATES) (FOR END, CORNER OR LINE BRACE POSTS)
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10 MAX 10" MAX., ALL POST SPACING—| CORNER GENERAL NOTES
END POST W ROUND _PIPE W_ROLL—FORMED LINE POST
BRACE | RALL END LINE POST STEEL LINE POST _ ot spiice POST 1. AT EACH LOCATION WHERE AN ELECTRIC TRANSMISSION, DISTRIBUTION, OR SECONDARY
=B L0 | ( . L e ! LINE CROSSES A FENCE, THE CONTRACTOR SHALL FURNISH AND INSTALL A GROUND
A= oo S 2] xR TR & i CONFORMING TO ARTICLE 250 OF THE NATIONAL ELECTRIC CODE. A GROUND SHALL
Nsiol s BRACE AND u S KSR eNSION BAND ALSO BE INSTALLED A MAXIMUM OF EVERY 500 FT. ALONG THE FENCE. THE GROUND
LK i ORKIRIRHIKS [XRXIKLKK, g e R LINE ROD SHALL BE A MINIMUM DIAMETER OF 1/ IN. AND 8 FT. IN LENGTH, AND DRIVEN
i SRS BRACEY 11 GA X - SIS RESIIEIS N POST AT LEAST 7 15 FT. INTO THE GROUND. THE ROD SHALL BE CONNECTED TO EACH
H .,-.gtgzgtotgtg:gt‘ RAIL\ ] - WIRE FASTENERS * IR BIRRERES DN , WIRE WITH A MINIMUM AWG NO. 8 STRANDED COPPER WIRE. GROUNDING WILL NOT BE
— = 9 oA X, e i PR PAID FOR SEPARATELY BUT SHALL BE INCLUDED IN THE COST OF THE FENCE.
I ] HOG RINGS SEKLLIIELIIELKY KELIRKKHK \+ L] RS 2. H (HEIGHT OF FABRIC) SHALL BE AS SHOWN ON THE PLANS. FABRIC IS AVALIABLE
o 7 GA R RIRIRRIR BRI BRACE RAL KRR IN THE FOLLOWING HEIGHTS: 36 IN., 42 IN., 48 IN., 60 IN., 72 IN., 84 IN., 96 IN
H, TENSION SR RIRRIRN] [SRRKRXS 34" DIA KORRERRR 108 IN., 120 IN., AND 144 IN. h ! v h : h
WIRE RIS RORRES USSR [0S ’ N :
I } | oot LRSS [RUSS ROD | — rerruie RIS 3. CHAIN LINK FENCE SHALL CONFORM TO AASHTO M 181.
7RUSS ROD ! B Rasotetetatetes e oSS 4. CHAIN LINK FABRIC SHALL BE 2 IN. MESH NO. 9 GAGE GALVANIZED
; ; — — KRRRERLS OR ALUMINUM COATED WIRE SECURELY FASTENED TO TENSION WIRE, LINE POSTS,
S8 RAILS, BRACES AND STRETCHER BARS SPACED AS SHOWN HEREON. WIRE FASTENERS
Kosesssetesesets AND TIE CLIPS SHALL BE NO. 11 GAGE (W&M) GALVANIZED STEEL WIRE
3" MAX. DIA; Posseseseteteses OR NO. 7 GAGE (B&S) ALUMINUM WIRE, AND HOG RINGS SHALL BE NO. 9 GAGE,
) CONCRETE BASES e ALL IN' CONFORMANCE ‘WITH ASTM F 626
3" CIR (SEE TABLE ON SHEET 2 (OSSR 5. STEEL POSTS, RAILS AND GATE FRAMES SHALL CONFORM TO AASHTO M 181 TYPE 1,
FOR DEPTH.) R035583858 GRADE 1 OR GRADE 2.
R 6. AT THE CONTRACTOR'S OPTION, PIPE USED FOR FENCE CONSTRUCTION SHALL
K XX XKKY . s
FENCE WITH TOP RAIL (USE ONLY AT SPECIAL LOCATIONS BEYOND CLEAR ZONE WHEN THE TOP RAIL IS SPECIFIED ON PLANS LEGEND X 55 CONFORN TO' THE DIMENSIONS. AND WEIGHTS FOR EITHER "ORDINARY PIPE™ OR
% ATTACH FABRIC TO ALL FENCE & GATE s ALTERNATIVE PIPE” AS SHOWN ON SHEET 2. "ALTERNATIVE PIPE” SHALL BE HIGH
END N STRUCTURES AT 12 IN. INTERVALS STRENGTH STEEL PIPE CONFORMING TO FEDERAL SPECIFICATION RR—F—191/3C.
POST UNE 450, CORNER " VERTICALLY AND AT 20 IN. HORIZONTALLY. 7. TENSION WIRE SHALL BE CONTINUOUS BETWEEN END OR CORNER POST AND LINE
i POST A 1 oe POST CASE 1. TO KEEP INSIDERS IN, \ GHTENER OR TURNBUCKLE SYMBOL, BRACE POST. A TURNBUCKLE OR OTHER APPROVED TIGHTENING DEVICE SHALL BE
4 RV SLOPE TOP IN 45° JSEE DEIALS ON SHEETS 5 AND 3] USED FOR EACH CONTINUOUS SPAN OF TENSION WIRE.
E/ 1 % 8. TENSION WIRE SHALL CONFORM TO AASHTO M 181.
i Ry TREAT - g~ CASE 2. TO KEEP OUTSIDERS OUT, W TYPE OF LINE POST (ROUND PIPE OR ROLL-FORMED STEEL) 6. CONCRETE FOOTINGS SHALL HAVE TOPS CROWNED AT GROUND LEVEL AND SHALL
8 SLOPE TOP OUT 45° SHALL BE AT THE OFTION OF THE CONTRACTOR BE CLASS B. CONCRETE WITH LIGHTWEIGHT AGGREGATE CONFORMING T0
! ; MCrop oa® / END Dosr G BARBED WIRE OVER GATES UNLESS OTHERWISE SHOWN ON THE PLANS. ASHTO M 195, MAY BE SUBSTITUTED
TENSION ’ .
ON THE LEFT SHALL NOT BE SLOPED BRACE RAIL IS NOT REQUIRED FOR 36 IN., 42 IN., OR 48 IN. ]
WIRE + BRACE RAL IS NOT REQUIRED FOR 36 i INs OR 48 IN 10. TERMINATION OF FENCE AT BRIOGES OR OTHER STRUCTURES SHALL BE AS SHOWN
DARBED MR O (st oumintsseonia o s SIS FLMATE 8 T SEON TN EAL SRS o g 1o 0 1 s st 8 v A1 i o7 0
7 A 10° MAX., ALL POST SPACING |~——20° LINE BRACE SECTION, REQUIRED AT 400 FT. MAX. INTERVALS—~]| ON THE TOP SELVAGE AND KNUCKLED ON THE BOTTOM SELVAGE.
END POST TENSION WIRE LINE POST LINE BRACE POST LINE POST 12. FENCE MAY BE_CONSTRUCTED WITH EITHER ROUND PIPE OR ROLL—FORMED STEEL
e (TOP & BOTTOM) ¢~ LNE POST LINE POST ) : COMPONENTS. THE CONTRACTOR SHALL STATE AT THE PRECONSTRUCTION CONFERENCE,
TS .y g <3 G 5% THE TYPE OF CONSTRUCTION AND TYPE OF LINE POST TO BE USED THROUGHOUT
‘ I I TENSION BAND—"TT{[  TOP RAIL.f u THE PROJECT.
STRETCHER BAR 13. THE CONTRACTOR SHALL BE RESPONSIBLE FOR RE—ESTABLISHING DISTURBED
FABRIC * 11 OA 34" DIA. OR DESTROYED SURVEY MONUMENTS TO THE APPROPRIATE ACCURACY
HEIGHT LK WIRE u AL« TRUss RoD i IN' ACCORDANCE WITH SUBSECTION 625.08 OF THE STANDARD SPECIFICATIONS.
H FASTENERS BRACE RAIL Lt
9 GA. I 4
HOG RINGS
(TOP AND BOTTOM)
I ] 176 DROP ROD
TENSION AP = / 134" DIA x 6
WIRE ¢ [MENSION
STRAIN /—OPTIONAL END FENCE WITH TOP TENSION WIRE (USE FOR STANDARD CHAIN LINK FENCE i SR0P ROD STRAIN Em D% BAND
POST . , . . ) POST ROD E—
s NG ﬁPOST [—s5" uax " 5" MAX——f— 5" MAX——|=—"5' MAX——{~—5" MAX—=] " _|==/" " (SEF DETAL SHOWN ON RIGHT) GUIDE
HINGE A=k=S, t | HINGE =5 ] HINGE%  HINGE N[ RARETCHER
= SIS o X * 1y i
L% | ATCH :g:: STRAN FORK —! % 1
ote! —_
| s ]
— o e e .
R - ~ES i -
E R TENSION BANDS
) /T\ggséfeo%m’ I ” AND STRETCHER BAR 1l R BAR | il LI ]
i FOR GATES T AT EACH SIDE, e K888 L
5" OR WIDER (TYPICAL FOR oo LOCK BARH—|__| ]
o™ 5 )
| L X ] | Ll
HINGE = { s L inee GATE FRAMEN/ | R0D. GATE FRAVE
— i 6" MAX e
ewo ’ 12" DIA. x 12"
6 THRU 23' 4‘ POST 6" THRU 23", EACH GATE SEE SHEET 2, DETAL A TYPICAL DROP ROD ASSEMBLY
SINGLE GATE DOUBLE GATE
— C[?:npg}fo';/zge Informolt!tc?rlw — — Sheet Riwsuonts Colorado Department of Transportation STANDARD PLAN NO.
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MAY BE PLAIN FENCE MATERIAL
OR ORNAMENTAL

oo Faonic END. CORNER sor2 LINE POSTS TOP & BRACE RAILS
= ROUND | ROLL— | ROUND ROLL— ROUND ROLL—
PIPE FORMED PIPE FORMED PIPE FORMED
GATE PORTION 1.D. STEEL 1.D. STEEL 1.D. STEEL
& FEET INCHES INCHES INCHES
, 3 THRU 6 25 | 35x35 | 15 | 1.875x 1.625 | 1.25 | 1.25 x 1.625
________ AT MANUFACTURER'S WELDED GATE > 6 THRU 8 25 | 35x35 | 20 | 1875 x1.625 | 1.25 |1.25 x 1.625
I ~ OPTION FRANE > 8 THRU 12 25 | 35x35 | 20 | 2250 x 1.625 | 1.25 | 1.25 x 1.625
CAP ALL OPEN 12 GAGE
PIPE TOPS 14" BAR 5 FABRIC A
M HEIGHT CONCRETE BASE
AN H DEPTH | DIA. | DEPTH | DIA
FEET INCHES INCHES
. 3 THRU 4 34 12 28 12
4 CATE FRAME > 4 THRU 12 40 12 40 12
/ CONSTRUCTED WITH
STANDARD PLUMBING A\ AL POSTS 3 IN CLEAR FROM BOTTOM OF CONCRETE BASE
AR ARM ‘SHALL FIXTURES
k11 | ORDINARY PIPE GATE MATERIAL
BoLT A ESBDLB’ TEST NOMINAL WALL STRAIN POST /A\CONCRETE BASE
4 Vo ] 0.D. THICK. WEIGHT GATE FRAME ROUND ROLL
/ ¢ | — INCHES LB/FT WIDTH 1D. FORMED DEPTH DIA.
CONSTRUCTION N . RECTANGLE FOR 1.25 1.660 0.140 2.27
MAY BE ONE OR 134" ROLL-FORMED RAL. ’ PoST PORTION 150 | 1900 | 0.145 | 2.72 s e R LOE
WO PIECE - 200 | 2.375 | 0.154 | 3.65 5> 8 THRU 13 55 DX s 12
/A\B/ﬁ 2.50 2875 | 0.203 5.79 > 13 THRU 18 6.0 — 48 18
. 3.00 | 3500 | 0216 | 7.58 S 18 THRU 23 8.0 _ 48 24
134" INSIDE DIAMETER FOR ROUND RAIL, 3.50 4.000 0.226 9.11
POST TOPS 214" FOR ROLL-FORMED RAIL. 400 | 4500 | 0.237 | 1079 GATE_FRAME FRAME PIPE | BRACING PIPE
500 | 5563 | 0.258 | 14.62 WIDTH \ HEIGHT I.D. 1.D.
6.00 | 6.625 | 0.280 | 18.97 RIS FEET RIS == INCHES =
, , . 8.00 | 8.625 | 0.322 | 28.55 . :
%ESTEETZ:ER \ 347 x 14 GA. 3" x 12 GA > g msg gg 6 1.50 1.25
: S > 6 THRU 12 1,50 1.50
BAR OFFSET . ALTERNATIVE PIPE
SIS TP  Rnelcr ROLL—FORMED STEEL
POSTS STRAIGHT 3 TURNBUCKLE NOMINAL | WALL | \oeioHT
SIZE OF HOLE IS P 1D. | THICK. SIZE THICK. | WEIGHT
347 x 1/, (TYP) 34" DIA. INCHES LB/FT PART :
FOR ALL BANDS SHOWN " DA HOOK 125 [ 1660 | 0.111 [ 1.836 INCHES GAGE | LB/FT
TENSION BANDS BRACE |BANDS >s DA 1.50 1.900 | 0120 | 2.281 TOP & BRACE RAILS 1.250 x 1.625 14 2.08
HOLE 200 | 2375 | 0430 | 3.117 LINE POST (H: 3ft — 6ft) 1875 x 1.625 | 12 2.75
34" x 12 GA. , 250 | 2.875 | 0.160 | 4.640 LINE POST (H: > 6ft — 8ft) 1.875 x 1.625 | 11 3.36
7/- RAIL ENDS LINE POST (H: > 8ft — 12ft) 2.250 x 1.625 | 11 4.02
AT_CORNER ' END, CORNER & 350 x 3.50 10 7.59
5osTS \ LINE BRACE POSTS
USE AT EACH MILL CUT (APPROX. 21 FT.)

34" DIA
TRUSS

_— 1/" x 12 GA.

ATUNE 2

[ BRACE POSTS ‘

34" NUT

HERE g W

OF TOP RAIL
ROLL—FORMED TOP RAIL REQUIRES A /i
SPLICE INSERT (SEE SHEET 3) -
_— -
=
= <

34" DIA. HOOK
FOR USE WITHOUT
A BOLT THRU
EXTRA HOLE

>
%

- USE 846" x 1 14"
CARRIAGE BOLTS
FOR ALL BANDS

SHOWN
| DROP ROD IS OPTIONAL
\ — @M,,P oM IF GATE FRAMES EXTEND
34" DIA. HOOK TOP RALL 8 DOWN TO CENTER REST.
FOR USE WITH o USE LATCH SHOWN FOR
A BOLT THRU ) WALK OR SINGLE GATE.
EXTRA HOLE
(BANDS TO BE RECTANGULAR FOR ROLL-FORMED STEEL POSTS) 134" NSDE DA x 17 G DETAIL A
X .
BANDS, RAIL ENDS & TIGHTENERS (DIMENSIONS SHOWN ARE MINIMUMS) GALVANIZED TUBE RAIL_SPLICE TYPICAL CENTER REST
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PLATE /
/

| CONNECTOR Q

415"

CONNECTOR @

PLATE

CORNER POST ©
TREATMENT

10 e,
LEG\B\E\ IR

~—TORQUE

MACHINE BOLTS

END POST @ o N
W N
TREATMENT \\gk\\{” == A
FERRULE OR
CLAMP

334" ~
+ CTRS.

|

END POST OR CORNER POST

10 GAGE ROLL-FORMED STEEL, 5.10 LB. PER LINEAR FT. @

e

WO %/%6” DIA. HOLES
BAR FOR WO 14" DIA. x 114"

TORQUE BAR (®

SINGLE FABRIC

ELEMENT
)

alt it
| w i %;
O —

SEE DETALS — —

3%
botede!

2

—

— .

/5" SQUARE

SHANK
i /Q

LY = © I ITr

p——3 T ) \

1” [ I
@ CONNECTOR PLATE/ @

TENSION WIRE
(& KNEE BRACE)

746" HOLES, ONE
SIDE MUST BE A

ﬂ %" DIA. TRUSS ROD, HOOKED

TO NOTCH NEAR BOTTOM OF POST.

N NN T
POST -
t] ”/\
i/1 0'-0 LINE
; TYPICAL pPoST
CORNER LINE SPACING
POST POST
M EVERY 20" HORIZONTALLY ON
TOP RAIL FOR ENTIRE LENGTH
TWIST ENDS BEND ENDS OF INSTALLATION.

(TOP AND BOTTOM>

(TOP AND BOTTOM)>
% 2
N
\\

N (
FABRIC
J\/ ALSO USE | |
e L
BRACE BARBED KNUCKLED
1/ SELVAGE SELVAGE ®
LINE
T S e
B - FASTENER
%RA
BRACE RAIL
HENETH, EVERY 12" VERTICALLY,
_______ \ ] ON LINE POST
[ \
’ /)} cup | | -2 FABRIC
| [
T ‘\‘ i : 7 d S 7 —I—
\ VA -
J Il
" DIA. EYEBOLT &
LINE POST ]
GHTENER. OR N 3% " DIA. CARRIAGE BOLT
TURNBUCKLE B SECTION B—B TIE CLIP

TYPICAL BRACING @

RAIL (SHOWING CORNER ASSEMBLY) ®
14 GAGE ROLL-FORMED STEEL, 20 FT. LENGTHS, 1.40 LB. PER LIN. FT.

RAIL
SPLICE
INSERT

5/ FLAP, EACH SIDE,

/ ALTERNATE DIRECTIONS.
RAIL,
STOPPED (@)
BY FLAP
&
X

RAIL SPLICE INSERT (2

TWO TORQUE BARS
Q TOP RAIL

— /= TYPICAL END, CORNER OR
LINE BRACE FOR
FENCE WITH TENSION

WIRED TOP

PLAN VIEW

KNEE BRACE
7" LONGER
THAN BRACE RAIL

LINE BRACE (ONE HALF SHOWN) (9
400 FT. INTERVALS
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GENERAL NOTES

EDGE OF
SHOULDER ¢ 1. ALL POSTS AND BRACES SHALL BE OF THE TYPES AND WEIGHTS SHOWN ON THIS SHEET
MEDIAN OR ACCEPTABLE EQUIVALENTS, ALL IN CONFORMANCE WITH AASHTO M 281. HOLES TO BE
RADIUS FENCE PROVIDED IN END POSTS AS DETAILED. ADDITIONAL END POSTS SHALL BE SUPPLIED FOR
VARIABLE END POST \ PULL BRACE POSTS WHEN REQUIRED BY THE ENGINEER.
— - - ‘E=E — 2. LINE BRACE POSTS SHALL BE INSTALLED EVERY 800 FT. OR LESS WHERE THE FENCING IS
|\ 25’ 10 35 | CONTINUQUS. THE COST SHALL BE INCLUDED IN THE WORK. SEE STANDARD PLAN M-607-1.
I 1
\H\ CRg'SEgC'Q/NER 3. WOVEN WIRE FENCE FABRIC, USED AS SHOWN, SHALL BE GALVANIZED (ZINC—COATED) CLASS 1
L] AND CONFORM TO AASHTO M 279 (ASTM A 116).
/\/EDGE OF PAVEMENT 4. CONCRETE FOOTINGS SHALL HAVE TOPS CROWNED AT GROUND LEVEL AND SHALL BE CLASS B.
CONCRETE WITH LIGHT WEIGHT AGGREGATE, CONFORMING TO AASHTO M 195 (ASTM C 330)
WILL BE PERMITTED. THE COST OF THE CONCRETE SHALL BE INCLUDED IN THE WORK.
—1" ' )
T 16-0 1 ) _ 5. ON CURVES, FENCE WIRE SHALL BE PLACED ON SIDE OF POST WHICH WILL RESULT IN THE
4 LEAST AMOUNT OF TENSION ON FENCE TIES.
26" I'N 7 r fa 6. AT EACH LOCATION WHERE AN ELECTRIC TRANSMISSION, DISTRIBUTION OR SECONDARY LINE
/ . CROSSES A BARRIER FENCE, THE CONTRACTOR SHALL FURNISH AND INSTALL A GROUND
| 4-0 CONFORMING TO ARTICLE 250 OF THE NATIONAL ELECTRICAL CODE. THE GROUND ROD
- /A SHALL BE A MINIMUM DIAMETER OF 1/ IN. AND 8 FT. IN LENGTH, AND DRIVEN AT
y CROWN CROWN LEAST 714 FT. INTO THE GROUND. THE ROD SHALL BE CONNECTED TO EACH WIRE
2 / s CROWN —3 CROWN WITH A MINIMUM AWG NO. 8 STRANDED COPPER WIRE. GROUNDING WILL NOT BE PAID
P B PR 7 T I t i i AT FOR SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.
NN A
o1l (TYP)1_ |~ | BRACE ANCHOR 7! L A I &
3 | 30" HJH—-—ANCHOR KRN
wp‘m 30" (TYP.) YO \H‘
L (TYP.) 1 L Lu |
—[ 1" 1”
12" DIA. 6" (TrP.) \ END POST }\\‘ r/}
(TYP.) WITH BRACE 12"
CROWN T In 147 [
END POST !
WITH BRACE \\ }
. 112” FENCE 11 GA
24 SPECIFICATIONS WIRE —‘ WIRE CLAMP ¥
e END POSTS: S 2 L
TYPE: 214" x 215" x V/4” STRUCTURAL STEEL ANGLES * RIMP THE WIRE CLAMP W
SKETCH OF BRACE WEIGHT: 4,10 LBS. PER LIN. FT. NOMINAL (RAW) 10 SECURE THE FENCE ~ 4,4/1/
ANCHOR LENGTH: 6'-6” MINIMUM WIRE TO THE POST. -
E— NO. OF BRACES: ONE
N
LINE POSTS:
TYPE: "STUDDED TEE” OR "U” POST TIES FOR
WEIGHT: 1.33 LBS. PER LIN.FT. NOMINAL WITHOUT ANCHOR. (RAW) "STUDDED TEE”
LENGTH: 6’6" MINIMUM OR "U” POSTS
ANCHOR: SECURELY FASTENED, WITH BEARING SURFACE SUFFICIENT - Ine
TO RESIST MOVEMENT OF POST. WGT. 0.67 LBS. MINIMUM
” »
GREATER U~ LINE POST
THAN BRACES: N
END POST ! ' .
| 16 16 16 | END POST TYPE: 2" x 2" x 1/4" STRUCTURAL STEEL ANGLES )
N\ L WEIGHT: 3.19 LBS. PER LIN. FT. NOMINAL (RAW)
T T veo LENGTH: 66" MINIMUM )

[~—LINE POSTS —1

WOVEN WIRE FENCE FABRIC:

STYLE OR DESIGN NUMBER: 726 - 6 — 1212 ~7
"STUDDED TEE” END POST WITH
e < LINE POST BRACING
END POSTS: EACH HORIZONTAL WIRE OF WOVEN WIRE FABRIC TO BE I tﬁ\ - -
WRAPPED AROUND POST AND FASTENED IN ADDITION TO ﬁ MIN. 125 G Aﬁ = NOTE: HOLES IN END POSTS AND
TWO TIE WIRES. TIE WIRE BRACES SHALL ACCOMMODATE
LOCATION OF BARRIER FENCE AT LINE POSTS: MINIMUM THREE TIES PER POST FOR WOVEN WIRE FABRIC END POST TIE /5 DIA. GALVANIZED
BOX CULVERTS WITH NO FILL - MACHINE BOLTS.
S e OT AT it S T s Colorado Department of Transportation STANDARD PLAN NO.
. . . 4201 East Ark A
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e : | —veos Yoo posT GENERAL NOTES

5 , S 5
_ ‘ ‘ il 7 . il 12-1/5 GA. BARBED WIRE 1. AT EACH LOCATION WHERE AN ELECTRIC TRANSMISSION, DISTRIBUTION OR SECONDARY LINE
1 & I T T T T T e CROSSES A BARRIER FENCE, THE CONTRACTOR SHALL FURNISH AND INSTALL A GROUND
., @) . CONFORMING TO ARTICLE 250 OF THE NATIONAL ELECTRICAL CODE. THE GROUND ROD
5" Post , 8 SHALL BE A MINIMUM DIAMETER OF 1 IN. AND 8 FT. IN LENGTH, AND DRIVEN AT
5" Post —— 2"x 2"x 8 (ONE PIECE) ol e L 11 e LEAST 71/ FT. INTO THE GROUND. THE ROD SHALL BE CONNECTED TO EACH WIRE
8'-0" WOOD STAYS RESTING T : WITH A MINIMUM AWG NO. 8 STRANDED COPPER WIRE. GROUNDING WILL NOT BE
ON GROUND. STAPLE AS 7 PAID FOR SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.
1220 INDICATED FOR WOOD _ Il R A I A BTN
& & POSTS . / 2. END POST, CORNER POST, AND LINE BRACE POST SHALL BE ASSEMBLED BY THE UNIT AND
6 / 47" FABRIC PAID FOR AS SUCH. ALL WORK AND MATERIAL ASSOCIATED WITH EACH ASSEMBLY, SHALL BE
e S 51/”-— A ——————1— 11 GA. (INCLUDING INCLUDED IN THE UNIT PRICE FOR THAT ASSEMBLY.
I I 2 GAGES
Lo || OOMIT TOP AND BOTION STAPLES AND TE I — 11 S A TP ) 3. LINE BRACE POSTS SHALL BE SPACED AT 400 FT. INTERVALS, WHERE FENCING IS CONTINUOUS
|1 BARBED WIRE TO WOODEN STAYS. TWIST I 8'-0" 5 AND WHERE END, CORNER & LINE BRACE POSTS ARE NOT SPECIFIED.
Il TIE ON ROADWAY SIDE OF FENCE I o
. U LINE POST U 41/ 4. ALL LINE POSTS SHALL BE 5 IN. MIN. DIAMETER AND 12 FT. LONG. ALL END, CORNER
LINE POSI o — — AND LINE BRACE POSTS SHALL BE 6 IN. MIN. DIAMETER AND 12 FT. LONG. ALL POSTS
i 0 i 10 i 7-6 £ AND BRACES SHALL BE TREATED IN ACCORDANCE WITH SUBSECTION 710.07.
' ” ' ' 31 k]
N s A _,_/2.— 5. WOODEN STAYS SHALL BE UNTREATED NATIVE TIMBER. BOTTOM ENDS OF STAYS SHALL REST
<] 9 GA. WIRE 1 % = §1_0>/E,RLAP 1 ON THE NATURAL GROUND AND SHALL BE WIRED AND STAPLED AS SHOWN.
. —,/ AT B 3
NN - - STAGGER HOG 6. BARBED WIRE SHALL BE DOUBLE WRAPPED AND TIED OFF AT END POSTS, CORNER POSTS
— ~ N _ [ ( 7 A RINGS OR WIRE AND LINE BRACE POSTS. WOVEN WIRE SHALL BE SINGLE WRAPPED AND TIED OFF. FENCE
4y ‘\ JJ " TIES AT 1’0" TO BE CONTINUED, SHALL BE RESTARTED IN LIKE MANNER.
= | p S R N ALTERNATING
g0" 6" Post 5 1 GA INTERVALS 7. FENCE WIRE MAY BE PLACED ON EITHER THE ROAD SIDE OR THE FIELD SIDE OF POSTS,
1 - | L 1 DEPENDING ON LOCAL CONDITIONS; i.e., ON CURVES, THE WIRE SHOULD BE PLACED ON THE
6'-0 = 55 ( I R R R P P SIDE WHICH WOULD RESULT IN THE LEAST AMOUNT OF TENSION ON THE STAPLES. THIS
A, N 2 I 11 GA WIRES AT ALSO APPLIES WHERE WIND DRIFT OR OTHER CONDITIONS WOULD EXERT UNUSUAL PRESSURE
A s o—| fHf A——f——J~————F—11 GA.  MAX. 6" CTRS. AGAINST THE WIRE.
KNEE BRACE L 6" m
L ] NN _ 1 I A A S Y'Y 8. WHERE CONCRETE STRUCTURES ARE USED AS A DEER PASS, THE FENCE SHALL END AT
e S T , \ f ! EYEBOLTS IN WINGS OF THE STRUCTURE. EYEBOLTS IN FRESH CONCRETE SHALL BE MADE
I o ! 7 | OF 1/5 IN. ROUND BARS AND EMBEDDED A MINIMUM OF 6 IN. WITH A HOOKED OR BENT
| o K ALTERNATIVE: CONSTRUCT o o 1118 IR A T R A N ¥ Y END. IN EXISTING CONCRETE, THE 1/, IN. ROUND BARS SHALL BE DEFORMED AND GROUTED INTO
£-0" 1 I SAME AS THE LEFT HALF L o DRILLED HOLES. EYEBOLTS SHALL HAVE A MINIMUM OF 1 IN. INSIDE EYE DIAMETER AND SHALL
I I OF THIS DETAIL BUT OMIT L BE FURNISHED AND INSTALLED BY THE CONTRACTOR. COST OF EYEBOLTS SHALL BE INCLUDED
(. [ THE KNEE BRACE (. | PRl L9 GA IN THE CONTRACT PRICE FOR FENCING.
» ) ) 8 NEAl 12-1/, GA. BARBED WIRE
L END POST L L f =~ G ‘ | — 2> 9. WOVEN WIRE FENCE FABRIC SHALL CONFORM TO AASHTO M 279 (ASTM A 116) DESIGN NO.
EEBCEF '/'}\70’ 2" EACH | | 1047-6-11 WITH CLASS 1 COATING.
“Q\ 70'\~| ° FENCE WIRE SHALL BE STAPLED TO WOOD POSTS AND STAYS 10. \%{TEI_EILCE:SRSBE? éNéi%NSGHALL CONFORM TO AASHTO M 280 (ASTM A 121) 12-'/2 GAGE
i 7\>|<\_i DEER FENCE WIRE FABRIC
— N = 11. ALL FENCE WIRE TIES, BRACE WIRES, STAPLES AND OTHER WIRE APPURTENANCES SHALL
- BE GALVANIZED IN CONFORMANCE WITH AASHTO M 232.
. 12. DEER GATE AND TOP BRACES SHALL BE PAINTED WITH GREEN PAINT ACCORDING TO
6" POSTS MIN. 115" U” SUBSECTION 708.03 AND COLOR NO. 14109 OF FEDERAL STANDARD 595B.
8-0" TYPE BARBED STAPLE
g 13. THE CONTRACTOR SHALL BE RESPONSIBLE FOR RE-ESTABLISHING DISTURBED OR DESTROYED
i ‘\ SURVEY MONUMENTS TO THE APPROPRIATE ACCURACY IN ACCORDANCE WITH SUBSECTION 625.08
| ANGLED OF THE STANDARD SPECIFICATIONS.
g | el DOWN DEER FENCE WIRE FABRIC
Lo g WITH WIRE TRANSITIONED TO WINGWALL
I LOOSE
4-0" L U -
N CORNER POST AR Y
[ U TYPICAL STAPLING posT  BREAVE X 2 HOLE
s ’ —
i 10 8 T0 RECEVE THE PINS.
- METAL SLEEVE WRAP THE ENDS OF THE
3 COMPRESSED END POST BRACE BRACES WITH SEVERAL
9 GA. WIRE METAL TURNS OF 12-1/, GAGE
8'-0" SLEEVE - SMOOTH GALV.
Sy g WIRE TO PREVENT SPLITTING.
EYEBOLTS AT 3" MAX. /o’ X 4 OR: NOTCH POST AND
= 3 MAX. SPACING END OF FENCE STEEL NAIL WITH 40d COMMON
i 16" posts 7 1T i TO WINGWALL PINS NAILS
4= | N | USE A SPLICING SLEEVE INSTALL 9 GA. WIRE THROUGH EYEBOLTS AND (YP)
g 3 3 g 3 APPROVED BY THE ENGINEER ATTACH FENCE FABRIC TO WIRE AT 1 FT. INTERVALS CROSS BRACE DOWELING
LINE BRACE POST WIRE SPLICE DEER FENCE TO WINGWALL
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— N\__—ANIMAL HABITAT—__ ~

/5" DIA. X 7/5” BOLTS

NOTES

SIX_IN. DOUBLE ACTING SPRING DOOR HINGE WITH FLAT BUTTON TIPS
CUT IN TWO SHALL BE USED AS A SINGLE SWING HINGE AND BE
PROVIDED WITH A GREASING NIPPLE AND WELDED TO SUPPORT PLATE.

TINES SHALL BE MOLDED IN ONE PIECE OF STEEL
(AASHTO M 169, GRADE 1050), WITH NO WELDS ALLOWED.

GAP CLOSURE: EXCEPT FOR DEER GATES, CONSTRUCT FENCE WITHOUT
OPENINGS OR GAPS, ESPECIALLY AT STRUCTURES, CLIFFS, AND
IRREGULAR GROUND. WHEN A 6 IN. OR LARGER GAP EXISTS BELOW
THE NORMAL BOTTOM FENCE WIRE, CLOSE THE GAP ACCORDING

TO THE CLOSURE DETAIL. ALL EXTRA MATERIAL USED FOR GAP
CLOSURES OF ANY TYPE OR LOCATION SHALL BE INCLUDED

IN THE UNIT BID PRICE FOR THE FENCE.

TOP BRACE & BOLTS SHOWN

SHALL BE INCLUDED IN THE

UNIT BID PRICE FOR DEER GATE.
TWO L 2" X 2" X 1/g” TOP BRACES

HELD BY /5" DIA. BOLTS

END POSTS LINE POSTS END POSTS 1.
40 ' 64’ MIN. ' 40 LEGEND
ONE—-WAY VARIABLE IN MULTIPLES OF 16' BY ADDING A A
LINE POSTS DEER CATE MORE LINE POSTS TO THIS SECTION LN POSTS —— = LINE POST 2
—= ) : ONE—WAY ——0——0 ] o - i
DEER GATE ———— = WOODEN STAY
— 7*\—)E —O " = END POST 5
, : | ] ] e , , , , BRACE
| 16 , 16 | 16 | 16 , 16 —10"——10 10'—f-—10 16 | 16 |
104 MIN.
ROADWAY SIDE ROADWAY SIDE
144" MIN.
PLAN VIEW — TYPICAL DEER GATE INSTALLATION ' TOP BRACE, 72" '
‘ i POST CTRS., 68"
202 x 2" x 1" /

/" DIA. X 71/

o N --—
4 — NNV ’ HINGE, SEE HINGE DETAIL
il " | | /
Hl i 0l TINE, SEE DETAIL
. bl l
‘ 7
| fJ i I 2 o, (ouTSoE) — i
f‘ !, - ' ' METAL EYELET
| 6 | l ‘ | J\‘ WELDED TO TINE. J
[ 1,7 W N
ol 51/, ) “’ Jw TOP VIEW — DEER GATE SUPPORT PLATE
i v | i 3" X 5/15" X 37" TINE
| - +H uM i 8 WOOD STAYS N .
| AllARS R = g T 2" X 2" HOLLOW
— s ] [l STRUCTURAL STEEL
i Ik I J A 7 WELDED TO
6 - \ . it HINGE PLATE
! 3% I | 1o 1 26" ] 16 g \
_— = ‘ 331C>/ERLAP s il 5 I L LNE POST HINGE PLATES
2
| ! 0" . - LINE POST T~
“\ 2 ,1 -I— J _ TYPICAL HINGE DETAIL 21/,
= 4/ Ih AS i - —
37" o ‘ ,': o | 2 DA (OUTSIDE)/ 3 3|0,, o }
\) METAL EYELET WELDED TO TINE. l’
Il | o'l |
” ! v !
—_— ' 51/ [ J o |
= l ( 6” ‘ " |
34" DIA. 8" il (G Ay |
= | 7 THREADED BOLT 1l | % 2
ﬁéﬁggﬁj Twé':[[))gn ! ° Ll TS T I EI“ RRRRRGG 1/," DIA. ROD (TINE)
= ‘ il X ‘ 7S APPROX. TOTAL LENGTH
3 | \ | " TO SUPPORT PLATE » W | o : '
X 8 ‘ 6 ' R || X | | 42". T0 BE WELDED
i = LU= — |[/]ll} | | TURNBUCKLE S = 10 2" X 2" HSS.
TN T’: VR, e L1 » . " ™ N, 22— |3 il 1/ » N //\ i
1 = 8" it x -+ WRAP '/,” WIRE ROPE 1% o ¢
NN NN NS i { \ AROUND LINE POSTS . =~ gﬁég:iG?EA'\é% L\#VITTI-II_I RZO U/(?H \b%%% o SUPP%R/T PLATE
TR AL YRR U UL R YR L3 AND SECURE WITH : 3" X T X 37
BN //\//>§|/>}//>\//\\ NN />\\///§\\//>\\\///§\///\:\//>T//\\\/// />\\//>§\///§\///§\///§\///\§\///§//§/A\//>/)//>§//>§///}\\//>§//>T/A\//\.\//\\// YN U—BOLT GABLE CLIP CROSS MEMBER. A 6 ~__——" SEE HINGE
T UINNIANIANNIANT ARYON /> //\ AN N ” » DETAIL
| | GAP_CLOSURE yeon e el |
| BOLT WELDED TO | |
| | SEE CHAIN LINK FENCE STANDARD PLAN SUPPORT PLATE DEER—GATE
FOR HARDWARE DETAIS. CENTERLINE
SECTION A—A FRONT VIEW — DEER GATE TYPICAL TINE DETAIL
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1/2” x 1/9” WOODEN PICKETS SPACED AT 3/’
ON CENTER AND WOVEN BETWEEN FIVE CABLES

DIRECTION OF PREVAILING WINDS =—= 11

GENERAL NOTES

WIRE-BOUND PICKET FENCE, CONFORMING TO ASTM F 537, SHALL

BE STRETCHED TIGHT AND SECURELY FASTENED TO ALL POSTS WITH

11 GAGE GALVANIZED STEEL WIRE CLAMPS OR 12-1/5 GAGE GALVANIZED
STEEL WIRE TIES.

ALL FENCE POSTS COMPLETE WITH ANCHOR PLATE, SHALL BE HOT-
DIPPED GALVANIZED CONFORMING TO AASHTO M 281. LINE POSTS
EWITHOUT ANCHOR) SHALL WEIGH AT LEAST 1.33 LBS. PER LIN. FT.
RAW). SUITABLE ANCHOR PLATES SHALL BE SECURELY FASTENED
TO EACH LINE POST AND SHALL WEIGH 0.67 LB. NOMINAL.

IN GENERAL, SNOW FENCE SHALL BE PLACED 100 TO 150 FT. FROM THE
CENTERLINE OF ROADWAY. HOWEVER, THE SPECIFIC LOCATION ON EACH PROJECT
WILL BE SHOWN ON THE PLANS, OR AS DETERMINED BY THE ENGINEER.

SNOW FENCE MAY BE PLACED IMMEDIATELY IN FRONT OF THE RIGHT

OF WAY FENCE ON THE HIGHWAY SIDE WHEN SUCH LOCATION IS SUITABLE.
THIS WILL AVOID TRAPPING OF WEEDS AND DEBRIS BETWEEN THE FENCES.

IN SUCH INSTALLATIONS THE SNOW FENCE SHALL NOT BE TIED OR FASTENED
TO THE RIGHT OF WAY FENCE.

FENCE SHALL BE SECURELY BRACED AT EACH END PANEL WITH A REGULAR LINE
POST AND 1 DIAGONAL CABLE CONSISTING OF 2 STRANDS OF TWISTED WIRE.
EACH STRAND TO CONSIST OF TWO 12- /2 GAGE GALVANIZED WIRES (A).

LINE BRACE POSTS SHALL BE INSTALLED EVERY 400 FT. OR LESS WHERE
THE FENCING IS CONTINUOUS AND SHALL NOT BE PAID FOR SEPARATELY
BUT BE INCLUDED IN THE WORK.

TWO HORIZONTAL WIRES SHALL BE STRUNG BEHIND THE PICKETS FOR
THE FULL LENGTH OF THE FENCE. EACH HORIZONTAL WIRE SHALL CONSIST
OF TWO 12 GAGE TWISTED GALVANIZED WIRES. EACH HORIZONTAL WIRE SHALL
BE FASTENED SECURELY TO EACH FENCE POST BY MEANS OF 11 GAGE
WIRE CLAMPS OR 12-1/, GAGE WIRE TIES.

OF TWO STRANDS EACH OF 12-1/, GAGE ® e
GALVANIZED STEEL WIRE. ‘ END POST~|
I pinininrsinininininininininisisinininininininininin ____"__’I"__'k_______________'T_{
I
i | /~.|. 97
I | A '
R s
i N - 2'-6
If {1 »
i ‘ B 9
If | 4’
I | | | »
| N 9
i —————i——————————————————————— ————--——»i—-———————————~~—————— — | -|—|-
If {1
If {1 | |, 4 N
If {1 »
[ [ / m 9
If {1
iffr . i ~ |
I » ) »
if | o { 6 6-6
il 6'-6 i 11 e Sl 1 A S
If {1
if [ APPROX.
i GROUND LINE 6
I AN H H AN ISASASN x/»//\‘ ‘/\Z\\/x//, ANEPAPAPARASAAAFAFAPAFAAFAASAFAFASAFAAFAFAFAFASAFAASARASAFASAFAFAPAFAFASAA /\,//\,//\.//\./x//\,//\//\,/x//\,/‘, ‘//>//>//>//>//>//\,/ X /,/x//\,//\/C//, OO IO I DNININ I I IV IN I DN NI /\,/‘/ ‘/A/A/) DOVPININ
oIt 1 1 e BRACE TO BE MADE FROM 1
| H ol Py A REGULAR LINE POST AND ol
if [ 1 N e SECURELY FASTENED TO I
il H g END POSTS WITH NO. 11 n
H H 5 P ~ A ANCHOR GAGE GALV. WIRE. N
i Lo o PLATES L 2
1 1 [
Il
i W‘l‘f \‘I‘( T' ‘(
I | | |
J‘J‘.-J‘L L Ll LI
[ [ [
ALTERNATE . | .
LINE POST | 8'-0" MAXIMUM | 50 |
("U”_POST)
FRONT ELEVATION OF PICKET SNOW FENCE
12-1/5 GAGE
GALVANIZED WIRE TIE
PRGN ——
7SI 7 VAN "suboep Tee”
11 GAGE - AN
GALVANIZED WIRE CLAMP \/7 \\\_ "U" UNE POST 12-1, GAGE e/ N UNE PosT
!
4 N GALVANIZED WIRE v /f/f \\\
/// \\\ /! \\\
ca i [ ) 1
= 2 == ¢ %)

1y" ——-| |-— 1y | 2" | 1y | 2 |

TYPICAL SECTIONS THROUGH SNOW FENCE POST AND PICKETS

NOTE: OTHER SECTIONS OF STEEL POSTS HAVING EQUAL WEIGHT AND
EQUIVALENT STRENGTH MAY BE USED IN LIEU OF EITHER OF
THESE SECTIONS SHOWN.

AN VAANACANANAAAN NASANNAANNANANAANANA

T

-

END ELEVATION
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GENERAL NOTES

. STEEL LIGHT STANDARDS SHALL HAVE AN 8 IN. OUTSIDE DIAMETER AT

THE BASE WITH A 3/45 IN. MINIMUM WALL THICKNESS, AND A UNIFORM
TAPER THROUGHOUT. LIGHT STANDARDS SHALL BE ROUND OR TWELVE
OR MORE SIDED, AND FABRICATED IN ACCORDANCE WITH SECTIONS 613
AND 715.

. A CERTIFICATE OF COMPLIANCE (C.0.C) SHALL BE SUBMITTED TO THE

ENGINEER AFTER FABRICATION OF THE LIGHT STANDARDS. THE C.0.C.
SHALL BE SUBMITTED IN ACCORDANCE WITH SUBSECTION 106.12.

. THE GATE ARM SHALL BE FABRICATED FROM HIGH STRENGTH RECTANGULAR

FIBERGLASS AND 6061-T6 RECTANGULAR ALUMINUM TUBING. THE MAXIMUM
ARM LENGTH SHALL BE 40 FT. THE FIBERGLASS/ALUMINUM GATE SHALL BE
SUPPLIED BY SAFETRAN, B&B ELECTRONIC, OR AN APPROVED EQUIVALENT.

. THE CONTRACTOR SHALL SURVEY THE CROSS SECTION OF THE ROADWAY,

DETERMINE EACH GATE ARM LENGTH, AND SUBMIT THIS INFORMATION

TO THE ENGINEER BEFORE ORDERING MATERIAL. THE LOCATION OF THE
ROAD CLOSURE GATES AND THE REQUIRED MOUNTING HEIGHT OF THE GATE
ARM PIVOT SHALL BE VERIFIED BY THE CONTRACTOR AND SUBMITTED TO
THE ENGINEER.

. A BREAKAWAY SHEAR PIN BASE IS REQUIRED FOR THE LIGHTWEIGHT

ALUMINUM/FIBERGLASS ARMS. WHEN EXCESSIVE FORCE IS APPLIED TO THE
GATE ARMS EQUIPPED WITH THE SHEAR PIN BASE, THE PIN SHALL SHEAR,
AND THE ARM SHALL THEN SWING 45 DEGREES HORIZONTALLY AND DROP
FREE OF THE GATE OPERATOR, MINIMIZING DAMAGE TO THE VEHICLE AND
THE GATE.

. THE HEIGHTS OF THE GATE ARM GUIDES WERE DETERMINED FOR A 29 FT.

TALL TAPERED LIGHT STANDARD WITH A BASE DIAMETER OF 8 IN. AND A
TOP DIAMETER OF 4 IN. GUIDE LOCATIONS MAY BE ADJUSTED FOR VARIOUS
GATE ARM LENGTHS AND WARNING LIGHT SPACINGS. THE HEIGHT OF THE
GATE ARM OVER THE ROADWAY SHALL BE 3 FT. — 7 IN. TO 4 FT. — 7 IN.
FROM THE BOTTOM OF THE ARM TO THE ROADWAY.

. WORM GEAR WINCH AND CABLE SHALL BE AS SUPPLIED BY DUTTON-LAWSON

(STOCK NO. 4Z183) OR APPROVED EQUIVALENT.

. WHEN THE GATE IS FULLY RAISED, THE NUT AND WASHER SHALL FIT

SNUGLY AGAINST THE OUTSIDE OF THE REAR CHANNEL AND BE PADLOCKED

IN PLACE. THE CONTRACTOR SHALL SUPPLY ONE HEAVY, WEATHERPROOF PADLOCK
WITH TWO KEYS FOR EACH GATE ARM PIVOT. INFORMATION ON THE KEY TYPE
REQUIREMENTS WILL BE PROVIDE BY THE ENGINEER. PAIRED PIVOTS FOR

DIVIDED HIGHWAYS SHALL BE KEYED ALIKE.

. ELECTRICAL CONNECTION TO THE POWER SOURCE SHOWN ON THE PLANS WILL

BE PAID FOR BY FORCE ACCOUNT. IF NO POWER SOURCE IS AVAILABLE, OMIT
THE LUMINAIRE AND USE BATTERY OR SOLAR PANEL POWER FOR THE LED LIGHTS
AS APPROVED BY THE ENGINEER.

. GATE WARNING LIGHTS SHALL BE RED LED (TYPE B) HIGH INTENSITY. THE

LIGHT AT THE END OF THE ARM NEAR THE CENTERLINE OF THE ROADWAY
SHALL BE STEADY BURN. THE OTHER TWO LIGHTS SHALL FLASH AT THE RATE
REQUIRED BY THE "MUTCD". SPACING OF THE LIGHTS SHALL VARY BASED ON
ROADWAY WIDTH AND GATE ARM LENGTH. THE CONTRACTOR SHALL DETERMINE
THE SPACING AND SUBMIT THE LED LAYOUT TO THE ENGINEER FOR VERIFICATION
PRIOR TO PLACEMENT.

. GALVANIZING: THE STEEL LIGHT STANDARDS, MAST ARMS, DROP GATE PIVOTS,

SUPPORTS, GUIDES, AND ALL ASSOCIATED HARDWARE SHALL BE GALVANIZED
IN ACCORDANCE WITH SECTION 715. ALL ROUGH EDGES AND BURRS SHALL
BE GROUNDED SMOOTH PRIOR TO GALVANIZING.

. BOLTED CONNECTIONS: ALL BOLTS SHALL CONFORM TO ASTM A 307, GRADE A,

UNLESS DESIGNATED AS HS (HIGH STRENGTH). HS BOLTS SHALL CONFORM TO
ASTM A 325. AFTER THE ROAD CLOSURE GATE IS ASSEMBLED, ALL EXPOSED
BOLT THREADS SHALL BE PAINTED WITH TWO COATS OF ALUMINUM PAINT.

THE ALUMINUM PAINT SHALL MEET THE REQUIREMENTS OF SUBSECTION 708.04.

. FIELD ASSEMBLY: IN SOME INSTALLATIONS, THE CONNECTION PLATES FOR THE

LUMINAIRE ARMS MAY REQUIRE MODIFICATION TO ALLOW THE PIVOT SLEEVE
TO SLIP OVER. ALL DAMAGE TO THE GLAVANIZING SHALL BE REPAIRED WITH
TWO COATS OF ALUMINUM PAINT.
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|
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_L STEEL

LIGHT
ol I8 STANDARD
{ LUMINAIRE

GATE ARM

MAST ARM

TWO—WAY HIGHWAY
(ONE GATE REQUIRED)

— EDGE OF TRAVELED WAY

¢
GATE ARM |
|
G _l| | EDGE OF TRAVELED WAY
STANDARD _|° o6t oF
LUMINAIRE r " SHOULDER
MAST ARM

TWO—LANE DIVIDED
HIGHWAY WITH MEDIAN

(ONE GATE REQUIRED)

30 NOMINAL
LUMINAIRE
MOUNTING

HEIGHT A

FROM BotToM 2970
OF LIGHT
STANDARD

/B
ARM LENGTH—=

DROP GATE ARM

13'-0"

2 E LEVELJ

i
h__ S S N

ROAD CLOSED

" GUIDE (TYP.)
¢
ARM LENGTH VARIES | —1-0"
I SHOULDER THRU LANE
VARIES VRIS VAR ————VARIES—

PIVOTING AND TELESCOPING
GATE ARM SUPPORT (TYP.)

DROP GATE ARM
GUIDE (TYP.)

STEEL LIGHT
~ STANDARD (TYP.)

GATE ARM (TYP.)

T
MEDIAN

CONCRETE
FOUNDATION (TYP.)

TYPICAL LOWERED POSITION

VARIES

TYPICAL RAISED POSITION
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NEm EDGE OF TRAVELED WAY
N | EDGE OF
\ SHOULDER
60’
tot GATE ARM (TYP.)
STEEL
LIGHT
‘ ‘ STANDARD
seol 4N Luminare
v MAST ARM
‘ (TYP.)

DIVIDED HIGHWAY INSTALLATION
(TWO GATES REQUIRED)

g\i o
DROP GATE ARM
GUIDE (TYP.)
DROP GATE ARM —== 29’-0"
GUIDE (TYP.) (TYp.)
¢
13’-0"
VARIES VARIES 30 VARIES (TYP.) 30" NOMINAL
LUMINAIRE
SHOULDER THRU LANE THRU LANE SHOULDER RED LED WARNING LIGHT MOUNTING
.~ — _0” | 0" I —_— HEIGHT
VARIES—~{ VARIES 12'-0 | 120 | VARIES VARIES (TYPE B) (TYP.) T o
1"-0" — =t RED LED WARNING LIGHT VARIES —— |-—VARIES VARIES OF LIGHT
| VARIES ~ VARIES (TYP.)
l s S 10-0"
VARIES 37" MIN | (P.)
47" MAX.
DROP GATE
PIVOTING AND  — ARM SUPPORT (TYP.) g ] THRU LANE SHOULDER
CONCRETE TELESCOPING OVERHANG | VARIES VARIES
FOUNDATION (TYP.) GATE ARM SHOULDER
SUPPORT (TYP.) VARIES
LUMINAIRE AND GATE
INTERSTATE MAINLINE (RAMP LOCATIONS)
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STEEL LIGHT STANDARD ——

GATE ARM PIVOT

_ DROP GATE
ARM GUIDE

GATE ARM

}7APPROX. CENTER OF THRU LANE (VARIES)——

I
RED LED WARNING !
LIGHT (TYPE B) (TYP.) |

VARIES

ALTERNATING RED AND WHITE
RETRO-REFLECTIVE MATERIAL,
6 IN. STRIPES AT 45° ANGLE,
COVERING ENTIRE GATE ARM

PIVOTING AND TELESCOPING
GATE ARM SUPPORT

VARIES

SEE DETAL %" DIA. x 8" HS ¢
PIVOT BOLT WITH HEX
NUT & 2 WASHERS
PADLOCK IN PLACE N PR g M
WHEN GATE IS RAISED %+ T-VARIES 40" ~0" MAXIMU
[
o
THREE 3" DIA. x 13" HS BOLTS LUMINAIRE | ‘ |
SECLRE CABLE 10 PIOT WTH o WITH HEX NUT & 2 WASHERS POLE — | | VARIES |
KIT OR SIMILAR METHOD | | FIBERGLASS GATE [
INSURING THAT CABLE IS _\\/PIVOT SLEEVE | ARM SECTION
PROTECTED FROM ABRASION SEE DETAIL | | | |
TACK WELD NUT TO SHAFT WEATHERTIGHT m—T— & S N
ELECTRICAL RECEPTACLE T
WORM GEAR WINCH WITH (LOCKABLE) ROAD CLOSED |
7/55” CABLE, 2000 LBS. SHEAR PIN BASE DROP GATE
SINGLE LINE' VERTICAL LIFT REINFORCEMENT RIM ARM SUSPORT
CAPACITY (MIN). FIELD WELD WITH ROUNDED CORNERS 5" x 234" ALUMINUM
OR DRILL MOUNTING PLATE 4" x 8" GATE ARM SECTION SIGN (SEE NOTE)
FOR WINCH INSTALLATION. HANDHOLE
FIBERGLASS GATE
— ARM SECTION |
LIGHT STANDARD o R .
4-BOLT SLIP BASE < |
OR BREAK—AWAY CONCRETE
TRANSFORMER BASE FOUNDATION
DROP GATE DETAIL
PIVOT ASSEMBLY
NOTE: PLACE THE "ROAD CLOSED” SIGN
ON CENTER OF THE THROUGH LANE.
THE SIGN IS BLACK AND WHITE.
A —_-—
23 GATE ARM
Yo % 33" DIA. x 31/ BOLT
WITH HEX NUT AND
83| 93 | ~—BAR 4" x /4" x 10 2 LOCK WASHERS
. | 2A (4 REQD.)(TYP.)
10 f
5 1" L BAR 4" x /4"
/4 ‘91—4‘7— Y.
B SQUARE TUBING ———
vl
LEE 1 1
e a0t T l R e T
SQUARE TUBING 2" DIA. HOLE IN BAR
e (CENTERED ON
/15 WALL THICKNESS (CENTERED) [
e | SQUARE TUBING)
BAR 4" x /4" —] (
AN »
¥ |
A —~t— SECTION A—A

DROP_GATE ARM SUPPORT DETAIL
GATE ARM AND BOLTS NOT SHOWN.
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SIDE PLATE

REAR CHANNEL

SIDE PLATE
TOP VIEW

FRONT CHANNEL

MC10 x 285 x 9/

Hial J Hial
MC10 x 285 x 9 Vo " —— | . FRONT CHANNEL
T 1 T

7/g" DIA. HOLE FOR
3/,” DIA. HS PIVOT BOLT
/,” DIA. HOLE FOR

PIN BAR 11/ DIA. x 0'-13/

ey -

WINCH MOUNT
C6x82x1-2"

PIN BRACE — PIPE 2
DOUBLE X-STRONG x ¥/4”

(7/46" WALL THICKNESS) (TYP.) v, (TYP)

TOP VIEW

/,” DIA. x 2" BOLT WITH HEX NUT

. FRONT CHANNEL
. 3" DIA. HS BOLT (TYP.
2R (TYR)ﬂ‘ 78 (™) \ i AND ¥/15” DIA. HOLE IN' SLEEVE AT
_L THREE EQUAL SPACES. WELD NUT TO »
7/5" DIA. HOLE IN SIDE PLATES Wy \ }) M 2| SLEEVE (TYP. FOR TOP AND BOTTOM)
AND CHANNELS (TYP.) 2 RN | |
C 9 9y E[ = } & —
" SIDE PLATES |13 ] f_r
Y x 1'=2" x 2=7" S 17 ¢ ﬂ B 1
- 1 .
1%y’ DIA. HOLE SIDE SIDE — PIN BRACE
FOR PIN 2" R, (TYP) PLATE ] ' PLATE 3," DIA. x 4'/; BOLT WITH HEX NUT
| | 3 AND WASHER. WELD BOLT HEAD TO
12 | = ;O/R“ P?&A‘(Q%L)E SLEEVE. DRILL BOLT TO ACCEPT O—t+ -
REAR - 317 : PAD LOCK.
‘ CH?NNEL REAR J | — PIN 34"
X CHANNEL | 1" x 5" SLOT
17 °
2" A f SLEEVE — PIPE 8 STD.|
/o o) " g(po gp L T ~— (SCHEDULE 40) x 2'-10"
1572 3 | ? 5/, WALL THICKNESS
1/ A /16
o Tbo i dp Vot
41/2” »
| . _‘ - 1415 2
; vaN T | e
2/ — 3,” DIA. x 3" HS BOLT —— [ ) & ‘
- - WITH HEAVY HEX NUT | 1/,” DIA. HOLE FOR e — -
=7 7" AND TWO WASHERS (TYP.) WINCH CABLE CLEVIS \
——5"————5”—— 14n ’
SIDE VIEW 10" 8 L~— WINCH MOUNT
FRONT VIEW ||
SIDE_VIEW
GATE ARM PIVOT SIDE PLATE DETAIL
PIVOT SLEEVE DETAIL
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24

211/ » ,
'/461 - 12%16" | Yi—
1 3"
___41/ n_ | /4 | 1/4 ‘ 14" (TYP) ~ "| 4 | 1/4,,_—-—_
27/15” R. . — 27/15" R. _ - :,qm 1/4 $ $ 29/16n 1_3? $ $
I I ] , . 6%i 5 - iR
578 ‘\ / 3 5% 3 816 +/)}r
l \\ \ L 41 »
e 0 E i —s e
3" x1y" x 3 135° TYP. GUIDE PLATES /16" DIA. (TYP.) —1
500-13 UNC x 3" LONG — (SPACER) 3 x V¢ THICK ]
(TYP) 3
1/,” ROUND ROD U-BOLT BASE PLATE
TWO HEX NUTS AND
TWO LOCK WASHERS TOP BASE PLATE DETAILS
(TWO REQUIRED)
TOP GATE ARM GUIDE
2V
Y — "
— 12" ¥
s, * i Y8~
) 5 4——| ” 147 (TYP.) 1 ||
374 R =i N & & |+ & ¢
T / Vi,
| . 3 R
7y 3 73 3 oV 1 +—/'}}
' 3" x4 x 3 135° TYP. GUIDE_PLATES A4 » @
500-13 UNC x 4" LONG (SPACER ? X)W THICK
.500- X TYP. .
916" DIA. (TYP.) 3

1/,” ROUND ROD U—BOLT
TWO HEX NUTS AND

TWO LOCK WASHERS
(TWO REQUIRED)

BASE PLATE

BOTTOM BASE PLATE DETAILS
BOTTOM GATE ARM GUIDE
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BASE COVER ——@

1770 114" x 3" 10 4"
CONNECTOR BOLTS WITH
TWO FLAT LOCK WASHERS
IN CONFORMANCE WITH
ASTM A 307 (FOUR REQUIRED)

|~ NUT AND WASHER
ANCHOR BASE

17" 10 26"

BOLT CIRCLE DIAMETERS
SHALL BE COMPATIBLE

BOLT CIRCLE DIAMETER SHALL FIT
THE LIGHT STANDARD FOUNDATION

TYPICAL BREAK—AWAY TYPE TRANSFORMER BASE DETAIL

NOTES:

1. HARDWARE SHALL CONFORM TO MANUFACTURER’S REQUIREMENTS.

2. A HAND HOLE IS NOT REQUIRED IN POLE IF A BREAK—AWAY

TRANSFORMER BASE IS USED.

18" MIN.
PAVEMENT CUTOUT

SURFACING OR
FINISHING GRADE

v

o,
5

6"
MIN.

24” MIN. UNDERGROUND
30" MIN. UNDER ROADWAY
48" MAX.

e N

&
MIN.

WARNING TAPE
6" TO 12" DEEP

~ COMPACTED

BACKFILL

—— CONDUIT

TYPICAL CONDUIT BURIAL SECTION

NOTES:

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

2. ONE #14 AWG LOCATE WIRE AND A NYLON PULL STRING IN ALL EMPTY CONDUITS.

BREAKAWAY

SUPPORT COUPLINGS ™

)

11/5" MAX.

6o —— | ANCHOR \BASE]

Lt |

CONDUIT|

i 2’_—|

|

I
7 [
a

|1 L rolNoATON pAD {'

BOLT CIRCLE

BREAK—AWAY SUPPORT COUPLING

4" CHAMFER,
ALL EXPOSED

EDGES - V= v
IBOLT CIRCLI’}
6" A1 = 1
MIN. MIN.
18'R 3
MIN.
4
2- 114" MIN. | J
DIA. CONDUITS
E)Lé)%ﬁfg - 4 ANCHOR BOLTS, ASTM A307
1” DIA. WITH TOP 8” MIN.
GALVANIZED. THE ANCHORS CAN
3" CLR.—= [=— BE A DESIGN RECOMMENDED
. AND SUPPLIED AS A PART OF
7-0" THE BREAKAWAY SUPPORT
COUPLING.
8 #7 REBARS
NO. 4 TIES
AT 12" CTRS.
6" MAX L

} 2
ROUND

TYPICAL CONCRETE FOUNDATION

| HAND HOLE AND COVER. GROUND LUG LOCATED
OPPOSITE HAND HOLE AND AT SAME LEVEL

— TO LUMINAIRE FROM POWER SOURCE

HEAVY HEX NUT WITH WASHER TORQUED
TO MANUFACTURER’'S RECOMMENDED VALUE

SHEET METAL COVER ALUMINUM OR

I T
f{ o | ___//* GALV. STEEL, (CORROSION—RESISTANT)
o |11
2
w

SPACE AS REQUIRED
BY MANUFACTURER

| 2’ DIAMETER

8 #7 REBARS
(SPACE EVENLY) .

O”

(ROTATE SPLICES)

FOUNDATION NOTES

SEE POLE SUPPLIER DETAILS FOR BOLT CIRCLE AND PROJECTION.

ALL BREAKAWAY SUPPORT COUPLINGS SHALL MEET THE
BREAKAWAY REQUIREMENTS STATED IN THE LATEST EDITION OF
AASHTO "STANDARD SPECIFICATIONS FOR STRUCTURAL
SUPPORTS FOR HIGHWAY SIGNS, LUMINAIRES AND

TRAFFIC SIGNALS”.

BREAKAWAY SUPPORT COUPLINGS SHALL BE INSTALLED IN
CONFORMANCE WITH THE MANUFACTURER'S RECOMMENDATIONS.
THE CONTRACTOR SHALL HAVE A COUPLING MANUFACTURER’S
REPRESENTATIVE ON THE PROJECT PRIOR TO CONSTRUCTION
TO INSTRUCT THE CONTRACTOR AND PROJECT PERSONNEL

IN THE PROPER INSTALLATION OF THE BREAKAWAY SUPPORT
COUPLINGS.

LIGHT STANDARD FOUNDATIONS MAY BE PRECAST CONCRETE OR
CAST-IN PLACE CONCRETE.

CONCRETE SHALL BE CLASS B.

EACH LIGHT STANDARD SHALL BE WIRED WITH A BREAKAWAY
FUSED CONNECTOR AND BE GROUNDED AS STATED IN THE
SPECIFICATIONS.

LIGHT STANDARDS SHALL NOT BE PLACED IN DITCHES OR OTHER
LOW AREAS. EMBANKMENT AND BACKFILL SHALL BE COMPACTED
IN' CONFORMANCE WITH SECTION 203.

THE PHYSICAL SHAPES OF THE POLE CAPS, BRACKETS, AND
CONCRETE PULL BOXES SHALL BE CONSIDERED APPROXIMATE
AS SHOWN.

ALL NUTS, BOLTS, STUDS AND WASHERS SHALL BE GALVANIZED
IN CONFORMANCE WITH AASHTO M 232 (ASTM A 153).

#4 @ 12" CTRS.

TYPICAL FOUNDATION SECTION
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REMOVE TWO %" x 14" BOLTS

GATE ARM
PIVOT ASSEMBLY

¥4 x 8 HS PNOT BOLT

HIGH WIND STOWING PROCEDURE

SHEAR PIN BASE DETAIL

ik W— - W

/

ROTATE GATE ARM

WINCH MOUNT

SHEAR PIN BASE

STEEL DELINEATOR POST.
TIE WITH ¥;5” CABLE AND

CABLE CLAMPS, TWO AT EACH
END.

GATE
ARM

\

-

/

?

EDGE OF TRAVELED WAY

f STEEL LIGHT STANDARD

LUMINAIRE MAST ARM

l=— EDGE OF SHOULDER

DETAIL FOR HIGH WIND STOW POSITION

L GATE ARM

WO %" DIA. EYE BOLTS
(ONE ON EACH SIDE)

GATE ARM PROFILE

STEEL DELINEATOR POST.

2 (YP) — TIE WITH ¥;” CABLE AND
CABLE CLAMPS, TWO AT EACH
END (TYP.).
GATE
AiM 45° (TYP.)

E \ g ’Q‘ STEEL LIGHT STANDARD
Zfi/ | \\Q LUMINAIRE MAST ARM

T l=— EDGE OF SHOULDER
EDGE OF TRAVELED WAY

DETAIL TO SECURE GATE IN HIGH WIND

NOTE: SEE DETAILS BELOW.

3’/4” x 4" FIBERGLASS TUBE

IF ARM CANNOT BE BROUGHT BACK TO THE UPRIGHT POSITION
BECAUSE OF HIGH WINDS, THE FOLLOWING PROCEDURE CAN BE USED:

1. WITH ARM IN DOWN POSITION REMOVE TWO % IN. x 1 ¥4 IN. BOLTS
FROM SHEAR PIN BASE. SEE THE SHEAR PIN BASE DETAIL.

2. SWIVEL ARM USING THE % IN. x 8 IN. HS BOLT AS A PIVOT.
3. SWIVEL ARM CLEAR OF ROADWAY AND SECURE TO A DELINEATOR POST.
4. RESET ARM TO UPRIGHT POSITION WHEN WEATHER PERMITS.

r 11/2" FIBERGLASS TUBE
A i[m o —

L ONE %" DIA. EYE BOLT
(ON ONE SIDE ONLY)

157

-
T 17 1,7

, (TYP.)
e &

L

!

SECTION 13’/4 IN. x 4 IN.
FIBERGLASS TUBE

1y

T

3" — - 1/8

i

SECTION 11/2 IN. x 3 IN.
FIBERGLASS TUBE
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1"-8UNC  x 6 1/2” LONG BOLT
WITH ONE HEX NUT, ONE FLAT WASHER,
AND TWO PLATE WASHERS (TYP.) x 4 PLACES.

POLE BASE PLATE —— I

28 GRADE KEEPER PLATE —

SLIP BASE ASSEMBLY —/’i |

THICKNESS

WALL

I L1 i — 3]

i
S I 72" THEK ==
s R I o 4
|_11/16”

92"

DIA. HOLE,

>
Jr @// / /): 3. DA DRAN PIPE EDGES CHAMFERED
A A A /8 ON BOTH SIDES

v v v
GALVANIZED SHEET METAL SLEEVEJ k ANCHOR BOLTS

GALVANIZED SHEET METAL
TO KEEP GROUT FROM
SLIP BOLTS

BREAK—AWAY BASE

PLATE WASHER

NOTES

1. POLE BASE PLATE SHALL CONFORM TO ASTM A 572, GRADE 42.

2. BOTTOM PLATE OF SLIP BASE ASSEMBLY SHALL CONFORM TO
ASTM A 572, GRADE 50.

3. ALL STRUCTURAL STEEL SHALL BE GALVANIZED AFTER FABRICATION
IN CONFORMANCE WITH ASTM A 123. ALL CONTACT AREAS OF
THE STRUCTURAL STEEL SHALL BE FREE OF GALVANIZING BEADS
AND RUNS.

4. SLIP BASE CONNECTING HARDWARE SHALL CONFORM TO
ASTM A 325, AND SHALL BE ELECTROPLATED CADMIUM
IN CONFORMANCE WITH ASTM B 766 TYPE NS.

5. KEEPER PLATE SHALL CONFORM TO ASTM A 653, GRADE 33,
AND COATING G 90.

I
45° 45° M
| 11/8” DIA. BOLT HOLE x 4 21/2
4
15" 7// -
o ViR 6 3," DA
CLIPPED (vpP.) CENTER HOLE
CORNERS
ZZ
| 1 Z
1375
11/8” DIA. BOLT HOLE x 4 SECTION A-A
28 GRADE KEEPER PLATE
LIGHT STANDARD BASE PLATE
- A
SLIP BASE ASSEMBLY
OPTIONAL BREAK—AWAY TYPE BASE
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F DETECTABLE WARNING WELL o PART OF PART OF GENERAL NOTES
L AND CURB AREA £-6" FOR 12:1 RAMP WING OR WING OR -
i ’ CURB CURB 1. THE DETECTABLE WARNINGS SHALL BE INSTALLED AT
WIDTH OF RAMP SIDEWALK /STREET TRANSITIONS. THEY SHALL BE MADE
' NI l 6" 6" OF PAVERS WITH A TRUNCATED DOME SURFACE. THE
~ 4 L DOMES SHALL BE PLACED IN A SQUARE GRID.
5 [ 6" ) flee = 2. THE TOP OF THE DRAINAGE WEEP HOLE SHALL BE LOCATED
A < . AT THE LOWEST POINT OF THE DETECTABLE WARNING WELL.
< ® © | © © | © © ©|® © © o
eoolosccloscslonecs| ., 3. ALL DETECTABLE WARNING AREAS SHALL START A MINIMUM
DETECTABLE WARNING WELL AEEEIEEEE I OF 6 IN. FROM THE FLOW LINE OF THE CURB AND NOT
6" FOUNDATION (TYP.) 4ole oo olo oo oleoeeaelee BE MORE THAN A MAXIMUM OF 8 IN. FROM ANY POINT
PAID FOR AS A ceels s slecs oo e, g ON THE FLOW LINE OF THE CURB. ALL DETECTABLE
CURB AND GUTTER | PAI-PO FgE Iﬁ\(S)UgE[';lCI\'}gL%L(IZTl{'ITgAIiRAYMP 2-0 e e o|o ) o|o ) o|o e o o 3-0 WARNING AREAS SHALL BE 2 FT. IN LENGTH AND COVER
AEEEIEEEE I THE COMPLETE WIDTH OF THE RAMP AREA ONLY.
DETAIL FOR TYPES 1 AND 3 CURB RAMPS B e Ie R It e A e 4. THE DETECTABLE WARNING AREA SHALL BE INCLUDED IN
- N P R PR . CURB THE BID PRICE FOR THE CONCRETE CURB RAMP.
P.J. = PERMISSIBLE JOINT WITH EPOXY-COATED DEFORMED NO. 4 BY 18 IN. BARS 6" MIN. TO — -
CONFORMING TO AASHTO M 284 AT 18 IN. SPACING. CURB FLOW LINE —] 4 y @ a4 FLOW LINE 5. RAMP SLOPES SHALL BE 12:1 OR FLATTER. THE DETECTABLE
St NOTE ) < 5 ; 4 WARNING AND WELL AREA SLOPES SHALL BE 20:1 OR FLATTER.
SIDE CROSS SECTION VIEW OF DETECTABLE. WARNING WELL
DETECTABLE WARNING, WELL, CURB, AND GUTTER
PLAN VIEW OF

DETECTABLE WARNING AND WELL
(PAVERS NOT DRAWN TO SCALE)

F WIDTH OF
SIDEWALK 6" x 12" CONCRETE THE TOP_DIAMETER OF THE TRUNCATED DOMES "
PEDESTRIAN CURB SHALL BE 50% TO 65% OF THE BASE DIAMETER 16" 70 24" —  |—
I 2’ 1 1
6" 6"
I T2 B _ 27|

— «* —_—
| [T <’ \/Z\\// \\\/ 02"

24 R
m CURB 16" 10 24" %
FLOW LINE T

,, [
. g SDEWALK 4 " , RAMP
6 WING TRANSITION 9710 1.4 I-‘_WIDTH —

6" T0 8" T0

CURB FLOW LINE Egﬁﬁ IBNE
DETAIL FOR TYPE 2 CURB RAMP ELEVATION VIEW PLAN VIEW BOTH DIRECTIONS
DOME AND DETECTABLE WARNING DETAILS
TO BE POURED MONOLITHICALLY
CURB AND GUTTER TYPE 2 6'—0 | WIDTH OF DETECTABLE WARNING AND RAMP 6'—0 CURB AND GUTTER TYPE 2
WIDTH OF WING DETECTABLE WIDTH OF WING
FLOW LINE ( 12:9 WARNING 1241 ) FLOW LINE
SR PR <1 DOME (TYP.) PAVERS (TYP.) LA .. OO
| ., 4 4 a9 4 g pa) _ /: ..... N _ - D N N [N & i R |
(A . AA B 3 . <, : D .7 4 é” !//I//I/ ’/I//!4,, é” T, > : . I R > BA R A>
) o P { | —— =="3%/," DIA DRAINAGE WEEP HOLE, |4’ ; , * = t > (
T! - |6 6 | o | f
1" SAND
FOUNDATION (TYP.)
FRONT SECTION VIEW OF
DETECTABLE WARNING, WELL, CURB, AND GUTTER
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PEDESTRIAN
CROSSWALK

SIDEWALK RAMP TYPE 1B

PEDESTRIAN
CROSSWALK

SIDEWALK RAMP TYPE 1C

BACK EDGE OF SIDEWALK IS PARALLEL
TO APPROACH ROADWAY (TYP.)

PEDESTRIAN
CROSSWALK

PEDESTRIAN
CROSSWALK

PEDESTRIAN
CROSSWALK

SIDEWALK RAMP TYPE 1D

NOTES

, , FL 1. DRAINAGE STRUCTURES, TRAFFIC SIGNAL EQUIPMENT,
| 3 MIN. | RAWP S SEE PLANS FOR JUNCTION BOXES, AND OTHER OBSTRUCTIONS SHOULD
SIDEWALK : I SDEWALK WIDTH | 6 | SEE PLANS FOR SIDEWALK WIDTH | NOT BE PLACED IN FRONT OF THE RAMP ACCESS AREAS.
6
| TOP OF e TP OF 2. RAMP SLOPES SHALL BE 12:1 OR FLATTER. THE DETECTABLE
4 WARNING AND WELL AREA SLOPES SHALL BE 20:1 OR FLATTER.
g smaen |20:4 | PAVEMENT 2% | PAVEMENT - TOP_OF
R e oy S R 7 2% { PAVEMENT
" CONCRETE ' (e f L N D 7 DR S S s DAL T )
SIDEWALK POINT GUTTER CONCRETE CONCRETE / *
CONCRETE S SIDEWALK SIDEWALK
PEDESTRIAN CURB DETECTABLE -
WARNING SECTION B—B SECTION C—C
AND WELL
SECTION A-—-A
RAMP PAY AREA
FOR SIDEWALK RAMP
TYPES 1A, 1B, 1C, 1D.
RAMP DETAIL
FOR SIDEWALK RAMP
TYPES 1B, 1C, 1D.
Computer File Information Sheet Revisions :
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CONCRETE

PEDESTRIAN CURB _\
)

\5
CONCRETE
PEDESTRIAN CURB

PEDESTRIAN
A CROSSWALK

v Y

SIDEWALK ¢
WIDTH SHOWN
ON PLANS

PEDESTRIAN

SEE PLANS FOR
CROSSWALK RADIUS

SEE PLANS FOR
RADIUS

PEDESTRIAN
CROSSWALK

NOTES

1. MINIMUM SIDEWALK WIDTH IS 3 FT.

2. DRAINAGE STRUCTURES, TRAFFIC SIGNAL EQUIPMENT,
JUNCTION BOXES, AND OTHER OBSTRUCTIONS SHOULD
NOT BE PLACED IN FRONT OF THE RAMP ACCESS AREAS.

3. RAMP SLOPES SHALL BE 12:1 OR FLATTER. THE DETECTABLE
WARNING AND WELL AREA SLOPES SHALL BE 20:1 OR FLATTER.

4. CONSTRUCTION OF THE CONCRETE PEDESTRIAN CURB SHALL BE
INCLUDED IN THE BID PRICE OF THE CONCRETE CURB RAMP.

5. SIDEWALK RAMP TYPE 2A MAY BE USED IN MID-BLOCK.

SIDEWALK RAMP TYPE 2A ISOMETRIC VIEW
RAMP_ PAY AREA
FOR SIDEWALK RAMP TYPES 2A AND 2B.
PEDESTRIAN
CROSSWALK SIDEWALK RAMP TYPE 2B
L
6" x 12" CONCRETE WIDTH OF SIDEWALK | ’ ’ ’
PEDESTRIAN CURB ) | 0P OF | SIDEWALK WIDTH | 6 | 6 | 6 |
3 PAVENIENT SHOWN ON PLANS 6" TRANSITION RAMP TRANSITION
4 TOP_OF
- . 2% * PAVEMENT
NN IR — S — z g
\//>/4_ SN B S I ROIR VAR < :
L 4" g g CONCRETE * r
SIDEWALK SIDEWALK PEDESTRAN CURB ©
WING TRANSITION
SECTION A-A SECTION B=8 SECTION €=C
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BUFFER STRIP
TYP.

SIDEWALK WIDTH
SHOWN ON PLANS

NOTES

1. DRAINAGE STRUCTURES, TRAFFIC SIGNAL EQUIPMENT,
JUNCTION BOXES, AND OTHER OBSTRUCTIONS SHOULD
NOT BE PLACED IN FRONT OF THE RAMP ACCESS AREAS.

2. RAMP SLOPES SHALL BE 12:1 OR FLATTER. THE DETECTABLE
WARNING AND WELL AREA SLOPES SHALL BE 20:1 OR FLATTER.

3. CONSTRUCTION OF THE CONCRETE PEDESTRIAN CURB SHALL BE
INCLUDED IN THE BID PRICE OF THE CONCRETE CURB RAMP.

4. SIDEWALK RAMP TYPE 3A MAY BE USED IN MID—BLOCK.

SIDEWALK WIDTH
SHOWN ON PLANS

4

SEE PLANS
FOR RADIUS
CONCRETE
PEDESTRIAN CURB ~— -
PEDESTRIAN
CROSSWALK
2 (TYP.)
PEDESTRIAN
CROSSWALK
F CONCRETE
PEDESTRIAN CURB
(TYP.) BUFFER STRIP
(TYP.)
PEDESTRIAN
CROSSWALK
SEE PLANS FOR
SIDEWALK RAMP TYPE 3A RADIUS
\/ F
RAMP PAY AREA
PEDESTRIAN
CROSSWALK FOR SIDEWALK RAMP TYPES 3A AMD 3B.
SIDEWALK RAMP TYPE 3B
F l
| SIDEWALK WIDTH | 6 M. | L l 4 RAWP |
SHOWN ON PLANS 6" | SIDEWALK WIDTH | 4'—6" MIN. | 3 | - CONCRETE VARIES
BUFFER SHOWN ON PLANS | PEDESTRIAN CURB 7106
2 STRIP ToP OF BREAKPOINT , TOP OF (YP) 6 (TYP)
2% * /r PAVEMENT 2% ‘ PAVEMENT /( VARIES —+
Y T %) ~ ) 2 B T ¥ b2
SOV ORIRRRRRN R szi; NS ’/’J‘ 20
XK \\\/\\\/\\\ f S
CONCRETE \_
“SDEWALK SDEWALK QUTTER
CONCRETE
CONCRETE 6"
SECTION E—-E CURB & GUTTER PEDESTRIAN CURB DETECTABLE
WARNING
AND WELL SECTION G-G
SECTION F—F
ISOMETRIC VIEW
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W/

"W” —— VARIABLE (SEE PLANS)
W

SLOPE 1”/FT. MAX.

|<>2”

Z

_ ~ SLOPE 1"/FT. M
I 7 R

AX

o
v

CURB AND GUTTER TYPE 2
(SECTION IB)
(6 IN. BARRIER — 1 FT. GUTTER)

(SECTION 1IB)
(6 IN. BARRIER — 2 FT.

CURB AND GUTTER TYPE 2

GUTTER)

o,

o]

CURB AND GUTTER TYPE 2
(SECTION IM)
(6 IN. MOUNTABLE — 1 FT. GUTTER)

CURB AND GUTTER TYPE 2
(SECTION  IIM)
(6 IN. MOUNTABLE — 2 FT. GUTTER)

)
PREFORMED
/ JOINT MATERIAL

A SEE GEN.
X ) SEE PLANS FOR WIDTH | NOTES
|<——2% MAXIMUM SLOPE
g s °, : . 4"

a
s, B
4 g

~ A TOOLED JOINT IS REQUIRED WHETHER
THE CURB AND SIDEWALK ARE POURED
SEPARATELY OR MONOLITHICALLY.

CONCRETE SIDEWALK

SEE PLANS FOR
CURB & GUTTER
TYPE

NOTE: EXPANSION JOINTS SHALL BE PLACED
IN' THE SIDEWALK AT INTERVALS OF
NOT MORE THAN 500 FT.

SIDEWALK EXPANSION JOINT

g

<>2 IN. DEPTH WHEN USED AS A
CROSSPAN IN AN INTERSECTION

GUTTER TYPE 2
s
. y — » g
| L7 (1%/8]] ~— 2% MAXIMUM SLOPE
Nﬁ\“'”ﬁ o4 ’ a g
»T LR —
| | | SIDEWALK
2-3" . 2-51/y ——=
61/2”J

CURB AND GUTTER TYPE 2
(SECTION MS)
(4 IN. MOUNTABLE WITH SIDEWALK)

N

GENERAL NOTES

. ON ROADWAY CURVES WITH A RADIUS OF 1,900 FT. OR LESS, CURBS AND GUTTERS

ARE TO BE PLACED ON THE ARC OF THE CURVE, UNLESS OTHERWISE NOTED ON
THE PLANS. A MAXIMUM CHORD LENGTH OF 10 FT. MAY BE USED WHEN THE CURVE
RADIUS IS GREATER THAN 1,900 FT.

. CONCRETE SHALL BE CLASS B.
. PROFILE GRADE OF CURBS AND GUTTERS SHALL BE LOCATED AT THE FLOW LINE.
4. CURB TYPE 4 (KEY-WAY) MAY BE USED IN LIEU OF CURB AND GUTTER TYPE 2

(SECTIONS 1B AND M) IF SPECIFIED ON THE PLANS.

. GUTTER CROSS SLOPES MAY BE ADJUSTED TO FACILITATE DRAINAGE FOR PROFILE

GRADES AS SHOWN ON THE PLANS.

. THICKNESS OF CURB AND GUTTER SECTION SHALL MATCH CONCRETE PAVEMENT

THICKNESS IF SHOWN ON THE PLANS. CURB AND GUTTER SHALL BE CLASS P
CONCRETE IF PLACED MONOLITHICALLY WITH CONCRETE PAVEMENT.

EXPANSION JOINTS SHALL BE INSTALLED WHEN ABUTTING EXISTING CONCRETE OR
FIXED STRUCTURE. EXPANSION JOINT MATERIAL SHALL BE '/, IN. THICK
AND SHALL EXTEND THE FULL DEPTH OF CONTACT SURFACE.

GUTTER CROSS SLOPES SHALL BE '/5 IN./FT. WHEN DRAINING AWAY FROM CURB AND
1IN./FT. WHEN DRAINING TOWARD CURB.

WHEN TIE BARS ARE REQUIRED, THE GUTTER THICKNESS SHALL BE INCREASED TO
THE PAVEMENT THICKNESS (T). BARS SHALL BE EPOXY—COATED #4 CONFORMING TO
AASHTO M 284 AND SPACED AT 2 FT.—6 IN. INTERVALS. THEY SHALL BE INSERTED
T/5 AND 1/, LENGTH INTO THE GUTTER.

LEGEND
FOR RADII

=18 10 1/,"
=1"

=112
=11/,710 2"

|
CURB AND GUTTER —1
FACE OF CURB —— G
MIN. 6" THICK OR SAME— @\%@
AS PAVEMENT DESIGN \ f&Q
W), GUTTER N\ S
: i(TIPE 2) S
W ¥
COUMR AL Y2 YR RV
L pan UNE GRADE
~— 0 BE BUILT WHEN ——l—— T0 BE BUILT WHEN ——=]

GUTTER (TYPE 2) GUTTER (TYPE 2)
IS NOT REQUIRED IS REQUIRED

THIS AREA SHALL BE POURED MONOLITHICALLY WITH CURB AND
GUTTER AND PAID FOR AS "CONCRETE PAVEMENT”.

/]

B FLOW LINE LOCATION WILL BE ESTABLISHED BY W/, SHOWN ON PLANS.

CONSTRUCTION OF CONCRETE
GUTTERS AT INTERSECTION
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CURB CUT FOR DRIVEWAYS
(WITHOUT ATTACHED SIDEWALK)

BITUMINOUS OR CONCRETE (WITH KEY—WAY*) AS SPECIFIED.
A KEY-WAY MAY BE OMITTED WHEN PLACED UNDER GUARDRAIL.

SECTION A—A

ROADWAY
FILL SLOPE

\ 6 6
,, . ” N Ve T
8~ 1, -6 6
r?_j 11 /4/"1\ f _—l__ A;l 6 B/M\%\NENT 6r . B A{ 3, D x 12° ' 8" ' g
AL g 6" B2, 3," DA x 127 \ o] e 4 UAX 3 —1"
. &/ EP&%&\% }\ . [@FORMED B | DEFORMED BARS 7
A T 11/ DIA. HOLES o - 11/3 DIA. HOLES BITUMINOUS
e e (6 FT. SPACING) §PRESE§1vEﬁE§$ e <, i (6 FT. SPACING) CURB R el OpE
: : s ] c .
.| 1
. . . 3/, DIA. x 12" DEFORMED REINFORCING BARS AT 6 FT. SPACING o bt o 1,0
: : AL e crouTeD WY /4" DIA. HOLES IN EXISTING CONCRETE. PAVENENT AT CRETE “ z J( itV }“
‘ - GROUT SHALL CONSIST OF 2 PARTS CLEAN SAND AND 1 PART CEMENT. SHOULDER ASPHALT OR
COST OF INSTALLATION SHALL BE INCLUDED IN THE PRICE BID FOR CURB. CURB TYPE 6 CONCRETE PAVEMENT
CURB TYPE 2 CURB TYPE 2 CURB TYPE 4 CURB TYPE 4 (SECTION M) A1 ST
(SECTION B) (SECTION M) (SECTION B) (SECTION M) 4 IN. MOUNTABLE
6 IN. BARRIER 6 IN. MOUNTABLE 6 IN. BARRIER 6 IN. MOUNTABLE

CONCRETE PAVEMENT (DRIVEWAYS)

f—— " 4"
/—~A
. ‘ 8 LEGEND
RS FOR RADII
l e R = g 10 /"
. : -] B=1"
AT . Y c=1/y
1741/ : . \) 1 B PR VIV B s D=1/, T0 7
P 4z " < 4 . 4 4 s
1" — oy, w
I— 4yt
a5E Yy 21/, —]
ASPHALT OR X CONCRETE SHALL CONTAIN 1.5 POUNDS PER CUBIC YARD
CONCRETE PAVEMENT OF APPROVED POLYPROPYLENE3 /FIBERS AND MAY HAVE A
NOMINAL AGGREGATE SIZE OF 3/g IN. THE CONCRETE SHALL
SECTION B SECTION M HAVE A MINIMUM COMPRESSIVE STRENGTH OF 3,000 PSI.
*
CURB TYPE 4 (KEY—WAY)
/ \ X
J 6 TRANSITION WHEN THERE IS NO
SIDEWALK AT BACK OF CURB OR WHEN
// SIDEWALK IS SET BACK FROM CURB CURB & GUTTER 4 FT. MIN. DRIVEWAY TRANSITION (SEE PLANS)
CURB FOR TYPE AND WIDTH OF PAN LINE CURB TRANSITION ~ | — WING
TRANSITION DRIVEWAY, SEE PLANS GRADE v 10 10
) 4 SEE GEN. FLOWLINE CURB i 1001 MAX. SLOPE S _é_ POﬂﬂEgRIXEINT A‘ ’-7 A A
; NOTE A ON , R R Y i
6 DRIVEWA . T A /‘W\_ A 2 .- T
\ L e . 1/ "——I i I___r P 6"
. y; ] . 8 | o a . J_
; WING Vs =— CURB TRANSITIONS, —=t+=——— DRIVEWAY AND WING WILL BE —= — .
TYP / FLOWLINE CURB ACROSS MEASURED AND PAID FOR AS THIS JOINT REQUIRED WHERE LENGTH OF
(TYP.) DRIVEWAY AND GUTTER CONCRETE PAVEMENT SLAB EXCEEDS 15 FT.
/ IN THE CURB CUT WILL
/ ESRMEQSEJ&?UESBAL“,EDP&'JDTTER” TRANSVERSE CONTRACTION JOINT
T0 BE POURED MONOLITHICALLY FOR _CONCRETE PAVEMENT (DRIVEWAYS)

Colorado Department of Transportation

2 4201 East Arkansas Avenue
e

Denver, Colorado 80222
o —— Phone: (303) 757—9083

= mmm———— [qx: (303) 757-9820
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BID ITEM

BID ITEM
& DRIVEWAY WIDTH SHOWN ON PLANS 6 6 DRVEWAY WIDTH SHOWN ON PLANS 6
DRIVEWAY
SIDEWALK WIDTH —— B —D
ENTRANCE
SHOWN ON PLANS / ?IDEV;ALK
TYP. CONCRETE
CONCRETE 2% PEDESTRIAN CURB 'STYP.)
SIDEWALK —\ \ 3 SLOPE VARIES (WHEN SPECIFIED IN' PLANS)
2% 2%
CONCRETE SIDEWALK
A L \ \ A I’
t J o= . g }
6 ¢ pa: 2% 2% 2% % 5 ¢
12:1 12:1 f SIDEWALK WIDTH
Ve e \ 7 Ve SHOWN ON' PLANS
12:1 12:1
DRIVEWAY
CONCRETE CURB ¢ TAPER (TYP.) L - B .
AND GUTTER J
‘ D CONCRETE CURB
—— AND GUTTER
CONCRETE _DRIVEWAY FNTRANCE TYPE 1 CONCRETE DRIVEWAY ENTRANCE TYPE 2
CONCRETE PAVEMENT PAY AREA
| & DRIVEWAY WIDTH 6 |
CONCRETE PAVEMENT PAY AREA TRANSITION SHOWN ON PLANS TRANSITION

| DRIVEWAY WIDTH SHOWN ON PLANS |

CONCRETE
SIDEWALK

CONCRETE PEDESTRIAN
VARIES ~ 0" TO 6" B (TVl

6”1‘+ .

6 6"
o 4 P)—l /L ¢’ J\
+ \‘\ - /r L * \‘\
1} t CONCRETE + CONCRETE + CONCRETE
PAVEMENT SEWALC SECTION C-C PARIENT
SECTION A—-A

DRIVEWAY TRANSITION SIDEWALK WIDTH

| SHOWN ON PLANS | SHOWN ON PLANS

CURB & GUTTER '
o 2% - ‘ 6" " CURB & GUTTER
- = - VARIES o | = /
DRI\IWAY T : — f "
(BY OTHERS) ?E'f\lrv%%YERs)
SECTION D-D
NOTES

DRIVEWAY
(BY OTHERS)

CONCRETE
SIDEWALK

1. DRAINAGE STRUCTURES, TRAFFIC SIGNAL EQUIPMENT,
JUNCTION BOXES, AND OTHER OBSTRUCTIONS SHOULD
NOT BE PLACED IN FRONT OF THE DRIVEWAY RAMP
ACCESS AREAS.

CONCRETE

CURB & GUTTER CONCRETE

CURB & GUTTER

CONCRETE 2. FOR THE CURB AND GUTTER SHOWN, SEE PLANS FOR
DRIVEWAY ENTRANGE PEDESTRIAN CURB (TYP.) RAMP WITH 12H:1V CURB TYPE
SIDE SLOPE (TYP.) SLOPE (TYP.) '

3. RAMP SLOPES SHALL BE 12:1 OR FLATTER.

CONCRETE

CURB & GUTTER SIDEWALK

CURB & GUTTER . CONSTRUCTION OF THE CONCRETE PEDESTRIAN CURB

SHALL BE INCLUDED IN THE BID PRICE OF THE
CONCRETE PAVEMENT.

TYPE 1 ISOMETRIC VIEW

TYPE 2 ISOMETRIC VIEW
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2Ly GENERAL NOTES

6" x 8" x 7'-8" POST . CONCRETE SHALL BE CLASS B. FOUNDATION MAY BE CAST—IN-PLACE OR PRECAST.

. REINFORCING BARS SHALL BE #4, GRADE 60.

. ALL TIMBER SHALL BE TREATED IN CONFORMANCE WITH ASSHTO M 133 AND AWPA C14.
. WING POSTS MAY BE MADE FROM 8 IN. ROUND NATVE TIMBER.

h
. ALL STRUCTURAL STEEL SHALL BE FABRICATED AND PAINTED WITH ALUMINUM PAINT IN
4oq ACCORDANCE WITH SECTION 509. ALL HARDWARE SHALL BE GALVANIZED IN CONFORMANCE WITH
AASHTO M 111 OR PAINTED WITH ZINC—RICH PAINT MEETING MILITARY SPECIFICATION DOD-P-21035

. ALL STRUCTURAL STEEL SHALL CONFORM TO AASHTO M 270 (ASTM A 709) GRADE 36.

A 7. WELDING SHALL CONFORM TO THE AWS STRUCTURAL WELDING CODE AND AASHTO
" STANDARD SPECIFICATIONS FOR WELDING OF STRUCTURAL STEEL HIGHWAY BRIDGES.

8. WHEN A CATTLE GUARD IS TO BE INSTALLED IN IMPERVIOUS MATERIAL, ADEQUATE DRAINAGE
SHALL BE PROVIDED TO INSURE AGAINST POSSIBLE SUBGRADE DAMAGE. DRAINAGE DETAILS
SHALL BE AS SHOWN ON THE PLANS. AN OUTLET PIPE MAY BE CONSIDERED.

3-4" 9. ]I;‘YLRESOF WING (TIMBER OR STEEL) SHALL BE STEEL UNLESS OTHERWISE SHOWN ON THE

6" x 8" x 7'-4" POST

Aot
A

A
AN
(= |
|

[ O R

o

10.  STRUCTURE EXCAVATION AND STRUCTURE BACKFILL WILL NOT BE MEASURED AND PAID FOR
SEPARATELY, BUT SHALL BE INCLUDED IN THE WORK.

dvid
. Zw” DIA. FOR
a <, < 2” DIA. x 8” BOLT 3/15 " D|A, FOR
TIMBER_WING THRU POST y\ 34" DA x 12" BOLT
. IN' FOUNDATION
TYPICAL CATTLE GUARD INSTALLATIONS '
(2 REQ'D.)
BOLTS PROJECT o>
2" ABOVE v
SURFACE (TYP.) \>/__ o] ¥
o
. " 45°
BOLTS PROJECT —— | —
L 1'-41/4 " ABOVE SURFACE (Hf 'REQ'. PER GRILL UNIT) CLP FILL 3/ DIA. x 1'/2"
10 FOR TIMBER WING : Y~ WASHERS IF BOLT, WITH NUT .
BOLTS PROJECT e NECESSARY AND TWO WASHERS
) 2" ABOVE SURFACE
10 FOR ST1E/EL WING, SPLCE
J AND 3'/4” FOR /'ﬁ
> TIMBER WING (TYP.) BOLT =T
) (SEE DRILLING LAYOUT) __:{CB x 11.5's 3/4" DIA. x 14" BOLT,
GROUND SURFACE - WITH NUT AND THREE(
10" =—18" 18" 18” 18" 10" AND THREE WASHERS (BOLTS
1 -1 3 PROJECT 2" ABOVE CONCRETE)
N -
CAST—IN—PLACE ; [ BEARING PAD —
FOUNDATION FOR | CFVEYi" A KOES o x 1150 | P .
10 FT. THRU ' 7-8 | WASHERS | 6/
c 42 ROADWAYS
PRECAST PVC PIPES (TYP.)
PORTABLE iy MULTIPLE GRILL UNIT CONNECTION
FOUNDATION FOR
10 FT., 12 FT., 14 FT, DIRECTION OF TRAVEL DIRECTION OF TRAVEL ~——_
AND 16 FT. ROADWAYS $ T 13 SPACES AT 7” EACH = 7'-7"
8, 10', 12 OR 14’ GRILL UNITS SEE MULTIPLE 72 LD TQ/IOPS o gf’s AND S8's =4
m%ER : FOI? 1(3 THRU 42 R(’)AD\rVAYS — gE_IrII.AIILCONNECTION (SURFACE P P P Py 28 48 > T U YA o
-0 —ep-0 M ITITITITTITTTITIT <
o ‘ ‘ ‘ sk : 8" x 1/4 " UNIT LENGTH
| ) ) )y STEEL 780871+ [ END_PLATE 8" BEAMS ALONG ROADWAY—__} | END PLATE, EACH END
0P OF \\//\ { 4 BEAM ACROSS ROADWAY J 54 x 7.7\ | AND C4 x 7.25 i SN WING ;/BASE > ’ { 7-8 e | pall
GROUND ;\\\//;\ 08 x 115 ]E & %1)?.183[ 7( )( ]ECB 115 Eﬂg ) f //j\\\/ &4 4] S HOLD'DOWN PLATE <« . . " v BeaRNG padl T |
7/\\\/} ¥ B T e e EE—— [ TR 1 ‘-_---‘;--- | ) 1 » | —|-|—<TYP
N ppe— = S | oot | |
;\//\\// 1/4” x 9" NEOPRENE BEARING PAD 64 < //\\/\
KL HOLD DOWN PLATE L& 942"
ELEVATION VIEW SIDE VIEW
WELDED GRILL CROSS SECTIONS
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Drawing File Name: 611010202.dwg

) @ A @

CAD Ver.: MicroStation

V8 Scale: Not to Scale

Units: English

o —— x: (303) 757-9820

10" THRU 42’ ROADWAYS AT 2" INTERVALS | USE PRECAST CAST—IN—PLACE TOTAL
C 10 19 , | 10 ‘ 2" TYPICAL ROADWAY GRILL GRILL
— 8, 10', 12, OR 14’ GRILL UNIT T GRILL UNIT MINUS 6 4 BN WIDTH i - §$|ENEFL CONCRETE §$|ENEFL (|ﬁ.) WEGHT
- 425" (P) 4 ; A== | (FT) (FT.) (CU. o) | (lgsy | (CU-¥D) | (igs) (LBS.)
a-6"x8 x7-4
I l - i) . /] I b &8 X 94l 10 10 56 295 56 316 || 24 | 1946
... L Vo e | S xB x4 12 12 65 342 6.5 34 || 18 | 2328
il o s / i 1 T ¢- T xEx6-T 14 14 7.4 378 74 399 | 21 | 2170
. GRILL USE ONLY : :
2l ] J\ﬁﬂjf e vpoa—— ] d-2x6 x5-8 16 8 8.1 414 8.1 435 | 24 | 3128
— PROJECTION o o
I ‘ = I X e - 2" x6 x6-7 18 8 10 9.0 482 || 18 | 3434
I | LU Y4 o ¢ | PRRPYIR I 20 10 10 9.8 518 || 21 | 3806
1 Q&ﬁ V4" DIA. PIPE INSERT 14(TYE,O)LT 4 |k £ -2 6 x 44 22 10 12 106 553 | 24 | 4274
FOR % DIA. THREADED ROD : —— - " — 24 12 12 1.5 601 18 4656
10" —t ho 2 x6 x872 26 12 14 12.3 636 | 21 | 5038
/ 16d NAILS (GALV.) — 2 LB. ‘
oy c//\f/ - L / 7 = $4 STRRUPS (GALV.) 28 14 14 13.1 672 | 24 | 5420
L — ONE TIMBER WING 30 1010 10 139 719 || 18 | 5838
10" \ 3 10 12 10 14.8 755 || 21 | 6220
l \ ~ // / a-2"x2"x Y4"x79" 6326 34 1210 12 155 790 24 | 6602
3”| ) / - - | - | A 78”7 ) |3” b2k 2 x Yt x 707h 83 36 121212 16.4 838 || 18 | 6984
T VARIES ' e VARIES o= c-2"x 2" x V4" x84 38 121412 17.3 873 || 21 | 7366
CONSTANT SPACING 40 1412 14 18.0 909 || 24 | 7748
. d- 15 x 15 x Vil x 69 42 1414 14 18.9 956 || 18 | 8130
9 — #4 BARS . y -
e~ 4" x 119" x 4" x 55" (3686 FOUNDATION QUANTITIES
PRECAST PORTABLE FOUNDATION CAST=IN-PLACE FOUNDATION £- 0 W ae (S
g - 11/2,, X 11/2” X %,, « 25"
ELEVATION OF FOUNDATION * WHEN CONCRETE IS CAST IN PLACE, . o 1n WEIGHT
LONGITUDINAL BARS EXTENDING h - 57 x 6" x 4" x BAR - 213 LBS. SIZE 1 (1Bs)
FROM AND INTO THE LATERAL i- TWO 3" x 10" x V4" x BARS — 4.25 LBS. ;
SUPPORT SHALL BE BENT 90° SR 8 1564
WITH A 2 IN. RADIUS AND 6" x 8 x 7'-8" TIMBER POST 10 1946
CONTINUE PERPENDICULARLY — ;
ONE STEEL WING 4 2710
WING QUANTITIES WELDED GRILL UNITS
FOR TIMBER
/7 WING ONLY — ™\
» | 9”
12
| 1/n » 1 /n »
\ 31V 14 BZ 5
2" \ B = l
7 - #4 STIRRUPS [ [ } T
30" 3" .
‘ H 12" H
—_— @ - —— — — B=]e /= — — /1 O
14" DIA. STANDARD . 12" DIA. e ) r
PIPE INSERT PRECAST 10 12" SLEANOUT 30 30"
ASSEMBLY | om BVE PIPE 20 24
B e = I 4 — #4 BARS 1 i e
10 9 A | }4"
l ] ?” o
B<w AL
. . » . . . . CLEANOUT | =7 b9
?T?(LI-.I) SIDES 2 e 10 16 | 104 ; 104 | 16 | 10 ~—2 PVC PIPE 4
END SECTION OF FOUNDATION 6-42% LATERAL SUPPORT
SECTION A—A ELEVATION OF LATERAL SUPPORT SECTION B-B
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GENERAL NOTES

. LUMINAIRES WITH LAMPS RATED MORE THAN 3200 LUMENS
SHALL BE IESNA FULL CUTOFF DISTRIBUTION.

2. FLAT LENS IS REQUIRED ON ALL INSTALLATIONS, UNLESS
— OTHERWISE SPECIFIED IN THE CONTRACT.

\%ﬂ

ARM PLATE SHALL CONFORM
TO APPLICABLE AASHTO

3. PHOTOELECTRIC CONTROLS SHALL BE LOCATED AT THE
LIGHTING CONTROL CENTER. SEE SHEET 4 DETAILS FOR

REQUIREMENTS D | ADDITIONAL INFORMATION.
A= ‘ 4. LIGHT STANDARDS SHALL NOT BE PLACED IN DITCHES OR
OTHER LOW AREAS. EMBANKMENT AND BACKFILL SHALL BE
. COMPACTED IN ACCORDANCE WITH SECTION 203.
A O_g_a/ Con 5. POLE CAPS ARE REQUIRED.
8 U,
SELF—SUPPOR(TED ARM:) T
— D = 10-0" (MAXIMUM
0 220 %ﬁ"'mxmuw SECTION A—A © POLE ASSEMBLY SHALL BE SUPPLIED IN SUFFICIENT
: LENGTH TO ACCOMMODATE MOUNTING HEIGHT.
X FINAL LOCATION OF THE LUMINARES SHALL BE APPROVED
BY THE ENGINEER.
il ” I
| 10-0 | ¢ WHERE FOUNDATION IS LOCATED IN THE SIDEWALK, THE
TOP OF THE FOUNDATION SHALL BE FLUSH WITH THE TOP
18" | OF THE SIDEWALK CONFORMING TO ADA REQUIREMENTS.
0 A 0
Xf:E’ ARM LENGTH MAY VARY
NI N | T
| 6 OR 10 - CASES _
L
18"
- - 2’—6” %
4
A [a0]
\ = T 5
30_}60” 2 [} %\
(2
40'-0" S EEE— A
1 1’—10”}-7 8 =
=) =
2| 3
R hE =
20-0 | 4" DIA_ROUND STRAIGHT w| T
10 STEEL POLE Sl g
26"-6 gl £
a2 =1
8'-0" wl 2
o, | ol @
16'-0 3
*
L . 4 VXU 12°=0" (MAXIMUM)
(FOUNDATION SHALL o
, 0 NOT BE BELOW GRADE) FINAL oRapE CURB —
I B I 3-6" 7 FINAL GRADE (TYP) —
lu] TRANSFORMER BASE (TYP.) ] 2 (TvP) SLOPE AS [
L™ SE SheeT 2 { | REQURED ™ _—zomperf
Y PN SV Y PN NNa .
e e IV 20" | £ WU
| LIGHT STANDARD < L. LIGHT STANDARD + | LIGHT STANDARD LIGHT STANDARD
. FOUNDATION (TYP. : FOUNDATION (TYP. . FOUNDATION (TYP. FOUNDATION (TYP.
o R ) O R ) O N () EOUNGATEN (TP

30 FT. TO 40 FT. STANDARD 20 FT. TO 26 FT.—6 IN. STANDARD 10 FT. TO 18 FT. STANDARD LIGHT STANDARD LOCATION
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1" 70 114" x 3" 70 4"
CONNECTOR BOLTS WITH
TWO FLAT LOCK WASHERS
IN CONFORMANCE WITH
ASTM A 307 (FOUR REQUIRED)

TYPICAL BREAK—AWAY TYPE TRANSFORMER BASE DETAIL

BOLT CIRCLE
SHALL MATCH
FOUNDATION

BOLT CIRCLE SHALL MATCH

LIGHT STANDARD BASE 1.

BOTTOM PLATE  FRONT VIEW ~ TOP PLATE

NOTE: MATCH EXISTING BREAKAWAY TRANSFORMER BASE

AS CLOSELY AS POSSIBLE.

N

O

N

BASE COVER )@

NOTES:

— NUT AND WASHER

ANCHOR BASE

BE COMPATIBLE

17" 10 26"

FIT LIGHT STANDARD
FOUNDATION

1. HARDWARE SHALL CONFORM TO MANUFACTURER'S REQUIREMENTS.
2. A HAND HOLE IS NOT REQUIRED IN POLE IF A BREAK-AWAY

TRANSFORMER BASE IS USED.

BOLT CIRCLE DIAMETERS SHALL

BOLT CIRCLE DIAMETER SHALL

NOTES
BREAK—AWAY TRANSFORMER BASES MAY BE OMITTED AND THE POLES MOUNTED DIRECTLY ON THE

LIGHT STANDARD FOUNDATION, BUT ONLY WHERE DESIGNATED ON THE PLANS.

2. ALL BREAK-AWAY TRANSFORMER BASES SHALL CONFORM TO AASHTO "STANDARD SPECIFICATIONS FOR
STRUCTURAL SUPPORTS FOR HIGHWAY SIGNS, LUMINAIRES AND TRAFFIC SIGNALS”.

3. LIGHT STANDARD FOUNDATIONS MAY BE PRECAST CONCRETE OR CAST-IN-PLACE CONCRETE.
4. LIGHT STANDARDS SHALL BE WIRED WITH BREAKAWAY FUSED CONNECTORS AND BE GROUNDED IN

ACCORDANCE WITH THE SPECIFICATIONS.

ANCHOR BOLT
HARDWARE
CONFORMING TO
MANUFACTURER’S
RECOMMENDATIONS

ANCHOR BASE
CONDUIT STUB

fe———— 2 MINIMUM

R R,

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

TO LUMINAIRE FROM POWER
7 SOURCE

POLE BASE COVER

HEX NUTS AND WASHERS.
/ TORQUE TO MANUFACTURER'S
RECOMMENDED VALUE

114" MAXIMUM

SPACE CONFORMING TO

} l/ MANUFACTURER’S RECOMMENDATIONS

S

2" MINMUM ————— =

< NN INNIAN Y
BOLT > FOUNDATION >/ N
SPACING' NN %
VARIES

TYPICAL NON—BREAKAWAY BASE DETAIL
FOR USE ONLY OUTSIDE CLEAR ZONE OR IN PROTECTED INSTALLATIONS.

C A e STAhiDARD//\//\\/<\\//\\//\\//\\// X7

7

N
N
N
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ALL CONDUCTORS SHALL BE SIZED

IN CONFORMANCE WITH N.E.C.

REQUIREMENTS IMSA 19-1

3 CONDUCTOR #14 AWG MINIMUM

IN-LINE FUSE HOLDERS AND FUSES

%} ACCEPTABLE CONNECTOR
NOTE: WIRE NUTS AND SPLIT BOLTS

ARE NOT ACCEPTABLE

TWO 2" DIA. CONDUITS FOR
ROADWAY STANDARDS OR
TWO 1" DIA. CONDUITS FOR
PEDESTRIAN STANDARDS

I'f' (MIN.)

BOLT CIRCLE DIMENSIONS VARY, BOLT CIRCLE
SHALL BE CENTERED ON FOUNDATION.

BOND ONE #6 SOFT DRAWN BARE COPPER GROUND

WIRE FROM GROUNDING LUG AT BASE OF POLE TO
GROUND ROD

1/2” PVC SLEEVE INSTALLED IN POLE BASE
AS SHOWN FOR GROUNDING CONDUCTOR

3/4” CHAMFER ON ALL EXPOSED EDGES
PROJECT 234" + V4"
— [ — FINAL GRADE (TvP.) *

4 MaxIMUM ¢

2
%
>

>
7,

)
=
=z
AN
5

2'-0" DIA.

=
=z

FOUR ANCHOR BOLTS, ASTM A 307 1” DIA.

3" CLR.——{ [~—

WITH TOP 8" OR MORE GALVANIZED 6-#4 @ 1’

5/s” DIA. x 8'-0" COPPER CLAD DRIVEN GROUND
~=——ROD 4" MINIMUM BELOW SURFACE AND 6" MINIMUM

3" CLR.

AWAY FROM CONCRETE BASE. CONNECT CONDUCTOR 6-#8 OR
T0 GROUND ROD WITH APPROVED GROUND ROD CLAMP. 15-#5 REBAR
== (SPACE EVENLY)
6 (MIN.) ~6" OVERLAP

6-#8 OR 15 #5 REBAR Q

(ROTATE SPLICES)

6" MAX.
2" MIN.

Tl

<
a
4

6-#4 TIES AT 1'-0" CENTERS
TYPICAL FOUNDATION SECTION

—

2'-0" DIA.

TYPICAL CONCRETE LIGHT STANDARD FOUNDATION

NOTES

1. DIMENSIONS FOR THE TRANSFORMER BASE, ANCHOR BASE AND ANCHOR BOLTS ARE
VARIABLE FOR THE HEIGHT OF THE LIGHT STANDARD AND THE MAST ARM CONFIGURATION.
ALL COMPONENTS SHALL FIT AND ACCOMMODATE THE REQUIREMENTS OF THE LIGHT
STANDARD SUPPLIED.

X 2. FOUNDATION SHALL BE 7 FT. FOR LIGHT STANDARDS 20 FT. THRU 40 FT., AND 6 FT.
FOR LIGHT STANDARDS LESS THAN 20 FT.

3. LIGHT STANDARD FOUNDATION DEPTH IS BASED ON A MAXIMUM POLE HEIGHT OF 40 FT.
IN STIFF CLAY WITH N > 8 OR MEDIUM SAND WITH N > 15 AS DETERMINED BY
ASTM D 1586 STANDARD PENETRATION TEST.

4. CONCRETE SHALL BE CLASS B.

5. FOUNDATIONS FOR LIGHT STANDARDS HIGHER THAN 40 FT. OR LIGHT STANDARDS WITH
MULTIPLE LUMINAIRES OR BANNERS, OR VARYING SOIL OR WIND CONDITIONS, SHALL BE
DESIGNED BY THE CONTRACTOR'S ENGINEER IF NOT SHOWN ON THE PLANS.

# WHERE FOUNDATION IS LOCATED IN THE SIDEWALK, THE TOP OF THE FOUNDATION SHALL
BE FLUSH WITH THE TOP OF THE SIDEWALK CONFORMING TO ADA REQUIREMENTS.

SPLICE BOX
=
TR ¢
X ORI
A ASIAEESKS
[0, £/

& AN GGG

’ ARG
SO

:J/ \\/ {(\\//\\//\ /Mr/ 2

S e

ONE 2" PVC 2" PVC LATERALS

ALTERNATIVE CONCRETE LIGHT STANDARD FOUNDATION
WITH SPLICE BOX
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247£2"
INSTALL JUNCTION

BOX HERE

STUB CONDUIT
INTO JUNCTION BOX

7/16" DIAMETER HOLES (USE TWO
%/s” DIAMETER BOLTS WITH NUTS
AND WASHERS TO ATTACH UNIT TO
STAKE)

2”i 1/2”
//L
<l KNOCKOUT FOR CONDUIT
- 7§77\— FINAL GRADE
9"
- " ,
5/6” DIA. x 8 COPPER-CLAD
M DRIVEN GROUND ROD 4" (M.
41174 o»  BELOW SURFACE AND 6" (MIN.
/2 AWAY FROM BASE. CONNECT
L CONDUCTOR TO GROUND ROD
WITH APPROVED GROUND ROD
CLAMP.
6 FT. LONG GALVANIZED
GALVANIZED STEEL STAKE
V"

SECONDARY SERVICE PEDESTAL

PEDESTAL COMPONENT LIST

@ 125A, 120/240V,
UTILITY PROVIDER

NEMA 3R METER HOUSING CONFORMING TO
REQUIREMENTS.

100A, 250V, HEAVY DUTY, 2-POLE, NEMA 3R, SERVICE ENTRANCE
RATED DISCONNECT SWITCH WITH GROUND AND NEUTRAL BARS.

@ 100A, MLO, 120/240V-18-3W, 8—SPACE, NEMA 3R LOAD CENTER
WITH BRANCH BREAKERS AS LISTED ON THE PANEL SCHEDULE.

HEAVY DUTY, GALVANIZED C—CHANNEL TYPE RACKING SET IN CONCRETE.

30-AMP 12-POLE ELECTRICALLY HELD LIGHTING CONTACTOR FURNISHED
WITH 120-VOLT COIL AND NEMA 3R 120V PHOTO ELECTRIC CONTROL

RECEPTACLE BASE.

@ 5/” x 8'-0" COPPER-CLAD DRIVEN GROUND ROD WITH APPROVED

NOTE: UNDERGROUND COMBINATION METER/SERVICE PANEL ASSEMBLY
MAY BE USED IF APPROVED BY ENGINEER.

, 18” MIN. , - C? = T 1T
‘ PAVEMENT CUTOUT ‘ I—SURFACING OR FINAL GRADE : @
[ [ - -
PANEL
MIN. MIN. | [ PAINT TO MATCH PANEL COLOR.
y i ®) ® T I
WARNING TAPE —— X 60" ek @H
6" TO 12" DEEP 24” MINIMUM UNDER GROUND Al L1 WITH TWIST—LOCK
30" MINIMUM UNDER ROADWAY =t e [
COMPACTED _| 48" MAXIMUM K iy
BACKFILL | f GROUND ROD CLAMP.
] il
I
z SHIE T Iy
IR 74 R 4
LN NA < N R
f ~— CONDUIT < KK L4 T \% SN KL____ X
l— " — i /H// ( NUNE N — )
° R0 P S il
\D, F] () 1
SECTION—TYPICAL CONDUIT BURIAL & (M) il | | il 8 (M) I
) — . )

NOTES:

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

. ONE #14 AWG LOCATE WIRE AND A NYLON PULL STRING
IN ALL EMPTY CONDUITS.

FRONT ELEVATION
LIGHTING CONTROL CENTER (PEDESTAL

REAR ELEVATION

CABINET COMPONENT LIST

@ 30 IN. W. x 48 IN. H. x 12 IN. D. NEMA 3R HINGED ENCLOSURE

WITH 6 IN. LEGS ANCHORED TO THE CONCRETE FOUNDATION PAD.
THE BACK OF THE CABINET SHALL BE LOCATED 6 IN. MAXIMUM
FROM THE EDGE OF THE CONCRETE PAD.

(FRONT VIEW WITH COVER LIFTED) ORIENT PHOTO ELECTRIC NEMA 1, 100-AMP MLO 120V/240V 19 3W LOAD CENTER (SEE
CONTROLS TOWARD PANEL SCHEDULE). MINIMUM SPACES AS REQUIRED PLUS A
NORTH MINIMUM OF TWO' AVAILABLE SPACES FOR FUTURE USE. INSTALL
L CONCRETE (CLASS B) SUPPORT RING F=i=5 ==1-g9 IN' CABINET WITH FULL-SIZE GROUND, COVER, AND BRANCH
PR SRR SRR (NOT REQUIRED WHEN EMBEDDED IN A o7 BREAKERS AS LISTED ON THE SCHEDULE.
o Lol R SONCRETE papy — OF OTHER SUTARLE L (C) ELECTRICALLY HELD LIGHTING CONTACTOR FURNISHED WITH
AP G . e ey e CONCRETE PAD 3" x 4" 1l I S N
. B . : T A SILVANZED i | ® 120-VOLT COIL AND NUMBER OF POLES REQUIRED. INSTALL
: : CMN) e T " FLAT WASHER ettt F | SN INSIDE CABINET.
b 4 A . —— 12" ——] T T I
. S R . i i (4 REQUIRED) L } (D) NEMA 3R 120V PHOTOELECTRIC CONTROL WITH 3-PRONG
S . e T @l TWIST-LOCK RECEPTACLE BASE. INSTALL THE BASE INSIDE THE
“ e @ o | CABINET. THE PHOTOELECTRIC CONTROL SHALL BE MOUNTED ON
; PR T 1. o ®— e TOP OF THE CABINET AND ORIENTED NORTHWARD TO MINIMIZE
P 1", X 4 ’ » NN 60" W. x 36" L. x 12" D. I I THE SUN’S INTERFERENCE.
o ELECTRICAL| = RS \\///\ . PP ///\\ CONCRETE (CLASSXB) S I
127 o (MIN) N 0 . A \/\\ FOUNDATION PAD WITH ol 20-AMP GFCI MAINT. RECEPTACLE IN A 1-GANG BACK BOX WITH
4 «(M|N) e /\\/\\/\\/\\/\\/ \\/12,,/\\/\\/\ 2 1" CHAMFER ] T COVER. INSTALL INSIDE THE CABINET.
. O K NN NIl FIH I T
‘ QN UK L T (F) 125A, 120/240V, METER HOUSING CONFORMING TO THE UTILITY
L - —1 . N7 N U 16" x 28" PROVIDER'S REQUIREMENTS.
“ 4 " B . p “ 5 N > ” n
o L ) . —— 6" DEEP GRAVEL BED [2 \ / l{ \ PULL BOX NEMA 3R, 100-AMP, 2—POLE FUSED DISCONNECT, UL LISTED FOR
IR . (§|1N )4 : .o o - 1= L E SERVICE EQUIPMENT AND FRN FUSES AS SHOWN ON ONE-LINE
e to (MIN)-.. TR D K] oy m Lyl JLE R Z DIAGRAM WITH NEUTRAL AND GROUND BARS. MOUNTED ON BACK
A PR Lt 12 //>\//\\/ : R NN > SIDE OF ENCLOSURE.
) iy 4 : . SECTION A—A 2" | Y- L / R R < //\\\//\\\/\/\ 3 5
2L 1IUN A—A XX R ROII A URARA 1 R R TR 7% /s” x 8'~0" COPPER-CLAD DRIVEN GROUND ROD WITH
PLAN VIEW (MN.) g5 AT 8" 0.C. EACH & M V§M AN SN APPROVED GROUND ROD CLAMP.
y WAY AT MID-DEPTH A AR f‘ %Ws7s \/\\//\K/\\//QJ K
NI DTN NSO DN DI DI D :
TYPICAL PULL OR SPLICE BOX £ oo LR LNLILILN PN () L I D2 L«(/ NOT SHOWN IN THE DETAIL:
TYPICAL PULL OR SPLICE BOX R e R L
oS, 1 AT G—F/\///\//\//\// A //TWO o 1. VOLTAGE SURGE ARRESTOR, 650V A.C. TO GROUND MAX.
1. ALL PULL OR SPLICE BOXES SHALL BE TRAFFIC RATED 20,000 PSI MINIMUM. 2" PVC g OVMIN R 2. "HAND-OFF-AUTO" KEY SWITCH. KEYED FOR AGENCY RESPONSIBLE
-0" (MIN.) FOR THE MAINTENANCE OF THE SYSTEM.

2. BOX DIMENSIONS SHOWN ARE FOR 2 IN

LARGER THAN 2 IN. REFER TO N.E.C. SECTION 314.28A FOR BOX SIZE REQUIREMENTS.

. CONDUITS MAXIMUM. FOR CONDUITS

Il
U

LIGHTING CONTROL CENTER (CABINET)
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GENERAL NOTES

BEGIN RUMBLE STRIPS ON THE OUTSIDE EDGE OF THE TRAVEL LANE

DO NOT INSTALL RUMBLE STRIPS ON SHOULDERS LESS THAN 6 FT. WIDE
WHEN GUARDRAIL IS PLACED ALONG THE EDGE OF THE SHOULDER.

1. RUMBLE STRIPS SHALL BE OMITTED AT TURN AND AUXILIARY LANES, 4.
ROAD APPROACHES, RESIDENCES, 250 FT. BEFORE ROAD INTERSECTIONS, EDGE LINE.
AND OTHER INTERRUPTIONS AS DIRECTED BY THE ENGINEER. s
2. RUMBLE STRIPS MAY BE INSTALLED BY GRINDING, ROLLING, OR FORMING
ON CONCRETE PAVEMENT, AND BY GRINDING ONLY ON HMA PAVEMENT.
RUMBLE STRIP WIDTH SHALL BE 12 IN. FOR GRIND—IN AND 18 IN. FOR 6.

FORMED OR ROLLED.
3. MINIMIZE THE DISTANCE BETWEEN RUMBLE STRIP AND EDGE LINE ON

APPLY THE 60 FT. GAP PATTERN WHEN RUMBLE STRIPS (GRIND-IN)
ARE INSTALLED IN CONCRETE PAVEMENT.

CONCRETE PAVEMENTS WITH 14 FT. WIDE SLABS.

G B B £ | TRANSVERSE SAW CUT— | TRAFFIC _
EDGE OF A TRFFC . A TRavel Lane B | mecor |B (. —= C | TRAVEL (ANE
RUMBLE STRIP PATTERN RUMBLE STRIPS A A |RUMBLE STRIP | | PﬂTERN RUMBLE STRIPS
OO OO L eeeeeeaameeennc NG T TR T e
12" 48’ N 12n
(SEE NOTE 2) RUMBLE STRIP PAY LENGTHI 12-‘ (SEE NOTE 2)
I S e SHOULDER S L sHouer
60' CYCLE FOR RUMBLE STRIP AND GAP
INTERMITTENT RUMBLE STRIP CONTINUOUS RUMBLE STRIP
TWO—LANE ROADWAY (HMA) TWO—LANE ROADWAY (CONCRETE)
60° CYCLE FOR RUMBLE STRIP AND o
48’ | 1
RUMBLE STRIP PAY LENGTH A A B B
S P I B | SHOUDR | | _——PATIERN RUMBLE SRPs SHOULDER
VO T Db (1 th
12" 12"
(SEE NOTE 2) e o RN RUNBLE SIRIPS TRAFFIC TRAVEL. LANE (SEE NOTE 2) TRANSVERSE SAW CUT | o EBOE OF 1 TRAFFIC | rraveL LaNE
RUMBLE STRIP (TP
. R
RUMBLE STRIP PATTERN RUMBLE STRIPS — TRAVEL, LANE RUMBLE STRIP PATTERN RUMBLE STRIPS TRAVEL, LANE
DO TTTTTTTTTTTETTTTTIARTs— Covmre ey A4 T T T
12" 48’ [ 4o | 12"
(SEE NOTE 2). RUMBLESTRIPPAYLENGTI-I|12<‘ 777777 eenoe2 | | o
— C  SHOULDER SHOULDER

|
60’ CYCLE FOR RUMBLE STRIP AND GAP

INTERMITTENT RUMBLE STRIP
FOUR—LANE DIVIDED ROADWAY (HMA)

CONTINUOUS RUMBLE STRIP
FOUR—LANE DIVIDED ROADWAY (CONCRETE)

TRAVEL |
LANE WIDTH OF SHOULDER VARIES
P@X'gmﬁg | 12" RUMBLE STRIP |
| |(SEE NOTES 2 AND 4)|
L 1
EXISTING ASPHALT OR CONCRETE PAVEMENT

TYPICAL SECTION C—C

TYPICAL SECTION [ [

OF GRIND-IN [~———12" CENTERS————f=——12" CENTERS———]

RUMBLE STRIP
TYPICAL SECTIONS A—A AND B-B
FOR GRIND—IN RUMBLE STRIP
ON EXISTING HMA OR CONCRETE PAVEMENT

TOP OF SHOULDER
SURFACE AFTER
RUMBLE STRIP
COMPLETION

TOP OF CONCRETE TRAVEL LANE
| 2%° | 1% ”I

> R

MAX 3¢’

TYPICAL SECTION OF THE
RUMBLE STRIPS (MAY VARY).

[~— 4" CENTERS ——{~— 4" CENTERS —

TYPICAL SECTION B-B

f 3

FOR FORMED OR ROLLED ON CONCRETE PAVEMENTS ONLY
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NOTES

— SHOULDER 1. RUMBLE STRIP WIDTH SHALL BE 12 IN. FOR GRIND=IN, FORMED, OR ROLLED.
MARKING TRAVEL 2. CENTERLINE RUMBLE STRIPS MAY BE CONTINUOUS THROUGH PASSING ZONES
TRAFFIC LANE AS DETERMINED BY THE ENGINEER AND SHOWN ON THE PLANS.
SAFE PASSING A A B B
—— zone 411
] |
G RUMBLE STRIPS IN TRAFFIC TRAVEL
DOUBLE YELLOW LINES LANE
SECTION ONLY (TYP.) | , | . | . | , | , |
(SEE NOTE 2) S 7 S 7 S
PAVEMENT
MARKING SHOULDER
TWO LANE HIGHWAY (HMA AND CONCRETE) gPlg/QILNSEICJION 12" CENTERS | 12" CENTERS l: 3/
CONTINUOUS CENTER LINE RUMBLE STRIPS RUMBLE STRIP - |
TYPICAL SECTIONS A—A AND B-B
FOR GRIND—IN RUMBLE STRIP
ON EXISTING ASPHALT OR CONCRETE PAVEMENT
SHOULDER
PAVEMENT
MARKING
TRAVEL TRAFFIC
LANE —_—
TOP OF TRAVEL 3/ 5/
LANE AFTER TP OF T S
RUMBLE STRIP CONCRETE TRAVEL LANE
_ TRAFFIC [ARﬁ\éEL A A B B COMPLETION
_l”_\\HH\H\HH\H\H\HH\H\HH\H\HH\H\HH\H\HH\H\HHHHHHHHHHHHHHHHHH\H\HH\H*‘““‘*\H\H\H\*“““*HHHHHH\H * | l
12 R R R R R R R T S ——— o Y s VY s W — —
TRAVEL " 14"
TRAFFIC LANE MAX 3/g T? -
TYPICAL SECTION OF
FORMED OR ROLLED
- TRAVEL RUMBLE STRIPS (MAY VARY) j |
LANE k—4 CENTERs—ﬂ——‘; CENTERS—ﬂ
PAVEMENT
MARKING SHOULDER TYPICAL SECTION B-—B
FOR FORMED OR ROLLED ON CONCRETE PAVEMENTS ONLY
FOUR LANE UNDIVIDED HIGHWAY (HMA AND CONCRETE)
CONTINUOUS CENTER LINE RUMBLE STRIPS
’ Com’puter File Informot!c.)n’ ’ Sheet Revisions Colorado Department of Transportation STANDARD PLAN NO.
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A
-5 $ A NOTES

HH 1. GROOVED RUMBLE STRIP SKEW OR CLUSTER SPACING SHALL BE MODIFIED TO
AVOID LOCATING A GROOVE ON A CONCRETE PAVEMENT TRANSVERSE JOINT.

TRAVEL 2. PERMANENT TRAVEL LANE RUMBLE STRIPS SHALL BE THE GROQOVE DESIGN, AND
‘ f LANE MAY BE CUT IN EXISTING OR NEW HMA OR CONCRETE PAVEMENT. THE GROOVES

MAY BE CUT BY SAWING, GRINDING, OR OTHER METHOD AS APPROVED.
11'-4" — 300’ 200’ 200' 300°

(TYP.) 3. TEMPORARY RUMBLE STRIPS SHOULD NORMALLY BE THE RAISED DESIGN. THEY

1000’ MAY BE GROOVES IF LOCATED IN A PAVEMENT THAT WILL BE REMOVED OR
LB COVERED WITH A PAVEMENT COURSE BEFORE COMPLETION OF THE PROJECT.
SHOULDER TYPICAL USES OF TEMPORARY RUMBLE STRIPS ARE FOR LANE CLOSURES OR
ALIGNMENT CHANGES IN CONSTRUCTION ZONES.

] 4. THE HMA (RAISED RUMBLE STRIPS) SHALL BE PLACED ON A CLEAN, TACK COATED
TREATED PAVEMENT IN 34 IN. HIGH FORMS. THE FORMS SHALL BE REMOVED

11'-4" AND THE ASPHALT COMPACTED BY ROLLING ALONG THE STRIPS. EPOXY MORTAR

SHALL BE FORMED, TROWELED, AND LEVELED WITH A ROLLER AND THE TOP

PLACE RUMBLE STRIPS IN LANE

WITH
12 GROOVES
RUMBLE STRIP

JE— f—

PAY LENGTH

JYPICAL RUMBLE STRIP CLUSTER

EDGES ROUNDED, THERMOPLASTIC STRIPS SHALL BE APPLIED BY THE EXTRUSION
PROCESS. PREFORMED PLASTIC SHALL BE INSTALLED IN CONFORMANCE WITH
THE INSTRUCTIONS OF THE MANUFACTURER.

1/» 3 m
THAT IS TO BE DISCONTINUED AﬁER é} MP?\E}'}CI)(')?I\E
(TYP.) ]
11-4" — 200° 100 400’ ! _
(TYP.) oy |~— BEGINNING OF TRANSITION MARKING I ' | I //
4 8" 4 8" t—4” HMA (AGGREGATE SIZE < 14")
LANE REDUCTION TRANSITION ‘ ‘ ‘ ‘ 12" I 127
{ EDGES MAY BE CENTERS | CENTERS
ROUNDED OR

EaT Ve oy T

EPOXY MORTAR, THERMOPLASTIC

v TAPERED —\ﬁ 14 OR PREFORMED PLASTIC
| 1
I ey —— ———

12 12
' CENTERS ' CENTERS ! “ . Ll'
RUMBLE STRIP GROOVES IN HMA OR CONCRETE SURFACE (vP)
12 STRIPS PER CLUSTER TYPICAL :

15" GROOVE (TYP.)

SECTION

f=———TRAVEL LANE SHOULDER ({T
1
1

PREFORMED PLASTIC STRIPS SHALL BE SPACED ON 12 IN.

SECTION CENTERS AND MAY VARY FROM THE 4 IN. TYPICAL WIDTH.
A—A 12 STRIPS PER CLUSTER TYPICAL
(GROOVED) SECTION
(RAISED)
2

1/4” RAISED RUMBLE STRIP (TYP.)

|7TRAVEL LANE 4‘

SECTION
B-B B-B
(GROOVED) (RAISED)
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GENERAL NOTES

TRAFFIC

6" MIN. (TYP.) 1. SAND SHALL BE MIXED WITH 5% SALT BY WEIGHT.

1°-0" MIN. TO

2. WHEN ARRAYS ARE PLACED ON STRUCTURES WHERE

MAY BE PLACED THROUGH THE BOTTOM OF THE OUTER
CONTAINER INTO THE ROADWAY TO PREVENT MODULE

OBSTRUCTON ——1 THE VIBRATIONS FROM MOVING TRAFFIC MAY CAUSE THE

OBSTRUCTION MODULES TO SHIFT, STEEL OR FORMED—IN-PLACE HMA
| 6" MIN. (TYP.) HALF-RINGS MAY BE PLACED ON THE DOWNHILL SIDE OF
{ THE MODULES TO PREVENT MOVEMENT. NALLS OR BOLTS

2—6” MIN. FOR TRAFFIC —
DIRECTION SHOWN
(TYP. BOTH SIDES)

MOVEMENT.

3. OFFSET THE ARRAY TO AVOID IMPACT TO THE REAR
MODULE FROM WRONG-WAY VEHICLES.

5. CURBS AND RAISED ISLANDS SHALL BE NO MORE THAN
4 IN. HIGH.

6. FOUNDATION PADS SHALL BE FLAT AND MADE OF EITHER
CONCRETE OR HMA.

7. INTERMIXING OF DIFFERENT BRANDS OF MODULES ARE
ACCEPTABLE, IF THE MODULES ARE FHWA APPROVED,
AND THE ARRAY MEETS THE DESIGN CRITERIA.

8. ARRAY CONFIGURATION MAY VARY IN LAYOUT AND SAND WEIGHT (LBS)
PROVIDED THEY CONFORM TO MANUFACTURER’S DETAILS.

6" MAX. (TYP.)
TRAFFIC 4. ARRAYS SHALL NOT BE PLACED ON SLOPES WITH LATERAL
AL S OR HORIZONTAL GRADES OF 5% OR GREATER.
UNIDIRECTIONAL
WIDE ARRAYS ARE ACTUALLY SEVERAL NARROW
ARRAYS PLACED SIDE BY SIDE TO PROVIDE THE
6" MIN. (TYP.) TRAFFIC REQUIRED WIDTH TRAFFIC
2'—6" MIN. FOR TRAFFIC e 7
2'=6" MIN. FOR TRAFFIC
DIRECTION SHOWN —d b @/ 6” MIN. (TYP.) DIRECTION SHOWN Q Q Q Q Q O Q O
Q Q Q Q Q Q 3’—6” MAX.
r 1’-0" MIN. TO 6" MAX. (TYP.)
OBSTRUCTION  OBSTRUCTION TRAFFIC
REPEAT ARRAY AS REQUIRED TO
COVER FULL WIDTH OF HAZARD
BIDIRECTIONAL
/
OBSTRUCTION WIDE HAZARD PROTECTION
TRAFFIC ANGLE OF ARRAY IN RELATION TO CENTER LINE OF
OBSTACLE SHALL NOT BE MORE THAN 10 DEGREES
ROADWAY ALIGNMENT—, Q/@J/
OBSTRUCTION ANGLED ARRAY
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DESIGN SPEED 25 MPH

DESIGN SPEED 30 MPH

DESIGN SPEED 35 MPH

DESIGN SPEED 40 MPH

DESIGN SPEED 45 MPH

DESIGN SPEED 50 MPH

NOTES

1. SAND WEIGHT (LBS) IN MODULES IS DENOTED BY THE NUMBERS IN
THE ARRAY DETAILS.

2. ARRAY CONFIGURATION MAY VARY IN LAYOUT AND SAND WEIGHT (LBS)
PROVIDED THEY CONFORM TO MANUFACTURER'S DETAILS.

DESIGN SPEED 55 MPH

DESIGN SPEED 60 MPH

DESIGN SPEED 65 MPH

DESIGN SPEED 70 MPH

DESIGN SPEED 75 MPH

Colorado Department of Transportation

4201 East Arkansas Avenue

e [ax: (303) 757—9820
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ITEM 507 SLOPE ROLL TO MEET SLOPE

AND DITCH PAVING

NORMAL EDGE OF
SHOULDER PAVEMENT

GUARDRAIL POSTS
(IF REQUIRED)

TYPE 4 OR TYPE 6

RAIL
(SECTION M) CURBING (IF REQUIRED)

WITH CURB
| s ~ L 770‘
N ~——y, — @"7
Y 18”lMIN. Vd
][
o3

SPECIFIED ON THE PLANS

FLEXIBLE PIPE:
PLASTIC OR METAL PIPE
(PLASTIC PIPE SHOWN)

TRASH GUARD REQUIRED WHEN

A

/

HMA PAVEMENT
(LAP PAVEMENT OVER EDGE
OF END SECTION)

INCREASE THE CURB HEIGHT BEHIND
THE GUARDRAIL TO MATCH THE INLET
SECTION HEIGHT (TYP.). THE COST FOR
INCREASED CURB HEIGHT WILL NOT BE
PAID FOR SEPARATELY BUT WILL BE
INCLUDED IN THE WORK.

A

A

TYPE OF APRON MATERIAL THICKNESS

TYPE 3 PLAN VIEW

SHOWING DRAINAGE FLOW FROM LEFT
TO RIGHT. REVERSE DETAIL WHEN
DRAINAGE FLOW IS RIGHT TO LEFT.

SLOPE AND DITCH PAVING (507)

DRY RUBBLE
S CONCRETE
N HMA
GROUTED RUBBLE
RIPRAP (506)

NORMAL EDGE OF
SHOULDER PAVEMENT

CURBING

WARP EMBANKMENT
TO COVER PIPE

4" MIN
12" MIN.

N 7
KGR
%V g
¥
< (SN
\t. ‘."§~

NORMAL
EMBANKMENT

SAME THICKNESS AS
SHOULDER PAVEMENT

6" TOE PLATE

FOR PIPE LENGTH
SEE THE PLANS

SECTION A—-A
FOR PLASTIC PIPE

NORMAL EDGE OF
SHOULDER PAVEMENT

WARP APRON MATERIAL
AROUND AND OVER OUTLET.

¢ DITCH

SAME THICKNESS AS
SHOULDER PAVEMENT
6" TOE PLATE

FOR PIPE LENGTH
SEE PLANS

SECTION A—-A
FOR METAL PIPE

WARP EMBANKMENT
TO COVER PIPE —

GENERAL NOTES

1. IF THE EMBANKMENT PROTECTOR IS LOCATED IN THE BOTTOM OF A VERTICAL
CURVE, FLARE THE CURB ON EACH SIDE OF THE INLET TO ALLOW FOR FLOW
FROM BOTH DIRECTIONS.

2. DETAILS OF GUARD RAIL INSTALLATION ARE SHOWN IN STANDARD PLAN M-606-1.

3. THE END SECTION-TO-PIPE STUB JOINT FOR CORRUGATED METAL PIPE SHALL
BE IN ACCORDANCE WITH THE TYPE 3 TYPICAL CONNECTION DETAILED IN
STANDARD PLAN M-603-10. THE TYPE 1 OR TYPE 2 TYPICAL CONNECTIONS
ARE NOT ACCEPTABLE. (AS AN OPTION, THE END SECTION MAY BE CONNECTED
DIRECTLY TO A SECTION OF PIPE). JOINTS BETWEEN THE STUB AND PIPE,

OR SECTIONS OF PIPE, SHALL BE IN ACCORDANCE WITH SECTION 603.
CONNECTIONS FOR PLASTIC PIPE SHALL PROVIDE A FIRM DIRECT CONNECTION
SIMILAR TO THE TYPE 3. PLASTIC END SECTIONS ARE NOT ALLOWED. ALL PLASTIC
PIPE JOINTS SHALL BE AS RECOMMENDED BY THE PIPE MANUFACTURER AND
APPROVED BY THE ENGINEER.

4. PLASTIC PIPE SHALL CONFORM TO AASHTO M 294 TYPE C.
5. DETAILS OF BITUMINOUS CURBING ARE SHOWN IN STANDARD PLAN M-609-1.

6. STRUCTURE BACKFILL MATERIAL SHALL NOT BE USED WITH THE EMBANKMENT
PROTECTOR (TYPE 3). EMBANKMENT MATERIAL SHALL BE USED WITH
CONSTRUCTION REQUIREMENTS IN ACCORDANCE WITH SECTION 203. PAYMENT
FOR THIS EMBANKMENT MATERIAL SHALL BE INCLUDED IN THE PAY ITEM FOR
EMBANKMENT PROTECTOR (TYPE 3).

PAYMENT FOR THE QUANTITIES SHOWN ON
THE PLANS FOR THIS WORK SHALL BE AS FOLLOWS:

506 OR 507 — PAY ITEMS AS SPECIFIED ON THE PLANS.
609 — CURB, TYPE 4 OR TYPE 6 (SECTION M)

615 — EMBANKMENT PROTECTOR (TYPE 3)
NOTE: THIS PAYMENT INCLUDES THE END SECTION,
THE TRASH GUARD (WHEN SPECIFIED ON THE PLANS),
PIPE CONNECTION, STRUCTURE EXCAVATION, EMBANKMENT
MATERIAL AND ANY EXTRA WORK REQUIRED TO MODIFY
OTHER PAY ITEMS.

603 — 12 IN. TO 18 IN. PIPE

WARP EMBANKMENT
TO COVER PIPE

Toonb” MIN. COMPACTED
HICKNESS

NORMAL
EMBANKMENT

AS RE?UIRED

P
]

END SECTION
(STUB SHOWN)
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TYPE 4 OR TYPE 6
(SECTION M) CURBING

30" SECTION OF BITUMINOUS OR CONCRETE CURBING WARPED TO MEET
BITUMINOUS OR CONCRETE SLOPE AND DITCH PAVING

EDGE OF
SHOULDER PAVEMENT

BITUMINOUS OR CONCRETE
SLOPE AND DITCH PAVING

ROLL TO
MEET SLOPE

.
=

T ———=

NN
—

\\ 4

GENERAL NOTES

1. IF THE EMBANKMENT PROTECTOR IS LOCATED IN THE BOTTOM OF A SAG VERTICAL
CURVE, FLARE THE CURB ON EACH SIDE OF THE INLET TO ALLOW FOR FLOW

FROM BOTH DIRECTIONS.

2. DETAILS OF CURBING ARE SHOWN IN STANDARD PLAN M-609-1.

3. STRUCTURE BACKFILL MATERIAL SHALL NOT BE USED IN THIS WORK. EMBANKMENT
MATERIAL SHALL BE USED WITH CONSTRUCTION REQUIREMENTS IN ACCORDANCE WITH
SECTION 203. EMBANKMENT MATERIAL WILL NOT BE PAID FOR SEPARATELY, BUT SHALL
BE INCLUDED IN THE PAY [TEM FOR EMBANKMENT PROTECTOR (TYPE 5).

4. PAYMENT FOR THE QUANTITIES SHOWN ON

R \\ \ THE PLANS FOR THIS WORK SHALL BE AS FOLLOWS:
\’/ ] '\,\ /\ 507 - BITUMINOUS SLOPE AND DITCH PAVING (ASPHALT) . .. ... ... TON
‘ A 507 — CONCRETE SLOPE AND DITCH PAVING . . . . . . .. ...... Cu. YD.
BITUMINOUS OR CONCRETE _
R ToeRIE 609 — CURB, TYPE 4 OR TYPE 6 (SECTION M) . . . ........ LINEAR FT.
615 — EMBANKMENT PROTECTOR (TYPE 3) . . . . . ... EACH
NOTE: THIS PAYMENT INCLUDES THE STRUCTURE EXCAVATION,
p ANY OTHER EARTHWORK, AND ANY EXTRA WORK REQUIRED
( & B TO MODIFY OTHER PAY ITEMS.
A TYPE 5 PLAN VIEW
s
TOP OF EMBANKMENT
4" BITUMINOUS OR CONCRETE
SLOPE AND DITCH PAVING
SECTION A—-A
EDGE OF
% SHOULDER PAVEMENT
HMA OR PCCP
SHOULDER PAVEMENT | 4 |
WARP SLOPE AND DITCH PAVING
TO MEET SHOULDER PAVEMENT
TOP-OF EMBANKMENT A CUTOFF WALL OR RIPRAP
WILL BE REQUIRED AT THE END
SUBBASE OF THE SLOPE AND DITCH PAVING
IF SPECIFIED ON THE PLANS.
| & MIN. . GROUND SLOPE
BOTTOM OF | {
SLOPE AND DITCH PAVING g2
4” BITUMINOUS OR CONCRETE
SLOPE AND DITCH PAVING
SECTION B—B
(WITH 4 IN. BITUMINOUS OR CONCRETE SLOPE AND DITCH PAVING)
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'S

L = LENGTH OF SIPHON BETWEEN HEADWALLS (PAY LENGTH OF SIPHON PIPE IS ACTUAL LENGTH MEASURED ALONG THE PIPE CENTERLINE
6” WALLS

4 /\/H'NGE TRASH GUARD

1 INLET OR
| OUTLET
FLOWLINE

|
1 ELEVATION
|
|

(—— HEADWALL

Drawing File Name: 616010101.dwg

RCP (TYPICAL FOR INLET OR OUTLET)
OPERATING 7~ 15
HEAD ‘ - |
L — 17
I \\} }//
NN '/\i\/\\y\s‘\‘ X /,/'/ \ L
\\ﬁw\///\?\%\\/ e §§i¥,\%\@@0 S
‘ 12" MIN /T\ RCP
/ N
2 A N s— 4 SLOPE IS VARIABLE. SEE THE PLANS FOR / \
\ { | DIMENSIONS AND ELBOW ANGLES 81 AND 65 . e e
T\ WA DRAINM
\ 4 . DRAIN AT LOWER ELBOW. PLACE RISER IN THE
BACKSLOPE ABOVE THE DITCH LINE. END_VIEW
12" OR AS SHOWN ON THE PLANS ~—]
REINFORCED GENERAL NOTES
| — PIPE DIVEETER DIMENSIONS PIPE DIAVETER | CONCRETE | steel . SIPHON DRAIN, VALVE AND VALVE BOX, AND TRASH GUARDS ARE
T T0 BE PROVIDED ONLY WHEN CALLED FOR ON THE PLANS.
\ , IN. A B c E F ¢ N, CU. YDS. LBS.
L e | S i ; . CONCRETE SHALL BE CLASS B.
ol c 12 26" | 1-6" | 0-9" | 1-8" | 2-0" | 1-6" 12 062 » . ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED ¥4 IN.
| g o g g g g 18 117 88 . THE LOCATION, SIZE, PIPE MATERIAL AND GOVERNING DIMENSIONS
i /T l \ 18 S T L - A M ” - ” OF SIPHONS WILL BE SHOWN ON THE PLANS.
I S S 24 §-0" | 2-6" | 1'-6" | 30" | 4-0" | 2 : . TO DETERMINE WALL THICKNESS OR CLASS FOR SIPHON PIPE,
q w e | 30 |17 | 39 | 50 | 37 30 2.72 203 SEE APPROPRIATE TABLES ON STANDARD PLAN M—-603-2.
E #4 @ 12" CENTERS — 3 374 975 . COST OF JOINT SEALERS, GASKETS, FITTINGS AND CONNECTIONS
3" CLR. (TYP.) 36 7-6" | 36" | 2-3 | 4#-6" | 6-0" | 3-10 SHALL BE INCLUDED IN THE BID PRICE FOR SIPHON PIPE.
a4 HEADWALL DIMENSIONS HEADWALL QUANTITIES . TRASH GUARDS AND APPURTENANCES SHALL BE GALVANIZED IN
PLAN VIEW Vi AFTER DEDUCTION FOR PIPE.
HEADWALL\
— 7z 2 x VT 6T ADJUSTABLE CAST IRON VALVE BOX
N . . 1 ” e
J T e DA 80T AND BASE. (MIN. 51/ 1..)
HINGES 9" 34" x 14" BOLT o & % 7 %
N S WITH NUT AND TWO f 134 AR )
,,,,, ‘ WASHERS , »
— 1 ‘ o e — [RoN' BODY. GATE WALVE
v G, NG ™
1 FOR 307 AND PIPE SLEEVE FRAME | \7/5" INSIDE DIA.
. o G '
AL nersecTons (e | | e Lot Ok 5 DA \
FOR 12", 18" AND - HINGE
24" PIPES SPHON
] RS ESES WA NO. OF Tosur T - e
PPE DIAMETER|  BAR AND  |mRacES DIMENSIONS WEIGHT FLANGE DA N C
ke | Mk | b | i BRACE SIZE ’ ——
y —— = INCHES EACH | 7 K M LBS. CONCRETE. BAGE 459 ‘
M2 ~ , .
s 12 Yo' x 2" 1| 10" | -6 | 2-6" | 351 (APPROX. 0.3 CU. YDS.) 7 /{/“’“ 127 CONCRETE |
18 Y x 2" 1| e | 2-6" | 3-10" | 744 - 14
o 24 3 x 2" 1 2-2" | 3-6" | 5-2" | 1205 —12" 1-6" | 9" = ——1'-6"—=
CENTERS 0| A x2VE | 2 | 28 | 4E | 60E | 289 ELEVATION VIEW PARTIAL END VIEW
K ! 3 Yo' x 213 | 2 | 3-4" | 5-6" | 7-10" | 3176 DRAIN DETAILS
JRASH GUARD DETAILS SRR
JRASH GUARD DIMENSIONS AND QUANTITIES
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COLD WATER FAUCET
v T T
: ) GENERAL NOTES
(ST T T T T T WATER TANK I
e | WATER \ WATER TANK ! 1. CLASS 1 FIELD LABORATORIES SHALL CONSIST OF A WEATHERPROOF, INSULATED, 18. TELEPHONES: TWO TELEPHONES. TWO PRIVATE LINES (1FB) WITH TOUCH TONE
Swli PuNp i TEMPORARY OFFICE TYPE TRAILER, CONSTRUCTED TO THE UNIFORM BUILDING SERVICE (IF AVAILABLE) FROM THE LOCAL CARRIER. ONE LINE SHALL BE SHARED
sgp T SINK iz CODE SERIES, WITH FLOOR PLAN AND EQUIPMENT LAYOUT SIMILAR TO THE DRAWING BY THE TWO TELEPHONES. THE SECOND LINE SHALL BE SHARED BY A COMPUTER
Q =370 ) ON THIS SHEET. IT SHALL MEET OR EXCEED THE FOLLOWING REQUIREMENTS. AND A FACSIMILE MACHINE. THE CONTRACTOR SHALL PROVIDE AN EXCLUSION
sE- == ~ SWITCH (AB SWITCH) FOR THE COMPUTER AND FAX. TRAILER WIRING SHALL
x 30 + 2. DIMENSIONS: 26 FT. LONG x 8 FT. WIDE OUTSIDE, 7 FT.—6 IN. HEIGHT INSIDE. INCLUDE FOUR BOXES EQUIPPED WITH RJ-11 JACKS (TWO WIRE PAIRS PER
= ? WORK RANGE JACK). TWO AT EACH END OF THE TRAILER. WHERE PRIVATE LINE SERVICE
= 3. WINDOWS: A MINIMUM OF 4, WITH PROVISION FOR CROSS VENTILATION AND LOCKING.
< FLECTRICAL o O O 4. DOORS: TWO, EQUIPPED WITH DEADBOLT LOCKS, 36 IN. x 80 IN., INSULATED STEEL SERVICE 15 NOT MALIBLE, PROVE ONLY ONE TELEPHONE UNE:
OUTLET : : TWO, : - X . )
n - WITH A SMALL CLEAR GLASS WINDOW. EQUIPPED WITH HORIZONTAL PUSH BAR, 19. FIRE EXTINGUISHER: ONE, DRY CHEMICAL, 10 LBS. CLASS ABC, UNDERWRITERS
o o HEAVY DUTY DOOR CLOSER, AND PULL HANDLE MOUNTED ABOVE PUSH BAR. EACH LABORATORIES, INC. APPROVED.
DECK AND STEPS WITH DOOR SHALL HAVE A SET OF STEPS WITH DECK, AND HANDRAILS. THE STEPS SHALL . ,
& HANDRAIL ON EACH SIDE BE PLACED SO THE DECK CAN BE ACCESSED EITHER FROM THE SIDE OR FROM 20. SIEVE SHAKER: ONE MOTOR DRIVEN STANDARD PORTABLE SHAKER INCLUDING:
THE FRONT. THE DECK, RAILS, AND STEPS SHALL MEET OSHA REQUIREMENTS. A. A SAFETY SHIELD ON DRIVE BELT.
FAN IN ROOF . B. AN ADJUSTABLE TIMED — ON/OFF SWITCH LOCATED NEAR THE SHAKER.
U | ACCEPTABLE pw O DLOOR: Apcaune INSULATION UNDER THE FLOOR. FLOOR COVERING SHALL BE C. ADAPTERS TO HANDLE EITHER 8 IN. OR 12 IN. SIEVES.
. LOCATION BAR THE SHAKER SHALL BE CAPABLE OF SHAKING A FULL SET OF 8 IN. SIEVES
| | 4 6. HEATING: FURNACE, 41,000 BTU, FORCED AR TYPE. AS WELL AS 12 IN. SIEVES, AND SHALL BE MOUNTED 24 IN. ABOVE THE FLOOR
i i 7. AR CONDITIONING: ONE. 8,300 5TU MINIUM. IN A SOUND PROOF, INSULATED ENCLOSURE HAVING HINGED OPENINGS.
. 47 — 8. ELECTRICAL: WORK SHALL CONFORM TO THE NATIONAL ELECTRICAL CODE FOR g';E_fZ'EVER%TAAKéngnAB; ?\%P’;(?V%BT’E%UE'L“DOCW FROM SOILTEST,
MICROWAVE — 110/220 VOLTS, 60 HZ, APPLICATIONS AND PROVIDE RELIABLE UNIFORM :
r * POWER TO PROPERLY OPERATE ALL FIELD LABORATORY EQUIPMENT. ALL TRAILERS
CONSTRUCTED AFTER JULY 1, 2006 SHALL HAVE AN APPROPRIATELY SIZED 21. RANGE: 30 IN. KITCHEN RANGE, ELECTRIC OR GAS, HAVING FOUR SURFACE
HEAT'G. CIRCUIT BREAKER TO HANDLE THE LOAD OF ALL LABORATORY AND ENVIRONMENTAL BURNERS AND A 3.5 CU. FT. OVEN WITH REINFORCED OVEN RACKS.
UNIT EQUIPMENT OPERATING AT ONE TIME. PROVIDE A SEPARATE ELECTRICAL CIRCUIT 22. FORCED AR OVEN: IF A FORCED AR OVEN IS REQUIRED, THE LOCATION WHERE
TO SUPPLY POWER TO THE ASPHALT CONTENT GAUGE AND THE OUTLET IN THE OVEN IS PLACED SHALL HAVE A MINIMUM 3 IN. DIAMETER PIPE INSTALLED
THE STORAGE CABINET UNDER THE WORK BENCH. AND VENTED, TO THE OUTSIDE
, 535 I X :
{ gro0L) 25 8" MIN. TREADS S A R oG DIRECTLY OVER AL ok SENCH 23. MICROWAVE OVEN: ONE, 15 CU. FT. WITH AT LEAST FIVE POWER LEVELS AND
. \ = : A REVOLVING FLOOR OR ROTATING POWER SOURCE.
26 p Sx i X 00 N (") FIXTURE WITHIN 2 FT. OF EACH EXTERIOR DOOR.
w o . . .
&L 10. VENT FAN: ONE, GENERAL VENTILATION WITH 500 CFM CAPACITY AND 24. ELECTRONIC BALANCE: THE BALANCE SHALL COMPLY WITH AASHTO M 231
g EE SIEVE THESE 2 TWO—-SPEED SWITCH. MOUNTED IN THE ROOF OR AT TOP OF WALL NEAR THE FOR GENERAL PURPOSE, CLASS G2 BALANCES, AND THE FOLLOWING:
3= SHAKER OUTLETS ON RANGE. THE THREE FANS AND TWO WORK BENCH GRILLES PREVIOUSLY REQUIRED A. POWER: 115 VAC
************ 1 > SEPARATE MAY BE RETAINED IN THOSE CLASS 1 FIELD LABORATORIES PURCHASED BEFORE B. MODEL: TOP LOADING
‘ CIRCUITS THE DATE OF THIS STANDARD. C. CAPACITY: MINIMUM OF 35 LBS.
1 |_TAC GAUGE : D. READABILITY AND SENSITIMITY: 0.0005 LB.
| CABINET 11. FURNITURE: ONE, TWO-DRAWER, LEGAL SIZE FILE CABINET BUILT INTO DESK E. ACCURACY: 0.001 LB. OR 0.1%
! = AREA. DESK SHALL BE BUILT—IN WITH ONE CENTER DRAWER. ONE DESK CHARR F. DISPLAY PANEL SHALL BE EQUIPPED WITH THE FOLLOWING:
H#— I WITH ROLLERS. TWO STOOLS FOR WORK AREA WITH HEIGHT COMPATIBLE WITH LED DISPLAY ON/OFF KEY, PRINT KEY, RE-ZERO KEY, WEIGHING MODE KEY,
WORK BENCHES. ALL CHAIRS SHALL BE ERGONOMICALLY BUILT. SAMPLE % KEY, SERIAL RS-232C I/0 PORT, AND A CALIBRATION SWITCH.
+ * 12. BOOK SHELVES: MINIMUM 10 LINEAR FT. LONG AND 10 IN. DEEP, BUILT G. WEIGHING MODES: GRAMS, POUNDS, AND PERCENT OF TARGET MASS (WEIGHT).
DRINKING OVER DESK AREA. TOP SHELF SHALL BE AT LEAST 14 IN. BELOW CEILING. H. WEIGHING SURFACE DIMENSION: MINIMUM OF 9 IN. WIDE BY 12 IN. DEEP.
WATER PUTSH 13 WORK BENGHES: 30 IN. WDE x 35 IN. HGH WITH A DURABLE WORKIG I. BASE: SHALL HAVE ADJUSTABLE LEVELING FEET AND A LEVEL VIAL ATTACHED.
COOLER BAR " SURFACE SUCH AS FORMCA. ’ THE BALANCE SHALL BE EQUIPPED WITH AN UNDERHOOK WEIGHING DEVICE AND
o , + ONE COPY OF THE OWNER'S MANUAL.
[ BT00L 14. STORAGE CABINETS: TWO, ONE BUILT—IN UNDER THE WORK BENCH WITH A
N 28 IN. x 28 IN. LOCK EQUIPPED DOOR, WITH ELECTRICAL OUTLET INSIDE. 25. SECURITY: THIS SYMBOL -~ ON THE FLOOR PLAN DENOTES AREAS ON THE
. T — ONE REMOVABLE, WITH OPEN BOTTOM, LOCK EQUIPPED TO SECURE CABINET TRAILER WHERE ADEQUATE PROTECTION AGAINST ILLEGAL ENTRY, VANDALISM AND
% TO TOP OF WORK BENCH, LARGE ENOUGH TO COVER A 22 IN. x 18 IN. x 18 IN. THEFT SHALL BE PROVIDED.
HIGH ASPHALT CONTENT (AC) GAUGE.
1% ) 1 26. THE REQUIREMENTS LISTED HEREIN ARE INTENDED TO MEET THE NEEDS OF
15. SINK: ONE, SINGLE TUB, STAINLESS STEEL, 25 IN. x 22 IN. x 6 % IN. EQUIPPED THE CDOT TESTING. PERSONNEL CONCERNING TESTING FACILITIES. THERE. IS
WITH SPRAY NOZZLE, ONE COMBINATION (MIXING) HOT AND COLD WATER FAUCET NO INTENT TO SPECIFY ANY STRUCTURAL PORTIONS OF THE LABORATORY
TR 4+ AND ONE SINGLE COLD WATER FAUCET. ALL FAUCETS SHALL BE EQUIPPED WITH EXCEPT AS NEEDED TO SATISFACTORILY PERFORM THE REQUIRED TESTING
U T 1 STANDARD HOSE THREAD SPICOTS. DRAINS SHALL HAVE NO TRAP. OF MATERIALS. THE CONTRACTOR MAY SUBSTITUTE CLASS 2 FIELD LABORATORY
DESK ! 1 FLET) 16. DRINKING WATER SUPPLY: DRINKING WATER DISPENSED FROM AN ACCEPTABLE FOR CLASS 1 FIELD LABORATORY.
! ] ga! WATER COOLING DEVICE.
4 p
gﬂgﬁVEs l S 17. TESTING WATER SUPPLY: ONE HUNDRED GALLON WATER CAPACITY, VENTED,
) e | cono. WITH MEANS OF DETERMINING WATER LEVEL, WITH ONE PRESSURE PUMP,
MINIMUM 30 PSI DELIVERY PRESSURE. ONE COLD WATER FAUCET WITH BACK
& FLOW PREVENTER LOCATED OUTSIDE OF TRAILER. WATER PIPES SHALL BE
, LOCATED SO THEY ARE UNEXPOSED AND PROTECTED FROM DAMAGE.
8 WATER SHALL BE SUPPLIED BY THE CONTRACTOR.
Computer File Information Sheet Revisions Colorado Department of Transportation FIELD L BORATORY STANDARD PLAN NO.
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GENERAL NOTES

. CLASS 2 FIELD LABORATORIES SHALL CONSIST OF A WEATHERPROOF, INSULATED, TEMPORARY OFFICE

TYPE TRAILER, CONSTRUCTED TO THE UNIFORM BUILDING CODE SERIES, WITH FLOOR PLAN AND
EQUIPMENT LAYOUT SIMILAR TO THE DRAWING ON THIS SHEET. IT SHALL MEET OR EXCEED THE
FOLLOWING REQUIREMENTS.

. DIMENSIONS: 28 FT. LONG x 12 FT. WIDE OUTSIDE, 7 FT.—6 IN. HEIGHT INSIDE.
. WINDOWS: SIX, 30 IN x 27 IN., CAPABLE OF OPENING AND LOCKING.
. DOORS: TWO, EQUIPPED WITH DEADBOLT LOCKS, 36 IN. x 80 IN., INSULATED STEEL WITH SMALL CLEAR

GLASS WINDOW. EQUIPPED WITH HORIZONTAL PUSH BAR, HEAVY DUTY DOOR CLOSER, AND PULL
HANDLE MOUNTED ABOVE PUSH BAR. EACH DOOR SHALL HAVE A SET OF STEPS WITH DECK, AND

23. SIEVE SHAKER: ONE MOTOR DRIVEN STANDARD PORTABLE SHAKER INCLUDING:

A. A SAFETY SHIELD ON DRIVE BELT.

B. AN ADJUSTABLE TIMED — ON/OFF SWITCH LOCATED NEAR THE SHAKER.

C. ADAPTERS TO HANDLE EITHER 8 IN. OR 12 IN. SIEVES.

THE SHAKER SHALL BE CAPABLE OF SHAKING A FULL SET OF 8 IN. SIEVES AS
WELL AS 12 IN. SIEVES, AND SHALL BE MOUNTED 24 IN. ABOVE THE FLOOR IN
A SOUND PROOF, INSULATED ENCLOSURE HAVING HINGED OPENINGS.

THE SIEVE SHAKER SHALL BE A RO-TAP, ENDOCOTT FROM SOILTEST, SS—12R
FROM GILSON OR APPROVED EQUAL.

24. ELECTRONIC BALANCE: THE BALANCE SHALL COMPLY WITH ASSHTO M 231 FOR GENERAL

[%2]
=
o
o
=
=
-
=<
(14
s -~ HANDRAILS. THE STEPS SHALL BE PLACED SO THE DECK CAN BE ACCESSED EITHER FROM THE
S| (a0 ) * SIDE OR FROM THE FRONT. THE DECK, RAILS, AND STEPS SHALL MEET OSHA REQUIREMENTS. PURPOSE, CLASS G2 BALANCES, AND THE FOLLOWING:
"'EATE/R/ ;7_. 5. FLOOR: ADEQUATE INSULATION UNDER THE FLOOR. FLOOR COVERING SHALL BE SKID RESISTANT. g« ;%"[V)E'Ef T%g \LISEDING
T - EKSH 6. HEATING: FURNACE, 55,000 BTU, FORCED AR TYPE. C CAPAC|TY MINIMUM OF 35 LBS.
4+ 7. AR CONDITIONING: TWO, 8,300 BTU MINIMUM. D. READABILITY AND SENSITIVITY: 0.0005 LB.
E. ACCURACY: 0.001 LB. OR 0.1%
8. ELECTRICAL: WORK SHALL CONFORM TO THE NATIONAL ELECTRICAL CODE FOR 110/220 VOLTS, ( i
+ SN STORAGE CABINET 60 HZ, APPLICATIONS AND PROVIDE RELIABLE UNIFORM POWER TO PROPERLY OPERATE ALL FIELD F. DISPLAY PANEL: SHALL BE EQUIPPED WITH THE FOLLOWING: LED DISPLAY,
UNDER WORK BENCH LABORATORY EQUIPMENT. ALL TRAILERS CONSTRUCTED AFTER JULY 1, 2006 SHALL HAVE AN ON/OFF KEY, PRINT KEY, RE-ZERO KEY, WEIGHING MODE KEY, SAMPLE 7% KEY,
Q ‘ SERIAL RS— 232C PORT, AND A CALIBRATION SWITCH
Ll % — APPROPRIATELY SIZED CIRCUIT BREAKER TO HANDLE THE LOAD OF ALL LABORATORY AND . WEICHING. MODES: GRANS, POUNDS, AND PERGENT OF TARGET MASS (WEKGHT)
* ENVIRONMENTAL EQUIPMENT OPERATING AT ONE TIME. PROVIDE A SEPARATE ELECTRICAL CIRCUIT : : ' ' :
TO SUPPLY POWER TO THE ASPHALT CONTENT GAUGE AND THE OUTLET IN THE STORAGE CABINET H. WEICHING SURFACE DIMENSION: MINIMUM OF 9 IN. WIDE BY 12 IN. DEEP.
WORK' BENCH L UNDER THE WORK BENCH I. BASE: SHALL HAVE ADJUSTABLE LEVELING FEET AND A LEVEL VAL ATTACHED.
AC GAUGE = E )
\S CABINET — | 9. LIGHTING: ADEQUATE FLUORESCENT LIGHTING DIRECTLY OVER ALL WORK BENCH AND DESK AREAS. TO';LEE %’(\)"PAYNC(EFST"LAELLOSEEEQS'DKE%A‘TTH AN UNDERHOOK WEIGHING DEVICE AND
THERE SHALL BE ONE 110 VOLT EXTERIOR PORCH LIGHT FIXTURE WITHIN 2 FT. OF EACH EXTERIOR :
L o L oo DOOR. 25. RECORDING THERMOMETER: RECORDING THERMOMETER FOR CURING TANKS SHALL BE EITHER
ELECTRICAL | = : 10. VENT FAN: ONE, GENERAL VENTILATION WITH 800 CFM CAPACITY AND 2 SPEED SWITCH. MOUNTED ELECTRICAL OR MECHANICAL TYPE.
OUTLET * 20 I, MIN. (IYP) IN THE ROOF OR AT TOP OF WALL NEAR THE RANGE. A. THE ELECTRICAL RECORDING THERMOMETER SHALL BE EQUIPPED WITH THE FOLLOWING:
407 . . .
(TYP.) | + 11. FURNITURE: TWO, TWO-DRAWER, LEGAL SIZE FILE CABINETS BUILT INTO DESK AREA. DESK SHALL BE (1) 120 VAC/60 Hz WITH A MINMUM 3 FT. LONG POWER CORD.
- | BUILT-IN WITH ONE CENTER DRAWER. ONE DESK CHAR WITH ROLLERS, ONE STRAIGHT CHAR, AND (2) MINIMUM 6 IN. DIAMETER CIRCULAR PAPER CHART WITH A BOX OF BLANK CHARTS.
r R FOUR STOOLS FOR WORK AREA WITH HEIGHT COMPATIBLE WITH WORK BENCHES. ALL CHAIRS SHALL (3) A SELECTABLE TEMPERATURE SCALE WITH ONE SCALE THAT HAS A RANGE FROM
: | | [ 4w BE ERGONOMICALLY BUILT. 50° F. T0 120° F.
8 FURNACE ==
| | | g2 12. BOOK SHELVES: MINIMUM 10 LINEAR FT. LONG, 10 IN. DEEP. BUILT OVER DESK AREA. TOP SHELF (4) A SELECTABLE CHART SPEED WITH ONE SPEED OF 24 HOURS AND ONE SPEED
i . =" |l SHALL BE AT LEAST 14 IN. BELOW CEILING. OF 7 DAYS. THE SPEED ACCURACY SHALL BE +1.5%.
- — — — | 13. WORK BENCHES: 30 IN. DEEP x 36 IN. HIGH WITH A DURABLE WORKING SURFACE SUCH AS FORMICA. (5) THE DISPLAY SHALL BE A MINIMUM 3 DIGIT LED WITH A MINIMUM DIGIT SIZE
o oeep A 14, STORAGE CABINETS: TWO, ONE BUILT-IN UNDER THE WORK BENCH WITH A 28 IN. x 28 IN. LOCK OF 0.5 IN .
suervive — 1 S EQUIPPED DOOR, WITH ELECTRICAL OUTLET INSIDE. ONE REMOVABLE, WITH OPEN BOTTOM, LOCK (6) THE TEMPERATURE ACCURACY OF THE MONITOR SHALL BE +1° F
=3 WORK BENCH EQUIPPED TO SECURE CABINET TO TOP OF WORK BENCH, AND LARGE ENOUGH TO COVER A (7) THE MONITOR SHALL HAVE A CHART ADVANCE BUTTON, A TIME POINTER,
O O 22 IN. x 18 IN. x 18 IN. HIGH ASPHALT CONTENT (AC) GAUGE. A PEN ADJUST BUTTON, AND A TEMPERATURE ADJUST KNOB.
T 15. SINK: ONE, SINGLE TUB, ST/-\(INLESS)STEEL, 25 IN. x 22 IN. x 6 /5 IN. EQUIPPED WITH SPRAY THE RECORDING PEN SHALL BE AN INK TYPE WITH A SPARE PEN INCLUDED.
NOZZLE, ONE COMBINATION (MIXING) HOT AND COLD WATER FAUCET AND ONE SINGLE COLD WATER
=N HEATIG ONO) * FAUCET. ALL FAUCETS SHALL BE EQUIPPED WITH STANDARD HOSE THREAD SPIGOTS. DRAN SHALL T T OB SHALL BE SUBNERSIBLE TYPE J THERMOCOUPLE WITH A
HAVE NO TRAP. : :
n | {NGED WORK 30" RANGE ~ PUSH J 16. DRINKING WATER SUPPLY: DRINKING WATER DISPENSED FROM AN ACCEPTABLE WATER COOLING DEVICE. B. T"'E M';E'I'mﬁc"; EIECSE\EIE'&RTH:;gS%%ELERSE?\II-ISAI#II\-/EBIEAIE(EEIP(?:ERTWI\;ITTHTHAF SS;LOW'NG‘
C#mfj BENCH OVER BAR 17. TESTING WATER SUPPLY: 300 GALLON WATER CAPACITY, IN ONE OR MORE TANKS LOCATED ALONG ™ OF BLANK CHARTS
CURING TANK THE TRAILER END OR ALONG BOTH SIDES OF THE TRALER END, VENTED WITH MEANS OF DETERMINING ‘
4 | + WATER LEVEL, WITH ONE PRESSURE PUMP, MINIMUM 30 PSI DELIVERY PRESSURE. TEN GALLON (2) THE STEM OF THE THERMOMETER SHALL BE A MINMUM OF 12 IN. LONG.
\ ELECTRIC WATER HEATER. ONE COLD WATER FAUCET WITH BACK FLOW PREVENTER LOCATED ON (3) THE THERMOMETER SHALL BE A KEY TYPE, WINDING MODEL CAPABLE OF
) _ OUTSIDE OF TRAILER. WATER PIPES SHALL BE LOCATED SO THEY ARE UNEXPOSED AND PROTECTED 7 DAY, 24 HOUR RECORDING.
+r | Z * FROM DAMAGE. WATER SHALL BE SUPPLIED BY THE CONTRACTOR. (4) THE DRIVE MECHANISM SHALL BE CAPABLE OF OPERATING BEYOND TS FULL
= | 18. TELEPHONES: TWO TELEPHONES. TWO PRIVATE LINES (1FB) WITH TOUCH TONE SERVICE (IF AVAILABLE) RECORDING RANGE BY A MINIMUM OF 20%.
I FROM THE LOCAL CARRIER. ONE LINE SHALL BE SHARED BY THE TWO TELEPHONES. THE SECOND LINE (5) THE THERMOMETER SHALL BE CAPABLE OF OPERATING FROM 0° F TO 200° F.
AR ‘ DESK “r _+_ SHALL BE SHARED BY A COMPUTER AND FACSIMILE MACHINE. THE CONTRACTOR SHALL PROVIDE AN (6) THE CLOCK MECHANISM ACCURACY SHALL BE A MINIMUM OF 2% OF THE
R | CHAR EXCLUSION SWITCH (AB' SWITCH) FOR T(HE COMPUTER AND FAX. TR)AILER WIRING SHALL INCLUDE FOUR FULL-SCALE RANGE BEING USED.
: BOXES EQUIPPED WITH RJ—11 JACKS (TWO WIRE PAIRS PER JACK). TWO AT EACH END OF THE TRAILER. o o
. — T WHERE PRIVATE LINE SERVICE IS NOT AVAILABLE, PROVIDE ONLY ONE LINE. e (QCE';EIEECTOHRED;:%MRS”Q‘;ESi':ﬁtLBEEM’; U“::?é’gum %ZCZ: AFw/I? TZHioT AF'
5 AlE | ‘L J | Aie 19. FIRE EXTINGUISHER: ONE, DRY CHEMICAL, 10 LBS. CLASS ABC, UNDERWRITERS LABORATORIES, INC. MINIMUM 8 IN. OF THE STEM IS IMMERSED IN THE CURING TANKS AND IS EASILY
DRINKING CHAR \ ok | Ll APPROVED. ACCESSIBLE TO CHANGE THE RECORDING TEMPERATURE CHARTS.
WATER 20. RANGE: 30 IN. KITCHEN RANGE, ELECTRIC OR GAS, HAVING FOUR SURFACE BURNERS AND A .
\ ’ : 26. SECURITY: THIS SYMBOL -@- ON THE FLOOR PLAN DENOTES AREAS ON THE TRAILER WHERE
COOLER | BOOK 1 ()  SHELVES %\ WEATHER PROOF 3.5 CU. FT. OVEN WITH REINFORCED OVEN RACKS. ADEQUATE PROTECTION AGAINST ILLEGAL ENTRY, VANDALISM AND THEFT SHALL BE PROVIDED.
A ' 21. FORCED AIR OVEN: IF A FORCED AR OVEN IS REQUIRED, THE LOCATION WHERE THE OVEN IS PLACED 27. THE REQUIREMENTS LISTED HEREIN ARE INTENDED TO MEET THE NEEDS OF THE COOT
o o oo SHALL HAVE A MINIMUM 3 IN. DIAMETER PIPE INSTALLED AND VENTED TO THE OUTSIDE. TESTING PERSONNEL CONCERNING TESTING FACILITIES. THERE IS NO INTENT TO SPECIFY
4 , 22. MICROWAVE OVEN: ONE, 1.5 CU. FT. WITH AT LEAST FIVE POWER LEVELS AND A REVOLVING FLOOR ANY STRUCTURAL PORTIONS OF THE SUBJECT LABORATORY EXCEPT AS NEEDED TO
12 OR ROTATING POWER SOURCE. SATISFACTORILY PERFORM THE REQUIRED TESTING OF MATERIALS.
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GENERAL NOTES

. CLASS 1 FIELD OFFICES SHALL CONSIST OF A WEATHERPROOF, INSULATED,

TEMPORARY OFFICE TYPE TRAILER, CONSTRUCTED TO THE UNIFORM BUILDING
CODE SERIES, WITH FLOOR PLAN AND EQUIPMENT LAYOUT SIMILAR TO THE DRAWING
ON THIS SHEET. IT SHALL MEET OR EXCEED THE FOLLOWING REQUIREMENTS.

2. DIMENSIONS: 26 FT. LONG x 8 FT. WIDE OUTSIDE, 7 FT.—6 IN. HEIGHT INSIDE.
3. WINDOWS: A MINIMUM OF 4, WITH PROVISION FOR CROSS VENTILATION AND LOCKING.

| |
| | HEAT
| N *
~ HINGE i i
| |
DECK AND STEPS WITH
|
| : ‘%D%FBTL'EG; HANDRAIL ON EACH SIDE 5.
7 | \ DRINKING
ol | WATER *
DOUBLE _1 ! |sT0OL \ COOLER 6.
STORAGE_D ! ! PUSH ;
_+_ | I b } ! BAR :
""" 1 \ \
|
. ‘ 4
| 8
L | _
1
| L %
37" HIGH 9.
SHELVES
J 10
/. WINDOW 8” MIN. TREADS
L—"OPTIONAL 1.
e LIGHT %
0% o 20 IN. MIN. (TYP.) 12.
IS HEATING
7 | UNIT 13
l 14.
— |
o |
e | * 15
g ELECTRICAL | ‘
8 OUTLET ! | PUSH
= ! | BAR
2 1 1
o +
l \ i _
| I %
= — |
CHAR DOLBLE Desk loHAlRS 17.

. OUTSIDE DOORS: TWO, REINFORCED WITH DEADBOLT LOCKS. DECK, STEPS,

AND HANDRAILS AT EACH DOOR. THE STEPS SHALL BE PLACED SO THE
DECK CAN BE ACCESSED EITHER FROM THE SIDE OR FROM THE FRONT.
THE DECK, RAILS, AND STEPS SHALL MEET OSHA REQUIREMENTS.

HEATING: A THERMOSTAT CONTROLLED FORCED AR UNIT WITH A MINIMUM
INPUT CAPACITY OF 200 BTU PER SQUARE FT. OF FLOOR AREA.

AIR CONDITIONING: ONE, 8,300 BTU MINIMUM.

ELECTRICAL: WORK SHALL CONFORM TO THE NATIONAL ELECTRICAL CODE
FOR 110/220 VOLTS, 60 Hz, APPLICATIONS AND PROVIDE RELIABLE
UNIFORM POWER TO PROPERLY OPERATE ALL FIELD OFFICE EQUIPMENT.

. LIGHTING: ADEQUATE FLUORESCENT LIGHTING OVER ALL DRAFTING TABLES

AND DESK AREAS. THERE SHALL BE ONE 110 VOLT EXTERIOR PORCH
LIGHT FIXTURE WITHIN 2 FT. OF EACH EXTERIOR DOOR.

DESKS: ONE 30 IN. x FULL INSIDE WIDTH x 30 IN. HIGH, AT EACH END
OF THE TRAILER, SUPPORTED BY A LEGAL SIZE 2 DRAWER METAL FILE
CENTER PEDESTAL. EACH DESK TOP SHALL HAVE AN OVERHEAD SHELF
AND TWO PEN DRAWERS.

. DRAFTING TABLES: ONE 26 IN. x 72 IN. HINGED BOARD WITH DOUBLE STORAGE

BELOW. SLOPE BOARD 12:1 DOWN TO 37 IN. HEIGHT AT FRONT EDGE.

FURNITURE: FOUR CHAIRS WITH ROLLERS AND TWQO DRAFTING STOOLS. EACH
OF APPROPRIATE HEIGHT. ALL CHAIRS SHALL BE ERGONOMICALLY BUILT.

PLAN STORAGE: A PLAN RACK OR FILE FOR FULL SIZE PLANS.
CLOSET: A LOCKED STORAGE AREA OF 15 SQ. FT.

DRINKING WATER SUPPLY: DRINKING WATER DISPENSED FROM AN ACCEPTABLE
WATER COOLING DEVICE.

. TELEPHONES: TWO TELEPHONES. TWO PRIVATE LINES (1FB) WITH TOUCH TONE

SERVICE (IF AVAILABLE) FROM THE LOCAL CARRIER. ONE LINE SHALL BE

SHARED BY THE TWO TELEPHONES. THE SECOND LINE SHALL BE SHARED

BY A COMPUTER AND A FACSIMILE MACHINE. THE CONTRACTOR SHALL

PROVIDE AN EXCLUSION SWITCH (AB SWITCH) FOR THE COMPUTER AND FACSIMILE
MACHINE. TRAILER WIRING SHALL INCLUDE FOUR BOXES EQUIPPED WITH RJ-11 JACKS
(TWO WIRE PAIRS PER JACK), TWO AT EACH END OF THE TRAILER. WHERE

PRIVATE LINE SERVICE IS NOT AVAILABLE, PROVIDE ONLY ONE TELEPHONE LINE.

FIRE EXTINGUISHER: ONE, DRY CHEMICAL, 10 LBS. CLASS ABC,
UNDERWRITERS LABORATORIES, INC. APPROVED.

SECURITY: THIS SYMBOL -+— ON THE FLOOR PLAN DENQTES AREAS ON THE
TRAILER WHERE ADEQUATE PROTECTION AGAINST ILLEGAL ENTRY, VANDALISM AND
THEFT SHALL BE PROVIDED.

OOWR | 11 DR
L pop RLE | g
1 L L O
L 1o 1} | OVERHEAD_ |
" | ALOCRE
A 7
LL_ﬂ_ﬂ_n_n_U
g
FLOOR PLAN
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GENERAL NOTES

. CLASS 2 FIELD OFFICES SHALL CONSIST OF A WEATHERPROOF, INSULATED, 7. LIGHTING: ADEQUATE FLUORESCENT LIGHTING OVER ALL DRAFTING TABLES AND 14. CLOSET: A LOCKED STORAGE AREA OF 15 SQ. FT.
TEMPORARY OFFICE TYPE TRAILER, BUILT TO THE UNIFORM BUILDING CODE SERIES DESK AREAS. THERE SHALL BE ONE 110 VOLT EXTERIOR PORCH LIGHT FIXTURE
OF CODES, WITH FLOOR PLAN AND EQUIPMENT LAYOUT SIMILAR TO THE DRAWING WITHIN 2 FT. OF EACH EXTERIOR DOOR. 15. DRINKING WATER SUPPLY: DRINKING WATER DISPENSED FROM AN ACCEPTABLE
ON THIS SHEET. IT SHALL MEET OR EXCEED THE FOLLOWING REQUIREMENTS. 6. DESKS: ONE 30 IN. x FULL INSIDE WDTH x 30 IN. HGH AT EACH END OF THE WATER COOLING DEVICE.
. DIMENSIONS: 50 FT. LONG x 12 FT. WIDE OUTSIDE, 7 FT.—6 IN. HEIGHT INSIDE. " TRAILER, SUPPORTED BY A LEGAL SIZE 2 DRAWER METAL FILE CENTER PEDESTAL 16. TELEPHONES: THREE, 2-LINE TELEPHONES. FOUR PRIVATE LINES (1FB) WITH
EACH DESK TOP SHALL HAVE AN OVERHEAD SHELF AND TWO PEN DRAWERS. TOUCH TONE SERVICE. TWO LINES ARE FOR TELEPHONE SERVICES, WITH
. WINDOWS: A MINIMUM OF 6, WITH PROVISION FOR CROSS VENTILATION AND LOCKING. ROLL—OVER CAPABILITY FOR THE THREE TELEPHONES. ONE LINE SHALL BE
9. DRAFTING TABLE: ONE 38 IN. x 96 IN. TABLE, SLOPED 12:1 TO 37 IN. HEIGHT USED FOR THE COMPUTER, AND ONE LINE SHALL BE USED FOR THE FACSIMILE
. DOORS: TWO INSIDE DOORS, MAY BE LOCATED EITHER TO ONE SIDE OR AT CENTER AT FRONT EDGE OR WITH PROVISION FOR ADJUSTING THE SLOPE. MACHINE. TRAILER WIRING SHALL INCLUDE 9 RJ—11 JACKS, ONE JACK EACH
OF PARTITION. ONE CLOSET DOOR. TWO OUTSIDE DOORS SHALL BE REINFORCED FOR A TWO-LINE TELEPHONE, A COMPUTER LINE, AND A FACSIMILE MACHINE
AND HAVE DEADBOLT LOCKS. DECK, STEPS, AND HANDRAILS AT EACH OUTER DOOR. 10. WORK TABLE: ONE 72 IN. x 36 IN. TABLE. THE TOP OF THE TABLE SHALL BE LINE AT EACH END OF THE OFFICE, AND IN THE CENTER AREA OF THE OFFICE.
THE STEPS SHALL BE PLACED SO THE DECK CAN BE ACCESSED EITHER FROM FREE OF ALL SCRATCHES, CHIPS, AND DENTS. 17 FIRE EXTINGUISHER: TWO. DRY CHEMICAL 10 LES. CLASS ABC
-E)I-SIEIASII[?)EQS:I??ETJIRIE?\I'\#STHE FRONT. THE DECK, RALS, AND STEPS SHALL MEET 11. OFFICE DESK: ONE 72 IN. x 36 IN. DESK WITH SIX DRAWERS AND ONE CENTER ' UNDERWRITERS LABbRATdRIES, INC. APPR’OVEQ ' '
- PEN DRAWER. THE TOP OF THE DESK SHALL BE FREE OF ALL SCRATCHES,
. HEATING & AIR CONDITIONING: THREE TON CAPACITY AR CONDITIONING AND 80,000 BTU CHIPS, AND DENTS. 18. ?EﬁlllflégYWHTEHRli iggfﬁtm - (%“éCTT'I"OEN Fkgﬁ';;Lf\LTEgE[‘OETﬁTSRéRmDmSLHEAND
CAPACITY HEATING, CONNECTED TO DUCTING & THERMOSTAT CONTROLLED. 12. FURNITURE: EIGHT CHARS WITH ROLLERS AND TWO DRAFTING STOOLS. EACH OF THEFT SHALL BE PR%WDED. :
. ELECTRICAL: WORK SHALL CONFORM TO THE NATIONAL ELECTRICAL CODE FOR APPROPRIATE HEIGHT. ONE WORK TABLE OR DESK. ALL CHAIRS SHALL BE
110,/220 VOLTS, 60 Hz, APPLICATIONS AND PROVIDE RELIABLE UNIFORM POWER ERGONOMICALLY BUILT.
TO PROPERLY OPERATE ALL FIELD OFFICE EQUIPMENT. 13. PLAN STORAGE: A PLAN RACK OR FILE FOR FULL SIZE PLANS.
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REFERENCE
MONUMENT CAP

ROW

MONUMENT CAP

NOTE: A BLANK CAP MAY BE SUBSTITUTED IF THE APPROPRIATE CAP SHOWN ABOVE
IS NOT AVAILABLE. IF A BLANK CAP IS USED, ALL INFORMATION NORMALLY
INCLUDED ON THE APPROPRIATE STANDARD CAP, SHALL BE STAMPED ON
THE BLANK CAP ALONG WITH SPECIFIC PROJECT INFORMATION SUCH

AS PROJECT NO., DATE, POINT NO., ETC..

3 i |

3 1/4» i

ALUMINUM CAP
USED WITH ALUMINUM ROD

ALUMINUM CAP

TYPE 5

FOR PLACING IN EXISTING

CONC

RETE OR ROCK

CONTROL
MONUMENT CAP

34"

3"

LN/

BRASS CAP

TYPE 5
FOR PLACING IN EXISTING
CONCRETE OR ROCK

ALIQUOT CORNER
MONUMENT CAP

v.4, 2"
1.6, 11/p"—|

N PLASTIC INSERT

ALUMINUM CAP

_l_!——1.17"—!__

ALL MONUMENTATION MATERIALS WILL BE FURNISHED BY CDOT

THE MONUMENT TYPE SHALL MEET THE MINIMUM STANDARDS AS DETERMINED BY THE COLORADO STATE BOARD OF REGISTRATION
FOR PROFESSIONAL LAND SURVEYORS RULES (STATE BOARD RULES).
THE CDOT SURVEY COORDINATOR SHALL APPROVE ALL EXCEPTIONS FOR STAMPING MONUMENTS DIFFERING FROM THE STANDARDS.

TYPE 1 AND TYPE 1A ALUMINUM FINNED ROD MONUMENTS

ALUMINUM CAP

THIS MONUMENT SHALL BE USED FOR ROW OR REFERENCE MONUMENTS OR MAY BE USED FOR AN ALIQUOT CORNER MONUMENT.
WHEN USED AS AN ALIQUOT CORNER MONUMENT, INSTALLATION AND RECORD FILING REQUIREMENTS SHALL BE AS STATED

FOR TYPE 3 AND TYPE 3A MONUMENTS.

MONUMENTS SHALL BE INSTALLED BY ATTACHING THE PROPER SIZE TIP TO ONE END OF A SECTION OF FINNED ROD, AND A

3 IN. LONG X 3/4 IN. DIA. STAINLESS STEEL ADAPTER TO THE OTHER END. THE DRIVER IS THEN PLACED OVER THE STAINLESS
STEEL ADAPTER FOR THE HAMMER TO CONTACT. TYPE 1 MONUMENTS SHALL USE A MINIMUM 3 FT. SECTION OF FINNED ROD.
WHEN SUBSURFACE ROCK OR CONCRETE IS ENCOUNTERED LESS THAN 3 FT. BELOW THE GROUND SURFACE, THE ROD

SHALL BE EMBEDDED IN THE ROCK OR IN CONCRETE AT LEAST 6 IN. AND GROUTED IN PLACE. THE ROD MAY BE SHORTENED
TO ACCOMMODATE THE CONDITIONS.

WHEN UNSTABLE SOIL CONDITIONS ARE ENCOUNTERED, ADDITIONAL SECTIONS OF ROD SHALL BE ADDED TO ACHIEVE STABILITY.
HORIZONTAL AND VERTICAL STABILITY ARE REQUIRED.

TYPE 1A MONUMENT INCLUDES MONUMENT BOX. A LOCKING CAST IRON ACCESS COVER SHALL BE INSTALLED WHEN THE MONUMENT
IS LOCATED IN THE ROADWAY PAVEMENT.

TYPE 2 AND TYPE 2A ALUMINUM FINNED ROD MONUMENTS

THIS MONUMENT SHALL BE USED FOR HORIZONTAL AND VERTICAL CONTROL MONUMENTS. WHEN UNSTABLE SOIL CONDITIONS ARE
ENCOUNTERED, ADDITIONAL SECTIONS OF ROD SHALL BE ADDED TO ACHIEVE STABILITY. HORIZONTAL AND VERTICAL STABILITY ARE
REQUIRED. IN MOST SOIL CONDITIONS THE TYPE 2 MONUMENT IS EMBEDDED 6 FT. INTO THE GROUND.

THE MONUMENT SHALL BE INSTALLED BY FIRST ATTACHING THE PROPER SIZE TIP TO A 3 FT. LONG X 3/, IN. DIA. ROD, THEN
DRIVING THE ROD AT LEAST 30 IN. INTO THE GROUND. ADDITIONAL 3 FT. LONG X 3/, IN. FINNED ROD SECTIONS SHALL BE
ADDED AND DRIVEN FLUSH WITH THE GROUND UNTIL THE MONUMENT IS IN A STABLE POSITION. THE FINS ARE BENT OVER
USING PLIERS TO ACCOMMODATE INSTALLING THE CAP. THE CAP IS FIRMLY SEATED ONTO THE LAST FINNED SECTION OF ROD
USING A DEAD BLOW SLEDGE HAMMER.

TYPE 2A MONUMENT INCLUDES MONUMENT BOX. A LOCKING CAST IRON ACCESS COVER SHALL BE INSTALLED WHEN

THE MONUMENT IS LOCATED IN THE ROADWAY PAVEMENT.

TYPE 3 AND TYPE 3A ALUMINUM PIPE MONUMENTS

THIS MONUMENT SHALL BE USED FOR AN ALIQUOT CORNER MONUMENT. THE INSTALLATION OF THIS MONUMENT AND RECORD
FILING SHALL BE DONE IN ACCORDANCE WITH THE STATE BOARD RULES. ALSO REFER TO THE CDOT SURVEY MANUAL AND
THE BUREAU OF LAND MANAGEMENT REQUIREMENTS FOR MONUMENT INSTALLATION. THE LAND SURVEYOR'S LICENSE NUMBER
AND THE YEAR SHALL BE STAMPED ON THE CAP.

TYPE 3A MONUMENT INCLUDES MONUMENT BOX. A LOCKING CAST IRON ACCESS COVER SHALL BE INSTALLED WHEN

THE MONUMENT IS LOCATED IN THE ROADWAY PAVMENT.

TYPE 4 ALUMINUM MONUMENT

THIS MONUMENT MAY BE INSTALLED IN LIEU OF REPLACING THE ENTIRE MONUMENT WHEN REBAR IS IN PLACE AT AN ALIQUOT
CORNER LOCATION. REFER TO THE STATE BOARD RULES. A MINIMUM 2 IN. DIA. CAP SHALL BE USED ON 3/, IN. (#6) REBAR.

TYPE 5 BRASS/ALUMINUM CAP MONUMENT

THIS MONUMENT MAY BE INSTALLED IN LIEU OF ALL OTHER CDOT MONUMENTS, WHEN THE POSITION IS LOCATED IN CONCRETE
MONUMENT APPLICATION T CNURL OR STABLE ROCK FORMATION.
MONUMENT TYPE 43 E_J TYPE 5(S) COPPER ALLOY CAP MONUMENT — SMALL
CAP TYPE 165" THIS MONUMENT MAY BE INSTALLED IN LIEU OF A TYPE 5 MONUMENT, WHEN THE POSITION IS LOCATED IN A CONCRETE SIDEWALK,
1 1A 2 2A 3 3A 4 S 5(S) : CURB OR GUTTER, OR WHEN SETTING A TYPE 5 WOULD COMPROMISE THE INTEGRITY OF THE RECEIVING STRUCTURE.
X X X X 3 STAMPING REQUIREMENTS:
REFERENCE : — ® "RP”, WHEN THE APPLICATION IS A REFERENCE POINT.
ROW X X X X — — @ "ROW", POINT NUMBER, "LS”, AND REGISTRATION NUMBER
CONTROL X X X X | WHEN THE APPLICATION IS A ROW POINT.
\ ( ., @ "CP" AND A UNIQUE IDENTIFIER PROVIDED BY THE REGION SURVEY
ALIQUOT CORNER X X X X X X 1.4 COORDINATOR, WHEN THE APPLICATION IS A CONTROL POINT.
RIBS @ "PE”, POINT NUMBER, "LS”, AND REGISTRATION NUMBER
PERMANENT EASEMENT X X , , Lo )
WHEN THE APPLICATION IS A PERMANENT EASEMENT POINT.
PROJECT POINTS X X ® "PP" AND POINT NUMBER, WHEN THE APPLICATION IS A PROJECT POINT.
— TYPE 6 ALUMINUM MONUMENT
WITNESS POST * 4-{ 47" }7 THIS MONUMENT SHALL BE USED FOR PERMANENT EASEMENTS, PROJECT BENCH MARKS, PROJECT POINTS, AND REFERENCES.
X X X X X AN ALUMINUM CAP WITH A MINIMUM DIAMETER OF 11/, IN., SHALL BE USED ON 5/g IN. (#5) MINIMUM REBAR.
(REQUIRED) ) ]
COPPER ALLOY CAP * WITNESS POSTS
TYPE 5(S) THE WITNESS POST WILL BE SUPPLIED BY CDOT AND INSTALLATION SHALL BE INCLUDED IN THE WORK. IT SHALL BE DRIVEN WITHIN
FOR PLACING IN_ EXISTING 1 FT. OF THE MONUMENT WHEN POSSIBLE. A DELINEATOR POST WITH A 9 IN. X 12 IN.METAL SIGN PANEL MAY BE USED IN LIEU
SIDEWALK, CURB, OR GUTTER OF THE PLASTIC POST. THIS POST SHALL CONFORM TO STANDARD PLAN S-612—1. A REQUIRED WITNESS POST MAY BE OMITTED
WITH THE APPROVAL OF THE ENGINEER IF THE WITNESS POST LOCATION IS WITHIN A TRAVELED WAY, DRIVEWAY, OR ACCESS OPENING.
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