1
3

For Item No. 606, Guard Ras/ Type 3.
The special end shoe sholl be 10 9.
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. r.?_..df_ N REVISIONS
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3{ 'Zé”POSf / &3 R
bolr s/or =) ! .
=~ : : ) _ : N . o
ve/ Direction . - L A
ML §'23"3 Slors M ./ @ foles for W - 5 . /
. , SRR porrs . L B ) ‘ /y 7/
Irave/ Qrrectson : P /
- ' 3 (G /
P17 F : ’ / /
P-/6- A '% : / 4
P-16-D ™ —/ (/
: / ~Y -
/
— - N L
. - . = == =7
SPECIAL END SHOE / R
S -PEQ'D  FA STR Ny ’ _
. - SRS . ' : t
Gen Notes v f\ ’ £ Splice )
For additionol details of guird rail ond “\ Lo 34 %" 3%
ifs installation not shown on these sheers '\ ) . o
see Sl M-G06 -48. - $
A/ work necessary ro occ onplish the . \ 4
above shall be included in the bid price q\

PLAN CONNECT I1ON "A”

Stee/ ond galvon/zed in occordonce
with ASTM Designarion.: A 93 or A /23
with Coaling closs Z2.50.

3
z/

Chijp concrere 7o char
End Shoe-

1

CHECKED BY

' 7/3 > 7 'mfer/}ad« Ao o
wedge expn. anchor bolrs.
Sty one 3@ 1% thck

Fitler witt eoct bols

CHECKED DY
DETAILED BY

125-0" Radhivs

Aooadwoy Svrioce //

.

|
|

SECTION B-8

CUARD RAUL COMIECTION "A"

FReqgd £a. Struc fore

AS CONSTRUCTED
NO REVISIONS 77

Top of Pa V]_ﬂlnern‘/)

a 700 0ffx/3‘f/'p9 Corsd ) . . ) 7 5 : DIVIS'ON

+ : 4 : i GUARD RAIL (TYPE 3)
e —————— - B ComnEcTIoN 7o |
o : ¥ L A N CXSTING STRUCTURE
: —Lt A Tron- . S ) '
DETAUL. OF CONCRETE WD SECT /oM AT SRIBEE : : N

‘**44?qg_'¢.£2¢rf ?;uc Fore
Concrete Class ,r;é{ for Eé'f'c‘om;z“/?ﬂ =L0Cu Vo,

w m,ﬁkr;og fg_u_&a.?/mgz
—————— , : L E Structure
- Pay Ztem  Viarizble C.ara —_ . bt —
. P : : dow= *er” ¢ ' |DWG.No.B_ 7/ —_oF / |
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STANDARD SIDE APPROACH ROADS, FLARING, CUT SLOPE TREATMENT &
WIDENING AT BRIDGES AND AT CREST OF GRADES

GENERAL DETAILS FOR FLARING OF EARTH CUTS,
CUT SLOPE TREATMENT & WIDENING AT BRIDGES

See Typical Section for Slopes

ol
>
H
ks NORMAL CUT ' DISTANGE
5 SL0PE o e
o '
I To | 24° 24's
1.5 To | 16" 24's
| 2 To | 12 24'+
370 | 8’ 24'+

*

See Typical Section for Slopes

~

FLARING OF EARTH CUTS : The backslopes of ends of all aarth
cuts shall be flatfened & where necessary the ditch shall be widened
graduolly to dischorge side ditch drainage awoy from the base of
adjocent fill slopes in order to avoid erosion & to improve appearance.
The transition of flattened backsiopes & widaned ditch shall be con-
structed in such a manner that o uniform oppedrance of siope & ditch
results. Backslopes shall be fiored to the approximate "L distance
shown on Slope Table included with this detail. Rock cuts shall not

® CUT SLOPE TREATMENT IN EARTH CUTS: The intersection of cut
slopes with the existing ground shall be rounded in earth cuts, beginning
outside the slope stoke and extending down the cuf slope. The exact
dimension witl be determined by the Engineer based on the type of
material encountered.

Quantities shall be included in "Unclassified Excavation”,

* WIDENING AT BRIDGE APPROACHES!: Roadway embankment at
bridge approaches shall be so constructed that base of surfacing at
shoulder point is a minimum of 2 ft. beyond the edge of bridge deck.
Where widening is necessary to achieve this result it shall take place
gradually over o distance of 300 f1.

Fa
| "y
L]
5%
ST
&
N {/
wln 2D .
H &L P i
o /// /4’\ be flared.
S I _ . . . N
o /// B L &_ Floring, with widened ditch.
- L —
Grodual widening of ditch to minimum of
10 feet increase when necessory fo avoid
discharge of side drainage into adjoining
Case I fill slopes.
| L
.
o, A5t
8 =TT
) =
non .
H S _ e —
0\6\006 o
oo g
e

Descending Grode

Case I

WIDENING FOR BITUMINOUS CURB ( Only where Guard Rail is required);
See appropriate M-Standard for Guard Rail.

PLAN OF FLARING IN EARTH CUTS

Not Steeper then 10

Not Steepe, thon 10 o

rE&2

Not Steeper than !

Descending Grode

Case 1

~

®&D , TRAFFIC  FLOW B
= ! )
Edge of N / 20'Radii fo be used on private road opproaches.
g [ | Edge of
STANDARD GROWNED SECTION  Traveled Way MEDIAN 1 (BD [~ shoulder | |
* 1 1 1
N —— Py "/_/(:“—' A _’-/‘ 4: i
(o "
. 20" radii to be used on TYPICAL SECTION_FOR_MEDIAN CROSS OVERS
QOIVer"col Curve emergency median cross overs L
20 20' Minimum (6 ft. —»!
. Slope 0.02' per f1. [‘— 1
~ Shoulder Line . 6:
, Lt ! . e .
= = N
o T e oy
002 per f1. [~—— 20" ——=—20'
[~ 40' Vertical Curve
172 FILL SECTION g
SUPERELEVATED SEGTIONS TYPICAL SECTION FOR APPROACH

) 30" Vert, Curve
15— |5’ 5‘T5’
————

i

STANDARD M-203-B

e D DIVISION PROJECT NO. SZ%FT
9 ‘coLo.
(JULY I, 1965)
REVISIONS
TYPICAL PLANS FOR SIDE APPROACH s ealiedion_Cass Over e
7-30-68| Dept. Name MRH
ROADS AN D EM ERGENCY MEDIAN CROSS OYERS 4-1-69 Widening for Guard Rail |{MRH
Where practical Side Drains ore to be placed in line with the roadwoy ditches. i I [42770| Cut Slope and Note MRH

50' Radii 1o be use
Radii may be vari

172 CUT SECTION

10'VC. ’

(
—- Shoulder Line

¢

~N -
Slope

002 per ft.

Slope
0.02'per ft.

E——i— 15'

aeco® s '»75;}»75{00‘—
fion
5 sonon®” SECTION OF SIDE DITCHES P
) ) ) . oW -
Section A is o shallow ditch section.

e 20" —~

Ll

—
30" vert. Curve :"lo'

~

CUT SECTION

|
Shoulder Line

vC.

FILL SEGTION

-7

40’ Vertical Gurve
ZO'T 20‘1
e — —
! .
-

Grown slope extended not more thon 0.t per f1.

d on all intersecting roads except private approaches.
ed to suit field conditions.

Not Steeper than \C%

Slope not steeper
than 2:]

NOTE:

Minimum 16 ft.
2" Min.

~Sl. 0.02" per ft.
172 CUT SECTION /2 FILL SECTION

Road Approaches shall conform to the above details unless

Not Steeper than 10%

otherwise indicated on plans. The width of the crowned secticn shall
not be less than the width of the crowned section of the existing approach
road ond the new construction shall not be less than 16 feet in width.

Siope not steeper
‘ thon 1-1/2:|

DETAILS FOR DITGH & WIDENED SHOULDERS AT CREST OF GRADES

( TO BE USED ONLY WHERE SIGHT DISTANCE AT CREST OF GRADE IS 600 FT OR LESS)

SF'—::!

* Subbase

Section C is normai ditch section.

Aand C.

Section B shall be on a wniform transition between Sections

The modification of the ditch indicated shall be used only
ot the crest of grades from which drainage brecks both ways.

All work shail ba don
to the Project.

Base Course extendin
class of material

The maximum grades

perty or create other un
used wherever feosible.

All side opproach roads to the Project shell be Gravel

Formuia for finding the Crest of Grade

- Plus Grode

B 96—
< To be constructed thru widened sections when Algebraic Diff.

callea for on plans for normal roadway section.

Bituminous Pavement

Crest of Grade

Base Course

&
250" ——

L NQOTE

Where section isin emucnkmenr/o# crest of
b grades,the shoulder shall be widened on amount
equivalent to thot used on ditch sections, thus
providing a symmetrical section at all cresis.

-loo‘—-‘—vs‘

]

7 5'-'
]
o
B
@

L 250 —-|

Sec. B —F—

!
:

d

N

GENERAL NOTES

i€ in uccordance with tha Standard Spacifications appiicable

g opproximately to the Right of Way Line. Estimated tonnage and

required for this operation are shown in the Aggregate Base Course Plan.

shown are to be the limiting grodes for all rood approacnes. Modifications

of grades will be permitted where adherence to the grades as shown would ccuse damage to pro-

satisfactory conditions. Grades flatter thanthe maximom shown are to be

L
PROFILE VIEW SHOWING DISTANCES AND
RELATIVE POSITIONS OF DITCH- TREATMENT SECTIONS

Surfoced with @ 4 inch thickness of Aggregoate -

~

R-2

DEPARTMENT OF HIGHWAYS

STATE OF COLORADO

DIVISION OF HIGHWAYS
APPROACH ROADS,

BFLARING,CUT SLOPE TREATMENT, |
M BRIDGE & CREST WIDENING |

s

'
1
|

Designed by A.7.
Made by SUM §ASH

B Checked by GRS | Bate:

Approved by s NG,

Staff Design Engr.
Tl v, 19¢s,

STANDARD M-203-B
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CONCRETE BOX CULVERTS & WINGWALLS

Ground
Line

Structure Backfill.

Structure
Backfill

All material that is to be compacted shall be placed in horizontal layers
not more than 6" inches in depth and compacted before the next layer

STANDARD M-206-AA B e s [T
CAST IN PLACE CONDUIT viil coLo. ’
{MARCH |, 1971)
(SHEET | OF 2) REVISION
Embankment Material ,f{czmd 2-16-72 |CBC, Abut, Walls. MRH.
—— F\b_ CIRCULAR CONDUIT
" Structyre dMeasurpd
Backfill— from outside
of pipe.

is placed. For Arches, Rigid Frames and Box Culverts the fill shall Qe
brought up uniformly on both sides of the center of structure to avoid
stresses in the structure caused by unsymmetrical loading.

A

2'Min. below-
girder or as
shown on plans

R-1
Grading Plane

-

Structure ——___
" “Backfill

Ground

a7 Line
its of Strucure

Excavation

7

/7
Slope Paving,
Riprap, etc.

Finished
Slope

—

k—ﬁa

Structure
/Backﬁl/ \

Grading

Plane

\

DROP INLETS, DIVISION BOXES,
HEADWALLS, ETC.

Structure Backfill

Structure ]

Backfill R N %ﬂ\\,;,/\\y e
Embankment . - S 9 =
Fill Material .. _' S Structure

. ? ~4 Excavation
f At
: I'-67

Natural Ground
Line

§

new
E

Note:
"E"= Limits of Structure Excavation

IN. ROCK

.. Limits of Structure

Origine! Ground Line

-Structure Backfill

ABUTMENT IN EMBANKMENT

IN soIL

6" Rock Excavation
Limits of Structure Excavation

Structure
Excavation

“Megsured from outside of pipe,

ELLIPTICAL OR

ARCH CONDUIT

Excavation

adway Embankment

SIPHONS OR CONDUIT IN TRENCH

Embankment Moterial

Structure .
Backfill Limits of Structure

Excavation

e/ Measured from outside of pipe.

Limits of Structure
Excavation

NOTES:

4 When two or more conduits are /aid side by side they shall be spaced so
that the adjacent pipes wiil be LpI.D., 151.5 or 3 feet apar? (including wall
thickness ), whichever is less. Minimum spacing shalf be nof less than 1 foor between
outside walls of pipe. N

For additional culvert installation details see M Standords for meltal,
conicrete, or structural plate pipe culverts.

2'Min, below
girder or as shown
on plons

Structure

o7 A
Sracing Excavation

Plane

Limifts of Structure
Finished Excavation

Slope

HEADWALLS AND END OF CULVERTS

Structure Socktil 51088
ABUTMENT IN ORIGINAL GROUND _Impervious

®r=1). Material

1~e"

o Botfom of trench as excavated. For applicable limits of Structure Excavation,
see bedding detalls on standards for culverts. N

GENERAL NOTES

All work shall be done according to the Standord Specifications applicable to
the Project.

Where the roadway cross section is in fill, excavation for concrefe footings

(except those in rock or those on piles) and for box culverts shall be done
according fo the following:

Embankment shall be built up and compacted fo a point one foot above

the bottom of the box or one foot above the bottom of the footing. The trench shall
then be excavated fo accommodute construction of the box or footing .

Excavation and backfill patterns different from those indicated on these
sheets will be shown eisewhere on the plans.

Excavation for structure installation shall be classified as "Structure
Excavation " unless otherwise shown on plans.

TRENCH FOR PIPE UNDERDRAIN

One thickness of Building Paper

6" Minimum (30 weight) or plastic sheeting
(10 mil.) or 4 layer of loose straw
\R\\\-\\\\\H‘-ll\\{ \“\\ ‘(‘l pn or acceplable equivalent,
INTERCEPTING Structure Backfil \\‘\\\‘\\‘\‘\\\(\:‘l\“‘l““h:‘:,"mm"" Wl
———__Structure i AWK j‘_\\\‘\lu.lh'l‘\.f'.l‘n’"l'm
Ground Line
NN Filter
RGN Impervious Material 30" T AT
2 . " Material B
ol ] ' DEPARTMENT OF HIGHWAYS
) v
) e A ! .} STATE OF coLORADO
¢ oo ; < Structure Botter 1/ :1 — 3-0
5 7 7 Backtill DIVISION OF HIGHWAYS
P e 7’,"/,'7///,/’////,'/i’, -, :
B A At . Underdrain EXCAVATION AND
.- B A A SIS :
PPiel ,/7’/’I’//,’//'/,I’//’Z'///’/’/:’/’2’///,/’/" #The lightest nominal thickness BACKFILL
. e R for underdrain shall be:
Ground Line y O AR ANAS T Ype W PipeCloss I £17 |Cass IIT 3 FOR STRUCTURES
3 Steel 052" l .064” Desi NanA
. " " ‘ gned by HEP | Approved by, G
Aluminum 048" |.060 ’—— 2'—6"—~—! Made by DM.E.. |Stoff Desig?;c%ngn
B Checked by L.E.O. | Date: - 'March i, 197I

STANDARD M-206- AA (SHEET [)




FEDERAL ROAD

SHEET ToTat

STA N DAR M REGION NG. DIVISION PROJ. NO. No. SHEETS
D 2 O 6 AA vin COLORADO
( MARCH 1, 1971)
STRUCTURE EXCAVATION MEASUREMENT (SHEET 2 e
) FOR P I PE CU LV ERTS 2-16-72| Revision date only. MR H.
STRUCTURE EXCAVATION MEASUREMENT
_L FOR CONCRETE BOX CULVERTS
r _—77_/_//"_"__ VAAY, A ]
/ /7 /7 /S /7 /) _
- 4 / / / /_ / /— / Y/ / l W (Outside width of box) w3’
Jﬁ ___Z__/__Z L/ _Z WEEVEN W NN T T T T T 7 T
Limits of measurement for D =Inside Diameter or I/ / / 17 __/L. - _ 7 77 7 .7 74 — 7 7 171 /
Structure Excavation Inside Span of pipe. l / 7 =+ 7 7 =7 7~ 7 7 /— 7 T/ / [
PLAN D+$ ' for structural plate pipe culverfts. — [/ 7 o — £ a 7 7 — / 7 / / - / / / 74 /‘ } -
ARy S Py A A S S A S S A A S SR
N L/ 7;7///—#//—//77—/_//7 vl
Original Ground\B’ N _—/’\ v L S LT_L_/ L L L L J
355 gf:':/efe = 7 Z 7 7} ‘r z Limits of measurement for _{ ’
%78 / // / , /1 / / l Structure Excavation
’ﬁ_ﬁ,_|_,—{—7——/——7"‘7’:_________\_j_ —————— FL.Ditch PLAN
T ____>_<i’—'"'— offom of Trench as excavated n, -
1'-6" *[-—l. Embankment Length of Structure —] r-6"
t Length of Profile = Length of Structure plus 3' 1
P For applicable limits of Structure Excavation, see Without Channel Change or Channel Improvement
PROFILE bedding detalls on standords for metal, reinforced
- concrete and structural plote pipe culverts.
STRUGTURE EXCAVATION MEASUREMENT E o \
R iginal Ground——— ——~— — 1 - =) //‘r
FOR DIVERSION OR DIVISION BOXES e 71,_7,_7—,—7 Vst S e A A S AV i /7 4
7 /-0" .
Y Z 4
o —TS 7///// /////Jf / L I/ / |
W(gfu 's’,‘ffc,f'{,’,‘gﬁ’_— IW+3' 1/ 7\/ 7\// \/ / / Bottom of Trench as excavated 4
Tr 7~/ ey VaAyan M—l_/_ - ~ Embankment
/|y / L VA V. 4 1-6" f Length of Structure 1'-6"
| 7 7 / ./ /| ,
) / / / / / / /o / / L _€ of R f Length of Profile= Length of Structure plus 3' {
|/ ./ 777 VA /’ /  / /1' tructfure
7 7 1/ 7 7 PROFILE
| / 71 V * —_—
V] [ _/] __/_}_/_L_J
/
Limits of measurement for With Channel Change or Channel Improvement
Structure Excavation NOTE.
See Sheet | for General Notes and
PLAN _‘/ w\ Backfilling Details.
*
Original Ground .
Flow Line
- —_ f e —_ —t+ -~ 7 7 / / , / / 7 !
7./_//7_/7‘_7_//|FL‘DHch 177 /-, 1,/ /710
DA A R Ry Ars | '// // / // £_ Bottom of Trench as excavated L/ gy TS RN
o Srevared <" - B DEPARTMENT OF HIGHWAYS

as excavated

'

-6"

/'-s‘~—" L“ Length of Structure ——————»=| ¥

Length of Profile = Length
of Structure plus 3'

PROFILE

[

Length of Structure J

% Along ¢ of Structure

Length of Profile = Length of Structure pius 3' 1

PROFILE °

m Areas to beused for Structure
Excavation computations.

r-e" M STATE OF COLORADO
B DIVISION OF HIGHWAYS

EXCAVATION AND
BACKFILL
FOR STRUCTURES

i Designed by: M.R.H.| Approved by ;
il Made by:  H.P.B.|Staff Design r.
W Checked by: Date: March I, i97I

STANDARD M-206-AA (SHEET 2)




¥ X FEDERAL ROAD SHEET TOTAL
STANDARD M-603-M e T R

. o e v (MARCH 20, 1967) ’ COLORADO | *
: TAL CULVERT PIPE (rv ELDED OR HELICAL FABRICATION)
FILL HEIGHT & THICKNESS TABLES FOR METAL CULV E (rveTeo, w e
oy pes . » B i
) . " i . -23- opt. Name, e LR.H.
CORRUGATED STEEL PIPE (2'x1/2") OR (2-2/3" 2) corruearions ~ CORRUGATED STEEL PIPE ARCH = 211 ~71 | Thickness Tobles, Genaral Netes. MR M.
PIPE HEIGHT OF FILL OVER TOP OF PIPE IN FEET PIPE 'T’CE)LGHJF ?”I:PEFHI-NL FQ%/E?
SIZE | AREA | 1 |10+ | 15+ 20+ | 254 30+ 35+ | 40+ | 45+| 50+ | 55+ | €0+ | 70+ 80+ | 90+ Spon- | G En | N5 T 7 T 8e] o+ [10sN2r :
B Sq.Ft) | to to to to to to to to to to to to to to to pan- q.Ft, .
o] ST [0 [ 18 |20 | 25 | 30 | 35 | 40 |45 |56 | 55 |80 | 70 | 65 | 96 | 100 (s (nches) | fo | to |t | to | 1o | 1o METAL CULVERT WITH END SECTIONS METAL CULVERT WITHOUT END SECTIONS
12 0.8 |os4].064 |.064 |.064 |.064 .054THE;(4NF.sass-wlN‘o':icﬁgss«; .064 |.069 |.064 |.079 |./09 THICKNESS IN INCHES I I L i fr— Lyor Lp - -
15 1.2 loee|.069 | 064 |.064 |.064 |.064 |.06% |.064 |.064 | 064 |.064 |.079 |.;09 |.709 |./138 18 x 1 1.1 3 Vp | 069 [.064|.064 | 064 |.064] 064 _»l 1 Minimam Lz = Stope 4:1 or Flotter 5/"/;3’;’0550;;
18 1.8 |.064|.06¢ |.064 |.064 |.064 |.064 |.064 |.064 |.079 |.079 ). 109 |.1090 |.138 |.168 22x 13 1.6 4 .064 |.064|.064|.069 |.064 — t\ f — 31 fhan 4.
24 3.1 |.os4|.064 |.064 |.064 .%4_._079__-_&9_./2_9_./3_8__-/2_/ 25x 16| 22 4 064 |.064|,064|.064 | |
30 49 |os+4|o6¢ | 064 |. 064 '.-079 .079 |./09 |./09 |./138 |.i68 29 x 18 2.8 4 lfp |.064.064}.064 =
36 7.1 |.os¢[.064 |.064 ro“ .079 |.109 |.138 |.168 // 36 x22| 44 5 |.064 | 064|064 End Section - 2’ Mimimum —] e
42 96 |.064|.064 ‘_.a_es:_l.os4 064 |.079 |.o79 |.109 3 x27| 64 5 11y |60
48 12.6 | 064|.064 |.064 |.064 |.079 |.079 |.109 |./s8 50 x 31 8.7 6 079 “H = Maximum height of fill over top of Culvert, including pavement.
54 15.9 |.o79|.079 1.073 |.079 |.079 {.109 |./09 / ; 58x36] 114 00 ‘
60 [ -19.6 |./09].109 l./as 109 |.109 {.109 |.138 ——=wSee General Note. X . 7 : L/ = Lenglh of Culver! o be measured when ploced in accordonce with Section 617
766 23.8 |.109)./09 V.109 |.109 |./38 |.138 |./68 65 x40| 14.3 8 . 109
T 72 28.3 |38 | /35 ! 138 1736 |68 / . 72x44| 17.6 9 138 Ly = Length of pipe to be measured when placed in accordonce with Section 603.
78 33.0 |./68).768 :./53 .168 Length of extension, when placed in accordonce with Section 617, shall be the
84 38.0 |)./68}./68 4./58 : actuval number of feet of new culvert required.
TABLE II TABLE IV TABLE ¥ v ,
CORRUGATED STEEL PIPE 3"x I corrusaTions _ CORRUGATED STEEL PIPE 3'x 1" corrusATions CORRUGATED STEEL PIPE ARCH 3'x1’
RIVETED OR HELICAL FABRICATION % SPOT WELDED OR BOLTED (172" ASTM A 325 BOLTS) FABRICATION ED CORRUGATIONS
PIPE HEIGHT OF FILL OVER TOP OF PIPE IN FEET PIPE HEIGHT OF FILL OVER TOP OF PIPE IN FEET PIPE HEIGHT OF FILL OVER - INSTALLATION OF METAL CULVERT PIPE
SIZE | AREA | | [10+]15+[ 20+ 25¢(30+]35+[40¢[45+[50+{55¢[60+[ 70+ SIZE | AREA]| | [ 10+]15¢+[ 20+ 25+ 30+] 35| 40+ 45+]50+] 55+] 60+[ 70+| 80+ 90+ SIZE |AREA| CORNER| TOP OF PIPE IN FEET
{Bg) | {Sq.Ft) | to |to {to | to| to [to |to [to |to [to Jto |{to |to (Ba) | (Sq.Ft){ to| to [to [to [to[to[to]to |10 [to [to {to |to |to |to Span~ [(Sq.Ft)| RADIUS| 15[ 10+ 11+ J12¢]14+ Top of Roadway.
Inches 10 {15 [20 | 25 |30 |35 |40 (45 (50 |55 {60 (70 |80 Inches 10 [-15 120 |25 |30 |35 [40[45 [50|55160]| 70|80 [90 |I0O Rise (Inches)| to to fo [to lto [ | e —_———
THICKNESS IN_INCHES THICKNESS IN _INCHES (Inches) 0] 1] 12 ]i4]15
e . THICKNESS IN INCHES Steel! Pipe or
36 7.1 |ose |ose|osd|.064|.064 l‘f.’ilf?f ._/ozlios» 109 |.109).138 |./68 36 7.1 los4|.064 064 .064L024l.06‘4 .064|.079 |.079 lo73).108 |.109 | 109 |.109 }/35 a3x27] 64 7 3/a | 0e [.06¢] .06 ) m Aluminum Pipe
42 9.6 |06+ |064|064|.064 079 |.079|079). 109|105 |.109 |.109 | 168 42 9.6 |.064|.064 |069|.0644.064|.064| 064|.079 |.079 |.109|.109 | 109 ] 138 | 168 1/ 50 x 31 | 8.7 s 057 | 067|064 / / f )
48 12.6 |os4|oss|oss ,a79l;019 1o79).109).109|.109| 138 |.168 48 12.6 |.064|.05¢4|06¢|05¢d0s2|.079 | 079|.079 ). 109.109|.109| 138 | 168 58 x36 |11.4 10 o |.06¢ |04 .04 %/ 0.7 By ‘o hargua/;dd f;”:;’x’:e;’;
54 15.9 064 | 064| .064'._079..079 109 |.109|.138 |.168 54 15.9 |.064|.064 .oe4:,054 064,079 |.079)./09 |. 138 |.138 65 x 40 | 18.3 12 067 |.007 | 06+ // /'6""' depth requirad.
60 19.6 |.064|06410641.075 |.109 |.109|.109|./36 60 19.6 |.064|.064 | 064y.064|.079|079] 109 |. 72 x 44 | |7.6 13 /g |.064 |.064]|.064 X 7
66 | 23.8 |[064|oselorsbors|.ios |.09]. 138 66 23.8 |.06¢ 064 |06dl.ors|ors).i09| 109 73 x 55 |220 8 067 |.00% ] 067 | 0ol .on Noriral 0.‘/3.‘50 W
72 28.3 [067,064 '079; /091,109 |.105 |35 72 | 28.3 |0s4l06e lossyors Lors)ros os], 81 x 59 26.0 18 o79 1.079 |.079 |.079|.079 ynd % — AR
= X . . . . K y R A
78 33.0 |064l|0s4lorsll.109].135 |.168 78 33.0 |064 064 064|.079 |.109 |./09 |./36 |. ) 079 |.079 |.079 |orabZ / f
‘84 38.0 |o7s|orslorey).i09].109 84 | 38.0 |.o79|o7s|omspor9).i09).109|.138 g :; X :3 - :;g :: : . s 0el7 /
079 |.079}109 . 109|.109 90 44.0 |.079]|.079|.07v.079].108)109|.138 L 4o - i ‘ / . ;
90 44.0 . i gl103x 71 la1.0 18 Bedding materia/ :
96 50.3 |.s0s].r09 ‘109!./09 ./138 96 50.3 lso9 |09 -/09:-/09 1091138 |.168 . shall be (2" loose Limits of Structure - Limits of Structure
102 57.0 |./09[/09|./0A./09 102 57.0 §./09|.109 |.i09,./09 |.109|.138 |.168 7, thickness Structure Excavation in ROCK. Excavation in SOIL.
108 64.0 l/wos|mws ,0.91' 138 ——==See General Notes, 108 64.0 |.109 |09 ,/osi,/os 109\.138 ==~ Sge Ganeral Note. Backfill Class |, .
114 70.9 L8 ./35'.-/381./65 ~ / 14 70.9 |./38(./38 |/381./138|.138|.768 ///7/ % 8y = By plus 36
120 786 |.38 -/38!.’35]‘/55 / // / Z - 120 78.6 |36 136 |.138y.138] 13817 s NOTE: Spacing for multiple pipe installations shall conform to the details shown on M
6" rivets or helical fabrication shall be used on pipes wilh thickness % 3/8” rivels may be used on pipes with thickness to leff of or above the heavy solid line. Standard for Excavation and Backlill for Structures.
to the left of or above the heavy solid line. 7//5" rivets may be used on pipas with thickness to right of or below the heavy solid line.
3/8" rivets or helical fabrication shall be used on pipes with thickness
10 the right of or below the heavy solid line. ]
TABLE ¥I v GENERAL NOTES GENERAL NOTES (Continued)
TABLE W1 " " CORRUGATED ALUM'NUM “P'PE ARCH All work shall be done in accordance with the Standard Speciticatlons applicable fo the project. When a culvert is fo be extended with
CORRUGATED ALUMINUM PIPE  2-2/3"x1/2" CORRUGATIONS 2:2/3" x /2" CORRUGATIONS . - e of ditterent materinl th ,
The tables on this sheet show minimum gages for structural requirements only. They are intended for use only pipe of aifferent material, 1he connection
HEIGHT OF FILL OVER where corrosive and/or abrasive conditions are negligible. Heavier metal and/or profective coatings shall be used where shall conform fo the detail on plans or be
PIPE HEIGHT OF FILL OVER TOP OF PIPE IN FEET PIPE |AREA |CORNER| TOP OF PIPE IN FEET site invastigations indicate corrosive and/or abrasive conditions. . 0pproved.
?IBZO)E éz 'E__'A) 'L I'(‘J; |'5°+ %go ’285« ?om ?g,o ?oo‘ ?05 '5°oo ?30 ?OOo 7:8’ g:’ﬁs_ qu.Ft.) s:gleg? I'.;': '7; ?; I'l; Iio l:; v P/;oe.v arch with equa/per/pberyandm'//lsp’ana/zdr/'sed/meflzs/ons approximately equal fo those required by plans will be permitted, @ Moy not be available. The designer should
Inches "~ lio |15 {20]25 | 30[35|40] 45| 50| 55 | 60| 70 |80 Rise 71 9lu i34 s During construction, adequate cover (4') shall be provided fo protect the structure from damage. contact supplier before coalling for the sizes
. THICKNESS IN INCHES (Inches) THICKNESS IN INCHES Pipe shall be placed with longitudinal seams of the sidss or quarter points but nof along fop of vertical axis. denoted by this symbol.
12 0.8 |.060|.060|.060|.060| 060 | 0s0] 060|075 [.105 105 [.105 [.105].105 | 18 x 11| 1.1 434 | .0s0].0s0]0s0]080] » . . . .
The minimum depth of fill excluding pavement over corrugated metal plpe culverts shall be as staked by the Enginesr
18 1.8 |.oso|.oe0|.0s0.060|.075 |.105|.135 |.164 |.164 2 22x 13| 1.6 4% |.0s0].080| 0s0]. but in no case shall it be less than shown in the following tobulation: ‘ 4
24 3.1 |.0s0l060|060).075 |.135 ] / 25x 16| 2.2 | 4:/2 060 |.os0|. Diameter of Culvert (Bg) Minimum Allowable Cover . =G PSP ST S Y AT LI,
30 4.9 |.o60,0e0l060f 105 .i05 |.164 7 . 29x 18] 28 | 4¥2 | 050060, 96"and smaller- . _ _ _ _ . _ _ __ ___________._ 7 foof ¥ DEPARTMENT OF HIGHWAYS
36 7.1 _|.0s0loso|orsyr05 154 27 7 36x 22| 44 5 .050 //:,QZ andfarger. _ _ _ _ _ _ _ _ _ _ ____________"_"C 2 feet | STATE OF COLORADO
42 9.6 |.o75,075|105)075] 105 |.105] 164 43x27| 64 | 5l 108 ACA - = - - — - - - e - ool 1.5 feet L DIVISION OF HIGHWAYS
$ 7 50x 31 87 6 Slrucrura/. plate pipas of equal or larger diameter, conforming to Section 510 of the Standord Specifications, i
g: ! g: 1051105 1./05). 105 |. 155 "//’5“’ }‘/ -// 7 . ; S8x36] 113 7 may be substituted for the pipes shown on this sheet at no additional cost to the State. : MET AL CULVERT PI PE
15.9 |.105|./05,.135|./64 |.164 s . !
60 19.6 |./35]135 :.154/ g G / Note / €65 x 40{ 14.3 8 NOTES FOR rA.ELETS . H-20 LOADING
K H 7 =—==See General Note. / 725 44 17.6 9 = Pipes with thickness to right of or below the heavy dashed line shown in the tables on this sheet, sholl be )

66 23.8 |35 }54/% Z . ;” / elongated 5 percent on the vertical axis as installed. (Tables I, I, IV and ¥I)
72 28.3 |64 Maximum ¥ill heights shown are for bearing pressures of 2 tons per square foof. ( Tobles I, ¥ and ¥II)

F/'/é hei )hrs greater than 90'shall be used only after thorough investigation of foundation material, (Tobles I
and IV. .

Desighed by MAH. |Approved byd’@ S
¥ Made by J.R.B. | Statf Design Engineer
M Checked by R.S.M.|Date: March 20, 1967

Voriations from corner radii shown will be acceptable provided the pipe is of sufficient strength to support it's
designated fill height. ( Tables I, ¥, ond ¥1I)

STANDARD M-603-M /
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— 34" Bolt Hole

2L 0"Min. Face of obstruction
le— 19 1) —»]

___Jﬁ’_ K—j\rm 164 nails

14" Block

STANDARD M-606-AB

(MARCH
(SHEET

I, 1968)
I OF 3)

Paved Shoulder

| Surface

| /-?oadway

Surface of
Roadway
and CBC

12" No. 4 Dowells (4/—)

24" x 24" x 12" Concrete block

at base of each post, resting on and
dowelled to the CBC.

GUARD RAIL ACROSS CONCRETE BOX CULVERT

NOTE: The first rail panel section sholl require odditional posts as indicated,

374"

12'-6"
374" |

3744

| 3748

//—E of Splice

Bridge 7

1

i i

W

Rail _ﬁ @ : H +
| See Bridge plans for Connection and splice holes for Connection.

GUARD RAIL AT BRIDGES

Edge of 34" e
/Vor/r;a/ L._ TR \
Pave ~o" &3
Shau/ﬂ\ 2_ { (\ ﬂl),z
) ))‘
| )
—Curb -Type 6,
20" ' y when called
/ : ol j ( for on plons
OISV~ ] \\ opsor!
Pavement { 1 N
Base Course dor Sleape, >
—_— Z
Subbase - Normal 6./ \)A | MQ”J.'/

Leaya

7op of Subgrade

GUARD RAIL SHOULDER TREATMENT

Aw,.\\)'

WITH CURB

A 1" x 6" Rough Native Timber Curb
will be nailed fo the Guard Rail posts
in lisu of Bituminous Curb when
called for on plans. Paving shall
extend fo the timber curb.

Point of Slope
Selection

&D

I-—‘(s' Flare —

3L

———mr———

—_——

— =

;—-——75' FIare—-L—?S' Tangent———i

X '—'\l\\
L—?S' Flare——rD

2-LANE HIGHWAY
BRIDGE APPROACH GUARD RAIL

NOTE:

Edge of Travel Lanes—»

—

For divided highways see Sheet No. 2.

20" Face of
Min. obstruction
I

—3'-6" Min~»|

(20"in special cases)

f—“__

FOR NON-DEPRESSED MEDIAN AND CONTINUOUS

CASES WITH RESTRICTED

OPERATIONS

SPEED FR

GUARD RAIL
Face of obstruction
6'-0" Min, —t 2! ’ 12'-0" Min.
Mm M/n
€dge of
Travel Lones , Edge of Travel Lanesz |
1 ]
1 l
J _— ! :'" -m
i =
URBAN AND OTHER SPECIAL k RURAL AND OTHER CASES WITH HIGH

EE FLOW OPERATIONS

@D GUARD RAIL FOR OBSTRUCTIONS IN MEDIAN

(See Sheet No. 3)

75' Flare
Tunqeni

S 1
/g
Reflector Tab(2) Reflector Tab —/ ’ I 27" [e———————— L= 75'-0" PARABOLIC FLARE —
Two 16d nails Edge of normol 20— I 20"
in each block paved shoulder I /If topsoil is used )
——4/—f Guard Rail Pay Leﬂgfh -m
| " : Anchored Beam. end. Shoulder
I ' 72 ®-2 to be widened as required.
! | #2'Min shall apply
i l only when slope beyond
| | thispointis 4.1 or steeper.
Post~! | g g
N 45" [A_ B B RB_ 8§ o 7 y W (4'Min.)
: : { 6-3" 126" 18'-9" 25'-Q" — 50'-0" 626" 750" f ;o'-o"N;m.
|
b {777 ) K
| | . Edge of
| | X - W T Traveled
|L 1 Way
- —
NOTE:  Guard Rail height shall be measured l‘—*Z'-O" Min.—*
from a point 2 feet in front of the rail face. .
&8 ‘ ELEVATION
—— L.
w e —_1 £ 5 z To = e
TYPICAL POST INSTALLATIONS € SHOULDER TREATMENT WITHOUT CURB & 3 [t—r—r—me—ee .
o | I | T ] v Ao L =T r. li
( See Table for Post £ Block Cross Section ) P i T A A ;} I I A s
u u u L u u U u U U L U
) "
Edge of Normol NOTE: Design length of CBC shall accomodate guard rail. PARABOLIC TRANSITION & END TREATMENT

GENERAL

FEDERAL ROAD SHEET - TOTAL
REGION NO. DIVISION PROJ. NO. NO, SHEETS
9 COLORADO
REVISIONS
10-21-71 | Replace post spacing Gen. Note with table |MR H.
Shoulder freatment with and without curb. |M.RH.

12-20-71

x | w=4'

TABLE. OF OFFSETS
FOR 75' PARABOLIC FLARES

y

w=5'{w=l0

w=12' w=14'|wsg'

o/

044
1.00
1.78
278
4.00

o./14
055
125
222
348
5.00

0.28
1.1/
250
444
6.95
1000

033

1.33
3.00
533
834
1200

039
1.56
3.50
6.23|
9.73
1400

044
1.78
400
7/
111/
/6.00

<« x ™

NOTES

LEGEND

= Full pa)aba/_/c offsel.
Length of parabolic transition.

Longitudinal dist. from beginning of flare.
= Offset =

Wtz

All work shall be done in accordance with the Standard Specifications applicable fo the project.

All timber shall be close grained Douglas Fir of the Coast Region,
Pine, Ponderosa Pine, Western Hemlock, or Larch, and shall conform to the f

SPECIES SIZE |[FOHC GRADING RULES
West Coast Douglas Fir | 6'x8" | Yes | WCLB #16 Par. 131 b WCLB # 16 —
West Coast Hemlock 6'%8"| Yas | WCLB #16 Par. 1310
Larch €%8"| Yes | WWP 1970 Por. 80.11 WWP 1970 —
Southern. Pine 6%8"| No |SPIB 1970 Par. 285 'SPIB 1970 ~.
Lodgepole Pine 8'%8"| No |WwP 1970 Par. 80.10
Ponderosa Pine 8'x8"| No |wWwP 1970 Par. 8010
West Coast Hemlock | 8'x8"| Yes | WCLB #16 Par. 131b

"Standard Grading Rules #16 for West Coa
the West Coast Lumber Inspection Bureau.

Post £ biock cross sacﬂonJ All timber shali be rough, -free of wane, square cut and full sawn.

At the time the post or block is installed, an:
one-quarter inch in width ot its' maximum width.

lled with the "di

Dense Longleaf or Shortieaf Southern Pine, Lodgepole
ollowing grading specifications and requirements:

st Lumber” Published by
Effective Sept. 1, 1970.

"1970 Standard Grading Rules for Southern Pine L.umber"” Published
by the Western Wood Products Association. Effective Sep!. 1, 1970.

"1970 Standard Grading Rules for Southern Pine Lumber" Published
by the Southern Pine Inspechon Bureau,

FOHC - Free of Haart Centars See poragraph 714 ¢ of WCLB,
NOTE — 6"x 8" Posts and Blocks shall bei

Effective Sept. 1, 1970,

paralisl fb the roudwu-y. .

y seasoning check which extends the full length of the piece shall not exceed

Blocks shall be cut from timber of the same cross secﬁon species and grade as the posts and racieve the same treatment.

Timber shall be incise& and pressure treated.in agcordan
incised. Post bolt holes are fo be drilled before treatment is applied.

The preservative shall be either (a) Creosote or (b) Pentachloro,
otherwise permitted by the Engineer,

Where pedestrian hazerd exists and sidewalk is constructed on the roadway shouider,

the sidewatk and the edge of traffic lane.

Guord rail plate shall not be lighter than No. 12 U.S. Standard Gage.

phenol in a pefroleum carrier (liquid or -L.P. gas).
only one preservative shalt be used on the project,

ce with AASHO Designation M 133, except that blocks need not be

Unless

guard rail shall be placed between

25' length of raif panels will be permitted.

Metal plate guard rail shall be painted in accordance with standard specifications or shall be galvonlzed in accordance with '
AASHO Designation M-ill or with ASTM Designation A 525, Coating Class z.50.

Posts used for vertical transition shall be odjusted in length so that o minimum of 45" wili be buried.

Standard galvenized wrought steel washers shall be used under all bolt heads or nuts coming in contact with wood posts,
Concrete shall be Class A, B or D.
Blocks shall be toenailed to posts with two 16 penny galvanized nails in the

. top of each block.

1f posts are cut in the field, cut ends shall receive 2 coats of hot creosote.

‘ DPARTMENTOF HIGHWAYS

NORMAL CENTER-TO-CENTER POST SPACING (R-7) : 'STATE OF COLORADO
DESIGN SPEED |DESIGN SPEED’ a DIVISION OF HIGHWAYS
- Less Than SOmph | 50mph and Over
LOCATION han, I GUARD RAIL
) ADT < 750 . TYPE 3
Tangents o 12'- 6" 6-3" ’
Curves with Radius Over 200' 12'-¢" 6-3" H
Curves with Radius of 200'or Less 6'-3" -3" A Designed by MARAH. Ap{;ov b
— — i3] Made by F< 8 by JAf] Staft Design Engineer
Flares and Obstructions 6-3 5 "|oate:- March 1968

Checked by ARS.M.

STANDARD M-606-AB (SHEET 1)

ORIGINAL"
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4

! 750" Flare

Fill Requiring Guard Rai/

*50-0" Flare
250"
Min.

Approach End

{ From Hazard Profile )

© DEPARTMENT OF HIGHWAYS~STATE OF COLORADO .
- FEDERAL KOAD SHEET
STANDARD M~606-AB Bl ==
s COLORADO
(MARCH |,1968)
. REVISIONS

(SHEET 2 ) R-7) [10-27-71 |Revision date only. MRH,
®R-8) |12-20-71 |End anchorage type numbers. MRH

”

FILL

f;’f,’;’ci‘fwé’,’}d\\ Eﬁ'pe 34 Anchor

6org

Type 34
Anchor
Y~ W Il W
77 ~& Lw—End of Theoretical Need 2-0" Min
| @N‘M_HHHHRHHHHHHHHHHRRHHRBHH — i -
: Ty 2D Anchor : I Single Roit f—————————————37"6" Vertical Transition
SHOULDER / —7 —=
/ = =
l | L 1 u\,hn = — — e
Prg——— ’ " i - | ; ] ; ‘ 1 _““f‘;‘"—————{ﬂ_____j Ml i f/fnebz"bplz.;ﬂdfge:/;i‘;a
45" 11 : | : : 1 i : | 1l —— Anchor. cross saction.
< Elhma bt 0 I ) [
. R i
. ; L 30"l ) ko
GUARD RAIL INSTALLATION —_— ROADSIDE FILL CONDITION & See Anchorage Deteil, Shect e 3 ] e '
NOTES: -7 Guard Rail Pay Length 30 30 36" ‘ 10"+
* 2-Lane Highways — The exit end of Guard Rail shall extend 50 feet past the goonc{;—gg g/iik oA (—— f.
end of theoretical need and shall be flared and anchored. Single Roil : |
; ingle Roi 2 Guord Rail Pay Length—————————
o o = =2 5 i = =] Reflector Tab
10 i I I I I = ity =
-Approach end flared, f " il : : ; H i | i i MV 5 1600061 /Jf‘—‘
et o Fill Requiring Guard Rail o extended into the back 45" ¢! by I I} ] I} " == Symopn e S
00" Flare 75L0" Flare . ] I | I I I 3
(From Hazard Profile] slope where feasible i h u l_.l U h ! C
25t 0% and anchored, L U L See Anchorage Detarl, .
Tyoe 3B | . Min FILL &3 Seet No. 3 ) — ‘
Aﬁihor . h “ ) /—7ype 38 Anchor & Guord Rail Pay Length ! H Ground Line . A
. ~ ~ \\\\\ /// ;\) Double ﬁa”j i 376" Vertical Transition _IL¢_.:_ JI_¢_JI..
77 ~d.g | . ~End of Theoretical Need W © 255" Min ~7r ~—ZT
4 RAdA 8 PR A B A AAR A B ARAAAHEAAEAEH ’ = P o
Type 3D Anchor- I lU T \UH\\E\E = \ _JI :_ _II
= — A L -
SHOULDER ) o Py S i k¥ p—— ==
“ l, | 1] | m | | [T “ﬁ ____ ] 3
45 |I P lll i) |= : :|| :: i I : TYPE
<
» g s L by U g L 3D
pa———— ]
. (R-8) p
GUARD RAIL INSTALLATION ——— ROADSIDE CUT TO FiL.L. CONDITION (G2 TYPICAL END ANCHORAGE
2’ (Edge of Shoulder 2’ 2 /
to Face of Rail) =1 2"‘
> ot steeper than 20:1. BRIDGE DECK C?‘?/DG‘E DECK .y EXIT FROM BRIDGES : :
= . 1z == == 1. .Guard rail for OUTSIDE shoulders at exit end of brig
_ / // 25'7T;ngent L :7_ g;- fn[— é Slope to, \\ on aO:v/dad highways 10 be de/en;/'ned ;ra;”h:zar,d oes
(See Table 2), ? Suit profife. A
? , \ 2. Guard rajl for INSIDE shoulders af exit end of bridges on
’ Tanaent 50 \ 75 divided highways with medians 60'and over fo be
TO b I € 1 i z L _-(seeg{}';,e ¥ ) Tangent \ Tongent determined from hazard profilfe.
\ , : 4 Z .
APPROACH_Median Guard Rail A s iwe 5o Ts0e 2) / Z \ \
Median |LsTongent| 75’ L,= 150 5 Parabola 2 1 \
width'| from |Parablic | Radius & ? i E
Bridge | Flare | Arc S A g \
2 ? ’ " n en 2 i !
3/-35'| 50-0 250 ; A\ B w5 ne \
36-44'| 25-0" . | 50~0" i & |Parabola | . ®D) \(Wesming ! 75'(W=4'min.)
25-53"] J2-6" w=5 AP ? / Porabolic \ Parabolic
- 2 62-6 / g \ Flare Flare
54-59'| 0-0" 75-0" // ' Z 1 \
% Z Slope to
/ / ! Suit
Table 2 IZ = |poR A \
g _ / . / Ls|(See Table 1)
EXIT  Median Guard Rail ‘ ; 20. 2001 Z ! Transition 1 75’ \
i ; : . 2 ition
Medion{ L = Tangent |75 Parabolic & ZE. /;Z:;/o%a;'an at iz E .
Width | from Bridge |Flare, W= / e 23 * \Cross Section "? ﬂ[/’ (3‘1 \ \é DEPARTMENT OF HIGHWAYS
i then—— 204 roltion 1o £S Ji %é \ = STATE OF COLORADO
- Norma| Median EX \/ 4 !
| g 7k Normal Media 2 AL // I = DIVISION OF HIGHWAYS
45-53 4 200 S G s o \ GUARD RAIL
A1) | 54-59 /6’ _ﬂlﬂllllIl'huu".",mmmlu;mmnmm“ - 1 —1= TYPE 3
21' to 30' MEDIAN '
3I' to 59' MEDIAN MEDIAN 60' AND OVER Desianed by M 7 H | Approved by G OO
G UAR D RAHH— A—ﬂ— RHDG [E APPR@ACH Made by J/-?B stpapffDesig)r’: Engineer
’ ‘ -3 Checked by AR 5. M. |Dafe: March | 1968
5 _ —

STANDARD M-606-AB (SHEET 2)
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*s0' Variable | 50 i Tyoe3a
Type 3Aaor 38| 50 F/a/e_’J‘ . Min. ' 7o 4:;/7-;‘/3 ”
Ancho ’\‘*'2:;\ _.1 /55 l . r X l ’,’é' W = Wall between piers. s 4
ED) | 7pe 30 TSR - o O O lore (&3 wider than pier at top and
,{/75;‘70/ | = { }IV / 22"wider ot bottom. ” (See
e — m—— - I Standard for Concrete
QuTSIDE _ SHOUL /D/ER// AM{ t 2z Z (&2 Mfe;i_/‘an Barrier for shape
<= FOR ROADSIDE OBSTRUCTIONS 3 O foce profite.)
*2-Lane Highways — The exit end of Guard Rail shall extend 50 ft past
the end of theoretical need and shall be flared and
anchored. )
25 voriatte, 50' | 75
P ~jmin in e R-2
INSIBE. SHBULBERZZZ. 7
Type 3DAnc/mr-\G | 2z { Jr R2
- O O O T rype 3a4nchor, J=TT 37l e
) 2 (First~7 2
Median Min. four spaces)
o 0O O
‘EL‘ Five %" dia. poles at 5"ctrs.
(gejﬂ\ 2 ; J Type 3D R-2 for five %"x 6" Anchor Bolts and
INSIDE " SHOULDER washers, with three Expansion
=> FOR MEDIANS MORE THAN 30' WIDE Units per bolt.
(NORMAL INSTALLATION)
FOR NARROW MEDIANS WITH WALL BETWEEN COLUMNS
, 75'
Variable | 50 Parabolic
< 7 Flare R-5 Edge of Travel Lane—" 2 rRAFFIC Vs
INSIDE ~ SHOULOERZ I s/ Minimum Taper
z 1 . |2 ,-/_"50' ’”H - g =] H 2'Min.
2'Min: Type 3¢ w = 379510 C] — | —, i
MEMAnchorsq_ﬁ_t H H g Fours A ui g HH“HHO
l 7 19 e R2 TRAFFIC
IHST0E._SHOULBER = FOR MEDIANS 30' OR LESS @D
=> FOR MEDIANS LESS THAN 30' WIDE WITH
ROADWAY DESIGN SPEED LESS THAN 50 MPH.
AND FOR SPECIAL CASES CONTINUOUS RAIL
o When slope is 6:1 or flalter and an obstruction is present, increase where possible, R-2
N O N - CO NT| N U OUS RAl L o allow more area for vehicle recovery.
NOTE: N
All components other than turn-buckie shall be steel conforming
2" 0% 4’0" to ASTM A 36 and entire assembly shall be galvanized.
e /= 650 36" Anchor rod and bolt eyes shall be closed by welding after assembly.
-
2-o" 3"l ) ( _-.}3”0/.
E e
3 " 2/_0”
SECTION A-A4 ~o% lTS‘EC‘T/O/V A4-4
FOR TYPES3A&3B FOR TYPE 3C
/ i 6” A
APPROX. + C./n:! " .'
Guard Rail Fwim,—i———;f:@ G _L _J | 7
%ay Length l : l, . ° e o .
| (Elont Ne.¢ bars 3%
. ° - ° ¥ 2-0"
L\ ——————————— 5
gl g”\_J
See defail of Rail =
.S‘p//cieanefl% gheeg.l l_4_.__ 30"
‘ J—rA
FOR TYPES 3A,3B £3C

DETAILS FOR TYPICAL END ANCHORAGE

R-2

1- FEDERAL ROAD SHEET TOTAL
S A N DA R D M — 6 O 6 —A B REGION NO. DIVISION PROJ. NO. NO. SHEETS
( MARCH |, 1968) _ i COLORADO
(SHEET 3) REVISIONS
10=2/-71 |Revision date only. MRH
c 4_‘ /2 //z o | -m 12-20-71 | Anchorage lype numbers & reflector tob. MRHAH.
. 8l ,
% Z .['—4’4”‘“1 e ‘
/Bo I ——t— | . Reflector Tab Base or 3"x 1%"x 0./64 min.
g T L T Reclangular Washer
(&) : QI‘ Post | (@) }
V1% x2%5 Rail : 1 Rail Elements at Splice
| Splice Siot | ! 50
) sy | 2y o' (apkms;\?@ : %" Post Bolf
%" Radii L pas | i
% o
- | Rail E/ ’
Neutral Axis, R %" 1 ‘3 : |l o Elemen
locates ctrs. of ! L, 3 |
Splice Siofs. O, BT e
Factory punched | | 3
U post bolt stor will be, _ S Rail Element of
- { perm//'rlez/ atall | { Intermediate Post
t 6~3"intervals. |
o! =3
T~ I ,J ' <_‘ | A
SECTION ¢-C ¢ 4 SECTION 0-D
[~
T T
9, .
7 76 Hole In Rail
&or ‘i n % ‘/;:I/ for //2'.’)(64” Galv.
Lag Screw § Washer
f firdie
| L J
SECTION £B-8
—3'-6" Min. to Edge of Travel Lane
il
“‘ P
—— gl +
¥ G~ J RECTANGULAR WASHER
! /j Face of Pier, DETA”_ REFLECTOR TAB DETAIL
R-4 14" Treated Abutment or Obstruction
Timber Block, do not '
fasten fo Pier. I
1 / 35, / One Reflector Tab, facing traffic.
FOR NARROW MEDIANS b [ e Fattets b facog e
( To be used only when 2'min. clearance  cannot / [ AN -
be obtained.) 5 E 7Y
SEE TABLE ON SHEET 1 FOR TIMBER CROSS SECTION _;1 » \/J
NOTE: Four 3742"post spaces shall be used at obstruction Button Head .
agpproach. Posts between piers shall be evenly spaced aft
37v4'c.to ¢. or less.  Timber blocks fostened to abutments or SPLICE BOLT & HEX NU 5
obstructions shall be spaced 3713 ¢. fo c. or fess. ( NEED 8 PER SPLICE, 4 PER TERMINAL) = S”/BWUZ:;:,
alv. SH, r
Lo | some
27y . 0.16¢4" min. NOTE: Reflector Tab shall be installed on
) 2 . —_l B’gs:;’ .Slzztlidr. /6':4 min ‘-I r Above alternate posts or of max. 12'-6" spacing,
{Section C-C at top of sheet.) T‘%ﬁ N 2 3 beginning at the 3rd post from the buried anchor.
ol ‘ummm INSTALLATION DETAIL OF
o : REFLECTOR TAB
i (] 10" Bolt Lengths are|
3% & j in Table Below i
I
—f‘ —_ = 1 POST BOLT, WASHER & HEX NUT
c Lu, 29 u
sl ///g/;, %5 (4 Places) TABLE OF POST BOLT SIZES
r .!, UlBlock Brost | RAIL |BOLT sizZE DEPARTMENT OF HIGHWAYS
e [o 8 — 565" STATE OF COLORADO
6% A L& ] Doutte | %" x 25%" DIVISION OF HIGHWAYS
, i — =50t = %
1244 Py _ _ Min. 14" 8'g"
——— — Single | %" x 17 " GUARD RAIL
ommm—o==—— — : TYPE 3
g NOTE: When 6"°x 8" timber is ysed, the 8
L J 4_, dimension shall be perpendicular 10 the roadway.
e~ cC

NOTE: Slots shown shall malch outer 4 and center Rail-end slofs.

DETAIL OF TERMINAL SECTION

Approved bygfe e .

Statf Design Engineer
Date: March /, /968

. H.
Made by J.R.8B.
Checked by R S M.

Ebesigned by M. A.

STANDARD M-606-AB (SHEET 3)
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STANDARD M-612-C [2% [wem [ roww |5

(SHEET 1 OF 2 SHEETS) 9 COLORADO
JULY 1,1965
REVISIONS
1-9-68 | Median Crossover, Genl.Note “|MR.H. /
7-11-68 | Division Name M.R.H,

Median
Crossover

EDGE OF PAVED SHOULDER

€ Median GENERAL NOTES

AI! Awor_k shall be done in accordance with the Standard
Specifications applicable to the project.

See tabulation in plans for delineator post requirements.

P € Median Spoacing between Posts on acceleration and deceleration

722 %

%7

lones and on relatively straight portions of Interchange
ramps shall be 100 on Interstate ond 200' on Primary and

Direction of Traffic —————

QL—@ 400‘———]

=

@ interstate spacing

SPACING

<90

FOR DELINEATOR POSTS ON HORIZONTAL CURVES

Secqndorz Projects. Spacing between Posts on the
outside of Interchange ramp curves shall be as indicoted

0 ©° @ SPACING IN ADVANCE OF %PA%ING @ SPACING IN ADVANGE OF
A

DEGREE SPO%lNG AND BEYOND CURVE DEGREE o AND BEYOND CURVE ‘
OF RADIUS FIRST | SECOND | THIRD® oF RADWUS | o ove | FIRST | SECOND THIRDO|

GURVE CURVE | gpacE | SPACE | SPACE | GURVE SPACE | SPACE | SPACE

FEET FEET FEET FEET FEET FEET FEET FEET

0°30' | 11460.0' 200 200 200 200 8°00' 716.3' 52 |- 94 156 200
1°00' | 57300 151 200 200 200 8°30' 674.1' 50 90 150 200
1°30' | 38200 123 200 200 200 9°00' 636.7' 48 86 144 200
2°00' | 2865.0' 106 191 200 200 9°30' 603.2' 47 85 141 200
2°30' | 2292.0' 95 171 200 200 10°00" 573.0' a6 83 138 200
3°00 1910.0' 86 155 200 200 10°30' 545.7' 45 8t 135 200
3°30 1637.1" 80 144 200 200 || 11°00 520.9' 43 77 | 129 200
4°00 1432.5' 74 133 200 200 1230 498.3' 42 76 126 200
4°30' | 1273.3' 70 126 200 200 12°00 477.5 41 74 123 200
5°0Q0" | 1146.0' 66 119 198 200 15°00" 382.0' 36 65 108 200
5°30 104(.8' €3 13 189 200 18°00" 3(8.3 33 59 99 198
6°00 955.0' 60 108 180 200 21°00' 272.9' 30 54 90 180
6°30' 88l.5' 58 104 174 200 25°00 229.2' 27 49 8t 162
7°00' 818.6 55 99 165 200 30°00' 191.0' 24 43 72 144
7°30' 764.0' 53 95 159 200

9.2 \/R-50 1-ST. SPAGE = 1.8S 2-ND. SPACE =35 3-RD. SPACE = 65

NO SPACES TO EXCEED 200 FT.

@ Omit third space on Secondary and Primary Routes and double the distance on the curve and in advance of and beyond curve.
For curves less than 2.degrees on interstate through roadways use Interstate tangent spacing.

Typical Installation

Typical Installation at Bridge Approaches

Two Lane- Two Way Traffic
—Edge of Paved Shoulder

gHandmil
w—Edge of Travel Lane | lSafely Curb
~—— Traffic Flow
[ ) B _ ~ Bridge
Traffic Flow ——— . Deck
40" e 40’ e 40' ——H+———40"—"
| - oo
~o . A
¥ ind J
-
2'—T

Awnere curb to curb width of bridge is equal to or greater than roadway width

Note:

plus usable shoulder width,usa this delineator only and omit all others.
Where guard rail is present, place delineators ouiside of guard rail and

at height which will permit clear view of all three Delineator buttons.

Multilane Divided

for Cloverleaf Interchange.

'/Q Median
2t Edge of
Py h -
_J%._o g Paved Shouider o
‘ Edge of - - a g
Trovel Lane | ,_vggﬁ
\‘| I Safety
| Troffic Flow ——c» I l Gurb e
l Bridge
Deck
Troffic Flow —~——= l ) l
40 e 40" } 40 401,_ﬂ
| [
!’ - =4 ’_—:Iua_—_
=
2’_}_

when approach siab has curb, place Type TX
. delineator immediotely behind curb.

<0

o
e Post spacing in advance and beyond curve shall not

= in table for the appropriate degree of curve with a 24’ min. spacing.
L— (6] 400’—-] apply to ramp curves.

=3
@ Interstate : :
SECTION OF U-2 POST Spacing Posts shall meet requirements of Par. 4.5 of U.S. Dept. of Commerce Commercial
Standard 184-51. Acceptable material includes re-rolled railroad rails.

e 1A

Dimensions shown gre approximate. i — 38

[:/s" ;\
—X

RS Sy agfro = ,,,," When normal delineator spacing falls on aroad approach or crossroad,

move delineator either direction a distance not to exceed 1/4 normal
spacing. . .

L

X —

Alternate post acceptable if section
modulus is ot least 0.200 in.3 about
X=X axis or at least 0.250 in3 obout
Y-Y gxis.

Type, location and spacing of delineators for tunnels and
snow sheds shall be as directed by the Engineer.

Delineator Posts are not to be placed along Frontage Roads.

k- |- 7/16"

: Color of Posts shal .
*4 min tolerance of minus 3-1/2 % of s shall be Inferstate Green.

the weight of any one post will be . . .
g y p (R=2) Delineators will not be required on tangents for Primary and

1 d.
allowe : £ . | Secondary roadways.
3/16" dia. Blind Rivet
(Hole 13/64"dia) -
3 1
T » ™
i S -
i
J |
% o
| , !
\___a .
.
$
) ' © EY =2
£
] E
= e © Open End Blind
o Expansion Rivet.
© (Domed Head Alum. Rivet —
Steel Break Stem Mandrel)
! . . I‘———Z’-O’-’—{:’]
! DETAIL
RIVETING REFLECTOR TO POST
Edge of ™%
Poved Shoulder LTI
Yy _L_ Ul L ; or Foce of Curb Iﬂl!i
I
TYPE 1 TYPELD TYPE III }HI
1-3"dia 2-3" dia. 3-3"dia. II II
rystal Yellow Yellow 1 * A
Reflector Reflactors Reflectors 1y DEPARTMENT OF H'GHWAYS

on U-2 Post  on U-2 Post on U-2 Post

STATE OF COLORADO
DIVISION OF HIGHWAYS

Min. 3 holes in all posts required as shown,

DELINEATORS

Designed by CKM™ T Approved byt Qlagy
Made by WNC  |Staff Designﬁtjr

Checked by LEO | Date: July |, 1965

STANDARD M-612-C

(SHEET 1)
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s --h p - T B B
6 . S I A N DA R D M - 6 | 2_ C FED ROAD | Division * PROJECT No. . | SHEET
_ ° i, oy ) (SHEET 2) 9 COLORADG .
TYPICAL INSTALLATION FOR : | \ . WULY 1, 1965)
! , "~ REVISIONS
& N
CHANNELIZED INTERSECTION 4 ! ‘ 5-4.67 [Median and Islond Deimactors T
| 200" & \ \ -m 1-9-68° |Medion Crossover M.RH.
) 200 . | \ . . 7-11-68_[Division Name M.RH.
End of Taper J:o- _ Acceleration Lane A ‘h Deceleration Lane oo B€0IN Taper
- B —
50" -~

2 Tt ® e GENERAL NOTES

- —3=—50 50' ] 25 For Radii greater than 200 Feet, use spacing from Table included
JE— le—50 _ on Sheet | of this Standard ! ¢ uce
—_ —— )
Decelerati tion Lane 00 For additional i
— .o(,em'lon Lan_oi A_ffeleml L s AD;:Iineotors not to befplccedd beyond fa'ngent points or additional General Notes, see Sheet | Of!‘”'lls Standord.
J [ of reversing curves for median transitions. Pl o .
O ot Toper lTy Length of Taper ace face of butfon at 90° to ¢ of roadway.
i
Lengths of speed change lanes including tapers shall be as

lesteafel 5 ) ANE - 2 WAY

>

ace ace
i LSp l— o Curve

Trats;,

Space Space
Transitional Posts

PC or SC

]vA —4
End Taper

00—

TYPICAL INSTALLATION FOR
CLIMBING LANE TRANSITION

shown on plans.

100 >t 100" —>4= 400’

Q00—
00—
——

|

Izlo' special treatment required at beginning of Climbing Lane.
AL ast space variable, not to exceed 100’

4 LANE DIVIDED (INTERSTATE) -

Transitional Posts
ThirdD | Second | First

400 @ ’i‘ 200 Space | Space | Space
o o— O~ o o=

R-2

Q0= .
C—o Median Crossover

—_
——————

b ®___ | thid®] Second . First |
' ir econ Irs’
400 Space Space Space

@ Omit third space on Sécondary and Primary Routes and
double the spacing on the curve and in advance of and

beyond curve.

©)] Interstate spacing.

% prorate "X’ distance among all spacings so that last defineator

falls at end: of curve.

Delineators may be placed on the median side of the
.roddway when in the opinion of the Engineer:
(a) The focation is hazardous and/or

(b} When each half of a divided highway can be treated as
an independent roadway due to horizontal or grade differences.

Transitional Posts

P.C.or S.C.

DEPARTMENT OF HIGHWAYS
STATE OF COLORADO
DIVISION OF HIGHWAYS

DELINEATORS

\

\

Designed by C.K.M.
Madeby  TEF
Checked by LE.O.

Approved by E OQasrw)

Staff Design’Engr.

Date: July I,1965

STANDARD M-612-C

(SHEET 2)
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R S b/(\ SWi-3(L.) =] PASS TRAFFIC
~ © g ...Su SR4-1  Exwe-3
L d . .
@ © SWIS-I( ) m :
.nnv 2 , (& o (Repeat posting
N O 3  N-gImx approximately every
£ : 172 mile where
o ® @- Mu E appropriate.) -
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< = XWIA-1( )
> D DETOUR (Approx. 500" in edvance
,.nmw SW5-2 » 1000 FT of barricade)
i — y
-— o \
3 2
R 0" a . .
- Q - >N . !
_Wa { Y-sIms - -
Favo144V8 , .
SWI-5(R
5 R I mmqé\/\,%
|
i T pog mS SW20-1
. : W : T (1500 inadvance L ol e e e e o
] » e of barricade) . -

//

N4 4
A ——
. b = -
CLASS I \\ ﬁ i -
BARRICADE B
\/4 : HE 2 (=) SRI-I 12 'ON 8ioN 895 3, w
- A O §° mW E 2-0298 z
= m ,l St
= [ -1
& e / M & o) ” &
(san) = (TES) A ©
T XWI-I(R) c Construction Identification Sign - e -
"C" see Note “F" See Note No. 21 ,{u\\osm,ﬁm.s 3' “D" See Note No. 21 A.-.
ﬂ No- 21 2-5YS 24’ $620-1 -
"B" See Note No. 21| XWI3-1( ) YY) DO h.o
Construction Identification Sign . . 30"

om0 F" See Note No. 2| o€ Mm.‘_\b —\ _ _uz>om._.w =

DETOUR .

CONSTRUCTION, A
1060 FT oR w000 fT/  — pw e m
A" See Note No. 21 <
SW20-2A° SW20- 1A "W Ses Nof m
ee Note

No. 21 g
- b~
SW20-1A b

"B" See Note No. 21

SW20- 1A
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WARNING SIGNS
See Note No. IO

REGULATORY SIGNS
See Note No. 9

||425 't44 j

18|23 |
e 36 —

28 | 22} |
|13 | 35| _ ‘ 212 224
5 - —a
( ROAD [ ROAD CLOSED |,
g 10 MILES AHEAD [
CLO|SED g LOCAL TRAFFIC ONLY |z=c’
[ e | 19 | | 24 243 |
48"x 30" Margin: 60"x30"
Margin® 3 TWO WAY éc _ SRIF-2 Border: % ” SRII-3
Border: § ' 4 3. 24 EXWE-3 Corner Radius: ig
Corner Rodnus:l'g LR FFIC %: WARNING

See Note No. 10

l— 19 5 —f=— 197
123 123
3% —
fe . 7

STANDARD M-614-TB e

SHEET
PROJECT NO. NO.
9 COLORADO
(SHEET 2 OF 3 SHEETS) REVISIONS

' (JULY I, 1965) : : 7-12-67 MRH.
-l R-2)! 7-8-68 | Rev. Code No. & Dept. Name |G.W.F
WARNING SIGNS R-3)|12-24-68| Added Notes J.L.S.
See Note No. 10 L (R-4) 11-22-7 | Rev. Signs & Code Nos. J.J.S

203
8 allzg |e)c|
3|5 0 Panel | A |8 |cC E 6 |H

- - ») F ) I )
57 z_ © [swiz-i|ee| 2 [5ilsalesle 2 [ele3| 3 53
o - / : 7 ‘ — X ie{cq 4] & |Jie
7? / MPH = o 3ot 3 B 17
- B o Y <L XWI3-1 [24"x24] § |65 [6i5[3¢|0Ci23|a-€|4 |2 6
i 1_4 .-”‘% ] 1] ) H
. 8
_:_n_/-—‘——% Murgm:; . s 1’”’ Margin: %
. Border: o T PR .
48"x24" Corner Rodius: I 48"x24" - 22:::: Sodius. 14
SWI-6 SWI-7 o

——L-—24i
T

| ' :
' {n&3 l ng : —aL
i BLAL . . ROAD =
—3z DETOUR 50, st
DETOUR|p-> — CONSTRUCTION [&=c:
— 3% - ] —3 42
Margin:%3 24"x 12" I " ! 0 | - 5 MILES _6_2%
Border:  § =
Corner Rudeius: I% SM4-8 30")'<24" | I3 : IBE l
Morgin: § SM4-9(R) Morgin: £ 60"x36"
Border : § SM4-9(L) Border: I SG20-1

Corner Radius: 1 Corner Radius: 14

. See Note No. Il

25 —et— 243
e ]

NOTES:

SEE SHEET | FOR TYPICAL

SIGNING AND SIGN PLACEMENT.
SEE SHEET 3 FOR GENERAL
NOTES APPLICABLE TO SHEETS
| AND 2.

ALL DIMENSIONS THAT ARE NOT
LABELED ARE IN INCHES.

j' END

I'IG,G-—L—IG:L

CONSTRUCTION

ni-

60"x24"
SG20-2

Margin: %

Border: %

A !
Corner Radius: |3

Morgin:—
Border:
Corner Radius: lz

|sisd 2

END | ]5x!

ROAD WORK Ecs‘
42'%18"
$G20-3

| ___\D\_.
‘ Aol
Sl T P T —
— Lt
= I — (e ONE LANE < N / DETOUR € et o PREPARED_N ¢
—>=" —1000FT = ~—ROAD=——>% ) J000FT = ey
i A N = AHEAD 7 = At o ———
g 1500 FT< . EAD”_~ 2 om0/ 1500FT STOP 7T
| L5+F-l/—— . P G |H]J
I Ny 1 ;
SABICIDEFGHIIJ sw20-3ASAa|coEFG s|alBlc|olejrFlelnjrlu s Alelcns SABCDIE F|G SABCD]EFG]HI J| KL swa-|
SW20-3 |48 ||%|2—|16-g|'f5 1a3143] 42|42 5,s|7 D| |SW20-4A |a8|12 |2%||3,# 145135 3§ |7-C| |SW20-4 |48/i8H/I7Z|9 3|98 |11F|1F|35|5%|35[7-C] | SW20-2 |48 i83|82iI6]I62| 14 SW20-2A |48 |133|133| 15 |e,%15;—|5,%{8-c ]swzo-e 36212 (3% |3',:;J|33§|2§—2'2& eisi6&| 3 (2 | 1 |5C
Cw20-3 [36 8|8 i3] 117105103 333¢[3%/6-0] |cw20-3A [36[e|ed]e3 loglor o3 5o [cw20-4[36]33]]e3]6t|t|6f|24]33]24]sd] |[cwa0-2 [36m3m3]ie2led[ & cw20-24 [36 [og|iog] 11§ 2gu3 [nlec
cw20-4A /\
! I )\ 30/\
( si0f7 = - 500%T o by
R TLANE lcio LANE_ N _ - 6-D
4 L Io0ET LNy 1000 F1— —comsmucnow—z_:“ F %?f”/-é—s
g —— ; oD
/ 1500FT_—3 AHEAD 7 AHEAD v ; s 6D
,A;*EAD . A | s3]
| i ;
s A|E|CD elFle HI[J SW20-5A(R1$ A|BC o|le|F|e slalelclole|lr|a|n I]J s ABICD E|Flo sialeic DlE FGH.I]J swai-2
sw20-5(R) |48 |i83/1e711 3|3 |iosi0] 23] & [32]6-c|| swa0-5a(L) 48 03) 03|11 ies]13]1itle-d [ swao- s0jas|iza|rg 2 [13|i0f]ok]eZ | Z (3]s sw20-1a 48] 12|i2t)i34|4s]i34|138f7-c| [sw20-1 [as] o [o2]26 2]z | iz]aB[31 427-c
cw20-5(R )36 |s3fis3oi|oi2s2{e|23[ 3 [23]5-c|cw20-5AR]36 a3 a2 [93|i0tler o3 [5-c| | cw20- 5136 [las]asleloR a2 o2 23| 2 {23 ]5-c CW20-1A |36|82ag]o4]i04lot|o3]s-d | cwao-1 [36]e3[6%|io 8L |at[eL|32[e% 3305
CW20-5A(L) .
PLATE DETAILS
/\ ! . /\/\ |o§':[-|2iz 12 T 12
| g 36 172 i 807 23
» citas 4)ed RN Sy ; : —— e
e |§c-0§.oT 5 MEN \ 50, ROAD__ ﬁSQD 15%0] “!T 50 / x g ) ‘
N_ {€ —_— Ez N — = 5-D 2 - /
D 7 =Ff 1000 FT s ORKINGf_° MACHINERY 2 1090 F;T 5-D +
s [ E~t=F: L AD_L—— . | 11 I 3 _—
— 1500 FT_— oozl fH D=2 1500 FT 52 .
1 H 0% 10% ! 5
| AV | /.
s{alefcl{ole|F]|e s|alBlc|otelFr|s sw2l-i SwW21-3 SW21-3A sTwlels | [ e,
SwW20-7|as|18 |18 |ng|ui}|4dfr-c SW20-7A 48] 12 |i2g)i3g]1a5]34]3Elr-c] 30+ |21 FLAGMAN SIGN  Gorner Radius: |
CW20-7 |36 |I55l55[03]108 (1% |4i%(6-C CW20-7A 36 od 03| 114128112 Initle-c IDE - SIGNS 36|53 s See Notes No. 20 and 22
GUID ag(3 (3

Morgin:%

a4 —ei
) 134
45 25
socom LD i
48"x 18
SM4 -10R
SM4-I10L
Reverse Dimensions Border:

- for Left Designation

i

IUJ |U‘tN‘U|[U‘

Corner Radius: I§

DEPARTMENT OF HIGHWAYS
STATE OF COLORADO
DIVISION OF HIGHWAYS
TRAFFIC SIGNING
FOR HIGHWAY
CONSTRUCTION

bl N T
Checked By: J.B. Oate: AUGUST 9, 1965

STANDARD M-614-TB (SHEET 2)




SIATE OF 1

FEDERAL ROAD
REGION NO. DIVISION,

STANDARD M-614-TB . T

SHEET
PROJECT NO. NO.

REVISIONS
(SHEET 3 OF 3 SHEETS) 7-12-67 | Added Note 23 GWF.
(JULY ), 19865) 7-8-68 |Rev. Note 23 8 Dept. Name—| .
Deteted Note G.W.F. |
(R=3) [12-24-68|Rev. Note No, 18 J.LS.
GENERAL NOTES B3 |!1-22-71 |Rev. Notes J.J.S.
ED AH work shall be done ln accordance with: (a) the Standard Specifications applicable ) I5.  Sign paneis furnished by the Contractor for use only during construction may be fabricated from
to the Project, and (b) the "Manual on Umform Traffic Control Devices plywood, aluminum, steel or other suitable material but shall be stable and durable enough to meet
for oll Closses of Streets and Highways" published by the U.S. Deportment of Tfonwor'oﬁon. - other requirements of this Standard.
Federal Highway Administration, and the related Colorado Supplement. .
2. Where troffic is maintoined through or over ony part of the Project the Contractor will be 16.  All material shall be sound and durable. Borricades, signs, symbols, and lettering shall be of good
required to mark all" hozards within the limits of the Project (including connecting roads) with workmanship, Uneven lettering will not be accepted.
well- maintained Barricades, Warning, and Guide Signs. All Barricades ond Signs shall be
moved, odded fo, changed or removed as required during the P'OG'O" of construction and (E=D 17.  Alternate methods of processing signs or the substitution of symbois or other reflecting elements
removed entirely when the Project is completed, for painted symbois will be permitted only after approval by the Division.
(=3 3. Whaere troffic is prohibited from the Project' the Detour will be marked by the Division IB. Lonterns ond Torches -~ Lanterns, shall be used only in low speed
: : . except that the Contractor shali provide, erect and maintain Borricades, complete, (when required) urbon areos. Open-fiome torches sholl not be used under any circumstances.
~ ' ot the ends of the Project, ends of the Detour and connecting roads. All U.S. or State Route
Markers required for the Project will be furnished and installed by the Division. The ) .
location and positioning of Warning Signs, Barricades, ond Reguiatory Signs shali be as E=® 19. Barricades, Flashing Beacons ond Flashers - Refer to appropriate Division Standard
recommended by the appropriote District Engineering Forces of the Division. . Drawings ( Timber Barricades) for details.
4. Work on the Project shall not be started until oll required signs are in place and opproved by 20. Flagman Sign - This sign shall have a black painted background on both sides to form a
the Engineer. Where speed control appears necessary such speed conirol shall be requested . contrast for the octagonal Stop sign and the diamond Warning sign. The " STOP" sign shall be
from the Engineer by the Contractor. Control of speed through a construction zone may be fabricated by reverse screen process using transparent ved paint on smooth surface silver reflective
achieved by Advisory Speed plates in conjunction with Warning Siyns (SWi3—I for use with . sheeting. The "SLOW" side of the Flagman Sign shail be black process paint on smooth
30" Warning Signs and XWI3-l for use with 36" and 48" Wurning Signs). The Advisory surface orange reflective sheeting. Handle to be grooved on one side to indicate reading of
Speed plate is to be posted only at those locations where the :ufe speed is lower than the sigh to Flagman.

imposed Regqulatory speed limit. )
& 21  Sign "A": This Is the first advance warning sign and shall be placed |,500 feet ahead of

5. Al Signs ond Barricades shall be placed for best visibility and legibility, maintained in good - Barricade or project termingl. Postings are required on both sides of the roadway on divided
condition and kept clean and free of dirt at all times. Contractor's. and Engineer's hlqhwoys. Dual posting is required where warranted on two-lane, two-way highways.
vehicles and equipment must be parked so that signs and barricades are visible to Sign “B”: This is the second advance warning sign and shall be placed 1,000 feet ahead of
aopproaching traffic at atl times, barricade or project terminai. Postings are required on both sides of the roadway on divided
’ highwuys and singly on two-lane, two-way highways. )
; 6, Where two identical signs are used for dual posting thzy are to be staggered -on the two Sign "C": This is the third advance warning sign in cases where barricades ore used and
" sides of the roadway for a minimum distance of 75' i: avoid a tunneling -effect. : shall ba placed 500 to 750 feet ahead of barricade or potentially hazardous condition. Postings are
; . required on both sides of the roadway on divided highwoys and singly on two-lane, two-way
T Exemples for marking Projects, as shown on Sheet |, are typical of signs required and are highways,
subject to alteration to fit actual conditions encountered in the field. Locations for control devices Sign “D": 8G620-! This sign shall be placed to mark the beginning of a Project of more than
are to be staked by the Engineer. In all cases Warning signs are to be placed well in 2 miles in extent, where traffic is maintained through the project. It shall be placed singly
advance of the hazard, the distance depending on topography ond existing approach speeds. ond near the beginning of construction, -
Additionoi markings and any special signs required for the guidance and protection of Sign "E": S620-2 This sign shall be placed to mark the end of the Project. It shall be
traffic will be placed as required on the Project at the Contractor's expense. m’&‘ﬁ_ﬁnqu ond may be placed oppesite barricade if desirable.
_ Sign "F“: Construction identification signs shall be furnished and installed by the Division
(D 8. Desiragble sizes for signs are shown on Sheet | of this Standard. Larger or smaller signs on all Federal-Aid and Forest Highway Projects where actual construction is in progress and
shall be used where warranted. Detailed dimensions for signs normally used in connection with visible fo highway users. These signs should be located so as not to obscure or detract from
construction ore shown on Sheet 2 of this Standard. For Information on standard roadway the effectiveness of other officici signs. Where two or more projects are contiguous the
signs not detailed on this Standard see the "Manual on Uniform Traffic Control Devices for oppropriote dota may be included in one set of signs. Refer to appropriate Division
all Claosses of Strests and Highways" published by the U.S. Department of Tronsportation, Federal Stondard Drawings (Identification Signs) for sign details.
~ Highway Administration, and the related Colorade Supplement. Signs A through F shall be furnished, installed and maintained by the Division.
9. Signs with the prefix “"R" in the sign code are Regulotory signs and os such impose legal ’
compulsions or restrictions on drivers and should only be used as authorized by the Engineer. 22.  When Flags are used in lieu of the Flagman Sign, they shall be a minimum of 18"x18" made
. ) of a good grade of bright red material, and fastened securely to a staff of approximately
10. Signs with the prefix "W" in the sign code are Warning signs and are used to alert troffic 3 foot length. The free edge should- be weighted to insure that the flag will hang vertically,
to existing or potentially hazardous conditions. . even in heavy winds.
NI,  Signs with the prefix "D" or "M" in the sign code ore Guide signs. Those with the prefix "0" 23. Each €"x6" timber sign post shall be provided with two 2" diameter holes through the neutral axis

convey general information and those with the prefix “M" are used for marking the traffic route, normal to the roadway, one hole at 6" and one hole at 18" above the ground level. The 4"x4" timber

posts shall not be provided with any type of break-away device. The inside portion of each 2"

(=D 12. Al signs sholl be reflectorized unless otherwise specified on plans. Reguiotory signs diameter hole shall be pcmted white. The underground portion of each timber post shall be treated
: (unless otherwise specified) shall have a screen processed black legend and border on @ white with creosote.

' ' . flexibie reflactive sheeting, non- exposed lens background. The back side of Regulatory and Guide signs
shall be painted with two coats of "Exterior Sign white Paint." Warning signs sholl have a screen

processed black legend and border on an orange flexible refiective sheeting, non-exposed lens ' : DEPARTMENT OF HIGHWAYS

background. The back side of Warning signs shall be painted with two coats of exterior sign white. STATE OF COLORADO

Guide signs shall have a black message on an orgnge background. - DIVISION OF HIGHWAYS
I13.  Painting ‘forl wood surfaces shall conform with Sgction 508 of the Standard Specifications. TRAFFIC SIGNING

FOR HIGHWAY

4. Posts for regulatory, warning, and guide signs will normally be 4"x 4" or 6"x 6"

and shall conform to the Standord Specifications for Untreated Timber- S4S. Timber shall : CONSTRUCT'ON
conform to Construction grade Paragraph 123B or 125B of Standard No. 15 Grading & Dressing : Designed By: D.R.W. [ Approved By, = -
Rules for West Coast Douglas Fir (1956) or Dense structural 58 ond LL Structural 58 Porogroph 284 . . . Made By: o.L.5. | = Troffic Engacer

or 285 of 1956 Grading Rules for Southern Ping. Posts shall be pmnted with one coat of Checked By J.B. Data: AUGUST 9, 1965

* White Wood Primer" ond one coat of "Outside White Paint."

'STANDARD M-614-TB (SHEET 3)




TYPE 1 BARRICADE

'l 6'to8' —‘l

May be . fabricated of lumber, aluminum
or other suitable light weight materials
of structural soundness.

Stands may be detachable for mability.

! TYPICAL TYPE
! . Sn

Use 4-4"x75"Lag Screws
to attach rail to post

Field fit Wing Rail to back

of Rail, attach with two

42 x,s' bolts with nuts )

and washers. (See Note |0} i\,’,'
V

Nail wing rail to
stake with 3-16d
common nails. 2"y g"

For traffic diverted right ,
angle of siripes this side.

4"x4" Posts
and Braces

2'yg' S
RIGID

4'x6"
| Skids

- 2"x8"

2"x 6"
Frame

DEMOUNTABLE

HINGED 2% 6"

reverse

Sandbags for
added stability

TYPE 2 BARRICADE

May be fabricated of lumber, aluminum
or other suitable light weight materials
of structural soundness.

3 BARRICADES
(Timber)

(FIXED)

* |
As Required

See Note 12

ROAD .
CLOSED SRII-2

SWi-7 L

For troffic diverted left, reverse

angle of stripes this side.

({ MOVABLE)

As Required

ROAD
CLOSED

5'min.

5" min.

STANDARD S-614-52A

( MARCH I, 1972)

BARRICADE DESIGNATIONS

TYPE: 1

TYPE 2 TYPE 3

Rail Width 8"min. - 12"max.

Top-8" min. —|2 max.

w o "
Mid-4"min. - 8" mox. 8" min. - 12" mox.

Rail Length 6'to 8

3' to 4' As Required,

see Table

%

Height 3' min.

3" min. 5' min

Stripes

See Detail of Barricade Striping

See Notes 4 &7

Frame "A* Frame

Demounmble or Heavy Duty

Light "A" Frame

Posts, Skids or "A" Frame

Flexibility Movable

Portable Fixed or movable

Use Temporary

Temporary

Temporary or Permanent

DETAIL OF BARRICADE RAIL STRIPING

RAIL LENGTH TABLE %

TYPE 3 BARRICADE

FIXED

LENGTH

MOVABLE

F-A
F-8
F-C
F-D

M- A 8 - 14"
M-B 15" - 24
M=-C 25' — 35

M-D > 35'

(For construction and maintenance

Temporary Barricades

operations only)

Atuminum

wlo

Cadmium ploted steel
EXPANSION- RIVET DETAIL

Panel Expansion

TYPICAL SECTION

Permanent Barricades

TYPICAL VERTICAL PANEL
CHANNELIZING DEVICE

iy

72— Sheet Aluminum or other suitable
light weight mu?erlul

See Striping Detail for
Temporary Barricades.

FEDERAL ROAD TOTAL

SHEETS

SHEET
REGION NO. DIVISION PROJ. NO. NO.

COLORADO

REVISIONS

GENERAL NOTES

in width,

All work shall be done in accordance with the Standard Specifications uppli"cable to
the project.

All signs, sign materials, beacons, and barricade warning lights shall contorm to the
standards set forth in the "Manual on Uniform Traffic Control Devices for Streets
and Highways" published by the Federal Highway Administration, of current issue,
and the Colorado Supplement thereto, and this standard.

The various types and combinations of approved signs and beacons for barricades
required for each project shall be governed by field conditions and subject to approval
by the Engineer. Typical barricade applicotions are shown in Part & of the Manual on
Uniform.Traffic Control Devices for Streets and Highways.

Painting shall conform with Subsections 508.08 and 614.07 of the Standard Specifications.
Al skids, braces and posts shall be painted with 2 coats of "Exterior Whife Paint".
Horizontal and wing rails on a!l temporary barricades shall have orange and white
stripes with a narrow flat black stripe separating the orange and white siripes as

shown in striping detgil. The entire area of orange and white stripes shall be
reflectorized. For striping of permanent barricades see Note 7.

Each barricade rail shall be striped on the face side only with stripes slanting down-
ward ot a 45° angle toward the side to which traffic is to turn or pass. The backsides
of rails shall be painted with " Exterior White Paint"

When fixed barricades are designated on plans, the portion of the posts below ground
line shall be dipped in hot creosote oil. The portion of the post above ground line
shall be painted with 2 coats of "Exterior White Paint".

A Fixed Type 3 Barricade which is required as a permanent instaliation shall have rails
striped with black and white in lieu of orange and white. The white stripes shall be 4"
the black stripes shall be 5!/a" wide as shown in striping detail. The white
stripes shall be reflectorized. The posts of a permanent installation shall be painted
with 2 coats of "Exterior White Paint".

All skids, broces.'ruils and posts shall be nailed together with No. 20d nails. All screws,
bolts, nuts and washers: shall be galvanized or cadmium plated. Skids (bases) of movable
barricades shall be weighted where necessary to provide stability.

All timber shall be Grude No. 2 or better, S 4 S, Douglas fir or Larch, as described in the
1970 Stondard Grading Rules published by the Western Wood Products Association, and shall
conform fo paragraph:62.12 for the rails and paragraph 80.12 for the posts.

Detachable extension’ wing rails for bypassing of construction equipment are permitted when necessary.

The length is variable and shall be adequate to provide closing of borrow pit and/or shoulder as
required. May be used on Fixed or Movable Type 3 Barricades.

Alternate materials or other reflective elements on traffic signs or barricades wili be permitted
only after upprovq'l of such material by the Division in writing.

Flashing Beacons or Barricade Warning Lights shall be used in connection with barricades
when called for by the' Engineer. When used, they shall be positioned above the top
rail of the barricades to produce the most effective results. When used, Borricade Warning
Lights shall be type "B" os described by Section 6D-5 of the (970 "Manual on Uniform
Traftic Control Devices for Streets and Highways " (published in 1971},

Reflective Sheeting shall be of the smooth
surface type.

DEPARTMENT OF HIGHWAYS
STATE OF COLORADO
DIVISION OF HIGHWAYS

Barricades used as "Truffic Controls for Highway
Construction” ara not to be paid for separately.

Barricades will be pold for separately when
designated onplans as bid items.

BARRICADES AND
VERTICAL PANEL

CHANNELIZING DEVICES

-~

P Designed By: GWF
M Mode By : JVN
| Checked By: GWF

Approved By:
Traffic Engmeer

Dote AMarc s [,19 .72

STANDARD S-614-52A




