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SPACING FOR DELINEATOR POSTS GENERAL NOTES il ANGULAR PLACEMENT 
ON HORIZONTAL CURVES 

io1 """- . ""° SPACING IN ADVANCE DF iR1 
DEGREE 

SPACING AND BEYOND CURVE (FEET) 
RADIUS 

OF 
ON 

(FEET) CURVE FIRST SECOND THIRD 
CURVE (FEET) SPACE SPACE SPACE 

20000 0°171 300 300 300 300 
17000 0°201 300 300 300 300 
14000 0°251 300 300 300 300 
12000 0°291 300 300 300 300 

10000 0° 341 299 300 300 300 
8000 0°431 267 300 300 300 
6000 0° 571 231 300 300 300 
5000 1°091 211 300 300 300 

4000 1° 261 189 300 300 300 
3500 1° 381 176 300 300 300 
3000 1° 551 163 300 300 300 
2500 2°181 148 297 300 300 

2000 2° 521 132 265 300 300 
1800 3° 111 125 251 300 300 
1600 3° 351 118 236 300 300 
1400 4°061 110 220 300 300 

1200 4° 471 102 203 300 300 
1000 5°441 92 185 277 300 
900 6° 221 87 175 262 300 
800 70101 82 164 246 300 

700 8° 111 76 153 229 300 
600 9° 331 70 141 211 300 
500 11° 281 64 127 191 300 
450 12°441 60 120 180 300 

400 14° 201 56 112 168 300 
350 16° 221 52 104 156 300 
300 19°061 47 95 142 285 
250 22° 551 42 85 127 255 

200 28° 391 37 73 110 220 
150 38°121 30 60 90 180 
100 57° 181 21 42 64 127 
75 76° 241 20 30 45 90 

""° ON CONVENTIONAL ROADWAYS OMIT THE "THIRD SPACE" AND 
DOUBLE THE SPACING "ON THE CURVE" AND "IN ADVANCE OF 
AND BEYOND THE CURVE" (3001 MAX.) 

•sPACING FDR CURVES NOT SHOWN MAY BE COMPUTED FROM THE 
FORMULA: S = 3..JR-50 

SPACING IN ADVANCE OF AND BEYOND THE CURVE IS: FIRST 
SPACE= 2S, SECOND SPACE= 3S AND THIRD SPACE= 6S. SPACES 
SHOULD NOT BE LESS THAN 20 FT.OR GREATER THAN 300 FT. 

RESIDUAL SPACE AFTER "ON CURVE" SPACING IS APPLIED, SHALL 
BE DIVIDED EQUALLY AMONG ALL OF THE "ON CURVE" SPACES 
SO THAT THE LAST DELINEATDR FALLS AT THE P.T. DR C.S. OF 
THE CURVE. 

1. SEE THE T ABULATIDN OF QUANTITIES INCLUDED IN THE PLANS FOR THE NUMBERS 
AND LOCATIONS OF DELINEATORS REQUIRED. 

2. THE COLOR OF DELINEATDR REFLECTORS SHALL, IN ALL CASES, CONFORM TO THE 
COLOR OF EDGE LINES, EXCEPT: 

A. RED, GREEN AND BLUE DELINEATORS 
B. TYPE III DELINEATORS (3 YELLOW) 

3. THE COLOR OF DELINEATOR POSTS AND ALL SPECIAL MOUNTING BRACKETS SHALL 
BE INTERSTATE GREEN. 

4. DELINEATORS ARE MANDATORY ON ALL ROADWAYS ON THE STATE HIGHWAY SYSTEM. 
THEY ARE OPTIONAL WHERE FIXED SOURCE LIGHTING IS IN OPERATION: HOWEVER, 
ALL CONCRETE BARRIER AND TYPE 3 GUARDRAIL SHALL HAVE REFLECTORS OR 
SUPPLEMENT AL TABS. 

5. TYPE I (YELLOW) DELINEATORS ARE MANDATORY ON THE LEFT SIDE OF 
EXPRESSWAY ROADWAYS (MEDIAN). 

6. RED DELINEATORS MAY BE INSTALLED ON THE REVERSE SIDE OF ANY DELINEATDR 
AND/DR A SEPARATE POST ON ONE-WAY ROADWAYS OR RAMPS WHERE 
INVESTIGATION SHOWS A NEED FOR WRONG-WAY MOVEMENT PROTECTION. 

7. TYPE III (3-YELLOW) DELINEATORS ARE TO BE INSTALLED TO WARN OF THE 
EXISTENCE OF OBJECTS NOT ACTUALLY IN THE ROADWAY BUT THAT MAY BE SO 
CLOSE TO THE EDGE OF THE ROADWAY THAT THEY NEED A MARKER. THESE 
INCLUDE UNDERPASS PIERS, BRIDGE ABUTMENTS, HANDRAILS, AND CULVERTS HEADS. 
THE INSIDE EDGE OF THE MARKER SHALL BE IN LINE WITH THE INNER EDGE OF 
THE OBSTRUCTION. 

8. INTERCHANGE RAMPS SHALL BE DELINEATED ON THE RIGHT SIDE, THE LEFT SIDE, 
OR BOTH SIDES WITH TYPE I DELINEATDRS OF THE APPROPRIATE COLOR (CRYSTAL 
DR YELLOW) AS ILLUSTRATED ON SHEET NUMBER 3. 

9. FRONTAGE ROAD DELINEATDRS ARE NOT TD BE INSTALLED WHERE THEY MIGHT BE 
MISLEADING TO MAINLINE TRAFFIC. 

10. SPACING OF DELINEATORS FOR TUNNELS AND SNOW SHEDS SHALL BE AS SHOWN 
ON THE PLANS. 

11. WHERE PRACTICABLE, THE APPROACH ENDS OF ISLANDS AND MEDIANS SHOULD BE 
DELINEATED. 

12. TYPICAL INSTALLATION LOCATIONS FDR ALL TYPE I DELINEATORS ON TANGENT 
SECTIONS SHALL BE ON ~o TH MILE INTERVALS IN RELATION TO THE HIGHWAY MILE 
MARKERS. A 200 FOOT MINIMUM WILL APPLY TD THE "LAST SPACE" EXITTING A 
HORIZDNT AL CURVE AND THE FOLLOWING DELINEA TOR SHALL BE INSTALLED ON THE 
NEXT ~o TH MILE LOCATION (MAXIMUM SPACING IS ALSO 528 FEET). AT ALL OTHER 
LOCATIONS, SUCH AS A & D LANES, RAMPS, WIDTH TRANSITIONS, AND TURN LANES, A 
"LAST SPACE" SHOULD NOT BE LESS THAN 50i. OF HTE SPACING SHOWN FOR THAT 
LOCATION. L_f- -

---i 
3" 

TYPICAL + I / 

REFLECTDR~N ,_ I\ 
!11 \ ,_ y 
+ i-

6" 

TYPICAL INSTALLATION 
SINGLE DIRECTION 

TYPICAL INSTALLATION 
BACK - TO - BACK 

MANDREL 

TYPICAL 
POST 

I 

Yi&" DIAMETER BLIND 
EXP ANSIDN RIVET 
(DOMED HEAD ALUMINUM 
WITH ALUMINUM BREAK 
STEM MANDREL). 

)ti.. 

~~~ ~~~ 
... ,, w 

TYPICAL 
POST 

%" TD V2" j L TYPICAL REFLECTOR Yi&" BDL T, NUT AND WASHER 
RIVET HEAD !--ALUMINUM (BURR THREADS TO PREVENT NUT 

BREAK STEM LOOSENING DR VANDALISM). 

TYPICAL V 
MOUNTING _/ 
HOLE Yi&" 0 

r 

~-#--'--

6" 

Al 

13. TYPE II DELINE A TORS SHALL BE INST AL LED AT 100 FOOT SPACING ON ALL 
ACCELERATION LANES AND TAPERS,DECELERATIDN LANES AND TAPERS,AND 
LANE TRANSITIONS INVOLVING PAVEMENT WIDTH REDUCTIONS IN THE 
DIRECTION OF TRAFFIC. TYPE II DELINEATORS ARE NOT REQUIRED FOR 
REDIRECT TAPERS, FOR TRAFFIC MOVING IN THE DIRECTION OF WIDER 
PAVEMENT OR ON THE SIDE OF THE ROADWAY WHERE THE ALIGNMENT IS NOT 
AFFECTED BY THE LANE REDUCTION. TYPE II (YELLOW) DELINEATDRS SHALL 
DNL Y BE USED WHEN A RAISED DR DEPRESSED MEDIAN IS PRESENT. FDR 
WIDTH TRANSITIONS WHERE TRAFFIC MOVES IN THE DIRECTION OF WIDER 
PAVEMENT, THE NORMAL SPACING SHALL BE ADJUSTED SD THERE IS A 
DELINEATOR AT EACH OF THE ANGLE POINTS OF THE WIDTH TRANSITION. 

I NEAREST 
TRAFFIC LANE 

,- FDR TYPICAL DELINEATDR 
APPLIES TD RIGHT DR LEFT 
SIDES OF TANGENTS DR 
CURVES (EXCEPT CURVES 
HAVING A DEGREE OF 
CURVATURE GREATER 
THAN 6°). 

14. TYPE I DELINEATORS SHALL BE INSTALLED AT 100 FOOT SPACING ON 
INTERCHANGE RAMP TANGENT SECTION AND BY THE SPACING TABLE ON RAMP 
CURVES. SPACING "IN ADV ANGE OF AND BEYOND CURVE" DOES NOT APPLY TD 
RAMP CURVES. 

15. FOR SPACING ON A CURVE THAT FOLLOWS A TANGENT SECTION WITH SPACES 
SHORTER THAN THOSE SHOWN IN THE CURVE SPACING TABLE:MDDIFY THE 
TABLE SD THAT THE CURVE SPACING IS ND GREATER THAN THE TANGENT 
SPACING. 

' 

EDGE OF 
i.-- SHOULDER 

~(!i.\w~ 

21-0"MIN. 

18'-0"MAX. 

_J_ 
16. WHERE GUARDRAIL INTRUDES INTO THE SPACE BETWEEN THE PAVEMENT EDGE LANE LINES 

AND THE LINE OF DELINEATORS, PLACE THE DELINEATORS IMMEDIATELY ABOVE 
DR BEHIND THE RAIL FACE, AND DELINEA TOR SPACING SHALL BE THE SAME 
BEHIND THE RAIL FACE. 

PAVED SHOULDER DR 
ROADWAY EDGE DR 
FACE OF CURB. 

17. WHEN NORMAL SPACING FALLS ON AN INTERSECTING ROADWAY, DRIVEWAY, 
ETC. THE DELINEATOR MAY BE MOVED EITHER DIRECTION A DIST ANGE NOT 
EXCEEDING ONE-QUARTER OF THE NORMAL SPACING. 

TYPICAL DELINEATOR PLACEMENT 

18. THE ANGULAR PLACEMENT FOR ALL DELINEATORS SHOULD BE BY THE 
"TRAFFIC ORIENTING" METHOD: AIM THE FACE OF THE DELINEATOR AT THE 
CENTERLINE OF THE NEAREST LANE OF APPROACHING TRAFFIC AT A POINT 
300 FEET AWAY (DR AS DIRECTED BY THE ENGINEER FDR SPECIAL DR 
LOCATIONS AND CURVES HAVING A DEGREE OF CURVATURE GREATER THAN 6 
DEGREES). 

19. TYPE Ill (YELLDW-BLUE-YELLLOW) DELINEATORS ARE TO BE INSTALLED TO 
WARN OF THE EXISTENCE OF AN ASPHALT CURB INSTALLED BELOW 
GUARDRAIL. THE DELINEATOR SHALL BE PLACED IN LINE WITH THE ASPHALT 
CURB. 

LOWER~ SUPPORT 
PIECE ... 

1,1.(..-::;:::::;~,~---

l 

ll 

UPPER 
EXTENSION 
PIECE 

SECTION 8-8 

SECTION A-A 

ALLOW ABLE TOLERANCE 
DIMENSION: 

l" AND UP 

V2" TD 1" 

----± Va" 
----±Yi&" 

V2" AND BELOW ---± ~2" 

WEIGHT: 
MINUS 3V2% OF THE WEIGHT 
OF ANY ONE POST. 

POST NOTES 
I. POSTS SHALL BE A UNIFORM FLANGED CHANNEL SECTION 

(U-SHAPE) MADE FROM HOT ROLLED STRUCTURAL STEEL, 
RE-ROLLED RAIL STEEL, DR NEW BILLET STEEL, HAVING 
A MINIMUM YIELD STRENGTH OF 30,000 PSI AND A 
MINIMUM TENSILE STRENGTH OF 50,000 PSI. 

2. POSTS SHALL BE SET IN DRILLED DR EXCAVATED HOLES, 
PLACED PLUMB AND FIRMLY TAMPED IN PLACE;DR 
MAY BE DRIVEN PLUMB. 

3. A MINIMUM OF 3 HOLES OF Yi&" DIAMETER, SPACED 
AS SHOWN, ARE REQUIRED FDR ALL DELINEATDR POSTS. 

• AN ADDITIONAL HOLE IS REQUIRED WHEN THE ADJUST ABLE 
REFLECTOR BRACKET IS USED. 

DOUBLE HEIGHT POSTS 
4. THE LOWER SECTION OF THE 2-PDST COMBINATION 

SHALL BE INSTALLED ACCORDING TD THE SAME 
PLACEMENT SPECIFICATIONS AS A TYPICAL SINGLE 
POST INSTALLATION. 

•s. REFLECTORS SHALL BE MOUNTED AT THE CONNECTION OF 
THE POSTS AND AT THE TOP OF THE UPPER POST IN 
ACCORDANCE WITH THE APPROPRIATE CONFIGURATION FOR 
THE APPLICATION. 

Yi&" BDL T, NUT 
AND WASHER 

LOWER 
SUPPORT/ __ 
PIECE (__ 

rB-

- -

I 

I 

(/) 
w 

i 
> 

UPPER 

5 EXTENSION 
PIECE 

3" 

_j 

TYPICAL DELINEATOR FABRICATION DETAILS TYPICAL 1,12# DELINEATOR POST 
6. THE LENGTH OF THE UPPER EXTENSION PIECE SHALL NOT 

EXCEED 7 FEET. 

TYPICAL DOUBLE 
HEIGHT INSTALLATION 
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OPTIONAL BACK TD BACK CRYSTAL DELINEATORS 
ON TWO LANE ROADWAYS IS ACCEPT ABLE. 

ROAD APPROACH: 

RESIDUAL SPACE AFTER "ON CURVE" SPACING FROM THE TABLE 
ON SHEET 1 IS APPLIED, SHALL BE DIVIDED EQUALLY AMONG ALL 
OF THE "ON CURVE" SPACES SO THAT THE LAST DELINEATDR 
FALLS AT THE P.T. DR C.S. OF THE CURVE. 

NORMAL METHOD 

CONVENTIONAL ROADWAY MAY BE SHIFTED NOT 
MORE THAN 1/4 OF 
NORMAL SPACING. 

-----1'------ TANGENT SECTION --------------1--------------­

DELINEATDRS SHOULD BE PLACED 
ON THE LEFT SIDE OF THE ROADWAY 
DR ON THE FAR SIDE OF THE 
CROSSOVER FOR EACH ROADWAY. 

EXPRESSWAY ROADWAYS 

MEDIAN CROSSOVER: 
~~~- TYPE III (BLUE-2 YELLOW) 

DELINEATORS SHOULD BE PLACED 
ON BOTH SIDES OF THE 
CROSSOVER FOR BOTH DIRECTIONS 

o- OF TRAVEL. o- ___ _ 

TYPE I REQUIRED BOTH 
SIDES OF MEDIAN 
DR 
TYPE II (YELLOW-YELLOW, 
BACK-TD-BACK) REQUIRED 
FDR LDCA TIDNS WITH 
MEDIAN BARRIER 

OPTIONAL METHOD 
(BACK-TD-BACK ON 
OUTSIDE OF CURVE) 

-0 - -- -- ---0 - - - -0- - - - -0 - - - -0 - - -0 - -- -- -0 - - -0 --0 -.;;-

1- NORMAL SPACE •I• : I: ADVANCE SPACING 
LAST SPACE 

-----1'------ TANGENT SECTION-----------=..:::..:.......:::...:=-i----------------

TYPICAL INST ALLATIDN FOR TANGENT SECTION AND CURVES 

WIDTH REDUCTION ON LEFT SIDE 
WIDTH REDUCTION ON RIGHT SIDE DETAIL ALSO APPLIES TD HILL 

CLIMBING LANE TRANSITION. NORMAL 
-------1'- NORMAL SPACIN.-=--G __ .__ __ TAPER LENGTH VARIES ------i-- SPACING¥--- =:.,==-==-=-==-==-=-==--==-=-==--==-=-==--==-:=-==--= 

OPTIONAL LAST OPTIONAL ..., 
i----- 100' SPACES ----i---i ---+ 

_JPAC~~ -e ---+ 
-0 

-e -e -ee -ee -ee -co -0 -c J -co -co -0 
1-----100' SPACES 

-co --CJ 
1 LAST 

SPACE NORMAL -------1'- NORMAL SPACING ---o-i----- TAPER LENGTH VARIES ----i•SPACING--1'-

TYPICAL INSTALLATION FOR LANE TRANSITION 

CONVENTIONAL ROADWAY EXPRESSWAY ROADWAY 

OPTIONAL 

TYPICAL INSTALLATION FOR BRIDGE APPROACHES 
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J I -
I t *= NORMAL SPACING IF THIS 

1 
: ROADWAY IS DELINEATED 

%-* 

w:--~ 
I ~"- MINIMUM OF 3 DELINEATDRS. * SPACING WILL DETERMINED 
1 i' BY THE ENGINEER BASED 

t ON SITE CONDITIONS. 

TYPICAL INSTALLATION 
FOR MINOR INTERSECTION 

BRIDGE NOTES 
1. WHERE CURB TD CURB WIDTH OF BRIDGE IS EQUAL TD OR 

GREATER THAN ROADWAY WIDTH PLUS USABLE SHOULDER 
WIDTH, USE THE TYPE III DELINEATOR (3 YELLOW) 
ONLY AND OMIT ALL THE TYPE I DELINEA TORS. 

2. FOR GUARD RAIL INSTALLATIONS WHERE APPROACH END 
IS NOT FLARED, PLACE A TYPE III DELINEATDR 
(3 YELLOW) IMMEDIATELY IN ADVANCE OF APPROACH END. 

3. ALL TYPE I DELINEATDRS ARE TD BE MOUNTED ABOVE 
DR IMMEDIATELY BEHIND GUARD RAIL AND ARE NOT A 
CONSTANT DISTANCE FROM THE ROADWAY. 

DELINEATOR 
INSTALLATIONS 

Issued By: Traffic & Safety Engineering Branch July 31, 2019 

DELINEATOR SYMBOLS 
AND 

TYPICAL CONFIGURATION 

Q TYPE I (CRYSTAL) 

~ TYPE I (YELLOW) 

• TYPE I (RED) 

,. TYPE I (GREEN) 
(MAINTENANCE MARKER) 

~ TYPE I (BLUE) 
(MAINTENANCE MARKER) 

8 TYPE II (2 CRYSTAL) 

~ TYPE II (2 YELLOW) 

$ TYPE II (CRYSTAL-CRYSTAL 
BACK-TD-BACK) 

t TYPE II (YELLOW-YELLOW, 
BACK-TD-BACK) 

e TYPE II (CRYSTAL -RED, 
BACK-TD-BACK) 

e TYPE II (YELLOW-RED, 
BACK-TD-BACK) 

~ TYPE III (3 YELLOW) 

~ 
TYPE III (2 CRYSTAL -RED, 

BACK-TD-BACK) 

t TYPE III (2 YELLOW-RED, 
BACK-TD-BACK) 

~ 
TYPE III (GREEN) 

§ TYPE III (BLUE) 

~ 
TYPE III (BLUE-2 YELLOW) 

~ 
TYPE III (YELLOW-BLUE-YELLOW) 
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S-612-1 

Standard Sheet No. 2 of 8 
Project Sheet Number: 



DECEL. LANE & RAMP 

RIGHT SIDE EXIT 
RAMP & ACCEL . LANE 
RIGHT SIDE ENTRANCE 

LAST 

i----- NORMAL SPACING ----:.-"1f ~ -~:4 1 DELINEATORS AT NORMAL 
t SPACING 

-e -e -e -e -e -e -e -e ....,, LI -e -e -e -e -e 

END TAPER 

* OPTIONAL DELINEATORS 
FOR "WRONG WAY" PROTECTION 

• SPACING ON CURVE - SEE 
CURVE TABLE ON SHEET I 

DECEL. LANE & RAMP 

LEFT SIDE EXIT 

BEGIN TAPER 
---J\;1,-- NORMAL SPACING • ~: ______ o_Ec_E_L_. L_AN_E_SPACING ------

. - 100' SPACES ----
-ee -ee -ee -ee -ee -e -ee -ee - -- --0 -0 -0 -0 -0 -0 

~ NORMAL SPACING --1/'--

-0 -0 -0 -0 

RAMP & ACCEL. LANE 
LEFT SIDE ENTRANCE 

END TAPER 

ACCEL.LANE SPACING :1 
~------ 100' SPACES __________ __,., __ , NORMAL SPACING ___.,.. 

-ee -ee -ee -ee -ee -ee -ee -ee -e - -- --0 - - --0- - - -0 - - """"<>- - -:a- - - -0 - - --0- - - -0 - -0-

DELINEATORS AT NORMAL 
SPACING 

TYPICAL INSTALLATION FOR INTERCHANGES 
TYPE III (BLUE) 
MAINTENANCE MARKER 
OR 

NOTE 

"SPACING IN ADVANCE OF AND BEYOND CURVE" 
(!ST., 2ND. & 3RD. SPACES) AS SHOWN IN THE SPACING 
TABLE ON SHEET I SHALL NOT APPLY TO RAMP CURVES 

CURVE & REVERSE CURVE 

CLOVERLEAF CURVE 

TANGENT 

TYPICAL INSTALLATION FOR RAMP CURVES 
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LEGEND 

A= SEE CURVE SPACING TABLE 
B = ADVANCE SPACES (FIRST & SECOND) 
C = SPACING ON CURVE 
D = BEYOND SPACES (FIRST & SECOND) 
E = LAST SPACE 

19 D DELINEATORS MAY BE INSTALLED IF 

SEE OTHER TYPICAL INSTALLATIONS 

BEGIN 

19n NOTE 

I ~ 
NECESSARY FOR "WRONG WAY" PROTECTION 

l9q -A P.Tp. I.C. 

Q TAPER NORMAL 
~ ~ ~B :i=E DECEL. LANf oci',Ps~cl~~s SPACING -r--
~ 0. 0- 0- co- co- co- co- CO- CT>- co- 0-

~ I 'E,; LEFT TURN LANE - 50' SPACES ~ 
7~~~~~~~~~N~~ -=--=--=-

P.T. = 
I 

-0 
-~+~+E--m.__ __ -m __ lO~PACES-m __ -a:J ___ -a:J __ ~-a:J 

P.C. l~ll -I- ACCEL. LANE SPACING ---------ii--END TAPER 

19 
I TYPICAL INSTALLATION 

FOR INTERSECTIONS 
WITH ACCEL.& DECEL. LANES 

(OMI-U)/(OMl-0) 

=~~~jf= 
--<J» --<J» 

--l!El -E!I 

TYPE III (GREEN) 
MAINTENANCE MARKER 

AT BRIDGE JOINTS 

TYPE I (GREEN) 
MAINTENANCE MARKE 

~~,-••-••---~-._--.,_a,-aw-aP-aP~--() 

AT GUARDRAIL 
(NOT TO BE USED ON BRIDGES) 

AT CURBS 
(WHEN DEEMED NECESSARY BY 
MAINTENANCE SUPERINTENDENT) 

MAINTENANCE MARKER 
LOCATIONS FOR OBSTRUCTIONS 

Colorado Department of Transportation 
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PLAN VIEW 

TYPICAL BARRIER VIEW 
---------5" --------~1 

Ya" %" 
1%11 1%11 •I• 

V, .. r - ti::~~~i : TI 
5" 

REFLECTOR TAB 

ROUNDED CORNERS 
1/4" ± Ye" R 

MOUNTING POSITION ON 
GUARD RAIL TYPE 3 

POST 
BOLT 

li." DIA H"-ES FOR ~ _ _l 
2
" POST ATT ACHMEHT ' c c_ \ J' l I o/i6" 0 HOLE FDR J 

~ REFLECTOR - - - -- -,t,- ATTACHMENT 

Y2"~~ 

TYPICAL REFLECTOR DETAILS FOR CONCRETE BARRIER 

17" 

4'--0" tf:'' 
31" 

6" 
BLOCK OUT TD 
ACCEPT SIGN POST 

TYPICAL GUARDRAIL 
POST MOUNT DELINEATORS 

TYPICAL SLEEVE INSTALLATION 
FOR MEDIAN DELINEATOR POSTS 

POST MOUNT DELINEATORS SHALL BE 
ATTACHED BY A METHOD APPROVED BY THE 
ENGINEER DR A METHOD REQUIRED BY THE 
DEVICE MANUFACTURER. 
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TYPICAL ADJUSTABLE REFLECTOR BRACKET 

TYPICAL BRACKET FABRICATION DETAILS 

BRACKET NOTES 
I. THE ADJUST ABLE REFLECTOR BRACKET IS TD BE USED TD "TRAFFIC 

ORIENT" BACK-TD-BACK DELINEATDRS USED ON CURVES. 

2. REFLECTOR BRACKETS SHALL BE FABRICATED FROM EITHER GALVANIZED 
STEEL NDT LESS THAN 16 GAGE, DR ALUMINUM NOT LESS THAN 0.100 
INCH THICKNESS. 

3. BDL TS, NUTS AND WASHERS SHALL BE GALVANIZED DR CADMIUM 
PLATED. 

4. ALL BRACKET HOLES ARE o/i6 INCH DIAMETER AND DELINEATDR POSTS 
REQUIRE AN ADDITIONAL HOLE 2 INCH BELOW THE TOP HOLE PROVIDED 
IN THE POST. 

5. SHOP BEND THE BRACKET APPROX. 70 DEGREES AS SHOWN,.1 ATTACH 
TD THE DELINEATDR POST WITH o/i6 INCH BDL TS AND FltLD BEND AS 
NECESSARY TO TRAFFIC ORIENT. THEN THE BRACKET REFLECTOR CAN 
BE ATTACHED WITH A o/i6 INCH BLIND EXPANSION RIVET OR A BOLT. 

6. BURR THE THREADS OF ALL BOLTS TD PREVENT NUT LOOSENING DR 
VANDALISM. 

TYPICAL GUARDRAIL 
REFLECTOR TAB 

SEE THE M-606-1 STANDARD PLAN FDR REFLECTOR TAB FABRICATION 
AND PLACEMENT DETAILS. RETRDREFLECTIVE SHEETING SHALL CONFORM 
TD ASTM D4956 TYPE IV. 

BARRIER REFLECTOR NOTES 
I. BARRIER REFLECTORS, REGARDLESS OF TYPE, SHALL MEET THE 

RETRDREFLECTIVE QUAL TITIES SPECIFIED IN SECTION 713 OF THE 
STANDARD SPECIFICATIONS FDR DELINEATDR REFLECTORS, AND BE PAID 
FOR AS DELINEATDR (TYPE _) (BARRIER) (EACH). USE OF THESE 
REFLECTORS IS MANDATORY. 

2. THE COLOR OF REFLECTIVE SURFACE SHALL MATCH THE COLOR OF THE 
ADJACENT EDGE LINE. 

3. CONCRETE SURFACE PREPARATIDN,ADHESIVE,AND METHOD OF 
APPLICATION SHALL BE AS RECOMMENDED BY THE REFLECTOR 
MANUFACTURER. 

4. UNLESS OTHERWISE NOTED IN THE PLANS DR DIRECTED BY THE 
ENGINEER1,. A 200 FOOT MAXIMUM TANGENT AND CURVE SPACING APPLIES 
TD BARRltR REFLECTORS. 

5. TOP MOUNT REFLECTORS ARE STANDARD. SIDEMOUNT BARRIER 
REFLECTORS DR 6 INCH WIDE REFLECTOR STRIPS MAY BE REQUIRED IF 
SPECIFIED IN THE PLANS. 

6. MEDIAN BARRIER REFLECTORS SHALL BE TYPE II (YELLOW-YELLOW, 
BACK-TD-BACK). 

7. FOR A TWO-WAY ROADWAY BARRIER, REFLECTORS SHALL BE TYPE II 
(CRYSTAL-CRYSTAL, BACK-TD-BACK). 

8. FOR TEMPORARY CONCRETE BARRIER, RELFECTDRS SHALL BE INSTALLED 
THAT MEET THE MINIMUM REQUIREMENTS OF STANDARD TYPICAL 
DELINEATDR INSTALLATIONS,EXCEPT THE MAXIMUM SPACING SHALL BE 50 
FEET, AND THEY WILL NOT BE PAID FDR, BUT ARE INCLUDED IN THE WORK. 
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TYPICAL INSTALLATION DETAIL FOR CONTINUOUS CONCRETE BARRIER TYPICAL REFLECTOR STRIP INST ALLATIDN 
BNlRIER REFLECTORS (TYP) 

OPTIClttl l/4 11 x 111 STAINLESS STEEL JHCHJR 
WITH !1," NYLON WASHER (TYP) 
(SEE 3M PfflJOUCT BULLETIN 340) 

TYPICAL INSTALLATION DETAIL FOR GUARDRAIL TYPE 3 

4" BRACKET 
I 

p 
ATTACHMENT DETAILS 

Com uter File Information Sheet Revisions 
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I. REFLECTOR STRIPS SHALL BE SPACED AT INTERVALS OF 20 FEET OFF-CENTER FOR TANGENT SECTIONS OF BARRIER AND 10 FEET 
OFF-CENTER FOR CURVED SECTIONS OF BARRIER. 

2. THIS DEVICE SHALL BE INSTALLED PER MANUFACTURER'S RECOMMENDATIONS. IT IS THE RESPONSIBILITY OF THE INSTALLER TD 
CONTACT THE MANUFACTURER REPRESENTATIVE WHENEVER THERE IS A QUESTION REGARDING APPLICATION PROCEDURES DR 
SUBSTRATE CONDITIONS. 

3. THE COLOR OF THE RELECTIVE SURFACE SHALL MATCH THE COLOR OF THE ADJACENT ROADWAY EDGE LINE. 

4. AT THE TIME OF INSTALLATION, THE CONTACTING SURFACE SHALL BE DRY AND MOISTURE-FREE. 

5. AFTER REFLECTOR STRIP INSTALLATION, SURFACES SHOULD STAY DRY WITHOUT RAIN IN THE FORECAST FDR AT LEASAT 8 HOURS. 

6. SURFACE PREPARATION, BRACKETS, BOLTS, AND GLUE (DR EQUIVALENT) SHALL BE INCLUDED IN THE COST OF EACH DELINEATDR STRIP. 

CONCRETE BARRIER NOTES 
I. CONCRETE SURFACE PREPARATIDN,ADHESIVE,AND METHOD OF APPLICATION SHALL BE AS RECOMMENDED BY THE REFLECTOR 

MANUFACTURER. 

2. TD ASSUME A STRAIGHT, LEVEL APPLICATION, SNAP A CHALK LINE ACROSS THE BARRIER. 

3. FOR MOUNTING THE REFLECTOR STRIP TD CONCRETE BARRIER,INCLUDING THE BRACKETS, THE USE OF 3M WINDD-WELD SUPER FAST URETHANE 
GLUE OR EQUIVALENT APPLIED AT 60 DEGREES FAHRENHEIT IN DRY WEATHER IS RECOMMENDED. THIS PRODUCT IS AVAILABLE IN A STANDARD 
CAULKING TUBE AND SHOULD BE APPLIED TD THE BRACKETS AND PANELS WITH A CONSTRUCTION STYLE CAULKING GUN, AND/DR USE 1/4'' x 1" 
STAINLESS STEEL ANCHOR WITH 7fo 11 NYLON WASHER, AS SPECIFIED IN 3M PRODUCT BULLETIN 340. 

4. UNLESS OTHERWISE NOTED IN THE PLANS DR DIRECTED BY THE ENGINEER, A 200-FDOT MAXIMUM TANGENT AND CURVE SPACING APPLIES TD 
BARRIER REFLECTORS ALONG THE TOP OF THE BARRIER. 

GUARDRAIL TYPE 3 NOTES 

I. THE USE OF REFLECTOR STRIPS ON GUARDRAIL TYPE 3 IS SUPPLEMENTAL TD THE REFLECTOR TAB. 

2. TWO DIFFERENT STYLES OF MOUNTING BRACKETS ARE AVAILABLE. THERE IS ONE TYPE FDR THE 4-INCH REFLECTOR STRIP ANO ANOTHER 
FOR THE 6-INCH REFLECTOR STRIP. THE BRACKETS MUST BE MATCHED TD FIT THE EXACT 4-INCH DR 6-INCH REFLECTOR STRIP PANEL. 
THE 4-INCH REFLECTOR STRIP SIZE IS TYPICAL, HOWEVER, 1.5-INCH DR 6-INCH REFLECTOR STRIPS MAY BE INSTALLED AS SPECIFIED IN 
THE PLANS. 

3. METAL GUARDRAIL SHALL BE WIRE BRUSHED/SANDED, THEN CLEANED WITH ISOPROPYL ALCOHOL WHERE THE BRACKETS WILL ADHERE TD THE 
GUARDRAIL. 

4. FOR MOUNTING THE REFLECTOR STRIP TD GUARDRAIL,INCLUDING THE BRACKETS, THE USE OF 3M WINDO-WELD SUPER FAST URETHANE GLUE DR 
EQUIVALENT APPLIED AT 60 DEGREES FAHRENHEIT IN DRY WEATHER IS RECOMMENDED. THIS PRODUCT IS AVAILABLE IN A STANDARD CAULKING 
TUBE AND SHOULD BE APPLIED TD THE BRACKETS AND PANELS WITH A CONSTRUCTION STYLE CAULKING GUN, AND/DR USE lj4 INCH x I INCH 
STAINLESS STEEL ANCHOR WITH 7fo INCH NYLON WASHER, AS SPECIFIED IN 3M PRODUCT BULLETIN 340. 

5. INSTALLATION REQUIRES THE USE OF THREE BRACKETS (MINIMUM) PER REFLECTOR STRIP CORRESPONDING TD THE PRE-DRILL REFLECTOR STRIP 
HOLES. 
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OM-3BT DECAL 

SIDE VIEW 

OM-3BT DECAL 
OM-3BT DECAL 

ANGULAR PLACEMENT SAME AS 
TYPICAL DELINEATOR PLACEMENT 

TOP VIEWS 

BUFFER TERMINALS (BT) 

4" 

1 

BOLT,NUT 
AND 
WASHERS 

SHEET 
ALUMINUM 

BUFFER PANEL ATTACHMENT DETAILS 

Com uter File Information 

T -e-
1 

36" 

l + 
~2111----l 

h36"~ r I , 

I , 
, I 

OM-3aR(L) 

OM-3aC 

SPACERS OR 
WASHERS 

OM-3aR(L) 

i::::::==::::::;::i_l 2" 
t 

1-----'I _j_ 2" 
t 

4511 SPACERS OR L WASHERS 

OM-3aC 

.____________. - 1-----------' 

I--- 30'' ______j 

FRONT VIEWS SIDE VIEWS 

IMPACT ATTENUATOR (SAND FILLED) 

Sheet Revisions 

l_ 
4" 

' 
--$-

1 

--$-
1 

fr, __ _ 
2'-8" 11------1 +- 01-------1 

10" 

FRONT VIEW SIDE VIEW 

IMPACT ATTENUATOR (MODULAR) 

BOLT,NUT 
AND 

WASHERS 

SPACERS OR 
WASHERS 

BACK-UP 
WASHER 
REQUIRED 
FOR PLASTIC 
MATERIALS 

-------------',._ATTENUATOR------~ 

ATTENUATOR PANEL ATTACHMENT DETAILS 
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r-12 11 --i W2 11R 

BRIDGE JOINT MARKER OM3-BT DECAL C 
@ YELLOW 

@ BLACK 

(OPTIONAL) 
OM-3aR 

(OM-3aL OPP.) 

SUPPLEMENT AL DELINEATION DETAILS 

SUPPLEMENTAL PANEL NOTES 

OM-3aC 

1. ALL SUPPLEMENT AL DELINEATION PANELS SHALL BE SINGLE SHEET ALUMINUM, 0.080" MINIMUM 
THICKNESS. 

2. A) PANELS SHALL BE FASTENED DIRECTLY TO THE IMPACT ATTENUATOR WITH 2 OR 4-116 INCH DIAMETER 
BLIND EXPANSION RIVETS, OR 2 OR 4-jfo INCH BOLTS, NUTS AND WASHERS. 

B) EXPANSION RIVETS SHALL BE DOMED HEAD ALUMINUM WITH ALUMINUM BREAK STEM MANDREL, 
AND SHALL HAVE A BACK-UP WASHER WHEN USED WITH PLASTIC MATERIALS. 

C) BOLTS, NUTS AND WASHERS SHALL BE GALVANIZED OR CADMIUM PLATED. 

D) SPACERS, OR SPACING WASHERS SHALL BE USED AS NECESSARY FOR SAND FILLED 
ATTENUATORS. 

3. OM-3BT DECAL (BUFFER TERMINAL OBJECT MARKER) SHALL BE PRESSURE SENSITIVE REFLECTIVE 
SHEETING AND SHALL BE APPLIED DIRECTLY TO THE GUARDRAIL END TREATMENT (FLARED OR NON-FLARED). 

4. RETROREFLECTIVE SHEETING SHALL CONFORM TO ASTM D4956, TYPE IV. THE SHEETING SHALL 
BE YELLOW FOR PERMANENT INSTALLATIONS. 

OM-3BT DECAL AND OM-3aR(L)(C) PANELS SHALL HAVE YELLOW SHEETING BACKGROUND 
WITH STENCIL BLACK STRIPES. 

THE SHEETING FOR TEMPORARY (CONSTRUCTION ZONE) INSTALLATIONS SHALL BE AS FOLLOWS: 
OM-3BT DECAL AND OM-3aR(L)(C) PANELS SHALL HAVE ALTERNATING ORANGE AND WHITE 
REFLECTORIZED STRIPES. 

5. SUPPLEMENT AL DELINEATION PANELS OR PRESSURE SENSITIVE RETROREFLECTIVE SHEETING DECALS 
SHALL BE INCLUDED IN THE COST OF THE GUARDRAIL END ANCHOR OR THE IMPACT ATTENUATOR ITEM. 

6. REFERENCE SHEET S-612-1 SHEET 7 OF 8 FOR BASE DETAIL 

SUPPLEMENT AL DELINEATION FOR GUARD RAIL 
BUFFER TERMINALS AND IMPACT ATTENUATORS 
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3-3" X 3" 
REFLECTORS 

FINISHED 
GR.ADE 

48" 

48" POST 

o/i5 11 X 27"4" HEX BOLT, 
WASHER,& PROPELLER NUT 

2" X 12 X 24" GA. 
SQUARE PERFORATED 
TUBING 

2" X 12 GA. X 24" 
SQUARE PERFORATED 
TUBING 

48" 

TYPICAL CONDITIONS 

48" 

2 1/2" 

DRIVEABLE METHOD 

------~-~"-(2) 3" X 8" 
REFLECTOR WRAPS 

MUL Tl-HIT 
INSERT 

tll" 13" 

I 

l_ 

48" 

APPROX. 1" 

SOFT SOIL CONDITIONS 

7" 

10" -----

ill" 13" 

I 

j_ 

o/i5 11 X 27"4" 
HEX BOLT, WASHER, 
& PROPELLER NUT 

8" X 30" 
CONCRETE FOOTING 
(CONCRETE TYPE B) 

DIRECTION OF 
TRAFFIC 

33" 

3" X 3" 
REFLECTORS 

3" X 3" 
REFLECTOR 

3" X 3" 
REFLECTORS 

POST MOUNTED 

GUARDRAIL 

1. 

8" 

J 
2" 

0 l 
9" 

0 J 
2" 

(2) 1 / 4" CONCRETE 
RIVET ANCHORS 

HDPE WHITE 

PLASTICCU~ 

• 4" 5" 

5/16" L-PIN 

2 - %" BEAM CLAMPS 

FRONT AND SIDE VIEW FRONT AND TOP VIEW 

CLAMP MOUNTED CUP MOUNTED 

CABLE RAIL CONCRETE BARRIER 

GENERAL NOTES 

IMPACT RESISTANT, DELINEATOR POSTS, COMPRISED OF HIGH DENSITY THERMOPLASTIC, CONSISTING 
OF A MINIMUM OF 70% BY VOLUME,POST CONSUMER RECYCLED HOPE, WITH AN INTERSTATE GREEN, 
PREMIUM U.V. INHIBITED, CO-EXTRUDED HDTP SHELL AND A FLEXIBLE INSERT WHICH TRANSITIONS 
FROM SQUARE TO ROUND. 

2. THE TOP OF TUBULAR POSTS SHALL BE PERMANENTLY CLOSED TO PREVENT MOISTURE OR DEBRIS 
FROM ENTERING. 

3. THE SIDE OF THE POST FACING TRAFFIC, UPON WHICH THE DELINEATOR IS TO BE MOUNTED, SHALL 
HAVE A FLAT SURFACE WITH MINIMUM DIMENSIONS OF 3 .25 INCHES IN WIDTH BY 13 INCHES IN 
LENGTH. THE TEXTURE OF THE PROJECTED SURFACE SHALL BE SMOOTH AND SUITABLE FOR THE 
ADHERENCE OF REFLECTIVE SHEETING WITHOUT PREPARATION OTHER THAN WIPING WITH A CLEAN 
CLOTH DAMPENED WITH MINERAL SPIRITS TO REMOVE OIL-TYPE CONTAMINANTS. 

4 . FOR POST MOUNTED AND CLAMP MOUNTED DELINEATORS, THE BOTTOM OF THE POST SHALL HAVE A 
MINIMUM OF 13 INCHES LENGTH FLAT MOUNTING SURFACE WITH THE MINIMUM DIMENSION OF 3.25 
INCHES IN WIDTH. 

5. THE WIDTH OF THE POST AT ANY POINT (EXCLUDING THE BASE, IF ANY) SHALL BE A MAXIMUM 
OF 4Ya INCHES. 

6. THE OUTSIDE DIAMETER OF THE TUBULAR POST SHALL BE A MAXIMUM OF 2% INCHES. 

SURFACE MOUNTED FLEXIBLE DELINEATOR INSTALLATIONS 

Sheet Revisions Com uter File Information Colorado Department of Transportation 

~ 2829 W. Howard Pl. 
Denver, CO 80204 

liiit!!!!!:iit Phone: 303-75 7-9436 
~ FAX:303-757-9219 

Traffic & Safety Engineering MKB 

Dote: Comments Creation Dote: 07 /04/12 

Created By: RPR (=> ---------------Lost Modification Dote: 04/12/18 (=> ---------------Lost Modified By: BUTT A (=> ---------------CAD Ver.: MicroStation VB Scale: Not to Scale Units: English (=> 

DELINEATOR 
INSTALLATIONS 

Issued By: Traffic & Safety Engineering Branch July 31, 2019 

STANDARD PLAN NO. 
S-612-1 

Standard Sheet No. 7 of 8 
Project Sheet Number: 



Crossover 
Markers 

---- 500 1 
------

/ 

\ 

I 
/ 

/ 
I 

:~ 
\ 

/ 

---- 5001 
------

-- -- -

Crossover 
Markers 

MEDIAN WIDTH GREATER THAN 50 FT. 

Crossover 
Markers 

---- 500 1 
------

I 

:~ 
\ 

---- 500 1 
------

Crossover 
Markers 

MEDIAN WIDTH LESS THAN 50 FT. 

Edge of 
Shoulder 

Edge of 
Shoulder 

SIGN PANEL 

GENERAL NOTES 

1. MOUNTING HEIGHT TD BOTTOM OF Rll-50, "EMERGENCY AND AUTHORIZED VEHICLES ONLY" SIGN, SHALL BE 7 

FEET FROM ORIGINAL GROUND. 

2. SEE TUBULAR STEEL SIGN SUPPORT DETAILS (S-614-8) FDR CONCRETE FOOTING INFORMATION 

FOR SOCKET SYSTEM INSTALLATIONS AND ADDITIONAL POST INSTALLATION REQUIREMENTS. 

3. PLACE SIX (6) CROSSOVER MARKERS, ONE 500 FEET IN ADVANCE OF MEDIAN CROSSOVER AND ONE ON EACH 

SIDE OF CROSSOVER AS SHOWN ON DETAIL. 

4. CROSSOVER MARKERS SHALL BE LOCATED IN-LINE WITH DELINEATDR POSTS. 

5. FOR VISUALLY CONSTRAINED MEDIAN CROSSOVERS, MULTIPLE SIGN PANELS (R3-4 AND Rll-50) MAY NEED TD BE 

PLACED WITHIN THE CROSSOVER ON SEPARATE POSTS, AS DIRECTED BY THE ENGINEER. 

6. THE POLYETHRYLENE PLASTIC PANEL MAY BE USED ON EITHER POLYPROPLENE BLEND POST AND/OR P-POST 

INSTALLATIONS. IN CONTRAST, THE CLASS I SIGN PANEL SHALL ONLY BE USED ON P-POST INSTALLATIONS. 

10 11 x 12" Blue Reflective Sheeting 
(Type IV) (Typ 2 EA) 

0.012 Thick Polyethylene (Black) 
Plastic Planel with Premium UV 

JiG" x 2%" Flange Bolt, 
Nylon Washer & Flange Lock 
Nut (Typ 3 EA) 

#14x1'/2 11 Self-tapping Screw 

10 11 x 12" Blue Reflective Sheeting 
(Type IV) (Typ 2 EA) 

Class I Sign Panel 
w/ Black Background Sheeting 

JiG" x 2% 11 Flange Bolt, 
Nylon Washer & Flange Lock 
Nut (Typ 3 EA) 

21/4 11 O.D. Linear Low 
Density Polypropylene 
Blend (Black) Post 

Square to Round 
Polyurethane 
Self-Righting Joint 

Ji6 11 X i% 11 

Flange Bolt & 
Flange Lock Nut 

%" x 21/4 11 Clevis 
Pin & Hairpin Cotter 

2" x 12 GA. x 24" 
Square Perforated 
Tubing 

8 11 x 30" Concrete 
F coting (Class B) 

X 
0 

:::; 

T 

l 

V 

DRIVEABLE 
(PREFERRED) 

P-Post 

X 
0 

:::; 

r 
0 
<D 

SOCKET SYSTEM 
(ALTERNATE) 

MEDIAN CROSSOVER 
INSTALLATIONS 
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ARM PLATE SHALL MEET 
APPLICABLE AASHTO 
REQUIREMENTS 

(2) LUMINAIRE ASSEMBLY 

41'-0" 
TD 

70'-0" 

~---ANSI Cl36.4l 7-PIN 
RECEPTACLE AND 
WIRELESS CONTROL 
NODE (TYP) 

~--- LED LUMINAIRE 
REFER TD 
SPECIFICATION 715 
AND PLANS FOR LUMEN 
OUTPUT AND 
DISTRIBUTION 

ROUND TAPER ED 
GALVANIZED STEEL DR 
ALUMINUM POLE 

BREAKAWAY TRANSFORMER BASE 

ANSI Cl36. 41 

(2) LUMINAIRE ASSEMBLY 7-PIN RECEPTACLE 
AND WIRELESS 
CONTROL NODE (TYP) 

30'-0" 
TD 

40'-0" 

D = 6'-0" or 10'-0" 
R = 5'-0" (MAX) 
DI R = 2.0 RATI O (MI N) 

_l_ 
Q 2%" 0.D. 

T 
SECTION A-A 

~---ANSI Cl36. 41 7-P IN 
RECEPTACLE AND 
WIRELESS CONTROL 
NODE (TYP) 

~--- LED LUMINAI RE 

6'-0" MAST ARM 
w-lERE OFFSET FROM 
E.O .P DR B. O.C. IS 
8'-0" DR LESS 

l0'-0" MAST ARM 
w-lERE OFFSET FROM 
E.O. P DR B.O.C. IS 
GREATER THAN 8'-0" 

ROUND TAPERED 
GALVANIZED STEEL DR 
ALUM! NUM POLE 

BREAKAWAY TRANSFORMER BASE 

REFER TD 
SPECIFICATION 71 5 
AND PLANS FDR 
LUMEN OUTPUT AND 
DISTRIBUTI ON 

R 

20'-0" 
TD 

29'-0" 

ANS I C136.41 7-P IN 
RECEPTACLE AND 
WIRELESS CONTROL 
NODE (TYP)l 

D 'I 

LED LUMINAI RE ~ 
REFER TD 
SPECIFICATION 715 
AND PLANS FOR LUMEN 
OUTPUT AND 
DISTRI BUTI ON 

ROUND TAPERED 
GALVANI ZED STEEL DR 
ALUMINUM POLE 

BREAKAWAY TRANSFORMER BASE 

"'1'·-----12'-0" TD 19'-0" 
MOUNT! NG HE I GHT 

GENERAL NOTES 
1. LUMINAIRES WITH LIGHT SOURCES RATED MORE THAN 3200 LUMENS SHALL HAVE 

UO RATING PER IES TM- 15- 11. 

3. ALL LUMINAIRES SHALL BE EQUIPED WITH AN ANSI C136.41 7- PIN RECEPTACLE 
AND WIRELESS CONTROL NODE. 

Al JERNATI YE MDI INTI NG ASSEMBI Y 

4. ALL LED LUMINAIRES SHALL BE 3000K NOMINAL OR LESS, PER ANSI 
C78.377- 2011 STANDARD AND EQUIPPED WITH A SURGE SUPRESSION DEVICE WITH 
A IMMUNITY LEVEL OF 1 OkV (MIN). ALL LED LUMINAIRES SHALL BE EQUIPPED WITH 
A 0-1 av OR DALI DIMMING DRIVER. 

- 12'-0" TD 19'-0" 
MOUNT! NG HEIGHT 

5. LIGHT STANDARDS SHALL NOT BE PLACED IN DITCHES OR OTHER LOW AREAS 
UNLESS ALTERNATIVE LOCATION IS NOT POSSIBLE. 

6. BACKFILL SHALL BE COMPACTED IN ACCORDANCE WITH SECTION 203. 

7. POLE CAPS AND BASE PLATE COVERS (OR OPTIONAL NUT COVERS) ARE REQUIRED. 

8. COORDINATE WIRELESS CONTROL NODE LOCATION WITH LUMINAIRE MANUFACTURER. 

Al JERNATI YE MDI INTI NG ASSEMBI Y 9. ALL ELECTRICAL COMPONENTS SHALL BE UL LISTED PER THE APPROPRAITE UL 
REQUIREMENTS. INCLUDING BUT NOT LIMITED TO 508A INDUSTRIAL CONTROL 
PANELS. 

- 12'-0" TD 19'-0" 
MOUNTI NG HE I GHT 

~ POLE ASSEMBLY SHALL BE SUPPLIED IN SUFFICIENT LENGTH TO ACCOMMODATE 
LUMINAIRE MOUNTING HEIGHT. 

* FINAL LOCATION OF THE LUMINAIRES SHALL BE APPROVED BY THE ENGINEER. 

+ WHERE FOUNDATION IS LOCATED IN SIDEWALK, PAVERS OR OTHER HARDSCAPE, 
THE TOP OF FOUNDATION SHALL BE FLUSH WITH THE TOP OF THE SIDEWALK 
CONFORMING TO ADA REQUIREMENTS. 

Al JERNATI YE MDI !NII NG ASSEMBI Y 

- 12'-0" TD 19'-0 " 
MOUNTI NG HEI GHT 

Al IERNATJVE MOI INTJNG ASSEMBI Y 

12'-0" 
TD 

19'- 0" 
LUMINAIRE 
MOUNTING 

HEIGHT 

----ANSI C136 .41 
7-PI N RECEPTACLE 
AND WI RELESS 
CONTROL NODE (TYP) 

- DECORAT I VE 
PEDESTR IAN 
LUMI NAI RE . REFER 
TO SPECI F ICATION 
7 15 AND PLANS FOR 
LUMEN OUTPUT AND 
DI STR !BUT I ON 

ROUND STRAI GHT 
STEEL DR 
ALUMINUM POLE 

OPTIONAL 
DECORATI VE 
POLE BASE 

HAND HOLE 

LIGHT ST AND ARD 
FOUNDAT!DN (TYP) SEE 
SHEET 3 

+ 2" MIN 
6" MAX 
TOP OF FOUNDATION SHALL 
NOT BE BELOW GRADE J_ 
TYPE 1 DR TYPE 2 
PULL BOX ADJACENT 
TD EACH POLE (TYP) 

SLOPE AS 
REQUIRED 

ANS I C136 . 41 7-PIN 
RECEPTACLE AND WI RELESS 
CONTROL NODE (TYP) 

ARM LENGTH MAY VARY 

- FOR BRIDGE LIGHTING I 
AND OTHER SPECIAL 

CASES ....-;:::;;:::::::::;~~~~~ 

NOTE: 
COOT REGIONAL 
ENGINEER SHALL 
APPROVE ALTERANTIVE 
SETBACKS ON STEEP 
SLOPES 

6'-0" MIN 
(WITHOUT GUARDRAIL) 

3'-0" MIN (BEHIND 
GUARDRAIL) 
12'-0" (MAX) 

I­
I 
(.'.) 

w 
I 

(.'.) 
z 
;:: 
z 
::::, 
D 
:::. 
0 

41 FT. TO 70 FT.STANDARD 30 FT. TO 40 FT. STANDARD 20 FT. TO 29 FT. STANDARD 12 FT. TO 19 FT. STANDARD LIGHT STANDARD LOCATION 
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BDL T CIRCLE SHALNL I ACCESS COVER 
MATCH FOUNDATIO \ 

..---+\--~ 

0 

BOTTOM PLATE FRONT VIEW 

BOLT CIRCLE SHALL 
MATCH LIGHT 
ST AND ARD BASE 

TOP PLATE 

NOTE: MATCH EXISTING BREAKAWAY TRANSFORMER BASE 
AS CLOSELY AS POSSIBLE. 

CAST ALUMINUM 
BREAKAWAY 
TRANSFORMER BASE 
WITH ACCESS COVER 

NUT COVER ~ 
(DPTIONAL)--w 

1" TO 11/4 11 x 3" TO 4" 
CONNECTOR BOLTS WITH TWO 
FLAT LOCK WASHERS IN 
CONFORMANCE WITH ASTM A 
307 (FOUR REQUIRED) 

BREAKAWAY SUBMERSIBLE, 
IN-LINE FUSE HOLDER AND 
FUSE FOR EACH HOT 
CONDUCTOR AND A 
BREAKAWAY SUBMERSIBLE 
CONNECTOR ON NEUTRAL (IF 
REQUIRED) 

I I 
1 I 
I I 
I I 
I I 
I I 

I I 
I I 
I I 

~--- NUT AND WASHER 

ANCHOR BASE 

BOLT CIRCLE DIAMETERS SHALL BE COMPATABLE 

J7" ro 2 
6'' 

BOND ONE #4 
STRANDED/INSULATED COPPER 
GROUND WIRE AT GROUNDING 
LUG IN BASE AND 
EXOTHERMIC WELD OR 
UNDERGROUND RATED LUG 
CONNECT TO GROUND ROD. 
GROUND LUG SHALL BE 
ATTACHED TO THE SIDE OF 
THE TRANSFORMER BASE 
WITHIN SIGHT FROM THE 
HANDHOLE 

TYPICAL BREAKAWAY TYPE TRANSFORMER BASE DETAIL 

DETAIL NOTES: 

1. ALL BREAKAWAY TRANSFORMER BASES SHALL CONFORM TD AASHTD "STANDARD SPECIFICATIONS FDR STRUCTURAL 
SUPPORTS FDR HIGHWAY SIGNS, LUMINAIRES AND TRAFFIC SIGNALS". 

2. ANCHOR BOLT SPACING, HARDWARE AND TORQUE CONFORMING TO MANUFACTURER RECOMMENDATIONS . 

3. BREAKAWAY BASES OF ANY TYPE ARE FOR USE INSIDE CLEAR ZONES ONLY. BREAKAWAY BASES SHALL NOT BE USED 
WHERE LIGHT STANDARD IS LOCATED AT LEAST 1.5X MOUNTING HEIGHT AWAY FROM PEDESTRIAN OCCUPIED AREAS. 

4. ALL CONDUCTORS SHALL BE SIZED IN CONFORMANCE WITH N.E.C. REQUIREMENTS S.0.0.W. 12/3 STRANDED COPPER 
CONDUCTOR DR #12 AWG MIN. COLOR CODE BLACK, WHITE, GREEN. 

5. LIGHT ST AND ARDS SHALL BE GROUNDED IN ACCORDANCE WITH N.E.C. ARTICLE 250 "GROUNDING AND BONDING". 

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

7. BREAKAWAY TRANSFORMER BASES MAY BE OMITTED AND THE POLES MOUNTED DIRECTLY ON THE LIGHT STANDARD 
FOUNDATION AS APPROVED BY THE ENGINEER OR SHOWN ON THE PLAN. POLES WITHOUT BREAKAWAY TRANSFORMER BASES 
MUST HAVE HAND HOLE. 

TD LUMINAIRE FROM POWER 
SOURCE 

7" 
MIN 

SCHEDULE 80 PVC CONDUIT STUB---~~~ 
WITH BUSHINGS 

ANCHOR BASE -------------+---

TOP OF FOUNDATION SHALL BE 2" 
MIN (4" MAX) ABOVE FINISHED GRADE 
OR FLUSH IN SIDEWALK PER A.D.A.1 
REQUIREMENTS l...__.,.._ ......... __. 

I> . ' 

· ... A . I •. ANCHOR I 
• ' BOLT . ' 

· ~SPACING ~ 
PER 

MANUFACTURER 

BOND ONE #4 STRANDED/INSULATED COPPER 
GROUND WIRE AT GROUNDING LUG IN BASE 
AND EXOTHERMIC WELD DR UNDERGROUND 
RATED LUG CONNECT TD GROUND ROD. GROUND 
LUG SHALL BE WITHIN SIGHT FROM THE 
HANDHOLE 

~---HAND HOLE AND COVER. LOCATE GROUND LUG 
OPPOSITE HAND HOLE AND AT SAME LEVEL 

BREAKAWAY SUBMERSIBLE, IN-LINE FUSE HOLDER AND 
------FUSE FOR EACH HOT CONDUCTOR AND A BREAKAWAY 

SUBMERSIBLE CONNECTOR ON NEUTRAL (IF REQUIRED) 

POLE BASE COVER (OR NUT COVERS) 

SPACE & STRUCTURAL GROUT FILL CONFORMING TD 
MANUFACTURER RECOMMENDATIONS 

STRUCTURAL GROUT * PROVIDE 2'-0" LEVEL COMPACTED SHOULDER AROUND 
FOUNDATION WHERE POSSIBLE. STEEP SLOPES 
EXEMPTED - SEE STEEP SLOPE DETAIL ON SHEET 3 

TYPICAL NON-BREAKAWAY BASE DETAIL 
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SPLICE BOX 
LOCATED IN 

WHERE SITE CONDITIONS 
PERMIT PROVIDE 2'-0" LEVEL 
COMPACTED SHOULDER AROUND 
FOUNDATION 

2'-0" DIA. (MIN) FOUR ANCHOR BDLTS,ASTM A 
307 1" DIA. WITH TOP 8" DR 
MORE GALVANIZED. ANCHOR BOLT 
CIRCLE SHALL MATCH THE LIGHT 
STANDARD BASE PLATE AND BE 
CENTERED ON FOUNDATION. 

NOTES 
1. DIMENSIONS FOR THE TRANSFORMER BASE, ANCHOR BASE AND 

ANCHOR BOLTS ARE VARIABLE FOR THE HEIGHT OF THE LIGHT 
ST AND ARD AND THE MAST ARM CONFIGURATION. ALL COMPONENTS 
SHALL FIT AND ACCOMMODATE THE REQUIREMENTS OF THE 
LIGHT STANDARD SUPPLIED. 

LEVEL GRADE 
ADJACENT TD 
FOUNDATION ~------,f-, 

SPLICE BOX 
LOCATED 
BEHIND 
FOUINDATION 

6-#4 @ 1' 
1" SCHEDULE 80 PVC (MIN). 

~-..,._,_- CONNECT TD CIRCUIT AS 
+ 2. CONCRETE SHALL BE CLASS 'B'AND SHALL CONFORM TD SECTION 

601 FDR CONCRETE AND SECTION 602 FDR REINFORCING STEEL. 

* 

TOP OF FOUNDATION SHALL 
BE AS HIGH AS THE 
HIGHEST POINT IN GRADE 

DESIGNATED ON PLANS 

6-#8 DR 
15-#5 REBAR o('..1 1-6 11 OVERLAP 
(SPACE EVENLY) "'\l 

(ROT ATE SPLICES) 

FOUNDATION REQUIREMENTS FOR STEEP SLOPES TYPICAL FOUNDATION SECTION 

FLUSH-IN-GRADE POLYMER CONCRETE 
PULL BOX, INCIDENTAL TRAFFIC RATED 
22,500 (MIN) PSI LOAD TEST WITH HEAVY 
DUTY TIER 22 RATED BOLTED COVER 

ANCHOR BOLT CIRCLE SHALL 
MATCH THE LIGHT STANDARD 
BASE PLATE AND BE CENTERED 
ON FOUNDATION 

1/2" THICK EXPANSION JOINT SHALL 
BE INST AL LED WHERE FOUNDA TIDN 
ABUTS CONCRETE DR OTHER FIXED 
STRUCTURE. EXPANSION JOINT 
MATERIAL SHALL EXTEND THE FULL 
DEPTH OF CONTACT SURFACE 

3/4" CHAMFER ALL EXPOSED EDGES 

TOP OF FOUNDATION SHALL 
BE FLUSH WITH FINISHED 
HARDSCAPE SURFACE 

I+ 2" (MIN) 6" (MAX) ABOVE ADJACENT 

CONCRETE SUPPORT RING rf'!.l GRADE 

FINAL GRADE ~ 
12" (MIN) DEEP 
GRAVEL BED WITH --t~ f'·7·""":".-,.c. l'r.;~~""":'"'~~~~~~~~:::±!t 1-z~~"*""77'C~rt77= 

*+ LIGHT STANDARD FOUNDATION IN HARDSCAPE 

1" (MIN) CRUSHED v~~:<.'4<.'< 
ROCK FOR .,,~ 

DRAINAGE 

2" SCHEDULE 80 Pvc-==-=--i-+t 
(MIN) CONDUITS IN AND 
OUT 

1" SCHEDULE 80 PVC (MIN). 
CONNECT TD CIRCUIT AS 
DESIGNATED ON PLANS 

3/4" DIA. X 10'-0"LG. COPPER 
CLAD DRIVEN GROUND ROD 
IN SPLICE BOX 6 11 (MIN) 
AWAY FROM CONCRETE BASE. 
EXOTHERMIC WELD DR 

* 
3" CLR. 

3' 
(MIN) 

FOUR ANCHOR BDL TS, 
ASTM A 307 1" DIA. 
WITH TOP 8" DR MORE 
GALVANIZED 

UNDERGROUND RATED LUG 
CONNECT CONDUCTOR TD 
GROUND ROD 

11 #4 TIES AT 1'-0" 
<iia=~~=4ii>.J.-- CENTERS 

A GROUND RING CONSISTING OF AT LEAST J_ 6 #8 REBAR 

20'0F BARE COPPER CONDUCTOR NOT -'-~~~1~2'~-0-.-D-IA-. ~ 
SMALLER THAN 2 AWG AND BURIED IN . 
DIRECT CONTACT WITH THE EARTH AT A 2" CLEAR (MIN) 
DEPTH OF NOT LESS THAN 30" MAY BE DR 6" (MAX) 
SUBSTITUTED FOR A GROUND ROD. REFER 
TD N.E.C. 250-52 (4) AND 250.53 (F) 

3/4" CHAMFER ALL EXPOSED EDGES.--,....,...---. 
clll+'""'9l l====lsl? 

1/2" THICK EXPANSION JOINT SHALL 
BE INSTALLED WHERE FOUNDATION clll+'""'9ll====lsl? 
ABUTS CONCRETE DR OTHER FIXED 
STRUCTURE. EXPANSION JOINT 
MATERIAL SHALL EXTEND THE FULL 
DEPTH OF CONTACT SURFACE 

FOUNDATION HEIGHT ABOVE 
GRADE IS IN ADDITION TD THE 

QUIRED FOUNDATION 
BEDMENT DEPTH 

2'-6" 
TO 
3'-0" 

LIGHT ST AND ARD FOUND A TIDN IN PARKING LDT 

* 3. WHERE LIGHT ST AND ARD FOUND A TIDN OCCUR IN HARDSCAPE 
AREAS, WHERE AN EXPOSED FOUNDATION COULD CREATE A 
TRIPPING HAZARD, THE TOP OF FOUNDATION SHALL BE FLUSH TD 
THE FINISHED SURF ACE TD MEET A.D.A. REQUIREMENTS. WHERE 
EXPOSED LIGHT STANDARD FOUNDATION COMPLIES WITH ADA 
REQUIREMENTS, FOUNDATION SHALL BE INST AL LED 2" ABOVE 
HARDSCAPE WITH COOT APPROVAL. 

4. BOND (1) #4 STRANDED/INSULATED COPPER TD GROUND ROD IN 
PULL BOX/ SPLICE BOX AND GROUNDING LUG IN POLE BASE 
HAND HOLE. 

5. PROVIDE 4-TERMINAL UNDERGROUIND RATED LUG CONNECTIONS 
TD FIT #14 AWG - #4 AWG COPPER WIRE. 

6. ALL PVC CONDUIT ENDS SHALL HAVE END BELLS DR MALE 
ADAPTOR, THREADED TERMINAL ENDS WITH SCREW ON BUSHING. 

7. FOUNDATION DIMENSIONS PER FOUNDATION SCHEDULE BELOW. 
LIGHT ST AND ARDS HIGHER THAN 50'-0" DR WITH MULTIPLE 
LUMINAIRES DR BANNERS, DR VARYING SOIL DR WIND 
CONDITIONS, SHALL BE DESIGNED BY A STRUCTURAL ENGINEER 
LICENSED IN THE STATE OF COLORADO AND SHOWN ON THE 
PLANS. 

CURB LINE 

FOUNDATION SCHEDULE 
POLE HEIGHT FOUNDATION FOUNDATION 

DEPTH DIAMETER 

< 20' 6'-0" 24" 
20· - < 40' 1·-0· 24" 

40' - 50' 11'-0" 24" 
> 50' P.S.E. P.S.E. 

P.S.E. (PER STRUCTURAL ENGINEER) 

LIGHT STANDARD FOUNDATION DEPTH IS BASED ON A 
MAXIMUM POLE HEIGHT OF 50' -0" IN STIFF CLAY WITH 
N > 15 AS DETERMINED BY ASTM D 1586 STANDARD 
PENETRATION TEST. 

TRAFFIC FLOW ) 

THIRD PREFERED INCORRECT SPLICE 
SPLICE BOX LOCATION----@ ~ BOX LOCATION 

SECOND PREFERED _,/~ PREFERED SPLICE 
SPLICE BOX LOCATION BOX LOCATION 

TYPICAL STREET LIGHT SPLICE BOX PLACEMENT 

TYPICAL CONCRETE LIGHT STANDARD FOUNDATION 
LIGHT STANDARD FOUNDATION SHALL BE PRE-CAST DR CAST-IN-PLACE CONCRETE. A COMPLETE 
FOUNDATION INCLUDES THE CLASS 'B' CONCRETE, REINFORCING STEEL, PVC STUB OUT(S), GROUND 
ROD, ANCHOR BDL TS AND CONNECTOR BDL TS (FOR BREAKAWAY TYPE TRANSFORMER BASES). 

WHERE LIGHT ST AND ARD FOUNDATIONS OCCUR IN DR AROUND PARKING AREAS AND ARE 
LOCATED LESS THAN 2'-0" BEHIND CURB DR WHERE UNPROTECTED BY CURBS, THE 
FOUNDATION SHOULD BE EXTENDED VERTICALLY 2'-6" (MIN) TD PROTECT THE LIGHT 
STANDARD FROM DAMAGE AND/OR KNOCK-DOWN DUE TD VEHICLE CONTACT. 
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DETAIL NOTES 
18" MIN SURF ACING OR I' PAVEMENT CUTOUT' I FINAL GRADE 

6" 
MIN 

RED DETECTABLE 
6" WIDE WARNING T APE---lt-,.~ll'ii,I 

1111111111111111111111111, 

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

2. ONE CONDUIT PER BUNDLE SHALL HAVE ONE #12 AWG LOCATE WIRE AND A NYLON OR POLYESTER PULL 
TAPE WITH 1,250 LBS TEST STRENGTH AND FOOT AGE MARKINGS IN ALL EMPTY CONDUITS. LOCATE WIRES 
SHALL NOT BE INSTALLED IN FIBER OPTIC CONDUITS. 

6" DEEP (MIN) 
12" DEEP (MAX) 

30" UNDER GROUND (MIN) 
48" UNDER ROADWAY (MIN) 

48" UNDER RAILROAD TRACKS 
48" MAX 

3. ELECTRICAL CONDUIT (BORED) SHALL BE UL LISTED HOPE AND INSTALLED USING TRENCHLESS TECHNOLOGY 
OR EITHER JACKED CONDUIT DR DIRECTIONAL BORING. IF TRENCHED CONDUIT IS SPECIFIED ON PLANS, 
BORED CONDUIT OF EQUAL DR GREATER SIZE MAY BE SUBSTITUTED FOR TRENCHED CONDUIT IF PAID FOR 
UNDER THE DRIGINALL Y DESIGNED TRENCHED CONDUIT PAY ITEM AND AT NO ADDITIONAL COST TD THE 
PROJECT. ELECTRICAL CONDUIT (BORED) SHALL CONFORM TD THE SAME MINIMUM DEPTH REQUIREMENTS. 

PULL BOX (SPECIAL) -----. 
TOP OF BOX TD BE BURIED 
6" BELOW FINISHED GRADE 

10 LF OF COILED WIRE 

FLOWABLE BACKFILL 

2" 

4. INSTALLING CONDUIT IN ANY METHOD OTHER THAN TRENCHING DR DIRECTIONAL BORE, THAT MAY CAUSE 
DAMAGE TD THE EMBANKMENT DR HIGHWAY AREA, DR BE HAZARDOUS TD THE TRAVELING PUBLIC WILL NOT 
BE PERMITTED. WHEN JACKING IS SPECIFIED, DISRUPTION OF HIGHWAY TRAFFIC WILL NOT BE PERMITTED. 

5. FDR ALL SCHEDULE 80 PVC CONDUIT, PROVIDE SLIP FIT EXPANSION FITTINGS AT 100'-0" INTERVALS AND 
6'-0" (MIN FROM EACH ELBOW. EXPANSION FITTINGS WILL BE INSTALLED PER N.E.C. REQUIREMENTS FOR 65 
DEGREE F. TEMPERATURE CHANGE. 

6. ALL PVC CONDUIT ENDS SHALL HAVE END BELLS DR MALE ADAPTOR, THREADED TERMINAL ENDS WITH 
SCREW ON BUSHING. 

SECTION-TYPICAL CONDUIT BURIAL CONCRETE (CLASS B) SUPPORT RING (NOT REQUIRED 
WHEN EMBEDDED IN CONCRETE SIDEWALK DR OTHER 
SUITABLE HARDSCAPE SURFACE DR WHEN BURIED 
WITH EMS MARKER BALL.) 

SCHEDULE 80 PVC CONDUIT INTO 
SPLICE BOX. REFER TD PLANS FOR 
CONDUIT AND CONDUCTORS SIZES. 
REFER TD TYPICAL CONDUIT BURIAL 
DETAIL 

~ ~~~ :---- 1" MIN PVC CONDUIT 
tr {,«,,,' TD DEVICE 

z TETHERING CABLE 

MIN 12" DEEP GRAVEL BED WITH 1" (MIN) 
CRUSHED ROCK FDR DRAINAGE. 

11---- 3/4" x 10'-0" COPPER CLAD DRIVEN GROUND ROD IN SPLICE BOX. 
6" (MIN) AWAY FROM CONCRETE BASE. EXOTHERMIC WELD DR 
UNDERGROUND RATED LUG CONNECT CONDUCTOR TD ROD. 
GROUND RING CONSISTING OF AT LEAST 20'-0" OF BARE COPPER 
CONDUCTOR NOT SMALLER THAT 2 AWG AND BURIED IN DIRECT 
CONT ACT WITH THE EARTH AT A DEPTH OF NOT LESS THAT 30" 
MAY BE SUBSTITUTED FDR GROUND ROD. REFER TD N.E.C. 250-52 
(4) AND 250.53 (F) 

BURIED SPLICE BOX WITH EMS MARKER BALL DETAIL 

DETAIL NOTES 
1. ALL PULL BOXES SHALL BE INCIDENTIAL TRAFFIC RATED 22,500 PSI LOAD TEST 

(MIN) WITH HEAVY DUTY TIER 22 RATED COVERS. 

2. ALL PULL BOXES SHALL BE 11" x 18" x 12" (MIN) DEEP UNLESS NOTED OTHERWISE 
ON PLANS. REFER TD N.E.C. SECTION 314.28A FOR BOX SIZE REQUIREMENTS. 
REFER TD COOT STANDARD PLAN ND.S-614-43 FOR TYPICAL PULL BOX SIZES. 

3. ALL PULL BOXES SHALL BE BURIED 6" BELOW FINAL GRADE AND COVERED WITH 
EMBANKMENT AND TOPSOIL. BURIED PULL BOXES SHALL NOT BE COVERED WITH 
CONCRET~1 ASPHALT., ROCK DR ANY OTHER HARDSCAPING. CONCRETE SUPPORT 
RING IS NOT REQU1RED FOR THESE SPECIAL BURIED ANTI THEFT PULL BOXES. 

4. CONNECT CU GROUND WIRE TO HELICAL FOUNDATION. 

5. BURIED SPLICE BOXES SHALL ONLY BE USED WHERE APPROVED BY COOT. 

6. THE WIRE TERMINATIONS IN PULL DR SPLICE BOXES SHALL BE MADE USING URG, 
SUBMERSIBLE INSULATED PEDESTAL LUG CONNECTIONS. PROVIDE ONE MULTI-LUG 
CONNECTOR FOR EACH PHASE, NEUTRAL AND GROUND CONDUCTOR TD BE SPLICED 
IN THE IN-GRADE SPLICE BOX. 

. t,.. . t,. . • t,. . . t,. . . t,. . • t,. . . t,. . . . b b b • • . 
!> !> • .. !> I> · • 12" ~ !> .. !> . . . 

. t,.. A. . . 
!>. !> .. 

. a . a· a· 

!>. !> 

12" 
I ELECTRICAL I = .. w 

. t,. A. 

• (MIN.) 
• !>. . !> .. 

. t,.. . . 
• !> •. !> !> . !> . . . . . .. 

a· ----- L----~ a · a · a · . 
!>. !> . 

. . !>. !>. !> .• !>. !> . 

PLAN VIEW 
TYPICAL PULL OR SPLICE BOX 

DETAIL NOTES 

POLYMER CONCRETE BOX COVER,INCIDENTAL 
TRAFFIC RATED TD TIER 22 AND BDL TED 

SECTION A-A 

~--+--INTERLOCK FOR 
CONCRETE RING 
CONNECTION . 

1. BOX COVERS MUST BE POLYMER CONCRETE WITH FIBERGLASS REINFORCEMENT, INCIDENTAL TRAFFIC RATED TD TIER 22 
AND BDL TED WITH A HS LOAD RATING OF 22,500 PSI (MIN). 

2. BOX COVERS SHALL BE LABELED AS FOLLOWS: 
"ELECTRIC" OR "STREET LIGHTING" ON ALL PULL BOXES CONTAINING COOT OWNED ELECTRICAL SERVICE 
"UTILITY ELECTRIC" ON ALL PULL BOXES CONTAINING UTILITY OWNED ELECTRICAL SERVICE. 

LABELING MUST BE CAST INTO THE COVER AND NOT A SEPARATE INDEPENDANT TAG. 

3. REFER TD COOT ST AND ARD PLAN No. S-614-43, SHEET 8, FOR TYPICAL PULL BOX SIZES. 

4. REFER TD N.E.C. ARTICLE 314 "PULL AND JUNCTION BOXES AND CONDUIT BODIES MINIMUM SIZE" FDR BOX SIZE 
REQUIREMENTS. REFER TD COOT SPECIFICATION 601 FDR CAST-IN-PLACE CONCRETE SPECIFICATION. 

5. THE WIRE TERMINATIONS IN PULL DR SPLICE BOXES SHALL BE MADE USING URG, SUBMERSIBLE INSULATED PEDESTAL LUG 
CONNECTIONS. PROVIDE ONE MULTI-LUG CONNECTOR FOR EACH PHASE,NEUTRAL AND GROUND CONDUCTOR TD BE SPLICED IN 
THE IN-GRADE SPLICE BOX. 
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I I 
I I 
I f---W I 

I [3] . ·. ··· . ,. · ·,~LJ I 
3" MIN 

I 6" MAX ~ LIGHTING .· I 
I ALL SIDES • lcoNTRDL CENTER i D I 

:. V .. ' ·. -;en 
: dJ m : 
I 36" CLEAR - ALL SIDES 8J I 

~------L _____ I 
PLAN VIEW 

I [3] 
I 3" MIN ----c:ili] 
I 

6" MAX 
ALL SIDES LIGHTING 

I 8J 
CONTROL 8J CENTER 

36" CLEAR 36" CLEAR 
>--- ALL SIDES~ r ALL SIDES-

24 . 

LIGHTING CONTROL CENTER PLACEMENT 

DETAIL NOTES 
OJ PREBUIL T NEMA 3R LIGHTING CONTROL CENTER 

CABINET (LCC). REFER TD LIGHTING CONTROL 
CENTER DETAILS FDR MORE INFORMATION. 

(3) REINFORCED CONCRETE (CLASS B) FOUNDATION PAD, 
PER STRUCTURAL ENGINEER LICENSED IN THE STATE 
OF COLORADO, WITH 1" CHAMFER ON ALL EXPOSED 
EDGES. EDGE OF CONCRETE TD EXTEND 3" (MIN) OR 
6" (MAX) BEYOND EDGE OF CABINET. 

[}] THE LCC SHALL NOT BE LOCATED IN ANY 
INTERSECTION SIGHT TRIANGLES. PLACEMENT SHALL 
CONFORM TO ALLOWABLE ENCROACHMENTS IN THE 
PUBLIC ROW. 

8J 36" CLEAR ZONE (MIN) ON ALL SIDES OF CONCRETE 
PAD. 

~ 1:24 SLOPE (MAX) IN CLEAR ZONE AREA. 

I 

I 

I 

I 

I 36" I 
I I 

Q)1-----c: llHo Al f ==.,..')-: :-( M---) -:~ 
111 1 I \_ I 

STAINLESS STEEL NEMA 4 --- I~ 1 I I 
HINGED CDVER1._12" DEEP.t. @--11 1 I !--
ENCLOSURE WI1H BACK ~ANEL, 11 1 
OPEN BOTTOM WITH HEAVY 11 I p 1 
DUTY MOUNTING FLANGE. FFBl FFB2 - -:11 T:I - - -0- -
PROVIDE A MINIMUM OF (6) 1/2" 
CONCRETE ANCHORS TD PAD. 
COLOR PER PROJECT 

I ~ll~,,foEllll:1111:f 1
: :: "Trrn----rr---.' l~I~ 
11 ? 

------© 

60" 

CONCRETE FOUNDATION PAD 

CONCRETE SUPPORT RING/ : : @ b 
TYPE 2 PULL/ I I M 

SPLICE BOX\ J---1-,.;..=""'=•--....i.: •:-++-1"---....LL.4-2-"l..L_t-
\ 1111 II 

COMPONENT LIST 
@ NEMA 1, SERVICE ENTRANCE RATED, SINGLE PHASE LOAD CENTERS. (SEE PANEL SCHEDULE FOR QUANTITY AND SIZE OF MAIN AND BRANCH BREAKERS). 

@ GFCI MAINT. RECEPTACLE IN A 1-GANG BACK BOX WITH COVER. 

@ 200A, 1 PH.-, NEMA 3R, METER HOUSING MOUNTED ON BACK SIDE OF NEMA 4 ENCLOSURE W/LEVER BYPASS TD UTILITY COMNPANY SPECIFICATIONS. PAINT TD 
MATCH NEMA 4 ENCLOSURE. 

@ 100~ 2 POLE, 250'(i HEAVY DUTY, NEMA 3R, FUSED DISCONNECT, UL LISTED FDR SERVICE EQUIPMENT AND FRN-R FUSES AS SHOWN ON ONE-LINE DIAGRAM 
w/Nt.UTRAL 8c GROuND BARS. MOUNTED ON BACK SIDE OF NEMA 4 ENCLOSURE. PAINT TD MATCH NEMA 4 ENCLOSURE. MAY BE OMITTED BY UTILITY COMPANY 
SPECIFICATIONS HOT SEQUENCE REQUIREMENTS. 

*® 4 POLE, 30A, 250V ELECTRICALLY HELD LIGHTING CONT ACTORS W/ 120V COILS. (2) REQUIRED. 

*® 4 POLE, 30A, FUSE BLOCKS W/30A, FRNR FUSES TD THE LIGHTING CONTACTDRS AS REQUIRED BY UL 508A (2001 STANDARD FOR INDUSTRIAL CONTROL 
PANELSJ. (2) REQUIRED. 

@ 3/4" x 10'-0" Lg;. COPPER-CLAD DRIVEN GROUND ROD WITH GROUND CONDUCTOR EXOTHERMIC WELD DR UNDERGROUND RATED LUG CONNECT GROUND 
CONDUCTOR TD ~ROUND ROD. 

*® HOA SWITCH - HAND OFF AUTO W/15A 120V CONTACTS, BACK BOX, COVER, KNOB & LEGEND AND THE PHOTOCELL CONTROL WIRED IN THE AUTO POSITION. 

*Q) PHOTOCONTRDL W/ TWIST-LOCK RECEPTACLE BASE MOUNT ON NORTH SIDE OF NEMA 4 ENCLOSURE. 

@ SURGE PROTECTION DEVICE-lOKA, 120/240VAC SINGLE PHASE1, 3W+G 200KAIC1 _PROTECTION MODES L-G, N-GL L-N DR L-L. STANDARD OPTIONS (RED & GREEN 
LED'S, AUDIBLE ALARM WITH ENABLE/DISABLE FEATURE) LEA W"-870-00-7000 INTERNATIONAL DR APPROVED t.QUAL. 

CD OPTIONAL CABINET HV AC PER MOUNTAIN REGIONS. 

@ OPTIONAL 18" HIGH SKIRT PER MOUNTAIN REGIONS. 

@ BRANCH RACEWAYS - PROVIDE BRANCH CIRCUIT RACEWAY TD ALL LIGHTING FED FROM THIS LCC. SEE PLAN AND FEEDER SCHEDULE FOR SIZE AND QUANTITY. 

(D TERMINAL STRIP - 600V RATED, LUGS TD ACCEPT #1 - 10 AWG COPPER WITH ALL MARKING STRIP, END CAPS AND MOUNTING HARDWARE. PROVIDE THE 
NUMBER OF TERMINAL POINTS AS REQUIRED, MINIMUM OF 36 POINTS. 

NOTE: ALL COMPONENTS LISTED SHALL BE INCLUDED IN THE LIGHTING CONTROL CENTER PAY ITEM.ALL ELECTRICAL COMPONENTS SHALL BE UL LISTED PER 
THE APPROPRIATE UL REQUIREMENTS. INCLUDING BUT NOT LIMITED TD 508A INDUSTRIAL CONTROL PANELS. 

* DNL Y REQUIRED FDR LOADS NOT CONTROLLED BY LOCAL NODES. 

TYPICAL CABINET TYPE LIGHTING CONTROL CENTER DETAIL 
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CONCRETE 
SUPPORT 

RING 

60" 

TYPE 2 
PULL BOX / SPLICE BOX 

BRANCH CIRCUIT CONDUIT(S) TD 
LIGHTING LOADS. SEE PLAN FDR 

NUMBER & SIZE OF CONDUITS AND 
CONDUCTORS REQUIRED 

i----------; L ,__ _______ __, 

8'-0" APART 
(MIN) 

~--------< A 

,.-..-+-+------1 B 

36" 

INCOMING SERVICE FEEDER FROM 
UTILITY TRANSFORMER. SEE 
ONE -LINE DIAGRAM FOR SERVICE 
LATERAL SIZE AND CONDUCTORS 

LIGHTING CONTROL CENTER (PEDE ST AL ONLY) (LARGE) DETAIL 

CABINET COMPONENT LIST 
(};) FULLY HINGED METER/TEST SECTION LOCKABLE COVER WITH HOLD OPEN ARM TO KEEP COVER 

FROM BLOWING SHUT PER UTILITY SPECIFICATION. COMBINATION ALL-IN-ONE COMMERCIAL METER 
POWER PEDE ST AL IN A NEMA 3R STAINLESS STEEL ENCLOSURE. 

® UTILITY METER INSIDE NEMA 3R ENCLOSURE. METER SHALL HAVE LEVER BYPASS AND INTERNAL 
LOCKING TAB ON METER COVER. PER LOCAL UTILITY COMPANY SPECIFICATIONS. 

@) GFCI MAINTENANCE RECEPTACLE FLUSH MOUNTED IN PANEL DEAD FRONT INSIDE OF THE NEMA 3R 
ENCLOSURE. 

@ HAND-OFF -AUTO SWITCH - 15A-2P, HOA SWITCH WITH LEGEND FLUSH MOUNTED IN PANEL DEAD 
FRONT INSIDE OF THE NEMA 3R ENCLOSURE. 

© UTILITY TERMINATION LANDING LUGS. 

® LOAD CENTERS WITH SERVICE MAIN AND BRANCH BREAKERS. ENGINEER SHALL PROVIDE PANEL 
SCHEDULE FOR BREAKERS REQUIRED. 

® 
® 
CD 
Q) 

PROVIDE NEUTRAL TD GROUND BONDING JUMPER. 

LIFT OFF SERVICE COVER WITH PAD LOCK HASP. 

CABINET GROUND BOND #6 BARE COPPER CONDUCTOR. 

NEMA 3R 120V PHOTOELECTRIC CONTROL WITH 3-PRONG TWIST-LOCK RECEPTACLE BASE WIRED 
THROUGH THE H.D.A. SWITCH. THE PHOTOELECTRIC CONTROL SHALL BE MOUNTED ON THE NORTH 
SIDE ON ENCLOSURE TD MINIMIZE THE SUN'S INTERFERENCE. 

® REINFORCED CONCRETE (CLASS B) FOUNDATION PER STRUCTURAL ENGINEER LICENSED IN THE 
ST ATE OF COLORADO. 2" (MIN) ABOVE GRADE, 3/ 4" CHAMFER ALL EXPOSED EDGES, 3" (MIN), 6" 
(MAX) OVERLAP ON ALL SIDES. 

(0 3/4" X 10'-0" Lg. COPPER CLAD DRIVEN GROUND ROD. EXOTHERMIC WELD DR UNDERGROUND RATED 
LUG CONNECT CONDUCTOR TD GROUND ROD. (2) REQUIRED - 8'-0" APART (MIN). 

@ T-HANDLE,PULL-DUT FUSE HOLDER WITH FRN-R FUSES,METER DISCONNECT FDR METER 
PROTECTION PER UTILITY SPECIFICATION, COLD SEQUENCE METER AND WEATHERPROOF COVER 
WITH TAB LOCKABLE. THIS ITEM MAY BE OMITTED BY LOCAL UTILITY COMPANY SPECIFICATIONS 
HOT SEQUENCE REQUIREMENTS. 

TYPICAL CABINET REQUIREMENTS: 
200AMP MCB, 120/240V-1Ph-3W STAINLESS STEEL, NEMA 3R, METER/ POWER PEDESTAL WITH 
SEPARATE SEALABLE AND LOCKABLE CUSTOMER SECTION WITH: 

1. LOAD CENTER (ENGINEER SHALL PROVIDE SCHEDULE FOR # OF CIRCUITS) FDR "ALWAYS ON" 
LOADS THAT INCLUDE: 
(APPLIES TD STREET LIGHTS AND PEDESTRIAN LIGHTS) 

SERVICE ENTRANCE M.C.B. - ENGINEER TD PROVIDE SIZE ON THE PANEL SCHEDULE. 
CONTROL POWER CIRCUIT BREAKER - ENGINEER TD PROVIDE SIZE ON THE PANEL 
SCHEDULE. 
SWITCHED LOAD CENTER MAIN BREAKER - ENGINEER TD PROVIDE ON THE PANEL 
SCHEDULE. 
BRANCH BREAKERS AS SHOWN - ENGINEER TD PROVIDE SIZE AND QUANTITY ON THE 
PANEL SCHEDULE. 
CIRCUIT DIRECTORY TD DOCUMENT CONFIGURATION IN POCKET ON HINGED DOOR. 
MAINTENANCE RECEPTACLE FLUSH MOUNTED IN DEAD FRONT INSIDE ENCLOSURE. 

2. CONTROL CIRCUIT INCLUDING: 
(ONLY APPLIES TD PEDESTRIAN LIGHTS DR OTHER LIGHTS THAT DD NOT HAVE INDIVIDUAL ANSI 
7-PIN RECEPTACLES.) 

PHOTOCELL RECEPTACLE, MOUNTED EXTERNALLY ON NEMA-3R ENCLOSURE. 
ONE HAND-OFF -AUTO (HOA) SWITCH FLUSH MOUNTED IN DEAD FRONT. 
ONE LIGHTING CONT ACTOR CONTROLLING ONE LOAD CENTER IN THIS SECTION. 
ONE 12-CIRCUIT LOAD CENTER PHOTOCELL ON/OFF CONTROLLED. 
A CIRCUIT DIRECTORY TD DOCUMENT CONFIGURATION IN POCKET ON HINGED DOOR. 

NOTE: ALL COMPONENTS LISTED SHALL BE INCLUDED IN THE LIGHTING CONTROL CENTER PAY ITEM. ALL 
ELECTRICAL COMPONENTS SHALL BE UL LISTED PER THE APPROPRIATE UL REQUIREMENTS. INCLUDING BUT NOT 
LIMITED TD 508A INDUSTRIAL CONTROL PANELS. 
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FLUSH TO GRADE 
SCHEDULE 80 PVC 
GROUND WELL 
ACCESS BOX 

12" 

20" 

L 
50" 

13" 

1---1 

I i----+----1B 
._ __ J __ _[ ___ 

§] 

l!ll!ll!ll!ll!llmil +----<C 

- ~ 
' 

24" CONCRETE POLYMER 
PEDESTAL EXPOSED 4" ABOVE 
GRADE WITH 12" OF CRUSHED 
ROCK INSIDE, SITTING ON 6" 
OF CRUSHED ROCK. 

FLUSH TO GRADE 
SCHEDULE 80 PVC GROUND 
WELL ACCESS BOX 

BRANCH FEEDER(S) TO 

CCTV CAMERA(S), LIGHTING 
LOADS, ETC. SEE PLANS 
FOR QUANTITY. 

INCOMING 
FEEDER FROM 
TRANSFORMER 

/ 

TRAFFIC CDNTRDLLER(S), 

._ _ ___:.:,'--1.....~ 

i------------<G ,___ ______ __, 

8'-0" APART <MIN) 

LIGHTING CONTROL CENTER (PEDESTAL ONLY) DETAIL 

COMPONENT LIST 
(E) STAINLESS STEEL,100A,120/240V,NEMA 3R COMBINATION, SERVICE ENTRANCE RATED,COLD SEQUENCE, METER/POWER 

PEDESTAL W/LEVER BYPASS,LOAD CENTER, MCB AND FUSED TEE-HANDLE PULL OUT DISCONNECT AHEAD OF METER TO LOCAL 
UTILITY SPECIFICATIONS. SEE PANEL SCHEDULE FOR SIZE OF MAIN AND NUMBER AND SIZE OF BRANCH BREAKERS REQUIRED. 
SET ENCLOSURE ON CONCRETE PAD PLUMB AND LEVEL. 

(§) TEE-HANDLE, PULL-OUT FUSE TYPE, DISCONNECT FLUSH MOUNTED INTO THE BACK SIDE OF THE ENCLOSURE WITH TAB FOR 
SEAL. THIS ITEM MAY BE OMITTED BY UTILITY COMPANY SPECIFICATIONS HOT SEQUENCE REQUIREMENTS. 

~ SERVICE ENTRANCE PANEL BREAKER SECTION,FOR CUSTOMER LOADS. SEE PANEL SCHEDULES FOR SIZE OF BREAKERS AND 
NUMBER OF POLES REQUIRED. 

@ OPTIONAL: BUILT-IN GFCI NEMA 5-20R, DUPLEX, GFCI MAINTENANCE RECEPTACLE FLUSH MOUNTED IN PANEL DEAD-FRONT. 

(sJ PROVIDE RECESSED CONCRETE PAD MOUNTING PLATE WITH L-BOLTS TO MATCH THE ENCLOSURE BASE BOLT PATTERN. 

® OPTION 1: POLYMER CONCRETE PEDESTAL FOUNDATION WITH FIBERGLASS REINFORCEMENT. THE PAD SHALL BE CONTINUOUS 
CLOTH REINFORCEMENT ON THE INSIDE AND OUTSIDE PERMITER. WEIGHT OF THE FOUNDATIONS SHALL BE STENCILED ON THE 
SIDEWALL OF THE FOUNDATION. 

OPTION 2: PROVIDE 4500 PSI, RE-BAR RE-ENFORCE, CONCRETE WITH A DIRECT EARTH BURY DEPTH OF 18" (MINIMUM), 2" 
OVERLAP OF THE ENCLOSURE ON ALL SIDES FRONT AND BACK AND 2" EXPOSURE ABOVE GRADE. PROVIDE 7°'4 11 CHAMFERED 
EDGES. PROVIDE STRUCTURAL ENGINEERED STAMPED DRAWING FOR PAD. 

@ 3/4"x 10'-0" Lg, COPPER-CLAD DRIVEN GROUND RODS. EXOTHERMIC WELD OR UNDERGROUND LUG CONNECT CONDUCTOR TO 
ROD. (2) RODS REQUIRED. GROUND ROD TO BE LOCATED IN SCHEDULE 80 PVC GROUND WELL ACCESS WITH BOLT DOWN 
COVER AND "GROUND" CAST INTO LID. 

NOTE:ALL COMPONENTS LISTED SHALL BE INCLUDED IN THE LIGHTING CONTROL CENTER PAY ITEM. ALL ELECTRICAL 
COMPONENTS SHALL BE UL LISTED PER THE APPROPRIATE UL REQUIREMENTS. INCLUDING BUT NOT LIMITED TO 508A 
INDUSTRIAL CONTROL CENTER. 

Com uter File Information Sheet Revisions 1------------------1 Colorado Department of Transportation 
Date: Camments 

STANDARD PLAN NO. 
Creation Date: 07 /31/19 

Created By: Clanton c:::::) t----+-------------1 
Last Modification Date: c:::::) t----+-------------1 
Last Modified By: CLANTON AND ASSOCIATES, INC. c:::::) -----------------1 
CAD Ver.: MicroStation VB Scale: Not to Scale Units: English c:::::) Traffic & 

2829 W. Howard Pl. 
Denver, CD 80204 
Phone:303-757-9654 
FAX: 303-757-9219 

Safety Engineering 

ROADWAY LIGHTING ....,__ __ s_-6_13_-1 __ ---1 

Sheet No. 7 of 8 
MKB Issued By: T raffle & Safety Engineering Branch July 31, 2019 Project Sheet Number: 



LUMINAIRES USED FOR OPTIONAL TWIN 
\ LUMINAIRE ASSEMBLY 

~';;I= ::. ::. ---

,__---10'-0" ---- \ 
TEMPORARY LIGHTING MAY 
VARY PER APPLICATION 
REQUIREMENTS. 

LUM! NA! RE TYPE 'B' (OUTBOARD) 
COBRA HEAD STYLE LED 
LUMINAIRE INSTALLED 

-------::..:::.:::.- -----====~~~ 
LEVEL AND PLUMB -------·f;~l+====:::::::::::::~;;~=--~~~;--~;;------1 

~

• 4'-0" --
2" Vv£ATHER HEAD -/ 
TRANSITION TD~ 
OVERHEAD LINE 

2" GRC RISER CONDUIT 

2-HOLE 2" CONDUIT--~ 
STRAPS 5'-0" ON 
CENTER (TYP) 

12" (MIN) 

30" (MIN) 
_L ____ ,......... 

\ I 

1.0VERHEAD 
........._e ELECTRIC --flt RUBBER £ -111 -

GROMMETED 
WIRE ENTRY 

DRIP LINE 

TIMBER POLE 

24'-0" (MIN) 
OVER ROADWAY 

TEMPLATE 
OR 

20'-0" (MIN) 
OUTSIDE ROADWAY 

TEMPLATE 

6'-0" (MIN) 
FROM E.O.P.l 

DR B.O.C. 

GROUND 

30'-0" (MIN) 
ABOVE ROADWAY 

SURFACE 

DIRECT BURY 
ELECTRIC CABLE LIGHT ST AND ARD TIMBER (TEMPORARY) 

NOT TD SCALE 

TEMPORARY LIGHTING NOTES 

1.THE CONTRACTOR SHALL PROVIDE INSTALLATION, MAINTENANCE, AND REMOVAL OF ALL TEMPORARY LIGHTING EQUIPMENT AND 
LUMINAIRES. 

2.TEMPORARY LIGHT STANDARD SHALL BE PROTECTED. PROTECTION SHALL MEET THE RECOMMENDATIONS OF AASHTO ROADWAY DESIGN GUIDE. 
SPEED LIMIT LESS THEN 40MPH: 

- LOCATED 6'-0" (MIN) FROM THE FRONT FACE OF CURB. 
- MOUNTED ON BARRIER. 
- LOCATED BEHIND BARRIER DR APPROPRIATE IMPACT ATTENUATOR. 

SPEED LIMITS OF 40MPH DR GREATER: 
- MOUNTED ON BARRIER. 
- LOCATED BEHIND BARRIER. 

3.TEMPORARY LIGHTING DESIGN SHALL PROVIDE LIGHTING LEVELS EQUAL TD DR EXCEEDING THE EXISTING LIGHTING LEVELS AND 
QUANTITY. 

4.EXISTING LUMINAIRES 'M-IICH ARE BEING REMOVED MAY BE USED FOR TEMPORARY LIGHTING. 

5.THE TEMPORARY LIGHT POLES AND LUMINAIRES SHALL BE LOCATED ALONG ALL TRAFFIC DETOUR ROUTES WITH THE LUMINAIRES 
POSITIONED OVER THE EDGE OF THE TRAVEL LANE. 

6. OVERHEAD ELECTRICAL CONDUCTORS SUPPL YING P0\1.£:R TD THE LUMINAIRES SHALL MAINTAIN 24'-0" (MIN) CLEARANCE OVER THE ROADWAY 
TEMPLATE AND 20'-0" (MIN) OUTSIDE THE ROADWAY TEMPLATE. OVERHEAD ELECTRICAL SHALL NOT BE MOUNTED ON BREAKAWAY POLES. 

7.THE P0\1.£:R FOR TEMPORARY LIGHTING SHALL BE METERED. ALL UTILITY BILLS FOR TEMPORARY LIGHTING SHALL BE PAID FOR BY THE 
CONTRACTOR. 

8.TEMPORARY LIGHTING SYSTEM SHALL BE PAID FOR ON A LUMP SUM BASIS 'M-IICH INCLUDES THE LUMINAIRE, ARM, POLE AND ALL 
NECESSARY ELECTRICAL FOR A COMPLETE AND OPERATIONAL LIGHTING SYSTEM. 

~--25'-0" ------------------ ---+ 

12" x 2" O.D. ARM ------~ 

LUMINAIRE TYPE 'A' (INBOARD) ----~~~::C:=1J 
COBRA HEAD STYLE LED 
LUMINAIRE INSTALLED LEVEL AND PLUMB 

~~--~ ITS DEVICES (OPTIONAL) 
REFER TD ITS PLANS 

1------+- LIGHT STANDARD STEEL 

3'-0" 
(MIN)l 

GUARD 
RAIL 

30'-0" 

COMMUNICATION CABINET 
(OPTIONAL) 
RUN POWER (120V) 
F/0 TD HERE 

,__ __ CONCRETE LIGHT STANDARD 
FOUND A TI ON PER 
STRUCTURAL ENGINEER 

TYPICAL CHAIN STATION TWIN HEAD ASSEMBLY 
LIGHT ST AND ARD STEEL (30-FOOT) (SPECIAL) (2 ARM) 

NOT TD SCALE 

INSTALLATION NOTES: 

1.LIGHT STANDARD SETBACK WILL VARY PER SITE CONDITIONS. TWIN LUMINAIRES ON MAST ARM 
ARE INTENDED TD BE CENTERED OVER TRUCK PARKING LANE BELOW AND SPACED AS SHOVIN ON 
PLANS. PARKING LANE SHALL BE DETERMINED BY STRIPING DR VERIFIED BY FIELD ENGINEER. 

(QI[]I J ) 
~ LUMINAIRE OPTICS ORIENTED 

AWAY FROM MAINLINE 

TYPE 1B1 (OUTBOARD) 

~ LUMINAIRE OPTICS 
ORIENTED TOWARD MAINLINE 

TYPE 1A1 (INBOARD) 

+ PROVIDE LUMINAIRE WITH HORIZONTAL SLIP FITTER FOR USE WITH 2" 
0. D. PIPE TENON. 

~LUMINAIRE OPTICS SHALL BE AIMED TOWARDS TRUCK. 
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1. 

2. 

3. 

4. 

5. 

6. 

GENERAL NOTES 

THE ENGINEER WJLL EST A'3L!SH GRADES N,jD LOCATIONS FOR ALL SlGN POSTS IN ACCORDANCE WITH DETAILS 
SHOWN ON THE PLANS. 

SPECIAL CARE SIVU BE TAKEN IN SIGN LOCATION TO ENSURE AN UNOBSTRUCTED VIEW IF EACH SIGN. 

lilINIMUM POST EMBEDUENT SHALL BE 3 FT. FOR IJ-2 POSTS AND 4-IN X 4-IN TIMBER POSTS, AND 5 FT 
FOR 6-IN X 6-IN TIMBER POSTS. SEE APPLICA'3LE STNtlAROS FOR FOOTING DEPTH. 

IF A SHOULDER IS WIDER THAN 6 FT., THE MINDIIJM LATERAL OFFSET DISTANCE SHOll.D BE 6 FT. FROU THE 
EDGE OF SIDLDER, EXCEPT FIE MILE M.+RKER SlGNS. SEE FIGURE 2A-2(B) OF THE 2009 MUTCD. 

NORMAL LATERAL PLACEliENT IS MEA5URED FRIJ,I TIE EDGE OF THE TRAVEL LANE. 

IN URBNt NlE~ A LATERAL CLEARANCE IF l FT FROM THE CURB FACE IS PERMISSIBLE Wf£RE SlDEWALK 
WIDTH IS LOO I tD DR WHERE EXISTING POLES IRE CLOSE TD THE CURB. 

7. TYPICAL POST MOUNTING f£1GHTS FROl,I GROUND TD BOTTOM OF SIGN PANEL ARE 7 OR 8 FT. DTIER f£1GHTS 
l,IAY BE REQUIRED WHEN SlGNS ARE MOUNTED ON STEEPER FILL DR cur SLOPES. 

8. "EDUCATIONAL PLAQUES" FOR SY181. SIGNS WILL NOT BE CONSIDERED WHEN DETERMINING VERTICAL 
PLACEMENT. FOR INFORMATION IF EDUCATIONAL PLAQUES1~!I PAGE 3 OF THE 2012 CDDT GUIDE SIGNING 
POLICIES llr PROCEDURES, AND SECTI!tl 2M.06 IF THE 2UIJ!j MUTCD. 

9. 

10. 

11. 

12. 

13. 

14. 

WHEN LATERAL PLACEMENT IS 30 FT OR MORE FOR SIGNS WITHOUT A SUPPLEMENT AL PLAQUE, VERTICAL 
PLACEMENT D MAY BE REDUCED TO 5 FT Wf£N LATERAL PLACEMENT IS 30 FT OR MORE FDR SIGNS WITH A 
SUPPLEMENT AL PANEL, VERTICAL PLACEMENT F DOES NDT DOES NDT N'PL Y - USE ONLY VERTICAL PLACEl,IENT H. 

NORMAL ANGULAR PLACEMENT IS O DEG. SlGNS CLOSER THNI 30 FT. SHOULD BE TURNED SLIGHTLY AWAY TD 
lilINIMIZE SPECULAR REFLECTI!tl. SIGNS PLACED 30 FT. OR MORE SHOULD GENERALI. Y BE TURNED TOW MO THE 
ROAD • 

THE EXIT PN-lEL IS MOUNTED ON THE RIGHT HAND SIDE FOR RIGHT HNID EXITS NlD THE LEFT SIDE FIE LEFT 
HNtl EXITS. 

POST SHALL BE INSTALLED PLUMB, VERTICAL OEVIATl!tl SHALL NOT EXCEED Vz-IN. IN 10 FT. 

[)I ALL TWD-lANE, UNDIVIDED HIGHWAY~, THE MILE MARKER AND POST SHALL BE INST Al.LED ON THE RIGHT 
SHOULDER IN THE ASCENDING DIRECTOON WITH n£ MILE MARKER PNIELS DISPLAYED ON n£ FR[J(T NID BACK 
SIDE OF THE POST. 

[)I ALL UNDIVIDED MULTI-LNIE NlD DMDED HIGHWAY5_i.AND INTERSTATES1 THE MILE MARKER N,jD POST SHALL BE 
INSTALLED [)I THE OUTSIDE SHOULDER (CR SIDEWALK It APPLICA':ll.E) IN tsDTH DIRECTIONS OF TRAVEL. 

15. VERTICAL SPACING BETWEEN SIGN PANELS SHALL BE 1 TO !Vz IN., TYPICAL. 

PLACEMENT TABLES 

LATERAL PLACEMENT 
ALL CLASSES OF 

KEY 
STREETS AND HIGHWAYS 

MINIMUM NORMAL 

A 2'-0" 15'-0"PLUS CURB 

30'-0" OR MORE B 2'-0" INCLUDES CURB 

6'-0"PLUS EDGE OF 
6'+ WIDE SHOULDER. 

C 2'-0" IF NONE, 15'-0" FROM 
EDGE DF TRAVEL LANE 

GROUND SIGN 
PLACEMENT 

KEY 

D 

E 

F 

G 

H 

VERTICAL PLACEMENT 

FREEWAYS AND CONVENTIONAL 
EXPRESSWAYS STREETS AND HIGHWAYS 

URBAN RURAL 
MIN. MAX. MIN. MAX. MIN. MAX. 

7'-0" DR NOTE NO. 9 12'-0" 7'-0" B'-0" 5'-0" ... " 

7'-0" 8'-0" 7'-0" B'--0" 5'--0" 
o '-U" 

8'-0" DR NOTE NO. 9 12'--0" 8'-0" 9'-0" 5'-0" 
.,. ·u 

6'-0" 7'-0" 6'-0" 7'-0" 4'-0" 
/'-U" 

5'-0" 10'-0" 6'-0" 7'-0" 4'-0" 
,.,, 

STANDARD PLAN NO. 
S-614-1 
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NOTE: t.tlLE t.tARKERS SHALL BE LOCATED IN LINE WITH DELINEATDR POSTS. 

MILE MARKER PLACEMENT 

"Y"=3' MIN GROUND TO N--IY POINT Of 
SIGN PANEL. 

"2"=7' MIN IS DESIRABLE, BUT MAY BE 
ADJUSTED ON STEEP BACKSLOPES. 

SEE COLORADO STANDARD PLAN 
S-614-21 FOR ADDIT!DNAL INFORMATION. 

CLASS III SIGNS, PANEL GROUND CLEARANCE 

I 
EDGE Of 

TRAVELED WAY 

I 
( 

SPECIM. FOR St.I.ALL PARKING OR 
1 STOPPING RESTRICTION SIGNS 
1 WITH HDRIZDNT AL ARROW 
I 

I 
1 STANDARD FDR M.L OTHER 
1 GROUND SIGNS 
I 50 MAX.-l_ 

i---,rt----0" ..a..~ 

: 2• 1"0 l"' 
90° SEE NOTE 10. 

ANGULAR PLACEMENT 

GROUND SIGN 
PLACEMENT 
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TYPICAL SINGLE BRACKET 

%" BOLT 

NUT LOCK 
WASHER 
TYP 

%" BOLT 

TYPICAL BACK TO BACK 

TYPICAL ROUND STEEL POLE SECTION 

Cf=,ii;j.=z:za:z:.!!lj!2:lj!!!!::="'!i,iii;ji;~~ 
U-2 

TYPICAL U-2 POST SECTION 
TYPICAL TIMBER POST SECTION 

TYPICAL CLASS I GROUND SIGNS 
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GENERAL NOTES 

1. TIMBER SIGN POSTS MAY DNL Y BE USED FDR TEMPORARY SIGNAGE DURING CDNSTRCTIDN. TUBULAR STEEL SHALL 
BE USED FOR PERMANENT INSTALLATIONS. 

2. CLASS I SIGN PANELS ARE ALL THOSE THAT DD NOT REQUIRE BACKING ZEES. CLASS I PANELS SHALL 
GENERALLY BE 0.100" MINIMUM THICKNESS SINGLE SHEET ALUMINUM, BUT 0.080" THICKNESS MAY BE 
USED FDR SIGN PANELS WHERE BOTH THE HORIZONTAL AND VERTICAL DIMENSIONS ARE LESS THAN 36 IN. 

3. CLASS I SIGN PANELS SHALL BE FASTENED TO THE U-2 POST WITH 2- IN. STOVE BOLTS AND TO TIMBER 
POSTS WITH 2- IN. MACHINE BOLTS. SEE STANDARD PLANS S-614-20 AND S-614-22 FDR EXCEPTIONS. 

4. A WASHER SHALL BE PLACED BETWEEN THE BOLT HEAD AND THE FACE OF THE SIGN PANEL. A 1 IN. 
DIA. WASHER SHALL BE PLACED UNDER THE NUT ON THE BACK OF THE TIMBER POST. 

5. BOLTS, NUTS AND WASHERS SHALL BE GALVANIZED DR CADMIUM PLATED. 

6. ALL SIGNS SHALL BE FABRICATED USING RETRDREFLECTIVE SHEETING CONFORMING TD ASTM D4956. THE TYPE 
SHALL BE AS DESCRIBED IN THE COOT ST AND ARD SPECIFICATIONS FDR ROAD AND BRIDGE CONSTRUCTION 
SECTION 630.02 AND/ DR AS SHOWN ON THE PLANS. 

7. FDR SIGN PLACEMENT SEE STANDARD PLAN S-614-1. 

8. U-2 POSTS MAY ONLY BE USED FDR DELINEATORS, MILE MARKERS AND STRUCTURE NUMBER PLAQUES. "U" 
SHAPE STEEL POSTS SHALL BE A UNIFORM FLANGED CHANNEL SECTION MADE FROM HOT ROLLED STRUCTURAL 
STEEL, RE-ROLLED RAIL STEEL, DR NEW BILLET STEEL HAVING A MINIMUM YIELD STRENGTH OF AT LEAST 
30,000 PSI, AND A MINIMUM TENSILE STRENGTH OF AT LEAST 50,000 PSI. U" SHAPE POSTS SHALL WEIGH 2 
LBS/FT, EXCEPT THAT A MILL TOLERANCE OF MINUS 3 % OF THE WEIGHT OF ANY ONE POST WILL BE 
ALLOWED. "U" SHAPE POSTS SHALL HAVE IN. HOLES DRILLED DR PUNCHED ON 1 IN. OR 2 IN. CENTERS 
FDR THE TOP 4 FEET OF THE POST AS A MINIMUM, WITH THE FIRST HOLE 1 IN. FROM THE TOP OF THE 
POST. COLOR OF POSTS SHALL BE INTERSTATE GREEN. 

9. VERTICAL SPACING BETWEEN PANELS ON THE SAME POST SHALL BE 1 IN. TD 1 IN. 

STANDARD PLAN NO. 

CLASS I SIGNS S-614-2 
Standard Sheet No. 1 of 1 
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USE RECTANGLE 

DETAILS FDR 
SUPPLEMENTAL 

PANELS 
t 
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l ' J 

POST 

OCTAGON 
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CD I I 
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TRIANGLE 

CD 

PENTAGON 

POST f-- USE RECTANGULAR DETAILS 
FOR SUPPLEMENTAL PANELS. 

TYPICAL PANEL DETAILS 
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Sheet Revisions 
Comments 

CLASS II PANEL MOUNTING 

SIGN TYPE A 

DIAMOND, 36" SIDES 4W16" 

DATA C-TIMBER POSTS) 

B C D POST 
SIZE 

14~2" 21" -- 6" X 6" 
-- Yl6" DRILL 

ONE POST - TWO ZEES 

~

%" DRILL AT 6" CENTERS 

r4~- r-4"1 f-=1--- --- -.:::4--~ 
- --- --- l 

48" SIDES 65%" 207i6 11 

60" SIDES BW2" 257'4 11 

25" 6" X 611 

30" 6" X 6" 
2" FDR 4" x 4" POST FDR %" BOLT 

1Y16" DRILL 
FDR %" BOLT --

TRIANGLE. 36" SIDES 29Ji6 11 147i6 11 9" 6" 
48" SIDES 38o/i6" 14o/i6" 18 6" 
60" SIDES 48" 20" 22" 6" 

OCTAGON, 36" x 36" 36" 9" 18" --
48 11 X 48 11 48" 12" 24" --

CIRCLE. 36" DIAMETER 36" 8" 20" --

PENNANT, 48" x 36" SIDES 34" 10%" 15" Sl/4" 
64" x 48" SIDES 45" 12Y2" 2W2" 11" 

PENT AGDN, 36" SIDES 35" 6" 20" 9" 
48" SIDES 46%" 9" 25%" 12" 

RECTANGLE 

WIDTH HEIGHT 
36" 24" 24" 12" -- --
48" 24" 24" 12" -- --
36" to 60" 30" 30" 9" 12" --
36" to 60" 36" 36" 9" 18" --
36" to 60" 42" 42" 9" 24" --
36" to 60" 48" 48" 12" 24" --
48" 54" 54" 12" 30" --
48" to 60" 60" 60" 12" 36" --

SUPPLEMENTAL PANELS 
RECTANGLE, 24" x 18" 18" 9" -- --

48 11 X 1811 18" 9" -- --
24 11 X 24 11 24" 12" -- --
36 11 X 24 11 24" 12" -- --
48 11 X 36 11 36" 9" 18" --

* FDR ADDITIONAL CLASS II SIZES THAT UTILIZE STEEL POSTS, 
SEE STANDARD PLAN S-614-8. 

411 X 411 

411 X 411 

6" X 6" 

6" X 6" 
611 X 611 

6" X 611 

411 X 4" 
6" X 6" 

411 X 411 

611 X 611 

411 X 411 

6" X 6" 

6" X 6" 
6" X 6" 

6" X 6" 
6" X 6" 

6" X 6" 
6" X 6" 

4"x4"or 6"x6" 
611 X 611 

6" X 6" 
6" X 611 

6" X 6" 

BACK VIEW PANEL 

PANEL 

BACKING ZEE 

BACK VIEW 

SECTION 

POST 

OCK WASHER 
I 

POST 

SIGNS ARE FASTENED TD BACKING ZEES WITH % IN DIA (NO. 4 THRU NO. 10, 
AS REQUIRED) 90 DEG COUNTERSUNK ALUMINUM LDCKBDL T FASTENERS. 

] 21'4" FOR SINGLE POST SIGNS WITH ONE BACKING ZEE, USE TWO % IN DIA MACHINE 
BDL TS WITH WASHERS, AND HEX NUTS WITH LOCK WASHERS AT THE ZEE. 

FDR SINGLE POST SIGNS WITH TWO BACKING ZEES, USE ONE % IN DIA MACHINE 
BOLT WITH WASHER, AND HEX NUT WITH LOCK WASHER AT EACH ZEE. 

TYPICAL BACKING ZEES 

GENERAL NOTES 

I. TIMBER SIGN POSTS MAY ONLY BE USED FDR TEMPORARY SIGNAGE DURING CONSTRUCTION. 
TUBULAR STEEL SIGN POSTS SHALL BE USED FOR PERMANENT INSTALLATIONS. 

2. CLASS II SIGN PANELS ARE THOSE THAT REQUIRE AT LEAST ONE, BUT NO MORE THAN TWO 
BACKING ZEES (THESE WILL BE SIGN PANELS THAT ARE LESS THAN 72 INCH IN HEIGHT), 
UNLESS THEY ARE A TT ACHED TD A CLASS III ASSEMBLY. ALL CLASS II PAN ELS SHALL BE 
0.100 INCH MINIMUM THICKNESS SINGLE SHEET ALUMINUM. 

3. Z-BAR LENGTH SHALL BE 3 INCHES (! Y2 INCH) SHORT OF THE EDGE OF THE SIGN ON 
BOTH SIDES. 

4. FOR TUBULAR STEEL POST INFORMATIDN,SEE STANDARD PLAN S-614-08. 

Colorado Department of Transportation 

5. BACKING ZEES ARE 3 INCH x 2% INCH x 2.33, 6061-TB ALUMINUM ALLOY WEIGHING 
2.33 POUNDS PER FOOT. 

6. FOR SIGN PLACEMENT, SEE STANDARD PLAN S-614-1. 

7. ALL SIGNS SHALL BE FABRICATED USING RETRO-REFLECTIVE SHEETING CONFORMING TD 
ASTM D4956. THE TYPE SHALL BE AS DIRECTED IN THE STANDARD SPECIFICATIONS, 
SECTION 713 AND/OR AS SHOWN ON THE PLANS. 

8. BOLTS, NUTS, AND METAL WASHERS SHALL BE GALVANIZED DR CADMIUM PLATED. 

.A. 9. VERTICAL SPACING BETWEEN PANELS SHALL BE 1 IN TD W2 INCHES. 

10. WASHERS ON TIMBER POSTS SHALL BE W2 INCHES DIAMETER. 

STANDARD PLAN NO. 

(.Gi) 2829 W. Howard Pl. 
Denver, CO 80204 
Phone: 303-757-9436 
FAX:303-757-9219 
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HORIZONTAL SECTIONS t 2'-0" MIN - 30'-0" MAX ·1 
SECTIONS REQUIRED 

GENERAL NOTES WIDTH 1SECTIDNS 
- 2'-0" MIN - 12'-0" MAX EACH SECTION --1r- 2'--0" TO 12'--0" I -- I -- - 12'-6" TO 24'-0" 2 l. TIMBER SIGN POSTS MAY ONLY BE USED FOR TEMPORARY SIGNAGE DURING 

~ F -...... 24'-6" TO 30'-0" 3 CONSTRUCTION. TUBULAR STEEL SHALL BE USED FOR PERMANENT INSTALLATION 
' r- -- ·\ *NUMBER OF SECTIONS z ?::! ..... 2. CLASS III SIGN PANELS ARE ALL THOSE WHERE A SINGLE PANEL REQUIRES 

51 ::II! I SHALL NOT EXCEED 3 OR MORE BACKING ZEES (THESE WILL BE SIGN PANELS THAT ARE 72 IN 

9 G MAXH,1UM SHOWN IN TABLE OR MORE IN HEIGHT) AND ANY PANELS THAT ARE PART OF A CLASS III 
U) 

t ASSEMBLY SUCH AS EXIT PANELS. ALL CLASS Ill PANELS SHALL BE 0.125 IN :L ii"> r- ...._ SEE TYPICAL DETAIL MINIMUM THICKNESS SHEET ALUMINUM . la, ON SHEET 2 ..... 
\ 4 

3. SEE THE APPLICABLE STANDARDS FOR SIGN PLACEMENT, FOOTING DETAILS -~ 

~ 
AND POST SPACING TABLES. 

4. A~ IN 90° COUNTERSUNK HUCKBOLT AND COLLAR SHALL BE USED TD - F EN THE SIGN PANEL TO THE BACKING ZEE. A HEX-HEAD BOLT WITH NUT 
AND WASHERS SHALL BE USED TD FASTEN THE BACKING ZEE TO A TIMBER 
POST DR TD A STEEL POST. 

VERTICAL SECTIONS 5. A FLAT WASHER SHALL BE PLACED BETWEEN THE BOLT HEAD AND THE POST 
FLANGE.A LOCK WASHER SH~ BE PLACED UNDER THE NUT ON A STEEL 

1. 
2'-0" MIN - 30'-0" MAX 

I 
POST DR A BACKING ZEE. A l 'ft IN DIAMETER WASHER SHALL BE PLACED 

2'-0" MIN - 5'-0" MAX 
SECTIONS REQUIRED UNDER THE BOLT HEAD DN A MBER POST. 

·I WIDTH *SECTIONS 
EACH SECTION 6. ALL EXPOSED SIGN PANEL SECTION JOINTS, EXCEPT THE MULTI-VERTICAL 

2'-0" TO 5'-0" 1 -

~ .~ SECTIONS HORIZONTAL SEAM SHALL BE COVERED ON THE BACKSIDE OF THE 
51-611 TO 10'-0" 2-3 SIGN PANEL WITH AN ALUMINUM CLOSURE STRIP. CLOSURE STRIPS SHALL BE 

r- .... 10'-6" TD 15'-0" 3-4 RIVETED OR TAPED. SEE FABRICATION NOTES. 
..... 15'-6" TD 20'-0" 4-5 

" 20'-6" TD 25'-0" 5-7 7. SECTIONS ILLUSTRATED BASED ON UTILIZING 12-fT X 5-fT STOCK. 4-fT 

251-611 TO 30'-0" 6-8 
WIDE STOCK MAY BE USED WITH APPROPRIATE ADJUSTMENT IN NUMBER OF 

z ~ / -.... SECTIONS. :i ::II! ' *NUMBER OF SECTIONS .... - -- i..[\ ? ? ..... SHALL NOT EXCEED B. ALL SIGNS SHALL BE FABRICATED USING RETROREFLECTIVE SHEETING 
U) ~ G MAXIMUM SHOWN IN TABLE CONFORMING TD ASTM 04956. THE TYPE SHALL BE AS DESCRIBED IN THE 

STANDARD SPECIFICATIONS AND/DR AS SHOWN ON THE PLANS. 

r- - t f--- SEE TYPICAL DETAIL 9. FDR THE DESIGN OF POSTS AND FOOTINGS DESIG~ SEE 'CLASS III SIGN POST la, ON SHEET 2 ..... AND FOOTING CALCULATION' SPREADSHEET ON CDD WEBSITE • 
\ 

~ ·--- .,v EXIT PANEL 
SUPPORTS TYPICAL EXIT PANEL NOTES - A A SIDE VIEW 

B 

EXIT PANEL~ I. THE EXIT PANEL SHALL BE MOUNTED WITH TWO SUPPORTS. RIGHT HAND MULTI-VERTICAL SECTIONS ~: EXITS REQUIRE THE EDGE OF THE EXIT PANEL TD BE MOUNTED EVEN WITH 

1. 
5'-6" MIN - 30'-0" MAX 

·1 
II!!!!! !!!!!!!I : THE RIGHT EDGE OF THE PARENT SIGN. LEFT HAND EXITS REQUIRE THE 

LEFT EDGE OF THE EXIT PANEL TD BE MOUNTED EVEN WITH THE LEFT EDGE 
2'-0" MIN - 5'-0" MAX 

• I SECTIONS REQUIRED IE!!!!!! !!!!!!!!!!!I --PARENT ~GNL t OF THE PARENT SIGN. 
EACH SECTION 

*SECTIONS THE SUPPORTS SHALL BE SQUARE STEEL TUBING A MINIMUM WIDTH OF 2YHN 

I ~ 
WIDTH 2. 

5'-6" TO 10'-0" 4-6 IEE !!!!!!!!!!!I WITH }'fo-lN HOLES PUNCHED DR DRILLED ON 1 IN CENTERS ALONG THE 
r- - 10'-6" TD 15'-0" 6-8 LENGTH OF EACH SIDE WHILE MAINTAINING A MINIMUM SECTION MODULUS OF 

la, IE=iiii !!!!!!!!!!!I ~ 
0.499 CUBIC INCHES. THE STEEL MUST HAVE A MINIMUM YIELD STRESS OF ..... 15'-6" TO 20'--0" B-10 33 KSI. ALTERNATELY,ZEE BAR MAY USED FOR THE SUPPORT MEMBERS WITH 

G 20'-6" TO 25'-0" 10-14 - - % IN HOLES PUNCHED WHERE NEEDED. 

~ t 25'-6" TD 30'-0" 12-16 
r- - la, *NUMBER OF SECTIONS 3. THE SUPPORTS SHALL BE FASTENED TO THE BACKING ZEE USING %-IN BOLTS. ::II! 

9 
..... SHALL NOT EXCEED 

H 1" MAXIMUM SHOWN IN TABLE SUPPORT 4. THE EXIT PANEL SUPPORT MAY BE MOVED 6-IN. IF IT CONFLICTS WITH THE 
:;,. PARENT SIGN SUPPORT. ..... _[Jf- SPACING TABLE ~ I -- ~ SEE TYPICAL SEAM CLOSURE 5. EXIT PANEL MOUNTING WILL BE PAID FOR AS PART OF THE CLASS III SIGN 
~ 

~ 
..... ., I/ DETAIL ON SHEET 2 EXIT OVERHANG SPACING PANEL. ::II! ~ PANEL :z 

/ -.... IIAII 11911 
? ::II! !=! H ' WIDTH 

? t; / t .,r\ 6. EXIT PANEL SUPPORTS SHALL BE ATTACHED TD A MINIMUM OF THREE BACKING 
~ w .... - 7' 1'-0" 5' ZEES. 

~ V, ..... B' 1'-6" 5' 
I ~ ~ ~ f--- SEE TYP!CM. DETAIL 

9' 21-011 5' w 

t ::IE 
ON SHEET 2 10' 21-611 5' .... - la, j> ..... 11' 21-611 6' 

<D \. V 12' 2'-6" 7' 
"'V~ - _/Li 

TYPICAL EXIT PANEL INST ALLATIDN 
TYPICAL PANEL ELEVATIONS FDR GROUND SIGNS 
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TYPICAL VIEW 

TYPICAL VIEW 
Com uter File Information 

Creation Date: 07 /04/12 

TYPICAL 
ELEVATION 

DETAIL 

FABRICATION NOTES 
(D BACKING ZEE. SEE "ZEE SPACING TABLE" ON SHEET 3. ALUMINUM 

ALLOY 6061-T6. EACH ZEE TD BE PROVIDED WITH A °M6 IN X 2 IN 
HORIZONTAL SLOT FDR EACH POST MOUNTING BOLT. 

@ ~-IN HEX-HEAD BDL T WITH NUT AND WASHERS; 2 PER BACKING ZEE 
PER POST REQUIRED. WASHERS ON POST SHALL BE W2-IN DIAMETER. 

@ ~-IN (ND. 6) 90° COUNTERSUNK HUCKBOL T WITH COLLAR. 

© 2-IN X 0.025-IN ALUI.IINUM CLOSURE STRIP RIVETED ABOVE THE TOP Z 
AND BELOW THE BOTTOM Z OR ALUMINUM CLOSURE STRIPS ATTACHED 
ABOVE, BETWEEN, AND BELOW THE ZEES WITH A VERY HIGH BOND (VHB) 
DOUBLE ACRYLIC FOAM TAPE, OR APPROVED EQUIVALENT. MANUFACTURER'S 
RECOMMENDATIDNS SHALL BE ADHERED TD FOR THIS APPLICATION. 

@ SHEET ALUMINUM: 0.125-IN MINIMUM THICKNESS. 

@ ADHESIVES SHALL BE CLASS I OR CLASS II ADHESIVES OF ASTM D4956. 

(j) BACKING ZEES SHALL EXTEND TD THE EDGE OF THE PANEL ON 6 FT, 
7 FT lie 8 FT WIDE SIGNS. 

r ~ 1-- 6" - --2__," ' 9"MAX t-2!!o.i-2~ 
I I I I 

7 

TIMBER POST 

TYPICAL TIMBER POST INSTALLATION 
PANEL FABRICATION AND MOUNTING DETAILS 

7 1--6"-----9" MAX -----! 
/ 

7 

TYPICAL STEEL POST INSTALLATION 
PANEL FABRICATION AND MOUNTING DETAILS 

Sheet Revisions Colorado Department of Transportation 
Dote: Comments 

Creat ed 8 : SCL c:::::) 1---... -----------1 
Last Modification Date: 12/17 / 14 c:::::) 1-----+-----------1 

Q 2829 W. Howard Pl. 
Denver, CO 80204 
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~ FAX: 303-757-9219 

BOTTDM PLAQUE PARENT SIGN 
SUPPORT 

BOTTOM PLAQUE 

*TYPICAL BOTTOM PLAQUE 
INST ALLATIDN 

FDR GROUND SIGNS 
(FULL WIDTH PLAQUE SUPPORT) 

BOTTOM PLAQUE 

*TYPICAL BOTTOM PLAQUE 
INST ALLATIDN 

TYPICAL DETAIL 
SEAM CLOSURE ZEE 

(MULTIPLE- VERTICAL SECTIONS, HORIZONTAL SEAMS) 

* IN NO CASE SHALL ANY PORTION OF A SIGN PANEL DR PLAQUE BE 
ATTACHED TO A BREAKAWAY POST BELOW THE FUSE AND SPLICE 
PLATES. 

TYPICAL 
TYPICAL 
GUIDE 
SIGN 

FOR GROUND SIGNS 
(PARTIAL WIDTH PLAQUE ,-----

SUPPORT) I 

l" BORDER 

3" R l 
EXIT 

NUMBER 

+- +r ,. ... " 
DESTINATIDN 

611
1 
9" VAR!IES 6", 9" DR ! OR 12" R 12"R _._....._ _ _,__, 

TYPICAL DETAIL 
EXIT NUMBER 

WITHOUT INDENT ATIDN 

TYPICAL DETAIL 
EXIT NUMBER 

WITH INDENTATION 

TYPICAL BORDER DETAILS 
WITH EXIT NUMBER 

STANDARD PLAN NO. 
CLASS III SIGNS S-614-4 

Standard Sheet No. 2 of 3 
Last Modified By: KEN c::::) 1---... -----------1 
CAD Ver.: MicroStation VB Scale: Not to Scale Units: English c::::) Traffic 8c Safety Engineering MKB Issued By: Traffic 8i Safety Engineering Branch July 311 2019 Project Sheet Number: 



POST SPACING TABLE 
ZEE SPACING TABLE FDR SHEET ALUMINUM SIGN PANELS 

FOR 3" X 21v,6 X 2.33 ALUMINUM BACKING ZEES 
WIDTH NO. 

OVERHANG POST SPACING 
OF OF SIGN 

NUMBER OF OVERHANG SPACING 
SIGN 

NUMBER OF OVERHANG SPACING SPACING 
SIGN POSTS 11A" 11911 

PANEL PANEL 
HEIGHT ZEES llfll "G" HEIGHT ZEES llfll "G" "H" 

l'-6" 1 0'-9" 

2'-0" 1 1'-0" 1'-6" 2 0'-4" 01-1011 13'-0" 7 1'-0" 11-1011 1'-9V211 

2'-6" 1 l'-3" 2'-0" 2 0'-5" 1'-2" 14'-0" 7 0'-6" 2'-2" 2•-W2" 

3'-0" 1 1'-6" 2'-6" 2 0'-6" 1'-6" 15'-0" 7 1'-0" 21-211 2•-W211 

4'--0" 1 2'-0" 3'--0" 2 0'-7" 1'-10" 16'-0" 7 0'-6" 2'-6" 2'-5V211 

5'-0" 1 2'-6" 4'-0" 2 0'-11" 21-211 17'-0" 7 1'-0" 2'-6" 2'-5V211 

CD, G) 6'--0" 2 0'-3" 5'-6" 5'--0" 2 1'-3" 2'-6" 18'-0" 9 0'-4" 2'-2" 2•-W2" 

CD, G) 7'-0" 2 0'-3" 6'-6" 6'--0" 3 01-1011 21-211 191--011 9 0'-10" 21-211 2•-W211 

CD 8'-0" 2 0'-3" 7'-6" 7'--0" 3 1'--0" 2'-6" 20'--0" 9 1'-4" 2'-2" 2•-W2" 

9'--0" 2 0'-9" 7'-6" B'--0" 4 0'-9" 21-211 211-011 9 0'-6" 2'-6" 2'-5Y'2" 

10'-0" 2 1'-3" 7'-6" 
9'-0" 4 1'-3" 2'-2" 22'--0" 9 1'--0" 2'-6" 2'-5Y'2" 

11'-0" 2 1'-9" 7'-6" 10'-0" 4 l'-3" 2'-6" 23'-0" 11 0'-8" 2'-211 2•-W211 

12'-0" 2 2'-3" 7'-6" 
ll'--0" 5 1'-2" 2'-2" 24'-0" 11 1'-2" 2'-2" 2'-1V2" 

13'-0" 2 2'-6" 8'--0" 
121--011 5 l'--0" 2'-6" 

14'-0" 2 2'-6" 9'--0" NOTES: - FOR F, G 81 H. SEE DETAILS ON SHEET l. 
15'-0" 2 3'--0" 9'--0" 

16'--0" 2 3'-3" 9'-6" 

17'-0" 2 3'-3" 10'-6" 

18'-0" 2 3'-6" 11'-0" 

19'-0" 2 3'-9" 11'-6" 

20'-0" 2 4'--0" 12'-0" 

I 
111 

21'-0" 3 2'-6" 8'-0" I I EDGE OF PANEL 
1 POST 11 I 

22'-0" 3 3'--0" 8'--0" 
LA I J A __J 

23'-0" 3 3'-6" 8'-0" 

24'-0" 3 3'-8" 8'-4" ~{ OF POST 
25'-0" 3 4'-0" 8'-6" 

26'--0" 3 4'--0" 9'--0" 

POsTI 
111 111 
I I I I EDGE OF PANEL 

27'-0" 3 4'-0" 9'-6" 2 11 I 11 I 

28'-0" 3 4'--0" 10'-0" I- A 111 B 111 A-l 
29'--0" 3 4'-0" 10'-6" w 
30'-0" 3 4'--0" 11'--0" IL OF POST 

CD BACKING ZEE SH.6J...L EXTEND TO THE EDGE 

POsTI 
I 11 I 1 1 111 
I I I I I I EDGE OF PANEL OF THE PANEL,EXCEPT FOR EXIT PANELS 3 I I I I 11 11 I 

ATTACHED BY SQUARE STEEL TUBING. 

G) 611 X 611 TIMBER POSTS WILL NOT BE USED I- A 111 B I I B 11 J A_J 
FOR THESE SIZES OF PANEL. w w 

l OF POST 

TYPICAL POST SPACING 
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• SIGN TYP 

POST 

! 
BREAK-AWAY 

ASSEMBLY 

t 
4" BASE 

POST FOR 
ALL POST 

SI ES 

0 

>- ~ 
__J 0 

z 

A 

2Ys" TO 2%" 
EXPOSED STUB 

BASE PLATE FOR 
REFERENCE ONLY 

E 

T-
A D 

j_ 
E 

BREAKAWAY 
PLATE 

B 

C I-- I --j C 
I 

I 

Y2 A 

-t 
Y2 A 

SIGN POST 

1. 

2. 

3. 

4 . 

5. 

6. 

7. 

8. 

GENERAL NOTES 
DESIGN CONFORMS WITH AASHTD "SPECIFICATIONS FDR THE DESIGN AND CONSTRUCTION OF 
STRUCTURAL SUPPORTS FOR HI GHWAY SI GNS". 

ALL STRUCTURAL STEEL SHALL CONFORM TD AASHTD M270 (ASTM A70 9) GRADE 36 
AND SECTIONS 509 AND 614 DF THE STANDARD SPECI FI CATIONS. 

STEEL FUSE PLATES AND SPLI CE PLATES SHALL CONFORM TD AASHTO M270 (ASTM A709) GRADE 36. 

ALL STRUCTURAL STEEL INCLUDING FUSE AND SPLICE PLATES SHALL BE GALVANIZED IN 
ACCORDANCE WITH ASTM A123 AFTER FABRICATION. STEEL POSTS SHALL BE STAMPED WITH THEIR 
SI ZE. 

ALL HIGH STRENGTH BOLTS, NUTS AND WASHERS SHALL CONFORM TO ASTM- A325 . WASHERS USED I N 
THE BREAK- AWAY PLATE AND FUSE PLATE ASSEMBLI ES SHALL BE OF SUFFICIENT STRENGTH TD 
PREVENT ANY DEFLECTION OR CUPPING I NTO THE SLOTTED GROOVES UNDER BOLT TORQUING. 

ALL BOLTS, NUTS, AND WASHERS SHALL BE GALVANIZED AS PER ASTM- A153 OR ASTM- A164 . 

ALL HOLES IN FUSE PLATE AND POST FLANGE ON WHICH IT MOUNTS, SHALL BE DRILLED. ALL 
OTHERS MAY BE DRI LLED OR SUB- PUNCHED AND REAMED. 

ALL STEEL CUTS SHALL PREFERABLY BE SAW CUTS; HOWEVER, FLAME CUTTING WILL BE PERMITTED 
PROVIDED ALL EDGES ARE GROUND. REMOVE ALL BURRS. METAL SHALL NOT PROJECT BEYOND THE 
PLANE OF THE PLATE FACE. 

z~ 
Cl 1-
w if> 
Uw z __J 
wen 

9. A " KEEPER PLATE" OF 28- GAGE GALVANI ZED SHEET METAL, FABRICATED TD MATCH BREAKAWAY 
PLATE DIMENSIONS BUT WITH HOLES RATHER THAN SLOTS,SHALL BE USED TO PREVENT BOLT 

"" <C Wu 
LL. ~ w __J 

"""-
Cl::~ 
D 
LL. w 

w 
(f) 

STEEL POSTS 

ONCRETE 

TYPICAL ELEVATION 
STEEL POST ASSEMBLY 

....---FUSE 
PLATE 

STEEL 
POST 

CONCRETE 
FOOTING 

SPLICE 
PLATE 

SIGN 
PANEL 

TIMBER 
POST 

DRILL HOLES 
2" AS REQ'D.---t-t--~ ..... 

GROUND 
LINE 

DEPTH AT LEAST 3' I I I I 
FOR 4"X4" AND 5' 

FOR 611X611 l ] l ] 
TIMBER POSTS 

TYPICAL BREAKAWAY SIGN SUPPORT INSTALLATIONS 

Com uter File Information Sheet Revisions 

SECTION A-A 

':\<,.5.,\, 
s,f:,s\ 

TYPICAL PROJECTED VIEW 
STEEL POST ASSEMBLY 

BOLTING PROCEDURE FOR 
BREAKAWAY PLATE ASSEMBLY 

10. 

11. 

12 . 

13. 

..... 14 . 

15 . 

16. 

17. 

1. ASSEMBLE THE POST TO THE STUB WITH BDLTS,WITH ONE FLAT WASHER ON THE TOP OF THE 
UPPER BREAKAWAY PLATE AND ONE BELOW THE LOWER BREAKAWAY PLATE, AND ONE FLAT 
WASHER AND A KEEPER PLATE BETWEEN THE BREAKAWAY PLATES. 

2 . TIGHTEN ALL BOLTS TD A "SNUG TIGHT" CONDI TION WITH A 12 I N. TD 15 IN. WRENCH, TD BED 
THE WASHERS AND CLEAN THE BOLT THREADS. THEN LOOSEN EACH BOLT IN TURN,AND 
RETIGHTEN I N A SYSTEMATIC ORDER TD THE PRESCRIBED TORQUE (SEE BREAKAWAY PLATE 
DATA TABLES). 

3. BURR THREADS AT JUNCTION WITH NUT TD PREVENT NUT LOOSENING. 

LOOSENING DUE TD WIND VIBRATION. 

HIGH STRENGTH BOLTS IN THE BREAKAWAY ASSEMBLY SHALL BE TI GHTENED ONLY TD THE TORQUE 
SHOWN IN THE TABLE. DO NOT OVERTIGHTEN. 

TIMBER POSTS SHALL BE IN ACCORDANCE WITH SECTION 614 OF THE STANDARD SPECIFICATIONS 
AS TO SI ZE, ALTERNATE SI ZE, GRADE, SPECI ES, TREAMENT, AND BREAKAWAY. 

FDR ALL BASE PLATE AND FOOTING WORK SEE STANDARD PLAN S-614 - 6 . 

FOR ADDITIONAL INFORMATION, REFER TD "TABULATION OF SIGN AND CROSS SECTIONS FOR 
CLASS III SIGNS" I NCLUDED I N THE PLANS. 

TIMBER POST SHALL BE FLUSH WITH TOP OF SI GN PANEL FDR DIRECT MOUNT AND 3-3/ 16" 
MINI MUM ABOVE BDL T FDR BACKING ZEE MOUNT. 

TIMBER SI GN POST MAY ONLY BE USED FDR TEMPORARY SI GNAGE DURING CONSTRUCTION. 
TUBULAR STEEL SHALL BE USED FOR PERMANENT INSTALLATIONS. 

IN NO CASE SHALL A BACKING ZEE BE PLACED BELOW THE FUSE PLATES. 

SIGN POST PAY LENGTH I S FROM THE UPPER BREAKAWAY PLATE TD THE TOP OF THE " COPE" . 
THE 4 - INCH "BASE POST" AND THE LOWER " BREAKAWAY PLATE" ARE PAID FOR AS PART OF THE 
FOOTING. THE UPPER " BREAKAWAY PLATE" AND ALL NUTS, SOL TS, WASHERS AND KEEPER PLATE 
FDR FASTENING THE BREAKAWAY PLATES ARE PAID FDR AS A PART OF THE POST. 

BREAKAWAY PLATE DATA TABLE 

lS BOLT SIZE 
B C D E WELD R AND A tl z 

TORQUE 
E 

W 12 X 26 6\12" 17" Ya" 3Y2" W2" 1" 11611 13f32" 

w 10 X 26 1'4110 X 31'411 5%" 14Ya" Ya" 31/411 1\14" I" 11611 13/3211 

w 10 X 22 46 Ft. Lb. 5%" 14%" Ya" 31/411 11/4'' I" 11611 13f32" 

w 8 X 21 51/4'' 12%" Ya" 2Y411 1\14" I" 11611 13/3211 

w 8 X 18 51/4" 12" %" 3" Ws" Y4" '/4" 1Vi2" 

w 6 X 15 %110 X 3" 6" 10" 
29 Ft. Lb. 

%" 3Y4" Ws" %" l/4" 1Y3211 

w 6 X 12 5" 10" %" 2Y4" Ws" %" '/4" 1Vi2" 

STANDARD PLAN NO. 
Creation Date: 07 /04/ 12 Date: Comments 

Colorado Department of Transportation 

f.G) 2829 W. Howar d Pl. 
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POST CUT 3Y2" 1 _J 
FROM BOTTOM ~•----,r-----::'11;-::-U 
OF SIGN PANEL 1 1 :11 i Ii' FUSE PLATE 

t\1;, ~~ 
SPLICE PLATE..'...../ - - '-. DETAIL II A" 

STEEL SIGN POST---. 

DIRECTION 
OF TRAFFIC 

TYPICAL SIDE VIEW 
FUSE PLATE AND POST COPE 

Com uter File Information 
Creation Date: 07 /04 /12 

TYPICAL PROJECTED VIEW 
FUSE PLATE AND POST COPE 

~ F G H J 
T 

W 12 X 26 6" 3" lY2" 6Y2" 

W 10 X 26 6" 3" 1Y211 5%" 

W 10 X 22 6" 3" 1Y211 51'411 

W 8 X 21 5Y2 11 2Y2" lY211 51/411 

W 8 X 18 5" 2Y2" W4" 51/4' ' 

W 6 X 15 5" 2Y2" W4" 6" 

W 6 X 12 41/4" 2" !Ya" 4" 

Sheet Revisions 
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FUSE 

L 

lY2" 

lY2" 

1Y211 

1114'1 

1114'1 

)1/4" 

Ya" 

(( 

POST WEB 
AND PLATE 

~ ~ ~ ---it3------ STEEL SIGN POST ____ ____., 

r L -+-K--+ L-i I r---r-----------------------______,....., 

-$='-' --$- lf 
=: = =! = =: = =: = =: = =: ~ ::: = - _F - - (( 

G 

-(tf' +--
SPLICE PLATE 

SPLICE PLATE DETAIL 

H.S. BOLT 
AND NUT 

WEB AND 
FLANGE CUT 

DIRECTION 
OF TRAFFIC 

DETAIL "A" - SIDE VIEW 

FUSE PLATE 

TYPICAL FUSE AND SPLICE PLATE HINGE DETAILS 

AND SPLICE PLATE HINGE DATA TABLE 

M N d1 d2 t2 t 3 
BOLT FABRICATION NOTES SIZE 

13fi6" 1%" 13fi6" 17'16 11 Y2" }fo" %" ¢x 2Y2" ALL HOLES IN FUSE PLATE AND POST FLANGE 

Y211 

HOLES ON WHICH IT MOUNTS SHALL BE 
13fi6" 1%" 13fi6" !Ya" }fo" %" ¢x 2Y2" DRILLED. ALL OTHERS MAY BE PUNCHED. BURR 

13fi6" 1%" 13fi6" !Ya" Y2" %" %" ¢x 2Y2" 
THREADS AT JUNCTION WITH NUT TO 
PREVENT NUT LOOSENING. 

1'4" W4" 13fi6" 1" Y2" %" %" ¢x 2Y2" ASTM-A441,ASTM-572 GRADE 50, 0R 

%" W4" 1Y16" lY1611 %" %" %" ¢x 2Y2" 
ASTM-A588 MAY BE SUBSTITUTED FOR 
AASHTO M270 (ASTM A709) GRADE 36 

1'4" W2" 1Y1611 )1/4" %" l/ 4" %" ¢x 2Y2" AT THE OPTION OF THE FABRICATOR.STEEL 
USED SHALL HAVE AN ULTIMATE TENSILE 

Y2" 1" !}fo" %" l/4" 1/4'' Y2" ¢x 11'4" STRENGTH NOT TO EXCEED 80 KS!. 

Colorado Department of Transportation BREAK-AWAY SIGN 
SUPPORT DETAILS 

FOR CLASS III SIGNS 
~ 2829 W. Howar d Pl. 

Denver, CO 80204 
~ Phone: 303- 757- 9436 
~ FAX: 303- 757- 9219 

H 
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FUSE PLATE DETAIL 

.& HOLE DIAMETER= dl 
USE HIGH STRENGTH BOLTS WITH HEX HEAD 
AND HEX NUT, WITH ONE FLAT WASHER 
UNDER EACH 

STANDARD PLAN NO. 
S-614-5 
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Pr oject Sheet Number: 



A 

STEEL SIGN POST-~~ 

GROUND LINE 

HORIZONTAL 
HOOP 

VERTICAL 
BAR 

ANCHOR BDL T --+--<..:.-.: 
STIRRUPS 

CONCRETE 

2" 
CLEAR 

I> I> 

t,.. t:i. . 

6 . 6 . 6 . 

fl. t,. . 

I> I> 

I> 

6 · 

DIRECTIDN 
OF TRAFFIC 

6 . 

6 . 

6 . 

6 . 

6 . 

THREAD UPPER PORTION OF 
ANCHOR BDL TS "P" PLUS 2". 
GALVANIZE UPPER PORTION OF 
ANCHOR BOLTS "P" PLUS 4". 

I> 

I> 

I> 

I> 

3" 
CLEM 

6" 

6" 

-"' 

il w ...., A 
<;> 
z 
~ 
Cl 
Cl 
u... 

EXCAVATION PROCEDURE 

DIRECTION 
OF TRAFFIC -1· -"L1"-·I 15"~ 

r .....---4+---i - -_ _-_ -_ ----,-1,-----.;--_ J -l --~---l 

SIGN , , 
I AXIS I I 
' ' ' "W" - - ~ - - - - - - - - - - - I- - - l "W" - - - ---j - - - l 

I :+-________ DI-RE_C_TI_DN-+"-+--1--'B L CF rn,mc ' 

~ 
, DRILL ALL HOLES I 
I BOLT DIA. PLUS Yis1" , TOP VIEW I ,,~ .,..r, 

J_ I , 

f-~!:~ 
SECTION B-B 

C 

I I 
TOP VIEW 

f.i" 2Y211 I 
j_""""=-+=,;,;,i 
f 

SECTION C-C 

C 

* DUTSIDE CORNERS OF BOLT PLATES CHAMFERED 
AS SHOWN FDR FOOTING TYPES 1-4 ONLY. 
PLATES FDR TYPES 5-7 HAVE SQUME CORNERS. 

BASE PLATE 
TYPICAL DETAILS 

BOLT PLATE 
TYPICAL DETAILS 

DRILL TD 0. D. OF FOOTING NEAT LINE AND TD 
DEPTH SHOWN, AND IN ACCORDANCE WITH THE.-==::::::__ _________ _ 
ST ANDMD SPECIFICATION FDR DRILLED CAISSONS. 
(FOOTINGS SHALL BE CAST IN PLACE AGAINST 
UNDISTURBED MATERIAL.) 

TYPICAL CONCRETE FOOTING ASSEMBLY 
SECTION A-A 

CONCRETE FOOTING TABLE 
POST BASE STRUCTURAL DATA FOOTING STRUCTURAL DATA 

MAXIMUM POST TD BASE PLATE ANCHOR COMPONENTS SIZE REINFORCING 
ALLOWABLE BASE SIZE le 

MOMENT WELD 2 IIL1" "W" uru ANCHOR BDL TS BOLT PLATES 11CH 11 STIRRUPS 11p11 TYPE <>"D" "L{ VERT. BAR HORIZ. HOOP 

W 12X26 46.5 KIP FT. %" FILLET 201/4 11 14" 1%" 4-Jl/4110)(2'-6" 2-511XY4 11Xl4" N/A 2-'/2"0 65/s" 7 36" 10' 

W 10X26 38.9 KIP FT. %" FILLET 17" 14" 11/4" 4-1"0)(2'-6" 2-5 11XY4 11Xl4" N/A 2-'/2"0 61/4 11 6 30" 9' 

W 10X22 32.3 KIP FT. %11 FILLET 161/4 11 14" Jl/4" 4-1"0)(2'-6" 2-5 11XY4 11Xl4" N/A 2-'/2"0 61/4 11 5 30" 8' 

W 8X21 24.4 KIP FT. %" FILLET 15" 131/4" Wa" 4-%"0)(2'-0" 2-5"XY4 11X131/4 11 2-Y2" 2-'/2 110 6" 4 24" 7' 

W 8X18 20.4 KIP FT. %" FILLET 14" 1311411 Wa" 4-%"0)(2'-0" 2-511XY4 11Xl31/4'' 2-Y2" 2-'/2"0 6" 3 24" 6' 

W 6X15 13.8 KIP FT. %11 FILLET 14" 121/4 11 1" 4-Y4"0Xl'-6" 2-511XY4 11X121/4" 2" 2-Y2"0 51'4 11 2 24" 5' 

W 6X12 8.3 KIP FT. Y4" FILLET 13" 12" Ya" 4-Y4"0Xl'-6" 2-511XY4 11X12" 2" 2-'/2 110 5%" 1 24" 4' 

6X6 TIMBER 5.0 KIP FT. TIMBER POSTS SHALL BE SET IN DRILLED DR EXCAVATED HOLES-DEPTH SHALL BE 5 FT. FDR 6X6 POSTS AND 3 FT. FDR 4X4 POSTS UNLESS 
OTHERWISE NOTED ON THE TABULATION OF SIGNS IN THE PLANS. POSTS SHALL BE PLACED PLUMB, BACKFILLED WITH EXCAVATED MATERIALS, AND 

4X4 TIMBER 1.4 KIP FT. THOROUGHLY TAMPED INTO PLACE. 

* FOR MULTI-DIRECTIONAL BREAKAWAY ONLY: TYPE 1 THRU TYPE 6 FOOTINGS REQUIRE A 6 IN. INCREASE IN DIAMETER ("D") TO ACCOMMODATE ANCHORS SHOWN ON THE 

10-#9X9'-6" 

10-#9X8'-6" 

10-#8X7'-6" 

10-#8X6'-6" 

10-#7X5'-6" 

10-#6X4'-6" 

10-#5X3'-6" 

DETAILS INCLUDED IN THE PLANS. ALSO, HORIZONTAL REINFORCING HOOP DIAMETER WILL BE INCREASED TD MAINTAIN A 2 IN. CLEMANCE FROM THE FOOTING SIDES. VERTICAL 
BARS AND OTHER STRUCTURAL DAT A REMAIN THE SAME. TYPE 7 FOOTINGS REQUIRE ND CHANGES. 

20-#406" 

18-#4@6" 

16-#406" 

14-#4@6" 

12-#4@6" 

10-#406" 

8-#4@6" 
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__ c~~~----- ----------­
H 

EDGE OF 
TRAVELED 
WAY 

EDGE OF 
TRAVELED 
WAY 

SIGN POSTS -(-

e - \ - e 100' RADIUS 
---H 

3' MINIMUM I 8' RADIUS 
MINIMUM (TYP.) 

A---.. 

TYPICAL SIGN ISLAND PLAN 

---0 ------. 
~ e- e- THE ISLANDS FDR SIGNS r e 8 r,:g_:g~l-- ARE TD BE FINISHED TD 
i'.3 ~ ~ THIS ELEVATION BEFORE 
vi -/3'-0" PLACING SIGN POSTS OR 

- 2'7t:A~ -B MIN. FOOTINGS. 

MIN.I. ,• 
..,_~~-----'---'---Ill---'-

- ~ 1'-0" TD MATCH 
EDGE OF ROADWAY SLOPE 
NORMAL PAVED I r-- r-- -
SHOULDER NOF?iii.i_ R -

• SLOP[ (V•~N)l WAY - - -
~ ,...,ABLQ 

(EXAMPLE -
6' AT 6:1) 

TYPICAL FILL SECTION A-A 

f­
V) 
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g ~ 
w~+----++--. 

* I .........,----~ r- e ,, +,. ~ ,>-3'-0" ---- ---- -
I MIN. I MIN. ----~ 
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- --:71'--,._'h:!!=-I'-~O-"_-z,!!!s,....:,..- v~,...,,..... / 

~~~~JF PAVED __/ "- ~ ---- ' ' // 
SHOULDER - e ,- "'------ DITCH FDR 

DRAINAGE 
IF REQUIRED 

TYPICAL CUT SECTION A-A 
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~~ ~T~~~~r,~~~:~/ GROUND 
LINE "-

EDGE or'"' ' .,,. I ' 
NORMAL I 
PAVED "L2'' 
SHOULDER L ---~C=ON=C=RE~T=E __ __, 

- - _ FOOTING -

FRONT VIEW .v SIDE VIEW 
TYPICAL SIGN ISLAND ELEVATIONS 

~ B ____..,. EDGE OF TRAVELED WAY L -- - - - - - --- -

EDGE OF NORMAL 
- _ _ _ _ _ PAVED SHOULDER _J 

H 
'-... SIGN POST 

SIGN POST""'\... 
H 

L B----.. 
NORMAL CLEARANCE PLAN 

w 

!...--I • -------...1 
EDGE OF I ]1;; II 11 TRAVELED ,__________ t:, 3d' NORMAL e- e-

WAY ~ I EDGE OF NORMAL • --------< ! ! 
°"'-.. __ __ Jr PAVED SHOULDER 

~.-~~----~~,__----------~, " ~B~ 
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II II I I 
II II I I 
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711_ 

, 

-
FRONT VIEW 

TYPICAL ELEVATIONS 

GROUND 

LINE "' 

CONCRETE 
FOOTING -

SIDE VIEW 

GENERAL NOTES 
I. ALL CONCRETE IS TO BE CLASS "BZ" AIR ENTRAINED. 

GROUT SHALL CONFORM TO "JOINT MORTAR". 

2. USE AASHTO M270 (ASTM A709) GRADE 36 STEEL FOR BASE PLATES AND 
BDL T PLATES. USE ASTM-A307 STEEL FOR ANCHOR BDL TS. 

3. USE GRADE 60 FDR REINFORCING STEEL VERTICAL BARS, HORIZDNT AL HOOPS, 
AND ANCHOR BDL T STIRRUPS. 

4. FDR ALL STEEL WORK ABOVE THE BASE PLATE, AND FOR ANGULAR 
PLACEMENT OF SIGNS, SEE APPLICABLE STANDARDS INCLUDED IN THE PLANS. 

5. FDR ADDlTIONAL INFORMATION, REFER TO "TABULATION OF SIGNS" AND 
"CROSS SECTIONS FDR CLASS III SIGNS" INCLUDED IN THE PLANS. 

6. • FDR "A" AND "B" DIMENSIONS. SEE COLORADO STANDARD PLAN S-614-4. 

7. • THE SIGN ISLAND S!DE SLOPE PARALLEL TO THE ROADWAY 
SHALL BE 6:1 DR FLATTER. sEE TYPICAL SECTIONS. 

8. 0 THE SIGN ISLAND S!DE SLOPE PARALLEL TO THE ROADWAY 
SHALL BE 6:1 DR FLATTER. sEE TYPICAL SECTIONS. 

9. e VARIABLE DIMENSIONS. SEE CROSS SECTIONS. 

10. .&. VARI ABLE FOOTING ELEVA TIDNS. SEE CROSS SECTIONS 
FOR PLACEMENT. 

II. b. THE LATERAL PLACEMENT MAY BE REDUCED TD A MINIMUM OF 2 FT. 

12. 

13. 

14. 

FROM THE EDGE OF NORMAL PAVED SHOULDER TO FIT FIELD CONDITIONS 
WHEN 30 FT. FROM THE EDGE OF THE TRAVELED WAY IS NOT FEASIBLE. 
SEE THE CROSS SECTIONS AND/OR TYPICAL GROUND SIGN PLACEMENT 
STANDARD. 

EMBANKMENT FDR SIGN ISLANDS IS TD BE COMPACTED AS REQUIRED 
UNDER ITEM 203 OF THE STANDARD SPECIFICATIONS. 

FDR ANGULAR PLACEMENT OF SIGNS, SEE COLORADO STANDARD PLAN 
S-614-1. 

THE 4-INCH "BASE POST" AND LOWER "BREAK-AWAY PLATE" 
SHALL BE PAID FOR AS PART OF THE FOOTING. 

DETAILS OF SIGN PLACEMENT 
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TUBULAR STEEL POSTS 
(SOCKET SYSTEM) (FOR USE WITH ALL P-POST INSTALLATIONS) 

(SEE SHEET 2 FOR Pl AND P2 POST INSTALLATIONS) 

POST 
PAY 

LENGTH 

MOUNTING 
HEIGHT 

rSIGN ~IDTH=1 

SIGN MOUNTING 
CLAMP 

'1°&" DIA. HOLE 
(TO REMAIN ABOVE 

GROUND FOR REMOV.bl) 

WEDGE 
11 GA. G.bl V ANIZED STEEL 

ASTM A-526 G-90 

POST 

! 
T .. 
Vz" I> • .. 

SOCKET • I> 
. li . .. . 

I> 

. li. I> . I> .. . . . li. 
• I> .. 

. li. 

2 

2.5 

p 
b 
I-
::c: 
(!) 

3 

T c:; 
::c: 

3'/2" 
z 4 (!) 

!i! 

5 

6 

7 

SIGNPOST SELECTION GUIDE (90 MPH WIND LOAD DESIGN) 
(FOR SOCKET SYSTEM AND SLIPBASE INSTALLATIONS USING P, Pl OR P2 POSTS) 

7' MOUNTING HEIGHT 8' MOUNTING HEIGHT 9' MOUNTING HEIGHT 

SIGN WIDTH (FT) SIGN WIDTH (fT) SIGN WIDTH (FT) 

2 2.5 3 4 5 6 7 8 9 2 2.5 3 4 5 6 7 8 9 2 2.5 3 

p p 

p p 

p p 

p p 

p Pl 

SIZES 
NOT 

USED 

SIZES NOT USED 

TWO P1'S 

TWO 
P2'S 

TWO SIZE 
NOT 

P2'S USED 

p p p 

2 p p p 

2.5 p p 

p 
b 
I-
::c: 
(!) 

3 p 

[:j 
::c: 
z 4 p (!) 

in 

5 

SIZES 
6 NOT 

USED 

7 

p SIZES NOT USED 

TWO Pl'S 

TWO 
P2'S 

TWO 
P2'S 

SIZES 
NOT 

USED 

2 

2.5 

p 
b 
I-
::c: 
(!) 

3 

c:; 
::c 
z 
(!) 4 
!i! 

5 

6 

7 

p p p p 

p p p 

p p 

p 

p 

SIZES 
NOT 

USED 

TWO 
P1'S Pl'S 

6 7 8 9 

SIZES NOT USED 

TWO Pl'S 

TWO 
P2'S 

TWO 
P2'S 

TWO 
P2'S 

SIZES 
NOT 

USED 
SIGN POST (P) 
2%" 0.0. PIPE 
(0.08", OR 0.095" 
WH.L THICKNESS) "SEE CHART NOTE 4. 

12" 

CLASS B CONCRETE 

POST NOTES 

8" DIA MIN. (12" 
DIA. SHALL BE USED 
IN SANDY SOILS) 

THE POST MAY BE PRE-PUNCHED WITH *" DIA. HOLES AND THE 
SIGN MOUNTED DIRECTLY TO THE POST, OR AN APPROVED MOUNTING 
CLAMP MAY BE USED TO MOUNT THE SIGN TO THE POST.IF THE POST 
IS PRE-PUNCHED, THE HOLES SHH.L BE SPACED THE FOLLOWING 
DISTANCES FROM THE TOP: 

0 

1", 3", 10", 16", 21", 23", 24", 27", 
33", 37", 39", AND 45" 

TUBULAR CONCRETE FOOTING 
12 GA. GALVANIZED 
STEEL ASTM - 787 
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CHART NOTES 
I. TYPIC.bl POST MOUNTING HEIGHTS FROM GROUND TO BOTTOM OF SIGN 

PANEL ARE 7, 8 OR 9 FEET. OTHER HEIGHTS MAY BE REQUIRED WHEN 
SIGNS ARE MOUNTED ON STEEPER FILL OR CUT SLOPES. 

2. FOR SIGNS MOUNTED ON TWO POSTS, THE MINIMUM DISTANCE BETWEEN 
POSTS SHH.L BE 2 FEET AND THE MAXIMUM DISTANCE SHALL BE 8 FEET. 
DISTANCE FROM POST TO EDGE OF SIGN PANEL(S) SHALL BE O TO 4 
INCHES. WHEN BACKING ZEES ARE USED, POSTS SHALL BE INSTALLED WITH 
A MINIMUM OF 2 INCHES TO THE EDGE OF THE BACKING ZEE. 

3. ALL SIGN PANELS GREATER THAN 60 INCHES IN WIDTH MUST BE MOUNTED 
ON TWO POSTS TO PREVENT TURNING. 

4. THE POST SIZES SHOWN ARE THE MINIMUM SIZES REQUIRED. TWO Pl POSTS 
MAY BE SUBSTITUTED WHERE ONE P2 POST IS INDICATED. P2 POSTS MAY 
SUBSTITUTED FOR Pl POSTS WHEN DIRECTED BY THE ENGINEER. 

GENERAL NOTES 
l. SIGNS BETWEEN 37 IN. AND 60 IN. WIDTH WITH ONE POST INSTALLATION 

REQUIRE A T OR U SIGN SUPPORT BRACKET IN HJDITION TO THE BACKING 
ZEE REQUIREMENTS. WHEN DIRECTED BY THE ENGINEER, SIGN PANELS LESS 
THAN 48 IN. IN WIDTH MAY ATTACHED DIRECTLY TO T OR U BRACKETS 
WITHOUT ZEES. 

2. LI-BRACKETS MAY BE USED FOR MULTIPLE SIGN INSTALLATIONS. 

3. FOR BACKING ZEE REQUIREMENTS AND DETAILS, SEE STANDARD PLANS 
S-614-3 AND S-614-4. 

4. THE CONTRACTOR SHALL INSTALL THE POSTS PER THE MANUFACTURER'S 
RECDl,U.IENDATIONS WITHOUT HJDITION.bl COMPENSATION. 

POST SPECIFICATIONS 

POST OUTSIDE WALL 
MATERIAL •coATING MAX ALLOW 

PAID FOR AS: SIZE DIAMETER THICKNESS MOMENT 
p 2.375" .080" ASTM-513 ASTM A-653 G-210 WITH 3.0 MIL 1.47 KIP FT STEEL SIGN SUPPORT (2 INCH ROUND) 
Pl 2.875" .160" ASTM-513 POLYMER COATING PER ASTM Al23 CLEAR COATING 4.02 KIP FT STEEL SIGN SUPPORT (2Vz INCH ROUND NP-40) 
P2 2.875" .276" ASTM-500 GC HOT DIPPED PER ASTM-123 5.13 KIP FT STEEL SIGN SUPPORT (2V2 INCH ROUND SCH BO) 

'* COLOR POWDER COATING MAY BE ADDED ACCORDING TO MANUFACTURER SPECIFICATIONS FOR SPECI.bl LOCATIONS WHEN SHOWN ON THE PLANS. 
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ISIGN WIDTH I 
IT 

SIGN HEIGHT 

PST 
PAY 

LENGTH 

MOUNTING 
HEIGHT 

SIGN 
MOUNTING 
CLAMP 

T BRACKET 

U BRACKET 
T AND U BRACKETS SHALL 

EXTEND TD 2" TD 3" SHORT 
OF THE EDGE OF THE PANEL 

L
36" '.·; .. 

! ~ 

~ ~ 

3" MAX. 

8 TD 10"- #4 OR 
#5 REBAR IN 1" 
DIA. HOLE 

42" 
GROUND STUB 

CLASS B CONCRETE 
.-.I.-~. l-.1211 DIA. 

TUBULAR STEEL POST 
(WITH SLIPBASE) 

(FDR USE WITH ALL Pl AND 
P2 POST INST ALLATIDNS) 

(SEE SHEET 1 FOR P-PDST INST ALLATIDNS) 
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DIMENSIONS FOR MOUNTING CLAMP (All DIMENSION ARE IN INCHES) 
STANDARD 

A PIPE SIZE 

2 3f4 

2Yz 4-l/4 

T ANO U BRACKET ATTACHMENT 

Yz" ~ Wz" HEX BOLT 
ASTM A-325 GAL V. 
TO ASTM A-4-54.DNE 
FLAT AND ONE LOCK 
WASHER REQUIRED. 

TYPICAL SINGLE BRACKET 

SIGN PANEL 
OR Z-BAR 

TYPICAL BACK TO BACK 

%" BOLT 

B C D E 

2f4 lYz 1'/1 Yz 
31/4 2 ll/4 Y2 

F G 

~& 1 

l/4 1 

K 

K L R1 R2 

21Yi, 1Yl2 1Y4 17', 

37'. llo/3z 1Y2 1¥.; 

PIPE CLAMP CASTING 
PIPE CLAMP CASTING SHALL BE ASTM 826 
OR B108 ALUMINUM ALLOY A444.0-T4 OR 
356.0-F. ALL SIGN MOUNTING CLAMP 
PARTS NOT MADE FROM ALUMINUM SHALL 
BE GALVANIZED STEEL IN CONFORMANCE 
WITH ASTM Al53 OR ST AIMLESS STEEL. 

U-BOLT 

U-BOLT TO BE MADE IN 
ACCORDANCE WITH 
STANDARD MANUFACTURING 
PROCEDURE. 1/4'' OR 5/18" 
DIAMETER STOCK IS 
PERMISSIBLE. AMERICAN 
STANDARD REGULAR 
SEMI-FINISHED HEX NUTS 
AND SPRING LOCKWASHERS. 

SLOT TD HOLD HEAD OF 
%" HEX HE.4D BOLT. THE 
BOLT SHALL BE 11/4'' 
LONG, WITH FULL 

L+-4i9-IE--~~4H:&+' I" THREADS, A WEDIUM 

SECTION X-X 

WASHER, AND GALVANIZED 
STEEL OR ALUMINUM 
SELF-lOCKING HEX HEAD 
NUT. THE BOLT HEAD 
MUST NOT TURN IN THE 
SLOT . 

SECTION Y-Y 

DETAILS FOR SIGN PANEL ATTACHMENT MOUNTING CLAMP FOR SOCKET DR SLIPBASE 
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t 
DIRECTI()l 
OF TRAVEL 

t 
DIRECTI()l 
OF TRAVEL 

TOP VIEW 

J.75" 

5.77" 

BOTTOM VIEW SECTION A-A 

SLIPBASE CASTING 1 

----i i--0.6J" 

:1.l:111f 0.18" 

IT ' I --i---, -
I 

........ 0.125" F 
5.75" 

BOTTOM VIEW SECTION A-A 

SLIPBASE CASTING 2 

J __ 
0.75" 

4X tdYa-11 LINC 
0.005 OVER FOR PLATING 

SECTION B-B 

I 

,4.00" ·1· 
06JJ. . f 

_J_ 2.00" 

i - - -

SECTION B-B 

2%" O.D. TUBULAR STEEL i-----POST (SEE SHEET 1 FOR 
POST SPECIFICATIONS) 

GALVANIZED STEEL SLIPBASE CASTING ASTM A-536 

%" x 1'/2" ZINC-PLATED, GRADE 5, SIZE #4 HEX BOLT, 
/ COATED WITH Alm-SEIZE PRIOR TD INSTALLATION 

3X %" X 1" ZINC-PLATED, GR>llE s,. SIZE #4 HEX BOLT, 
--- COATED WITH Nm-SEIZE PRIOR Tu INSTALLATION 

{ TIGHTEN ALL BOLTS TO MAXIMUM LOOSEN EACH BOLT IN 
SEQUENCE AND RETIGHTEN IN SY~TEM!C ORDER TD 60 FT-LB} 

30 GA STEEL BOLT 
"1.-------....--RETAINING PLATE 

ASTM A-563, G-90 COATING 

3X %" x 2!,'211 ZINC-PLATED, GR>llE 5, SIZE #4 HEX BOLT, 

V 
COATED WITH ANTI-SEIZE PRIOR TO INSTALLATION 
{TIGHTEN BOLTS IN SEQUENCE TO 40 FT-lB} 

3.00" 3.00" O.J4"R 

HOLE, FDR DRAINAGE 
N-lD AIR ESCNlE 

3" D.D. SCHEDULE 40 
STUB PIPE, 36" LONG, 
HOT DIP GALVANIZED 

TYPICAL ASSEMBLY 

SLIPBASE CASTING REQUIREMENTS 
FDR 2-7/8 INCH POSTS (Pl DR P2 POSTS) 
GALVANIZED STEEL SLIPBASE CASTING ASTM-536 

MOUNTING HARDW~E 
J - EACH % x 2!,'2 INCH LONG HEX BDL T 
J • EACH % x 1 INCH LONG ZINC-PLATED, GR>llE 5 

SIZE #4 HEX BOLT 
1 - EACH % x tYz !NCH LONG ZINC-PLATED, GRADE 5 

SIZE #4 HEX BOLT 
1 - EACH JO GAUGE STEEL BDL T RET AIN!NG PLATE ASTM 

A-563, G-90 COATING 

ALL HARDWARE WILL BE GALVANIZED DR ZINC PLATED. 

SLIPBASE STUB BASE 

INST&.LATIQN REQUIREMENTS 

ALL HEX BOLTS SHALL BE COATED WITH 
ANTI-SEIZE PRIOR TO INSTALLATION 

TUBULAR STEEL SIGN SUPPORT SLIPBASE NOTES 
l. REFER TD SIGNING PLANS FOR SIGN LOCATIONS N-lD HEIGHT 
2. MINUMUM ALLOWABLE TENSION CNlACITY FOR WEDGE N-lCHORS = 3000 LBS. 
3. MAXIMUM ALLOWABLE MOMENT FOR SIGN BASE • 5.13 kip-ft. 
4. PAY ITEM "STEEL SIGN SUPPORT(X-INCH ROUND)(SLIPBASE)" SHALL INCLUDE STUB BASE, CASTING AND 

NECESSARY HARDWARE (SLIPBASE CASTING MOUNTING HARDWARE AS SHOWN ON STD S-614-8, SHEET J) 
5. PAY ITEM "STEEL SIGN SUPPORT CASTING" SHALL INCLUDE CASTING AND NECESSARY MOUNTING HARDWARE 

(SLIPBASE CASTING MOUNTING HARDWARE AS SHOWN ON STD S-614-8, SHEET 3) 
6. PAY ITEM "STEEL SIGN GROUND STUB BASE (36)" SHALL INCLUDE SLIPBASE STUB BASE 

SURFACE MOUNT SLIPBASE FOR NEW INSTALLATIONS 
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1 -111 TYP t-5" (TYP)--

1 q-----t-----(,) Vo/i& INCH DIA VENT HOLE 
I , 
' I ' V Y4 INCH DIA HOLE 
I ' I (B TOTAL) 

' r.'f- -¥ 12" ,+,. - - -4~ r, - - -\.7"" \, I 

1
1 '"~ I , I , 
! I ! 

C}-- -- --0- -- ---e) 

1----12"----! 

I /TOP PLATE 

I %11 
SLIPBASE WILL MEET REQUIREMENTS OF I [ 
STD PLAN NO. S-614-8 SLIPBASE STUB ----..;;;;,F~.;;;::::::J t 
POST DETAIL EXCEPT FOR OVERALL HEIGHT ~ I t 

~~ I i''i' 
:\_ %" 

I BASE PLATE 

SURFACE MOUNT SLIPBASE BASE PLATE 

SURFACE MOUNT SLIPBASE BASE PLATE FABRICATION REQUIREMENTS 
BASE PLATE - ¥4 INCH ASTM A 36 PLATE STEEL 
PIPE STUB - 3 INCH NOMINAL SCHEDULE 801 ASTM A-500 GRADE B 
TOP PLATE - MEET REQUIREMENTS OF STD PLAN NO. S-614-8,SHEET 3 

MEET ASTM A-123 GALVANIZING AFTER FABRICATION IS COMPLETE 

SURFACE MOUNT SLIPBASE TUBULAR STEEL SIGN BASE REQUIREMENTS 
FOR 2-7/8 INCH POSTS (Pl OR P2 POSTS) 
FOR CONCRETE SURFACES GREATER THAN 7 INCHES THICK 
FOR CONCRETE SURFACES GREATER THAN 12 INCHES IN WIDTH 

MOUNTING HARDW/!EE 
8 - EACH % x S!/2 INCH LONG "HIL TI KWIK HUS-EZ 

SCREW ANCHORS 
16 - EACH % INCH FLAT WASHERS 
8 - EACH % INCH LOCK WASHERS 
B - EACH % INCH NUTS 

ALL HARDWARE WILL BE GALVANIZED OR ZINC PLATED. 

INSTALLATIDN REQUIREMENTS: 

DRILL: (8) - % INCH HOLES 6 INCH DEEP, CLEAN HOLE 
PRIOR TO INST ALLING ANCHORS 

USE ADDITIONAL WASHERS FOR SHIMMING TO LEVEL BASE PLATE. 

TUBULAR STEEL SIGN SUPPORT SURFACE MOUNT SLIPBASE NOTES 
1. REFER TD SIGNING PLANS FOR SIGN LOCATIONS AND HEIGHT 
2. REFER TD STD PLAN ND.S-614-8,SHEET 3 FDR SLIPBASE CASTING INFORMATION 
3. MINUMUM ALLOWABLE TENSION CAPACITY FOR WEDGE ANCHORS = 3000 LBS. 
4. MAXIMUM ALLOWABLE MOMENT FOR SIGN BASE • 5.13 kip-ft. 
5. PAY ITEM "STEEL SIGN SURFACE MOUNT BASE PLATE (SLIPBASE)" SHALL INCLUDE BASE PLATE, CASTING AND 

ALL NECESSARY HARDWARE (SLIPBASE CASTING MOUNTING HARDWARE AS SHOWN ON STD S-614-8, SHEET 3 AND 
SURFACE MOUNT SLIPBASE MOUNTING HARDWARE AS SHOWN ON STD 6-14-81 SHEET 4) 

6. PAY ITEM "STEEL SIGN SURFACE MOUNT BASE PLATE" SHALL INCLUDE BASE PLATE AND NECESSARY HARDWARE 
(SURFACE MOUNT SLIPBASE MOUNTING HARDWARE AS SHOWN ON STD S-614-8, SHEET 4) 

SURFACE MOUNT SLIPBASE FOR RETROFIT INSTALLATIONS 
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CLASS I SIGN COMBINATIONS (DIRECT ATTACHMENT) 

.a. SEE NOTE 6 ON SHEET 5 
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CLASS I SIGN COMBINATIONS USING U-BRACKETS 
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_ 60" MAX. 
lo_ 0 ... 0 0 .... 0 -1>1 
:n:i::::::::::::::::::::M: ::::::::::::::::l,t: :::::::::::::::::: .. f:: 

A 
'I'..._. _J :::: - ... .--- ~ ,;.;.;.· 

I 

24" 

L_ir_JL- ir_J 
I ~ 30" 11 30" I 

-. _ a o o a ~ I 

f''~"""''""'"''""'"''"', """"'"'"'"'"'"'"'"~""· 

L 
'!ii{ 
...:..:...:,• L I• . ' 0 • I 

I I 
~ 

I• • • I 
I "' I 

A = 12", 18" OR 24" 

• 24" MAX. SPACING 
BETWEEN ADJACENT 
CLMIPS 

49" 
OR 

65Vz'' 

f 
1411 

OR 
2Ql/4" 

\ 
BOTTOM ZEE IS REQUIRED 
FOR SIGNS WITH A WIDTH 
OF 36" DR LARGER. WHEN 
OMITTED, THE T-BRACKET 
SHALL BE MOUNTED AT A/2. 

24" 12" 

a D o I 

6" I ~ I 

... 
t 4V211 

15" t 6" 

! 4Vz" 

t 

.._211 

• • •• 
. . •1 
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A B 
30" 9" 
36" 9" 
4211 911 

48" 12" 

I 
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r-24"~r-24"~ 

I• 
I 

6" 
I 
I 

24" 12" ~ 24" 1-+----i 

I 
611 • I 

... ~::::j·~:..._ "':=:;;;t=t===:' f 4V2" 7 21' • •I 

15" I 6" 1L...-----:i=~:J:-__J1 

~.\J,i=· =;J;;c:~=·,U: 

42",48" OR 60" ---

• ... 0 .... • !. I 
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:N: :::: ::: :: : :::::::Mt : ::: ::::::::::::Iii: : : :: : ::::::M::11 
u 

. 0 . . • I 
+ I 

C 
12" 
18" 
2411 

24" 

• 24" MAX. SPACING 
BETWEEN ADJACENT 
CLAMPS 

CLASS II SIGN COMBINATIONS USING T-BRACKETS WITH Z-BAR 
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PANEL 
WIDTHS 

21" 

24" 

30" 

36" 
4211 

45" 

48" 

54" 

60" 

36" DIMIOND 

48" DIAMOND 

24" lie 24" 

2411 8r 30" 

30" S. 30" 

36" & 36" 

45" & 36" 

24" 8r 2411 lie 24" 
24" & 24-11 & 30" 

24" 8t 30" 8r 24" 

30" lie 24" lie 30" 

24" 8c 30" 8r 30" 

30" & 30" S. 30" 

IT 
12" 

-~ ~• 
I 

48" 24" 

-~ __J_. 

I 

12" 
J_ 

ZEE 
LENGTH 

15" 

18" 

24" 

30" 

36" 

39" 
42" 

48" 

54" 

22" 

36" 

4311 

49" 

55" 
6711 

76" 

68" 
74" 

74" 
80" 

80" 

8611 

36" 
~ 

• • . 

0 . 
er 

o I 

I 

• I 
I 

NOTES 
1. Z-BAR LENGTH SHALL BE 3 IN.(± 1/2 IN.) SHORT OF THE EDGE OF THE SIGN 

OR ROW OF SIGNS ON BOTH SIDES. THE ACCOMPANYING TABLE GIVES THE 
Z-BAR LENGTH FOR MOST TYPICAL PANEL COMBINATIONS. 

2. FIRST AND LAST HOLES SHALL BE 2 IN. FROM EDGE OF Z-BAR. THE HOLES IN 
BETWEEN SHALL BE 6 IN. TO 8 IN. APART . 

3. T AND U BRACKETS SHALL TERMINATE 2 IN. TD 3 IN.FROM EDGE OF SIGN 
PANEL. WHEN A ZEE IS CONNECTED TO AT-BRACKET, THEY SHALL BE THE 
SAME LENGTH EXCEPT WHEN THE ZEE MUST EXTEND BEYOND THE MAXIMUM 
LENGTH OF A T-BRACKET. 

4. TWO MOUNTING CLMIPS ARE REQUIRED ON ZEES WHERE THERE IS DNL Y ONE 
ZEE FOR THE PNrlEL AND THE ZEE IS ATTACHED TO ONLY ONE POST . 

5. ZEES SHALL BE ATTACHED TD T-BRACKETS AND U-BRACKETS WITH U-BDLTS 
OR MOUNTING CLAMPS. 

_. 6. VERTICAL SPACING BETWEEN SIGN PANELS SHALL BE 1 IN. TD I IN. TYPICAL. 

7. IN SPECIAL CASES U-BRACKETS MAY BE USED TO MOUNT SIGNS THAT FACE 
DIFFERENT DIRECTIONS. THE ENGINEER SHALL DETERMINE THE ORIENTATION OF 
THE SIGN PANELS AND VERIFY THAT THE MAXIMUM ALLOWABLE WIND LOADS 
FOR THE POST ARE NOT EXCEEDED. 

c 30"==1 

r±H• • • • I 

15" 6" I ~ I 

~:· . . • I 

"" I ... 

Pi-~. • • o I 
~ I 

36" 
16" 36" 

! OR J 
~ 45" 

~ 'o/ t • I 

10" 

• .... 

SINGLE POST CLASS II SIGNS USING Z-BAR 
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CLASS II SIGN CDMBINA TIDNS USING U-BRACKETS 

SEE NOTE 4 ON 
SHEET 5 --
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& SEE NOTE 6 ON SHEET 5 
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CLASS II SIGN COMBINATIONS USING TWO POSTS 
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SEE "SIGN/PIPE CONNECT!ON DET All" 

VARIES J 

SEE "GROUND WIRE/PIPE 
CONNECT!ON DET All" 

5' 

ALUMINUM SIGN 

/~--- REMDVEABLE FRICTION CAP 

,---~ PEDESTRIAN PUSH BUTTON 
(PUSH BUTTON AND SIGN TD BE 
ORIENTED AND ASSEMBLED,AS 
SHOWN ON THE PLAN,DR AS 
DIRECTED BY THE ENGINEER.) 

,------- TWO-CONDUCTOR WIRE, 

SLIPBASE 
CASTING 

3" MAX. 

3'-6" 
TO 

4-'-0" 

CONTINUOUS (ND SPLICES) 
FROM PEDESTRIAN PUSH 
BUTTON TO CONTROLLER 
CABINET OR NEAREST 
SIGNAL POLE HAND 
HOLE. 

~~-lTmtt::~~ffi~. , __ SEE "POST ANCHOR DETAILS" 

----~- GROUND S~ 1-36" 

2" 

CLASS B CONCRETE 

4-2" 
1" CONDUIT WITH I 

~iiiiliiiiiE:90-DEGREE ELBOW 

I. 12" DIA.. I 

GROUNDING WIRE - #10 AWG COPPER 
GROUND WIRE LAID IN 1" CONDUIT, TERMINATED 
TO SIGNAL GROUNDING SYSTEM IN PULLBDX 

i 
2" OPENING IN PIPE FOR 
90° 1" CONDUIT ELBOW 

TUBULAR STEEL POSTS 
WITH SLIPBASE 
(SINGLE POST) 
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REMOVEABLE ----.._ 
FRICT!ON CAP 

WASHER/SPACER--~, 

1/4 11 X 20 FLAT 
HEAD SOCKET CAP 
SCREW 

2 Ya" 0.D. SCHEDULE 80 
TUBULAR STEEL POST 
(SEE S-614--8, SHEET 1 
FDR POST SPECIFICATIONS) 

SECTION 8-8 

L.:o 

ALUMINUM 
SIGN 

Y2"R 

-----1 __ 1/4" DRILLED 

HOLES 

1. 6" .1 

GENERAL NOTE 

1. THE CONTRACTOR SHALL INST ALL THE POSTS PER THE 
MANUFACTURER'S RECOMMENDATIONS WITHOUT ADDITIONAL 
COMPENSATION. 

2. ALL POST SHALL BE GALVANIZED AND PAINTED WITH THE COLOR 
SPECIFIED IN THE PLANS. 

3. PUSH BUTTONS SHALL BE ADA COMPLIANT AND MEET THE PROVISIONS 
FOUND IN "SECTION 4-E.08 THROUGH 4-E.13 - PEDESTRIAN DETECTORS" 
IN THE 2009 MUTCD WITH REVIS!ON 1 AND 2. 

4- . CONCRETE SHALL BE SAW-CUT TO A NEAT LINE. TO PLACE I" CONDUIT, 
BACK FILL THE TRENCH WITH FLOW FILL. TOP OF TRENCH SHALL BE 
CONCRETE CLASS BAT A DEPTH MATCHING SURROUNDING DEPTH OF 
CONCRETE. 

SIGN/PIPE CONNECTION DETAIL 

4-" X 8" X 1/4 11 

METAL PLATE 
FLANGE 

t-4-" 

FRONT VIEW 

2 Ya" O.D. SCHEDULE 80 
TUBULAR STEEL POST 
(SEE S-614--8, SHEET 1 
FDR POST SPECIFICAT!ONS) 

}fo" NUT 
(INSIDE AND OUTSIDE 

FACE OF PIPE) 

GROUNDING LUG 

GROUNDING WIRE­
#10 AWG COPPER 

POST ANCHOR DETAILS GROUND WIRE/PIPE 
CONNECTION DETAIL 

Colorado Department of Transportation 

(.Gi) 2829 W. Howard Pl. 
Denver, CO 80204 
Phone: 303-757-9436 
FAX:303-757-9219 

Traffic & Safety Engineering MKB 

PEDESTRIAN PUSH BUTTON _S_TAN_D_A_RD_P_L_A_N_N_O_. -
S-614-9 

POST ASSEMBLY Standard Sheet No. 1 of2 
Issued By: Traffic & Safety Engineering Branch July 31, 2019 Project Sheet Number: 



2.37" 

I 

J __ 
0.75" 

A 5.77" 4X #/s-11 UNC 
0.005 OVER FOR PLATING 

TOP VIEW BOTTOM VIEW SECTION A-A SECTION B-B 

t SLIPBASE CASTING 
DIRECTION 
OF TRAVEL 

3.DD" 3.DO" 0.34"R 

0.62'~ I.-

SLIPBASE STUB POST 

o/i6" DIA. HOLE 
GROUNDING LUG 
ATTACHMENT POINT 

SEE "GROUND WIRE/PIPE 
CONNECTION DETAIL" 

, ~-----2Ya" D.D. SCHEDULE 80 
TUBULAR STEEL POST 

GALVANIZED STEEL SLIPBASE 
CASTING ASTM A-536 

%11 x !Y2" ZINC-PLATED, GRADE 5, SIZE #4 
HEX SCREW OR BOLT, COATED WITH ANTI­
SEIZE PRIOR TO INSTALLATION 

3X %" X 1" ZINC-PLATED, GRADE 5, SIZE #4 
~--HEX SCREW OR BOLT, COATED WITH ANTI­

SEIZE PRIOR TO INSTALLATION 

d,s--t--~i--- 30 GA. STEEL BDL T 

3" D.D. SCHEDULE 80 
STUB PIPE, 36" LONG, 
HOT DIP GALVANIZED 

RETAINING PLATE 
ASTM A-563, G-90 COATING 

....._._ __ I" DIA. HOLE 

1" DIAMETER HOLE, FDR DRAINAGE, 
CABLE, AND AIR ESCAPE 

GROUNDING WIRE - #to AWG COPPER GROUND 
WIRE LAID IN I" CONDUIT, TERMINATED TD 
SIGNAL GROUNDING SYSTEM IN PULLBOX 

TYPICAL SLIPBASE ASSEMBLY 

CAST-IN-PLACE SLIPBASE INSTALLATION 
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BASE PLATE FABRICATION REQUIREMENTS: 

BASE PLATE: 3/4 INCH ASTM A 36 PLATE 
STEEL 

PIPE STUB: 3 INCH NOMINAL SCHEDULE 80, 
ASTM A 500 GR B 

TOP PLATE: MEET REQUIREMENTS OF 
STD PLAN NO. S-614-8, 
SHT 3 OF 6 

MEET ASTM A 123 GALVANIZING AFTER 
FABRICATION IS COMPLETED. 

I" TYP l---5 11 (TYP) 
' 

----12"----

TOP PLATE 

7fo INCH DIA VENT HOLE 

7'4 INCH DIA HOLE 
(8 TOT AL) 

SLIPBASE WILL MEET REQUIREMENTS OF 
STD PLAN NO. S-614-8 SLIPBASE STUB 
POST DETAIL EXCEPT FOR OVERALL HEIGHT 

[ %" 

%" x 1'4 11 SOCKET SET FULL 
DOG SCREW (ZINC PLATED) 

3X %11 X Y4" SOCKET SET 
CUP SCREW (ZINC PLATED) DR 
3X %" X 1" CAP SCREW 

BASE PLATE 

BASE PLATE DETAIL 

SURFACE MOUNT SLIPBASE TUBULAR STEEL SIGN BASE REQUIREMENTS 
FOR 2-7 /8 INCH POSTS (Pl OR P2 POSTS) 
FOR CONCRETE SURFACES GREATER THAN 7 INCHES THICK 
FOR CONCRETE SURFACES GREATER THAN 12 INCHES IN WIDTH 

MOUNTING HARDWARE 

8 - EACH % x SV2 INCH LONG "HIL TI KWIK HUS-EZ 
SCREW ANCHORS 

16 - EACH % INCH FLAT WASHERS 
8 - EACH % INCH LOCK WASHERS 
8 - EACH % INCH NUTS 

ALL HARDWARE WILL BE GALVANIZED OR ZINC PLATED. 

INSTALLATION REQUIREMENTS: 

DRILL: (8) - % INCH HOLES 6 INCH DEEP, CLEAN HOLE 
PRIOR TO INST ALLING ANCHORS 

USE ADDITIONAL WASHERS FOR SHIMMING TO LEVEL BASE PLATE. 

SURFACE MOUNT SLIPBASE TUBULAR STEEL SIGN BASE NOTES 
I. REFER TO SIGNING PLANS FOR SIGN LOCATIONS AND HEIGHT 
2. MINUMUM ALLOWABLE TENSION CAPACITY FOR WEDGE ANCHORS = 3000 LBS. 
3. MAXIMUM ALLOWABLE MOMENT FOR SIGN BASE = 5.13 kip-ft. 

RETRO-FIT SLIPBASE INSTALLATION 

PEDESTRIAN PUSH BUTTON _S_TAN_D_A_RD_P_L_A_N_N_O_. -
S-614-9 

POST ASSEMBLY Standard Sheet No. 2 of2 
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12" : I 

I 

24" t ~-::_-::_-::_-::_=:_~=i:. ;:_f_L_-=_~-=--=_£j 
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FIBER 

f SIGN WASHER 
PANEL 

@ 

@ 
4'' X 4'' -----1--4--

0R 
6" X 6" __s--­
TIMBER 
POST 

6" X 6" 
1 , TIMBER 
1-.J POST 

3/s" MACHINE BOLT 

.'JHEX HUT 

,C === I 

CLASS I MARKER 
ASSEMBLY INSTALLATION 

IV2" 
I 

f tJ-~o: 

·'~- ~4''+-:--
rr =-:~-~~--_-7;~~--~- -----e=~~~--.-~ ·i!f72" ~ "- ------~ -----: ~ ; -----~ ---_, w 

A 
,__--24''- i.------+30"-1 --.i .... ---30"------

I I 
12" !II 1Y2" I 24"+-I --
! ~ I I A - -----,-o I 

12" I 
I I 

. l 4~---+o: 2411.,__ • ........... ~=----::-::·::-::-~-::- ~ • - 0 - .,!...~,.-:: ~0- - 0--1t I I 

o __ o __ o _ o~ 

24" 1. I I I 12 11 I I 

141/4" I I 

l ~ '3011' I 

~~o~ 
A t 10 -·____1_0 I 

I I 
15 11 11/ II 

112" 12 i-----------!.21 11 ~ 

I 

I !V2" I I 
L_l_ I I - -----,o 

I 

I I 
11 I 11 

I 

FOR SINGLE POST SIGNS WITH TWO 
BACKING ZEES, USE ONE %" 
MACHINE BOLT WITH WASHER AND 
HEX NUT AND LDCK WASHER AT 
EACH ZEE. 

3/s" 90° COUNTERSUNK 

1, I 'I"' 
1, 1, ~ 3/s" MACHINE BOLT 

ALUMINUM LOCKBOL T 
FASTENERS (NO. 4 THRU 
NO. 10 AS REQUIRED) . 
EXPOSED LOCKBOLT 
FASTENER HEADS ON THE 

WASHER ..... Ti T WITH HEX NUT 
Jl/4"-'-t-1- 1'/4" 

SIGN "' 
PANEL_ ( 

' 
• 
t ~~-~--- ---~~" 

6" X 6" ,,..---
TIMBER___).......___,...~ 
POST 

FACE OF THE SIGN SHALL 
BE REFLECTORIZED TO 

!1fo" MATCH THE SURROUNDING 
37fo" L COLOR. ') 
L--~ ~ 

.L 
r~ - - -~ 

LOCK 
WASHER 

CLASS II MARKER 
ASSEMBLY INSTALLATION 

6" X 6" 
TIMBER-. 
POST i.-

I I 

-

·nt- -I I 

;:::.:::_:::_:.:],.;:::_o.::; 
._ - _ I..!' - - __. 

I I 

36" 11 I I 3611 
16 1 1 OR 

I 45" 
- 1--. l. - 0 ~ 

-:-1~-r--=:::! 
lO" I I 

i I I 

611 X 6" 
1 , TIMBER 
1-.J POST 

t o I 

IV2" I I 
---'2111L-_ 

IV2" I I 
I I o I 

I 
., 

I 
1 o I 
I I 
I I 

'2411_ 

\ I I 
I I 

5" ~I O I 
L__.L_ ___ -

4" X 4" 
1 , TIMBER 
1-.J POST -

GENERAL NOTES 

I. TIMBER SIGN POSTS MAY ONLY BE USED FOR TEMPORARY SIGNANGE DURING 
CONSTRUCTION. TUBULAR STEEL SHALL BE USED FOR PERMANENT INSTALLATION. 

2. FOR SIGN PLACEMENT, SEE STANDARD PLAN S-614-1. 

3. FOR TUBULAR STEEL POST INFORMATION,SEE STANDARD PLAN S-614-8. 

4 . ROUTE MARKERS SHALL BE SINGLE SHEET ALUMINUM, 0.100 INCH MINIMUM 
THICKNESS. 

5. BACKING ZEES ARE 3-INCH X 2-INCH X %-INCH 2.33 6061-T6 ALUMINUM 
ALLOY WEIGHING 2.33 POUNDS PER FOOT. 

6. ALL SIGNS SHALL BE FABRICATED USING RETRO-REFLECTIVE SHEETING 
CONFORMING TO ASTM D4956. THE TYPE SHALL BE AS DESCRIBED IN THE 
STANDARD SPECIFICATIONS AND/OR AS SHOWN ON THE PLANS. 

A 7. VERTICAL SPACING BETWEEN PANELS SHALL BE 1 INCH MINIMUM TO l-Y2 INCH 
MAXIMUM. 

• 8. VERTICAL SPACING BETWEEN GROUPS OF PANELS SHALL BE 4 INCH 

9. BOLTS, NUTS,AND METAL WASHERS SHALL BE GALVANIZED OR CADMIUM 
PLATED. 

10. Z-BAR LENGTH AND HOLE SPACING FOR AUXILIARY MARKERS TO BE THE 
SAME AS FOR CORRESPONDING ROUTE MARKERS. 

11. WASHERS ON TIMBER POSTS SHALL BE 1 INCH DIAMETER. 

PANEL ZEE 
COMBINATIONS LENGTH NOTES: 

21", 24", 30", 36", 45" 

24" & 24" 

24" & 30" 

30" & 30" 

36" & 36" 

45" & 36" 

24" & 24" & 24" 

24" & 24" & 30" 

24" & 30" & 24" 

30" & 24" & 30" 

24" & 30" & 30" 

30" & 30" & 30" 

* 
43" 

49" 

55" 

67" 

76" 

68" 

74" 

74" 

80" 

80" 

86" 

I. HOLE SPACING SHALL BE COUNTED FROM 
LEFT TO RIGHT LOOKING AT THE BACK 
OF SIGN WITH FIRST AND LAST HOLES 
2-INCHES FROM EDGE OF THE Z-BAR . 
HOLES IN-BETWEEN SHALL BE 6-INCHES 
TO 8-INCHES APART. 

2. * Z-BAR LENGTH SHALL BE 3-INCHES 
(± Y2-INCH) SHORT OF THE EDGE OF 
THE SIGN ON BOTH SIDES. 

3. SUPPLEMENTAL PANELS SHALL BE 
CENTERED RELATIVE TO THE PRIMARY 
PANELS. Z-BAR LENGTHS FOR 
SUPPLEMENTAL PANEL GROUPS MAY BE 
ADJUSTED TO FIT. 
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%;11 DIA IIILE 
(TO REYAIN ABOVE 

GROUND F~ REMOVAL) 

WEDGE 
11 GA. GAL V Ni!ZED STEEL 

ASTM A-526 G-90 

SOCKET .. 
. . . . I> •• I> .. 

I> • 

NOTE: WEDGE SHILL BE INST Al.LED 
ON SIDE OF POST FACING TR1fF!C. 

0 

TUBULAR SOCKET 
12 GA. GILVANJZED 
STEEL ASTW - 787 

SIGN POST (P) 
2%" D.D. PIPE 
(0.0811

, DR 0.09511 

WALL THICKNESS) 

OPTION: SLIP BASE 
PDST,SCHEDULE 40 
DR 80 

"- Cl: 
CJ~ 
LL.I --' 
(!) :, 
Cl CJ 
LL.I ::r:: 

ti) 

8" 

36 11 

4811 

15611 

or 13' 

2411 to 4811 

1211 

... 1.1_.3_"~-:_-:.-:.-:.-:.-:.-:.:::.:·_-_-_-_-_-_-_-_-_~1-.3--'J 
1.5" RHJIUS, 0.5" BORDER, WHITE ON GREEN; 
CXXXJ D; 
TABLE OF LETTER AND OBJECT LEFTS. 

l~l1uli1I 

CLASS B CONCRETE ' 
I 11 
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I 811 DIA MIN (12" 
DIA SHALL BE USED 
IN SANDY SOILS) 
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HIGH SNOW AREAS 
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EXAMPLES 

' 1-+----+-7' 

li!_ 
' ' ' 

I I I 

?i ( 1B" 

I I I 

AiB C : G-------+--,L_ 
' ' ' 

__ Q~f ~-J-+. soldJ 437.81 

"'OPTICALLY CENTER 

STRUCTURE IDENTIFICATION PANEL REQUIRED REFERENCE POINT 

10' MAX-1 -1-
I 

10' MAX---

T~ 
10' MAX 

MINOR STRUCTURE 

10' MAX 
~-1 

1-25 

HIGHWAY SYSTEM LOCATION 

GENERAL NOTES 
1. SIGN PANEL SH1U BE F/ll!RICATED FROM SINGLE SHEET ALUMINUM 0.080 INCH MINIMUM THICKNESS. 

2. WHEN SIGN PANELS ARE NOT ATTACHED TD THE STRUCTURE, THEY SHALL BE FASTENED TD U-PDSTS DR TD 2-INCH TUBULAR 
STEEL POSTS (P POSTS) IN ACCORDANCE WITH STANDARDS FOR CLASS I SIGNS. SEE STANDARD PLANS S-614-2 AND S-614-8 
FOR DETAILS. 

3. THE STRUCTURE NUMBER IS SHOWN ON THE PLANS. 

4. ALL SIGNS SHALL BE FABRICATED USING RETRO-REFLECTIVE SHEETING CONFORMING TO ASTM D4956, TYPE IV (MINIMUM). THE 
SIGN SHALL HAVE WHITE REFLECTIVE SHEETING BACKGROUND WITH BLACK LETTERS, EXCEPT AS NOTED. 

5. THE STRUCTURE NUMBER IDENTifICATION SIGN WILL NOT BE PAID FOR SEPARATELY, BUT SHALL BE INCLUDED IN THE 
COST OF THE WORK. 

6. IN ADDITION TO THE REQUIREMENTS STATED ABDVE,STRUCTURE NUMBERS FOR HIGHWAYS PASSING UNDER CRDSSRD.6DS 
ARE TO BE PLACED AT THE FOLLOWING POINTS USING TWO 1/2" WIDE STAINLESS STEEL BANDS AND STAINLESS STEEL FLARED 
LEG BRACKETS WITH HEX HEAD BOLTS (BAND-IT 0315 OR EQUIVALENT): 

7. 

A. FOR STRUCTURES OF THREE OR MORE SPANS, THE STRUCTURE NUMBER SHALL BE MOUNTED FACING TRAFFIC,ON THE 
OUTSIDE FACE OF THE END COLUMN OF THE CENTER PIER. 

8. FOR TWO SPAN STRUCTURES, THE STRUCTURE NUMBER SHALL BE MOUNTED FACING TRAFF!C, ON THE OUTSIDE FACE OF 
EACH END COLUMN OF THE CENTER PIER. 

C. FOR OVERHEAD SIGNS, THE STRUCTURE NUMBER SHALL BE MOUNTED DIRECTLY ON THE POST OR THE OUTSIDE POST OF A 
TWO-POST STRUCTURE VISIBLE FROM THE HIGHWAY. FOR STRUCTURES SUPPORTING SIGNAGE FACING BOTH DIRECTIONS, 
TWO SIGNS SHALL BE PROVIDED (ONE PER EACH DIRECTION). 

THE STRUCTURE REFERENCE POINTS (MILE POINTS) IN THE FIELD LOG OF STRUCTURES SHOW THREE PLACES AFTER THE 
DECIMAL POINT. THE LAST DIGIT IS TO BE DROPPED ON THIS PANEL (DO NOT ROUND OFF). 

8. THE STRUCTURE IDENTIFICATION SHALL BE DISPLAYED ON ALL STATE HIGHWAYS BUT NOT ON OFF-SYSTEM CROSSROADS. 

9. WALLS SHALL HAVE STRUCTURE NUMBERS LOCATED AT THE BEGINNING AND END OF THE WALLS WITHIN 10 FEET OF THE END 
OF THE STRUCTURE. FOR WALLS LESS THAN 300 FEET LONG,ONE SIGN AT THE BEGINNING OF THE STRUCTURE IS 
SUFFICIENT. IF FINAL WALL STRUCTURE REFERENCE POINT IS NOT AVAILABLE AT THE TIME OF FABRICATION, THE LAST TWO 
DIGITS SHALL BE LEFT BLANK FDR COMPLETION BY OTHERS. THE SIGN SHALL STILL BE INSTALLED BY THE CONTRACTOR. 
SEPARATE WALL IDENTIFICATION PANELS SHALL BE PLACED AT EACH UNIQUE WALL DESIGN TYPE. 

10. SIGNS SHALL BE VISIBLE FROM THE HIGHWAY IN THE DIRECTION OF TRAVEL. 
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LOCATION DETAILS LOCATION ON PIERS LOCATION ON SIGN STRUCTURE VERTICAL AND LATERAL PLACEMENT DETAILS 
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Wall Type 
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1" 
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24" 1" 
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2"0 

1" 

2"0 

1" 
l"D 

Roadway Side Deelgnatlon .A 

POST MOUNTED 

* REDUCE /'5 REQUIRED FDR /llJDITIDNAL LETTER 

*11.411 

l"D 
V211-4::::::t~: 
l"D 

8" V211 -+--+-...... 
l"D 
V211-4::::::t=.: 
l"D 

*11.411 

163 5 
Hlqhway Number and Section Reference Polnt 

2V211 

l"D 
V2 11 3"D 
l"D 

2V2" 

-----------24"'------------i 

l" 

Reference 
Point 

BARRIER,FENCE OR WALL MOUNTED 

SEE NOTE 9 SHEET 1 OF 2 

• 072A 

BL 
• 

B 

~ 21a144z 
G 

SEE NOTE 9 SHEET 1 OF 2 

EXAMPLE LAYOUTS 

ia. OPTICAL.LY CENTER 

EXAMPLE OF MINOR STRUCTURE 
IDENTIFICATION PANEL OVER STREAM 

-----------24"------------i 
WHITE BORDER 

----.&---- ---Vz" TYP. 
' 

1" 

15" 13" 

1" -----
---.& .A 

WHITE LETTERING ON 
GREEN BACKGROUND 

---6"-------1211-------611
--

.& OPTICALLY CENTER 

OPTIONAL STRUCTURE NUMBER PANEL OYER STREAMS 

WALL ID PANEL 
AT BEGINNING 
AND END OF 
WALL 

2" 

3"D 

11 II 

3"D 

W211 

2"D 

2" 

TYPE 7 BRIDGERAIL 

WALL AND MINOR STRUCTURE IDENTIFICATION PANELS WALL MOUNTED OPTION BARRIER AND FENCE MOUNTED OPTIONS 
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PIPE POST ENTERS 
SLIPFITTER COLLAR 
APPROXIMATELY 4" 

N ~ 0 
N 

>--
Lt') 
N 

~ 
X 0 

N 

i------ TYPICAL SIGNAL HEAD 
12" YELLOW LENS 

t 
12" 

PANEL ATTACHMENT 
(SEE DETAILS) 

4" STD. STEEL PIPE 
WT. 10.79 LBS./FT. 

BREAK-AWAY ASSEMBLY 
(SEE NOTE 5 AND DETAIL ON SHEET 2) 

ATTACH GROUNDING 
CABLE BY LUG 

• r 
~ (SEE DETAIL, SHEET 2) 

~~n~~~ 

I I 
I I 

~-~--~--+-- LJ 

"' 

J'/411 MINIMUM DIA. RIGID 
UNDERGROUND CONDUIT 
24" MINIMUM BELOW 
GROUND LEVEL (OPTIONAL) 

POST ANCHOR 
(SEE DETAIL, SHEET 2) 

f l--18" ----I 

TYPICAL CONCRETE 
FOOTING DETAIL 
(SEE NOTE 3) 

TABLE OF DIMENSIONS FOR PANELS NOT ILLUSTRATED 

DIMENSIONS (IN.) LENS BACKING DESCRIPTION TYPE ZEES X y z 
36" DIAMETER CIRCLE PANEL ( • ) 8 20 8 12" YELLOW 20" 

48" DIAMETER CIRCLE PANEL ( • ) toY2 27 toY2 12" YELLOW 20" 

36" PENTAGON PANEL ( • ) 9 20 9 12" YELLOW 20" 

48" PENT AGDN PANEL ( • ) 12 25% 9 12" YELLOW 20" 

48" OCTAGON PANEL ( • ) 12 24 12 12" RED 20" 

24" X 48" RECTANGLE PANEL ( • ) 12 24 12 12" YELLOW 20" 

TYPICAL ELEVATION FACING TRAFFIC 
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ST AND ARD 12" VISOR 

DOOR ---~~~-=-.-1r 
FASTENER 

TYPICAL SIGNAL HEAD 
12" YELLOW DR RED LENS 
WITH 150 WATT LAMP 
DR !TE AMBER LED 

ATTACH SIGNAL HEAD 
WITH !V2" CLOSE NIPPLE _J 
AND PIPE LOCKNUT l;::!=::::::::~::;r 
PLUG UNUSED OPENINGS 

SLIPFITTER COLLAR FDR 4" 
STD. STEEL PIPE (4Y2" O.D.) 

%" SET SCREWS 

TYPICAL SIGNAL HEAD - 12 INCH LENS 

-----BACKING ZEE ----­
4" I• . * • ! • * • I • * • ! • * • ! 4" 

* = 611 INCREMENTS 
(DRILL %" HOLES FOR NUMBER 

BY ZEE LENGTH MINUS 811 ) 

REQ'D. UNDER EACH U-CLAMP 

SIGN PANEL U-CLAMP 

TYPICAL PANEL ATTACHMENT DETAILS 

Al 
LATERAL PLACEMENT ( 11 A11 ) 

NORMAL LATERAL PLACEMENT "A" FOR WARNING SIGNS 
IS 12' PLUS CURB DR SHOULDER WIDTH. 

NORMAL LATERAL PLACEMENT "A" FOR REGULATORY 
SIGNS IS 6' PLUS CURB DR SHOULDER WIDTH, 
DR IF NONE 12' FROM EDGE OF PAVEMENT. 

2' SHALL BE CONSIDERED MINIMUM EXCEPT 
THAT IN URBAN AREAS 1' FROM THE CURB FACE 
IS PERMISSIBLE WHERE SIDEWALK WIDTH IS LIMITED 
DR WHERE EXISTING POLES ARE CLOSE TD THE CURB. 

REFER TD COLORADO STANDARD PLAN S-614-1 FOR 
VERTICAL PLACEMENT REQUIREMENTS. 

TYPICAL SIGN PLACEMENT 

GENERAL NOTES 
I. ALL SIGN PANELS USED ON FLASHING BEACONS ARE CLASS II AND SHALL BE 

FABRICATED IN ACCORDANCE WITH: 
A. PANELS SHALL BE SINGLE SHEET ALUMINUM 0.100 MINIMUM THICKNESS. 
B. BACKING ZEES ARE 3 IN. X 211#16 IN. 2.33 LBS. PER FT. ALUMINUM. 
C. ALL SIGNS SHALL BE FABRICATED USING RETRDREFLECTIVE SHEETING CONFORMING 

TD ASTM D4956. THE TYPE SHALL BE DESCRIBED IN THE STANDARD 
SPECIFICATIONS AND/DR AS SHOWN ON THE PLANS. 

D. BOLTS, U-CLAMPS, NUTS AND METAL WASHERS SHALL BE GALVANIZED 
DR CADMIUM PLATED. 

2. INSTALLATION DESIGN CONFORMS WITH AASHTD "STANDARD SPECIFICATIONS FDR 
STRUCTURAL SUPPORTS FDR HIGHWAY SIGNS, LUMINAIRES AND TRAFFIC SIGNALS" 
ANO SHALL BE FABRICATED IN ACCORDANCE WITH: 

A. STEEL PIPE, PDST ANCHOR PLATES AND BREAK-AWAY PLATES SHALL 
CONFORM TD AASHTD M270 (ASTM A709) GRADE 36. 

B. HIGH STRENGTH BDL TS, NUTS AND WASHERS SHALL CONFORM TD ASTM-A325 
AND SHALL BE GALVANIZED DR CADMIUM PLATED. 

C. HOLES SHALL BE DRILLED AND CUTS SHALL PREFERABLY BE SAW CUTS; 
HOWEVER,FLAME CUTTING WILL BE PERMITTED PROVIDED ALL EDGES ARE 
GROUND. METAL SHALL NOT PROJECT BEYOND THE PLANE OF THE PLATE FACE 
ON BREAK-AWAY PLATES. 

D. ALL WELDING IS TD BE CONTINUOUS AND IN ACCORDANCE WITH CURRENT 
AWS SPECIFICATIONS. 

E. A "KEEPER PLATE" OF THIN (28 GAGE) GALVANIZED SHEET METAL, 
FABRICATED TD MATCH BREAK-AWAY PLATE DIMENSIONS BUT WITH 
HOLES RATHER THAN SLDTS, SHALL BE USED TD RESTRAIN BOLT LOOSENING 
DUE TD WIND VIBRATION. 

• F. PIPE LENGTH VARIES WITH VERTICAL PLACEMENT, MINIMUM GROUND 
CLEARANCE (7 FT. ) AND THE SIGN PANEL REQUIRED. IT WILL BE AS 
SHOWN ON THE PLANS, DR AS DETERMINED BY CROSS-SECTION, DR AS 
DIRECTED BY THE ENGINEER FOR EACH LOCATION (MAXIMUM LENGTH 
IS APPROXIMATELY 20 FT.-10 IN. AND MINIMUM LENGTH IS APPROXIMATELY 
15 FT.-4 IN. IF LENGTH IS NOT SPECIFIED SUPPLY MAXIMUM - MAY REQUIRE 
FIELD CUT TD CONFORM TD TYPICAL SIGN PLACEMENT DETAILS). 

3. CONCRETE FOOTINGS FDR FLASHING BEACON INSTALLATIONS SHALL CONFORM TD 
"DRILLED CAISSONS" AND "STRUCTURAL CONCRETE" (CLASS "BZ"). 

4. ALL ELECTRICAL MATERIALS AND WORKMANSHIP SHALL CONFORM TD THE 
LATEST REQUIREMENTS OF THE NEC,NEMA, UL OR EIA WHEREVER 
APPLICABLE; THE COLORADO PUC AND ANY LOCAL CODES OR 
ORDINANCES WHICH MAY APPLY; AND THE FOLLOWING: 

A. THE CONTRACTOR IS TD PROVIDE ALL NECESSARY WIRING WITHIN THE 
BEACON AND FROM THERE TD THE POWER SOURCE PROVIDED BY THE 
UTILITY COMPANY. THE UTILITY COMPANY WILL MAKE THE 
CONNECTION WITH THE CONTRACTOR'S WIRING. 

B. THE ELECTRICAL SERVICE BETWEEN THE POWER SOURCE AND THE 
FLASHING BEACON SHALL BE UNDERGROUND UNLESS AN AERIAL DROP 
IS AUTHORIZED BY THE ENGINEER. ALL WIRING EXCLUDING THE AERIAL 
DROP WIRE SHALL BE IN CONDUIT. 

C. THE "FLASHER" SHALL BE HOUSED IN A SUIT ABLE ENCLOSURE ON THE 
UTILITY POLE AT THE POWER SOURCE UNLESS THE ENGINEER DIRECTS 
THAT THE ENCLOSURE BE MOUNTED ON THE BEACON PIPE OR THAT 
THE DEVICE MAY BE CONTAINED WITHIN THE SIGNAL HEAD ITSELF. 

D. A SUITABLE ENCLOSURE FOR THE FLASHER SHALL BE IN ACCORDANCE 
WITH "A RAIN TIGHT JUNCTION BOX OR CAN, APPROXIMATELY 8 IN. X 8 
N. X 4 IN., SURFACE MOUNT, WITH A FLANGED SCREW ATTACHED 
COVER, AND FABRICATED FROM NOT LESS THAN 16 GAGE GALVANIZED 
STEEL". 

E. A BUil T -IN RADIO INTERFERENCE SUPPRESSION DEVICE AND A 
PHOTOCELL SENSOR TYPE SIGNAL LAMP DIMMER SHALL BE PROVIDED 
FOR EACH FLASHING BEACON. 

F. BEACONS SHALL FLASH AT A RATE OF NOT LESS THAN 50 AND NOT MORE 
THAN 60 TIMES PER MINUTE. 

5. BREAKAWAY BASE INST ALLATIDN SHALL BE USED FDR UNI-DIRECTIONAL 
CONFIGURATION ONLY. PEDESTAL FOUNDATION (AS SHOWN ON SHEET 3). 
MAY BE USED FOR BOTH UNI-DIRECTIONAL AND BI-DIRECTIONAL CONFIGURATIONS. 

6. WHEN SPECIFIED IN THE PLANS, SOLAR POWERED SYSTEM MAY BE USED IN 
PLACE OF AC POWER SYSTEM SHOWN ON THIS SHEET. 

7. FOR ADVANCE PLACEMENT OF WARNING SIGNS SEE MUTCD SECTION 2C.05 AND 
TABLE 2C-4. 
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A 

%11 0 X 27'4" H.S. BOLT 
WITH HEX HEAD AND 
THREE FLAT WASHERS 

SECTION A-A 

BREAK-AWAY ASSEMBLY BOLTING PROCEDURE 

2Y2" DIA. HOLE IN 
CENTER OF PLATES 

I. ASSEMBLE POST TD FOOTING WITH BOLTS- ONE FLAT WASHER ON EACH BOLT TOP AND BDTTDM,AND ONE FLAT 
WASHER AND THE KEEPER PLATE BETWEEN THE BREAK-AWAY PLATES. USE BRASS SHIMS TO PLUMB THE POST. 

2. TIGHTEN ALL BOLTS TO MAXIMUM POSSIBLE WITH A 12 TO 15 INCH PIPE WRENCH TO BED WASHERS AND SHIMS 
TO CLEAN BOLT THREADS, THEN LOOSEN EACH BOLT IN TURN AND RETIGHTEN IN A SYSTEMATIC ORDER TO 450 
INCH-POUNDS TORQUE. 

3. BURR THREADS AT JUNCTION WITH NUT USING A CENTER PUNCH TO PREVENT NUT LOOSENING. 

SECTION B-B (PLATE DETAIL) 

SHIM DETAI L 

FURNISH TWO (2) .012 IN.± THICK 
AND TWO (2) .032 IN.± THICK SHIMS. 

SHIMS SHALL BE FABRICATED FROM 
BRASS SHIMS STOCK DR STRIP 
CONFORMING TD ASTM-B 36. 

POLE CLAMP 

PIPE CLAMP 
ASSEMBLY 

11/4" CONDUIT 
NIPPLE 

LOCKNUT 

BEACON 
PIPE 

BUSHING ENCLOSURE 

(NOTE: WELD VARIES WITH CONDUIT OR 
NIPPLE WALL THICKNESS.) 

TYPICAL PIPE 
ATTACHMENTS 

TYPICAL BREAK-AWAY ASSEMBLY DETAILS 

4" X 8" X 1/4 11 

METAL PLATE 
FLANGE SECTION A-A 

POST ANCHOR DETAILS 
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VIEW AT POWER SOURCE 

AERIAL DROP 
SERVICE 

SERVICE POLE 

VIEWS AT ENCLOSURES 

POWER SUPPLY 

IIIL±....._~ METER ~~---. 

CIRCUIT 
BREAKER 

• FLASHER 
ENCLOSURE 

UNDERGROUND~----~• 
SERVICE 

NOTES 
LOCATION AND CONFIGURATION OF ELECTRICAL 
EQUIPMENT IS DIAGRAMATIC ONLY (USE ANY 
METHOD COMPLYING WITH THE GENERAL NOTES). 

• EXISTING GROUND AT SERVICE POLE; 
OTHERWISE PULL THRU CONDUIT DR 
ATTACH TD CONDUIT AND TAP OFF 

VIEW AT BEACON 

UNDERGROUND. ALTERNATE SIGN 

• DRILL AND TAP PIPE FOR 1/. 11 ROUND FLASHER PANEL 
ROUND HEAD BRASS SCREW,Y/ LONG LOCAT~ONS 
FDR GROUND LUG. 

• PROVIDE WEEP HOLE WITH AERIAL DROP SERVICE BEACON 

# BEDDING MATERIAL FDR CONDUIT SHALL BE PLACED PIPE 
IN ACCORDANCE WITH THE NATIONAL ELECTRICAL CODE. 

UNDERGROUND CONNECTI ON 

Jl/4" MIN. DIA. 
UNDERGROUND 
RIGID CONDUIT 

LOCKNUT 
DR WELD 
NIPPLE 

DRILL AND TAP FDR 
GROUND LUG 1/4" X 1"4 11 

BRASS SCREW 

UNDERGROUND VIEWS AT POWER SOURCE TRENCHI NG DETAI L 

--j 6"f--

SERVICE POLE 

TYPICAL ALTERNATE GROUNDING METHODS 

Sheet Revisions 
Date: Conmenta 

7'4" GRAVEL FOOTING 

CONDUIT 
IN FOOTING 

MINIMUM DEPTH 
24"UNDERGROUND 
30"UNDER ROADWAY 

TYPICAL ALTERNATE GROUNDING METHODS 

TYPICAL ELECTRICAL SERVICE DETAIL 
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SOLAR PANEL 
(AC POWERED SYSTEM MAY 
ALSO BE USED WHEN SPECIFIED) 

~ SOLAR PANEL 

SIGN Wll-2 
(SEE NOTE 10) 

RECTANGULAR 
RAPID-FLASHING 
BEACON - APPROX. 
24" X 411 X 1-1/2" 
(SEE NOTE 7) 

SIGN W16-7PR 
DR W16-7PL 
(30" x 18" OPTIONAL) 

~ ---- 4" STD. STEEL PIPE 
WT.10.79 LBS./FT. 

-----SIGN Wll-5Dl • 
12" X 1211 

-----PEDESTRIAN PUSHBUTTON 
AND SIGN ASSEMBLY 
(SEE NOTE 3) 

MATCHLINE --------- - -- -- -

FRONT ELEVATIO N VIEW 

PEDESTAL FOUNDATION (SEE NOTE 11 AND 
DETAIL ON SHEET 4 

SIGN Wll-2 

RECTANGULAR 
RAPID-FLASHING 
BEACON · 
SIDE OF POLE 
MOUNT SHOWN 

SIGN Wl6-7PR 
DR W16-7PL 

(AC POWERED SYSTEM MAY 
ALSO BE USED WHEN SPECIFIED) 

CONTROL CABINET 
ENCLOSURE 
(SEE NOTE 5) 

MOUNTING BRACKET 
AND STEEL STRAP (TYP.) 

'----- WINDBEAM (TYP.) 

PEDESTRIAN PUSHBUTTON 
AND SIGN ASSEMBLY 
(SEE NOTE 3) 

_ MATCHLINE__ 1 __ ____ _ 

SIDE ELEV ATION VIEW 

UNI- DIRECTIONAL CONFIGURATION 
DETAILS 

SIGN Wll-2 

RECTANGULAR 
RAPID-FLASHING 
BEACON -
SIDE OF POLE 
MOUNT SHOWN 

SIGN W16-7PR 
DR Wl6-7PL 

PEDESTRIAN PUSHBUTTON 
AND SIGN ASSEMBLY 
(SEE NOTE 3) 

____ MATCHLINE __ _ 

SIDE ELEVATION VIEW 

BI - DIRECTIONAL CONFIGURATION 
DETAILS 

RECT AGULAR RAPID-FLASHING BEACON (RRFB) 

SOLAR PANEL 
(AC POWERED SYSTEM MAY 
ALSO BE USED WHEN SPECIFIED) 

CONTROL CABINET 
ENCLOSURE 
(SEE NOTE 5) 

SIGN Wll-2 

RECTANGULAR 
RAPID-FLASHING 
BEACON -
SIDE OF POLE 
MOUNT SHOWN 

SIGN Wl6-7PL 
OR Wl6-7PR 
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GENERAL NOTES 

I. THE RRFB SYSTEM SHALL ADHERE 
TD ALL ASPECTS OF THE FEDERAL 
HIGHWAY ADMINISTRATION, INTERIM 
APPROVAL 21-RECT ANGULAR RAPID-FLASHING 
BEACONS AT UNCONTROLLED MARKED 
CROSSWALKS (FHWA IA-21). 

2. AN RRFB SHALL ONLY BE USED TD 
SUPPLEMENT A POST-MOUNTED Wll-2, 
SI-I, DR Wll-15 SIGN WITH 16-7P PLAQUE, 
LOCATED IMMEDIATELY ADJACENT TD AN 
UNCONTROLLED MARKED CROSSWALK. 

3. PEDESTRIAN PUSHBUTTON AND SIGN 
ASSEMBLY MAY BE SEPARATE PARTS. 
USE Rl0-25 (9" X 12") SIGN IN ACCORD­
ANCE WITH 2009 MUTCD. SIGN MAY INCLUDE 
INTEGRATED WARNING LIGHTS. 

4. TERMINATE RRFB CONNECTIONS PER MANU­
FACTURER'S RECOMMENDATION. 

5. CONTROL CABINET ENCLOSURE SHALL 
BE SIZED BY THE RRFB MANUFACTURER. 

6. BEACON ASSEMBLY MAY BE MOUNTED ON 
THE SIDE OF THE POLE AS SHOWN OR ON 
THE TOP OF THE POLE IF SPECIFIED. 

7. RRFB DISPLAYS SHALL BE LED TYPE MEETING 
THE INTENSITY REQUIREMENTS OF SAE J595 
FDR CLASS 1 YELLOW, BUT SHALL NOT EXCEED 
1000 CANDELAS DURING DAYLIGHT AND 500 
CANDELAS AFTER DARK. 

8. SEE SHEET 1, 2 AND 4 FOR STANDARD 
BASE AND FOUNDATIONS DETAILS. 

9. WHEN SPECIFIED IN THE PLANS, AC POWER 
SYSTEM (AS SHOWN ON SHEET 1) MAY BE USED 
IN PLACE OF SOLAR POWERED SYSTEM SHOWN 
ON THIS SHEET. 

JO.FOR POSTED SPEEDS OF 35 MPH DR LOWER, 
THE Wll-2 SIGNS SHALL BE 36" x 36". FOR 
POSTED SPEEDS OF 40 MPH OR HIGHER, THE 
Wll-2 SIGNS SHALL BE 48" x 48". 

11. PEDESTAL FOUNDATION MAY BE USED 
FDR BOTH UNI-DIRECTIONAL AND Bl-DIRECTIONAL 
CONFIGURATIONS. BREAKAWAY BASE INSTALLATION 
(AS SHOWN ON SHEET 1) SHALL BE USED FOR 
UNI-DIRECTIONAL CONFIGURATION ONLY. 

STANDARD PLAN NO. 
S-614-14 

Standard Sheet No. 3 of 4 
Pr oject Sheet Number : 
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GENERAL NOTES 
1. POLE AND PEDESTAL MUST BE DESIGNED TD MEET THE REQUIREMENTS OUTLINED IN THE "STANDARD SPECIFICATIONS FDR STRUCTURAL 

SUPPORTS FDR HIGHWAY SIGNS LUMINAIRES AND TRAFFIC SIGNALS", PUBLISHED BY M SHTD, FDR A WIND VELOCITY OF 100 MPH. 

THE CONTRACTOR SHALL SUBMIT TWO SETS OF WORKING DRAWINGS, SIGNED AND SEALED BY A PROFESSIONAL ENGINEER REGISTERED 

IN THE STATE OF COLORADO, IN ACCORDANCE WITH SECTION 105.02 OF THE ST AND ARD SPECIFICATIONS FDR ROAD AND BRIDGE CONSTRUCTION. 

DESIGN DATA 

THE DESIGNS HEREIN ASSUME THAT FLASHING BEACONS ARE INSTALLED WITHIN 
THE ROADWAY PRISM WITH THE FOLLOWING SOIL PARAMETERS: 

SOIL DENSITY v = 110 LB./CU.FT. 
SOIL COHESION = 750 LB./SQ.FT. FDR MEDIUM STIFF COHESIVE SOIL 
SOIL 0 ANGLE = 30 DEG. FDR MEDIUM DENSE CDHESIDNLESS SOIL 
SF= 3.0 FDR FLEXURAL RESISTANCE 

CONT ACT THE ENGINEER IF THE FLASHING BEACON WILL NOT BE INSTALLED WITHIN 
THE ROADWAY PRISM DR IF ANY OF THE FOLLOWING SOIL CONDITIONS ARE ENCOUNTERED DURING DRILLING: 

/0 THE SOIL HAS A HIGH ORGANIC CONTENT OR CONSISTS OF 
SATURATED SILT AND CLAY. 

B) THE SITE WON'T SUPPORT THE WEIGHT OF THE DRILLING RIG. 
C) THE FOUNDATION SOILS ARE NOT HDMDGENDUS. 
D) FIRM BEDROCK IS ENCOUNTERED. 
E) A HIGH GROUNDWATER TABLE IS ENCOUNTERED. 
F) LARGE BOULDERS ARE ENCOUNTERED. 

FOOTING DESIGN IS BASED ON 100 MPH WIND LOAD ON A 48 IN. X 48 IN. DIAMOND SIGN PANEL 
MOUNTED 9 FT.ABOVE THE GROUND, WITH A 24 IN. X 24 IN. RECTANGULAR PLAQUE UNDERNEATH 
AND A FLASHING BEACON 12 IN. ABOVE. IF A SIGN CONFIGURATION IS PROPOSED THAT EXCEEDS 
THESE DIMENSIONS, THE FOOTING DESIGN MUST BE ENGINEERED AND SIGNED AND SEALED BY 
A PROFESSIONAL ENGINEER REGISTERED IN THE STATE OF COLORADO. 

FOOTING NOTES 

CD HEX NUTS 

@ SQUARE NUTS 

~ HAND HOLE SHALL BE PROVIDED. 

IA\ 4 IN. MIN. NON-SHRINKABLE 
~ GROUT OVER ROUGH FOUNDATION 

@ SCHEDULE 80 PVC (24 IN. MIN. DEPTH, 
30 IN. MIN. DEPTH UNDER ROADWAY) 
CONDUIT STUB FROM PULL BOX TD POLE 
SHALL BE 2" MIN. DIAMETER. 

® 

(j) 
® 
® 

INST ALL ANCHOR BDL TS (FURNISHED WITH 
POLE) PER MANUFACTURER'S TEMPLATE PRINT 
(FURNISHED WITH ORDER) 

MINIMUM OVERLAP OF 12 IN. 

l-Y2 IN. CLEARANCE FDR HOOPS 

ST AND ARD PULL BOX .... TYPE m 
CAISSON DESIGNS REQUIRE THAT THE CAISSON 
BE FOUNDED IN COMPACT SAND, CLAY OR 
SANDY CLAY. IF, BY VISUAL INSPECTION OF 
THE HOLE, OTHER MATERIAL IS PRESENT, THE 
CAISSON DESIGN SHALL BE MODIFIED AS 
DETERMINED BY THE ENGINEER. 

Colorado Department of Transportation FLASHING BEACON AND 
SIGN INSTALLATIONS 

STANDARD PLAN NO. 
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24" l 67" 
BACKING 
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: ~-t : 
I I 

--------1----- 1-------

BACKING 
ZEE 

1 

SIGN 
PANEL 

SIGN 
PANEL 

}fa" X %11 VERTICAL 
SLOT FOR BANDING 

,---
2"MAX.-TOP 1 

AND BOTTOM 1 

___j 

I I 

J::,,r,, I 

nw-1 
I I 

45" 
BACKING 

CLASS II MARKER ASSEMBLY 
F AB RICA TION NOTES 

1. HORIZONTAL AND VERTICAL MEMBERS TO BE THE SAME 
MATERIAL AS THE SIGN PANEL. 

2. VERTICAL MEMBER TO BE 3 IN. X 1.420 LBS. 
6061-T6 ALUMINUM CHANNEL BONDED TO THE POLE 
WITH A MINIMUM OF TWO BANDS. 

3. HORIZONTAL MEMBERS TO BE 3 IN. X 2 IN 
2.33 IN. BACKING ZEES, FASTENED TO VERTICAL 
MEMBER WITH 3/a IN. MACHINE BOLTS WITH HEX NUT. 

4. SIGN PANELS TO BE FASTENED TO HORIZONTAL 
MEMBERS WITH 3/a IN. - 90 COUNTERSUNK LOCKBOL T 
FASTENERS. 

TYPICAL POLE MOUNT INSTALLATION 
FOR CLASS II MARKER ASSEMBLY 

5. VERTICAL SPACING BETWEEN GROUPS OF PANELS IN 
ONE MARKER ASSEMBLY SHALL BE 4 IN. 
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TWO OR MORE BACKINGS ONE BACKING NO BACKINGS 

~----POLE----~ 
BANDING 
BRACKET 
BACKING 

ANGLE 

SECTION A-A 

POLE 

BANDING 

PRE-THREADED 
BRACKET 

' 
I PANEL 

SECTION c-c 

FRONT VIEW 

__________ I ____ _ 

----~-T~--4---~- @ 
11 ~11 

~---,---J ---------- ~ ---------

FRONT VIEW 

,: - - - + - - ~ 

11 @ ' 11 --1,- __ 1,_ 
I '-, I I 

I I ~--J ___ J 
I 

PANEL 

SECTION 8-B 

' 
I 

ALTERNATE 
SECTION C-C 

SIDE VIEW 

%" COUNTER­
SUNK SCREWS 

2" X !Y2" X 7fo"-6061-T6 

ALUM. BACKING ANGLE ~--~ 
_....-fii=::!:~-BOLT 

BANDING 

SIDE VIEW 
PRE-THREADED 
BRACKET 

BANDING 

TYPICAL POLE MOUNT INSTALLATION 
FOR CLASS I AND II SIGN PANELS 

GENERAL NOTES 

1. SIGNS SHALL BE LOCATED IN ACCORDANCE WITH THE DETAILS 
SHOWN ON THE PLANS. SPECIAL CARE SHALL BE TAKEN TO 
ENSURE AN UNOBSTRUCTED VIEW OF EACH SIGN. 

2. BRAND-NAME ATTACHMENT HARDWARE AND BANDING MATERIAL TO 
BE APPROVED BY THE ENGINEER. 

3. FOR SIGN PANEL FABRICATIDN1 MOUNTING HEIGHT AND HOLE 
SPACING FOR BACKING ZEES, ::,EE APPLICABLE STANDARDS. 

4. ALL BOLTS,NUTS AND METAL WASHERS UNLESS MADE OF 
STAINLESS STEEL, SHALL BE GALVANIZED OR CADMIUM PLATED. 

5. ALL HOLES SHALL BE DRILLED OR PUNCHED. 

6. BANDING SHALL BE IN X .025 IN MINIMUM STAINLESS STEEL, 
ROUND-EDGE STRAP WITH AN ULTIMATE BREAKING STRENGTH OF 
1500 LBS MINIMUM. THERE SHALL BE A MINIMUM OF TWO BANDS 
PER PANEL OR ASSEMBLY EXCEPT WHERE A SINGLE BACKING 
ANGLE IS USED. 

7. PANELS OF 36 IN. OR GREATER WIDTH MUST HAVE BACKING 
MEMBERS IN ADDITION TO BRACKETS. CLASS II PANELS OF LESS 
THAN 36 IN. WIDTH AND CLASS I PANELS OF GREATER THAN 24 
IN. WIDTH SHOULD USE PRE-THREADED BRACKETS SIMILAR TO 
ALTERNATE SECT!ON C-C (2 SCREWS). 

CLASS I AND II SIGN ASSEMBLY 
FABRICATION NOTES 
1. SHAPES OTHER THAN THE BRACKETS OR 

BACKING ANGLE SHOWN MAY BE USED. 

2. MAXIMUM SPACING BETWEEN PANELS IN 
ONE ASSEMBLY SHALL BE 1 IN. 

3. PANELS MAY BE INSTALLED 
BACK-TD-BACK ON THE SAME BANDS. 

4. IN NO CASE SHALL BOLTS OF LESS THAN 
116 IN. DIA. BE USED FOR ANY PORTION 
OF THE ASSEMBLY. 

5. ONLY FIBER WASHERS MAY BE USED ON 
THE FACE OF THE SIGN PANEL. 

Colorado Department of Transportation 

~ 2829 W. Howard Pl. 
Denver, CO 80204 
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GENERAL NOTES 

FOR DETAILS OF CONCRETE BARRIER (CAST-IN-PLACE AND/OR PRE CAST), SEE ST AND ARD PLANS 1. 
POST SELECTION TABLE M-606-13, M-606-14, AND M-606-15. 

(90 MPH WIND LOAD DESIGN) 2. FOR SIGN PANEL FABRICATION DETAILS, SEE STANDARD PLANS S-614-2, S-614-3, AND S-614-4. 
/"-. 

/ 
"" 3TYPIC~ "-.. SIGN PANEL WIDTH 3. SOCKET SYSTEMS AND SLIP BASES SHALL BE ASSEMBLED ACCORDING TD STANDARD PLAN S-614-8. 

PANELS 

< 
[l 1'-6" 2'-0" 2'-6" 3'-0" 3'-6" 4'-0" 5'-0" 4. BARRIER WALLS SHALL BE SUPPORTED TD PREVENT DEFORMATION DURING PLACEMENT OF SLIPBASE 
11 STUB DR SOCKET ON CAST-IN-PLACE INST ALLATIDNS. 

11-6 11 p p p p p p Pl 
11 5. THE ENGINEER SHALL ESTABLISH LOCATIONS FDR ALL SIGN POSTS IN ACCORDANCE WITH DETAILS 
11 2'-0" p p p p p p Pl SHOWN ON THE PLANS. 
11 

~ ::/ I- 2'-6" p p p p Pl Pl Pl 6. ALL SIGN POSTS SHALL BE MOUNTED PLUMB. 
I 
<:) 

CJ 3'-0" p p p p Pl Pl Pl 7. BDLTS,NUTS, WASHERS AND ANCHOR BOLTS SHALL CONFORM TD ASTM A307. THEY SHALL ALL BE I 
GALVANIZED IN ACCORDANCE WITH ASTM A153 OR ASTM A164. _, 3'-6" p p Pl Pl Pl Pl Pl w 

~ 8. ALL STEEL CUTS SHALL PREFERABLY BE SAW CUTS; HOWEVER, FLAME CUTTING WILL BE PERMITTED 

~f 0... 4'-0" p p Pl Pl Pl Pl Pl PROVIDED ALL EDGES ARE GROUND. 
~t::. z :z 5'-0" Pl Pl Pl Pl Pl Pl Pl 9. MOUNTING SYSTEM FDR EACH SIGN LOCATION SHALL BE AS SHOWN ON THE PLANS. 'i <:) 

vi 
C> 6'-0" Pl Pl Pl Pl Pl Pl Pl 10. ALL WELDING IS TD BE IN ACCORDANCE WITH AWS SPECIFICATIONS OF CURRENT ISSUE AND SHALL BE I 
;::... CONTINUOUS. 

)\ 7'-0" Pl Pl Pl Pl Pl Pl P2 
OCL 11. ANCHOR BOLTS FDR RETRO-FIT INST ALLA TIDN SHALL BE 'HIL TI KWIK HUS-EZ' SCREW ANCHORS AND SHALL 
- >- 8'-0" Pl Pl Pl Pl P2 P2 P2 BE DRILLED AND FILLED WITH APPROVED EPOXY GROUT IN 2 INCH HOLES FDR Ya-INCH BOLTS AND l-\/2 .! I-
N~ INCH HOLES FDR \/2-INCH BDL TS. 

DIAMOND PANELS (30", 36" AND 48" SIDES) - Pl 
12. RETRO-FIT INSTALLATION PROCEDURE SHALL NOT BE USED ON NEW CONSTRUCTION WITHOUT APPROVAL 

POST TYPE I p 
Pl I P2 I FOR DETAILED POST OF THE ENGINEER. 

TYPICAL ELEVATION OUTSIDE DIAMETER 2.375" 2.875" 2.875" SPECIFICATIONS SEE 
WALL THICKNESS 0.080" 0.160" 0.276" STANDARD PLAN S-614-8 13. SIGN PANELS,MOUNTED ON CONCRETE BARRIER,SHALL NOT ENCROACH THE TRAVELED WAY. 

-j I- 2%" 

---1v-s P-POST 
0 0 

SOCKET 
s WEDGE (SEE NOTE 3) 

l!j,fo" 
5%" DIA 

[ I" MAX (TYP)- µ 
41\/16 11 --

l/4" 
l 

( . ,,. ,,. 4 %"-16 x Y2" ZINC-PLATED, GRADE 5, (TYP) 
:z 

>EX BDL T, COATED WlTH ANTI- SEIZE! " 'i t> -
~ 

,,. 6" PRIOR TO INSTALLATION (2 EACH) ~ "' ~'-~ "' . ~,~ ,,. ,,. 
2%" 

t>. f·l~~ ~ -• -- TOP VIEW I I 
2Ya" ~-J • \ ,A.. ' ' J \-. t, . . t, . 

6" ~ ... 

f 
I l %" DIA I I I ,,. ,,. ·r ·. t> t . t> ) %" -'----- ' 1-- I ]tY, ,,. ,,. ,,. ,,. 

. · . v\/2 11 DIA ~t THREADED (TYP) 
t> t> ' 

.. I ---= _ __J I res I A . 

~ -
,,. 

. :z t, ~ ANCHOR I . A . 4" 

~JI~ 'i ,,. ,,. ~ ,,. BDL TS (TYP) 
. . . r- I Jl/4" . "' . ~ ' =' ~ L~ ,,. - ,,. .. I ' -- -. ,,. :;.. t> l t> ' :::;; . 

CONTINUOUS #5~ 
,,. ,,. ,,. 

END OF SOCKET SHALL BE 1_ ·.· ,,. ,,. A . I I rh-,_l~,, j Ya" t> t> D . :;,. A . 

REINFORCEMENT ,,. ,,. SEALED TD PREVENT CONCRETE . 
J I Le Cl. t, . Le Cl. "' ~ ' . I I t ~_J I FROM SEEPING INTO SOCKET 

IY2"_:j 
~,,. --1 

,,. 
~,w,"" ' 

~ ~IY2" I 6%" 

FRONT VIEW SIDE VIEW FRONT VIEW SIDE VIEW FRONT VIEW 

SOCKET SYSTEM (P POST ONLY) SURFACE MOUNT CASTING (P POST ONLY) SURFACE MOUNT CASTING DETAIL (P POST ONLY) 

CAST-IN-PLACE CONCRETE BARRIER INSTALLATION RETRO-FIT CONCRETE BARRIER INSTALLATION 
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SURFACE MOUNT SLIPBASE TUBULAR STEEL SIGN BASE REQUIREMENTS 
FOR 2fa INCH POSTS (Pl OR P2 POSTS) 
FOR CONCRETE SURFACES GREATER THAN 7 INCHES THICK 
FOR CONCRETE SURFACES GREATER THAN 12 INCHES IN WIDTH 

MOUNTING HARDWARE INSTALLATION REQUIREMENTS: 

8 - EACH % x 5Y2 INCH LONG 'HIL TI KWIK HUS-EZ' 
SCREW ANCHORS 

16 - EACH % INCH FLAT WASHERS 
8 - EACH % INCH LOCK WASHERS 
8 - EACH % INCH NUTS 

DRILL: (8) - % INCH HOLES 6 INCH DEEP, CLEAN HOLE 
PRIOR TO INST ALLING ANCHORS 

USE ADDITIONAL WASHERS FOR SHIMMING TO LEVEL BASE PLATE. 

ALL HARDWARE WILL BE GALVANIZED OR ZINC PLATED. 

SURFACE MOUNT SLIPBASE TUBULAR STEEL SIGN BASE NOTES 
I. 
2. 
3. 

REFER TO SIGNING PLANS FOR SIGN LOCATIONS AND HEIGHT 
MINUMUM ALLOWABLE TENSION CAPACITY FOR WEDGE ANCHORS = 3000 LBS. 
MAXIMUM ALLOWABLE MOMENT FOR SIGN BASE = 5.13 kip-ft. 

2" MIN 
3" MAX 7fo" 

8" 

1 r,v," 
J__%" 

0 t 0 

T7 p 0 
A 0 A A 6" 

0 
1>- - - - ---i:- - - - - ""15 

f> f> 6" p 

- -
A . 

A 
p 

CONTINUOUS #5 f> f> 

f> REINFORCEMENT 
A . A A 

FRONT VIEW SIDE VIEW 

%" l 

I" (TYP) f.-5 11 (TYP) 
' 

o/i6" DIA VENT HOLE 

7'°4 11 DIA HOLE (B TOT AL) 

----12"----

TOP VIEW 

TOP PLATE 

SLIPBASE WILL MEET REQUIREMENTS OF 
STANDARD PLAN NO. S-614-8 SLIPBASE STUB 
POST DETAIL EXCEPT FOR OVERALL HEIGHT 

BASE PLATE 

SIDE VIEW 

BASE PLATE FABRICATION REQUIREMENTS: 
BASE PLATE: 7'°4 INCH ASTM A 36 PLATE 

STEEL 

PIPE STUB: 3 INCH NOMINAL SCHEDULE BO, 
ASTM A 500 GR B 

TOP PLATE: MUST BE COMPATIBLE WITH SLIPBASE 
CASTING FROM STANDARD PLAN NO. S-614-8 

MEET ASTM A 123 GALVANIZING AFTER 
FABRICATION IS COMPLETED. 

SIDE VIEW 

5/a" DIA 
ANCHOR 
BOLTS (TYP) 

SURFACE MOUNT CASTING DETAIL (Pl 8c P2 POSTS) SURFACE MOUNT CASTING (Pl & P2 POSTS) 

,.---BASE PLATE AND l/4" 
3" 0.0. SCHEDULE 7'°4" DIA 
40 STUB DRAIN HOLE 

84° 
f> 

%" ·.[I A s 
0 0 f> 

p 

·61·' ~ 
f> 

45/a" DIA 'HIL TI KWIK 
HUS-EZ' SCREW ANCHORS 

W2" W2" 3" MIN EMBEDMENT DEPTH 
A A 

SIDE VIEW FRONT VIEW 

goo 

45/a" DIA 'HIL TI KWIK 
HUS-EZ' SCREW ANCHORS 

3" MAX BOLT LENGTH 

FRONT VIEW 

7'4 11 DIA 
DRAIN HOLE 

II 
T BASE PLATE SHALL BE 5/a" ASTM A-36, 441 OR 572 STEEL PLATE. TYPE 7 & TYPE 9 INST ALLATIDNS CONCRETE GLARE SCREEN INSTALLATION 

SEE ST AND ARD PLAN S-614-8 FOR DIMENSIONS. 

* BASE STUB SHALL BE 2Y2" SQUARE 10 GAGE PERFORATED TUBING, 
FABRICATED AND GALVANIZED CONFORMING TO ASTM A-153 

SLIPBASE BARRIER STUB (Pl & P2 POSTS) 

CAST-IN-PLACE CONCRETE BARRIER INSTALLATION 
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SEE NOTE 

F
------@------­
@--@--

3011 REGULATORY SIGN AND GUIDE SIGN 

4"X4'°l 1Y 11 

TIMBER 716 

POST 

SEE NOTE 4 

3011 REGULATORY SIGN AND 3611 TRIANGLE 

FABRICATION LEGEND 
(D %-IN 90° COUNTERSUNK .6J..UMINUM LOCKBOL T FASTENER. 

@ %-IN GALVANIZED OR CADMIUM PLATED MACHINE BOLD, 
NUT AND WASHERS. 

@ %-IN GALVANIZED OR CADMIUM PLATED MACHINE BOLT, 
NUT AND WASHERS. 

@ 3-IN X 21V16-IN X v4-IN BACKING ZEE. 

@ GUIDE SIGN DIMENSION VARIES. 

~ DIMENSION VARIES,PANEL SH.ALL NOT PROJECT BEYOND THE 
EDGE OF THE GUIDE SIGN. 

(/) THIS SPACE NOT TD EXCEED I-IN - 6-IN, OTHERWISE CENTER 
PANEL VERTIC.6J..L Y ON THE GUIDE SIGN. 

Com uter File Information Sheet Revisions 
Creation Date: 07 /04/12 Date: Comments 

36" 
SEE NOTE 6 

3611 X 1211 REGULATORY SIGN 
(THIS DETAIL /If PLIES ONLY WHEN SIGN IS MOUNTED 

ON THE SAME FACE WITH A CLASS lI SIGN) 

F-----®-----+-! 
@---@---

==:t:= 

®-rlt 
---- 36" --.i 

----

3611 X 2411 REGULATORY AND GUIDE SIGN 

49Vi," ---.i 
---36" 

~----

1 t 
49V1&" 24" 

SEE NOTE 4 

2411 

3611 X 2411 REGULATORY SIGN AND 
3611 DIAMOND WITH EDUCATIONAL PLAQUE 
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1. 

2. 

3. 

4. 

GENERAL NOTES 
TIMBER SIGN POSTS MAY ONLY BE USED FOR 5. A BACKING ZEE SIZE OF 3 IN. X 2 IN. X IN.SHALL 
TEMPORARY SIGNANGE DURING CONSTRUCTION. BE USED FOR MOST GUIDE SIGN INST.6J..LATIONS. 
TUBULAR STEEL SH.6J..L BE USED FOR PERMANENT 
INSTALLATION 6. 36 IN. X12 IN. AND .6J..L SIGNS 30 IN. WIDE OR LESS 

BECOME CLASS II AND REQUIRE BACKING ZEE(S) WHEN 
FOR SIGN PLACEMENT SEE COLOR>.DO STANDARD THEY ARE MOUNTED ON THE SAME FACE AS A NORM.AL 
PLAN S-614-1. CLASS II SIGN. ONE REGULAR 1 FT.-8 IN. ZEE WILL BE 

USED FOR THOSE 15 IN. DR LESS IN HEIGHT AND 2 
FOR TYPICAL CLASS I, II AND III GROUND SIGN REGULAR l FT.-8 IN. ZEES FOR THOSE GREATER THAN 
INSTALLATION DETAILS SEE COLORADO STANDARD 15 IN. IN HEIGHT. 
PUNS S-614-2, S"1i14-3 AND S-614-4. 

7. OTHER MUL Tl-SIGN INST .6J..LATI0NS, NOT DETAILED ON 
IF THE BACK-SIDE OF ANY PANEL USED IN THE THIS STANDARD, MAY BE REQUIRED BY THE PLANS 
MULT!-SIGN INST.6J..LATIONS (DO NOT ENTER, WRONG AND ARE TD BE FABRICATED IN ACCORDANCE WITH THE 
WAY, ETC.) PROTRUDES BEYOND THE EDGE OF GENERAL PRINCIPLES OF THIS STANDARD. 
ANOTHER PANEL THAT FACES TRAFFIC ilf PROACHING 
FROM A NORMAL OR PROPER DIRECTION, THE ENTIRE 8. SPECIAL NON-STANDARD SPACING MAY BE REQUIRED TD 
BACK-SIDE OF THE PROTRUDING PANEL SHALL BE FACILITATE ASSEMBLY OF MUL Tl-SIGN INST.6J..LAT!ONS. 
PAINTED FLAT BLACK ENAMEL. 

4B" 

~ f (SEE MITE BJ 

ffffJ:lfff 
I I 

60" 30" (SEE NOTE B) 

-i 
15" (SEE NOTE 8) 

~ 

4811 X 6011 REGULATORY SIGNS 

en/i," 65%" 
48° B1V1&" 

- e SEE NOTE 4 

B1V1&" f 
" " " 

65%" 48" 

4811 X 4811 REGULATORY SIGN AND 
4811 DIAMOND WITH EDUCATIONAL PLAQUE 

TYPICAL MULTI-SIGN 
INSTALLATIONS 
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GENERAL NOTES 

1. REFER TO ROADWAY PLANS FDR THE ACTUAL CONFIGURATION AND LOCATION OF TRAFFIC SIGNAL HEADS AND 
SIGNS MARKED WITH A • . 

2. ALL POLES AND ARMS SHALL BE FABRICATED WITH ASTM A572 GRADE 65 STEEL. LUMINAIRE ARMS MAY BE 
FABRICATED WITH ASTM A595 GRADE A STEEL WITH A MINIMUM YIELD POINT OF 55 KS!. 

3. ALL POLES AND ARMS SHALL COMPLY WITH THE DIMENSIONAL TOLERANCES SPECIFIED IN ASTM A500, A501, 
DR A595. 

4. ALL POLES AND ARMS SHALL BE ROUND DR DDDECAGDNAL (12 SIDED) TUBES WITH A 0.14 IN/FT TAPER. 

5. HARDENED WASHERS SHALL CONFORM TO ASTM F436. 

6. ALL POLES AND ARMS SHALL BE GALVANIZED INSIDE AND OUTSIDE AFTER FABRICATION IN ACCORDANCE 
WITH ASTM A123,._UNLESS PAINTING IS CALLED FDR ON THE PLANS. PAINTING SHALL CONFORM TO SECTION 
522,DUPLEX COA1ING SYSTEM. 

7. POLE AND MAST ARM SPLICES SHALL BE MECHANICALLY FORCED TOGETHER FDR A SNUG FIT. 

8. BLIND BOLTS SHALL BE A307 GRADE A STEEL AND ARE NOT REQUIRED FOR MULTISIDED POLES. 
MECHANICAL ALTERNATIVES TD BLIND BOLTS UTILIZING FRICTID~1.KEYS,i INTERLOCKING TEETH DR A 
COMBINATION THEREOF TO PREVENT THE BUILT-UP BOX FROM Tw1ST!Nu ON THE POLE MAY BE USED AS 
APPROVED BY COOT STAFF BRIDGE. 

9. ALL MAST ARMS MORE THAN 40 FT IN LENGTH SHALL BE TWO PIECE CONSTRUCTION TD LIMIT ARM WEIGHTS. 

10. GALVANIZED ASTM A325 H.S. BDL TS SHALL BE USED FOR ATTACHING LUMINAIRE AND MAST ARMS. A 
LUBRICATED TIGHTENING TORQUE OF 178 FT-LBS FOR f4" DIAMETER BOLTS, 395 FT-LBS FOR 1" DIAMETER BDL TS 
AND 1300 FT-LBS FDR ll/211 DIAMETER BDL TS SHALL BE USED TO TIGHTEN ALL H.S. BDL TS. MAST ARMS SHALL BE 
TEMPDRARIL Y SUPPORTED. TO TAKE LOAD OFF OF FIELD CONNECTIONS WHILE BDL TS ARE TIGHTENED IN ORDER 
TD FIRMLY SEAT THE FLANGE PLATE. BOLTS SHALL BE SEQUENTIALLY TIGHTENED.ASSUMING 12 BOLTS AND A 
CLOCK FACs.i THE TIGHTENING SEQUENCE WOULD BE 12, 61 lt7.,_ ETC. THIS PROCESS SHALL BE CONTINUED 
UNTIL NO LuDSE BDL TS ARE FOUND AFTER ALL BDL TS HAY tsEEN INITIALLY TIGHTENED. 

11. CAST POLE END CAP TD BE SECURED IN PLACE WITH 3 SET SCREWS. 

12. ALL SIGNAL HEADS, SIGNS, AND HARDWARE SHALL BE FIELD POSITIONED. 

13. ACCESSORIES TO BE HOT DIP GALVANIZED IN ACCORDANCE WITH ASH.I A153. 

14. ALL PLATES AND STIFFENERS SHALL BE FABRICATED WITH AASHTD M270 (ASTM A709) GRADE 36 STEEL 
AND SHALL COMPLY WITH THE DIMENSIONAL TOLERANCES SPECIFIED IN ASTM A6. ALL HANDHDLES SHALL BE 
FABRICATED WITH ASTM A572 GRADE 42 STEEL. 

15. LEVELING CONCRETE SHALL BE 3000 PSI AIR ENTRAINED CONCRETE VIBRATED IN PLACE BELOW THE POLE 
BASE PLATE. 

16. THE DESIGNS HEREIN ASSUME THAT SIGNALS ARE INSTALLED WITHIN THE ROADWAY EARTHWORK PRISM WITH 
THE FOLLOWING SOIL PARAMETERS: 

SOIL DENSITY y = 110 LB./CU.FT. 
SOIL COHESION = 750 LB.ISO.FT. FOR MEDIUM STIFF COHESIVE SOIL 
SOIL 0 ANGLE = 30° FOR MEDIUM DENSE COHESIONLESS SOIL 
SF = 1.5 FOR TORSIONAL RESISTANCE AND 3.0 FDR FLEXURAL RESISTANCE 

17. CONT ACT THE ENGINEER IF ANY OF THE FOLLOWING SOIL CONDITIONS ARE ENCOUNTERED DURING DRILLING: I SIGNALS WILL NOT BE INSTALLED WITHIN THE ROADWAY EARTHWORK PRISM. 
B THE SOIL HAS A HIGH ORGANIC CONTENT DR CONSISTS OF SATURATED SILT AND CLAY. 
C THE SITE WON'T SUPPORT THE WEIGHT OF THE DRILLING RIG. 
D THE FOUNDATION SOILS ARE NOT HDMDGENDUS. 
E FIRM BEDROCK IS ENCOUNTERED. 

18. CAISSONS SHALL BE PLACED AGAINST UNDISTURBED EARTH. WET OR CAVING HOLES SHALL BE BACKFILLED 
WITH FLOW-FILL AND REDRILLED AFTER A THREE DAY CURING PERIOD WITHOUT THE USE OF A CASING. 

19. CAISSONS SHALL BE CONSTRUCTED WITH AIR ENTRAINED CLASS BZ CONCRETE IN ACCORDANCE WITH 
SECTION 503 OF THE STANDARD SPECIFICATIONS. REINFORCING STEEL SHALL BE GRADE 60. 

20. CAISSON CONCRETE MUST HAVE A MINIMUM COMPRESSIVE STRENGTH OF 2,700 PSI BEFORE INSTALLING THE 
SIGNAL STRUCTURE; VERIFY CONCRETE STRENGTH WITH MATURITY METER. 

21. U-BDL TS AND ANCHOR BDL TS SHALL BE FABRICATED WITH AASHTO M314-90 GRADE 55 STEEL. 

22" ~~IiDURM BB} T~i"S~~~EB1fiE 1fl-P':JEfERW¥~~clfi~l1~E N¥iiH:~IJ~A~Rt&SflRr5~Rr.£ EUXPT{ft1~ fNCHES AND 
GALVANIZE UPPER 13 INCHES OF THE ANCHOR BDL TS. FIELD WELDING OF ANCHOR BDL TS TO REBAR DURING 
ERECTION WILL NOT BE ALLOWED. ANCHOR BOLTS SHALL BE SET WITH A STEEL TEMPLATE UNTIL THE CONCRETE 
HAS CURED AT LEAST TWO DAYS. THE ANCHOR BOLTS SHALL BE TIGHTENED USING THE TURN-OF-NUT METHOD. 
THE BDL TS SHALL FIRST BE TIGHTENED TO SNUG TIGHT, WHICH IS DEFINED AS THE TIGHTNESS THAT EXISTS 
WHEN THE UPPER AND LOWER NUTS ARE IN FIRM CONTACT WITH THE BASE PLATE. WITH MAST ARMS FREE TO 
DEFLECT, THE UPPER AND LOWER NUTS SHALL THEN EACH BE ROTATED AN ADDITIONAL ~2 TURN (30°± 0 5) 
WITH A SLUGGING, HYDRAULIC DR AIR IMPACT WRENCH. 

23. WELDING OF STEEL SHALL CONFORM TD THE REQUIREMENTS OF ANSI/ AWS Dl.l. ALL AREAS TO BE WELDED 
SHALL BE GROUND TO BRIGHT MET AL. ALL WELDING AND REQUIRED TESTING SHALL BE COMPLETE BEFORE ANY 
MATERIAL IS GALVANIZED. ALL CIRCUMFERENTIAL AND STIFFENER WELDS SHALL BE NON-DESTRUCTIVELY 
TESTED USING THE ENHANCED MAGNETIC PARTICLE METHOD IN ACCORDANCE WITH SUBSECTION 509.18 (d) OF 
THE ST AND ARD SPECIFICATIONS. THE ACCEPTANCE CRITERIA IS STATED IN TABLE 6.1 OF ANSI/ AWS Dl.l. 
ALL LONGITUDINAL WELDS WITHIN 6 INCHES OF FULL PENETRATION CIRCUMFERENTIAL GROOVE WELDS AND FULL 
PENETRATION GROOVE WELDS SHALL BE INSPECTED AS SPECIFIED ABOVE. MAXIMUM WELD UNDERCUT SHALL BE 
0.01 INCHES. 
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24. ALL ELECTRICAL CONNECTIONS TD THE SIGNALS SHALL BE GROUNDED IN ACDRDANCE WITH APPLICABLE 
ELECTRICAL CODES. 

25. TRAFFIC SIGNAL STRUCTURES HAVE BEEN DESIGNED IN ACCORDANCE WITH THE AASHTD STANDARD SPECIFICATIONS FDR 
STRUCTURAL SUPPORTS FDR HIGHWAY SIGNS, LUMINAIRES, AND TRAFFIC SIGNALS, FOURTH EDITION, 2001. 

26. A DESIGN WIND VELOCITY OF 100 MPH AND ONE 12' LANE WITH A 65 MPH TRUCK INDUCED GUST LOADING HAVE BEEN 
USED FDR THE DESIGNS HEREIN. 

27. CERTIFIED MILL TEST REPORTS INCLUDING CHARPY V-NOTCH TEST RESULT~ WELD INSPECTION REPORTS AND ENHANCED 
MAGNETIC PARTICLE TEST REPORTS SHALL BE SUBMITTED TO COOT STAFF tsRIDGE, 4201 E. ARKANSAS AVE. DENVER) 
COLORADO 80222 AS SOON AS THEY BECOME AVAILABLE. CVN TEST RESULTS FDR ASTM A572 GRADES 42 AND 6::, 
STEEL SHALL HAVE A MINIMUM VALUE OF 15 FT-LBS AT 40° F AS PER THE H FREQUENCY TEST REQUIREMENTS IN 
AASHTO T243 (ASTM A673). 

28. SHOP DRAWINGS SHALL BE SUBMITTED TO THE ENGINEER FOR REVIEW IN ACCORDANCE WITH SUBSECTION 105.02 OF THE 
STANDARD SPECIFICATIONS. 

29. DEFINITIONS: U.O.N. = UNLESS OTHERWISE NOTED 
W.P. = WORK POINT 

P=lO LB. 

31. END SECTION DIAMETERS MUST BE INCREASED TD ACCOMMODATE OUT-DF-ROUNDNE~?1,..GALVANIZING THICKNESS AND SEAM (8:~lRA) 
WELD PROFILES TO PROVIDE THE MINIMUM REQUIRED ARM SLIP SPLICE LENGTHS ANU POLE MEMBER OVERLAPS. • 

30. TRAFFIC SIGNALS MOUNTED ON MAST ARMS SHALL BE FURNISHED WITH ASTRO TYPE MOUNTING BRACKETS. ,A=l.125 SQ. FT. 

32. USE 35' OF %°~ HIGH STRENGTH CHAIN (SAFE WORKING LOAD OF 5,000 LB.)t TWO "S" SHAPED HOOKS PROPERLY FORGED t!!:=:i{;;l::!!::==~:==::::::::::::::::::::::::::::::.:::::--~I~ 
FROM 1" SQUARE BAR STOCK AND TWO 4 000 LB. CAPACITY CDME-ALDNGS D SEAT THE POLE END SECTION ON ITS __;_ 
BASE SECTION BY ATTACHING THE CDME.!.ALDNGS TO OPPOSING ACCESS HOLES IN THE BUILT-UP BOX WITH THE "S" p 75 LB = ----~ 
SHAPED HOOKS AND PULLING AGAINST THE CHAIN WHICH JS STRUNG UNDERNEATH THE POLE BASE PLATE. APPLY ENOUGH . ---..::::::i JI 
FORCE TO ALIGN THE WIRE ACCESS HOLES AND TO SEAT THE SLIP SPLICE WITHIN 4" OF THE SPECIFIED LENGTH. A=3.3 SQ. FT. 

Cd=l.2 
33. SECURE ARM FLANGE PLATE,PDLE BASE PLATE,AND CONNECTION FACEPLATE DURING WELDING TD PREVENT DISTORTION. (FLAT HEAD) 

34. ONE DRILLED HOLE WITH A MAXIMUM DIAMETER OF 1"4 11 IS ALLOWED AT LOCATIONS MARKED WITH A • TO ACCOMMODATE 
ELECTRICAL WIRING. I 

' z 
35. SEE S-614-42 AND S-614-43 FDR "CABINET FOUNDATION DETAILS" AND "TRAFFIC LOOP AND MISC. 

TWIN MAST ARM CONNECTION 
SHOWN: SINGLE MAST ARM 
CONNECTION SHOWN BELOW 

I ::= o 1-
SIGNAL DETAILS" RESPECTIVELY. 

\ 

I U _I :::::) 

I w ~ D 

----------------------"------------------+------,~· ~ ~ 

)r:~ ~ i 
L 

~ TRAFFIC SIGNS• 
CENTER SIGNAL 
HEADS ON LANES• 

---4 -; jj -
" I _.V 

I I • I + I 
I I I I 

~ ~ I ..... I• 
~ • I 

~ I I ~ I I ~ I I ~ I :Ill :Ill :Ill 1111: 
BASE SECTION 

3'-0" 7'-0" 5'-0 " 5'-0" 5'-0" 5'-0" 5'-0" 5'-0" ..L 
I P=60 LB 

A=15 SQ. FT. 

10'-0" 

P=63 LB 
A=14 SQ. FT . ... 

P=28 LB 
A=7 SQ. FT. 

10' -0" 

P=46 LB. P=46 LB. 

P=28 LB 
A=7 SQ. FT. 

10 '-0" 

P=28 LB 
A=7 SQ. FT. 

10'-0" 

P=46 LB. 

END SECTION 

P=46 LB. 

P=IOO LB. 
A=17.34 SQ. FT. ... 

,. 
• I _. 

=H11~;.;'-

A=B.67 SQ. FT. ... A=B.67 SQ. FT. ... A=B.67 SQ. FT. ... A=B.67 SQ. FT. ... 
SIGN \ C~:::D-1-iffl,-

PEDESTRIAN r1. ' 0 2 
z t:i •pusH BUTTON-" J 2 s 

~ 0 ---1-~-MI,_ ~ o -o... w LOWER ,-

z 
D 
;:: 
u 
w 
Vl 

w 
~ 
(Il 

DESIGN DATA 

1 z1- 0 ~ UL 
_

1 

_ w ~; ~----:- dHANDHOLE 
1
_ ..... liiiiiiiijiiiil._-...,

1 
__ +-__.___._ __ ..... 

- - 2 w I 2'-0" MIN. I : 
,_J , 1 r----, ~ !;i: FACE OF CURB DR ,_ 
"-=II I --;- w ~ 2 i EDGE OF PAVEMENT ! 

ii-. D I- ~z 

70' t75't 5 SIGN!i A ADS 
55' 60'. w5zj) 45'7it50't 35'7it40't 25'7it30't 

5 slGNACE s 4 SIGfr A ADS 3 SIGN A ADS 2 SIGN A ADS 

THE DESIGN LENGTH "L" FOR EACH SERIES IS SHOWN IN PARENTHESIS. 

2. FOR THE TWIN MAST ARM CONNECTION THE SECOND ARM IS ASSUMED TO BE 
WITHIN 60° TD 120° OF THE PRIMARY ARM AND IS ASSUMED TD BE LOADED WITH THE 
SAME LOADS AS SHOWN ABOVE. THE SECONDARY ARM MAY BE THE SAME LENGTH AS OR 
SHORTER THAN THE PRIMARY ARM. 
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SINGLE MAST ARM 
CONNECTION 

sxx 

SECTION LETTER DR DETAIL 
NUMBER IDENTIFICATION 

CROSS REFERENCE DRAWING 
UMBER (IF BLAN'S REFERENCE 
STD SAME SHEE1) 

ARROW HEAD FOR SECTION 
CUT AND LEADER LINE FOR 
DETAIL 

STANDARD PLAN NO. 
S-614-40 Created By: LAW (=> 

1-L-a_s_t_M_o_d.--1fi-ca-t-io_n_D_a_t_e_: -0-7-/0_4_/_1_2 _______ (=> ---------------- (.Gi) 2829 W. Howard Pl. 
Denver, CO 80204 
Phone: 303-757-9436 
FAX:303-757-9219 

TYPICAL TRAFFIC SIGNAL 
30' - 75' DOUBLE MAST ARMS 
65' - 75' SINGLE MAST ARMS Standard Sheet No. 1 of 5 

... L_a_s_t_M_o_d._1fi_ed_B_y_: _L_A_w ___________ (=> ----------------
CAD Ver.: MicroStation VB Scale: Not to Scale Units: English (=> Traffic & Safety Engineering MKB Issued By: Traffic & Safety Engineering Branch July 31, 2019 Project Sheet Number: 



MAST ARM DATA 
MAST 
ARM BASE SECTION * END SECTION • LENGTH 
(L) 

LENGTH TIP 0 TRUNK 0 THK. LENGTH TIP 0 TRUNK 0 THK. NO. THK. WIDTH (FT.) 
(FT.) (IN.) (IN.) (IN.) (FT.) (IN.) (IN.) (IN.) OF (IN.) (IN.) 

30 29.25 6.50 10.59 0.1793 N.A. N.A. N.A. N.A. 6 0.50 3.5 
40 39.11 6.50 11.98 0.2391 N.A. N.A. N.A. N.A. 8 0.50 4.0 
50 25.15 9.47 12.99 0.3125 25 6.50 10.00 0.1793 8 0.75 4.0 
65 25.35 12.52 16.07 0.3125 40 7.50 13.10 0.1793 8 0.75 5.0 
75 35.23 12.52 17.45 0.3125 40 7.50 13.10 0.1793 10 0.75 5.5 

* BASE SECTION LENGTH INCLUDES THE SPLICE LENGTH AS PER THE "MAST ARM SLIP SPLICE DETAIL" BELOW. 

+ SEE GENERAL NOTE 31 ON SHEET 1 OF 5. 

• STOP ALL WELDS Y2" SHORT OF PLATE EDGES AND BOLT HOLES. 

e 3%" FOR 30' ARM UPPER HANDHOLE. 
l" 

ft ARM AND 
ACCESS HOLE 

MAST ARM CONNECTION DATA 

STIFFENER 

HEIGHT RADIUS 
WALL 

(IN.) (IN.) ANGLE WELD 
(IN.) 

7 6.89 30.0° 0.179 
8 8.12 22.5° 0.239 
8 8.12 22.5° 0.250 
10 10.60 22.5° 0.250 
II 11.84 18.0° 0.250 

TOP PLATE 

SIMPLEX 
PLATE 

PLATE 
WELD 
(IN.) 

0.375 
0.375 
0.625 
0.625 
0.625 

FLANGE 

DIA. THK. SOCKET NO. DIA. 
(IN.) (IN.) WELD OF (IN.) (IN.) 

20 1.00 0.179 6 1.0 
23 1.25 0.239 8 1.5 
24 1.50 0.250 8 1.5 
29 1.75 0.250 8 1.5 
31 1.75 0.250 10 1.5 

BOLT 

CIRCLE HOLE 
DIA. DIA. 
(IN.) (IN.) 

16 1.125 
17 1.625 
18 1.625 
23 1.625 
25 1.625 

END SECTION 
POLE WALL 

ANGLE 

60.0° 
45.0° 
45.0° 
45.0° 
36.0° 

PIPE 2 STD. X 

CD 
Y = DIAMETER OF A ROUND TUBE. 
Z = PERPENDICULAR DISTANCE BETWEEN FLATS. 
Y AND Z ARE OUTSIDE DIAMETER DIMENSIONS. 
Z/Y RATIO MUST BE .98 MINIMUM. 

OPTIONAL MULTI-SIDED POLE 
OR MAST ARM 

10' OR 15' NOMINAL (SEE NOTES 1 & 2 BELOW) 

2' -0" 
HORIZONTAL 
SECTION 

10" WITH 811 ---+-­

1/4"0 CAP SCREW. 
TOT. 2 

EQUAL 
_---J:__,. DISTANCE 

Ya" THICK COVER PLATE 

SECTION~ 

- 0..: ;.... >-
!::;. 

BOTTOM PROJECTION 

-- --- - -- -
~LATE • 

SECTION 6 
211 0 ACCESS (TYPICAL TOP AND BOTTOM PLATES) 

HOLE SECTION ~ 0.1793" 

0 HOLE IN ARM SIMPLEX PLATE. POLE SIMPLEX 

REMOVEABLE END 
CAP PROVIDED ON 

ALL POLES AND 

~ SECTION~ 

1'4 110H.S.BOLT THROUGH Ya" ~~ ~ 
TAP HOLES IN POLE SIMPLEX Y" PLATE y 
PLATE AFTER GALVANIZING. A l " ~ • A 

ARM SIMPLEX lJ2 16 

TIP DIAMETER 
OF TAPERED 

SECTION = 2. 796" 
TYPICAL FOR 

BOTH ARMS 
ARMS. 

PROVIDED "C" HOOK AT POLE 
END AND BUILT -UP BOX 

FOR WIRING AND HANDLING 

w 
-' c:, 
I 
Cl 

~ 
I 

TACK WELD 
HEX NUT 

COVER PLATE 
NOT SHOWN 

FOR CLARITY 

<,>I-,------

END CAP DETAIL 

0 ,.,-, 
.... (l_ 

x d 
;.... 

WELD 
THICKNESS ' I I ' 

11----t- Y2" NO WELD AREA f (TYP. AT EA. END 
OF ALL 4 WELD 
LEGS) 

DETAIL 8 
%11 0 A325 THRU BOLTS 

(PEEN EXPOSED THREAOs--=­
AFTER ASSEMBLY) 

~ HANDHOLE ON ft POLE 

Y2 11 NUT HOLDER FOR 
GROUNDING;GROUNDED 
FASTENERS PROVIDDED AT 
LOWER HANDHOLE ONLY 

DETAIL~ 
'\iv 

END SECTION WITH 1Y16"0 
SHOP DRILLED HOLES 

0.375 D 0.375 D 

Cl 

STIFFENER DETAIL MAST ARM SLIP SPLICE DETAIL 

BASE SECTION WITH 
FIELD DRILLED 1Y16"0 
HDLES 

PLATE 

1/4" THICK 
GUSSET 

PLATE 

OCl 

END SECTION 
POLE WALL 

~------~~-• 
1/4'' THICK TOP 
AND BOTTOM 
PLATES 

DETAIL E9 
INSIDE FACE OF 
PIPE WALL 

BREAK ALL 
CORNER1~ AND 
EDGES 18'' 

11C11 HOOK DETAIL 

R = 12' FOR 10' ARM 
AND 40'FOR 15'ARM 

LUMINAIRE ARM NOTES 
I. 10' LUMJNAIRE ARM SHAFT: WALL THICKNESS = 0.1793"; 

LINEAR TAPER = 0.14 IN./FT.; DIAMETER AT ARM SIMPLEX 
PLATE = 4.066" 

2. 15' LUMINAIRE ARM SHAFT: WALL THICKNESS = 0.1793"; 
LINEAR TAPER = 0.14 IN./FT.; DIAMETER AT ARM SIMPLEX 
PLATE = 4.679". 

FLANGE WELD -
SEE DETAIL 1 

ON SHEET 5 OF 5 

STIFFENER - SEE 
DETAIL THIS SHEET 

ft POLE AND PRIMARY MAST ARM 
' BOLT 

STIFFENER~ ANGLE 

ANGLE I--! "" 
/ 

STIFFENER 
PLATE 
WELD 

I­
I 
~ 
u..J 
:r: 
c.:, 
~ 
1-
z 
::::, 
D 
::;, 

;;;! 
z 
~ 
D 
z 
c::, .... 
0:: 
D 
c::, 

"' 
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BLIND BOLT BUI LT -UP BOX DATA* POL E DATA 

MAST DATA THICKNESS SIDE PLATE TOP PLATE BOTTOM PLATE END SECTION • OF BOX POLE BAS E SECTION ARM 
BOLTS NO. PLATES WELD WIDTH FOR WIDTH FOR 

LENGTH NO. DIA. 
PER OF U.O.N. (IN.) 

H e = 45° e = 45° 
(FT.) OF (IN.) (IN.) 

ROW ROWS (IN.) (IN.) (IN.) 

30 24 0.75 6 4 1.50 0.1875 22 23.75 26.053 
40 30 0.75 6 5 2.00 0.1875 25 26.75 29.367 
50 36 0.75 12 3 2.50 0.1875 26 27.75 30.4 71 
65 48 0.75 12 4 2.75 0.1875 31 32.75 35.995 
75 60 0.75 12 5 3.00 0.1875 33 34.75 38.204 

* USE LARGER ARM IN A DOUBLE ARM SIGNAL TO DETERMINE PLATE THICKNESS AND DIMENSIONS. 
+ SEE GENERAL NOTE 31 ON SHEET 1 OF 5 

POLE END SECTION 
WITH SHOP DRILLED 

BLIND BOLT HOLES 

BLIND BDL TS EQUALLY 
SPACED AROUND POLE 

"C" HOOK 

POLE BASE SECTION 
WITH SHOP OR FIELD 
DRILLED BLIND BDL T 
HOLES AS APPROVED 

BY COOT STAFF BRIDGE 

(i_POLE----

4"0 MAX. 
ACCESS 

HOLE 

BOLT 
CIRCLE 

BOLT 
HOLE 

POLE END SECTION 
SLIP CO NN ECTION DETAI L 

(SEE GENERAL NOTE 8 ON SHEET 1 
OF 5 REGARDING THE NEED FOR 

BLIND BOLTS) 

Computer File Informa ti on 
Creation Date : 07 /04/12 

Created By : LAW 

Last Modifica tion Date: 

Last Modified By: 

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

I(_ POLE AND BOX 
BOLT 
ANGLE 

BOTTOM PLATE WIDTH 

SECTION E9 
FOR 8 BOLTS AND 9 < 45°, ROTATE 
FLANGE FOR SECONDARY ARM 22.5° 

:r: 

,.__ 
:r: 
<..) 

w 
:r: 
w ,.__ 
.,: __, 
o_ 

w 
C, 

vi 

TO AVOID BOLT INTERFERENCE PROBLEMS. 

Shee t Revision s 
Date: Comments 

a, 

WITH LUMI NAIRE 
LENGTH TOP 0 BOTTOM 0 THK. LENGTH TOP 0 BOTT OM 0 

(FT.) (IN.) 
22.29 9.11 
22.67 11.81 
22 .33 14.86 
22.77 18.54 
23.08 20.75 

TOP PLATE WIDTH 

0 ! 0 0 r, 

o : I : o 

0 0 0 0 

I(_ POLE AND BOX 

SECTIO N E9 

POLE BASE 
SECTION 

(IN.) 
12.23 
14 .98 
17.98 
21.73 
23.98 

(IN.) (FT .) (IN.) 
0.3125 20.54 7.25 
0.3125 20.71 10.00 
0.3125 20.79 13.00 
0.3125 21.02 16.75 
0.3125 21.12 19.00 

OPENING (WITH ROUNDED 
CORNERS, R = 1/ 2") ON 
POLE TD MATCH BOX 
SIDE PLATE OPENING 

POLE END 
SECTION 
BOX SIDE 
PLATE 

Ya" NEOPRENE 
GASKET CEMENTED 
TO COVER PLATE 

(IN.) 
10.13 
12 .90 
15.91 
19.69 
21.96 

1/ 411 0 CAP SCREW 
TAP INTO BOX 

SIDE PLATE 
(TOTAL 4) 

SECTION E9 91/4" X 121/4" X Ya" 
COVER PLATE 

Colorado Departmen t of Transportation 

Traffic & 

2829 W. Howor d Pl. 
Denver, CO 80204 
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FAX: 303-757-9219 

Sof ety Eng in eer ing MKB 

THK. 
(IN.) 

0.2391 
0.2391 
0.2391 
0.2391 
0.2391 

TOP = H + 1. 75" TOP OR BOTTOM 
BOTTOM = TOP + H SfN<l>(T ANe +1/T AN9) 

211 0 MAX. ACCESS HOLE IN 

PLATE WIDTH 

POLE 

(i_ SECONDARY ARM 

THE POLE BASE SECTION; 
2" X 15" VERTICALLY 

SLOTTED HOLE IN THE 
POLE END SECTION 

4"0 MAX. ACCESS 
HOLE IN LOADED 

SIDE PLATE (TYP.) 

/ 
/ 

TYP. 1B-

STIFFENER 

I(_ MAST ARM 

/ 
/ 

~~'tt--<,scr-""'"'"""~~/ ' e = 30° TO 45° 

WIDTH AT TOP PLATE= 
SIDE PLATE HEIGHT (H) 

(TYP. 4 SIDES) 

SECTION E9 
DRAWN WITH e = 30° 

I 

.-1---

91'4" X 61"4" 
HANDHOLE 

COVER PLATE -
SEE SECTION E 

W.P. AT I(_ ACCESS 
HOLE ON INSIDE FACE 
OF SIDE PLATE (TYP .) 

91'4 11 X 61'4 11 ACCESS HOLE IN 
THE POLE BASE SECTION; 
4" X 15" VERTICALLY 
SLO TTED IN THE 
POLE END SECTION 

1" THICK PLATES ON 
UNLOADED FACES 

POLE END SECTION 

POLE 
WELD 

HANDHOLE 

6(i_BOX 

- <I>= 30 
(TYP. ) 

I BOX BOTTOM PLATE 
(CENTER ON POLE) 

I I - ! POLE BASE SECTION 

<Typ) 1__3---lt POLE AND BOX e = 3 o 

MAST ARM CONNECTION DETAIL 

TYPICAL TRAFFIC SIGNAL 
30' - 75' DOUBLE MAST ARMS 
65' - 75' SINGLE MAST ARMS 

STANDARD PLAN NO. 
S-614-40 
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MAST FACEPLATE DATA 
ARM FACEPLATE HEIGHTS THICKNESS OF WIDTH OF FACEPLATE EDGE 

LENGTH TOP BOTTOM TOTAL FACEPLATE ENDS CENTER 
RADIUS 

DISTANCE 
(FT.) (Hnp) (IN.) (f-!iono• ) ON.) (Hr.ocE )(IN.) (TrACE ) (IN.) (WE) (IN.) (W cl (IN.) 

(IN.) 

30 17.72 15.09 32.81 1.500 14.73 20.00 52.40 
40 18.47 15.72 34.19 1.750 17.74 23.00 56.85 
50 20.78 17.78 38.56 2.125 20.89 24.00 120.22 
65 24.91 20.91 45.81 2.375 25.67 29.00 158.58 
75 26.59 22.59 49.19 2.500 28.07 31.00 207.07 

MAST POLE DATA 
ARM BASE SECTION * END SECTION WITH LUMINAIRE • LENGTH LENGTH TOP 0 BOTTOM 0 THK. LENGTH TOP 0 BOTTOM 0 THK 
(FT.) (FT.) (IN.) (IN.) (IN.) (FT.) (IN.) (IN.) (IN.) 
30 24.55 8.79 12.23 0.3125 15.57 7.25 9.43 0.2391 
40 24.96 11.49 14.98 0.3125 15.51 10.00 12.17 0.2391 
50 25.54 14.40 17.98 0.3125 15.30 13.00 15.14 0.2391 
65 26.30 18.05 21.73 0.3125 14.99 16.75 18.85 0.2391 
75 26.74 20.24 23.98 0.3125 14.83 19.00 21.07 0.2391 

e BEND RADIUS MEASURED TD THE l OF EACH U-BDLT.INCREASE RADII AS NEEDED TD ACCOMMODATE 
DUT-DF-ROUNDNESS,GALVANIZING THICKNESS AND SEAM WELD PRDFILES.U-BDLTS SHALL BE 
TIGHTENED \.i'2 TURN (30° ±5°) PAST SNUG TIGHT; PEEN THREADS AFTER TIGHTENING. U-BDL TS AND 
FACEPLATE SHALL BE MOUNTED ON BASE SECTION PRIOR TD SHIPMENT. 

+ MATCH FIT STOP BAR TD SIDE PLATE USING TACK WELDS TD ENSURE UNIFORM BEARING. 

* BASE SECTION LENGTHS INCLUDE THE SPLICE LENGTH AS PER THE "MAST ARM SLIP SPLICE DETAIL" 

(SEDGE ) (IN.) 
2.125 
2.125 
2.125 
2.563 
2.563 

SADDLE DATA 
THICKNESS OF 

SADDLE PLATES 
(TsJ (IN.) 

1.375 
1.375 
1.375 
1.500 
1.625 

We 

WE 

ON SHEET 2 OF 5. 

+ SEE GENERAL NOTE 31 ON SHEET 1 OF 5. 
SADDLE (. --·-·_-_>·· 

• END ALL WELDS Y2 IN. SHORT OF BDL T HOLE AND PLATE EDGES. 

T BEND STOP BAR TD MATCH POLE CURVATURE. 

TD FACE - >-!l:_2"-+r----+-+---+--~ 
PLATE '/2'' 

WELD I 

STOP BAR DATA SIDE PLATE DATA WASHER DATA 
THICKNESS LENGTH OF WIDTH OF 

BAR LENGTH 
OF SIDE PLATE 

EAR HEIGHT 
WASHER WASHER 

(laM) (IN.) 
(TSP) (IN.) 

(HEM) (IN.) 
OwAS1£R) (IN.) (~ASHER ) (IN.) 

18.000 0.875 1.000 7.000 3.00 
19.000 1.000 1.125 7.000 3.00 
23.000 I.ODO 1.375 7.000 3.00 
28.000 1.125 1.500 8.500 3.50 
31.000 1.125 1.625 8.500 3.50 

WwASHER/2 
1 1 1 

w .... .;2 

30- -

WwASHER/2 I I WwASHER/2 

-t/-30 ' 

WwAS,>£R/2 __ ~ - ~ 
L WASl-£R 

Ww:!~-~-2 __ ,. - - - '_ ~ 
1/4'' II I I 

WwEf---~--

'k._JI_._ I WwASHER 

WwAS>£R 

TAPERED WASHER DETAILS 

OVERSIZED 
HOLES FOR 
U-BDL T (TYP.) 

TAPE~D WASHER -
USE Ii II SEAL WELD 

ATTACH TD 
FACEPLATE (TYP.) 

FACEPLATE 
SIDE PLATE 
(TYP.) 

%" SIDE PLATE 
-l---l-/--n--.L--.;.____.L...:::s;,,-11--;-;-::ir-< TD SADDLE 

%" WELD• 

TOP 
SADDLE 

UPPER 
HANDHDLE 

STOP BAR (TYP.) 4"0 
MAX. 

~ ACCESS 
iii HOLE 
:r: SIDE 

PLATE 

t:J 

POLE SILHDU;TTE /-.-::_:·_·········::: ) ._ ........ ...... -· ··\ 

BOTTOM SADDLE 

TsP 
(TYP.) 

SIDE PLATE 
........----,-,-;i,~TO FACEPLATE 

WELD• H.S. BDL T 

BOLT DIAMETER OF 
SPACING U-BDLT 

(SeoLT ) (IN.) (D.i-e11.1) (IN.) 
4.000 0.875 
4.000 1.125 
4.000 1.250 
5.000 1.375 
5.000 1.500 

U-BOLT DATA• 
BEND RADIUS BEND RADIUS DIAMETER OF 
U-BDLT (A) U-BOLT (8) OVERSIZED 

(IN.) (IN.) HOLE (IN.) 
5.09 5.23 1.188 
6.58 6.73 1.438 
8.13 8.31 1.563 

10.05 10.26 1.688 
11.23 11.46 1.813 

I/a" I- ,..-::--:-CHAMFER 

I~ 
~"'- - ' CHAIEER SIDE 

--_PLATE %" X 45° 
LU TD CLEAR WELD 

DETAIL V 

POLE END 
SECTION 

POLE BASE 
SECTION 

N 

~ 
a, _, 

SECTION 8 SECTION E9 SECTION E9 

l HOLES FDR H.S. MAST ARM 
BOLTS. TAP THREADS IN 
FACEPLATE AFTER GALVANIZING 
ENGAGEMENT LENGTH ~ 1" 
FDR 1"0 H.S. BDL T AND 1.5" 
FDR IY2"0 H.S. BDL TS. 

%"X2"X LBAR 
~ SIDP BART 

l POLE 1" X45° 

U-BDL T (B) WITH TWO 
HEAVY HEX NUTS AND 
HARDENED WASHERS 
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MAST 
ARM 

LENGTH 
(FT.) NO. THK. WIDTH 

OF (IN.) (IN.) 

30 6 0.75 5.0 
40 6 0.75 5.5 
50 6 0.75 6.5 
65 6 0.75 8.0 
75 6 0.75 8.5 

POLE BASE CONNECTION 
STIFFENER BASE PLATE 

WALL PLATE HEIGHT RADIUS ANGLE WELD WELD DIA. THK. 
(IN.) (IN.) (IN.) (IN.) (IN.) (IN.) 

10 10.600 30.0° 0.25 0.625 24 2.25 
11 11.841 30.0° 0.25 0.625 27 2.50 
13 14.327 30.0° 0.25 0.625 32 2.75 
16 18.063 30.0° 0.25 0.625 39 3.00 
17 19.309 30.0° 0.25 0.625 42 3.25 

(t POLE AND PRIMARY ARM 

CAISSON AND LEVELING 
CONCRETE 

SECTION~ 

ANCHOR BOLT CIRCLE 

STIFFENER PLATE WELD 

(t PLATE AND POLE 

STIFFENER WALL WELD 

ANCHOR BOLT 

BASE PLATE 

NO. DIA. 
OF (IN.) 

6 2.0 
6 2.0 
6 2.0 
6 2.5 
6 2.5 

DATA 
ANCHOR 

CIRCLE LENGTH DIA. (IN.) (IN.) 

63 17.75 
63 21.00 
63 25.00 
63 30.25 
63 33.00 

BOLT 
HOLE 
DIA. ANGLE 
(IN.) 
2.25 60.0° 
2.25 60.0° 
2.25 60.0° 
2.75 60.0° 
2.75 60.0° 

STIFFENER 
PLATE WELD 

CAISSON DATA 
(FOR SINGLE AND DOUBLE 

ARM INSTALLATIONS) 

DEPTH PAY V BARS 
PROJECTION DIA. (D) LENGTH (L) (IN.) (IN.) (FT.) (FT.) SIZE TOTAL 

11.25 36 12.5 13 #9 11 
11.50 36 14.5 15 #9 11 
11.75 42 16.5 17 /19 14 
12.50 48 20.5 21 /19 18 
12.75 54 20.5 21 Jig 23 

BASE PLATE DETAIL 

PULL BOX 

FINISHED GROUND 
LINE 

ONE 2"0 RIGID CONDUIT 
FOR LUMINAIRE AND TWO 
3"0 RIGID CONDUITS FOR 
SIGNAL ITEMS. (2'-0" MIN. 

DEPTH, 2'-6" MIN. DEPTH 
UNDER ROADWAY) 

NUT COVER 

z 
D 
;:: 
u 
w 
""? 
D 
O'.'. 
CL 

1-
_J 
D 
aJ 

O'.'. 
D 
:r: 
u 
~ 

POLE,MAST ARM,OR 
LUMINAIRE ARM WALL 

I " MAXIMUM FIT-UP GAP 
BE TWEEN POLE WALL 

AND BACKING RING 

V BARS 
SPACED 

EQUALLY 

B~ 1:40 Mox 

TIP OF LOADED MAST ARM MUST BE 
ABOVE BASE OF MAST ARM IN FINAL 
DEFLECTED POSITION. ADJUST B DURING 
CONSTRUCTION TO ACHIEVE THIS. X 

BASE PLATE DR 
FLANGE PLATE 

2" X 1/4" 
BACKING RING POLE,MAST ARM,OR 

LUMINAIRE ARM WALL 

CJP 

BASE PLATE DR 
FLANGE PLATE 

#4 SPIRAL 
SOCKET WELD BACKING RING WELD 

CONSTRUCTION REQUIREMENTS X = 7fo" FOR LUMINAIRE ARMS AND 
l/4" FOR POLES. SEE TABLE ON 
SHEET 2 OF 5 FOR MAST ARMS. DETAIL~ 

CA8} 
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DI A. 

ANCHOR BDL T - SEE 
GENERAL NOTES 21 AND 
22 ON SHEET 1 OF 5 

SIDEWALK OR LEVELING 
CONCRETE - SEE 

GENERAL NOTE 15 ON 
SHEET 1 OF 5 
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GENERAL NOTES 
I. REFER TO THE ROADWAY PLANS FOR THE ACTUAL CONFIGURATION AND LOCATION OF TRAFFIC SIGNAL HEADS AND SIGNS MARKED WITH A 1 . 

2. ALL POLES SHALL BE FABRICATED WITH ASTM A572 GRADE 65 STEEL. 

3. ALL ARMS SHALL BE FABRICATED WITH ASTM A572 GRADE 65 STEEL OR ASTM A595 GRADE A STEEL WITH A MINIMUM YIELD POINT OF 55 KS!. 

4. ALL POLES AND ARMS SHALL COMPLY WITH THE DIMENSIONAL TOLERANCES SPECIFIED IN ASTM A500, A501, OR A595. 

5. ALL POLES AND ARMS SHALL BE ROUND OR DODECAGONAL (12 SIDES) TUBES WITH A 0.14 IN/FT TAPER. 

6. HARDENED WASHERS SHALL CONFORM TO ASTM F436. 

7. ALL POLES AND ARMS SHALL BE GALVANIZED INSIDE AND OUTSIDE AFTER FABRICATION IN ACCORDANCE WITH ASTM A123, UNLESS PAINTING IS CALLED 
FOR ON THE PLANS. PAINTING SHALL CONFORM TO SECTION 522, DUPLEX COATING SYSTEM. 

8. POLE AND MAST ARM SPLICES SHALL BE MECHANICALLY FORCED TOGETHER FOR A SNUG FIT. 

9. ALL MAST ARMS MORE THAN 35 FT IN LENGTH SHALL BE TWO PIECE CONSTRUCTION TO LIMIT ARM WEIGHTS. 

10. GALVANIZED ASTM A325 H.S. BOLTS SHALL BE USED FOR ATTACHING MAST ARMS. A LUBRICATED TIGHTENING TORQUE OF 178 FT-LBS FOR ¥°4 11 

DIAMETER BOL TS.,1 AND 1300 FT-LBS FOR IY2" INCH DIAMETER BOLTS SHALL BE USED TO TIGHTEN ALL H.S. BOLTS. MAST ARMS SHALL BE TEMPORARILY 
SUPPORTED TO 1AKE LOAD OFF OF FIELD CONNECTIONS WHILE BOLTS ARE TIGHTENED IN ORDER TO FIRMLY SEAT THE FLANGE PLATE.BOLTS SHALL 
BE SEQUENTIALLY TIGHTENED. 

11. CAST POLE END CAP TO BE SECURED IN PLACE WITH 3 SET SCREWS. 

12. ALL SIGNAL HEADS, SIGNS, AND HARDWARE SHALL BE FIELD POSITIONED. 

13. ACCESSORIES TO BE HOT DIP GALVANIZED IN ACCORDANCE WITH ASTM A153. 

14. ALL PLATES SHALL BE FABRICATED WITH AASHTO M270 (ASTM A709) GRADE 36 STEEL AND SHALL COMPLY WITH THE DIMENSIONAL TOLERANCES 
SPECIFIED IN ASTM A6. ALL HANDHOLES SHALL BE FABRICATED WITH ASTM A572 GRADE 42 STEEL. 

15. LEVELING CONCRETE SHALL BE 3000 PSI AIR ENTRAINED CONCRETE VIBRATED IN PLACE BELOW THE POLE BASE PLATE. 

16. CAISSONS SHALL BE PLACED AGAINST UNDISTURBED EARTH. WET OR CAVING HOLES SHALL BE BACKFILLED WITH FLOW-FILL AND REDRILLED AFTER A 
THREE DAY CURING PERIOD WITHOUT THE USE OF A CASING. 

17. CAISSONS SHALL BE CONSTRUCTED WITH AIR ENTRAINED CLASS BZ CONCRETE IN ACCORDANCE WITH SECTION 503 OF THE STANDARD SPECIFICATIONS. 
REINFORCING STEEL SHALL BE GRADE 60. 

18. CAISSON CONCRETE MUST HAVE A MINIMUM COMPRESSIVE STRENGTH OF 2,700 PSI BEFORE INSTALLING THE SIGNAL STRUCTURE; VERIFY CONCRETE 
STRENGTH WITH MATURITY METER. 

19. U-BOL TS AND ANCHOR BOLTS SHALL BE FABRICATED WITH AASHTO M314-90 GRADE 55 STEEL. 

20. ANCHOR BOLTS SHALL BE FABRICATED WITH HEAVY HEX NUTS AND FLAT WASHERS, AND EXTENDED A MINIMUM OF ¥°4 11 ABOVE THE NUT AFTER 
COMPLETING THE TIGHTENING PROCESS. THREAD UPPER 12 INCHES AND GALVANIZE UPPER 13 INCHES OF THE ANCHOR BOLTS. FIELD WELDING OF 
ANCHOR BOLTS TO REBAR DURING ERECTION WILL NOT BE ALLOWED.ANCHOR BOLTS SHALL BE SET WITH A STEEL TEMPLATE UNTIL THE CONCRETE HAS 
CURED AT LEAST TWO DAYS. THEY SHALL BE TIGHTENED USING THE TURN-OF-NUT METHOD BY FIRST TIGHTENING THEM TO SNUG TIGHTtWHICH IS 
DEFINED AS THE TIGHTNESS THAT EXISTS WHEN THE UPPER AND LOWER NUTS ARE IN FIRM CONTACT WITH THE BASE PLATE. WITH MAS ARMS FREE 
TO DEFLECT, THE UPPER AND LOWER NUTS SHALL THEN EACH BE ROTATED AN ADDITIONAL 1/12 TURN (30° ± 5°) WITH A SLUGGING, HYDRAULIC OR 
AIR IMPACT WRENCH. 

21. WELDING OF STEEL SHALL CONFORM TO THE REQUIREMENTS OF ANSI/ AWS Dl.1. ALL AREAS TO BE WELDED SHALL BE GROUND TO BRIGHT MET AL. ALL 
WELDING AND REQUIRED TESTING SHALL BE COMPLETE BEFORE ANY MATERIAL IS GALVANIZED. ALL CIRCUMFERENTIAL WELDS SHALL BE 
NON-DESTRUCTIVELY TESTED USING THE ENHANCED MAGNETIC PARTICLE METHOD IN ACCORDANCE WITH SUBSECTION 509.18 (d) OF THE STANDARD 
SPECIFICATIONS. THE ACCEPTANCE CRITERIA IS STATED IN TABLE 6.1 OF ANSI/AWS DI.I. ALL LONGITUDINAL WELDS WITHIN 6 INCHES OF FULL 
PENETRATION CIRCUMFERENTIAL GROOVE WELDS AND FULL PENETRATION GROOVE WELDS SHALL BE INSPECTED AS SPECIFIED ABOVE. MAXIMUM WELD 
UNDERCUT SHALL BE 0.01 INCHES. 

22. ALL ELECTRICAL CONNECTIONS TO THE SIGNALS SHALL BE GROUNDED IN ACCORDANCE WITH APPLICABLE ELECTRICAL CODES. 

23. CERTIFIED MILL TEST REPORTS INCLUDING CHARPY V-NOTCH (CVN) TEST RESUL TS1_WELD INSPECTION REPORTS AND ENHANCED MAGNETIC PARTICLE 
TEST REPORTS SHALL BE SUBMITTED TO CDOT STAFF BRIDGEi 4201 E. ARKANSAS AvE., DENVER COLORADO 80222 AS SOON AS THEY BECOME 
AVAILABLE. CVN TEST RESULTS FOR ASTM A572 GRADES 42i ::,5 AND 65 STEEL SHALL HAVE A MINIMUM VALUE OF 15 FT-LBS AT 40° F AS PER THE H 
FREQUENCY TEST REQUIREMENTS IN AASHTO T243 (ASTM Ao73). 

24. SHOP DRAWINGS SHALL BE SUBMITTED TO THE ENGINEER FOR REVIEW IN ACCORDANCE WITH SUBSECTION 105.02 OF THE STANDARD SPECIFICATIDNS. 

25. TRAFFIC SIGNALS MOUNTED ON MAST ARMS SHALL BE FURNISHED WITH ASTRO TYPE MOUNTING BRACKETS. 

26. END SECTION DIAMETERS MUST BE INCREASED TO ACCOMMODATE OUT-OF-ROUNDNESS, GALVANIZING THICKNESS AND SEAM WELD PROFILES TO PROVIDE 
THE MINIMUM REQUIRED ARM SLIP SPLICE LENGTHS AND POLE MEMBER OVERLAPS. 

27. SECURE ARM FLANGE PLATE,PDLE BASE PLATE,AND CONNECTION FACE PLATE DURING WELDING TO PREVENT DISTORTION. 

28. IF THE VERTICAL DEFLECTIONS DURING A 10 TO 20 MPH WIND EXCEED THE GALLOPING DEFLECTION LIMITS LISTED IN THE TABLE ON SHEET 2 OF 4, 
THE OWNER SHALL INST ALL AN ALUMINUM SIGN BLANK (1611 X 66 11 OR LARGER) NEAR THE FREE END OF THE TRAFFIC SIGNAL MAST ARM. SAID SIGN 
BLANK SHALL BE ROTATED ABOUT THE LONGITUDINAL AXIS OF THE ARM WHILE THE WIND BLOWS TO MINIMIZE THE GALLOPING DEFLECTIONS. CONTACT 
STAFF BRIDGE FOR MORE INFORMATION. 

29. ONE DRILLED HOLE WITH A MAXIMUM DIAMETER OF 7'4 11 IS ALLOWED AT LOCATIONS MARKED WITH A & TO ACCOMMODATE ELECTRICAL WIRING. 

30. SEE S-614-42 AND S-614-43 FDR "CABINET FOUNDATION DETAILS" AND "TRAFFIC LOOP AND MISC. SIGNAL DETAILS" RESPECTIVELY. 

DESIGN DATA 

I. DRAWING SHOWN HAS 5 SIGNAL HEADS, SHORTER ARM LENGTHS MAY HAVE FEWER HEADS. 
THIS CONFIGURATION IS INTENDED TO REPRESENT A WORST CASE LOADING SITUATION. 

(55'), 50' (45') 40' (35'), 30' (25') 
5 SIGNAL HEADS 4 SIGNAL HEADS 3 SIGNAL HEADS 2 SIGNAL HEADS 

THE DESIGN LENGTH "L" FOR EACH SERIES IS SHOWN IN PARENTHESIS. 

2. THE DESIGNS HEREIN ASSUME THAT SIGNALS ARE INSTALLED WITHIN THE ROADWAY 
EARTHWORK PRISM WITH THE FOLLOWING SOIL PARAMETERS: 

SOIL DENSITY y = 110 LB.ICU.FT. 
SOIL COHESION = 750 LB.ISO.FT. FOR MEDIUM STIFF COHESIVE SOIL 
SOIL 0 ANGLE = 30° FOR MEDIUM DENSE COHESIONLESS SOIL 
SF - 1.25 FDR TORSIONAL RESIST ANGE AND 3.0 FDR FLEXURAL RESIST ANGE 

3. CONTACT THE ENGINEER IF ANY OF THE FOLLOWING SOIL CONDITIONS ARE ENCOUNTERED 
DURING DRILLING: 

(A) SIGNALS WILL NOT BE INSTALLED WITHIN THE ROADWAY EARTHWORK PRISM. 
(8) THE SOIL HAS A HIGH ORGANIC CONTENT DR CONSISTS OF SA TUR A TED SILT AND CLAY. 
(C) THE SITE WON'T SUPPORT THE WEIGHT OF THE DRILLING RIG . 
(D) THE FOUNDATION SOILS ARE NDT HOMOGENOUS. 
(E) FIRM BEDROCK IS ENCOUNTERED 

4. TRAFFIC SIGNAL STRUCTURES HAVE BEEN DESIGNED IN ACCORDANCE WITH THE AASHTO 
STANDARD SPECIFICATIONS FDR STRUCTURAL SUPPORTS FDR HIGHWAY SIGNS LUMINAIRES, 
AND TRAFFIC SIGNALS, FOURTH EDITION, 2001. 

P=lO LB. 

(CAMERA) ... /

A=!.125 SQ. FT. 
Cd =1.2 

5. A DESIGN WIND VELOCITY OF 100 MPH AND ONE 12' LANE WITH A 65 MPH TRUCK IND!u~c~ED~::!!:::::=:::=:===:::::::::::::::::.::::::.:::::.:::~---~ 
GUST LOADING HAVE BEEN USED FDR THE DESIGNS HEREIN. P=75 LB. 

I 
I 

d:: 
---..:::::i ~· A=3.3 SQ. FT. 

6. GALLOPING LOADS ARE EXCLUDED FROM FATIGUE DESIGN AND CATEGORY TWO IMPORTANCE Cd=i.2 
FACTORS HAVE BEEN USED. (FLAT HEAD) 

7 . THE SOCKET WELD OPTION IS LIMITED TD 150% OF THE ALLOWABLE FATIGUE STRESS FOR 
AN E'WELD IN ORDER TD RECOGNIZE THE BENEFICIAL EFFECTS DERIVED FROM LOAD 
SHARING BETWEEN THE TWO WELDS. 
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POLE DATA 
MAST 

BASE SECTION * END SECTION ARM • 
LENGTH 
(L) (FT.) LENGTH TOP 0 BOTTOM 0 THK. LENGTH TOP 0 (IN.) (FT.) (IN.) (IN.) (IN.) (FT.) 

ALL 
ARMS 24.47 11.57 15.00 0.3125 16.00 9.90 

* BASE SECTION LENGTHS INCLUDE THE SPLICE LENGTH AS PER THE "MAST 
ARM SLIP SPLICE DETAIL" ON SHEET 2 OF 4 

+ SEE GENERAL NOTE 26 

BOTTOM 0 
(IN.) 

12.14 

... 

THK. 
(IN.) 

0.1793 

LOWER-+ 
HANDHOLE c: ==== =-
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0 I-

r--

G ' 2'-0" MIN. I I 1; 

FACE OF CURB OR '° 
EDGE OF PAVEMENT , 

n 

SECTION LETTER OR 
/DETAIL NUMBER IDENTIFICATION t CROSS REFERENCE DRAWING 

NUMBER (IF BLANK, REFERENCE 
IS TO SAME SHEET) 

HEAD FOR SECTION CUT 
AND LEADER LINE FOR DETAIL 
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MAST ARM DATA 
MAST GALLOPING 
ARM BASE SECTION* END SECTION+ DEFLECTION 

LENGTH LIMITS (~) 
(L) (FT.) 

LENGTH TIP 0 TRUNK 0 THK LENGTH TIP 0 TRUNK 0 THK. (IN)• 
(FT.) (IN.) (IN.) (IN.) (FT.) (IN.) (IN.) (IN.) 

25 23.92 6.65 10.00 0.2391 N.A. N.A N.A. N.A. 

!tPDLEl ~f==16 
~It ARM 

AT REST 
CD 

Y = DIAMETER OF A ROUND TUBE. 

35 33.92 7.50 12.25 0.2391 N.A. N.A N.A. N.A. 
+ 
+ GALLOPING DEFLECTION LIMITS Z = PERPENDICULAR DISTANCE BETWEEN FLATS. 

Y AND Z ARE OUTSIDE DIAMETER DIMENSIONS. 
Z/Y RATIO MUST BE .98 MINIMUM. 45 25.16 9.73 13.25 0.3125 20.00 7.46 10.26 0.1793 6" 

55 25.34 11.20 14.75 0.3125 30.00 7.56 11.76 0.1793 11" 

* BASE SECTION LENGTH INCLUDES THE SPLICE LENGTH AS PER THE "MAST ARM SLIP SPLICE DETAIL" BELOW. 
+ SEE GENERAL NOTE 26 ON SHEET 1 OF 4. 
e SEE GENERAL NOTE 28 ON SHEET 1 OF 4. 
+ DEFLECTION TDD SMALL TD MEASURE. 
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V2" NUT HOLDER FDR 
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2. 15' LUMINAIRE ARM SHAFT: WALL THICKNESS = 0.1793"; LINEAR TAPER = 
0.14 IN./FT.; DIAMETER AT ARM SIMPLEX PLATE = 4.679". 
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RING DETAIL 

END CAP DETAIL MAST ARM SLIP SPLICE DETAIL 11 C11 HOOK DETAIL SECTION EID 
Com uter File Information Sheet Revisions 

Creation Date: 07 /04/ 12 Date: Comments 

Created By: LAW ~ 
-------------------- '----JI 1-------1--------------1 

Last Modification Date: ~ 
------------------ '----JI 1-------1--------------1 

Last Modified By: ~ 
-------------------- '----JI 1-------1--------------1 

CAD Ver.: MicroStation V8 Scale: Not to Scale Units: English (=> 

Colorado Department of Transportation 

~ 2829 W. Howard Pl. 
Denver, CO 80204 

liiit!!!!!:iit Phone: 303-75 7-9436 
~ FAX:303-757-9219 

Traffic & Safety Engineering MKB 

ALTERNATE TRAFFIC SIGNAL-S_T_AN_D_A_RD_P_L_A_N_N_O_. -
S-614-40A 

25' - 55' SINGLE MAST ARMS Standard Sheet No. 2 of 4 
Issued By: Traffic & Safety Engineering Branch July 31, 2019 Project Sheet Number: 



• BEND RADIUS MEASURED TD THE It OF EACH U-BOL T. INCREASE RADII AS NEEDED TD 
ACCOMODATE OUT-OF-ROUNDNESS, GALVANIZING THICKNESS AND SEAM WELD PROFILES. 
U-BOL TS SHALL BE TIGHTENED ~2 TURN (30° ± 5°) PAST SNUG TIGHT; PEEN 
THREADS AFTER TIGHTENING. U-BOLTS AND FACEPLATE SHALL BE MOUNTED ON BASE 
SECTION PRIOR TD SHIPMENT. 

+ MATCH FIT STOP BAR TD SIDE PLATE USING TACK WELDS TD ENSURE UNIFORM 
REARING. 

• STOP ALL WELDS 1/2" SHORT OF PLATE EDGES AND BOLT HOLES. 

* BEND STOP BAR TD MATCH POLE CURVATURE. 
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SOCKET WELD DATA 
ARM 

LENGTH 
(FT.) 

25 
MAST 35 
ARMS 45 

55 
POLE ALL 

LUMINAIRE ARMS ALL 

BACKING 
ARM 

LENGTH 
(FT.) 

25 
MAST 35 
ARMS 45 

55 
POLE ALL 

LUMINAIRE ARMS ALL 

E w, w, 
(IN.) (IN.) (IN.) 

0.2391 0.285 0.183 
0.2391 0.285 0.183 
0.3125 0.372 0.239 
0.3125 0.372 0.239 
0.3125 0.372 0.239 
0.1793 0.214 0.138 

RING WELD DATA 

E w, w2 
(IN.) (IN.) (IN.) 

0.1196 0.489 0.289 
0.1196 0.489 0.289 
0.1566 0.563 0.385 
0.1566 0.563 0.385 
0.1566 0.563 0.385 
0.0897 0.429 0.212 

~j 
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ARM MUST BE ABOVE 
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FINAL DEFLECTED 
POSITION. ADJUST ~ 
DURING CONSTRUCTION 
TD ACHIEVE THIS. 
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GENERAL NOTES: 

I. THE CONTRACTOR SHALL FIELD VERIFY THAT THE HEIGHT OF THE SIGNALS ABOVE THE 
ROADWAY SURFACE MEETS THE CDOT CLEARANCE REQUIREMENTS AS SHOWN ON SHEET 2 OF 
13 PRIOR TO DRILLING HOLES FOR TETHER AND SPAN WIRE EYEBOL TS. 

2. ORIENT SPAN WIRE HOLES ON A STRAIGHT LINE BETWEEN POLES WITHOUT KINKS. 

3. POLES SHALL BE HOT-DIP GALVANIZED IN ACCORDANCE WITH THE SECTION 509.24 OF THE 
STANDARD SPECIFICATIONS AS CALLED FOR ON THE ROADWAY PLANS. 

4. CAISSONS SHALL BE PLACED AGAINST UNDISTURBED EARTH. WET OR CAVING HOLES SHALL BE 
BACKFILLED WITH FLOW-FILL AND REDRILLED AFTER A THREE DAY CURING PERIOD WITHOUT 
THE USE OF A CASING. 

5. CAISSON CONCRETE SHALL REACH 80% OF THE REQUIRED STRENGTH PRIOR TO INST ALLING 
SPAN WIRE AND TETHER CABLES. 

6. WELDING OF STEEL SHALL CONFORM TO THE REQUIREMENTS OF ANSI/ AWS D!.1. ALL AREAS TO 
BE WELDED SHALL BE GROUND TO BRIGHT MET AL. ALL WELDING AND REQUIRED TESTING 
SHALL BE COMPLETE BEFORE ANY MATERIAL IS GALVANIZED. ALL CIRCUMFERENTIAL WELDS 
SHALL BE NON-DESTRUCTIVELY TESTED USING THE ENHANCED MAGNETIC PARTICLE METHOD IN 
ACCORDANCE WITH SUBSECTION 509.18 (D) OF THE STANDARD SPECIFICATIONS. THE 
ACCEPT ANGE CRITERIA IS STATED IN TABLE 6.1 OF ANSI/ AWS D!.1. ALL LONGITUDINAL WELDS 
WITHIN 6 INCHES OF FULL PENETRATION CIRCUMFERENTIAL GROOVE WELDS AND FULL 
PENETRATION GROOVE WELDS SHALL BE INSPECTED AS SPECIFIED ABOVE. MAXIMUM WELD 
UNDERCUT SHALL BE 0.01 INCHES. 

7. ALL ELECTRICAL CONNECTIONS TO THE SIGNALS SHALL BE GROUNDED IN ACCORDANCE WITH 
APPLICABLE ELECTRICAL CODES. 

8. WORKING DRAWINGS SHALL BE SUBMITTED TO THE ENGINEER FOR REVIEW IN ACCORDANCE 
WITH SUBSECTION 105.02 OF THE ST AND ARD SPECIFICATIONS. 

9. DEFINITIONS: 
I.D. = INSIDE DIAMETER 
O.D. = OUTSIDE DIAMETER 
NPS = NOMINAL PIPE SIZE 

Sheet Revisions 

DESIGN DATA 

SPAN WIRE LOADING IS BASED ON THE SIGN AND SIGNAL LOCATIONS SHOWN ON SHEET 2. 

THE DESIGNS HEREIN ASSUME THAT SIGNALS ARE INSTALLED WITHIN THE ROADWAY PRISM WITH 
THE FOLLOWING SOIL PARAMETERS: 

SOIL DENSITY= 110 LB./CU.FT 
SOIL COHESION= 750 LB./SQ.FT 
SOIL 0 ANGLE= 30 DEG. FOR MEDIUM DENSE COHESIONLESS SOIL 
S.F.= 2.0 FOR FLEXURAL RESIST ANGE (OVERTURNING) 

CONT ACT THE ENGINEER IF ANY OF THE FOLLOWING SOIL CONDITIONS ARE ENCOUNTERED DURING 
DRILLING: 

(A) STRAIN POLES WILL NOT BE INSTALLED WITHIN THE ROADWAY PRISM. 
(B)THE SOIL HAS A HIGH ORGANIC CONTENT OR CONSISTS OF SATURATED SILT AND CLAY. 
(C) THE SITE WON'T SUPPORT THE WEIGHT OF THE DRILLING RIG. 
(D) THE FOUNDATION SOILS ARE NOT HDMDGENDUS. 
(E) FIRM BEDROCK IS ENCOUNTERED. 

SPAN WIRE STRUCTURES HAVE BEEN DESIGNED IN ACCORDANCE WITH THE AASHTO STANDARD 
SPECIFICATIONS FOR STRUCTURAL SUPPORTS FOR HIGHWAY SIGNS LUMINAIRES, AND TRAFFIC 
SIGNALS, FOURTH EDITION, 2001 WITH CURRENT INTERIMS (2006). 

A DESIGN WIND VELOCITY OF 110 MPH WAS USED IN THE DESIGN. 

AN IMPORTANCE FACTOR OF 0.71 WAS USED IN THE DESIGN. 

MATERIAL DATA 

SPAN AND TETHER WIRES 

STRAIN POLE 

EYEBOLTS 

BARS,PLATES AND CURVED WASHERS 

NUTS 

HARDNED WASHERS 

PDLES,BARS AND PLATES 

POLES 

CAISSON CONCRETE 

NOTES: 

STANDARDS 
(ASTM/AASHTD;CDOT) 

A475 

VARIOUS 

A307 

A709/M-270 

A563/M-291 

F436 

VARIOUS 

VARIOUS 

CDDT 

NOTES 

SEE NOTE 1 

SEE NOTE 2 

SEE NOTE 3 

GRADE 36 OR 50 

SEE NOTE 4 

SEE NOTE 5 

SEE NOTE 6 

I. SPAN WIRE SHALL BE SEVEN WIRE STRAND, ZINC-COATED STEEL WIRE, UTILITIES 
GRADE OR BETTER. TETHER WIRE SHALL BE %" 0, SEVEN WIRE STRAND, ZINC-COATED 
STEEL WIRE, UTILITIES GRADE DR BETTER. 

2. STRAIN POLE SHALL BE WELDED OR SEAMLESS STEEL PIPE CONFORMING TO THE 
SPECIFICATIONS OF ASTM A53 GRADE B, A500 GRADE B, DR A106 GRADE B. 

3. SPAN WIRE EYEBDL TS SHALL BE 1110. TETHER WIRE EYEBDL TS SHALL BE 7'4"0. 

4. POLES, BARS AND PLATES SHALL COMPLY WITH THE DIMENSIONAL TOLERANCES THAT 
ARE SPECIFIED IN ASTM A500, A501, 595 DR A6, AS APPLICABLE. 

5. CERTIFIED MILL TEST REPORTS INCLUDING CHARPY V-NOTCH (CVN) TEST RESULTS, 
WELD INSPECTION REPORTS AND ENHANCED MAGNETIC PARTICLE TEST REPORTS SHALL 
BE SUBMITTED TO CDOT STAFF BRIDGE, 2829 W. HOWARD PL., DENVER COLORADO 
80204 AS SOON AS THEY BECOME AVAILABLE. CVN TEST RESULTS FOR ASTM A572 
GRADES 42,55 AND 65 STEEL SHALL HAVE A MINIMUM VALUE OF 15 FT-LBS AT 40°F 
AS PER THE H FREQUENCY TEST REQUIREMENTS IN AASHTO T243 (ASTM A673). 

6. CAISSONS SHALL BE CONSTRUCTED WITH AIR ENTRAINED (5 TO 8%) CLASS BZ 
CONCRETE IN ACCORDANCE WITH SECTION 503 OF THE STANDARD SPECIFICATIONS. 

-SPAN WIRE GENERAL NOTES-

ROADWAY TRAFFIC SIGNAL PLANS SHALL SHOW: 

I. STRAIN POLE SIZES AND LOCATIONS (INTERSECTION, X 8c Y COORDINATES). 
2. LENGTH OF SPAN WIRE BETWEEN EACH SET OF STRAIN POLES. 
3. TRAFFIC SIGN AND SIGNAL SIZE AND LOCATIONS ALONG EACH SPAN WIRE. 
4. SPAN WIRE AND TETHER CABLE SIZES. 
5. LANE LINE LOCATIONS UNDER SPAN WIRES. 
6. POLE HEIGHT AT EACH CORNER. 
7. CAISSON PAY LENGTH. 
8. LUMINAIRE LOCATIONS AND ORIENTATION ANGLES. 

INDEX 

I. SPAN WIRE GENERAL NOTES 
2. SPAN WIRE DETAILS (1 OF 3) 
3. SPAN WIRE DETAILS (2 OF 3) 
4. SPAN WIRE DETAILS (3 OF 3) 
5. FOUND A TIDN DETAILS 
6. EXAMPLES 
7. SINGLE SPAN SELECTION CHARTS 
8. DOUBLE SPAN STRAIN POLE SELECTION CHARTS (1 OF 4) 
9. DOUBLE SPAN STRAIN POLE SELECTION CHARTS (2 OF 4) 
10. DOUBLE SPAN STRAIN POLE SELECTION CHARTS (3 OF 4) 
11. DOUBLE SPAN STRAIN POLE SELECTION CHARTS (4 OF 4) 
12. DOUBLE SPAN SPAN-WIRE DIAMETER SELECTION CHARTS (1 OF 2) 
13. DOUBLE SPAN SPAN-WIRE DIAMETER SELECTION CHARTS (2 OF 2) 
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P = 28 LB P = 28 LB 
A= 7 SQ. FT. A= 7 SQ.FT. 

10'-0" 10'-0" 

P = 48 LB P = 48 LB 
A = 8.67 SQ. FT. A = 8.67 SQ. FT. 

SPAN LENGTH 
( { EYEBDL T TD { EYEBOL T ) 

I I /SPAN WIRE ~- -
I II II I I 

I \__ TETHER WIRE I 

I I 
iV---STRAIN POLE (TYP.) ' 

I 
' ' 

SAG (SPAN WIRE) = 5% X SPAN LENGTH 
SAG (TETHER WIRE) = 2% X SPAN LENGTH 

SAG DIAGRAM 

P = 28 LB 
A = 7 SQ. FT. 

10'-0" 

P = 60 LB 
A = 15 SQ. FT. 

10'-0" 

P = 48 LB P = 48 LB P = 63 LB 
A = 8.67 SQ. FT. A = 8.67 SQ. FT. A = 14 SQ. FT. 

~ 
(/) 

Lu 
a:: 
~ 
a:: 
Lu 
:r: 
I-
Lu 
I-

LEGEND 
(i) HANDHDLE. 

G) 1'°411 0 HOLE(S) FDR PEDESTRIAN PUSH BUTTONS. SEE RDNJWAY TRAFFIC SIGNAL PLAN FDR LOCATIONS. 

G) 11/iG" 0 HOLE FDR PEDESTRIAN SIGNAL. SEE RDNJWAY TRAFFIC SIGNAL PLAN FDR LOCATIONS. 

G) 1Y1G" 0 HOLE FOR POLE MOUNTED TRAFFIC SIGNAL(S). SEE RONJWAY TRAFFIC SIGNAL PLAN FDR LOCATIONS. 

(D %11 0 HOLE FDR 1'°4 11 0 TETHER CABLE EYEBDL T. 

© %" 0 HOLE FDR 1'°4 11 0 TETHER CABLE EYEBDL T CONNECTION ON SECONDARY SPAN. 

0 !Ya" 0 HOLE FDR 1" 0 SPAN WIRE EYEBDL T. 

© !Ya" 0 HOLE FDR 1" 0 SPAN WIRE EYEBDL T CONNECTION ON SECONDARY SPAN. 

(v 4" 0 WEATHERHENJ 1 PER POLE AT UPPER CONTROL CABLE PENETRATION. 

@) OPTIONAL WELDED SPLICE LOCATION FDR POLE EXTENSION. 

@ REMOVABLE RAINTIGHT CAP. 

@ LUMINAIRE ARM, SEE LUMINAIRE ARM NOTES ON SHEET 4 OF 13. 

@ OPTIONAL STRUCTURAL WELDED SPLICE LOCATION. 

@ PULL BOX 

@) LOWER CONTROL CABLE PENETRATION 

@ FOUNDATION 
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/ 

STRAIN POLE / 

HANDHOLE 

/ 

SP AN WIRE ORIENT A TION 
(EYEBOL TS AND WASHERS NOT SHOWN FOR CLARITY) 

I" MIN . TO 2" MAX . 

JAM NUT 

HEX NUT 

3" X 3" X 1/211 

CURVED WASHER WITH 
Ya" 0 HOLE (TYP.) 

CABLE STRANDVISE 

TETHER WIRE 

1'4" 0 EYEBOLT 

CURVED WASHER 

TETHER WIRE CONNECTION TO STRAIN POLE 

tl/4" X 1/4" 
BACKING RING 

STRUCTURAL WELDED SPLICE 

SET SCREWS 
(TOT. 3 MIN.) 

I" MIN. TO 2" MAX. 

JAM NUT 
HEX NUT 

EYEBOLT,HEX AND JAM NUTS 
AND CURVED WASHERS FOR 

SECONDARY SPAN WIRE 

REMOVABLE RAINTIGHT POLE CAP 

CABLE STRANDVISE 

SPAN WIRE 
GALVANIZED 
CABLE RING 

3" X 3" X 1/211 

CURVED WASHER 

STRAIN POLE WITHOUT LUMINAIRE ARM EXTENSION 

NOTES: 

I. OPTIONAL FIELD WELD: REPAIR DAMAGED HOT-DIP GALVANIZING WITH ZINC-BASED ALLOY 
SOLDER AS PER ASTM A7BO ANNEX Al OR SPRAYED ZINC METALLIZING AS PER ANNEX A3 TO 
PROVIDE A MINIMUM COATING THICKNESS OF 3.0 MILLS IN ACCORDANCE WITH TABLE 2 FOR 
COATING GRADE 75. 

OPTIONAL EXTENSIDN 
FOR LUMINAIRE ARM I>+-~--< SEE NOTE I 

I" MIN . TO 2" MAX . 
SPAN WIRE 

GALVANIZED 
CABLE RING 

JAM NUT 
HEX NUT 

3" X 3" X 1/2" CURVED 
WASHER WITH ii/a" 0 

HOLE (TYP.) 

EYEBOLT,HEX AND JAM 
NUTS AND CURVED WASHERS 
FOR SECONDARY SPAN WIRE 

3" X 3" X 1/211 

CURVED WASHER 

STRAIN POLE WITH LUMINAIRE ARM EXTENSIDN 

SPAN WIRE CONNECTION TO STRAIN POLE 

Com uter File Information Sheet Revisions 

-SPAN WIRE DETAILS (2 OF 3)-

TYP. 1/ 4 

THREADED HOLES FOR 1/4" 0 
COVER PLATE BOLTS (TYP.) 

114" RING PLATE, 

~l HANDHOLE = l PIPE 

l/4 11 RING PLATE 

1/4'' 0 CAP SCREW, 
TOTAL 2 

HANDHOLE IN POLE WALL -
GRIND INSIDE/OUTSIDE EXPOSED 
EDGES TO I/a" RADIUS 

0..: 
>­

- I-

BEND TO FIT POLE -----1-­
CURVATURE 

PIPE WALL 

1%" RADIUS 
(TYP.) 

~ft HANDHOLE / PIPE 

HANDHOLE DETAILS 

HOLES FOR 1/4 11 0 COVER PLATE 
BOLTS, TAP THREADS IN RING 

PLATE AFTER BENDING AND 
PRIDR TO WELDING, TYP. 

0..: 
>­
I-

BY" 
!Ya" RADIUS 

(TYP.) 

= a.: 
;;;!: >-

I-

C) _, 

+----+-----0 

7fo" 0 HOLE 
FOR 1/4" 0 
COVER PLATE 
BOLT, TYP. 

C) _, 

%" RADIUS 
(TYP.) l HANDHOLE / PIPE 

l/1\ 11 THICK COVER PLATE 
(BEND TO FIT RING PLATE CURVATURE) 

l/4 11 THICK RING PLATE 
(BEND TO FIT POLE CURVATURE) 
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PIPE 2" STD. X 10 11 

WITH 811 PROJECTION 

0.1793 

TIP DIAMETER OF 
TAPERED SECTION 
= 2.79611 • TYPICAL 

FOR BOTH LUMINAIRE 
ARMS LENGTHS 

10'-0" DR 15'-0" NOMINAL 
(SEE LUMINAIRE ARM NOTES BELOW) 

2'-0" HORIZONTAL SECTION 

LUMINAIRE ARM 

1/4" THICK TOP 
AND BOTTOM PLATES 

(.') 
z 

4W' (TYP.) 

GUSSET PLATE 

vi 211 0 ACCESS HOLE 

;::: 
z 
:::::, 
D 
::::. 

POLE SIMPLEX PLATE i~ 

REMOVABLE RAINTIGHT POLE CAP 

I/" (TYP.) 

LUMINAIRE ARM NOTES 

\_(i_ 2110 ACCESS HOLE 

GUSSET PLATE 

BOTTOM PLATE 

SECTIONE9 

I. 10'-0" LUMINAIRE ARM SHAFT: WALL THICKNESS = 0.1793 11 ; 

LINEAR TAPER = 0.14 IN./FT.; DIAMETER AT ARM SIMPLEX PLATE = 4.066" 

2. 15'-0" LUMINAIRE ARM SHAFT: WALL THICKNESS = 0.1793"· 
LINEAR TAPER = 0.14 IN./FT.; DIAMETER AT ARM SIMPLEX PLATE = 4.679". 

3. THE 30'-0" DR 40'-0" HEIGHT IS MEASURED FROM THE EDGE OF SHOULDER 
DR GUTER FLOW LINE TD THE CENTER OF THE LUMINAIRE. POLE ASSEMBLY 
SHALL BE AT SUFFICIENT LENGTH TO DBT AIN MOUNTING HEIGH\ WITH MAX. 
PERMISSIBLE MAST ARM RISE OF 2'-0" FROM TOP OF POLE TD cENTER OF 
LUMINAIRE. 

-SPAN WIRE DETAILS (3 OF 3)-

8 II 

I" (TYP.) 

u.: 
>-
!=. 

SECTION~ 

REMOVABLE RAINTIGHT 
POLE CAP 

(i_ LUMINAIRE ARM, 
AND ACCESS HOLE 

2"0 ACCESS HOLE 

f~ 110 H.S. BDL T THROUGH %110 HOLE IN ARM 
SIMPLEX PLATE (TOT AL 3). 
TAP HOLES IN POLE 
SIMPLEX PLATE 

OPTIONAL WELDED SPLICE 

STRAIN POLE 
~ POLE SIMPLEX y PLATE 

STRAIN POLE 
EYEBDLT CONNECTING 
TD SECONDARY SPAN 

LUMINAIRE ARM 

7 II 
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BOTTOM PLATE 

LUMINAIRE ARM 

STRAIN POLE 

POINT OF TANGENCY AT 
END OF GUSSET PLATE 

SECTION~ 

(BOTTOM PLATE SHOWN; TOP PLATE SIMILAR) 

• STOP ALL WELDS 1/2" SHORT OF PLATE EDGES AND 
BOLT HOLES. 
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I 

L----------1~~=~~ 
i- - - - - - - - - - - lrL!'""""==,s-, 

CABLE STRAND VICE 

SPAN WIRE 

C, 
' ;.... 

4" 0.0. PIPE, 90° ELBOW 
(6" CENTERLINE RADIUS) 

GRIND TO ROUND INSIDE EDGES 
TD PREVENT WIRE DAMAGE WHEN 

WIRES ARE PULLED 

GALVANIZED 
CABLE RING 

4" CLAMP-ON 
WEATHERHEAD 

UPPER CONTROL CABLE PENETRATION DETAIL 
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't STRAIN POLE / CAISSON~ 

' 

FINISHED GRADE 
t, 

I> 

' -~~>'»»»» '0(0(0(0(0(0(, 
,,>07>07)07)07)-~,, 

I> 

t, 

"" ' 7fo" 
"" 

COUPLER 

Y, 

I> 

- ----' -ts 
I> 

I> 
I> 

t, 
I> 

I> 
I> 

t, 
I> 

TOP OF CAISSON 

oy J 

---~ 

30° (TYP.) 
STRAIN POLE 

;.... 

9 
;.... 

SHOE AND FIN PLATE DETAILS 
(1/4" THICK) 

LOWER CONTROL CABLE 
PENETRATION (4" 0 I> 

NIPPLET 4" EXTENSION 
WI H 3" THREAD) I> 

~ 
t, 't STRAIN POLE~ 

I BEARING PLATE 
I> 

t, 

SHOE AND FIN 
PLATES (TYP.) 

I 

DE~AIL8 
(OPTIONAL CENTRALIZER WITH SHOE AND FIN PLATES, 

AND PULL BOX NOT SHOWN FOR CLARITY) 

CAISSON CONCRETE 

1/4 11 THICK SHOE 
PLATE (TOT. 3) 

1/4" THICK FIN 
PLATE (TOT. 3) 
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STRAIN POLE 

3'-0" 0 CAISSON 

't STRAIN POLE / CAISSON 

Sheet Revisions 
Date: Comments 

------------------------------------------------

I 

I 

I Y2" 
I jlYP. 

-=========== ...... :!D 

BEARING PLATE 

BEARING PLATE DETAILS 
(1/4" THICK) 

CAISSON DETAILS 

STRAIN CAISSON DEPTHS 
POLE SIZES 

COHESIVE COHESIDNLESS 
(IN, X IN.) SOIL (FT.) SOIL (FT.) 

12. 75 X 0.500 14.5 12.5 

14 X 0.500 15.5 12.5 

16 X 0.500 17.5 13.5 

18 X 0.500 18.5 14.5 

20 X 0.500 20.5 14.5 

24 X 0.500 22.5 15.5 

24 X 0.688 23.5 16.5 

IIHII 

(IN.) 

10% 

IOYs 

9Ys 

BYs 

7Ys 

5Ys 

5Ys 
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FINISHED 
GROUND 

LINE 

6" THICK MAT OF 
%" RIVER ROCK 

ONE 2" 0 RIGID CONDUIT 
FDR LUMINAIRE AND TWO 
311 0 RIGID CONDUITS FDR 

SIGNAL ITEMS 

. 

. 

. 

. 

. 

. 

. 

. 
"" u 
D :z a:: 

:i Cl 
o...J . 
I ;:;..,v, 
::, 
a:: 
u 

-FOUNDATION DETAILS-

. 
~ . 

.• 
t> • . 

~ . 
t> • 

~ . 
t> • . 

~ . 
t> • . 

~ . 
t> • . 

~ . 
t> • 

~ . 
t> • 

~ . 
t> • 

3'-0" 

4" 0 SCH. 80 PVC CONDUIT 
STUB FROM PULL BOX INTO POLE 

:z 
D 
l/) 

l/) -

~<O 
U+ 
Ow w_, 
_, CD 

~ ;:::! <i w 
_J Cl::: I-
CD 0 
<i 

I 
:::;; 

I- D 

w 
,.,o::: 

w OLL 

~ l[)I 
Cl::: I-

I DO... 
I- LL~ 
Cl.. 
w Iz 
0 t-o 

(.'.)l/) 
z Zlfl 
D w-
l/) _J <i 
l/) u 
~ >-

<t: u Cl.. 

BEARING PLATE 
- SEE DETAIL 

SPAN WIRE POLE CAISSON 
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EXAMPLE 1: 

143'-0" 

I l EYEBOLT TD l EYEBDLT I r 4 SIGNAL:,' SIGNS :1 
SELECT THE STRAIN POLE SIZE, SPAN-WIRE DIAMETER, AND CAISSON DEPTH FOR A 
SINGLE SPAN INSTALLATION FOUNDED IN COHESIONLESS SOIL AS SHOWN ABOVE. 

SOLUTION: 

1. DETERMINE THE LOAD KEY AS SHOWN HEREON DR ON SHEETS 7 TO 13. 

4 SIGNALS AND 3 SIGNS = I!] (LOADS FOR 4 SIGNALS AND 4 SIGNS MAX.) 

2. DETERMINE THE STRAIN POLE SIZE BY USING SINGLE SPAN STRAIN POLE 
SELECTION CHART ON SHEET 7. 

EXAMPLE 2: 

L = 172 FT. 
l EYEBDLT TD l EYEBDLT 
3 SIGNALS, 3 SIGNS 

C 

~ Ai----'---------rB 
L = 135 FT. 
l EYEBDLT TO l EYEBDLT 
3 SIGNALS, 2 SIGNS 

SELECT THE STRAIN POLE SIZES, SPAN-WIRE DIAMETERS, AND CAISSON DEPTHS FDR A 
DOUBLE SPAN (L-PLAN BOX) FOUNDED IN COHESIVE SOIL AS SHOWN ABOVE. 

FIND THE 143'SPAN LENGTH ON THE HORIZONTAL AXIS OF THE CHART, THEN GO 
VERTICALLY TO MEET WITH LINE ffi THE REQUIRED STRAIN POLE SIZE IS 
18"0 XS PIPE. SOLUTION: 

3. DETERMINE THE SPAN WIRE DIAMETER BY USING THE SINGLE SPAN SPAN-WIRE 1. DETERMINE THE LOAD KEYS AS SHOWN HEREON OR ON SHEETS 7 TD 13. 

4. 

DIAMETER SELECTION CHART ON SHEET 7. 

FIND THE 143'SPAN LENGTH ON THE HORIZONTAL AXIS OF THE CHART, THEN GO 
VERTICALLY TD MEET WITH LINE ffi THE REQUIRED SPAN WIRE DIAMETER IS 
}fa"0. 2. 

DETERMINE THE CAISSON DEPTH BY USING THE TABLE ON SHEET 5. 

LOOK UP THE CAISSON DEPTH FDR COHESIONLESS SOIL AND 18" 0 STRAIN 
POLE. THE REQUIRED CAISSON DEPTH IS 14.5'. 

3. 

SPAN AC: 3 SIGNALS AND 3 SIGNS = I] (LOADS FOR 3 SIGNALS AND 3 SIGNS MAX.) 
SPAN AB: 3 SIGNALS AND 2 SIGNS = I] (LOADS FOR 3 SIGNALS AND 3 SIGNS MAX.) 

DETERMINE THE SIZES OF STRAIN POLES@,@ AND© . 

FOR POLE @USING THE DOUBLE SPAN STRAIN POLE SELECTION CHART FOR 80° ~ e < 90° 
ON SHEET 9: 

EITHER THE HORIZONTAL CHART DR THE VERTICAL CHART CAN BE USED FOR SPAN AC DR 
SPAN AB. USING THE HORIZONTAL CHART FDR SPAN AC AND THE VERTICAL CHART FDR SPAN 
AB, LOCATE THE 172' SPAN AC ON THE HORIZDNT AL CHART THEN GO VERTICALLY TD MEET 
WITH LINE ~ LOCATE THE 135' SPAN AB ON THE VERTICAL CHART THEN GO HDRIZDNT ALLY 
TD MEET WITH LINED 3. FROM THESE INTERCEPTION POINTS, GO HORIZDNT ALLY AND 
VERTJCALL Y TO THE SQUARE BOX. THE REQUIRED PIPE DIAMETER FOR POLE @ IS 20"0 XS 
PIPE. 

FDR POLES @ AND © , USE THE SINGLE SPAN POLE SELECTION CHART ON SHEET 7 AND 
FOLLOW THE SAME LOGIC AS SHOWN ON STEP 2 OF EXAMPLE 1 TD DETERMINE THE POLE 
SIZE. USING THIS LOGIC, THE REQUIRED POLE SIZE IS 16 11 0 XS PIPE FDR STRAIN POLE @ 
AND 18"0 XS PIPE FDR STRAIN POLE© . 

DETERMINE THE SPAN WIRE DIAMETER BY USING THE DOUBLE SPAN SPAN-WIRE DIAMETER 

EXAMPLE 3: 

L = 122 FT. 

L = 153 FT. 
l EYEBDLT TD l EYEBDLT 
4 SIGNALS, 4 SIGNS 

D1---~---~---~c 

L = 122 FT. 

-EXAMPLES-

l EYEBDLT TD l EYEBDLT 
3 SIGNALS, 2 SIGNS 

l EYEBOLT TD l EYEBDLT 
3 SIGNALS, 3 SIGNS 

A1----'-----'------1B 
L = 153 FT. 
l EYEBDLT TD l EYEBDLT 
4 SIGNALS, 3 SIGNS 

SELECT THE STRAIN POLE SIZES, SPAN WIRE DIAMETERS AND CAISSON DEPTHS FDR CAISSONS FDR A DOUBLE SPAN 
(RECTANGULAR PLAN BOX) FOUNDED IN COHESIONLESS SOIL AS SHOWN ABOVE. 

SOLUTION: 

l. DETERMINE THE LOAD KEYS AS SHOWN HEREON DR ON SHEETS 7 TD 13. 

SPAN AB: 4 SIGNALS AND 3 SIGNS = I!] (LOADS FOR 4 SIGNALS AND 4 SIGNS MAX.) 
SPAN BC: 3 SIGNALS AND 3 SIGNS = ~ (LOADS FOR 3 SIGNALS AND 3 SIGNS MAX.) 
SP AN CD: 4 SIGNALS AND 4 SIGNS = (11 (LOADS FDR 4 SIGNALS AND 4 SIGNS MAX.) 
SPAN AD: 3 SIGNALS AND 2 SIGNS = l'iJ (LOADS FOR 3 SIGNALS AND 3 SIGNS MAX.) 

2. DETERMINE THE SIZE OF POLES@,@,© AND@ . 

FDR POLE@USING THE DOUBLE SPAN STRAIN POLE SELECTION CHART FDR 70° ~ a< 80° ON SHEET 8: 

EITHER THE HORIZONTAL CHART DR THE VERTICAL CHART CAN BE USED FDR SPAN AB DR SPAN AD. USING THE 
HORIZONTAL CHART FDR SPAN AB AND THE VERTICAL CHART FOR SPAN AD, LOCATE THE 153' SPAN AB ON THE 
HORIZDNT AL CHART THEN GO VERTJCALL Y TD MEET WITH LINE ffi LOCATE THE 122' SPAN AD ON THE VERTICAL 
CHART THEN GO HDRIZONT ALLY TO MEET WITH LINE [l FROM THESE INTERCEPTION POINTS, GO HORIZDNT ALLY 
AND VERTJCALL Y TD THE SQUARE BOX. THE REQUIRED PIPE DIAMETER FOR POLE @IS 24"0 XS PIPE. 

FDR POLE@ USING THE DOUBLE SPAN STRAIN POLE SELECTION CHART FOR 100° ~ a< 110° ON SHEET 10: 

EITHER THE HDRIZDNT AL CHART DR THE VERTICAL CHART CAN BE USED FOR SPAN AB DR SPAN BC. USING THE 
HORIZONTAL CHART FDR SPAN AB AND THE VERTICAL CHART FDR SPAN BC, LOCATE THE 153' SPAN AB ON THE 
HORIZONTAL CHART, THEN GO VERTICALLY TD MEET WITH LINE ffi LOCATE THE 122' SPAN BC ON THE VERTICAL 
CHART, THEN GO HORIZDNT ALLY TD MEET WITH LINE ~ FROM THESE INTERCEPTION POINTS, GO HORIZDNT ALLY 
AND VERTICALLY TD THE SQUARE BOX. THE REQUIRED PIPE DIAMETER FOR POLE@ IS 20"0 XS PIPE. 

LIKEWISE, STRAIN POLE@ IS 24"0 XS PIPE AND STRAIN POLE@ IS 20"0 XS PIPE. 

SELECTION CHART FDR 20110 POLE @ON SHEET 13. 3. DETERMINE THE SPAN-WIRE DIAMETER BY USING THE DOUBLE SPAN SPAN-WIRE DIAMETER SELECTION CHART FOR 
24"0 POLE ON SHEET 13. FDR THIS CASE, THE 24 11 0 STRAIN POLES@ AND© CONTROL THE DESIGN. 

LOAD KEY 

@J = 5 SIGNALS AND 4 SIGNS MAX. 

[±j = 4 SIGNALS AND 4 SIGNS MAX. 

~ = 3 SIGNALS AND 3 SIGNS MAX. 

@J = 2 SIGNALS AND 2 SIGNS MAX. 

[Ij = l SIGNAL AND l SIGN MAX. 
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4. 

SPAN AC: LOCATE THE 172' SPAN LENGTH ON THE HORIZONTAL AXIS, THEN GO VERTICALLY TD 
MEET WITH LINE~ THE REQUIRED SPAN WIRE DIAMETER IS fi&"0. 

SPAN AB: DD THE SAME FDR THE 135' LONG SPAN AC. THE REQUIRED SPAN WIRE IS fi&"0. 

DETERMINE THE CAISSON DEPTHS BY USING THE TABLE ON SHEET 5. 

LOOK UP THE CAISSON DEPTH FDR COHESIVE SOIL. THE REQUIRED CAISSON DEPTH FDR 20"0 
STRAIN POLE @ IS 20.5', THE REQUIRED DEPTH FDR 16"0 STRAIN POLE@ IS 17.5', AND THE 
REQUIRED DEPTH FOR 18"0 STRAIN POLE@ IS 18.5'. 
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SPAN AB: LOCATE THE 153' SPAN LENGTH ON THE HORIZDNT AL LINE, THEN GO VERTICAL TD MEET WITH LINE ffi 
THE REQUIRED SPAN-WIRE IS Y2"0. 

SPANS AD,BC AND CD: DOING THE SAME AS FOR SPAN AB FOR DIFFERENT LOAD KEYS, THE REQUIRED SPAN-WIRE 
DIAMETERS FDR SPANS AD AND BC IS fi&" 0, AND Y2" 0 FDR SPAN CD. 

4. DETERMINE CAISSON DEPTH BY USING TABLE ON SHEET 5. 

LOOK UP THE CAISSON DEPTH FOR COHESIONLESS SOIL ON SHEET 13. THE REQUIRED CAISSON DEPTH FDR 24"0 
STRAIN POLES @AND@ IS 15.5', AND THE REQUIRED DEPTH FDR 20"0 STRAIN POLES@AND@ IS 14.5'. 
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-SINGLE SPAN SELECTION CHARTS-

SINGLE SPAN SPAN-WIRE DIAMETER SELECTION CHART SINGLE SP AN STRAIN POLE SELECTION CHART 

Y2"0 WIRE 

°ViG"0 WIRE 

%110 WIRE v -
V 

/ ----
0 0 ,,., .... 

---v ----
0 0 
U) <D 

TETHER WIRE 
2% SAG 

/ 
/ -V 

-

0 r-

l/ ----i..- ---
V -i--- V v -- _v---v - --1---1--

i---/ 
V" 

JY 

0 0 0 § 0 0 0 
co a, s S:! ~ :! 

SP AN LENGTH (L) 

i..---i..-----
I/ -

0 0 0 0 

~ ~ ~ ~ 

EXAMPLE 1, STEP 3 

V -

0 
~ 

-
-

0 
0 
N 

SPAN LENGTH (L) 

<O 
SPAN WIRE 
5% SAG 

I 
;:-, 

SIGNAL AND SIGN 

2% SLOPE 2% SLOPE 

ELEVATION 

24"0 XS PIPE 

20"0 XS PIPE 

18110 XS PIPE 

16"0 XS PIPE 

14110 XS PIPE 

12110 XS PIPE 

--

-/ / 
/ --i---

0 0 ,,., .... 

STRAIN POLE 
(TYP.) 
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V - -1--

*/ -- ..... ~ J 
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h 
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DOUBLE SPAN SPAN-WIRE DIAMETER SELECTION CHART FOR 12 11 0 XS POLE 
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DOUBLE SPAN SPAN-WIRE DIAMETER SELECTION CHART FOR 20 11 0 XS POLE 
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EXAMPLE 2,STEP 3 
FOR SPAN AC 

DOUBLE SPAN SPAN-WIRE DIAMETER SELECTION CHART FOR 24 11 0 SCH 40 POLE 

..... ..... ..... ..... ..... ..... ..... . -_:J_...-1--t~-- @] ---i---i-- IA14 _i--- L:!J 
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SPAN LENGTH (L) 

LOAD KEY 

EXAMPLE 3, STEP 3 
FOR SPAN AB 

@J = 5 SIGNALS AND 4 SIGNS MAX. 

[ij = 4 SIGNALS AND 4 SIGNS MAX. 

~ = 3 SIGNALS AND 3 SIGNS MAX. 

~ = 2 SIGNALS AND 2 SIGNS MAX. 

[TI = 1 SIGNAL AND 1 SIGN MAX. 

LEGEND 

0 
0 
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THE CONCRETE PAD SURROUNDING THE CMJINET BASE 
SHALL BE CLASS B MIX.GLASS DR SYNTHETIC FIBERS 
SHALL BE INCORPORATED INTO THE CONCRETE MIX. 
THE DOSAGE RATE OF THE GLASS DR SYNTHETIC 
FIBERS SHALL BE THE DOSAGE RATE RECOMMENDED 
BY THE MANUFACTURER OF THE GLASS DR SYNTHETIC 
FIBERS. ALL WORK INVDL YING THE CONSTRUCTION OF 
THE CONCRETE PAD FOR THE SIGNAL CONTROLLER 
CMJINET WILL NOT BE PAID FDR SEPARATEL '!i BUT 
SHALL BE INCLUDED IN COST OF THE CONTRuLLER 
CMJINET PAY !TE~. 

211 CONDUIT FOR POWER FEED _________ .., 

w 

I 

POWER FEED 
,.....::,.-~.------ FROM UTILITY 

COMPANY 

t.u 

I 
w 

l - 2" CONDUIT FOR 
UN-METERED LUMINAIRE 
CIRCUIT 

I 
~ 

(IF LUMINAIRES ARE Tl£ 
RESPONSIBILITY CF OTHERS) 

""-~ 
'-........£' 

. /l, . . I>.;:­, .. 
. , A 

, A, 

12 GAUGE COPPER TRACER WIRE TD BE 
INST ALL ED IN FIBER CABLE CONDUI T 

ELECTRIC WIRE COIL PULL BOX LIKD TO BE 1/ 4 " 
MAXIMUM BELOW TOP OF 
CONCRETE APRON 

18" 

,-----, __ ~ 

CABLE MANAGEMENT 
(4 PER PULL BOX) 

ELECTRICAL CONDUIT 

ELECTRICAL CONDUIT 

~~-ELECTRICAL CONDUIT 

PULL ROPE TIED TD 
GROUND ROD ONE PER 
CONDUIT 

5/ 8" X 8' GROUND ROD MIN 

LATERAL FIBER OR POWER CONDUIT 
(AS REQUIRED) 

12" (MIN) OF 1" PEA GRAVEL DR 
CRUSHED STONE 

CONDUIT PLUG 
(TYPI CAL) 

CONDUIT BEND 
(TYPI CAL) 

~ 

2 - 2" CONDUIT / f 
FDR PHONE/FIBER ----------~--, 

---E: --E--E--E 
TOP VIEW PULL BOX DETAIL CROSS SECTION 

(STUB OUT CF PAD / ff! 
IF NOT IN USE) / 

1 - 2" CONDUIT 
FOR POWER SOURCE 

30" X 48" X 24" PHONE 
OR FIBER PULLBOX 

1 - 2" CONDUIT -----:,.....,­
FDR PHONE 

w 

r 
c:, 
~ 

' 

'\_ 2 - 2" ""'"" 

2 - 311 CONDUIT 
1 - 2" CONDUIT 

4 - 3" CONDUIT 
1 - 2" CONDUIT 

TD SIGNAL 

CONTROLLER CH!INET (333SD 
DR DOUBLE DOOR CMJINET) 

..,1,--_.~._----8' MIN--------i 

·\ 2 - 211 CONDUIT 
FDR PHONE/FIBER 

(STUB 11JT OF PAD 
IF NOT IN USE) SIGNAL PAP DETAIL 

2 - 3" CONDUIT 
1 - 2" CONDUIT 

24" X 36" X 1B" SIGNAL 
COMPONENT PULLBOX 

2 - 2" CONDUIT 
(PHONE/FIBER) 

CNOT TO SCALE> 

PULL BOX NOTES 
I. CONDUIT CENTERLINE SHALL BE ALIGNED TO TOP EDGE OF 

PULL BOX TD FACILITATE C/IBLE PULLING. 

2. BED OF PEA GRAVEL OR CRUSHED STONE SHM.l. BE INCIDENT AL TD 
THE PULL BOX. 

3. ALL PULL OOXES SHM.l. HAVE 12-INCH WIDE BY 6-INCH DEEP 
CONCRETE MlRONS SLOPED AWAY FRO,l THE PULL BOX. THE COST 
OF MlRON IS INCIDENT AL TO THE COST OF THE PULL BOX. 

4. THE PULL BOX SHU HAVE A OET ACHMlLE COVER WITH "COOT 
TRNTIC" "COOT FIBER" DR "CDOT COMM" PHYSICALLY IMPRESSED 
ON ITS TIJP. I 

ANCHOR BOLTS (PROVIDED 
BY CABINET MANUFACTURER) 

ABINET 

CABINET FRONT 

CONDUIT DETAIL 
CROSS SECTION 
CNOT TO SCALE> 

l - 2 INCH CONDUIT 
(SIGN& POWER) 

I - 2 INCH CONDUIT 
(OPEN SPARE) APRON 

NOTE: Fl1JNDATIDN NfJ 
PAD Pl1JRED,SEPARATELY 

PAD FDR 333SD CMJINET 

4 - 311 CONDUIT 
----- 4- - 2" CONDUIT 

SEE DETAIL BELOW 

TOP VIEW 
(NOT TO SCALEl FOUNDATION CROSS SECTION 
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CONTROLLER CABINET 

CABINET BASE 
PER SPECIFICATIONS 

TOOLED JOINTS 
(IN THE PATTERN 
SHOWN) 

PRE-fABRICATED OR 
CLASS B CONCRETE PAD 
SEE PLANS FDR SIZE AND 
CONFIGURATION OF APRON 

. . .. . .. .. . .. . .. .. . .. .. . .. .. .. 
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TOP VIEW 

4'-4'1/4" (VARIES) 

2X MAXIMUM SLOPE ... 

16' 

7'6"-8' (VARIES) 

6'8"-7'6" (VARIES) 

FRONT VIEW 

4'-4'1/4" (VARIES) 

21: MAXIMUM SLOPE 

3.5"-5" (VARIES) 

4" THICK CONCRETE 

PRE-FABRICATED FIBERGLASS FOUNDATION 
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CONCRETE PAP NOTES 
1. CONTRACTOR SHALL INSTALL PRE-FABRICATED OR CAST-IN-f'LACEj FIBERGLASS CONCRETE PAD. SEE 

SPECIFICATION FOR MORE INFORMATION ON THE CONCRETE M4TEKIAL. 

2. CONTRACTOR SHALL PLACE A 4-INCH THICK CONCRETE PAD (CAST-IN-PLACE OR PRE-FABRICATED) 
AS INDICATED IN THE PLANS,DR AS DIRECTED BY THE ENGINEER. THE CONCRETE PAD SHALL SLD~E 
AWAY FROM THE FIBERGLASS BASE AT A MAXIMUM 21: SLOPE. 

3. THE CONCRETE PAD SURROUNDING THE CABINET BASE SHALL BE CLASS 8 MIX.GLASS OR SYNTHETIC 
FIBERS SHALL BE INCORPORATED INTO THE CONCRETE MIX. THE DOSAGE R4TE OF THE GLASS DR 
SYNTHETIC FIBERS SHALL BE THE DOSAGE RATE RECOMMENDED BY THE MANUFACTURER OF THE GLASS 
DR SYNTHETIC FIBERS.ALL WORK INVOLVING THE CONSTRUCTION OF THE CONCRETE PAD FOR THE 
SIGNAL CONTROLLER CABINET WILL NOT BE PAID FOR SEPARATELY, BUT SHALL BE INCLUDED IN THE 
COST OF THE CONTROLLER CABINET PAY ITEM. 

4. PRE-FABRICATED CONCRETE BASE DIMENSIONS SHOWN VARY PER MANUFACTURER'S SPECIFICATIONS. 

5. PRE-FABRICATED CONCRETE BASE MANUFACTURER SHALL PROVIDE CONNECTION POINTS IN THE BASE 
FDR THE SPECIFIC CONTROLLER CABINET SPECIFIED IN THE PLANS. 

VARIES 

2% MAXIMUM SLOPE ... 
. . . . . . 

VARIES 

4'-5' (VARIES) 

SIDE VIEW 

CABINET FOUNDATION 
DETAIL 

VARIES 

2% MAXIMUM SLOPE 

. .. . .. .. 
3.5"-5" (VARIES) 

STANDARD PLAN NO. 
S-614-42 
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L as t Modified By: AVU c::::) 1-------1~-----------t CAD Ver.: MicroStation VB Scale: Not to Scale Units: English c::::) Issued By: Traffic 8i Safety Engineering Branch July 311 2019 Project Sheet Number: 



CABINET BASE 
PER SPECIFICATIONS 

PRE-FABRICATED OR 
CAST-IN-f'LACE CLASS 8 
CONCRETE PAD 

TOOLED JOINTS 
ON THE PATTERN 
SHOWN 

CONDUITS 
(SEE PLANS) 

. 'ii.~ . . • . . ~ ..... ~ .. • . . ~ 
"IV · • ·.:t\·.:t\· . : 

-~~""---.;__ ~ . : . . : . . : . . . . . . . . .. . . 
4 • ' 6 • ' 4 • ' . "" . . . .. 

-~,. .~ .. ~. ·~·. 
· ... · · .. • .· · .. • ... · :-·. p-·4.4 . t::. ..... ~ ... -~" ' -~ 
•·• .•• ··.'I> .. 4· .. : •. : ... : •. 

.~ .. • .. ~ .... ~ . . • . . ~ .o. . . ."I " A • . " . • . " 
. .;.--:--....-::--,..v'-:.~· ~--.....· . . . . . . . 

. " . . ". . " . 

. 6. . " . . .6. • 4 . . " . . 6 . 

i 

'' 
ii! 
CIO 
N ii! 

11 Ve"_.:~ 
<D ... 

I 

t_A TOP VIEW A_j .-J., 

88 Vi6" 

- 26 )'411 - - 34 ~s" - -
21 'Ii," 

2% MAX. SLCPE (T'!'P.) r . - . - . ~ -.-
4 4 4 

I 
4 4 

'1 
4 4 

SECTION A-A 

Com uter File Information Sheet Revisions 
Creation Date: 07 /04/12 Date: Comments 

... c_r_e_at_e_d_B"""'-: _K_E_N--------------t c:::::) a-----+-------------t 

... L_a_s_t _M_od_if_ic_a_ti_on_D_at_e_: ---------- c:::::) 1------------------4 
Last Modified By: ~ 1-----------------------t ,.___, a-----+-------------t 
CAD Ver.: MicroStation VB Scale: Not to Scale Units: English c::::) 

26 ¥4" -

-

4 
h --

j 

- I II 

FOUNDATION DETAILS 
FOR MODEL 332 THROUGH 334 CONTROLLER CABINETS 

Colorado Department of Transportation 

Q 2829 W. Howard Pl. 
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SECTION B-B 

CONCRETE PAP NOTES 
I. CONTRACTOR SHALL INSTALL PRE-FABRICATED OR CAST-IN-PLACE CONCRETE PAD. SEE SPECIFICATION 

FOR MORE INFORMATION ON THE CONCRETE MATERIAL. 

2. CONTRACTOR SHALL PLACE A 3V4-INCH THICK CONCRETE PAD (CAST-IN-PLACE OR PRE-FABRICATED); 
AS INDICATED IN THE DETAILS1 OR AS DIRECTED BY THE ENGINEER. THE CONCRETE PAD SHALL 
SLOPE AWAY FROM THE FIBER1,LASS BASE AT A MAXIMUM 2% SLOPE. 

3. THE CONCRETE PAD SURROUNDING THE PRE-f>l!RIC4TED OR CAST-IN-PLACE BASE SHALL BE CLASS B 
MIX. GLASS OR SYNTHETIC FIBERS SHALL BE INCORPORATED INTO THE CONCRETE MIX. THE DOSAGE 
RATE OF THE GLASS OR SYNTHETIC FIBERS SHALL BE THE DOSAGE RATE RECOMMENDED BY THE 
MANUFACTURER OF THE GLASS DR SYNTHETIC FIBERS. ALL WORK INVOLVING THE CONSTRUCTION OF 
THE CONCRETE PAD FOR THE SIGNAL CONTROLLER CABINET WILL NOT BE PAID FDR SEPARATELY, 
BUT SHALL BE INCLUDED IN THE COST OF THE CONTROLLER CABINET PAY ITEM. 

4. FOUNDATIONS SHALL BE LOCATED TO PROVIDE 34-!NCH MINIMUM CLEARANCE BETWEEN FACE-OF-CURB 
»m ANY PORTION or THE CONTROLLER CABINET . 

5. IN UNPAVED AREASiIHE TOP FOUNDATION FOR MODELS 332 - 334 CONTROLLER CABINETS SHALL BE 
THREE (3) INCHES AtSOVE SURROUNDING GRADE. 

6. FIBERGLASS BASE DIMENSIONS SHOWN VARY PER MANUFACTURER'S SPECIFICATIONS. 

CABINET FOUNDATION 
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CABINET BASE 
CONDUITS PER SPECIFICATIONS ~ 
(SEE PLANS) 

PRE-FABRICATED DR CAST-IN-PLACE 

CLASSBCDNCRETEPAD ~,~•;,::•\ /'1 •;,;·, .;•·.;• 
• A ' ' A• ·.d· .· '.t·~ ~ . ,r. : ' 111 · ~ • ~ 

·• .·• .. -~ ~.·.~·A··.:·6· 0 .:·6• 0

0 

TOOLEDJOINTS ~~~-~6:-~;~?~ .~~·.:6:_. . ..:6: .. >6: .. 
ON THE PATTERN ~ · : ~ · : ~ : .,; ~ : • ~ : : ~ ~: : ~ ~: : ~ 
SHOWN . . .° . . .• . ·<t ..... "<1 · • • 

·~· , 6 .. ·. •·.:a · .:.a· 
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2% MAX. SLOPE (TYP.) • . • 
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FOUNDATION PEIAILS 
FDR MODEL 332D - 333JP CABINETS 

Colorado Department of Transportation 

Q 2829 W. Howard Pl. 
Denver, CO 80204 
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SEGIION B-B 

CONCREIE PAO NOTES 

1. CONTRACTOR SHALL INSTALL PRE-FABRICATED OR CAST-IN-PLACE CONCRETE PAD. SEE SPECIFICATION 
FOR MORE INFORMATION ON THE CONCRETE l.t4TERIAL. 

2. CONCRETE SHALL PL4CE A 31/4-INCH THICK CONCRETE PAD (CAST-IN-PLACE OR PRE-FABRICATED)LAS 
INDICATED IN THE DET AIL~.t OR AS DIRECTED BY THE ENGINEER. THE CONCRETE PAD SHALL SLOPt. 
AWAY FROM THE FIBERGLA:sS BASE AT A MAXIMUl.t 2% SLOPE • 

3. THE CONCRETE PAD SURROUNDING THE PRE-FABRICATED DR CAST-IN-PLACE BASE SHALL BE CLASS B 
MIX. GLASS DR SYNTHETIC FIBERS SHIU BE INCORPORATED INTO THE CONCRETE MIX. THE DOSAGE 
RATE OF THE GLASS OR SYNTHETIC FIBERS SHALL BE THE DOSAGE RATE RECOMMENDED BY THE 
MANUFACTURER OF THE GLASS OR SYNTHETIC FIBERS.ALL WORK INVOLVING THE CONSTRUCTION OF 
THE CONCRETE PAD FOR THE SIGNAL CONTROLLER CABINET WILL NOT BE PAID FDR SEPARATELY, 
BUT SHALL BE INCLUDED IN THE COST OF THE CONTROLLER CABINET PAY ITEM. 

4. FOUNDATIONS SHALL BE LOCATED TO PROVIDE 34-INCH MINIMUM CLEAR.6NCE BETWEEN F4CE-OF-CURB 
AND ANY PORTION OF THE CONTROLLER CABINET. 

5. IN UNPAVED AREASiTHE TOP FOUNDATION FOR MODELS 332D AND 333JP CONTROLLER CABINETS SHALL 
BE THREE (3) INCHt.S ABOVE SURROUNDING GRADE. 

6. FIBERGLASS BASE DIMENSIONS SHOWN VARY PER MANUF4CTURER'S SPECIFICATIONS. 

CABINET FOUNDATION 
DETAIL 
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11' -1-~, 
I .--, _J .--, _J .\, LDDP DETECTOR 
I 11 11 11 CUT2FTINTD I I I ~ CRDSSWIIU< STRIPE 

TD NON-INVASIVE MICRO LDDPS~I 111 111 111 V (TYPICAL) 
I 11 ii I 11 111 
I 111 111 111 

111 111 111 

========-=-llail.~ 11),1) 11 
M!!.NUNE _ -· ----r--------.. / r-------.,,, 

---P= = = = = = ::( 

l«I PAY ITEM 
TYPE 1 PULL BOX 

TO FACILIT,\TE THE WORK ~ 

TYPE 4 PULL Bil)( 

]

PULL BDX loS NECESSMY ~ 

----------------- --_ r~2~ C~ - - - --EV-PULL Bil)( DOUBLE STACKED 

- i. 
ll. -
~l-3" CONDUIT 

-------------------------,.!.J- NON-INVASIVE -
"" > "" > r, MICRO LOOP -----+---.~--1 ---..."~~-=-=-=-=-=-=-~--/ ,,....,. ______ _ 

-1 r======~ -
- , .... -::;,.--=----~ 
-1 c======~ __ .,._ ____ _._ 

L
--a-------- _....._ •• • 1 
TD NIJMNV loSIVE MICRO LDDPS i I I I 

-."" -·-
I~ ~l~I~ 

~-

....., 10 i.-
111 111 111 I 
111 111 111 
111 1111111 : 

DISTANCE VARIES ACCORDING TO SPEED 
--------SEE ADVANCED DETECTION LOOP DISTANCE TABLE 

111 111 111 I 
111 111 111 I 
L..1..1 )-ll I )-1 l I 

\ __ J__ _ ..1. TO NON-INV loSIVE 

I VMICRD LOOPS SEE SIGNAL PLANS 
FOR EXACT LAYOUT 

OF LOOPS I 

INIERSECTIDN PEIECIDR WIRING DIAGRAM (JYPICAL} 

I SIDEWALK I 

>-TYPE 4 PULL BIJX 
1--------t PULL BOX DOUBLE STACKED 

11.~,.~. ~ r.,_.71-.~.w.71-.~.w.,_,,.Y,"IIJ 
:;:; \_ 

., 3 11 MIN GR,\VEL 2 CONDUIT UNDER PULL BIJXES 

ADVANCE DETECTION WIRING DIAGRAM <TYPICAi.> 

ROADWAY 

3" CONDU7 

\_NIN-DfVloS!VE 
SENSOR CARRIER 

""> ""> 

I 

CONDUIT END MUST 
BE C,\PPED TD 
E)(CLUDE DIRT 
NI> DEBRIS 

TYPICAL DETAIL 
NON-INVASIVE MICRODETECTOR 

(DILEMMA ZONE) 

ADVANCED DETECTION LOOP 
CISIANCE IAal.E 

APPROACH SPEED DIST MICE FRc.t 
INTERSECTION 

MPH KM/HR FEET 

35 56 254 

40 64 284 

45 72 327 

50 80 353 

55 88 386 

I.EGEND 
CONTROLLER AND CABINET .................. .. IZI 
ELECTRICAL CONDUIT AND PULL BOX ... - - -f!- - - - -

c------, 
LOOP DETECTOR .. ... ................. ...... ............ = = = = = =.:; 

PULLBOX (SPECIAL) ...... ................. ........ e 

MICRO DETECTOR ............. ..................... S 

NOTES 
I. ALL PULL BOXES ARE NOT TO BE PAID FOR SEPERATELY, BUT SHALL BE INCLUDED 

IN THE COST OF THE CONDUIT. EXCEPT FDR WHERE CALLED OUT IN THE PLANS. 

2. ALL PULL BOXES PLACED FDR THE "ADVANCED DETECTIN WIRING" SHALL BE PLACED 
APPROXIMATELY EVERY 100 FT AND SHALL BE INCLUDED IN THE COST OF THE 
CONDUIT. 

3. FDR LAYOUT OF LOOP DETECTORS AND CONDUIT, THE CONTRACTOR SHALL NOTIFY COOT 
REGION 6 TRAFFIC SIGNAL SHOP JEFF LANCASTER, (303) 757-9511, TWO WORKING DAYS 
IN ADVANCE. 

4. SEE PLANS FOR ACTUAL LANE CONFIGURATIONS 
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L.cce rnsr&.L.AIIIJN EBIJCEDURE WIBE: !::Cl~El~!.!BAIICIH LAYOUT SI~P~P LIJIJE - WIBrnG ~D 
.I. LOOP CIJNNECIIIJN !~LE 

1. CUT SLOTS IN PAVEMENT TD 3 IN MINIMUM DEPTH. I WIDTH I 
II I ... j I= I= -- ~ 2. CLEAN AND DRY SLOTS WITH OIL -FREE COMPRESSED AIR. ~I WIDTH OF LOOP (FEET) 

ONE CONTINUOUS LENGTH OF 14/IC, RHW, USE, XLPE, RHWN OR THWN WIRE SHALL BE USED 
SERIES NO.OF 

3. LOOPS 6 8 10 12 14 16 18 20 24-36 4o+-
FOR EACH LOOP FROM SIGNAL BASE OR PULL BOX AROUND THE LOOP WITH THE NUMBER OF II I -
TURNS SPECIFIED AND BACK TO THE SIGNAL BASE OR PULL BOX. LOOP WIRE SHALL BE 
DUCT TYPE. .J.~ 9' 

1 4 3 3 3 3 3 3 3 2 2 

2 35 3S 3S 3P 2S 2S 2S 2S 2S 2P 
II 4. SPLICE LE.6D-IN IN FIRST PULL BOX ON THE SIDE OF THE ROADWAY. I "":':':":': ;-I 5. USE A BLUNT, NON-METALLIC INSTRUMENT TO PUSH WIRE INTO SLOT. DO NOT COIL LEADS. 

3 3S 3S 2S 2S 3SP 3SP 3SP 3SP 2SP 2P 
PARALLEL =,~ II I - -- 4 3SP 3SP 3SP 2SP 3SP 3SP 3SP 2SP 2SP 2SP 

6. CONNECT DETECTOR AND TEST LOOP. 
f • 1 1 • TURNS PER LOOP AND TYPE CONNECTION 

7. INSTALL LOOPS BEFORE FINAL LIF OF ASPHALT ON MILL AND FILL PROJECTS. DIRECTION WIRE 3' 3' (S = SERIES, P = PARALLEL) 
OF TRAVEL CONFIGURATION LAYOUT 

a. SEAL SLOTS AS SPECIFIED. 

SIANDARD L.cce DUAL I.IJIJE 

FOR DETAIL,SEE SECTION C-C,SHEET 3 

/SAW CUT 

A A 

lJ 
LEAD-IN 

\.._/ 
se;cnaN A-A 

OVERLAP SAW CUT 
END TO OBTAIN 
FULL DEPTH 

YEHICI.E PEIECIIJR L.IJIJE 
SAW CUI DEIAILS 

(FOR USE WITH VINYL TUBING ENCASED 
LOOP DETECTOR WIRE) 

Comouter File Information 
Creation Date: 07 /14/12 
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B 

J[llNT + 
WIRE SLOT 

B 

+ 

SAW CUT FOR 
DETECTOR WIRE 

DETECTOR 
WIRE 

SECJIQN B::B 

PEIECIIJR WIRE ACROSS 
BRIDGE JOINIS 

DUAL LOOPS SHALL BE OF THE SIZE SHOWN 
UNLESS OTHERWISE ON THE PLANS. 

Colorado Department of Transportation 

Q 2829 W. Howard Pl. 
Denver, CO 80204 

~ Phone: 303- 757- 9436 
~ FAX:303-757-9219 

DRAIN "T" DR 
WEEP HOLE 
SWEEPING "L"1 
MIN. 12" R.6DIUS 

SEE CONDUIT STUB-OUT 
.,,...--PLACEMENT DETAILS 

/ IN THE PLANS 

CONDUIT 

LOOP DETECTOR LEAD-IN 

TRAFFIC LOOP AND 
MISCELLANEOUS SIGNAL 

DETAILS 

STANDARD PLAN NO. 
S-614-43 
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TYPE 1 INDUCTION LOOP 

SEE TYPE l STOP LINE 
LOOP WIRING DIAGRAM 

DETAIL BELOW 

-._rPULL BOX 
11.J::, ~ PULL BOX :::::,.._ -. ,.._ 

SEE CONDUIT STUB-OUT 
PLACEMENT DETAILS IN 
THE PLANS 

~~--====================== 
2" CONDUIT :\_ 

===========-======== 
SHOULDER 

- - TYPTI !NDUCTIONLOOP w 
:i 
--' 

1--1~------------+---l----+--H-----+-----d----~© 

STOP LINE- - -

TOP OF EXISTING 
PAVEMENT OR 

LEVELING COURSE 
or NEW PAVEMENT 

SEE T - SAWCUT DETAIL 

TYPE l STOP LINE LOOPS 
(40' LONG OR "'5 SHOWN IN THE PLANS) 10' 

TYPE 1 STOP LINE LOOPS - PLAN VIEW 

LOOP SEALANT 
(PER PLANS OR 
"'5 APPROVED BY 
THE ENGINEER) 

I-
::> 
(.) 
~ 
<· (/) 25 
LL. :::i; 
c::, = 
::c ,.., 
I-a. w 
C 

« 
c::, IJ.J 
I- I-

~~ ::cu a.z 
~8 
LL. I-
c::,z 
::c IJ.J 
I- i3 
f:jU 
CJ 

SAWCUT EXISTING 
PAVEMENT (BOTH 

SIDES OF TRENCH) 

TOP OF EXISTING 
PAVEMENT OR 

LEVELING COURSE 
OF NEW PAVEMENT 

30" 

~ 
::> 

"" ---~© 
--' 

611 MAX. 

l 

CHISEL OUT Va" TO V211 CORNER 
REMOVE PAVEMENT TO SAW­

CUT DEPTH AND FILL 
WITH SEALANT 

NOTES 

1. TWIST LEHJ-IN CABLES ALL THE WAY TO PULL BOX. 

2. SPLICE LEAD-IN IN FIRST PULL BOX ON SIDE OF THE 
ROADWAY. 

STOP LINE 

LOOP NUMBER 
MARKING SLEEVE 

LOOP SERIES START OR 
FINISH MARKING SLEEVE 

1... - TRAFFIC FLOW 

..... 

TYPE l STOP LINE LOOP WIRING DIAGRAM 

L X X 

PH/1,SE NUMBER __J I 
LANE NUMBER 

X 

L LOOP NUMBER 

LOOP NUMBER MARKING DETAIL 

CHISEL OUT Va" TO !/2" CORNER 
REMOVE PAVEMENT TO SAW­

CUT DEPTH AND FILL 
WITH SEALANT (TYP.) 

~ 

~:i.... 

I 

p 
} 

LOOP 
SAWCUT 

2C(SH)CABLE 

SECTION c--c SECTION P::P CORNER SAWCUT DETAIL T - SAWCUT DETAIL 
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NOTES 

PULL BOX¥. SEE PULL BOX 

1. .6LL OF THE LOOP LEAD-IN WIRES SH.6LL 
RETURN TO THE PULL BOX. 

::-:::-- PLACEMENT DETAIL 

-===::::-- ABit,£7 
SEE PULL BOX 

PULL BOX ~ PLACEMENT DETAIL 
BELOW 

- :::: :::: :::: ~ ::::C~TRDI.LER C 2" CONDUIT~ BELOW 

._ SEE CON;I~ ~T~B-:OuT "'"'::.-:,.. 211 CONDUIT 
PLACEMENT DETAILS ..._ ::.-, ::.-: ,.. r 

IN THE PLANS '/ II ---~---------_/ _______ _ 

# II •* v_:2" CONDUIT 
#*'I$ I EDGE OF SHOULDER TOP OF EXISTING 

PAVEMENT DR 
LEVELING COURSE 

OF NEW PAVEMENT // II SHOULDER II EDGE OF LANE 

It 
It 

// II 
1-------+- I +----__,,_'----

I 
~ II 
..., II 

- ---1---++-----4--+---111.:.._'l _---4----=,--u------,--+-,1---,r--nn-::';mr---.----~;1----...- ~------J---,,-11-+-+--+---+--..+-.:..:..,.;,,--~ <D 
u ...l 

1' - 0' 

&-~ ~-~ &-~ ~-~ &-~ 

GROUND SURFACE 

SPLICE 

2" CONDUIT 

TYPE 2 STOP LINE Loops 

STANDARD PULL BOX (SEE SHEET 6) 

LOOP LEAD -IN WIRES 
- TWISTED PAIR 

DETECTOR LEAD-IN 
2C(SH) CABLE 

GRAVEL PAD 

·,· 
~: 

PULL BOX PLACEMENT DETAIL 

IJ.J::i:: 
~1-...,o 
... ~ 

0 
I 

;:.. 

TD LOOP 

~ 

(SEE STUB-OUT CONDUIT PLACEMENT 
DETAILS IN THE PLANS) 

SEE CORNER 
SAWCUT DETAIL 

(TYP.) 

6' - 0" STATION 
SEE PLANS 

TYPE 2 ADVANCE Loops 

CHISEL OUT 1/8" TD 1/2" CORNER 
REMOVE PAVEMENT TO 

SAWCUT DEPTH AND 
FILL WITH SE.6LANT 

CORNER SAWCUT DETAIL 

30" 

SAWCUT EXISTING 
PAVEMENT {BOTH 

SIDES OF TRENCH) 

TOP DF EXISTING 
PAVEMENT OR 

LEVELING COURSE 
OF NEW PAVEMENT 

TYPE 2 INDUCTION LOOPS CFOR CONVENTIONAL HIGHWAYS) 
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LOOP SE.6LANT 
(PER PLANS DR 
AS APPROVED BY 
THE ENGINEER) 

I­
=> u 
~ -11):Z 

u.. Sil 
Q= 
:,: l"l 

~ ..... 
Q 

!5 ..... 
I- 1-

::il! ~ :cu 
c.. :z 
~8 
u.. 1-o :z: 
:,: ~ 
I- ..... 

,,_,,,_..,.'--,I'-.,....,~-~- ~ u 

SECTION c-c 

6" MAX. 

SECTION P-P 

STANDARD PLAN NO. 
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2C(SH) CABLE (TYP.) 
SEE LOOP NUMBERING 
LAYOUT DETAIL 

2C(SH) CABLE 

.... 
z 
'.J 

2C(SH) CIIILE 

LOOP SERIES 
NUMBER (TYP.l 

1 

- TRAFFIC FLOW 

- TRAFFIC FLOW 

2 3 

TYPE 2 STOP LINE Loop WIRING DIAGRAM 
SERIES SPLICE SHOWN 

PULL BOX 

LOOP SERIES 
NUMBER 

1 

SPLICE (TYP.) 
(OFFSET CRIMPS} 

LOOP SERIES NUMBER 
MARKING SLEEVE (TYP.} 

- TRAFFIC FLOW 

1 

1 
Fl 

PULL BOX 

LOOP SERIES 
NUMBER (TYP.) 

2 

TYPE 2 SAMPLING LOOP WIRING DIAGRAM 
SERIES SPLICE SHOWN 

S = START 
F = FINISH 

L X X X 

PHASE NUMBER _j J L 
LANE NUMBER LOOP NUMBER 

LOOP NUMBER MARKING DETAIL 

NOTES 

1. FOR WIRING AND CONDUIT LAYOUT, SEE CONDUIT STUB-OUT 
PLACEMENT DETAIL IN PLANS. 

2. SPLICE LEAD-IN IN FIRST PULL BOX ON THE SIDE OF THE 
ROADWAY. 

TYPE 2 ADVANCE LOOP WIRING DIAGRAM LOOP NUMBERING LAYOUT DETAIL 
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LIFTING BOLTS 

TYPE 1, 2, and 3 

; -

TYPES 4 AND 5 

LAG BOLT 
9/16 6 POINT 

TABLE OF DIMENSIONS (MINIMUMS) 

TYPE DESCRIPTION 

1 PULL BOX - (11" X 18" X 12") 

2 PULL BOX - (13" X 24" X 12") 

3 PULL BOX - (17" X 30" X 12") 

4 PULL BOX - (24" X 36" X 24") 

5 PULL BOX - (30" X 48" X 24") 

Com uter File Information 
Creation Date: 07 /14/12 

Created 8: KEN c::::::::) 
Last Modification Date: 07 /31/19 c::::::::) 
Last Modified By: AVU c::::) 
CAD Ver.: MicroStation VB Scale: Not to Scale Units: English c::::) 

DIMENSmNS (IN.) 

A B C D E F G H 

lSVa 11'/4 1¥4 20'/4 13% 12 15f4 8% 

231/4 13¥4 2 25 15!/2 12 191.4 9¥4 

30!'2 171/2 2 321/4 191/4 12 261/2 131/2 

35% 24 3 37% 26 24 301/a 181/2 

47% 30 3 49% 321/a 24 45% 281/a 

STANDARD PULL BOXES 
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NOTES 

1. PULL BDXES,PULL BOX COVERS AND EXTENSIONS SHALL BE MADE OF FIBERGLASS 
REINFORCED POLYMER CONCRETE.PULL BOXES SHALL BE VERIFIED BY A 3RD PARTY 
NATIONALLY-RECOGNIZED INDEPENDENT TESTING LABORATORY AS MEETING ALL TEST 
PROVISIONS OF THE LATEST ANSI/SCTE 77 SPECIFICATION FOR UNDERGROUND ENCLOSURE 
INTEGRITY, TIER 22 RATING. CERTIFICATION DOCUMENTS SHALL BE SUBMITTED WITH 
MATERIAL SUBMITTAL.S. THE PULL BOX SHALL HAVE A DETACHABLE COVER WITH A 
SKID-RESISTANT SURFACE AND HAVE THE WORDS "CDDT TRAFFIC" OR "COOT COMM" 
CAST INTO THE SURF ACE. PAINTING THE WORDS SHALL NOT BE ACCEPTED. MARKINGS 
SHOWING THE TIER 22 RATING MUST BE LABELED OR STENCILED ON THE INSIDE AND 
OUTSIDE OF THE BOX AND ON THE UNDER SIDE OF THE COVER. THE COVER SHALL BE 
ATTACHED TO THE PULL BOX BODY BY MEANS OF A MINIMUM % - 7 UNIFIED NATIDNAL 
COURSE (UNC) STAINLESS STEEL PENTA HEAD BOLTS AND SHALL HAVE TWO LIFT SLOTS 
TD AID IN THE REMOVAL OF THE LID. 

2. PULL SLOTS SHALL BE RATED FDR A MINIMUM PULL OUT OF 3,000 POUNDS. 

3. TYPE 4 AND 5 PULL BOX COVERS SHALL BE A TWO-PIECE COVER. 

4. MAGNESIUM CHLORIDE TESTS SHOULD BE PERFORMED IN ACCORDANCE WITH THE LATEST 
ANSI/SCTE 77 SPECIFICATION FDR UNDERGROUND ENCLOSURE INTEGRITY, TIER 22 RATING. 

5. PULL BOXES SHALL HAVE A CONCRETE APRON SLOPED AWAY FROM PULL BOX OPENING. THE 
COST OF THE CONCRETE APRON SHALL BE PAID FDR AS PART OF THE PULL BOX ITEM. 
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TUB CAP f.S 
PROVIDED BY 'rHE 

MANUFACTURER 

Com uter File Information 
Creation Date: 07 /14/12 

WEATHER SEALING'rf.S 
PROVIDED BY HE 

MANUFACTURER 

SET SCREWS DR 
LOCKING BDL TS 
REQUIRED FOR 
TOP AND BOTTOM 
ARM. 

ASTRO-TYPE MOUNTING BRACKET 

EMERGENCY VEHICLE 
PRE-£MPTIDN DEVICE 

DETECTOR C.6BLE 

DRILL AND -->.~-=-= 
TAP ARM 

MAST ARM 

~--KNOCK OUT WEEP HOLE 
BEFORE INST Al.LING 

BEFORE MOUNTINQi ,APPLY WATER 
PROOF TAPE TD IHREADS AS 
AS SPECIFIED BY THE MANU~ACTURER 

USE 7'1._ INCH GALVANIZED CLOSE NIPPLE 
WHEN DETECTOR ASSEMBLY IS MOUNTED 
ON PEDEST ~ 1 SIGN.bl HEAD FRAMEWORK, 
OR MAST ARM. 

EMERGENCY VEHICLE PRE-EMPTION DEVICE 
MOUNTING DETAIL 

MAST-ARM MOUNTING BRACKETS 
Sheet Revisions Colorado Department of Transportation 

Date: Comments 
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NOTES 
1. SIGNAL HEAD CONFIGURATIONS SHALL BE AS SHOWN ON PLANS. 

2. INST ALL MOUNTING BRACKETS ACCORDING TD THE MANUFACTURER'S INSTRUCTIONS. 

3. USE ASTRO-TYPE MOUNTING BRACKETS FDR MOUNTING 
EXCEPT FOR LIGHTED SIGNS, ON MAST ARMS, SEE STANDARD PLAN 5-614--20, 
USING f4 INCH WIDE BANDING. 

4. LIGHTED STREET NAME SIGNS SHALL UTILIZE ASTRD-TYPE 
DESIGNED FOR THE REQUIRED DESIGN LOADING AND BE FREE-SWINGING TO REDUCE 
WIND LOADING EFFECT. 

5. THE Gf.SKET INSIDE THE TOP HEAD MOUNT SHOULD BE INSIDE THE HEAD. 

6. THE INSIDE OF THE VISOR IS TO BE POWDER COATED BLACK MOUNTING BRACKETS 
OVERHEAD SIGNS. 

7. CABLE SUPPORT BRACKET AND SAFETY C.6BLE FROM MAST ARM TO HEAD SHALL BE 
PROVIDED. 

TRAFFIC LOOP AND 
MISCELLANEOUS SIGNAL 

DETAILS 
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BACKPLATE (AS REQ'D) 

l/411 TETHER CABLE 
BREAK-AWAY 

TETHER ASSEMBLY 

$PAN WIRE HANGER 
ASSQ4BbY DETAIL Etfi 

TRAFFIC SIGNALS 

0 
GO 

ATTACHMENT {TYP.) 

BREAK-AWAY TETHER 
ASSEMBLY DETAIL 

"'-- SIGN 

Ill@ 
\_ BR£N<-AWAY 

TETHER ASSEMBLY 

BACKPLATE (AS REQ'D) 

10-
1-u-! 1-

2-
3-= 4-t 

@ 

DIRECT ASSfleLY DEJA11., 

1/8" THICKNESS MIN. 

2Vz" WIDE MIN. 
LENGTH VARIES 

© 

© 
© 

© 
© 
<D 
© 

USE U-BOLT CLAMP WHEN DETECTDR 
IS HUNG UPSIDE DOWN FROM SPAN WIRE 

BLACK PLASTIC SELF-LOCKING STRAPS 
SPAN WIRE 

BEFORE MDUNTIN~I\PPLY 
WATERPROOF TAPt TD 
THREADS AS DIRECTED BY 
THE MANUFACTURER 

SPAN WIRE MOUNTING DETAIL 
ECB EMERGENCY VEHICLE PRE-;£MPIIQN PEVICE 

LEGEND 
TOP BRACKET CENTER HUB SHALL BE MINIMUM 3.5 INCH SQUARE AND 3 INCHES DEEP OR 
EQUAL VOLUME. SERRATION CAST IN HUB, TABBED OR SERRATED LOCKRING,DPENINGS SHALL 
BE THREADED. 

NIPPLE LENGTH DEPENDS ON SPAN HEIGHT. 

SIGN SUPPORT BRACKET ASSEMBLY SHALL UTILIZE SPAN WIRE CLAMP ADJUSTMENT AND 
BE ADJUSTABLE TO ACCOMMODATE VARYING SPAN HEIGHT. TETHER SUPPORT BAR SHALL 
BE ATTACHED TO THE SIGN USING A l,HNIMUM OF TWO (2), o/16 INCH BOLTS, SPACED A 
MINIMUM OF 6 INCHES APART. 

APPLY SILICONE CAULK BETWEEN OR AROUND SERRATED LOCKRING AND HOUSING. 

ALL THREAD 

SETSCREW (SQUARE OR ALLEN) ON ALL FITTINGS. 

INSTALL STAINLESS STEEL WASHER ON THE INSIDE OF THE COTTER PIN. COTTER PIN AND 
WASHER SHALL BE ON THE SIDE OF THE HANGER AWAY FROM THE SIGNAL CABLES. 

ITEM QESCBIPJIQN EPB ASSEMBLY DETAIL 
1 - SERRATED TABBED LOCKRING, ALUMINUM (TAB MUST BE FULL WIDTH OF RING) 

2 - GASKET,NEDPRENE 

3 - WASHER1 STEEL 

4 - HEX NUT,STEEL 

5 - CONDUIT LOCKNUT, STEEL 

6 - BUSHING PLASTIC (ONLY IN JUNCTION BOX OR NIPPLED DOWN TRAFFIC SIGNAL) 

7 - OCTAGONAL CAP, ALUMINUM 

8 - SPAN WIRE CLAMP 

9 - WIRE OUTLET BODY,STEEL,FEMALE ONLY 

10 - NIPPLE, STEEL 

11 - HEX NUT, STEEL, NOTCHED WITH SETSCREWS 

SPAN WIRE MOUNTING BRACKET DETAILS 
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.J.'.:Q:. ,.:= 

n=l::::r [I h::::::::::r, 

P = 125 LB. 
~ 
\!II~ :v P = 125 LB. 

A = 10 SQ.FT. - A = 15 SQ.FT. 

-' 
-' w wZ 
~ 2i'.: 
a. z 
zS 
<.!) V> 

vie, 
0~ 

~ V> 
V> a:: 
a:: c::, 

~~ 
-,:U 
uci -z ~­
-:;i 
~t;; 
I- w 
V>o 
Ww 
80.. 
a. I­
I::, 
I- c::, 
-I 
3: ~ 
= 3: 
9= 
- 0 
"1 I -s 

© :v -
© :v -
© :v 
© r,- - :v 

-- -' - --
-I-IL - -

I I 
I I 

3'-0" P = 36 LB. 
I I A = 9 SQ.FT. 
I I 
I I 
I I 

P = 25 LB. :o P = 25 LB. 
A = 2 SQ.FT. A = 2.5 SQ.FT. 

c:, 
I 

s 
c::, 
l-

o 
I 
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I. ALL PEDESTAL POLE STEEL SHALL BE ASTM A53 GRB AND SHALL BE HOT 
DIP GALVANIZED INSIDE AND OUTSIDE ACCORDING TO ASTM A123. 
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RAMP METERING 
PEDESTAL POLE DETAIL 

(LEFT SIDE INSTALLATION SHOWN) 

Colorado Department of Transportation 

BASE PLATE 

2. MOUNTING HARDWARE FOR EACH TRAFFIC SIGNAL WILL BE FURNISHED BY 
THE MANUFACTURER,INCLUDING POLE PLATES FOR SIDE POLE MOUNTING. 

3. PEDESTAL POLES SHALL HAVE A FRANGIBLE BASE: AKRON FOUNDRY TB2-17 
OR APPROVED EQUAL. 

4. ALL POLES, PEDESTALS AND CABINETS SHALL BE PLACED A MINIMUM OF 
2 FEET OFF THE ROADWAY MEASURED FROM THE EDGE OF SHOULDER OR 
FACE OF CURB. 

5. 12-12-12 TRAFFIC SIGNAL FACES FOR RAMP METERING LOCATIONS SHALL 
BE ALUMINUM TYPE. 

6. TWO-SECTION 12" RED AND GREEN SIGNAL HEADS SHALL BE "ANGLED IN" 
AND SHALL BE EQUIPPED WITH VISORS THAT MAY BE POSITIONED TO EITHER 
SIDE OF THE LENS, ALLOWING ONLY THE FIRST MOTORIST BEHIND THE STOP 
BAR TO SEE THE SIGNAL INDICATION. 

7. REGULATORY SIGNING SHALL BE AS SHOWN ON THE PLANS. 24Rl0-6a FOR 
LEFT SIDE POLE INSTALLATIONS SHALL CONTAIN A RIGHT-POINTING ARROW. 
24Rl0-6a FOR RIGHT SIDE POLE INSTALLATIONS SHALL CONTAIN A LEFT-POINTING 
ARROW. TYPICAL SPECIAL SIGN MESSAGES ARE "1 VEHICLE PER GREEN" FOR 
SINGLE-LANE METERED RAMPS, AND "l VEHICLE PER GREEN EACH LANE" FOR 
TWO-LANE METERED RAMPS. 

8. ALL SIGNAL HEADS SHALL BE APPROVED LED TYPE. 

9. IF THE PLACEMENT OF A PEDESTRIAN PUSH BUTTON ASSEMBLY ON A TRAFFIC 
SIGNAL MAST POLE WILL NOT BE WITHIN EASY REACH BY PEDESTRIANS (10" 
OR LESS AND UNOBSTRUCTED IN ACCORDANCE WITH THE AMERICANS WITH 
DISABILITIES ACT), THEN A SEPARATE PEDESTRIAN PUSH BUTTON POST 
ASSEMBLY (PPBPA) SHALL BE INSTALLED WITHIN EASY REACH. THE PPBPA 
SHALL MEET THE PROVISIONS FOUND IN CDOT STANDARD PLAN S-614-9 AND 
"SECTION 4E.08 THROUGH 4E.13 - PEDESTRIAN DETECTORS" IN THE 2009 
MUTCD WITH REVISIONS 1 AND 2. 

POLE AND CAISSON INFORMATION 

MEMBER 
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-' c::, 
D.. 
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ATTRIBUTES AND LOADS 

SIZE 

SERVICE MOMENT 

SERVICE SHEAR 

SIZE 

ULT.MOMENT 

ULT. SHEAR 

TRAFFIC SIGNAL POLE 

6" + SCH 40 

14.72 k.ft. 

0.97 kip 

18" 0 

20.55 k.ft. 

1.36 kip 

PEDESTAL POLE SIGNALS 

RAMP METERING POLE 

4" + SCH 40 

4.23 k.ft . 

0.45 kip 

18" 0 

5.90 k.ft. 

0.63 kip 
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FOUNDATION NOTES 

I. CAISSON CONCRETE SHALL BE AIR ENTRAINED CLASS BZ IN ACCORDANCE WITH SECTION 503 OF 
THE STANDARD SPECIFICATIONS. 

2. REINFORCING STEEL SHALL BE GRADE 60 IN ACCORDANCE WITH SECTION 602 OF THE STANDARD 
SPECIFICATIONS. 

3. ALL REINFORCING STEEL SHALL BE NON COATED. 

4. CAISSON CONCRETE MUST HAVE A MINIMUM COMPRESSIVE STRENGTH OF 2,700 PSI BEFORE 
INST ALLING THE PEDESTAL POLE; VERIFY CONCRETE STRENGTH WITH MATURITY METER. 

5. CAISSONS SHALL BE PLACED AGAINST UNDISTURBED EARTH. 

DESIGN DATA 

CAISSON CONCRETE: 
CLASS BZ CONCRETE:f'c = 4,000 psi 
REINFORCING STEEL:fy = 60,000 psi 

DESIGN WIND SPEED = 90 mph 

THE DESIGNS HEREIN ASSUME THAT THE PEDESTAL POLES ARE INSTALLED WITHIN THE ROADWAY 
PRISM WITH THE FOLLOWING PARAMETERS: 

MEDIUM DENSE CDHESIONLESS SOIL: 
SOIL DENSITY, Y = 110 pcf 
SOIL </> ANGLE = 30° 
SF = 1.25 FDR FLEXURAL RESISTANCE 

MEDIUM STIFF COHESIVE SOIL: 
SOIL DENSITY, Y = 110 pcf 
SOIL COHESION = 750 psf 
SF = 1.25 FDR FLEXURAL RESISTANCE 

CONT ACT THE ENGINEER IF ANY OF THE FOLLOWING SOIL CONDITIONS ARE ENCOUNTERED DURING DRILLING: 

(A) SIGNALS WILL NOT BE INSTALLED WITHIN THE ROADWAY PRISM. 
(B) THE SOIL HAS A HIGH ORGANIC CONTENT OR CONSISTS OF SATURATED SILT AND CLAY. 
(C) THE SITE WON'T SUPPORT THE WEIGHT OF THE DRILLING RIG. 
(D) THE FOUNDATION SOILS ARE NOT HDMDGENDUS. 
(E) FIRM BEDROCK IS ENCOUNTERED. 

UNFACTDRED GROUP LOAD II COMBINATION LOADS FDR THE DESIGN OF POLES WERE GENERATED WITH THE 
STANDARD SPECIFICATIONS FDR STRUCTURAL SUPPORTS FDR HIGHWAY SIGNS, LUMINAIRES, AND TRAFFIC 
SIGNALS, 5 TH EDITION INCLUDING THE 2010 & 2011 INTERIMS. 
LOAD FACTORS FDR GENERATING ULTIMATE CAISSON LOADS ARE FDR THE STRENGTH III LOAD COMBINATION 
AS SPECIFIED IN THE 6TH EDITION OF THE AASHTD LRFD BRIDGE DESIGN SPECIFICATIONS. 
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GENERAL NOTES 
1. ALL STRUCTURAL STEEL SHALL CONFORM TD THE REQUIREMENTS SHOWN IN THE MATERIALS TABLE 

ON SHEET 2. 

2. SIGN STRUCTURES SHALL BE CONSTRUCTED TRUE TO THE SPECIFIED DIMENSIONS,SHALL BE FREE 
FROM KINKS, TWISTS OR BENDS,AND SHALL BE UNIFORM IN APPEARANCE. THE COMPLETED 
SECTIONS SHALL BE ASSEMBLED IN THE SHOP AND SHALL BE CHECKED FDR STRAIGHTNESS, 
ALIGNMENT, ANO DIMENSIONAL ACCURACY. ANY VARIATIONS SHALL BE CORRECTED TO THE 
SATISFACTION OF THE ENGINEER. 

3. MAST ARMS SHALL BE TEMPDRARIL Y SUPPORTED TD TAKE ALL LOAD OFF OF THE FIELD SPLICES 
WHILE BDL TS ARE BEING TIGHTENED IN ORDER TD FIRMLY SEAT THE FLANGE PLATES. 

4. POSTS FDR TUBULAR SIGN STRUCTURES SHALL BE FORMED TO THE RADII SHOWN ON THE PLANS BY 
HEAT TREATMENT OR BY FABRICATION TO SUCH RADII BY METHODS WHICH WILL NOT CRIMP OR 
BUCKLE THE INTERIOR RADIUS OF THE PIPE BEND. 

5. CLIPS,EYES,DR REMOVABLE BRACKETS SHALL BE AFFIXED TD ALL POSTS AND MAST ARMS,AS 
NECESSARY, TD SECURE THE SIGN DURING SHIPPING AND FDR LIFTING AND MOVING DURING 
ERECTION. THIS IS TD PREVENT DAMAGE TD THE FINISHED GALVANIZED DR PAINTED SURFACES. 
BRACKETS ON TUBULAR SIGN STRUCTURES SHALL BE REMOVED AFTER ERECTION. DETAILS OF 
SUCH DEVICES SHALL BE SHOWN ON THE SHOP DRAWINGS. 

6. HIGH-STRENGTH BDL TED CONNECTIONS SHALL CONFORM TD THE PROVISIONS IN SECTION 509.28 OF 
THE ST AND ARD SPECIFICATIONS. ASSEMBLY OF HIGH-STRENGTH BDL TED CONNECTIONS FDR SIGN 
STRUCTURES MAY BE MADE WITH GALVANIZING DR PAINT ON THE CONTACT (FAYING) SURFACES. 

7. ALL SIGN STRUCTURES SHALL BE FABRICATED INTO THE LARGEST PRACTICAL SECTIONS PRIOR TD 
GALVANIZING. SPLICE LOCATIONS SHALL BE SUBMITTED TD THE ENGINEER FDR APPROVAL AND 
THE CONTRACTOR SHALL NOT COMMENCE FABRICATION UNTIL SUCH SPLICE LOCATIONS ARE 
APPROVED. 

8. ALL PIPE MEMBERS SHALL BE HOT-DIP GALVANIZED INSIDE AND OUTSIDE AFTER FABRICATION 
AS PER ASTM A123, UNLESS PAINTING IS CALLED FDR ON THE PLANS. PAINTING SHALL 
CONFORM TD SECTION 522, DUPLEX COATING SYSTEM. WALKWAY GRATINGS, WALKWAY 
BRACKETS, SAFETY RAILINGS, ACCESS LADDER AND CAGE, STEEL MOUNTINGS FDR LIGHT 
FIXTURES AND ALL NUTS,BDLTS AND WASHERS FDR SIGN STRUCTURES SHALL BE GALVANIZED 
AFTER FABRICATION PER ASTM Al23 DR ASTM Al53, AS APPROPRIATE AND SHALL NOT BE 
PAINTED. BOLTS SHALL BE LUBRICATED PRIOR TD INSTALLATION. TENSION CONTROL BOLTS DR 
DIRECT TENSION INDICATING WASHERS USED IN HIGH-STRENGTH BDL TED CONNECTIONS SHALL 
BE MECHANICALLY GALVANIZED PER ASTM 8695, COATING CLASS 55. 

9. ALL CONCRETE SHALL BE CLASS BZ WITH AIR ENTRAINMENT; REINFORCING STEEL SHALL BE 
GRADE 60. CAISSON CONCRETE MUST HAVE A MINIMUM COMPRESSIVE STRENGTH OF 2,700 PSI 
BEFORE INSTALLING THE SIGN STRUCTURE; VERIFY CONCRETE STRENGTH WITH MATURITY METER. 

10. STRUCTURES SHALL BE GROUNDED IN ACCORDANCE WITH APPLICABLE ELECTRICAL CODES. 

11. SHEETS IN THE INDEX MARKED WITH A • PROVIDE INSTRUCTIDNS TD DESIGNERS FDR THEIR USE 
IN THE PREPARATION OF THE SIGN X-SECTIDN SHEETS IN THE ROADWAY PLANS. 

12. NPS = NOMINAL PIPE SIZE; O.D. = OUTSIDE DIAMETER. 

-SIGN NOTES (1 OF 2)-
13. SHOP DRAWINGS SHALL BE SUBMITTED TD THE ENGINEER FDR REVIEW IN ACCORDANCE WITH 

SUBSECTION 105.02 OF THE STANDARD SPECIFICATIONS. 

14. INSTALL STRUCTURE IDENTIFICATION PANEL IN ACCORDANCE WITH M AND S STANDARD S-614-12 
USING TWO 1#2" WIDE STAINLESS STEEL BANDS AND STAINLESS STEEL FLARED LEG BRACKETS 
WITH HEX HEAD BDL TS (BAND-IT D315 DR EQUIVALENT). 

15. CAISSON, STEEL SUPPORTS AND SURVEY WORK SHALL BE PAID FDR IN ACCORDANCE WITH BID 
ITEMS 503,614 AND 625 RESPECTIVELY. 

16. CANTILEVER ARMS MARKED WITH A A MUST BE LEVEL DR TTL TED UPWARD ND MORE THAN 1° 
MAXIMUM AFTER INSTALLATION OF THE SIGN. 

17. THERE SHALL BE ND PENETRATIONS OF THE TUBE MEMBERS OTHER THAN AS SHOWN IN THESE 
PLANS UNLESS APPROVED BY THE ENGINEER PRIOR TD FABRICATION. 

INDEX 
1. SIGN NOTES (I OF 2) 
2. SIGN NOTES (2 OF 2) 
3. CANTILEVER INST ALLA TIDN DETAIL • 
4. SIGN BRIDGE INSTALLATION DETAILS• 
5. SIGN MOUNTING BRACKET DETAILS 
6. POST AND ARM DETAILS 
7. FIELD SPLICE DETAILS 
8. BASE PLATE/ ANCHOR BDL T DETAILS 
9. SIGN LIGHTING DETAILS 
10. CANTILEVER SIGN PIPE SELECTION TABLES • 
11. SIGN BRIDGE PIPE SELECTION TABLES • 
12. FOUNDATION DETAILS• 

SECTION DR DETAIL 
IDENTIFICATION 

CROSS REFERENCE DRAWING 
NUMBER (IF BLANK, REFERENCE 
IS TD SAME SHEET) 

ARROW HEAD FDR SECTION 
CUT AND LEADER LINE FDR 
DETAIL 

PHOTOELECTRIC CELL LDCA TIDN 

PHOTOELECTRIC CELL LOCATION 

BOTTOM OF 
BASE PLATE 
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::::. ::::. 
~re 
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HIGH POINT 
ADDITIONAL l.D. 
PANEL REQUIRED 

STRUCTURE l.D.PANEL 
SEE NOTE 14. 

FDR TWO-WAY STATIC SIGN BRIDGE 
TRAFFIC 
SEE NOTE 14. 
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GENERAL NOTES (CONTINUED) 
18. WELDING DF STEEL SHALL CONFORM TD THE REQUIREMENTS OF AWS D I.I. ALL AREAS TD BE WELDED SHALL BE 

GROUND TO BRIGHT MET AL. NO BUTT WELD SPLICES WILL BE PERMITTED. ALL WELDING AND REQUIRED TESTING 
SHALL BE COMPLETE BEFORE ANY MATERIAL IS GALVANIZED. 

ENHANCED MAGNETIC PARTICLE TESTING SHALL BE PERFORMED ON AREAS DEFINED IN AWS DI.I AND HEREIN. 
ENHANCED MAGNETIC PARTICLE TESTING SHALL BE CONDUCTED IN ACCORDANCE WITH ASTM E 709 AND AWS D I.I, 
EXCEPT AS AMENDED HEREIN.ALTERNATING CURRENT SHALL BE USED. THE YOKE SPACING SHALL BE BETWEEN 
2 AND 4 INCHES. THE MINIMUM LIFTING POWER SHALL BE IOLBS. RED DRY PARTICLES SHALL BE USED. THE 
LIGHT INTENSITY SHALL MEET ASTM E 709, SECTION 7. PARTICLE APPLICATION AND SPECIMEN PREPARATION SHALL 
MEET THE REQUIREMENTS OF ASTM E 709 SECTIONS 9 AND 15,EXCEPT WHITE NON-AQUEOUS DEVELOPER MEETING 
ASTM E 165, TYPE 3, SHALL BE APPLIED TD THE TEST SURF ACE PRIOR TD TESTING. 

THE YOKES SHALL BE SET IN TWO POSITIONS WHEN TESTING THE WELD DR BASE MET AL. THEY SHALL BE POSITIONED 
BOTH NORMAL AND PARALLEL WITH RESPECT TD THE WELD AXIS AND ROLLING DIRECTION OF THE BASE METAL. 

ENHANCED MAGNETIC PARTICLE TESTS SHALL BE PERFORMED AT THE FOLLOWING LOCATIONS: 

(I) BASE METAL. ALL AREAS CONTACTED BY THE CARBON ARC GOUGE ELECTRODE, THE ELECTRODE CUP, 
AND THE WELDING ELECTRODE. ALL THREE CONDITIONS ARE ARC STRIKES. 

(2) FILLET WELDS. EACH DESIGN WELD SIZE ON MAIN MEMBER TD MAIN MEMBER AND SECONDARY MEMBER 
TO MAIN MEMBER WELDMENTS. ALL STOP-STARTS AND WELD TERMINI. ALL LINEAR INDICATIONS SHALL 
FURTHER BE EVALUATED WITH !OX DR 30X MAGNIFICATION. VERIFICATION SHALL BE RESOLVED BY EXCAVATION. 

(3) GROOVE WELDS. ALL THROUGH THICKNESS EDGES ON TRANSVERSE BUTT JOINT WELDMENTS IN TENSION AREAS. 

(4) REPAIRS. ALL REPAIR WELDS TO CORRECT DEFECTS IN GROOVE AND FILLET WELDS, PLATE CUT EDGES, CORRECTION 
OF FABRICATION ERRORS IN CUTTING, PUNCHING, DRILLING, OR FITTING, AND MEMBERS WHICH ARE TACKED OR 
WELDED AND SUBSEQUENTLY CUT APART AND REWELDED. 

19. ALL CIRCUMFERENTIAL AND ALL LONGITUDINAL PIPE SEAM WELDS WITHIN 5" OF FULL PENETRATION CIRCUMFERENTIAL GROOVE 
WELDS SHALL BE FULL PENETRATION GROOVE WELDS AND SHALL BE INSPECTED AS SPECIFIED HEREIN. THE ACCEPTABLE 
MAXIMUM WELD UNDERCUT IS 0.01". 

DESIGN DATA 
SPECIFICATIONS: 

DESIGN: "STANDARD SPECIFICATIONS FDR STRUCTURAL SUPPORTS FDR HIGHWAY SIGNS, 
LUMINAIRES AND TRAFFIC SIGNALS", AMERICAN ASSOCIATION OF STATE HIGHWAY AND 
TRANSPORTATION OFFICIALS (1994 AASHTD). 

"FA TIGUE-RESIST ANT DESIGN OF CANTILEVERED SIGNAL, SIGN AND LIGHT 
SUPPORTS", NATIONAL COOPERATIVE HIGHWAY RESEARCH PROGRAM (NCHRP) REPORT 
412, 1998. 

SUBSECTION 17.4, SIGNS, IN THE 2012 STAFF BRIDGE BRANCH BRIDGE DESIGN 
MANUAL. 

CONSTRUCTION: COOT STANDARD SPECIFICATIONS, THESE STANDARD SHEETS AND THE 
PROJECT PLANS. 

WIND LOADING: 80, 90 OR 100 MPH VELOCITY AS PER THE SELECTION TABLES. 
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-SIGN NOTES (2 OF 2)-

MATERIALS 
SPE~IFl~AIIQ!:J 

ELEMENT ASTM AASHTO CLARIFICA TIDNS 

PDSTS,MAST ARMS See Note #I #1 

BARS,PLATES AND SHAPES A709 M-270 #2 

HOLLOW STRUCTURAL SECTIONS (HSS) A500 #3 

HIGH-STRENGTH BDL TS (H.S. BDL TS) A325 M-164 #4 

HIGH-STRENGTH NUTS A563 M-291 

HIGH-STRENGTH WASHERS F436 M-292 #5 

U-BDL TS (RODS) F1554 M-314 GRADE 55 STEEL 

ANCHOR BOLTS F1554 M-314 GRADE 55 STEEL 

#1 PIPES SHALL BE WELDED OR SEAMLESS STEEL PIPE CONFORMING TD THE SPECIFICATIONS OF ASTM 
DESIGNATION A53 GRADE B, A500 GRADE B, DR ASTM A106 GRADE B. 

#2 GRADES 36 OR 50 STEEL. ASTM A992 SHAPES MAY BE SUBSTITUTED. 

#3 HOLLOW STRUCTURAL SECTION SPECIFICATIONS APPLY TD THE STRUCTURAL TUBING SECTIONS (TS) USED 
AT HANDHOLES AND STATIC SIGN LIGHTING LOCATIONS. 

#4 TENSION CONTROL (TC) BDL TS CONFORMING TD ASTM F1852 MAY BE SUBSTITUTED FDR ASTM A325 BDL TS. 
ALL OTHER BDL TS AND NUTS SHALL CONFORM TD THE SPECIFICATIONS OF ASTM DESIGNATION: A307. 
INST ALL A307 BDL TS WITH COMMERCIAL QUALITY WASHERS. 

#5 ASTM F959, COMPRESSIBLE-WASHER-TYPE DIRECT TENSION INDICATORS MAY BE SUBSTITUTED FOR ASTM 
F436 WASHERS AT HIGH-STRENGTH BOLTED CONNECTIONS. 

OVERHEAD SIGN X-SECTION SHEET(S) SHALL SHOW: 
I. SIGN STRUCTURE LOCATION (HIGHWAY, STATION AND DIRECTION) 
2. LENGTH OF STRUCTURE SPAN 
3. PANEL SIZE AND LOCATION ON STRUCTURE 
4. OFFSET FROM SHOULDER 
5. POST HEIGHT(S) FROM BOTTOM OF BASE PLATE TD (t MAST ARM 
6. CAISSON DIAMETER AND MINIMUM EMBEDMENT 
7. TOP OF CAISSON ELEVATION 
8. CAISSON PAY LENGTH 
9. STATIONS AND OFFSETS TD CAISSON 
10. GUARDRAIL PROTECTION LIMITS 
II. LANE LINE LOCATION(S) 
12. AS CONSTRUCTED BLOCK 
13. PHOTOELECTRIC CELL LOCATION IF REQUIRED 

STATIC SIGN 
MONOTUBESTRUCTURES 
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SPAN 

SIGN PANEL LENGTH 
6'-0" 

Ii. MAIN PANEL~\ 
= Ii_ MAST ARM \ 

I 1MAXJ I . FIELD ii. POST = 
. 5'-6" - I ~MAX) 

E ii !! !! !! - - - -J- - : SPLICE ~Ii. CAISSON 

·~ "1r't =t:=rr -~~ -~-~~ 

DRILL AND TAP FDR 
IY2" NPS CONDUIT 

BOTTOM OF BASE PL 

\ ,,~~~,f'i . 
+ 1..stt 

HAND HOLE 

~-----------------------

CANTILEVER 

CANTILEVER NOTES 
1. THE MAXIMUM SIGN PANEL OVERLAP ONTO ELBOW SHALL NOT EXCEED 6'-0" FROM THE FIELD 

SPLICE. 

2. ALL POSTS BETWEEN BASE PLATE AND FIELD SPLICE SHALL HAVE A TUBE WALL THICKNESS 
OF Y2" -ALL MAST ARMS SHALL HAVE A TUBE WALL THICKNESS OF %". 

3. SEE SHEET 7 FOR FIELD SPLICE DETAILS. 

Comouter File Information Sheet Revisions 
Creation Date: 07 /04/ 12 Date: Comments 

._c_r_e_at_e_d_B_.y_: _J_R_M ___________ ----1 (=> 1------+--------------1 

._L_a_s_t _M_o_di_fic_a_ti_o_n _D_a_te_: -------------1 (=> 1------+--------------1 

..._La_s_t _M_o_di_fie_d_B._y: ___________ ----1 (=> 1------+--------------1 
CAD Ver.: MicroStation VB Scale: Not to Scale Units: English (=> 

PIPE POST 

PIPE OD "R" 
(IN . ) (FT . ) 

12.75 8 

14 8 

16 8 

18 8 

20 8 

24 10 
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(t CAISSON--------... 

SPAN 

MAST ARM 

(t SPAN = (t OPTIONAL 
FIELD SPLICE\ 

"D" = PANEL-
DEPTH -
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MAX. 
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ff ~\~\1, . . . ~ ::--::~~c- -~./:0-1:F~!;?HOLE~-~~ ~ 
IY2" NPS CONDUIT ( ) 'I 

"R" SEE TABLE 

l 

* PIPE POST 

PIPE DD IIRII CAMBER 
(IN.) (FT.) TYPE 

12.75 8 @ 

14 8 @ 

16 8 ® 

18 8 © 

20 10 © 

24 12 @· 

CAMBER 

TYPE 11x11 11y11 

(A) W2" 2" 

(BJ 21/4" 3" 

© 27'4" 4" 

® 311z11 5" 

(E) 4Y2" 6" 

Computer File Information 
Creation Date: 07 /04/12 Date: 

SIGN BRIDGE 

• USE CAMBER TYPE E FDR 130' - 140'. 
* MAST ARM DIAMETER SAME AS POST. 
Q INDICATES CAMBER TYPE, SEE TABLE. 
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Colorado Deportment of Transportation 

(.Gi) 2829 W. Howard Pl. 
Denver, CO 80204 
Phone: 303-757-9436 
FAX:303-757-9219 

Traffic & Safety Engineering MKS 

-SIGN BRIDGE INSTALLATION DETAILS-
NOTES 
I. THE MAXIMUM SIGN PANEL OVERLAP ONTO ELBOW SHALL NOT EXCEED 6'-0" FROM THE FIELD SPLICE. 

2. ALL POSTS BETWEEN BASE PLATE AND FIELD SPLICE SHALL HAVE A TUBE WALL THICKNESS OF Y2". ALL 
MAST ARMS SHALL HAVE A TUBE WALL THICKNESS OF %". 

3. BEFORE ANY PORTION OF THE SIGN FRAMES ARE ASSEMBLED IN THEIR FINAL POSITIONS THE 
CONTRACTOR SHALL DEMONSTRATE TD THE ENGINEER BY PREASSEMBLY DR OTHER APPROVED METHODS 
THAT THE SPAN LENGTHS OF THE FRAMES IN THE NO LOAD CONDITION MATCH WITHIN Y2" OF THE FIELD 
MEASURED SPAN LENGTHS BETWEEN FOUNDATIONS. 

4. IF THE SIGN FRAMES ARE ERECTED AS ONE UNIT, THEY SHALL BE ADEQUATELY SUSPENDED TD AVOID 
DISTORTIONS DR CHANGES IN SPAN LENGTH BETWEEN BASE PLATES. 

5. FDR MAST ARMS WITH LENGTHS BETWEEN 40'-0" AND 80'-0" A BDL TED FIELD SPLICE WILL BE 
PERMITTED AT (t OF THE ARM TD FACILITATE GALVANIZING AND HAULING OPERATIONS. FDR MAST ARMS 
WITH LENGTHS GREATER THAN 80'-0", TWO BOLTED FIELD SPLICES WILL BE PERMITTED AT THE Yi 
POINTS TD FACILITATE GALVANIZING AND HAULING OPERATIONS. 

6. SEE SHEET 7 FDR FIELD SPLICE DETAILS. 
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SIGN PANEL SHALL BE SHEET 
ALUMINUM MOUNTED USING l BACKING ZEES. ALL DETAILS 

EXIT PANEL (INCLUDE WHEN AND REQUIREMENTS SHALL BE 

SHOWN IN PROJECT PLANS) fu~5i4E_~_iDA~TMlN\ANrH1~L BE 
MADE UNDER ITEM 614, SIGN 
PANEL (CLASS III). 

WT 4 x 20 
PL 114" CUT TD FIT PIPE CURVATURE. 
TOTAL 4 PER BRACKET ASSEMBLY. 

~ ;y 
vi ~+-----1---+--H-
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N ....... 
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Lu 
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! ITT ~ MOUNTING BRACKET 
vi ~c 6x8.2 

< 

DRILL AND TAP FOR lY2" NPS SHORT 
NIPPLE AND PLUG WITH RECESSED PIPE 
PLUG. (LOCATE AT MOUNTING BRACKET 
CLOSEST TO ELECTRIC SERVICE ON 
BOTTOM OF ARM) 

z m 
~::.--

SINGLE SIGN PANEL 

11 II (t J'4 11 0 H.S. 
BOLTS. TOTAL 2 
PER ASSEMBLY 

PL 1/4" 

WT 4 x 20 
PIPE WALL 

CONT. BAR %" 

(TYP.) 1/4 PL 1/4" 

DETAILS 

DISTANCE 
PIPE OUTSIDE 

11x11 11y11 

DIAMETER 
(JN.l (IN.) (IN.) 

12.75 4Yl6 16Ys 

14 SV16 laYa 
16 6Y16 20\la 
18 7Yi6 221/a 
20 BY16 241/a 
24 10Yi6 281/a 

-SIGN MOUNTING BRACKET DETAILS-

(t MAST ARM 

SEE DETAIL 1 

2" CL. 

I' " 

SYMMETRICAL ABOUT 
AXIS OF SIGN\I 

BJ 
ID 

IE m 
NOTES 
FDR DETAILS NOT SHOWN DR NOTED SEE "SINGLE SIGN PANEL". 
ASSEMBLY DETAILS SHOWN APPLY TD TANGENT PORTION OF PIPE 
DNL Y. FDR MOUNTING BRACKET ON ELBOW SEE DETAIL 2. 

BACK-TO-BACK SIGN PANELS 

%" PL SET VERTICAL 
AND CUT TD FIT PIPE 

I , ,,,--AXIS OF SIGN 
PL /4" V _ AXIS OF SIGN~ 

It 5/s" 0 ROD = (t PL 1/4" 

5/s" 0 RODS, PREVAILING­
TORQUE LOCK NUTS AND 
2 WASHERS. TOTAL 2 
RODS PER ASSEMBLY 

BAR 1"4 11 CONTINUOUS BETWEEN ALL SPLICE PLATES OR 
BETWEEN SPLICE PLATE AND END OF MAST ARM. 

Com uter File Information Sheet Revisions 
Creation Date: 07 /04/12 Date: Comments 

NOTE 
FDR DETAILS NOT SHOWN 
OR NOTED SEE VIEW "C". 

---

5/s11 0 RODS, PREVAILING­
TORQUE LOCK NUTS AND 
2 WASHERS. TOT AL 2 
RODS PER ASSEMBLY 
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MOUNTING BRACKET C 6 X 8.2 

DETAILS 
MOUNTING BRACKET ON ELBOW 
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l/4 

l/4"0 CAP 
SCREW, TOT. 4 

TACK WELD 
HEX NUT 

I 

HSS 611 x 4" x 1/2 x 0'-2" 

POST OR MAST ARM 

Ye" NEOPRENE GASKET 
CEMENTED TO COVER PL 

Ye" THICK COVER PL 

COVER PL 
NOT SHOWN 

PIPE WALL 

HSS 611 x 4" x Y2 x 0'-2" 

~(( HANDHOLE ~ (( PIPE 

HANDHOLE AND COVER DETAILS 

NOTES: 
I. STIFFENERS ARE TO BE PLACED AT THE BASE 

OF ALL POSTS. SEE SHEET 8 FOR THE LOCATION 
OF STIFFENERS. STIFFENERS ARE NOT SHOWN 
ELSEWHERE IN THESE SHEETS FOR CLARITY. 

2. TERMINATE WELD Y2" SHORT OF THE TOP OF 
THE STIFFENER PLATE. AT THE OTHER 3 WELD 
TERMINATIONS ON THESE TWO TYPICAL WELDS 
STOP THE WELD 1/4 11 SHORT OF THE END OF 
THE PLATE. 

HANDHOLE 

(TYP.) % 

DIRECTION 
OF TRAFFIC 

(TYP.) Y2 

..... 
I 

"" 

LIFTING EYE DETAIL 

POST BASE ELEVATION 
(FOR BASE PL DETAILS SEE SHEET 8) 

PL Ya" 

6" 

STIFFENER DETAILS 
(AT POLE BASE - SEE NOTES) 

I" X I" CLIP (TYP.) 

TOP OF BASE PL 

---+->---< (Ty p.) 
Y2 

-POST AND ARM DETAILS-

I" X 1/4'' 
BACKING RING 

BASE PL OR 
SPLICE PL 

4-Ys11 0 DRAIN HOLES FOR GALVANIZING 
(PLACE AS SHOWN). INST ALL ALUMINUM 
TAPERED VENT HOLE PLUGS AFTER GALVANIZING 

MAST ARM END DETAIL 
(FOR CANTILEVER ARMS) 

PHOTOELECTRIC CONTROL 
UNIT AND 3 PRONG, 
EEI-NEMA STANDARD TWIST 
LOCK PLUG RECEPTACLE. 

PHOTOELECTRIC CONTROL 
MOUNTING 3Y2" NPS ST AND ARD 
PIPE CUT TO FIT MAST ARM 
CURVATURE 

DRILL AND TAP FOR 
7'4 11 NPS CHASE NIPPLE 

AND PLUG WITH 
RECESSED PIPE PLUG 

"---AXIS OF SIGN 

PHOTOELECTRIC CONTROL DETAILS 
(SEE "LAYOUT" SHEET FOR LOCATION WHEN REQUIRED) 
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BAR %" llJ 

HANDHOLE l'-0" 

2'-0" 

FIELD SPLICE 

SJ 

~ ) 

~ 
PL THICKNESS 

0---
ALL BDL TS ARE I" 0 

(t MAST ARM~ 

______ l_i __ 

PL ID = (PIPE DD-3" 

1" X 1/4 11 BACKING RING. 
FOR WELDING DETAILS 

NOT SHOWN SEE SHEET 6. 

SECTIONE:9 

1!/i&" HOLE 
(TYP.) 

-FIELD SPLICE DETAILS-

I" 0 H.S. BOLTS (GALVANIZED) EQUALLY SPACED. BOLTS SHALL BE 
SEQUENTIALLY TIGHTENED. ASSUMING 12 BOLTS AND A CLOCK FACE, THE 
TIGHTENING SEQUENCE WOULD BE 12, 6, I, 7 ETC. THIS PROCESS SHALL 

~~~BE CONTINUED UNTIL ND LOOSE BOLTS ARE FOUND AFTER ALL BOLTS HAVE 
BEEN INITIALLY TIGHTENED. SEE THE FIELD SPLICE TABLE FOR OTHER 
DETAILS 

FIELD SPLICE 

PIPE PL BC 
OUTSIDE THICKNESS DIAMETER 

DIAMETER 
(IN.) (IN.)* (IN.) 

12.75 1'/4 16 

14 1'/4 17 

16 1'/4 21 

18 1% 23 

20 1% 25 

24 tY2 29 

* MINIMUM THICKNESS AFTER MACHINING 
AS CALLED FOR IN NOTE 4. 

PL 
OD 

(IN.) 

21 

22 

24 

26 

28 

32 

~ OF 
S !FF. 

# OF 
BOLTS 

6 14 

6 16 

6 20 

10 22 

10 24 

12 28 

(TYP.)~ 

(TYP.)~ 

--Jf,..-,
6 

.....-<e(TYP.) 

CHAMFER PL Y2" X 45° 

NOTES: 
1. STIFFENERS ARE TO BE PLACED ON ALL FIELD 

SPLICES. STIFFENERS ARE NOT SHOWN 
ELSEWHERE IN THESE SHEETS FOR CLARITY. 

2. TERMINATE WELD Y2" SHORT OF THE TOP OF 
THE STIFFENER PLATE. AT THE OTHER 3 WELD 
TERMINATIONS ON THESE TWO TYPICAL WELDS, 
STOP THE WELD 1/4" SHORT OF THE END OF 
THE PLATE. 

STIFFENER DETAILS 
(AT FIELD SPLICE) 

'----++-~(TYP .) 
% 

HORIZONTAL AXIS 

3. SPLICE DESIGN BASED ON ARM CAPACITY. 

4. THE MATING SURFACES OF THE FLANGE SPLICE 
PLATES SHALL BE MACHINED TD A COMMON PLANE 
WITHIN A TOLERANCE OF 1/&4" USING A PORT ABLE 
FLANGE FACER AFTER WELDING AND PRIOR TD 
GALVANIZING. 

12.75 11 PIPE 14 11 PIPE 16 11 PIPE 18 11 PIPE 20 11 PIPE 24 11 PIPE 

FIELD SPLICE DETAILS 
STIFFENERS SHALL BE LOCATED ON BOTH SIDES OF THE FIELD SPLICE. 

CLIP WASHERS AS NEEDED TD AVOID INTERFERENCE WITH STIFFENER WELDS. 
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CANTILEVERS 

PIPE OD SPLIT 
(IN.) (IN.) 

12.75 -

14 -

16 -

18 -

20 -

24 -

• 
• 

' -= = = • 
• 

ANCHOR BOLT DETAIL 
• WELDING PROCEDURE IS NOT 

REQUIRED FOR THIS WELD 

BASE PL SIZE BOLT # OF 
(DIAM. X THICK.) CIRCLE ANCHOR 

(IN.) (IN.) BOLTS 

28" X 2.5" 21" 4 

30 11 X 2.511 23" 6 

32" X 2.5" 25" 6 

34 11 X 2.75" 27" 8 

36" X 3.011 29" 10 

40 11 X 3.011 33" 12 

Com uter File Information 
Creation Date: 07 /04/12 

# OF 
STIFF. 

4 

6 

6 

8 

10 

12 

POWER 
CONDUIT 

2 YB" HOLE FOR 
2\/2" 0 ANCHOR 
BOLT (TYP.) 

6" 0 HOLE FOR 
ELECTRICAL 
CONDUIT (TYP.) 

COMMUNICATIONS 
CONDUIT 

12.75 11 PIPE 

SIGN BRIDGES 

PIPE OD SPLIT BASE PL SIZE 

(IN.) (IN.) (DIAM. X THICK.) 
(IN.) 

12.75 5 34" X 2.5" 

14 5 36 11 X 2.511 

16 5 38" X 2.5" 

18 5 40 11 X 2.75" 

20 5 40" X 3.011 

24 5 42 11 X 3.011 
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-BASE PLATE/ANCHOR BOLT DETAILS-

-G 

BASE PLATE DETAILS FOR SIGN BRIDGES 

BASE PLATE DETAILS FOR CANTILEVERS 

11 "MIN. 
CLR. (TYP.) 

1" MIN. 
CLR. (TYP.) 

OPTIONAL 3" 0 GALVANIZING 
--~DRAIN HOLE (TYP.) 

14 11 PIPE 16 11 PIPE 18 11 PIPE 20 11 PIPE 

BOLT # OF 
CIRCLE ANCHOR 

(IN.) BOLTS 

27" 4 

29" 6 

31" 6 

33" 6 

33" 6 

35" 8 

# OF 
STIFF. 

4 

4 

4 

4 

4 

4 

NOTES 
I. THREAD UPPER 10" AND GALVANIZE UPPER 1'-3" OF THE ANCHOR BOLTS. 

2. ANCHOR BOLTS SHALL BE SET WITH A STEEL TEMPLATE UNTIL THE CONCRETE HAS CURED 
AT LEAST TWO DAYS. 

3. THERE SHALL BE NO GROUT PAD INSTALLED ON TOP OF THE EXISTING FOUNDATIONS. 

4. THE ANCHOR BOLTS SHALL BE TIGHTENED USING THE TURN-OF-NUT METHOD. THE BOLTS 
SHALL FIRST BE TIGHTENED TO SNUG TIGHT, WHICH IS DEFINED AS THE TIGHTNESS THAT 
EXISTS WHEN THE UPPER AND LOWER NUTS ARE IN FIRM CONTACT WITH THE BASE PLATE. 
WITH THE MAST ARM FREE TO DEFLECT, THE UPPER AND LOWER NUTS SHALL EACH THEN BE 
ROTATED AN ADDITIONAL \/12 TURN (30° ± 5°) USING A SLUGGING WRENCH. 

5. STIFFENERS ARE NOT SHOWN ELSEWHERE IN THESE SHEETS FOR CLARITY. ALL POST BASES 
ARE TO HAVE STIFFENERS. 

Colorado Department of Transportation STATIC SIGN 
MONOTUBESTRUCTURES ~ 2829 W. Howord Pl. 

Denver, CO 80204 
liiit!!!!!:iit Phone: 303-75 7-9436 
~ FAX:303-757-9219 

Traffic & Safety Engineering MKB Issued By: Traffic & Safety Engineering Branch July 31, 2019 

AXIS OF SIGN 

OPTIONAL 4" 0 GALVANIZING 
---DRAIN HOLE (TYP. FOR 20" 

AND 24" TUBE) 

AXIS OF SIGN 

24 11 PIPE 

STANDARD PLAN NO. 
S-614-50 

Standard Sheet No. 8 of 12 
Project Sheet Number: 



CLIP LEG 
4" 

MOUNTING 
BRACKET 

MOUNTING 
BRACKET 

L 3"x3"x%" 

il %" 0 H.S. BDL T, 
NUT, FLAT & TAPERED 
WASHERS (TYP.) 
(ANGLE BDL T) 

SECTIONS 

HOLES 
~FDR% 110 

I ( H.S. BDL TS 
____ 1 _____ _ 

HAND HOLE - SEE "POST 
BASE ELEVATION" ON 

SHEET 6 FOR LOCATION 

' 

Com uter File Information 
Creation Date: 07 / 04/ 12 

611 (C NPS 
CHASE NIPPLES 
- SEE NOTE 6 

--

D 

Date: 

CLIP LEG 
4" 

SECTIONE:9 

SECTI0NE9 
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4" 

il L 3"x3"x%" ~ 

il PLATE AND PIPE 

2"0)(2" LONG SLOT IN PLATE 
TD ACCOMMODATE BOLT HEAD 
WHEN LIGHT IS PLACED AT 
BACK OF SIGN ON il OF 
MOUNTING BRACKET 

PLATE Y2"x12"x8" 

-SIGN LIGHTING DETAILS­
LIGHTING NOTES 

1. FIXTURES SHALL BE WATERTIGHT, DUSTPROOF AND DESIGNED FDR 
EASE OF LAMP AND BALLAST REPLACEMENT. 

2. WHEN LIGHTS ARE REQUIRED, LAMP SHALL BE OF HIGH PRESSURE 
SODIUM TYPE (85 WATT OR 250 WATT AS DIRECTED BY THE 
ENGINEER). LAMPS AND BALLAST SHALL BE DESIGNED TO OPERATE 
OVER AN AMBIENT TEMPERATURE RANGE OF -20° F TO +120° F. 

3. BALLASTS SHALL BE OF THE MAGNETIC REGULATOR TYPE 
SPECIFICALLY MANUFACTURED FDR USE WITH HIGH PRESSURE SODIUM 
LAMPS, AND SHALL OPERATE AT A MINIMUM OF 90% POWER FACTOR. 
OPERATION SHALL BE SUIT ABLE WITH A LINE VOLTAGE VARIATION OF 
±10%. 

4. THE TYPE, NUMBER AND SPACING OF FIXTURES SHALL BE PER 
MANUFACTURER'S SPECIFICATIONS TD MAINTAIN A MAXIMUM INITIAL 
ILLUMINATION OF THE SIGN FACE OF 30 FDOTCANDLES TD 60 
FOOTCANDLES WITH A MAXIMUM UNIFORMITY RATIO (MAXIMUM 
ILLUMINATION / MINIMUM ILLUMINATION) OF 5:1. 

-~ 
5. FIXTURE AND MOUNTING DETAILS WILL BE SUBJECT TD APPROVAL BY 

THE ENGINEER. 

SIGN 
LIGHTING 
FIXTURE 

<O 

- 0..: ;:.. >-
t:. 

co 

I~" 

DETAILS 

PIPE 2 STD. 

-' 
u.J 

~ 
CL 

z 
<.:> 
vi 
z 
:;;: 
~ 

il HOLES FOR %110 
H.S. BDL TS, WITH NUTS 
AND FLAT WASHERS (TYP.) 
(4 TOTAL) 

6. DRILL AND TAP IY2" NPS CHASE NIPPLES AND PLUG WITH RECESSED 
PIPE PLUGS. PLACE PERPENDICULAR TD SIGN PANEL AXIS AND AWAY 
FROM APPROACHING TRAFFIC. 

MOUNTING 
t----BRACKET (TYP.) 

REDUCER 

SEE SHEETS 3 AND 4 
FOR SPACING 

ELEVATION 
LIGHT CONNECTION PLACED AT 

BACK OF SIGN ON (j; OF 
MOUNTING BRACKET 

6" MIN. 

1fo"0 HOLE (TYP.) OVERHEAD LIGHTING ASSEMBL y 

Colorado Department of Transportation 

(.Gi) 2829 W. Howard Pl. 
Denver, CO 80204 
Phone: 303-757- 9436 
FAX: 303-757-9219 

Traffic & Safety Engineering MKB 

ELEVATION 
LIGHT CONNECTION PLACED AT 

BACK OF SIGN BETWEEN MOUNTING 
BRACKETS 

STATIC SIGN 
MONOTUBESTRUCTURES 

Issued By: Traffic & Safety Engineering Branch July 31, 2019 
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SPAN 
-CANTILEVER SIGN PIPE SELECTION TABLES-{POST= 

EXIT PANEL --
"L" = SIGN 

/{ CAISSON 

{ MAIN PANEL - '--... 
PANEL LENGTH 

• l MAST ARM~ 
FIELD 

"D"(FT.)- 10' 12' 14' I I I I II I I SPLICE I II II II I I I-~ II II II I I 
II II II I I et:: Q_ II II II I I 

"H"(FT.)- H $ 25 25 < H $ 30 H $ 25 25 < H $ 30 H $ 25 25 < H $ 30 <( u..J I I I I II 1 1 

.i I 

-~ i- r+{-=-=-~ f:=~-=tf =-=-=-=Jt- u 

-----1-~ 20 14 14 16 16 16 18 w 

0 <.:> 
{ MAST ARM <C " 

,, ,, 
' ' ~ -----

<( 
et:: Cl.. 25 16 18 18 18 18 20 w 

" 
,, ,, 

' ' " ::z > 
D 

- " 
,, ,, 

' ' \ SPAN s 30 18 20 20 20 24 24 u 

1--l (FT.) 
N 

\ 35 20 24 24 24 24 24 0 

"' 
\' s D 

40 24 24 24 I-

' 
Cl.. 

45 ::::, 

~ :::r: "D"(FT.)- 10' 12' 14' 

O_ I-

"H"(FT.)- H $ 25 25 < H $ 30 H $ 25 25 < H $ 30 H $ 25 25 < H $ 30 ~ 
I 

2 u 
20 16 18 18 20 20 20 w 

~ 
25 20 20 20 24 24 24 et:: 

w 
> 

0 30 24 24 24 24 24 
D 

SPAN s u 

(FT.) N 
BOTTOM OF BASE PL 0) 35 24 0 

00 

I I 
I 

TYPICAL VERTICAL POST CANTILEVER PIPE 40 LO 

PIPE SELECTION PROCEDURE FOR VERTICAL POST CANTILEVERS 
DIAMETER (DD) 45 

A. COVERAGE PERCENTAGE= SIGN PANEL LENGTH FOR THE SPAN LENGTH USE THE SPAN 
SPAN FROM ONE OF THE CHARTS (25', 35', ETC.), 

NOT THE ACTUAL SPAN 
8. PICK THE PIPE OUTSIDE DIAMETER (OD) FROM THE 0-50% OR THE 51-80% CHART. THE COVERAGE PERCENTAGE CHOSEN SHOULD BE HIGH ENOUGH TO INCLUDE ANY "D"(FT.)- 10' 12' 14' I-

0 ~ 
SIGN PANELS WHICH MAY POTENTIALLY BE PLACED ON THIS SIGN IN THE FUTURE. I 

"H"(FT.)- H $ 25 25 < H $ 30 H $ 25 25 < H $ 30 H $ 25 25 < H $ 30 u 

c. TO DETERMINE "D" FOR THE SELECTION CHARTS ADD THE AREA OF THE EXIT PANEL, IF PRESENT, TO THE MAIN SIGN PANEL AREA. DIVIDE BY THE MAIN ::z w 
<.:> 

PANEL LENGTH TO DBT AIN "D". <( 

1--l 20 16 16 16 18 18 18 et:: 
w 
> 

D. IF NO PIPE IS SHOWN FOR A CERTAIN SPAN THIS INDICATES THAT THIS SPAN/SIGN PANEL/HEIGHT COMBINATION EXCEEDS THE LIMITS OF THIS STANDARD. s 25 18 18 20 20 20 24 D 
u 

SPAN s 
30 20 24 24 24 24 24 

N 
E. ON THE OVERHEAD SIGN X-SECTION SHEET INDICATE THE DIAMETER OF THE PIPE, THE HEIGHT "H" AND THE SPAN. (FT.) 0 

"' 
F. OBTAIN THE DESIGN WIND SPEED FROM THE OVERHEAD SIGN X-SECTION SHEETS IN THE ROADWAY PLANS. 35 24 24 24 D 

I-

:::r: Cl.. 

"D"(FT.)- 10' 12' 14' 40 ::::, 

I- O_ ~ "D"(FT.)-
I-
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"D"(FT.)- 10' 12' 14' 
PROCEDURE TO DETERMINE THE DESIGN WIND SPEED 

"H"(FT.)- H $ 25 25 < H $ 30 H $ 25 25 < H $ 30 H $ 25 25 < H $ 30 I-

2 ~ 80 MPH IS THE STANDARD DESIGN WIND SPEED FOR THE STATE OF COLORADO. THE STANDARD DESIGN WIND SPEED OF 80 MPH 
::r:: IS TO BE USED AT ALL LOCATIONS EXCEPT THE FOLLOWING: 

20 16 16 16 18 18 20 u 
w 

25 18 18 18 20 20 24 ~ 1. USE THE 90 MPH WIND SPEED FDR LOCATIONS WITHIN 4 MILES OF EITHER SIDE OF THE BASE OF THE FOOTHILLS ALONG 
et:: THE FRONT RANGE OF THE EASTERN SLOPE. 0 w 

30 20 20 20 24 24 24 > 
SPAN s D 

u 2. USE THE 100 MPH WIND SPEED FOR LOCATIONS IN BOULDER COUNTY. 
CXJ (FT.) 35 24 24 24 24 24 N 

0 
00 IF THERE ARE QUESTIONS CONCERNING THE PROPER DESIGN WIND SPEED CONTACT THE STAFF BRIDGE BRANCH. 

40 24 24 I 

LO 

45 
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SPAN -SIGN BRIDGE PIPE SELECTION TABLES-
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il MAIN PANEL il SP AN = il OPTIONAL 

= il MAST ARM (FIELD SPLIC
1
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il POST= v- il CAISSON 

(j; MAST ARM ELEVATION 
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~FIELD S~~;;;~ - ii ii J ii '. '. ;: ii !! ' 
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PIPE 
11 
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:::;; 

··--·-·-····- • 1 

I 
I 

I 
' 

+-----------lil 
DIAMETER 

(OD) 

BOTTOM OF BASE PLATE 

TYPICAL VERTICAL POST SIGN BRIDGE 

STRUCTURE SELECTION PROCEDURE FOR SIGN BRIDGES 
A. DESIGN IS BASED ON A SIGN HEIGHT OF 15' WITH 50% OF THE SPAN LENGTH COVERED UP UNTIL THE CAPACITY OF THE LARGEST POLE SHOWN IS REACHED. 

BEYOND THIS POINT THE COVERAGE PERCENTAGE DECREASES. 

B. THE MAXIMUM PRIMARY PANEL HEIGHT IS 14'. ADD THE AREA OF ALL EXIT PANELS TD THE AREA OF ALL PRIMARY PANELS TD CHECK AGAINST MAXIMUM SIGN 
PANEL AREA. 

C. OBTAIN THE DESIGN WIND SPEED FROM THE OVERHEAD SIGN X-SECTIDN SHEETS IN THE ROADWAY PLANS. 

D. PICK PIPE DD AND SPLIT SIZE FROM THE APPROPRIATE CHART. INCLUDE THE AREA OF ALL SIGN PANELS SHOWN IN THE OVERHEAD SIGN X-SECTIDN SHEETS 
WHICH MAY PDTENTIALL Y BE PLACED ON THE SIGN IN THE FUTURE. 

E. IF ND PIPE POST/ARM SIZE IS SHOWN FDR A CERTAIN SPAN THIS INDICATES THAT THIS SPAN/ SIGN PANEL/HEIGHT COMBINATION EXCEEDS THE LIMITS OF 
THIS ST AND ARD. 

F. THE OVERHEAD SIGN X-SECTION SHEETS INDICATE THE HEIGHT "H", THE SPAN AND THE SIGN PANEL SIZES. 

MAXIMUM SIGN * PIPE POST 

0 SPAN~ PANEL AREA PIPE DD SPLIT 

z (SQ. FT.) (IN.) (IN.) 

f--------l 
50' 375 12.75 5 

s 60' 450 14 5 

70' 525 16 5 

I 80' 600 18 5 

o_ 90' 675 20 5 

0 
z 
f--------l 

s 
I 
o_ 
2 

0 
rn 

0 
z 
f--------l 

s 
I 
o_ 
2 

0 
0 
s;---1 

2 100' 750 20 5 PROCEDURE TO DETERMINE THE DESIGN WIND SPEED 

MAXIMUM SIGN 
SPAN ~ PANEL AREA 

(SQ. FT.) 

50' 375 

60' 450 

70' 525 

80' 600 

90' 675 

100' 750 

110' 775 

120' 650 

130' 585 

140' 525 

MAXIMUM SIGN 
SPAN ~ PANEL AREA 

(SQ. FT.) 

50 ' 375 

60' 450 

70' 525 

80' 600 

90' 675 

100' 660 

110' 580 

120' 500 

130' 450 

140' 400 

110' 825 

0 
24 5 

80 MPH IS THE STANDARD DESIGN WIND SPEED FOR THE STATE OF COLORADO. THE STANDARD DESIGN WIND SPEED OF 80 MPH 
JS TD BE USED AT ALL LOCATIONS EXCEPT THE FOLLOWING: 

co 120' 900 24 

130' 780 24 

140' 700 24 

5 

5 

5 

1. USE THE 90 MPH WIND SPEED FDR LOCATIONS WITHIN 4 MILES OF EITHER SIDE OF THE BASE OF THE FOOTHILLS ALONG 
THE FRONT RANGE OF THE EASTERN SLOPE. 

2.USE THE 100 MPH WIND SPEED FOR LOCATIONS IN BOULDER COUNTY. 

IF THERE ARE QUESTIONS CONCERNING THE PROPER DESIGN WIND SPEED CONTACT THE STAFF BRIDGE BRANCH 

* MAST ARM DIAMETER SAME AS POST. 

* PIPE POST 

PIPE DD SPLIT 
(IN.) (IN.) 

14 5 

16 5 

18 5 

20 5 

24 5 

24 5 

24 5 

24 5 

24 5 

24 5 

* PIPE POST 

PIPE DD SPLIT 
(IN.) (IN.) 

16 5 

18 5 

20 5 

24 5 
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24 5 

24 5 
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GUARDRAIL -FOUNDATION DETAILS-
PROTECTION a:: 

w z>-
REQUIRED PER THE ~ D~ 

ROADWAY PLANS ~ ~ffi 
GROUND SURFACE i DI- ~-II-

SEE ROADWAY CROSS ADJACENT TO TRAFFIC u (/)ffi 
SECTICJ< FOR TOP O\~ a:: <.na:::U') 

CAISSON ELEVATION ~ c:,..- D <CoZ 
LL. LL...8 

lI In n Im :z . D I-
~ Zo<( 

3 
<( _ _, 

:::::: v,1-:;i BRIDGES 
iN mn n [Il. ;:;-, = ZWt-

) 0 (.!)WV> 
J -::cz PIPE I"") (/)U") ...... 

OUTSIDE SPLIT CAISSON CAISSON VERTICAL 
DIAMETER (INCHES) DIAMETER DEPTH REINF. ~c (INCHES) (INCHES) (FEET) 

BREAKPOINT 
12.75 5 48 17 18 - #8 

SEE PLANS 
FOR NUMBER 14 5 48 19 24 - lt8 

/ AND SIZES OF 
CONDUITS z 16 5 48 20 24 - #8 

. >-= ' 
D CAISSON DRILLING AND INSTALLATION NOTES z V> 

ZI- V> D o-
< I. CONT ACT THE ENGINEER IF ANY OF THE FOLLOWING SOIL 18 5 54 21 24 - #9 V> V>:::, 

V> ::cc.n25 '-' 
< '-' <I- D CONDITIONS ARE ENCOUNTERED DURING DRILLING: 
'-' I- c_,Z w 20 5 54 22 24 - lt9 - D -' 0 n... u...'-' -' w = ow a:: A) THE SOIL HAS A HIGH ORGANIC CONTENT OR CONSISTS OF -' 
-' '°n...D 0 

SATURATED SILT AND CLAY. 24 5 54 24 24 - /19 a:: ::co> I 
0 I- I- D 

I 3l: I- a:: 
,..., 
0 <( n... L() B) THE SITE WON'T SUPPORT THE WEIGHT OF THE DRILLING ,..., 

:a!zo 0 I ::::. RIG. L() a:: a:: I- I- w I 
::::. 5: :::, V> n... !::; I-

V> 1-w w n... w 
-' '-' 0 w C) THE FOUNDATION SOILS ARE NOT HOMOGENOUS. !::; .... _.- a:: 0 -:::, _J z D 

a:: u... 8, D u... z CANTILEVERS D V> V> D 
u... :::, 

~:a! 
V> I V> 
< 

I- V> D (.!) PIPE I :::, I-'-' '-' z < D) FIRM BEDROCK IS ENCOUNTERED. CAISSON CAISSON I- z x- w '-' OUTSIDE SPLIT VERTICAL (.!) I= w::!i: DIAMETER DEPTH z -' DIAMETER (INCHES) REINF. w zw:r: 
~ (INCHES) (INCHES) (FEET) 

-' ozu 2. CAISSONS SHALL BE PLACED AGAINST UNDISTURBED EARTH. WET OR CAVING '->OW 

~ ::::. n... 
HOLES SHALL BE BACKFILLED WITH FLOW-FILL AND REDRILLED AFTER A 0 

n... ~~ THREE DAY CURING PERIOD WITHOUT THE USE OF A CASING. 12.75 - 36 13 13 - #8 :::, 
~ ~ 

7 ~~ 7 7 '7 ~A 
~ < < ~ 3. THE FOLLOWING SOIL PARAMETERS WERE USED FOR DESIGN: 14 - 42 15 18 - #8 

-- " A) LOOSE GRANULAR SOIL WITH A UNIT WEIGHT OF 100 PCF AND 16 - 42 16 18 - lt8 :z 
A 28 DEGREE ANGLE OF INTERNAL FRICTION (PHI ANGLE). 3 i-.--- 18 - 42 17 18 - #8 

;:;-, 
i-- i-.- B) SOFT COHESIVE SOIL WITH A UNIT WEIGHT OF 100 PCF AND -

A UNIT COHESION OF 500 PSF. 20 - 48 18 24 - lt8 

4. THE CONTRACTOR SHALL PROVIDE A SURVEY OF EACH OVERHEAD 24 - 48 20 24 - #8 

SIGN FOUNDATION TD VERIFY PLACEMENT SOON AFTER WORK ON 
CAISSON CAISSON THE FOUNDATION HAS BEEN COMPLETED. THE SURVEY SHALL 

DIAMETER DIAMETER CONFORM TD THE REQUIREMENTS OF SECTION 625,CDNSTRUCTIDN 
SURVEYING. THE CONTRACTOR SHALL SUBMIT TD THE ENGINEER -

0 
A COPY OF THE SURVEY NOTES DETAILING THE FOUNDATION LOCATION K ~,, .. ,, AND ELEVATION AND THE ANCHOR BDL T LOCATIONS, PROJECTIONS, 
AND ORIENTATIONS, AND IN THE CASE OF SIGN-BRIDGE TYPE OF 

VERTICAL REINF. OVERHEAD SIGNS, THE DISTANCE MEASURED BETWEEN THE CENTERLINE 
EQUALLY SPACED ~ ~ OF THE ANCHOR BOLT GROUPS. THE ELEVATION OF THE GROUND 

SURROUNDING EACH FOUNDATION SHALL ALSO BE PROVIDED. THE - #4 SPRIAL CONTRACTOR SHALL COMPARE THE SURVEY INFORMATION TD THE 
REVIEWED SHOP DRAWINGS AND RECONCILE ANY DIFFERENCES 
BETWEEN THEM. THE CONTRACTOR SHALL SUBMIT ALL PROPOSED 
ADJUSTMENTS OR MODIFICATIONS TD THE ENGINEER FOR APPROVAL. 

ROADSIDE SHOULDER INSTALLATION MEDIAN RAIL INSTALLATION 
(SEE ROADSIDE SHOULDER INSTALLATION 

FOR ADDITIONAL INFORMATION) 

CAISSON FOUNDATION DETAILS 
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-SIGN NOTES (1 OF 2)-
GENERAL NOTES GENERAL NOTES (CONTINUED) GENERAL NOTES (CONTINUED) 

L ALL STRUCTURAL STEEL SHALL CONFORM TD THE REQUIREMENTS SHOWN IN THE MATERIALS TABLE 
ON SHEET 2. 

7. SHEETS IN THE INDEX MARKED WITH A • PROVIDE INSTRUCTIONS TD DESIGNERS FDR THEIR USE 14. WELDING OF STEEL SHALL CONFORM TD THE REQUIREMENTS OF AWS D LL ALL AREAS TD BE WELDED 
IN THE PREPARATION OF THE SIGN X-SECTION SHEETS IN THE ROADWAY PLANS. SHALL BE GROUND TD BRIGHT METAL. NO BUTT WELD SPLICES WILL BE PERMITTED. ALL WELDING 

AND REQUIRED TESTING SHALL BE COMPLETE BEFORE ANY MATERIAL IS GALVANIZED. 
2. HIGH-STRENGTH BDL TED CONNECTIONS SHALL CONFORM TO THE PROVISIONS IN SECTION 509.28 OF 

THE STANDARD SPECIFICATIONS.ASSEMBLY OF HIGH-STRENGTH BOLTED CONNECTIONS FOR SIGN 
STRUCTURES MAY BE MADE WITH GALVANIZING OR PAINT ON THE CONTACT (FAYING) SURFACES. 

8. NPS = NOMINAL PIPE SIZE; O.D. = OUTSIDE DIAMETER; DMS = DYNAMIC MESSAGE SIGN. 
ENHANCED MAGNETIC PARTICLE TESTING SHALL BE PERFORMED ON AREAS DEFINED IN AWS DI.I AND 

9. SHOP DRAWINGS SHALL BE SUBMITTED TD THE ENGINEER FOR REVIEW IN ACCORDANCE WITH HEREIN. ENHANCED MAGNETIC PARTICLE TESTING SHALL BE CONDUCTED IN ACCORDANCE WITH ASTM 
SUBSECTION 105.02 OF THE STANDARD SPECIFICATIONS. E 709 AND AWS D I.I, EXCEPT AS AMENDED HEREIN. AL TERNA TING CURRENT SHALL BE USED. THE 

YOKE SPACING SHALL BE BETWEEN 2 AND 4 INCHES. THE MINIMUM LIFTING POWER SHALL BE 10 LBS. 3. ALL SIGN STRUCTURES SHALL BE FABRICATED INTO THE LARGEST PRACTICAL SECTIONS PRIOR TD 
GALVANIZING. SPLICE LOCATIONS SHALL BE SUBMITTED TD THE ENGINEER FDR APPROVAL AND THE 
CONTRACTOR SHALL NOT COMMENCE FABRICATION UNTIL SUCH SPLICE LOCATIONS ARE APPROVED. 

10. CAISSONS, STEEL SUPPORTS AND SURVEY WORK SHALL BE PAID FDR IN ACCORDANCE WITH BID RED DRY PARTICLES SHALL BE USED. THE LIGHT INTENSITY SHALL MEET ASTM E 709, SECTION 7. 
ITEMS 503, 614 AND 625 RESPECTIVELY. PARTICLE APPLICATION AND SPECIMEN PREPARATION SHALL MEET THE REQUIREMENTS OF ASTM E 709 

SECTIONS 9 AND 15,EXCEPT WHITE NON-AQUEOUS DEVELOPER MEETING ASTM E 165, TYPE 3,SHALL 
4. ALL CONCRETE SHALL BE CLASS BZ WITH AIR ENTRAINMENT; REINFORCING STEEL SHALL BE 

GRADE 60. CAISSON CONCRETE MUST HAVE A MINIMUM COMPRESSIVE STRENGTH OF 2,700 PSI 
BEFORE INSTALLING THE SIGN STRUCTURE; VERIFY CONCRETE STRENGTH WITH MATURITY METER. 

lL THERE SHALL BE NO PENETRATIONS OF MAST/CROSS ARMS OR POST OTHER THAN AS SHOWN ON BE APPLIED TO THE TEST SURFACE PRIOR TO TESTING. 
THESE PLANS UNLESS APPROVED BY THE ENGINEER PRIDR TD FABRICATION. 

THE YOKES SHALL BE SET IN TWO POSITIONS WHEN TESTING THE WELD OR BASE MET AL. THEY SHALL 
12. ATTACH REMOTE ACCESS CABINET(S) TD POST WITH TWO Y2" WIDE STAINLESS STEEL BANDS AND BE POSITIONED BOTH NORMAL AND PARALLEL WITH RESPECT TO THE WELD AXIS AND ROLLING DIRECTION 

5. A DISCONNECT FOR THE POWER SUPPLY TD THE DMS SHALL BE PROVIDED AS SHOWN IN THE 
ROADWAY PLANS. 

STAINLESS STEEL FLARED LEG BRACKETS WITH HEX HEAD SOL TS (BAND-IT D315 OR EQUIVALENT). OF THE BASE MET AL. 

13. INSTALL STRUCTURE IDENTIFICATION PANEL IN ACCORDANCE WITH M AND S STANDARD S-614-12 ENHANCED MAGNETIC PARTICLE TESTS SHALL BE PERFORMED AT THE FOLLOWING LOCATIONS: 
6. STRUCTURES SHALL BE GROUNDED IN ACCORDANCE WITH APPLICABLE ELECTRICAL CODES. USING TWO Y2" WIDE STAINLESS STEEL BANDS AND STAINLESS STEEL FLARED LEG BRACKETS WITH 

HEX HEAD BDL TS (BAND-IT D315 DR EQUIVALENT). (I) BASE MET AL. ALL AREAS CONT ACTED BY THE CARBON ARC GOUGE ELECTRODE, THE ELECTRODE 

SECTION OR DETAIL 
IDENTIFICATION 

INDEX 
1. SIGN NOTES (1 OF 2) 
2. SIGN NOTES (2 OF 2) • 
3. CANTILEVER INSTALLATION DETAILS• 
4. CANTILEVER SIGN MOUNTING BRACKETS 
5. CANTILEVER POST AND ARM DETAILS 
6. CANTILEVER FIELD SPLICE DETAILS 
7. CANTILEVER BASE PLATE DETAILS 

- - .J1""'"" 
I jl 

I' 
I jl I 

DMS----:._ 11 CROSS REFERENCE DRAWING 
NUMBER (IF BLANK, REFERENCE 
JS TD SAME SHEET) 8. CANTILEVER SIGN WALKWAY DETAILS (I OF 2) 

'~I'\ 
I I' 

DMS~ 

I 
9. CANTILEVER SIGN WALKWAY DETAILS (2 OF 2) I' 

I' 
I 

ARROW HEAD FDR SECTION 
CUT AND LEADER LINE FOR 
DETAIL 

~ 
II II II 

10. BUTTERFLY INST ALLATIDN DETAILS• 
11. BUTTERFLY ASSEMBLY DETAILS 
12. BUTTERFLY SIGN MOUNTING DETAILS 
13. BUTTERFLY POST DETAILS 
14. FOUNDATION & ANCHOR BOLT DETAILS• 

{11,,. (SEE CANTILEVER NOTE 7 ON SHEET 2) 
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STRUCTURE I.D. PANEL 
SEE NOTE 13. 

CANTILEVER SIGN 

BASE PLATE 

REMOTE 
ACCESS 
CABINET 

I - -

SECTIONS 

EDGE OF 
TRAVELED 
WAY 

* 7'-0" MIN. OR AS PER THE 
BUTTERFLY SIGN X-SECTIDN 
SHEET 

C, 
I 

;::... 

* 

DISCONNECT 
CABINET 

SECTIONE9 

STRUCTURE 
I.D. PANEL 
SEE NOTE 13. 

BUTTERFLY SIGN (ROADSIDE INSTALLATION) 
(SEE SIGN X-SECTION SHEET IN TRAFFIC PLANS) 

CUP, AND THE WELDING ELECTRODE. ALL THREE CONDITIONS ARE ARC STRIKES. 

(2) FILLET WELDS. EACH DESIGN WELD SIZE ON MAIN MEMBER TD MAIN MEMBER AND SECONDARY 
MEMBER TD MAIN MEMBER WELDMENTS. ALL STOP-ST ARTS AND WELD TERMINI. ALL LINEAR 
INDICATIONS SHALL FURTHER BE EVALUATED WITH !OX DR 30X MAGNIFICATION. VERIFICATION 
SHALL BE RESOLVED BY EXCAVATION. 

(3) GROOVE WELDS. ALL THROUGH THICKNESS EDGES ON TRANSVERSE BUTT JOINT WELDMENTS IN 
TENSION AREAS. 

(4) REPAIRS. ALL REPAIR WELDS TD CORRECT DEFECTS IN GROOVE AND FILLET WELDS, PLATE CUT 
EDGES, CORRECTION OF FABRICATION ERRORS IN CUTTING, PUNCHING, DRILLING, OR FITTING, 
AND MEMBERS WHICH ARE TACKED DR WELDED AND SUBSEQUENTLY CUT APART AND REWELDED. 

15. ALL CIRCUMFERENTIAL AND ALL LONGITUDINAL PIPE SEAM WELDS WITHIN 5" OF FULL PENETRATION 
CIRCUMFERENTIAL GROOVE WELDS SHALL BE FULL PENETRATION GROOVE WELDS AND SHALL BE INSPECTED 
AS SPECIFIED HEREIN. THE ACCEPTABLE MAXIMUM WELD UNDERCUT IS 0.01". 

16. SEE TABLE ON SHEET 4 FDR CABINET ROTATION ADJUSTMENTS TO VERTICAL CLEARANCES MARKED 
WITH A e. 

1- - t1 - - H- FJ. r< ,- - -ti - - It I, I ' 
1- - Tl - - IT 1] 1-1, - - Tl - - TT 

11 __ .!! __ LI_ 1~ c.J I __ J.1 __ !J. 
II II II II I I II 

STRUCTURE 
I.D. PANEL 

SEE NOTE 13. 

WIDE MEDIAN 
INSTALLATION 

EDGE OF 
TRAVELED 
WAY 

NARROW MEDIAN 
INST ALLATIDN 

• 
3~ 
::::;; ::::;; 

Ea ID 
I I 

t:~ 

BUTTERFLY SIGN (MEDIAN INSTALLATION) 
(SEE SIGN X-SECTIDN SHEET IN TRAFFIC PLANS) 
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CANTILEVER NOTES 
I. SIGN STRUCTURES SHALL BE CONSTRUCTED TRUE TO THE SPECIFIED DIMENSIONS, SHALL BE FREE 

FROM KINKS, TWISTS OR BENDS, AND SHALL BE UNIFORM IN APPEARANCE. THE COMPLETED SECTIONS 
SHALL BE ASSEMBLED IN THE SHOP AND SHALL BE CHECKED FOR STRAIGHTNESS,ALIGNMENT,AND 
DIMENSIONAL ACCURACY. ANY VARIATIONS SHALL BE CORRECTED TO THE SATISFACTION OF THE ENGINEER. 

2. MAST ARMS SHALL BE TEMPORARILY SUPPORTED TO TAKE ALL LOAD OFF OF THE FIELD SPLICES 
WHILE BOLTS ARE BEING TIGHTENED IN ORDER TO FIRMLY SEAT THE FLANGE PLATES. 

3. POST MEMBERS SHALL BE FORMED TO THE RADII SHOWN ON THE PLANS BY HEAT TREATMENT OR 
BY FABRICATION TO SUCH RADII BY METHODS WHICH WILL NOT CRIMP OR BUCKLE THE INTERIOR 
RADIUS OF THE PIPE BEND. 

4. CLIPS, EYES, OR REMOVABLE BRACKETS SHALL BE AFFIXED TO POST AND MAST ARM, AS NECESSARY, 
TO SECURE THE SIGN DURING SHIPPING AND FOR LIFTING AND MOVING DURING ERECTION. THIS IS 
TO PREVENT DAMAGE TO THE FINISHED GALVANIZED OR PAINTED SURFACES.BRACKETS ON TUBULAR 
SIGN STRUCTURES SHALL BE REMOVED AFTER ERECTION. DETAILS OF SUCH DEVICES SHALL BE 
SHOWN ON THE SHOP DRAWINGS. 

5. WALKWAYS SHALL LEAD UP TO THE CABINET ACCESS DOOR AS SPECIFIED ON THE SIGN X-SECTION 
SHEETS IN THE ROADWAY PLANS. 

6. ALL PIPE MEMBERS SHALL BE HOT-DIP GALVANIZED INSIDE AND OUTSIDE AFTER FABRICATION AS PER 
ASTM A123, UNLESS PAINTING IS CALLED FOR ON THE PLANS. PAINTING SHALL CONFORM TO SECTION 
522, DUPLEX COATING SYSTEM. WALKWAY GRATINGS, WALKWAY BRACKETS, SAFETY RAILINGS AND ALL 
NUTS,BOLTS AND WASHERS FOR SIGN STRUCTURES SHALL BE GALVANIZED AFTER FABRICATION AS PER 
ASTM A123 OR ASTM A153, AS APPROPRIATE, AND SHALL NOT BE PAINTED. TENSION CONTROL BDL TS 
OR DIRECT TENSION INDICATING WASHERS USED IN HIGH-STRENGTH BOLTED CONNECTIONS SHALL BE 
MECHANICALLY GALVANIZED PER ASTM 8695, COATING CLASS 55. 

7. CANTILEVER ARMS MARKED WITH A .A. MUST BE LEVEL OR TILTED UPWARD NO MORE THAN 1° 
MAXIMUM AFTER INSTALLATION OF THE SIGN. 

BUTTERFLY NOTES 
I. SIGN STRUCTURES SHALL BE CONSTRUCTED TRUE TO THE SPECIFIED DIMENSIONS, SHALL BE FREE 

OF KINKS, TWISTS OR BENDS,AND SHALL BE UNIFORM IN APPEARANCE. THE POST TO CROSS ARM 
CONNECTIONS SHALL BE PREASSEMBLED IN THE SHOP AFTER GALVANIZING. ASSEMBLIES WITH THE 
OPTIONAL FIELD SPLICE SHALL BE PREASSEMBLED ABOVE THE SPLICE FOR SHIPPING TO THE JOB SITE. 

2. POST AND CROSS ARMS SHALL BE FABRICATED IN SINGLE SECTIONS PRIOR TO GALVANIZING. 
SPLICING OF SECTIONS IS NOT PERMITTED. 

3. CLIPS, EYES, OR REMOVABLE BRACKETS SHALL BE AFFIXED TO POST AND CROSS ARMS, AS 
NECESSARY, TO SECURE FOR SHIPPING AND FOR LIFTING AND MOVING DURING ERECTION IN 
ORDER TD PREVENT DAMAGE TD THE FINISHED GALVANIZED SURFACES. TEMPORARY BRACKETS ON 
SIGN STRUCTURE SHALL BE REMOVED AFTER ERECTION. DETAILS OF SUCH DEVICES SHALL BE 
SHOWN ON THE SHOP DRAWINGS. ERECTION LUGS ARE REQUIRED ON ONE END OF THE CROSS ARMS 
TO FACILITATE PULLING OF THE CROSS ARMS THROUGH THE POST. THE ERECTION LUGS SHALL 
BE POSITIONED TO FORCE THE "PULL" TO OCCUR ON THE CENTERLINE OF THE CROSS ARM. 
ERECTOR SHALL SUPPORT THE POST ON EITHER SIDE OF THE CROSS-ARM PRIOR TD PULLING THE 
CROSS-ARM THROUGH THE HOLE IN THE POST. 

4. ALL PIPE MEMBERS SHALL BE HOT-DIP GALVANIZED INSIDE AND OUTSIDE AFTER FABRICATION AS PER 
ASTM A123, UNLESS PAINTING IS CALLED FOR ON THE PLANS. PAINTING SHALL CONFORM TO SECTION 
522,DUPLEX COATING SYSTEM. ALL NUTS,BOLTS AND WASHERS FOR SIGN STRUCTURES SHALL BE 
GALVANIZED AFTER FABRICATION AS PER ASTM A123 DR ASTM A!53, AS APPROPRIATE, AND SHALL NOT 
BE PAINTED. TENSION CONTROL BOLTS DR DIRECT TENSION INDICATING WASHERS USED IN HIGH-STRENGTH 
BOLTED CONNECTIONS SHALL BE MECHANICALLY GALVANIZED PER ASTM 8695, GOA TING CLASS 55. 

5. SEE THE BUTTERFLY MOUNTED SIGN X-SECTION SHEET IN THE TRAFFIC PLANS FOR THE DMS PANEL 
WIDTH, HEIGHT, DEPTH, AND WEIGHT; TOP OF CAISSON ELEVATION, STATION AND OFFSET; OMS PANEL 
OFFSET FROM SHOULDER; SUPPORT POST HEIGHT, ANGLE e, AND GUARDRAIL PROTECTION LIMITS. DD 
NOT USE ANY POST HEIGHT WHICH EXCEEDS THE MAXIMUM POST HEIGHT SHOWN IN THE POST AND 
CROSS ARM PIPE DATA TABLE ON SHEET 11. STRUCTURES OVER TRAFFIC AND STRUCTURES THAT 
COULD FALL INTO THE TRAVELED WAY OR ONTO THE SHOULDER SHALL BE ASSIGNED A STAFF BRIDGE 
GENERATED STRUCTURE NUMBER. 

Computer File Information Sheet Revisions 
Creation Date: 07 /04/12 Date: Comments 

CANTILEVER DESIGN DATA 
SPECIFICATIONS: 

DESIGN: "STANDARD SPECIFICATIONS FOR STRUCTURAL SUPPORTS FOR HIGHWAY SIGNS, 
LUMINAIRES AND TRAFFIC SIGNALS", AMERICAN ASSOCIATION OF STATE HIGHWAY 
AND TRANSPORTATION OFFICIALS (2001 AASHTO) . ~ 

SUBSECTION 17.4, SIGNS, IN THE STAFF BRIDGE BRANCH BRIDGE DESIGN MANUAL. 

CONSTRUCTION: CDOT STANDARD SPECIFICATIONS, THESE STANDARD SHEETS AND THE 
PROJECT PLANS. 

WIND LOADING: 100 MPH VELOCITY 

BUTTERFLY DESIGN DATA 
SPECIFICATIONS: 

DESIGN: "STANDARD SPECIFICATIONS FOR STRUCTURAL SUPPORTS FOR HIGHWAY SIGNS, 
LUMINAIRES AND TRAFFIC SIGNALS", AMERICAN ASSOCIATION OF STATE HIGHWAY 
AND TRANSPORTATION OFFICIALS (2009 AASHTO). 

SUBSECTION 17.4, SIGNS, IN THE STAFF BRIDGE BRANCH BRIDGE DESIGN MANUAL. 

CONSTRUCTION: CDOT STANDARD SPECIFICATIONS, THESE STANDARD SHEETS AND THE 
PROJECT PLANS. 

WIND LOADING: 110 MPH VELOCITY (3-SECOND GUST). 

Colorado Deportment of Transportation 

-SIGN NOTES (2 OF 2)-
MATERIALS 

SPECIFICATION 

ELEMENT ASTM AASHTO AISI CLARIFICATIONS 

PDSTS,MAST/CROSS ARMS A53 #1 

BARS, PLATES AND SHAPES A709 M-270 #2 

HOLLOW STRUCTURAL SECTIONS (HSS) A500 #3 

HIGH-STRENGTH BDL TS (H.S. BOLTS) A325 M-164 #4 
HIGH-STRENGTH NUTS A563 M-291 

HIGH-STRENGTH WASHERS F436 M-292 #5 

U-BOL TS (RODS) F1554 M-314 GRADE 55 STEEL 

ANCHOR BOLTS F1554 M-314 GRADE 55 STEEL 

SPHERICAL WASHER SETS A29 4140 #6 

COLLAR NUTS A29 4140 #6,#7 

#1 PIPE POSTS AND MAST/CROSS ARMS SHALL BE WELDED OR SEAMLESS STEEL PIPE FOR 
BUTTERFLY SIGNS AND SEAMLESS FOR CANTILEVER SIGNS CONFORMING TO THE 
SPECIFICATIONS OF ASTM A53, GRADE B, A500 GRADE B, DR A!06 GRADE B. 

#2 GRADES 36 OR 50. ASTM A992 SHAPES MAY BE SUBSTITUTED. 

#3 HOLLOW STRUCTURAL SECTION SPECIFICATIONS APPLY TO THE STRUCTURAL TUBING 
SECTIONS (TS) USED AT HANOHOLES AND SAFETY RAILINGS. 

#4 TENSION CONTROL (TC) BDL TS CONFORMING TO ASTM F1852 MAY BE SUBSTITUTED FOR ASTM 
A325 BOLTS. ALL OTHER BOLTS AND NUTS SHALL CONFORM TO THE SPECIFICATIONS OF 
ASTl.i DESIGNATION: A307. INSTALL A307 BOLTS WITH COMMERCIAL QUALITY WASHERS. 

#5 ASTl.i F959, COMPRESSIBLE-WASHER-TYPE DIRECT TENSION INDICATORS MAY BE 
SUBSTITUTED FOR ASTM F436 WASHERS AT HIGH-STRENGTH BOLTED CONNECTIONS. 

#6 SPHERICAL WASHER SETS AND COLLAR NUTS SHALL BE HARDENED IN ACCORDANCE 
WITH ASTM F 436 ANO HOT-DIP GALVANIZED IN ACCORDANCE WITH ASTM A153. 

#7 A SPHERICAL WASHER SET AND AN A325 NUT MAY BE SUBSTITUTED FOR A COLLAR NUT. 

OVERHEAD SIGN X-SECTION SHEET(S) SHALL SHOW: 
I. SIGN STRUCTURE LOCATION (HIGHWAY, STATION AND DIRECTION) 
2. LENGTH OF STRUCTURE SPAN 
3. DMS SIZE (WIDTH, HEIGHT, DEPTH AND WEIGHT) AND LOCATION ON STRUCTURE 
4. OFFSET FROM SHOULDER 
5. POST HEIGHT FROM TOP OF CAISSON TD (t MAST ARM 
6. CAISSON DIAMETER AND MINIMUM EMBEDMENT 
7. TOP OF CAISSON ELEVATION 
8. CAISSON PAY LENGTH 
9. STATIONS AND OFFSETS TO CAISSON 
10. ANGLE e FOR BUTTERFLY INST ALLATIDNS 
11. GUARDRAIL PROTECTION LIMITS 
12. WALKWAY LOCATION IF REQUIRED 
13. LANE LINE LOCATION(S) IF STRUCTURE IS OVER TRAFFIC 
14. LOCATION OF DISCONNECT FOR THE POWER SUPPLY 
15. LOCATION OF REMOTE ACCESS CABINET ON POLE 
16. AS CONSTRUCTED BLOCK 

STANDARD PLAN NO. 
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VERTICAL RT 2" x 2" x 1/4 11 

ALUMINUM FRAME MEMBER 
(SEE NOTE 5) 

l %" 0 STAINLESS BOLT 
(CENTER ON VERTICAL 
FRAME MEMBER) (TYP.) 

DOORWAY 
OPENING 

L 1/4" X 2" X 2" X 0'-10" 
ALUMINUM ANGLE (TYP.) 

ANCHORAGE DEVICE ATTACHED 
TO OUTSTANDING LEG OF ANGLE. 
SEE DETAIL 1. 

ANCHORAGE DEVICE 
(RATED AT 5000 LBS. (22KN) 

NOTE:ANCHORAGE POINT SHALL BE 
4'-6" (MIN.) ABOVE PLATFORM. 

PLACE OUTSTANDING 
LEG PERPENDICULAR 
TO DOORWAY OPENING 

ANCHORAGE NOTES 

l 1/2 II 0 

STAINLESS 
BOLT (TYP.) 

1. AN OSHA COMPLIANT ANCHOR DEVICE SHALL BE MOUNTED TO THE OUTSTANDING 
LEG OF THE ANGLE AS DIRECTED BY THE ENGINEER. ANCHORAGE DEVICES 
SHALL NOT BE INSTALLED WHERE MINIMUM FALL PROTECTION CLEARANCE 
REQUIREMENTS BELOW THE SIGN ARE NOT MET. A MINIMUM UNOBSTRUCTED 
CLEAR DISTANCE OF 12 FEET BELOW THE SIGN CABINET IS REQUIRED FOR 
THIS INSTALLATION. 

2. ANCHORAGE DEVICE SHALL BE MOUNTED WITH A MINIMUM OF TWO 
Y2" DIAMETER STAINLESS STEEL BOLTS. 

3 . STAINLESS STEEL BOLTED CONNECTIONS SHALL CONFORM TO ASTM A962. 
STAINLESS STEEL BOLTS SHALL CONFORM TO ASTM F 593, GROUP 1. 
STAINLESS STEEL NUTS SHALL CONFORM TO ASTM F594, GROUP I. A 
HARDENED FLAT WASHER SHALL BE PROVIDED UNDER THE NUT. FLAT 
WASHERS SHALL BE FABRICATED FROM THE SAME MATERIAL AS THE NUTS. 

4 . ALUMINUM ANGLE SHALL CONFORM TO ASTM 8308. 

5. VERTICAL FRAME MEMBER SHALL BE A PRIMARY FRAMING COMPONENT, 
ADJACENT TO THE DOORWAY AND ON THE SUPPORT FACE OF THE CABINET. 

OSHA COMPLIANT ANCHORAGE DETAILS 

-CANTILEVER INSTALLATION DETAILS-

l CABINET 
= l MAST ARM 

WALK-IN DYNAMIC MESSAGE 
SIGN CABINET - 4'-0" DEEP 

X 5000 LBS. (MAX. SIZE 
INCLUDING TILTING BRACKETS) 

24" 0 x o/a" WALL 

6'-0" 
(MAX.) 

DRILL AND TAP FOR 
TWO W2" NPS CONDUITS 

(SEE SHEET 4) 

BOTTOM OF BASE PL 

CANTILEVER NOTES 

35'-0" (MAX.) 

31'-0" (MAX.) 

FIELD SPLICE 

7'-0" 
(MAX.) 

l'-0" 

+' 
HAND HOLE 

DRILL AND TAP FOR 
ONE W2" NPS CCTV 
CONDUIT ( 4'-0" FROM 
FIELD SPLICE) 

I. THE MAXIMUM CABINET OVERLAP ONTO ELBOW SHALL NOT EXCEED 7'-0" FROM THE FIELD SPLICE. 

2. ALL POSTS BETWEEN BASE PLATE AND FIELD SPLICE SHALL HAVE A TUBE WALL THICKNESS 
OF 'YiG" (0.688"). ALL MAST ARMS SHALL HAVE A TUBE WALL THICKNESS OF o/a". 

3. SEE SHEET 6 FOR FIELD SPLICE DETAILS. 

l POST= 
l CAISSON 

WALKWAY 

24 11 0 X lyj6" 
(0.688") WALL 
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DYNAMIC MESSAGE SIGN CABINET, TILTING BRACKET, AND MOUNTING BDL TS SUPPLIED BY -CANTILEVER SIGN MOUNTING BRACKETS-OTHERS. BARRIER TAPE SHALL BE POLYETHYLENE PROTECTIVE TAPE (3M TYPE 8179 CLEAR, DR EQUAL). 
TAPE SHALL BE INSTALLED AT ANY POINT OF CONTACT BETWEEN ALUMINUM MOUNTING a COPE %" (TYP.) 

l/4" STIFFENER PLATES 

BRACKETS AND STEEL SIGN STRUCTURE. 1-_c_.---_-11. __ 
,.. - =-=-r: - - - " I "' 11 
I _"f.£. r ;_r\ : r-~ c:_" i-, '"'_'-' _ 1.!_ ~ -W 

- -\\ 
II 

Ii 
11 SEE DETAIL 2 
Ii 

(Ii,_ %110 ROD ~ Ii,_ PL % 
~~~ TY~ 3 SIDES 

"X" FOR "X" FOR 
A 4'-2" A 2'-2" 

DEEP DEEP 
a CABINET CABINET 

oo 0" 0" 
10 1;.11 1/," 
20 1%" 1" 
30 2%" 1%" 
40 3Y2 11 1%" 
50 4%" 21/4 11 

50 SW' 2:Y4" 
70 Ws" 31/4 11 

so 7" 3%" 
go 7Ys" 4Ys" 

N 

-...... 
I­
I 
2 
Lu 
I 

:z 
'-' 
vi 
u 

i 
z 
>­
Cl 

N 

-...... 
I-
I 
2 
Lu 
I 

:z 
'-' 
vi 
u 

i 
:z 
>-
Cl 

I 

I 
I 

II 
11 
11 
II 

Ii 
\\ 
I\ 

\\ 

Ii 
DMS CABINET 

0 
I 

U') 

0.: 
>-
~ 

~ 

I I 

Ii 
I \ 

Ii 
II 

Ii 
\\ 

I 
'1 
1, 

11 
11 
11 
11 
11 II 

II 1, 
Ii 11 

TlL TING BRACKET__/'' 11 
(WHEN REQUIRED BY 11 11 

MANUFACTURES) 11 11 

Ii 11 
\\ '1 
Ii '1 
\\ 1, 
\\ 1, 
\\ '1 

\\ 11 
I\ 11iJ·'::_I 
\\ J'iii -1 

/ 11 I I 
l ir -.. 11 "' I I 

-1------------'-------'----------:J~:::.. 

SECTIONEB 

MOUNTING BDL TS 
S-% 110 ASTM F593 ALLOY GROUP 
304 STAINLESS STEEL BOLTS. 
SPACE EVENLY AS SHOWN. 

PL %" CUT TD FIT PIPE 
CURVATURE. TOTAL 4 PER 

BR~KET ASSEMBLY. y 

W 6 X 15 
POST 

-_ LIJ,_ MAST ARM 

DRILL AND TAP FOR THREE IY2" NPS 
SHORT NIPPLES AND PLUG WITH RECESSED 
PIPE PLUGS. LOCATE TWO OF THE NIPPLES 
12" APART CENTERED BETWEEN THE CENTER 
MOUNTING BRACKETS ON THE BOTTOM OF 
THE ARM AND ONE 4'-0" FROM FIELD 
SPLICE. (SEE SHEET 3). 

Y~~ 
·- ~ 

-'------1----#----4--

DMS CABINET FABRICATOR SHALL FASTEN AN ALUMINUM ANGLE TO THE PRIMARY VERTICAL 
FRAME MEMBER ADJACENT TO THE DOOR AS SHOWN. ANGLE PLACEMENT SHALL PRESENT 

OF EACH PLATE 

W 6 X 15 

W 6 X 15 PIPE WALL 

COPE %" MAX. 
TD CLEAR WELD 

DETAILS 

%" PL SET VERTICAL 
AND CUT TD FIT PIPE 

PIPE WALL 
RADIUS VARIES 

IU,l----=-,,--c-0.: 

"" >-I-

7'4 11 0 H.S. BDL T (TYP.) 

MOUNTING 
BRACKET 
W 6 X 15 

,!,:!,,,==:;;;:=I>- %11 0 ROD, PREVAILING­
TORQUE LOCK NUTS AND 
2 WASHERS. TOTAL 2 
RODS PER ASSEMBLY 

BAR 7'4 11 CONTINUOUS BETWEEN SPLICE 
PLATE AND END OF MAST ARM. 

Cl 
Lu er...., 
Lu I-
I- < 
:z --' t3 CL 

:z =-.a 
I 

p 

p 

W 6 X 15 
POST 

%" MIN. PL 

%"MIN. PL 

W 6 X 15 
POST 

SECTION~ SECTIDNE9 A BLANK VERTICAL FACE PARALLEL TD THE FRONT FACE OF THE DMS CABINET FOR FIELD 
MOUNTING AN OSHA COMPLIANT ANCHORAGE POINT. A MINIMUM OF TWO o/s" DIAMETER 
STAINLESS STEEL BOLTS ARE REQUIRED TD FASTEN ANGLE TD FRAME AS SHOWN IN THE 
OSHA COMPLIANT ANCHORAGE DETAILS ON SHEET 3 OF 14. MOUNTING BRACKET ON ELBOW AND POLE 
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HANDHOLE 

DIRECTION 
OF TRAFFIC ~ 

l/4 

l/4"0 CAP 
SCREW, TOT. 4 

TACK WELD 
HEX NUT 

"' 

POST BASE ELEVATION 
(FOR BASE PL DETAILS SEE SHEET 7) 

TOP OF BASE PL 

HSS 6 x 4 x Y2 x 0'-2" 

POST OR MAST ARM 

Ys" NEOPRENE GASKET 
CEMENTED TO COVER PL 

Ys" THICK COVER PL 

COVER PL 
NOT SHOWN 

I­
Lu 
Lu 
I 
(/) (/) 

z~ 
0-' 
;:: Cl... 

~8 
(/) LL. 

~~ 
a:: z l­

o 
ui 25 
Lu 
Lu 
(/) 

REMOTE 
ACCESS 

CABINET 

• REMOTE 
ACCESS 

CABINET 

t POST & CAISSON 

, ' 
( ~ I 
~ 

VIEW6 

' 
I 

AXIS OF ARM 

* W2" 0 NPS (TOT AL 3 
PLACED AS SHOWN) 

HANDHOLE 

BASE PLATE 

CAISSON 
TOP OF BASE PLATE 

PIPE WALL 

HSS 6 x 4 x Y2 x 0'-2" 
I 

~i HANDHOLE = i PIPE 

HANDHOLE AND COVER DETAILS 
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ARC LENGTHS) 

CONDUIT PENETRATION DETAILS 
* PLUG WITH RECESSED PIPE PLUGS 

• DISCONNECT CABINET FOR THE POWER SUPPLY 
SHALL BE LOCATED OUTSIDE OF THE CLEAR-ZONE. 

Colorado Department of Transportation 

~ 2829 W. Howard Pl. 
Denver, CO 80204 

liiit!!!!!:iit Phone: 303-75 7-9436 
~ FAX:303-757-9219 

Traffic & Safety Engineering MKB 

-CANTILEVER POST AND ARM DETAILS-

4-Ya 11 0 DRAIN HOLES FOR GALVANIZING 
(PLACE AS SHOWN). INSTALL ALUMINUM 

BAR%" rtJ 

TAPERED VENT HOLE PLUGS AFTER GALVANIZING 

MAST ARM END DETAIL 

1" X I" CLIP (TYP.) 

N 

01 II (TYP.) 

2" 2" 

LIFTING EYE DETAIL 

DYNAMIC SIGN 
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~--------- l"'"' ,.,~ 
: - - - - - ~ - - - - - - - - - - - - -_ - -

- -

PL ID = (PIPE OD-3") 

29" 0 
BOLT 

CIRCLE 

BAR %11 IZI -

ALL BOLTS ARE 1" 0 

(28 TOTAL) 

HANDHOLE 

1'-0" 

2'-0" 

FIELD SPLICE 

* MINIMUM THICKNESS AFTER 
MACHINING AS CALLED FOR 
IN NOTE 4. 

PL 32" 0 x tY2 11 * 

FIELD SPLICE DETAILS 
STIFFENERS SHALL BE LOCATED ON BOTH SIDES OF THE FIELD SPLICE. 

CLIP WASHERS AS NEEDED TO AVOID INTERFERENCE WITH STIFFENER WELDS. 
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(TYP.)~ 

(TYP.)~ 

1" X 1/4'' BACKING RING. 
SEE WELD DETAIL. 

STIFFENER DETAILS 

Colorado Department of Transportation 

~ 2829 W. Howard Pl. 
Denver, CO 80204 
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-CANTILEVER FIELD SPLICE DETAILS-

IY16" HOLE 
(TYP.) l" 0 H.S. BOLTS (GALVANIZED) EQUALLY SPACED. BOLTS SHALL BE 

_--Ji,-,
6 

cr--s. (TYP .) 

CHAMFER PL \/2" X 45° 

~~(TYP.) 
% 

SEQUENTIALLY TIGHTENED.ASSUMING 12 BOLTS AND A CLOCK FACE, 
THE TIGHTENING SEQUENCE WOULD BE 12, 6, 1, 7 ETC. THIS PROCESS 
SHALL BE CONTINUED UNTIL NO LOOSE BOLTS ARE FOUND AFTER ALL 
BOLTS HAVE BEEN INITIALLY TIGHTENED. 

l" X 1/4" 
BACKING RING 

DETAILS 

NOTES: 

BASE PL OR 
SPLICE PL 

I. STIFFENERS ARE TO BE PLACED ON ALL CANTILEVER 
FIELD SPLICES. STIFFENERS ARE NOT SHOWN 
ELSEWHERE IN THESE SHEETS FOR CLARITY. 

2. TERMINATE WELD \/2" SHORT OF THE TOP OF 
THE STIFFENER PLATE. AT THE OTHER 3 WELD 
TERMINATIONS ON THESE TWO TYPICAL WELDS, 
STOP THE WELD 1/4" SHORT OF THE END OF THE 
PLATE. 

3. SPLICE DESIGN BASED ON ARM CAPACITY. 

4. THE MATING SURFACES OF THE FLANGE SPLICE 
PLATES SHALL BE MACHINED TO A COMMON PLANE 
WITHIN A TOLERANCE OF 1/64" USING A PORT ABLE 
FLANGE FACER AFTER WELDING AND PRIOR TO 
GALVANIZING. 
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HANDHOLE 

DIRECTION 
OF TRAFFIC 

TOP OF BASE PL 

(TYP.) % 

POST BASE ELEVATION 

(TYP.) Y2 

!" X 1/4'' 
BACKING RING 

DETAILS 

Com uter File Information 
Creation Date: 07 /04/12 

BASE PL DR 
SPLICE PL 
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7" 

STIFFENER DETAILS 
(AT POST BASE - SEE NOTES) 

Colorado Department of Transportation 

~ 2829 W. Howard Pl. 
Denver, CO 80204 

liiit!!!!!:iit Phone: 303-75 7-9436 
~ FAX:303-757-9219 

Traffic & Safety Engineering MKB 

'---I-+-< (TYP .) 
Y2 

AXIS OF SIGN; 

-CANTILEVER BASE PLATE DETAILS-

11 II MIN. 
CLR. (TYP.) 

l" MIN. 
CLR. (TYP.) 

6" 0 HOLE FOR 
ELECTRICAL 
CONDUIT (TYP.) 

PL 40" 0 x 3" 

2%" HOLE FDR 
2\/211 0 ANCHOR 
BDL T (TYP.) 

33" 0 BDL T CIRCLE 

BASE PLATE DETAILS 

NOTES: 
I. STIFFENERS ARE NOT SHOWN ELSEWHERE IN 

THESE SHEETS FOR CLARITY. 

2. TERMINATE WELD Y2" SHORT OF THE TOP OF 
THE STIFFENER PLATE. AT THE OTHER 3 WELD 
TERMINATIONS ON THESE TWO TYPICAL WELDS 
STOP THE WELD 1/4" SHORT OF THE END OF 
THE PLATE. 
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6" END OF 
CABINET TO C.L. 
FIRST BRACKET 

-------

TOP OF 
GRATING 

'° I 

n 

V Afl.Y TO UTILIZE A MINIMUM EQ. SPA.@ 6'-0" (MAX.) 
NUMBER OF EQ. SPA (6'-0" MAX.) 

~ 
11" 1'-5" 

2" (MIN.) 
MAST Afl.M 

------- ------- -------

a, 
I 

WALKWAY GRATING. 
SEE WALKWAY 

DETAILS AND NOTES 
SHEET 9 

WALKWAY PLAN 

W6x15 POST 

1'/2" NPS STD PIPE (TYP.) 

2" NPS STD PIPE 

W6x15 BEAM 

DMS CABINET 

l" (TYP.) 
WALKWAY 

3'-0" 

Lmin 
SEE NOTE 4 

SECTIONe3 

WALKWAY LEADING TO CABINET 

8" 

JI 

BOTTOM OF DMS 
(UNROTATED) 

TOP OF STEEL 
HORIZONTAL W6. 
SEE NOTE 6. 
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-CANTILEVER SIGN WALKWAY DETAILS (1 OF 2)-
4'-0" 

SAFETY ANGLE. SEE 
SAFETY ANGLE DETAILS 
SHEET 9 

SAFETY CHAINS 
W/ CLIP END 

STOP WELD 
%" SHORT 

OF STIFFENER 
ENDS 

11/ " 

W6x15 BEAM 

Ya" 0 H.S. SOLT 
(TOTAL 4) 

11 " 

%" STIFFENER PLATE 
(TYP.) COPE 1/211 

BEAM TO POST CONNECTION DETAIL 

~l'-0"~ 

NOTES 
I. MAINTAIN UNIFORM POST SPACING WHERE POSSIBLE. 

2. MAXIMUM POST SPACING SHALL NOT EXCEED 6'-0". 

3. SEE SHEETS 4 AND 9 FOR ADDITIONAL DETAILS NOT SHOWN HEREON. 

4. LENGTH OF BEAM SHALL BE BASED ON DMS WIDTH (W) TO PERMIT CLEAfl.ANCE 
BETWEEN RAILS FOR UNOBSTRUCTED OPENING OF DMS ACCESS DOOR. 
Lmin = Wt27 INCHES. 

5. SAFETY CHAIN SHALL BE 1/4'' GALVANIZED STEEL COIL CHAIN, APPROXIMATELY 36 
LINKS PER YARD. 

6. TOP OF HORIZONTAL W6x15 ELEVATION SHALL BE 81/2" BELOW BOTTOM OF DMS 
CABINET WITH THE TILTING BRACKET IN THE 0° (UNROTATED) POS!TlON. 

W6xl5 POST 

W6x15 BEAM 

SECTIONE9 

%" 0 EYE 
BOLT (TYP.) 

W6x15 BEAM 

W6x15 POST 

SAFETY CHAIN 
SEE NOTE 5 

SIMILAfl. TD BEAM TD 
POST CONNECTION DETAIL 

Ya" 0 H.S. BOLT 
(TOTAL 4) 

Colorado Department of Transportation 

(.Gi) 2829 W. Howard Pl. 
Denver, CO 80204 
Phone: 303-757-9436 
FAX:303-757-9219 
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SEE DETAIL I 

O'> 
I 

;:... 

{ BRACKET 

IY2" NPS STD. PIPE 

({ BRACKET ({ BRACKET 

2" NPS STD. PIPE (POST) 

SEE DETAIL 2 

Ys" SADDLE ANCHOR 

({ BRACKET 

BEARING BAR 
11/4" x Ys 

-CANTILEVER SIGN WALKWAY DETAILS (2 OF 2)-

Y2" 0 HDLE FDR 
%" 0 HEX HEAD 
BDL T WITH PREVAILING 
TORQUE LOCK-NUT 

CROSS BARS 
AT 4" O.C. 

Ys 

DETAILS 

NOTES 

Y2" 0 DRAIN HOLES 
AS REQUIRED FDR 
GALVANIZING 

TOP OF GRATING SEE DETAIL 3 

ALTERNATIVE VENTING METHODS MAY BE 
USED IF APPROVED BY THE ENGINEER 

{ }fo" 0 HOLES FDR 11 " 
%" 0 HEX HEAD :.L.....----1-+--

BOL TS WITH ONE (TYP.) 

WASHER (NUT SIDE)~ ({ W6xl5 (TYP.) 
AND ONE PREVAILING 

TORQUE LOCK-NUT 
PER BOLT ( -r.1- -TYP.) 

!1 
I 

SAFETY RAILING ELEV A TION 
(OUTSIDE SAFETY RAILING LOCATION - SAFETY 

ANGLES NOT SHOWN FDR CLARITY) 

-r/'- -

n 
I 

>HSS W,"' W,"' *' O'> 
I 

J I 
I 

I 
I ~--

I 

\_~ OF GRATING 

Com uter File Information 
Creation Date: 07 /04/12 

...L ...L 

SAFETY RAILING ELEVATION 
(INSIDE SAFETY RAILING LOCATION - SAFETY 

ANGLES NOT SHOWN FOR CLARITY) 
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Tl 
1" 

L 5"x3"x%" 

WALKWAY DETAILS 

I 

ni 
I 

I 
I 

I 

I 
-+ ~ 

Y2" 0 HEX HEAD 
BDL T WITH ONE 

WASHER (NUT SIDE) 
AND PREVAILING 

TORQUE LOCK-NUT 
(TYP.) 

GRATING 

BEAM 

o/i6" 0 HOLE IN 
BASE PL AND 
W6xl5 BEAM 
(TYP.) 

%" X 611 X 611 

BASE PL 
NOTES 

I 

-==1-~-==-

W6x15 

SAFETY ANGLE DETAILS 

%" 0 HEX HEAD 
BDL T WITH ONE 
WASHER (NUT SIDE) 
AND PREVAILING 
TORQUE LOCK-NUT 

I. WELDED TYPE GRATING SHALL HAVE I 1/4" X Ys" BEARING BARS AT I Ya" 
CENTERS WITH 1/4" DIAMETER (OR EQUAL) CROSS BARS AT 4" CENTERS. 
IF MECHANICAL LOCK GRATING IS USED, IT SHALL BE EQUAL IN STRENGTH 
TD THE WELDED TYPE. ALTERNATE HOLD-DOWN CLIPS MAY BE SUBMITTED 
FOR APPROVAL. 

2. WALKWAY GRATING TD BE CONTINUOUS (NO SPLICES) OVER AS MANY 
WALKWAY BRACKETS AS PRACTICAL CONSISTENT WITH FABRICATION, 
EASE OF HANDLING AND ASSEMBLY. 

DETAILe 
3. ALL BDL TS SHOWN ON THIS SHEET SHALL BE ASTM A-307. THE TIGHTENING 

TORQUE IS 16 FT-LBS. FOR %" 0 BDL TS AND 40 FT-LBS. FDR 1/2 " 0 BDL TS. 
DD NOT OVER TIGHTEN BOLTS AT WALKWAY SADDLE ANCHOR LOCATIONS. 

Colorado Department of Transportation 
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w 
TOP OF 

POST/BOTTOM 
OF REMOVABLE 

POST CAP 

_J 

11 I I 11 i r~ 11 11 11 
I...J - - - - ...J'"" - - - - ~ - -'- - '"-1- - - - -I .I- - - - - .I-I-
I I I I II I I I I I I I I I 

11 11 11 : ' ~ 11 11 11 

5'-0" I I _ _ _ _ I I ____ I I _ 1 _ I_ f- I I _____ I I ____ I I_ 

I I I I II I ' I II I I I I 
CLEAR 
(MIN.) :~ ----~ ~ ----~ -:-!- :-~:- ----: ~ ----~:-

11 11 11 11 11 11 

• DISCONNECT CABINET FOR THE 
POWER SUPPLY SHALL BE LOCATED 
OUTSIDE OF THE CLEAR-ZONE FOR 
NARROW MEDIAN AND ROADSIDE 
INSTALLATIONS. DISCONNECT 
CABINET MAY BE MOUNTED ON 
THE POLE FOR WIDE MEDIAN 
INSTALLATIONS. 

• REMOTE 
ACCESS 

CABINET 

TOP OF BASE PLATE 

--1 - --------
\._ It OPTIONAL 

FIELD SPLICE 

SEE STANDARD 
M-606-13 

~~ 
I >­

- I--~ 

WIDE MEDIAN INSTALLATION NARROW MEDIAN INSTALLATION 

EDGE OF-1 

SHOULDER 

~ ROADWAY 

ELEVATION 
(MEDIAN INSTALLATION) 

~ ROADWAY 

I 

w 
uw 
Zu 
~~ 
<{ 0::: 
w <( 
_J ~ 
uu 
:i ~ 
i::::. 
= U) 
<D .! 

I CXl 

r=-.. -

OPTIONAL 2nd 
DMS ON MEDIAN 

INSTALLATION~ 
ONLY '\._ 

= = - =~·· 
I 

1-
w 
w 
I 
(/) 

z 
D 

t-
u 
WVJ 

<{1~ 

Yi~ REMOTE 
w 1- ACCESS 
~ ~ CABINET 

TOP OF BASE PLATE 

I I I 

I 

- - - ..J 

OPTIONAL 
FIELD SPLICE 

DISCONNECT 
CABINET IN 
WIDE MEDIAN 

DIRECTION 
OF TRAFFIC 

.A. PROVIDE OSHA COMPLIANT ANCHORAGE POINT 
AS DIRECTED BY THE ENGINEER. SEE SHEETS 
3 & 4 FOR MOUNTING INFORMATION. 

IY2" 0 NPS (TOT AL 
3 PLACED AS SHOWN) • 

z 
D 
(/) 
(/) 

TRAVELED LANE 

EDGE OF 
TRAVELED 
WAY 

GUARDRAIL PROTECTION 
REQUIRED PER CDOT 

ST AND ARD M-606-1 

-BUTTERFLY INSTALLATION DETAILS-

SHOULDER 

EDGE OF 
PAVED 
SHOULDER 

5'-0" 
CLEAR 
(MIN.) 

ELEV 

w 

11 1 1 F1=i 1 1 1 1 

.1- ----- +"-l~ L ...J '"------ +I 
11 11 I I I 1 1 11 
1, ----- ,1- -+T t- 1 ,----- II 

11 11 I I I 1 1 11 
1,-----,1--r,r,,-----,1 

.1------+f-l+ L ~ .1- -----+1 
11 11 I ' I 1 1 11 

~~ 

~~ 
~~ 

~9 
-;:;, 

I ' I 

~ 

OPTIONAL 
FIELD SPLIC 

REMOTE ACCESS 
CABINET 

10 (MIN.) 

(ROADSIDE INSTALLATION) SIM. 
• 7'-0" MIN. OR AS PER THE BUTTERFLY 

SIGN X-SECTION SHEET 

I VJ 

EDGE OF __! w 5 
I ~Vla.. 

SHOULDER I N 3: u 
>-1-- a:: -

I.....JWWLL. 

1f!s~i=~ 
I-- U) 0 a::: 

11-- z U1 l--
~ ROADWAY 

~ 
1a5 CJ~ 3S 
1 w .,., ;a;! 2 r.- DYNAMIC 
lw w::, 3: 't. 

u 
t:;: 
'.:c 

'<i: 
u 
ell 

v-AXIS OF ARM DISCONNECT-<: ! ':>- REMOTE 
CABINET I ACCESS 

1 8 I::; 0 ~ MESSAGE SIGN 
1 <D 2 .,., VJ ~SUPPORT 
1 STRUCTURE 

u 
t:;: 
'.:c 

DGE OF 
TRAVELED 
WAY 

MEDIAN INSTALLATION PLAN 
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0::: 
I-

EDGE OF 
TRAVELED 
WAY 

Date: 

TOP OF 
BASE PLATE 

HANDHOLE 

BASE PLATE 

CAISSON 

CONDUIT PENETRATION DETAILS 
• PLUG WITH RECESSED PIPE PLUGS 

REMOTE 
ACCESS 

CABINET 

SECTI0NE9 

Sheet Revisions Colorado Department of Transportation 
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CABINET 0::: 
I-

DISCONNECT 
CABINET IN 
WIDE MEDIAN 

u 
t:;: 
'.:c 
0::: 
I-

I 

I - 1 
~l-c,,~-. ~--+-_._: --+-- - - l:aADWA,-,TATID! 

AND OFFSET,SEE 

((_ POST & CAISSON EDGE OF 
TRAVELED 
WAY 

ROADWAY PLANS 

SECTION~ ROADSIDE INSTALLATION PLAN 
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l'-1" 
(MAX.) 

I (/J 

_J 

MOUNTING BRACKET SPACES 6'-0" (MAX.) 

SEE CROSS ARM COVER DOMED COMMERCIAL 
PLATE DETAIL CAP W/3 SET SCREWS 

::~ 
II~ II 

I I 
I I 

w 
2'-3" (MIN.) 2'-3" (MIN.) 

,3'-0" (MAX.),3'-0" (MAX.), 

1 l POST I 
I 

I I 
I I 

MOUNTING BRACKET SPACES 6'-0" (MAX.) 

DMS CABINET 

I I 
I I 

I I 
I I 

I I I I 
I I I I 

l'-1" 
(MAX.) 

Ya" 0 x PIPE O.D. + 2" 
A307 BOLT w/ WASHER 

& JAM NUT (TYP.) 

-------------------------I I 
i---------f+---------+i 

._-,---+ - - - - - - - 1- I- - - - - - - - - - 1- I- -

--~---------~~----nu ___ ~ 
I I I I I 

_ I I _________ I I ________ _ 

I I I I 

I I I I 
-,,--- ------r,------ ---
_1_1 __________ I_ I ________ ---1---1--,L 

I I 
I I 
I I 
I I 

CROSS ARM 
(STANDARD 

WEIGHT PIPE) 

---------~t---------c+-
---"\- __ re.: _____ I I _________ I I _ 

I I I I 

I I I I 
_ _ L l_ _ _ _ _ _ _ _ _ _ L l_ _ 

MOUNTING 
BRACKET 
(TYP.) 

I I I I 
- , - 1 - - - - - - - - -1--, -

IY2" 0 NPS FDR WIRING 
BETWEEN SIGNS. PLUG 
WITH RECESSED PIPE 
PLUGS (TOT AL 4 PLACED 
AS SHOWN). 

I I 
I I 
I I 
I I 

IY2" 0 NPS FDR WIRING BETWEEN SIGNS. 
FLUSH WITH OUTSIDE OF CROSSARM. 
PLUG WITH RECESSED PIPE PLUGS. 
LOCATE AT THE Y,i POINTS ± 10" 
ON THE BOTTOM OF THE TOP CROSSARM 
(TOTAL 2). SECTION~ 

-BUTTERFLY 

POST 

HOLE FDR CROSS ARM = 

CROSS ARM O.D. + l/i6" 

ASSEMBLY DETAILS-

Y2" SILICONE SEAL 
AFTER INSTALLATION 
OF CABINET 
(TYP.) 

15/i6" 0 HOLE FDR 
Ya" 0 BOLT WITH 
WASHER & JAM NUT 
(TYP.) 

OPTIONAL 
FIELD SPLICE 

ARMS TO POST CONNECTION 

Com uter File Information 
Creation Date: 07 /04/12 Date: 

ELEVATION 

POST O.D. 

POST (PIPE) 

SEE SHEET 5 FOR 
"HANDHOLE AND 
COVER DETAILS" 
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JI " 

11 1 "(TYP.) 

"(TYP.) 

POST PIPE 
MAX. DMS MAX. OMS MIN. WALL 

DIMENSIONS WEIGHT PIPE O.D. THICKNESS (IN) (IN) 

26'-1" W x 8'-6" H x 4'-2" D 4100 LBS. 24.0 0.50 

18'-0" W x 8'-W2" H x 4'-2" D 3000 LBS. 18.0 0.50 

18'-0" W x 8'-W2" H x 2'-2" D 2280 LBS. 18.0 0.375 

12'-3" W x 5'-6" H x 2'-2" D 1520 LBS. 18.0 0.375 

* POST HEIGHT TALL ENOUGH TD ACCOMMODATE TRAFFIC UNDERNEATH SIGN. 

CROSS ARM FLANGE PLATE - PL 114" X (PIPE O.D. - Y2") 
WITH ACCESS HOLE AND FOUR THREADED HOLES FOR 
COVER PLATE CAP SCREWS 

COVER PLATE - PL Ys" X (PIPE O.D./2 + 3") WITH 
1/4 11 0 CAP SCREWS (TOT AL 4, PLACED AS 
SHOWN). PROVIDE NEOPRENE GASKET 
CEMENTED TD Ys" PLATE. y 

4 - Ya" 0 DRAIN HOLES FDR 
GALVANIZING. (PLACE AS SHOWN). 
INST ALL ALUMINUM TAPERED VENT 
HOLE PLUGS AFTER GALVANIZING 

ACCESS HOLE - DIAMETER SHALL BE 
THE RADIUS OF THE CROSS ARM 

CROSS ARM COVER PLATE DETAIL 

DATA CROSS ARM PIPE DATA 
MAX. POST MIN. WALL CROSS ARM CROSS ARM 

HEIGHT PIPE O.D. THICKNESS LENGTH SPACING 
(FT) "L" 

(IN) (IN) (FT) "W" (FT) "S" 

24.0 * 16.0 0.375 26.0 3.0 

17.0 12.75 0.375 18.0 3.0 

17.0 12.75 0.375 18.0 3.0 

14.0 12.75 0.375 12.25 2.5 

FLANGE PLATE CROSS ARM WALL 

NEOPRENE GASKET 

COVER PLATE 

SECTIONE9 

Colorado Deportment of Transportation DYNAMIC SIGN 
MONOTUBESTRUCTURES 

STANDARD PLAN NO. 

(.Gi) 2829 W. Howard Pl. 
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DETAIL 1 

SECTION@ 

W 6 x 15 (TYP.) 

PL 3 x 3 x % (TYP.) 

BRACKET PL 
%" X 2%" X 7%" 

(TYP.) 

7'4 11 0 H.S. BDL T 
WITH HARDENED 
WASHER (TYP.) 

SECTION~ 
SEE DETAIL 2 FOR CLAMP DETAILS. 

y ~ +-------H-

W 6 X 15 

LJ~ 13fi6 11 0 HOLE FOR 
7'4 11 0 H.S. BOLT (TYP.) C 

DETAILE9 

0 
Lu 
a:: Lu 
Lu I­
I- <( 
:z -' 
~ Cl.. 

~5 
I 

2" R 
(TYP.) 

2" R 
(TYP.) 

0 
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-BUTTERFLY SIGN MOUNTING DETAILS-
v ARI ABLE MESSAGE SIGN CABINET 

TlL TING BRACKET AND MOUNTING 
BOLTS SUPPLIED BY OTHERS 

r- _ __ = = = = = = = ~0~o~l~o~ ~ ~ • 
I- - - -

II 
II 
If O I 

/ /II I 
I ____ __ L____<:__L':J. 

L - ----

DETAIL 2 

SEE SHEET 4 
FOR DMS CABINET 
MOUNTING DETAILS 

TYPICAL BRACKET CONNECTION 

w 

SPHERICAL 
WASHER SET 

G 1/4 11 X 6" 
~;? CLAMP 
5~ (MIN.) 
El~ (A36) 
2-=(,0 
=~ 
NN 

1/4" x 6" BENT PL 

(f_ TUBE 

DYNAMIC SIGN 
MONOTUBESTRUCTURES 

Issued By: Traffic & Safety Engineering Branch July 31, 2019 

SPHERICAL COLLAR 
NUT, WASHER & JAM 
NUT 

7'4 11 0 325 HS BDL T. DD NOT 
FULLY TORQUE THIS CONNECTION. 
COLLAR NUT SHALL BE SNUG 
TIGHT ONLY. PROJECT BOLT 3" 
BEYOND CLAMP. PROVIDE 5" 
THREAD LENGTH MINIMUM. 
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-BUTTERFLY POST DETAILS-

PL 40 11 0 x 2Y2 11 

2%" 0 HOLE FOR 
2Y2" 0 ANCHOR BOLT 

(TOTAL 8) 

PL 31 11 0 x Jl/4 11 

Jl/4" 0 HOLE FOR 1" 0 
A325 BDL T (TYP.) 

SEE SHEET 6 FOR BOLT 
TIGHTENING SEQUENCE. 

11 II MIN. 
CLR. (TYP.) 

6" 0 HOLE FOR 
ELECTRICAL CONDUIT 

OPTIONAL 4" 0 GALVANIZING 
DRAIN HOLES (TYP.) 

33" 0 BDL T CIRCLE 

111 MIN. 
CLR. (TYP.) 

z8 
D LL. 
- LL. >- <C 
(.) 0::: 

~ >-
- LL. Do 

21/4 11 0 HOLE FOR 
2" 0 ANCHOR BDL T 

(TOTAL 6) 

* CENTERLINE OF DYNAMIC 
MESSAGE SIGN SUPPORT 
STRUCTURE,SEE SHEET 10. 

PL 34" 0 x 2Y2" 

11 II MIN. 
CLR. (TYP.) 

611 0 HOLE FOR 
ELECTRICAL CONDUIT 

OPTIONAL 3" 0 GALVANIZING 
DRAIN HOLES (TYP.) 

27 11 0 BDL T CIRCLE 

111 MIN. 
CLR. (TYP.) 

z8 
D LL. 

;:::: ~ 
(.) 0::: 

~ >-
- LL. Do 

BASE PLATE DETAIL 
24 11 PIPE POST 

BASE PLATE DETAIL 
18" PIPE POST 

PL ID = (PIPE DD - 311 ) PL ID = (PIPE DD - 311) 

~;;:- PL 25 11 0 x Jl/4 11 

~ 
'--= 

SEE DETAIL 1 

28" 0 BDL T CIRCLE 22" 0 BDL T CIRCLE - - -(t FIELD SPLICE 
Jl/4" 0 HOLE FOR 1" 0 

1" x 11/4" BACKING RING. A325 BDL T (TYP .) 
1" x Jl/4" BACKING RING. SEE SHEET 6 FOR BOLT FOR WELDING DETAILS 
FOR WELDING DETAILS TIGHTENING SEQUENCE. SEE DETAIL I. 
SEE DETAIL I. 

r---
I 

N 

111 x 1/4" 
BACKING 

RING 

POST WALL DR 
MAST ARM WALL 

SEE SHEET 5 FOR 
11HANDHOLE AND 
COVER DETAILS" 

DIRECTION 
OF TRAFFIC 

TOP OF 
BASE PL 

OPTIONAL FIELD SPLICE 
24 11 PIPE POST 

OPTIONAL FIELD SPLICE OPTIONAL FIELD SPLICE POST BASE ELEVATION 
18" PIPE POST 

Com uter File Information Sheet Revisions 
Creation Date: 07 /04/12 Date: Comments 

Created By: JRM (=> 
..,.L_a_s_t _M-od_i ... fic-a-ti_o_n -D-a-te-: ---------- (=> ---------------

..,.L_a_s_t _M_od_i_fie_d_By_: ____________ (=> ---------------
CAD Ver.: MicroStation VB Scale: Not to Scale Units: English (=> 

Colorado Department of Transportation 

~ 2829 W. Howard Pl. 
Denver, CO 80204 

liiit!!!!!:iit Phone: 303-75 7-9436 
~ FAX:303-757-9219 

Traffic & Safety Engineering MKB 

DYNAMIC SIGN 
MONOTUBESTRUCTURES 

Issued By: Traffic & Safety Engineering Branch July 31, 2019 

STANDARD PLAN NO. 
S-614-60 

Standard Sheet No. 13 of 14 
Project Sheet Number: 



GROUND SURFACE 
ADJACENT TD TRAFFIC 

ADWAY CROSS GUARDRAIL 
N FDR TOP OF 

REQUIRED 
N 
PER THE 

CONCRETE BARRIER AS 
,,.-SHOWN IN ROADWAY PLANS 
I ~-SEE RD 

SECTID 
CAISS ON ELEVA TIDN 
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ANCHOR BOLT DETAIL 
• WELDING PROCEDURE IS NOT 

REQUIRED FDR THIS WELD 

I I I I 
I I I I 

11 II 3" 
(TYP.) -+-1 (TYP.) 

1'-0" 

BASE SKIRT DETAIL 

I 
I 

I 
I 

POWER 
CONDUIT 

-FOUNDATION & ANCHOR BOLT DETAILS­
CAISSON DRILLING AND INSTALLATION NOTES 

1. CAISSONS SHALL BE PLACED AGAINST UNDISTURBED EARTH. WET OR CAVING 
HOLES SHALL BE BACKFILLED WITH FLOW-FILL AND REDRILLED AFTER A 
THREE DAY CURING PERIOD WITHOUT THE USE OF A CASING. 

2. THE DESIGN HEREIN ASSUMES THAT DMS SUPPORTS ARE INSTALLED 
WITHIN THE ROADWAY PRISM WITH THE FOLLOWING SOIL PARAMETERS: 

SOIL DENSITY = 110 LB./CU. FT. 
SOIL COHESION = 750 LB./SQ. FT . FDR MEDIUM STIFF COHESIVE SOIL 
SOIL t ANGLE = 30° FDR MEDIUM DENSE COHESIONLESS SOIL 
SF = 3.0 FDR FLEXURAL RESIST ANGE. 

3. CONT ACT THE ENGINEER IF ANY OF THE FOLLOWING SOIL CONDITIONS 
ARE ENCOUNTERED DURING DRILLING: 

(A) DMS SUPPORT WILL NOT BE INSTALLED WITHIN THE ROADWAY PRISM. 
(B) THE SOIL HAS A HIGH ORGANIC CONTENT DR CONSISTS OF 

SATURATED SILT AND CLAY. 
(C) THE SITE WON'T SUPPORT THE WEIGHT OF THE DRILLING RIG. 
(D) THE FOUNDATION SOILS ARE NOT HDMDGENDUS. 
(E) FIRM BEDROCK IS ENCOUNTERED. 
(F) HIGH GROUNDWATER IS ENCOUNTERED. 
(G) LARGE BOULDERS ARE ENCOUNTERED. 

COMMUNICATIONS 

4. THE CONTRACTOR SHALL PROVIDE A SURVEY OF THE DMS FOUNDATION TD VERIFY 
PLACEMENT SOON AFTER WORK ON THE FOUNDATION HAS BEEN COMPLETED. THE 
SURVEY SHALL CONFORM TD THE REQUIREMENTS OF SECTION 625,CONSTRUCTIDN 
SURVEYING. THE CONTRACTOR SHALL SUBMIT TD THE ENGINEER A COPY OF THE 
SURVEY NOTES DETAILING THE FOUNDATION LOCATION AND ELEVATION AND THE 
ANCHOR BDL T LOCATIONS, PROJECTIONS, AND ORIENTATIONS. THE ELEVATION OF 
THE GROUND SURROUNDING THE FOUNDATION SHALL ALSO BE PROVIDED. THE 
CONTRACTOR SHALL COMPARE THE SURVEY INFORMATION TO THE REVIEWED SHOP CONDUIT 

DRAWINGS AND RECONCILE ANY DIFFERENCES BETWEEN THEM. THE CONTRACTOR 
SHALL SUBMIT ALL PROPOSED ADJUSTMENTS OR MODIFICATIONS TO THE ENGINEER 
FDR APPROVAL. 

NOTES 
1. THREAD UPPER 10" AND GALVANIZE UPPER 1'-3" OF THE ANCHOR BOLTS. 

2. ANCHOR BOLTS SHALL BE SET WITH A STEEL TEMPLATE UNTIL THE CONCRETE 
HAS CURED AT LEAST TWO DAYS. 

3. THERE SHALL BE NO GROUT PAD INSTALLED ON TOP OF THE EXISTING FOUNDATIONS. 

4. THE ANCHOR BDL TS SHALL BE TIGHTENED USING THE TURN-OF-NUT METHOD. THE 
BDL TS SHALL FIRST BE TIGHTENED TD SNUG TIGHT, WHICH IS DEFINED AS THE 
TIGHTNESS THAT EXISTS WHEN THE UPPER AND LOWER NUTS ARE IN FIRM CONT ACT 
WITH THE BASE PLATE. WITH THE MAST ARM FREE TD DEFLECT, THE UPPER AND 
LOWER NUTS SHALL EACH THEN BE ROTATED AN ADDITIONAL ~2 TURN (30° ± 5°) 
USING A SLUGGING WRENCH. 

BEND Y2" EDGE 
AT TOP (TOWARD 
BASE PLATE) 

6" X l'-0" 
FILLER PIECE 

CAISSON FOUNDATION DETAILS NOTE: USE BAND-IT STRAPS TD 

STRUCTURE PIPE O.D. CAISSON 

TYPE (IN) DIAMETER 
(IN) 

CANTILEVER 24 48 

BUTTERFLY 24 48 

BUTTERFLY 18 42 
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CROSS-HATCHING LINES 
WHITE, 811 WIDE AT 25' THEORETICAL 

GORE:T l ~

---------2600' LANE DROP------------

300' DPTIDNAL LANE DROP LINES 
WHITE, 811 WIDE 

EDGE LINE 
WHITE, 4" WIDE 

k-- 25' , I • 2s'j 

-----VARIES 

.... 
CHANNELIZING LINES 
WHITE, 8" WIDE 

OPTIONAL DECEL LANE LANE DROP AT EXIT RAMP =LANE ~INES ¥ 
OPPOSITE 

~--< GORE SIGN 
INST ALLATIDN 

VARIES ------ FULL WIDTH LANE -----t-o------- TAPER 

----------L---------~ 

TAPER ------ FULL WIDTH LANE ---->---VARIES 
Y2 LENGTH 

MIN 

WHITE, 4" WIDE 

WHITE, 4" WIDE 
EDGE LINES 

YELLOW, 4" WIDE 

CHANNELIZING LINES LANE LINES 
WHITE, 8" WIDE WHITE, 4" WIDE 

PARALLEL DECEL LANE 
LANE DROP LINES 
WHITE, 8" WIDE 

ACCEL LANE LINES CHANNELIZING LINES YELLOW' 4" WIDE 
WHITE, 4" WIDE WHITE, 4" WIDE WHITE, 8" WIDE 

ACCEL LANE LINES PARALLEL ACCEL LANE fnWHITE, 4" WIDE 

WHITE 4" WIDE ~~FULL WIDTH EDGE LINES 
DOTTED EXTENSION ' LANE Y2 LENGTH /(YELLOW, 4" WIDE 
OF RIGHT EDGE LINE MIN / 
WHITE, 4" WIDE ____.-: 

:;:~~E:::=~~===================;=== ~ :: ------ -r- '=''' -_ - -~ J:i -~ -
cHANNELIZING LINEs LANE LINEs / T wHITE 4" wIDE 7 "cYELLow 4" wIDE 
WHITE, 8" WIDE WHITE, 4" WIDE LANE LINES CHANNELIZING LINES EDGE LINES ' 

WHITE, 4" WIDE WHITE, 8" WIDE 

TAPERED DECEL LANE TAPERED ACCEL LANE 

r-: VARIES ' I L" EDGE LINE 
EDGE LINE ..----...... WHITE, 4" WIDE 

(YIELD SIGN OPTIONAL) 1r~J?Li~
1
EtIDE 

J ( YELLOW, 4" WIDE 

LLDW,4" WIDE ~~ 
GORE SIGN~........_~ 

--------------------'--' ....... ========~==-~~/ 

WHITE, 4" WIDE 
EDGE LINES 

WHITE, 4" WIDE 
EDGE LINES 
YELLOW, 4" WIDE 

CHANNELIZING LINES 
WHITE, 8" WIDE 

DECEL RECOVERY ZONE 

YELLOW 4" WID~ 
'~ 

GORE SIGN~ 

CHANNELIZING LINES 
WHITE, 8" WIDE 

LANE LINES 
WHITE, 4" WIDE 

LANE LINES 
WHITE, 4" WIDE 

.... .... 
CHANNELIZING LINES EDGE LINES 

WHITE, 8" WIDE YELLOW, 4" WIDE 

NO ACCEL LANE 
(REQUIRES YIELD 

CHANNELIZING LINES 
WHITE, 8" WIDE 

SIGN) WHITE 4" WIDE 

[
EDGE LINES 

......-rYELLDW, 4" WIDE 

~ --=~-.....J-- ..,. WHITE, 4" WIDE 
."--- EDGE LINES WHITE 4" WIDE_,,,--=:.......1-_:: .... ======------- f _ - - - - - _r 

EDGE LINES - - .... \ l \ /- .... 
YELLOW, 4" WIDE__....-------------11-----+1---1,,------------1/~---'<-\-----------,/~--------------YELLOW, 4" WIDE 

"--= LANE DROP LINES_::::::7 "-----= ~ 
;oo' OPTIDNp{ WHITE, 8" WIDE w~tfE~ ~:N~iDE TYPICAL ENTRANCE AND 

COMBINATION ACCEL -DEC EL LANE EXIT RAMP MARKINGS 

GENERAL NOTES 

I. CENTER LINES 
a. BROKEN YELLOW, 4 IN. WIDE - 10 FT. SEGMENTS WITH 

30 FT. GAPS. 
b. SOLID YELLOW, 4 IN. WIDE. 

THESE LINES SEPARATE ADJACENT-OPPOSITE DIRECTION TRAFFIC 
LANES.DOUBLE LINES SHALL BE SPACED 4 IN.APART. 

2. LANE LINES 
a. BROKEN WHITE, 4 IN. WIDE - 10 FT. SEGMENTS WITH 

30' GAPS. 
b. SOLID WHITE, 4 IN. WIDE. 

THESE LINES SEPARATE ADJACENT-SAME DIRECTION TRAFFIC 
LANES.A SOLID LINE MAY BE USED TD DISCOURAGE LANE 
CHANGING, WHILE TWO PARALLEL SOLID WHITE LINES ARE 
REQUIRED TD PROHIBIT LANE CHANGING. 

3. EDGE LINES 
a. SOLID WHITE DR YELLOW EDGE LINES SHALL BE 4 IN. WIDE. 

YELLOW EDGE LINES SHALL BE USED ONLY FDR LEFT EDGE, IN 
THE DIRECTION OF TRAVEL OF DIVIDED STREETS AND HIGHWAYS 
(SEPARATED BY OTHER THAN A PAINTED MEDIAN) AND ONE-WAY 

ROADWAYS (INCLUDING RAMPS). 
b.EOGE LINES ARE NOT CONTINUED THROUGH INTERSECTIONS AND 

ARE NOT BROKEN FOR DRIVEWAYS.CARE MUST BE TAKEN TD 
AVOID EDGE LINE APPEARING AS LANE LINE ALONG ROADWAYS 
WITH WIDE SHOULDERS AND/DR CLOSELY SPACED DRIVEWAYS. 

4. DOTTED EXTENSION LINES 
BROKEN WHITE, WIDTH MATCHING THE LINE BEING EXTENDED-2 FT. 
SEGMENTS WITH 4 FT. GAPS. THESE LINES ARE USED TD 
DELINEATE THE EXTENSION OF A LINE THROUGH AN INTERSECTION 
DR INTERCHANGE AREA. 

5. CHANNELIZING LINES 
SOLID WHITE, 8 IN. WIDE. THESE LINES ARE USED WITH 
ACCELERATION-DECELERATION LANES,PAVEMENT WIDTH 
TRANSITIONS, AND LEFT -RIGHT TURN SLOTS DR ISLANDS. 

6. CROSS-HATCHING LINES 
a. SOLID WHITE DR YELLOW, 8 IN. WIDE-45 DEGREE DIAGONAL, 

SPACED AT 25 FT. INTERVALS. THESE LINES ARE OPTIONAL AND 
MAY BE PLACED AT LOCATIONS INDICATED ON THE PLANS DR 
DETERMINED BY THE ENGINEER. YELLOW SHALL BE USED FDR 
PAINTED MEDIANS DR PAVEMENT WIDTH TRANSITIONS ONLY. 

b. OPTIONAL DIAGONAL SHOULDER MARKINGS SHALL BE SOLID WHITE, 
8 IN. WIDE, SPACED AT INTERVALS OF 20 FT. MINIMUM TO 100 
FT. MAXIMUM. 

7. PARKING LINES 
SOLID WHITE, 3 IN. WIDE-DIAGONAL DR PARALLEL AS SHOWN ON 
THE PLANS DR DIRECTED BY THE ENGINEER . 

8. STOP LINES 
SOLID WHITE, 24 IN. WIDE-EXTEND PARALLEL TD INTERSECTED 
ROADWAY ACROSS ALL APPROACH LANES DR AS INDICATED AT 
LOCATIONS ON THE PLANS. LOCATE AT THE DESIRED STOPPING 
POINT,NOT MORE THAN 30 FT,NOR LESS THAN 4 FT.FROM THE 
NEAREST EDGE OF THE INTERSECTED TRAFFIC LANE. 

9.LANE DROP/ AUX LINES 
BROKEN WHITE, 8 IN. WIDE - 3 FT. SEGMENTS WITH 12 FT. 
GAPS. THESE LINES SHOULD BEGIN 2600 FT. IN ADVANCE OF 
THE THEORETICAL GORE POINT TD DISTINGUISH THE LANE DROP 
FROM A CONTINUOUS LANE. THE CHANNELIZING LINE MAY BE 
EXTENDED APPROXIMATELY 300 FT.UPSTREAM. 

(CONTINUED ON SHEET NO. 2) 
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EDGE LINE 
WHITE, 4" WIDE-

CENTER LINES ~ ...,_ 
- - -

YELLOW, 4" WIDE 4 r - - - - - - - -..... 
EDGE LINE-
WHITE, 4" WIDE 

TWO LANE HIGHWAY EDGE LINE 

~~f cl~f'ci~ W~- - - - - - - - - - - - - - -&_i._6" TO 12" 

CENTER LINE, WHITE___ _ _ _ _ _ _ _ - - l__T ~~e~M~~T 
DR YELLOW, 4" WIDE 

EDGE LINE, 4" WIDE__...._ _ _ _ _ _ _ _ _ _ _ _ _ __ T 6" TD 12" 

NOTE: EDGE LINES ARE NOT TD BE USED WHEN TRAVELED WAY IS LESS THAN 20 FEET. 

WHITE, 4" WIDE NO SHOULDER OR UNSURFACED SHOULDER 
LANE LINE .... 
WHITE, 4" WIDE--- - - - - - - - - - -

CENTER LINES ~ .... 
YELLOW, 4" WIDE T ..... 

LANE LINE -- - - - - - - - - - - -
WHITE, 4" WIDE ..... 

EDGE LINE / 

EDGE LINE, 4" WIDE · -~LDER 
LANE LINE DR-----.._----------------------·-- VARIES 

_ _ _ _ _ _ _ _ _ .._____1Qfil: OF 
CENTER LINE, WHITE--- TRAVELED WAY 
OR YELLOW, 4" WIDE .----------------------· -- SHOULDER 
EDGE LINE, 4" WIDE/ . -- VARIES 

WHITE, 4" WIDE FOUR LANE UNDIVIDED HIGHWAY SHOULDER SURFACED 

EDGE LINE 
WHITE, 4" WIDE"- .... LANE LINE - - - - - - - - - -

WHITE, 4" WIDE 

® 
.... 

CENTER LINES f- 4' MIN MEDIAN 
YELLOW, 4" WIDE 411.L 

T ..... 
LANE LINE ---- - - - - - - - - - -
WHITE, 4" WIDE ..... 

EDGE LINE / 

VARIES 

~~iwi J~g~~D~ __ /.__ __ _./.__ ___ IZ-...20_'_ TD..1.4_!:_:,_· ..... tz ____ ----<7 ______ ~ff ER 

EDGE LINE-- - - - - - 1 VARII 
WHITE, 4" WIDE 

EDGE LINE WITH OPTIONAL DIAGONAL SHOULDER MARKING 
WHITE, 4" WIDE FOUR LANE PAINT DIVIDED HIGHWAY 

EDGE LINE 
EDGE LINE, WHITE, 4" WIDE". WHITE, 4" WIDE--------.._--------------------

LANE LINE .... 
- - - - - - - - - - -

WHITE, 4" WIDE .... 
CENTER LINES < }- MEDIAN VARIES 
YELLOW, 4" WIDE 

LANE LINE ..... ---- - - - - - - - - - -
WHITE, 4" WIDE ..... 

CENTER LINES fi' ~ + 
YELLOW, 4" WID~-------11----++----

EDGE LINE --- -------<1---+1 ____________ _i__....,._ ___ _ 

WHITE, 4" WIDE J L CHANNELIZING LINE3 ~ 
32'TYP WHITE, 8" WIDE 

TYPICAL TWO WAY LEFT TURN LANE 
EDGE LINE, WHITE, 4" WIDE/ 

FOUR LANE DIVIDED HIGHWAY 
APPROACH TD DIVIDED ROADWAY 

SOLID CENTER LINE, 500' MIN. 

EDGE LINE, WHITE, 4" WIDE". (LENGTH VARIES) 
LANE LINE .._ l 
WHITE, 4" WIDt=-==·===-==-==-===-==-===-==-==-===-=f'...::::24:::'::::::::: 

CENTER LINES / _--4---------
YELLDW, 4" WID~ J, ' , , ' '- ,/'" ' '-. ~ ~ J, --...:..E~,2-, ----.... ---

LANE LINE - _.. l -... '- , '- . ~ '-. '-. '-. '- -... ,,_. CENTER LINES 
WHITE, 4" WIDE _.. I ! 24' L 6' 4~ ~121 \ L 6' \ _.. YELLOW 4" WIDE 

EDGE LINE-----=:::::::=:!====::::::::==================:J::::=:::::s;:::\=========:::::::s;:::============ 
WHITE, 4" WIDE /f 0/4 j J • MERGING TAPER LENGTH CROSS-HATCHING LINES \ TRANSITION LINES 

/~ YELLOW, 8" WIDE YELLOW, 8" WIDE 
WARNING SIGN AD(VARIES) DIVIDED ROADWAY (W4-2) 

EDGE LINE, WHITE, 4" WIDE 

GENERAL NOTES 

(CONTINUED FROM SHEET NO. I) 

10. ACCEL LANE LINES 
BROKEN WHITE, 4 IN WIDE - 3 FT SEGMENTS WITH 12 FT GAPS. 
THESE LINES WOULD BE USED WHERE TWO THRU LANES DR 
AN ACCEL LANE MERGE INTO ONE THRU LANE . 

II. CROSSWALK LINES 
a. SOLID WHITE, 12 IN. WIDE FOR TRANSVERSE LINE TYPE - EXTEND ACROSS 

ENTIRE WIDTH OF PAVEMENT. IF NO ADVANCE STOP LINE IS PROVIDED, INCREASE 
THE WIDTH OF THE CROSSWALK LINES TD 24 IN. THE DISTANCE BETWEEN THE 
LINES IS USUALLY DETERMINED BY THE WIDTH OF THE SIDEWALKS SO 
CONNECTED, HOWEVER, IN NO CASE SHALL THIS BE LESS THAN 6 FT. 

b. COMPLICATED AND/DR CHANNELIZED INTERSECTIONS AND MID-BLOCK 
CROSSWALKS SHALL BE SOLID WHITE, 12 IN. TO 24 IN. WIDE AND 8 FT. TD 10 
FT. LONG FDR LONGITUDINAL LINE TYPE AS DETAILED IN THE PLANS DR AS 
DIRECTED BY THE ENGINEER. 

12. WORD, ARROW AND SYMBOL MARKINGS 
ALL LETTERS, ARROWS AND SYMBOLS SHALL BE IN CONFORMANCE WITH 
"THE STANDARD ALPHABETS FDR HIGHWAY SIGNS AND PAVEMENT MARKINGS" 
ADOPTED BY THE FEDERAL HIGHWAY ADMINISTRATION. 

13. MERGING TAPER LENGTH 
L = MINIMUM LENGTH OF TAPER. 
S= DESIGN SPEED FDR NEW CONSTRUCTION DR NUMERICAL VALUE OF THE 

POSTED SPEED LIMIT OF THE 85 TH PERCENTILE SPEED OF EXISTING 
TRAFFIC. 

W= WIDTH TRANSITIONED. 

FDRMULA:FDR SPEED 45 MPH DR MORE,L=SxW 

FDR SPEED 40 MPH DR LESS,L= lf 
14. TRANSITIDN LINES 

SOLID YELLOW, 8 IN. WIDE. THESE LINES ARE USED WHERE ADDITIONAL 
EMPHASIS DR VISIBILITY IS DESIRABLE AT PAVEMENT WIDTH TRANSITIONS. 
PLACE AT LOCATIONS INDICATED ON THE PLANS DR AS DIRECTED BY THE 
ENGINEER. 

15. SPEED MEASURING MARKING 
SOLID WHITE, 24 IN. - EXTEND 4 FT. FROM OUTSIDE OF EDGE LINES 
ON SHOULDERS. 

A NOTE: 

0 = THE DISTANCE FROM THE LANE ENDS SIGN (W4-2) TD THE BEGINNING 
OF THE MERGING TAPER. FDR MORE INFORMATION ON THE "D" 

EDGE LINE, WHITE, 4" WIDE LANE LINE .._ 
VALUE REGARDING SIGN AND PAVEMENT MARKING PLACEMENT, SEE 
THE "MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES", TABLE 2C-4, 
CONDITION A: SPEED REDUCTION AND LANE CHANGING IN HEAVY 
TRAFFIC AND FOOTNOTE 2 REGARDING TYPICAL CONDITIONS. 

LANE LINE "---------------------------.. --

WHITE, 4" WIDE--·-::===~==~~===============~:~~=~-~= CENTER LINES ,..-. = 
YELLOW 4" WIDE~ ~ 

' LANE LINE /- -j J 
WHITE, 4" WIDE/---l-------------

EDGE LINE, WHITE, 4" WIDE ~ 0/ 4 • I-- MERGING TAPER LENGTH 
i. • o (VARIES) ---.i-1 

UNDIVIDED ROADWAY - CASE 1 
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WHITE, 4" WIDE ---.oe:=-==-==-===-======~ _.. 
CENTER LINES ~ ~ -----=----

YELLDW, 4" WIDE~ ~--------

LANE LINE - - 1 WHITE 4" WIDE ,,,-

EDGE LINE, WHITE: 4" WIDE ? f D I 
t A~ I 
,...,k---- AO (VARIES)-----• MERGING TAPER LENGTH --

LEGEND 

____. Direction of Travel 

UNDIVIDED ROADWAY - CASE 2 

TYPICAL PAVEMENT WIDTH TRANSITION MARKINGS 
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EDGE LINE EDGE LINE 
WHITE, 4" WIDE~--------------------+-------------------___.---WHITE, 4" WIDE 

CENTER LINES _ •-----------------~ CENTER LINES 
YELLOW, 4" WIDE --=~----"' - __... YELLOW, 4" WIDE 

EDGE LINE ~ -....._ EDGE LINE 
WHITE, 4" WIDE CHANNELIZING LINES ~ WHITE, 4" WIDE 

ACCEL LANE LINES WHITE, 8" WIDE CHANNELIZING LINES 
WHITE, 4" WIDE ACCEL LANE DECEL LANE WHITE, 8" WIDE 

CENTER LINES 
YELLOW, 4" WIDE 

STOP LINE 
WHITE, 2 4" WIDE 

EDGE LINE :------.... 
WHITE, 4" WIDE ---------

EDGE LINE 
_________ ___.--- WHITE, 4" WIDE 

CENTER LINES ~ ~ 
YELLOW, 4" WIDE __.. 

OCCULANE -----

CHANNELIZING LINES 
WHITE, 8" WIDE 

EDGE LINES 

' . 
WHITE, 4" WIDE -.,..___...1, 

STOP LINE 
WHITE, 24" WIDE 

---Y2 -----+----Y2 ---i 
------ACCEL LANE-----

STOP LINE 
WHITE, 24"WIDE 

CHANNELIZING LINE 
WHITE, 8" WIDE 
(SHORT LINE OPTIONAL WHERE 
TAPER IS PROVIDED) 

LANE LINE 
WHITE, 4" WIDE 

ACCEL LANE LINES 
WHITE, 4" WIDE 

EDGE LINE EDGE LINE 
WHITE, 4" WIDE------ ---------___.--- WHITE, 4" WIDE 

CENTER LINES -4- --------------~ CENTER LINES 
YELLOW, 4" WIDE -=-------~-' .... - :;=- YELLOW, 4" WIDE 

EDGE LINE ___.- ______________________________________ -..____ EDGE LINE 

WHITE, 4" WIDE WHITE, 4" WIDE 
TYPICAL INTERSECTION MARKINGS 

-------ACCEL LANE-------
CHANNELIZING LINES 

EDGE LINE ---Y2 ------- Y2 --- WHITE, 8" WIDE EDGE LINE 
WHITE, 4" WIDE ----.... ___.---WHITE, 4" WIDE ------+---------+--------+---+----------------------
CENTER LINES fa'~ - - - -4-
YELLOW, 4" WIDE~=== ~===!!::::=====I=========== .... 
CHANNELIZATION -rm( ___ .... _____ -+-----.,__ 
WHITE, 8" WIDE /---------t------

ACCEL LANE LINES 
EDGE LINE WHITE, 4" WIDE 
WHITE, 4" WIDE CHANNELIZING LINES _ _.__.--­

WHITE, 8" WIDE 

PAINTED 
ISLAND 

DOTTED EXTENSION LINES (w/ YIELD SIGN) 
WHITE, 4" WIDE 
(OPTIONAL) 

STOP LINE 
WHITE, 24" WIDE 

CENTER LINES 
YELLOW, 4" WIDE 

-4- CENTER LINES 
====================---==- - YELLOW, 4" WIDE 

CHANNELIZING LINES 
WHITE, 8" WIDE 

CURBED 
ISLAND 

CHANNELIZING LINES 
WHITE, 8" WIDE 
ALL AROUND ISLAND 

"-.._ EDGE LINE 
WHITE, 4" WIDE 

ACCEL LANE LINES 
WHITE, 4" WIDE 

CROSSWALK LINES 6' MIN 

I 

TYPICAL TRANSVERSE LINE CROSSWALK MARKINGS 

RAISED MEDIAN 

CENTER LINES > YELLOW, 4" WIDE 

LANE LINES 
WHITE, 4" WIDE 

TYPICAL CONTINENT AL CROSSWALK MARKINGS 

CROSSWALK LINE DETAIL 

j 12" TO 24" 

---1 
8' MIN 

LEGEND 

----. Direction of Travel 

CROSSWALK NOTES 
(D CENTER CROSSWALKS ON CURB RAMPS. 

IF SUCH RAMPS ARE NOT PROVIDED CENTER 
ON SIGNAL POLES WHEREVER PRACTICAL. 

@ CENTER ON LANE, CENTER OR CHANNELIZING 
LINE. 

@ CENTER OR EXTENDED FLOW LINE. 

CD CENTER BETWEEN ADJACENT LINES. 

@ LINES AND SPACES TO APPROXIMATE 
ADJACENT PATTERN. 

TYPICAL ISLAND MARKINGS INTERSECTIONS, ISLANDS AND CROSSWALKS 
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E; LINES-- e:..SEE DETAIL A TYP 

IJ_____ CENTER 
_ .,------ LINE 

TWO - WAY ROADWAY 

1,.2'.1 MEASUREMENT f MARKING 

~ SHOULDER 

l J 

EDGE LINE 
_/ TRAVEL LANE 

LANE_/-----~---=--~EDGE 

LINES~ - = /LINES 

MULTI - LANE DIVIDED HIGHWAY 

EDGE 
LINES 

___j 
10' l 
MIN. 

CENTER 
LINES 

- =>< 
~,-+---~) w 

~ '=--------------SE-E :ET-AI-L -B-(TY-P)_--,.........._. 

W10-1 

- DIRECTION OF TRAVEL TYPICAL PAVEMENT MARKING AT RAILROAD CROSSING 
DETAIL A 

TYPICAL SPEED MEASUREMENT MARKING 

CHANNELIZING LINES 
WHITE, 8" WIDE.._,-------

I 

~ I 
' ' I 
' . 

A ' \ 

I I 

I I 

DESIRABLE TURNING RADII NOT 
LESS THAN 50 FT. VERIFY 
RADII MEETS DESIGN 
VEHICLE REQUIREMENTS. LINES 
SHOWN ARE NOT A PAVEMENT 
MARKING AND DEPICTS VEHICLE 
MOVEMENT. 

STOP LINE 

20' 

W= APPROXIMATELY 15 FT. (STOP LINE SHOULD BE 8' IN ADVANCE OF 
ACTIVE TRAFFIC CONTROL SYSTEMS; I.E., AUTOMATIC GATES AND/OR 
FLASHING SIGNALS) . 

\ LEFT TURNING POI 
X= THE DISTANCE FROM THE RAILROAD CROSSING MARKING TO THE 

NEAREST TRACK WILL VARY ACCORDING TO THE APPROACH SPEED AND 
THE SIGHT DISTANCE OF THE VEHICULAR TRAFFIC APPROACHING, .... .... 

' 

' ' \ 

I I if' . -------._"'I . 
NOTE:STOP LINE SHALL BE 

, 
-

NOTE: THIS CONFIGURATION 
SHOULD ALSO BE USED WHERE 
THERE ARE MORE THAN TWO 
TURN LANES. 

PLACED UPSTREAM OF THE I I 
LEFT TURNING POI. ~ 

~ 
I 

I I I 

TYPICAL DOUBLE LEFT TURN MARKINGS TYPICAL STOP LINE PLACEMENT 
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2' 

16" 

1.6' 

1[=1 
-j3_31---

24' 

AREA = 69 SQ.Fl. 
_i_ (BARS NOT INCLUDED) 

T 
DETAIL B 

BUT NOT LESS THAN 100 FT. (REFERENCE NOTE 1 ). 

Y= ON MULTI-LANE ROADS THE TRANSVERSE BANDS SHOULD EXTEND 
ACROSS ALL APPROACH LANES, AND INDIVIDUAL RR SYMBOLS SHOULD 
BE USED IN EACH APPROACH LANE. 

NOTES 

1. THE WARNING SIGN SHALL BE PLACED ACCORDING TO THE WARNING 
SIGN PLACEMENT TABLE IN THE MUTCD (CHAPTER 2C, TABLE 2C-4). 
IF CONDITIONS DO NOT ALLOW PLACEMENT ACCORDING TO THE TABLE, 
IT SHALL BE AS APPROVED BY THE ENGINEER. 

2. FOR RR SYMBOL DETAILS, REFER TO "THE STANDARD ALPHABETS FOR 
HIGHWAY SIGNS AND PAVEMENT MARKINGS", ADOPTED BY THE FEDERAL 
HIGHWAY ADMINISTRATION. 
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 NO. OF ARROWS 

PER LANE
SPACING (S)

L < 200' 1 NA NA

200' - 350' 2 1

350' - 650' 3 2

650' - 950' 4 3

950' ≤ ≥5 ≥4

LENGTH (L)

EVENLY SPACED 

BETWEEN 

150'-300'

LEFT AND RIGHT TURN ARROW
 NO. OF 'ONLY' 

PER LANE



~ I~ 300' - 500' 

...._ 

...._ 

1: 300' - 500' 

...._ 

...._ 

TAPER 

1/2 MILE 

1/4 MILE 
I 

~ - ...._ 
---·---·---·----·--·-·- ...._ 

...._ 

TYPICAL SHIELD PLACEMENT 

1/2 MILE 

1/ 4 MILE 
I 

~ - ...._ 
·-----·--------·----·--· --·-·----·--·---·--·-

~ ...._ 
...._ 

TYPICAL SHIELD & OPTION ARROW PAVEMENT MARKING PLACEMENT 

D ------------..i 

~--- D/2 --------.i 

TRANSITION LANE MARKINGS 

TAPER 
_____ _,_ _________ D 

1-4--~~ 0/2 ----.i-.---~ D/2 -----1.i 

I 

~ -
-------·-----· 

I 

~ -
-·------·~ -·--· 

SHIELD LAYOUT DETAIL ...._ 

·I ...._ m * ...._ 

[VARIES VARIES 
40'-60' 40'-60' 

IT \ t··-'r-/· .. \ 

' 
,, 

, . 
. ,/r ,.~ 

t t 
...._ 
...._ 
...._ 

NOTES 

D = THE DISTANCE FROM THE PAVEMENT WIDTH TRANSITION 
SIGN (W4-2) TD THE BEGINNING OF THE TRANSITION TAPER. 

* SEE GENERAL NOTE 2 ON SHEET 9. 

LEGEND 

...._ Direction of Travel 

THRU LANE DROP MARKINGS LANE REDUCTION TRANSITION MARKINGS 
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FULL WIDTH ACCESS ZONE 
TRANSITION TAPER ----- 800' Minimum --+t-o--- ENTRANCE TAPER 

LANE LINES 
WHITE, 4" WIDE 

J WHITE, 8 11 WIDE 
DOTTED LINES 

VARIES 
20'-30' 

LANE LINES J 
WHITE, 4" WIDE 

TEL...., 

GP....., 

GP....., 

WHEN THE BUFFER WIDTH= 21 AND 

YELLOW, 4" WIDE 
EDGE LINES 

F'" deloaA 

-~) 
WHITE LINE, 811 WIDE 

WHERE ENTER/EXIT MOVEMENTS ARE PROHIBITED 

FULL WIDTH ACCESS ZONE 
,__ __ TRANSITION TAPER ----- 800' Minimum _ __,.,,__ ENTRANCE TAPER 

YELLOW, 4" WIDE 
EDGE LINES 

LANE LINES 
WHITE, 4" WIDE 

J 

_L 
WHITE LINE, 8" WIDE--- 8" 

I 
WHITE LINE, 8" WIDE --- 811 

T 

WHITE, 811 WIDE 
DOTTED LINES 

VARIES 

'--=::::::::::::::::::::::====T:E:L: .... ==::::::l:~=F=_=~See detailB 

GP....., 

ll•E LINES= J GP - WHITE LINE, 8" WIDE 

WHITE, 4" WIDE 

WHEN THE BUFFER WIDTH >4 1 AND 
WHERE ENTER/EXIT MOVEMENTS ARE PROHIBITED 

TEL ... 

GP .... 

Detail A 

WHITE LINE, 8" WIDE -­

WHITE LINE, 8" WIDE --

WHITE LINE, 8" WIDE -­

WHITE LINE, 8" WIDE --

_L 
8" 

::::r::: 
8" 

t 

_L 
811 

:::r 
g11 

t 
GP....., 

Detail B 
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r 6'-8" ---1 

r [~ 8' 

l 

GENERAL NOTES 
1. For transition taper use 25:1 ratio. 

2. For access zone entrance taper length use: 

L = s X w 
L = MINIMUM LENGTH OF TAPER 

S = DESIGN SPEED FOR NEW CONSTRUCTION DR 
NUMERICAL VALUE OF THE POSTED SPEED LIMIT 

W = WIDTH TRANSITIONED 

3. If buffer space is wider than 4 feet, chevron markings 
are required (See MUCTD Section 38.24 and figure 
3D.2(A)). 

4. For Contiguous preferential lane marking where enter/exit 
movements are prohibited see MUTCD Section 3D.02 and 
figure 3D-3. 

5. For each section prohibiting entering and exiting 
movements, an EXPRESS ONLY marking should be placed 
within 50 feet of the start of the express lane. 

6. EXPRESS ONLY markings should supplement the signs. 

TOLL EXPRESS LANE PAVEMENT MARKINGS 
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r 
6'-3" l 

8'-2" 

j L 

L ___j f-- 11.4" 

6'-3" ___j 
AREA = 16.1 SQ.FT. 

13'-4" i 

,.r l 
L 9'-10" 

J 
_j I-- 11.8" 

AREA = 12.1 SQ.FT. 

r 
8' 

l 
I-- 7'-4" __j 

r 
8' 

l 

2'-11.5" 1 

13'-2" 

AREA = 27.5 SQ.FT. 

2'-11.5" 1 

r 
6'-3" 

l 

I 
AREA = 39.8 SQ.FT. 

r 
8' ~ 

l 
l- 61-8 11 _j I-- 7'-0" __j 

r 
8' 

l 
_j 4'-6" I-- _j 5'-4" I-- I-- 6'-4" --l 

r 
10' r 
l 

8' 

l 

l_ 
VARIES 

8'-3" 
CENTERED 

1 
VARIES 

EDGE OF PAVEMENT DR LANE LINE 

~--- LANE LINE ----

18'-0" • 1 

5'-9" -:Ci "'\,'<,? 

~" 

: ):5: 
c~~: 
,-----------, .. VEHICLE DIRECTION OF TRAVEL 

.. 
~----, .. 

c~:-----~, ... 
.. APPROACH EDGE 

TYPICAL APPROACH EDGE TAPE RING VIEW 

-----~ 20·-40· 

~~ VEHICLE DIRECTION OF TRAVEL ::t: ~---~/i~A"'~o,, 
~,,, 

14'-3.2" .. '-t.-1,, fl TYPICAL APPROACH EDGE TAPER ING PROFILE VIEW 
~ 

AREA = 58 SQ.FT. 

r 
8' 

L 
I-- 8'-10" ----l ~ 6'-3" __j I-- 5'-9" --l I--5'-4 11--l 

r r r r 
8' 8' 7' 8' 

l l l l 
I--- 7'-8" I--- 7'-8" ~ 6'-3" ---l ~ 6'-3" ---l ~ 6'-9" ---l 

BLUE 

28" * 
6" 

16" 
3" 

I--- 11'-4" ----l 
1--LANE SCHOOL 

41-211 I-- 3'-3" f I I 
3" ---j 24" 1-- 3" 

AREA = 11.9 SQ.FT. AREA = 10 SQ.FT. *WHITE 3" STROKE WIDTH (BORDER 

MAY BE 4" STROKE WIDTH) 
STROKE= 8 11 

2--LANE SCHOOL 
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WORD AND SYMBOL NOTES 
I. IF HEIGHT IS INCREASED DR DECREASED THEN ALL 

MEASUREMENTS CHANGE PROPORTIONATELY.EXAMPLE: 
"H" MEASUREMENT FDR STOP IS REDUCED TO 4 FT. FROM 
8 FT. THEN SQUARE FEET 5.75 (1/4 OF 23.0 SQ. FT.). 

2.PAVEMENT WORD AND SYMBOL MARKINGS, TRANSVERSE 
AND LONGITUDINAL (CONTINENTAL) CROSSWALK LINES, 
AND STOP LINES WILL BE PAID FDR IN. SQUARE FEET 
USING THEIR SPECIFIC BID ITEMS. 

3.LETTER SPACING SHALL BE 8 IN.EXCEPT FDR THE 
LETTER "A" WHICH IS 6 IN .. 

4. USE THE MARKING WORD "BIKE" IF 6 FT. TO 8 FT. BIKE 
LANES ARE INSTALLED. 

TAPERING NOTES 
I.ALL PAVEMENT MARKING APPROACH EDGES FROM 

THE VEHICLE DIRECTION OF TRAVEL SHALL BE TAPERED 
USING A PUTTY KNIFE DR SIMILAR TOOL. 

DESIGNATED PAYMENT AREAS 

FDR THE FOLLOWING H, W, AND S DIMENSIONS PAY: 

H = 4 1 WORDS 
BIKE - 5.5 SQ.FT. 

DNL Y - 6.0 SQ.FT. 

LANE - 6.0 SQ.FT. 

XING - 5.0 SQ.FT. 

H = 81 WORDS 
STOP - 23.0 SQ.FT. 

DNL Y - 22.5 SQ.FT. 

AHEAD - 29.0 SQ.FT. 

BUS - 18.5 SQ.FT. 

SCHOOL(ll) - 33.0 SQ.FT. 

SCHDDL(2L) - 85.0 SQ.FT. 

NORTH - 30.6 SQ.FT. 

EAST - 22.1 SQ.FT. 

X with RR - 69 SQ.FT. 

YIELD - 23 SQ.FT. 

XING - 20.0 SQ.FT. 

LANE - 22.5 SQ.FT. 

BIKE - 21.0 SQ.FT. 

HWY - 16.5 SQ.FT. 

THRU - 22.0 SQ.FT. 

PED - 17.5 SQ.FT. 

SOUTH - 28.5 SQ.FT. 

WEST - 23. 7 SQ.FT. 

EXPRESS - 41 SQ.FT. 

TYPICAL LETTER MEASUREMENTS 

s 

H = HEIGHT 

W = WIDTH 

s 

s 

s 

H = 8' H = 4' 

-jf-s 

W = 1'-3.4" TD 1'-4" W = XX TD XX 
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ELONGATED INTERSTATE ROUTE SHIELDS 

20' 

ELONGATED COLORADO STATE ROUTE SHIELDS 

r 5'1 

n 
~ l 
ELONGATED US HIGHWAY ROUTE SHIELDS 1 9'1 

DESIGNATED PAYMENT AREAS 
FDR THE FOLLOWING ROUTE SHIELDS 

& CARDINAL DIRECTIONS DIMENSIONS PAY: 

INTERSTATE 
6' X 15' - 75 SQ.FT. 8' X 20' - 128 SQ.FT. 

COLORADO STATE 
6' X 15' - 90 SQ.FT. 8' X 20' - 160 SQ.FT. 

US HIGHWAYS 
7' X 16' - 112 SQ.FT. 9' X 21' - 189 SQ.FT. 

CARDINAL 
8' X 10' - 80 SQ.FT. 9' X 10' - 90 SQ.FT. 

GENERAL NOTES 

1. DIMENSIONS 
ELONGATED ROUTE SHIELDS SHALL BE AT LEAST 
8'x20' WHEN USED ON HIGH SPEED ROADWAYS 
(55 MPH DR MORE). 

PER FIGURE 3B-25 OF THE 2009 MUTCD ELONGATED 
ROUTE SHIELD COLORS SHALL CONFORM WITH THE 
STANDARD HIGHWAY SIGNS AND MARKINGS BOOK. 

2. CARDINAL DIRECTIONS 
USE CARDINAL DIRECTIONS WITH WHITE ON 
BLUE WHEN USING INT ERST ATE ROUTE SHIELDS 

USE CARDINAL DIRECTIONS WITH BLACK ON 
WHITE WHEN USING EITHER COLORADO 
STATE DR US HIGHWAY ROUTE SHIELDS. 

CARDINAL DIRECTION MARKING WORD SYMBOL 
FROM PAGE 7 OF 8 MAY BE USED INSTEAD OF 
PLAQUE. 

CARDINAL DIRECTIONS 
(WHITE LETTERING ON BLUE BACKGROUND) 

CARDINAL DIRECTIONS 
(BLACK LETTERING ON WHITE BACKGROUND WITH BLACK BORDER) 

ELONGATED ROUTE SHIELDS & CARDINAL DIRECTION MARKINGS 
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I. ALL CONSTRUCTION ZONE TRAFFIC CONTROL DEVICES, INCLUDING BUT NOT LIMITED TO 
BARRICADES, SIGNS, ARROW PANELS, FLASHING BEACON (PORTABLE), AND CHANNELIZING 
DEVICES, SHALL BE FURNISHED, INSTALLED, MAINTAINED (INCLUDING WASHING), REPLACED 
IF DAMAGED, REMOVED WHEN TEMPORARILY NOT IN USE AND RETURNED WHEN REQUIRED, 
RESET AS NECESSARY DURING THE PROGRESS OF CONSTRUCTION,AND REMOVED ENTIRELY 
WHEN THE PROJECT IS COMPLETED.ALL DEVICES SHALL MEET THE REQUIREMENTS OF THE 
LATEST EDITION OF THE ATSSA "QUALITY GUIDELINES FOR TEMPORARY TRAFFIC CONTROL 
DEVICES & FEATURES". 

2. WORK ON THE PROJECT SHALL NOT BE STARTED UNTIL ALL REQUIRED TRAFFIC CONTROL 
DEVICES ARE IN PLACE, AND APPROVED BY THE ENGINEER. 

3. WHEN SPEED LIMIT REDUCTION IS REQUIRED, SUCH REDUCTION SHALL BE IN ACCORDANCE 
WITH COOT FORM 568, "AUTHORIZATION AND DECLARATION OF TEMPORARY SPEED LIMITS." 

WHEN A CHANGE IN AN EXISTING SPEED LIMIT IS REQUIRED, THE R2-1 SIGNS, SHOWN ON THE 
SCHEDULE OF CONSTRUCTION TRAFFIC CONTROL DEVICES,SHOULD BE INSTALLED AT THE 
LOCATIONS SHOWN ON THE TYPICAL CASES BY R2-1 (OPTIONAL) SIGNS. 

AN ADVISORY SPEED PLATE (W13-1P) MAY BE USED WITH A WARNING SIGN WHEN THE MAXIMUM 
RECOMMENDED SPEED FOR CONDITION NAMED IS LOWER THAN THE POSTED SPEED LIMIT. 

THE REGULATORY OR ADVISORY SPEED REDUCTION DISPLAYED SHALL NOT EXCEED 15 MPH 
PER SIGN INSTALLATION. 

4. ANY TRAFFIC CONTROL DEVICE THAT IS DAMAGED, WEATHERED, WORN, OR OTHERWISE DEEMED 
UNACCEPTABLE BY THE ENGINEER,SHALL BE REPLACED. 

5. CONTRACTOR AND PERSONAL VEHICLE PARKING IS PROHIBITED WITHIN THE RIGHT-OF-WAY 
UNLESS DESIGNATED ON THE PLANS,OR APPROVED BY THE ENGINEER. 

6. CONSTRUCTION TRAFFIC SIGNS SHALL BE MEASURED BY THE FOLLOWING SIZES AND DESCRIPTIONS: 

PANEL SIZE A 

PANEL SIZE B 
PANEL SIZE C 

0.01 TD 9.00 SQ. FT. (INCLUDING TYPE I AND TYPE 2 
BARRICADES). 
9.01 TO 16.00 SQ. FT. 
GREATER THAN 16 SQ. FT. 

CONSTRUCTION TRAFFIC SIGN (SPECIAL), SQ. FT., MAY BE USED FOR SOME PROJECT SPECIFIC 
INFORMATION SIGNS. 

FOR DETAILED DIMENSIONS OF SIGNS WITH SIGN CODE NUMBERS, SEE "STANDARD HIGHWAY SIGNS" 
AND THE "COLORADO SUPPLEMENT" THERETO. SIGN LAYOUTS FOR OTHER SIGNS WILL BE FURNISHED 
IN THE PLANS, TRANSMITTED TO THE ENGINEER AFTER AWARD, OR MAY BE AVAILABLE UPON REQUEST. 

W20-5 WARNING SIGNS SHALL BE FURNISHED WITH EXCHANGEABLE PLAQUES READING "RIGHT", "LEFT", 
"CENTER", "RIGHT 2", ETC. AT NO ADDITIONAL COST. 

7. ALL WARNING AND REGULATORY SIGNS SHALL BE POSTED ON BOTH SIDES OF THE ROADWAY ON DIVIDED 
HIGHWAYS, MULTI-LANE RAMPS, ONE-WAY STREETS, AND AS DIRECTED BY THE ENGINEER, EXCEPT WHERE 
DNL Y ONE SHOULDER IS CLOSED (EX: CASE 11 ON SHEET 7). 

8. ADDITIONAL TRAFFIC CONTROL DEVICES ADDRESSING FLAGGING,SPEED REDUCTION,ETC. WILL BE NECESSARY 
FOR SET-UP AND TAKE-DOWN OF MOST CASE APPLICATIONS; DAILY WORK SITE ACCESS; AND PAVEMENT 
MARKING REMOVAL AND INSTALLATION OPERATIONS. 
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GENERAL NOTES 

9. BASED ON SIGHT DISTANCE AND OTHER CONSIDERATIONS, THE FINAL 
LOCATIONS OF SIGNS ARE SUBJECT TO APPROVAL OF THE ENGINEER. 

10. IF CONSTRUCTION RELATED TRAFFIC CONGESTION BACKS UP BEYOND THE 
INST Al.LED ADVANCE SIGN SEQUENCE, ADDITIONAL ADVANCE SIGNING SHALL 
BE PLACED BEYOND THE CONGESTION. 

II. ALL SIGN MATERIAL SHALL BE SOUND AND DURABLE TO THE DEGREE 
NECESSARY FOR MAINTAINING EFFECTIVE AND NEAT APPEARING TRAFFIC 
CONTROLS, AND: 

a. SIGN PANELS MAY BE FABRICATED FROM PLYWOOD, STEEL, ALUMINUM, 
OR OTHER SUITABLE MATERIAL. 

b. REFLECTIVE SHEETING SHALL CONFORM TO ASTM D4956. THE TYPE 
SHALL BE AS DESCRIBED IN THE STANDARD SPECIFICATIONS AND/DR 
AS SHOWN ON THE PLANS. 

c. SYMBOLS AND LEGEND SHALL BE OF GOOD WORKMANSHIP (UNEVEN 
OR HAND LETTERING WILL NOT BE ACCEPTED). 

d. PORT ABLE OR TEMPORARY MOUNTING SHALL NOT BE CONSTRUCTED OR 
WEIGHTED BY ANY METHOD OR MATERIAL THAT MAKES THEM HAZARDOUS 
TO TRAFFIC. 

e. CERTAIN POST SIZES AND SHAPES REQUIRE A "BREAK-AWAY" DEVICE. 
SEE THE APPLICABLE STANDARD PLAN. OTHER POST DESIGNS OR 
SYSTEMS REQUIRE THE SUBMITTAL OF AN FHWA LETTER OF ACCEPTANCE 
TO THE ENGINEER, AND MUST BE APPROVED BY THE ENGINEER PRIOR 
TO THEIR USE. 

12. ALL CONSTRUCTION SIGN PLACEMENT SHALL BE IN ACCORDANCE WITH 
STANDARD PLAN "TYPICAL GROUND SIGN PLACEMENT" UNLESS OTHERWISE 
APPROVED. 

SIGNS APPROVED TO BE MOUNTED ON PORTABLE SUPPORTS,OR 
APPROPRIATE SIGNS MOUNTED ON BARRICADES, MAY BE AT LOWER HEIGHTS, 
BUT THE BOTTOM OF THE SIGNS SHALL NOT BE LESS THAN ONE FOOT 
ABOVE THE PAVEMENT ELEVATION. 

13. SIGNS MOUNTED ON THE MEDIAN OF DIVIDED HIGHWAYS WHERE MEDIAN 
BARRIER IS IN PLACE MAY BE MOUNTED ON THE BARRIER WITH A SADDLE 
TYPE BRACKET. IF THE BRACKET ALLOWS THE SIGN PANEL TO BE TURNED 
PARALLEL TO THE ROADWAY, THE SIGN MAY REMAIN IN PLACE WHEN NOT 
APPLICABLE, BUT LAYING THE SIGN PANEL DOWN IN A HORIZONTAL 
POSITION IS NOT PERMITTED. 

14. TRAFFIC CONES SHALL BE AT LEAST 28 INCHES IN HEIGHT. HOWEVER, 
THE MINIMUM SIZE SHALL BE 36 INCHES WHEN THEY ARE USED ON 
FREEWAYS AND EXPRESSWAYS, OR DURING NIGHT TIME WORKING HOURS. 
THEY SHOULD ALSO BE 36 INCHES WHEN USED ON OTHER HIGH SPEED 
ROADWAYS (45 MPH OR MORE) WITH AN ADT OF 6,000 OR MORE. 

15. TYPE I BARRICADES SHALL NOT BE USED ON FREEWAYS, EXPRESSWAYS, 
OR OTHER HIGH SPEED ROADWAYS (55 MPH OR MORE). 

16. WHEN TWO-WAY TRAFFIC IS PLACED ON ONE ROADWAY OF A NORMALLY 
DIVIDED HIGHWAY, OPPOSING TRAFFIC SHALL BE SEPARATED EITHER WITH 
CONCRETE BARRIER (TEMPORARY), OR WITH CHANNELIZING DEVICES 
APPROVED FOR THIS APPLICATION, THROUGHOUT THE LENGTH OF TWO-WAY 
OPERATION. THE TRANSITION ZONES SHALL HAVE CONCRETE BARRIER 
(TEMPORARY). THE BARRIER SHALL BE TIED TO AN EXISTING STRUCTURE OR 
GUARD RAIL,FLARED OR EXTENDED, TO MEET CLEAR ZONE REQUIREMENTS, 
OR FITTED WITH AN IMPACT ATTENUATION DEVICE. 

17. CHANNELIZING DEVICE SPACING, IN FEET, SHALL BE AS FOLLOWS: 
a. FOR TAPERS AND TRANSITIONS, SPACING EQUALS THE 

NUMERICAL VALUE OF THE SPEED LIMIT. 
(e.g. 45 MPH = 45 FEET) 

b. FOR TANGENTS ALONG THE BUFFER SPACE OR WORK 
AREA, SPACING MAY NOT BE GREATER THAN TWO TIMES THE 
SPEED LIMIT. (e.g. 50 MPH = 50 FEET TO 100 FEET MAXIMUM) 

Colorado Department of Transportation 

(.Gi) 2829 W. Howard Pl. 
Denver, CO 80204 
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18. FOR DETAILS ON BARRICADES, CONCRETE BARRIER (TEMPORARY), VERTICAL PANELS, AND 
FLASHING BEACON (PORTABLE),SEE THE APPLICABLE STANDARD PLANS. 

19. FLOOD LIGHTS SHALL BE USED TO ILLUMINATE FLAGGER STATIONS DURING THE HOURS 
OF DARKNESS UNLESS OTHERWISE APPROVED. A TYPICAL LIGHT SHOULD PROVIDE THE 
FOLLOWING: A FULLY DIRECTIONAL SWIVEL MOUNT QUARTZ LIGHT SOURCE (500 WATT MINIMUM), 
SELF-SUPPORTING ST AND WITH VARIABLE LIGHT HEIGHT FROM A MINIMUM OF EIGHT FEET ABOVE 
THE ROADWAY, AND A POWER SOURCE. IT SHALL ILLUMINATE THE STATION AREA AND A FLAGGER 
ESCAPE PATH,BUT SHALL NOT PRESENT ANY GLARE 
TO TRAFFIC. 

20. FOR TEMPORARY PAVEMENT MARKINGS AND CONTROL POINTS FOR INSTALLING THOSE PAVEMENT 
MARKINGS FOR UNDIVIDED ROADWAYS THAT ARE BEING CONSTRUCTED UNDER TRAFFIC, FULL 
COMPLIANCE CENTER LINE, LANE LINE, AND EDGE LINE TEMPORARY MARKINGS SHALL BE IN PLACE 
AT THE END OF EACH WORK DAY IN ACCORDANCE WITH SECTION 627.03(d)2. 

FOR ADDITIONAL PAVEMENT MARKING DETAILS, SEE ST AND ARD PLAN "TYPICAL PAVEMENT 
MARKINGS". 

21. BUFFER SPACE IS OPTIONAL. NEED MUST BE DETERMINED ON A PROJECT OR SITE 
SPECIFIC BASIS AS DIRECTED BY THE ENGINEER. WHEN A BUFFER SPACE IS USED, 
DIMENSIONS AND/OR DEVICES USED ARE TO BE INCORPORATED IN THE TRAFFIC CONTROL 
PLAN (TCP) OR THE CONTRACTOR'S METHOD OF HANDLING TRAFFIC (MHT). 

22. ADDITIONAL VMS SIGNAGE SHOULD BE CONSIDERED AT LEAST A MILE IN ADVANCE OF THE 
SIGNING SHOWN IN THE DETAIL FOR ANY LANE CLOSURES ON INTERSTATE AND OTHER HIGH 
SPEED FACILITIES ESPECIALLY WHEN THE LEVEL OF SERVICE IS SIGNIFICANTLY REDUCED 
AS A RESULT OF CONSTRUCTION. THE LEGENDS SHOULD BE CHANGED TO ADVISE MOTORISTS 
OF UPCOMING TRAFFIC CONDITIONS AND TO ALERT THEM OF UPCOMING LANE USAGE. 

ADDITIONAL ADVANCE WARNING SIGNAGE IS ENCOURAGED IN ALL CASES WHERE TRAFFIC 
VOLUMES AND SPEEDS ARE HIGH AND/OR WHERE THERE ARE INFREQUENT EXITS. ADDITIONAL 
SIGNAGE IS ALSO ENCOURAGED IN LOCATIONS WHERE DRIVERS' LINE OF SIGHT TO ADVANCE 
WARNING SIGNS IS OBSTRUCTED. 

23. WHEN ARROW BOARDS ARE USED TO CLOSE MULTIPLE LANES, A SEPARATE ARROW BOARD 
SHALL BE USED FOR EACH CLOSED LANE. 

IF ARROW BOARDS ARE USED FOR SHOULDER WORK, BLOCKING THE SHOULDER, FOR ROADSIDE 
WORK NEAR THE SHOULDER, OR FOR TEMPORARILY CLOSING ONE LANE ON A TWO-LANE, TWO-WAY 
ROADWAY, USE THE ARROW BOARDS ONLY IN THE CAUTION MODE. 

24. RAISED PAVEMENT MARKERS MAY BE USED TO SUPPLEMENT TEMPORARY STRIPING 
DURING NON-SNOW PERIODS. THEIR USE IS ENCOURAGED ON HIGHER SPEED FACILITIES 
WHEN TRAFFIC IS BEING DIVERTED FROM ITS USUAL COURSE. 

25. THE TYPICAL CASES DEPICTED IN THIS STANDARD REFLECT THE MINIMUM REQUIREMENTS, 
UNLESS AS OTHERWISE DIRECTED BY THE PROJECT PLANS AND SPECIFICATIONS,AND/OR 
THE PROJECT ENGINEER. 

26. A SIGNIFICANT PROJECT IS DEFINED AS ONE THAT, ALONE OR IN COMBINATION WITH OTHER 
CONCURRENT PROJECTS NEARBY,IS ANTICIPATED TO CAUSE SUSTAINED WORK ZONE IMPACTS 
AT A LOCATION FOR THREE OR MORE CONSECUTIVE DAYS WITH EITHER INTERMITTENT OR 
CONTINUOUS LANE CLOSURES. 
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INDEX TO TYPICAL WORK ZONE CASES 

TYPICAL CASE DESCRIPTION CASE NO. SHEET NO. TYPICAL CASE DESCRIPTION CASE NO. SHEET NO. 

CLOSURE OF ONE ROADWAY, 4-LANE HIGHWAY 1 3 LATE MERGING - ONE LANE CLOSED,4-LANE DIVIDED HIGHWAY 29 16 

CLOSURE OF HALF OF 4-LANE UNDIVIDED HIGHWAY 2 ROUNDABOUT - PARTIAL CLOSURE NEAR ONE-LANE ROUNDABOUT 30 17 
4 

ROAD CLOSURE,USE OF ADJACENT SHOULDERS 3 ROUNDABOUT - INSIDE LANE CLOSURE FOR TWO-LANE ROUNDABOUT 31 18 

ROAD CLOSURE,BYPASS DETOUR PROVIDED 4 ROUNDABOUT - OUTSIDE LANE CLOSURE FOR TWO-LANE ROUNDABOUT 32 19 
5 

LANE #l CLOSURE, MULTI-LANE FREEWAY 5 ROUNDABOUT - PARTIAL CLOSURE FOR ONE-LANE ROUNDABOUT 33 20 

LANE #2 CLOSURE, MULTI-LANE FREEWAY 6 MOBILE PAVEMENT MARKING ZONE, MOBILE SHOULDER CLOSURE ON 2-LANE UNDIVIDED HIGHWAY 34 
21 

LANE #3 CLOSURE, MULTI-LANE FREEWAY 7 6 MOBILE PAVEMENT MARKING ZONE, CENTERLINE STRIPING ON 2-LANE UNDIVIDED HIGHWAY 35 

LANE #4 CLOSURE,MULTI-LANE FREEWAY 8 MOBILE PAVEMENT MARKING ZONE, LANE LINE STRIPING - CENTER LANE OPERATIONS ON 36 
MULTI-LANE DIVIDED HIGHWAY 22 

CENTER LANE CLOSURE - MULTI-LANE FREEWAY 9 
MOBILE PAVEMENT MARKING ZONE, MOBILE RAMP CLOSURE - EXPRESSWAY/FREEWAY 37 

ONE LANE CLOSE - 4-LANE DIVIDED HIGHWAY 10 7 
MOBILE OPERATION OF LANE CLOSURE OF MULTI-LANE HIGHWAY (NOT FOR USE ON FREEWAYS) 38 

SHOULDER WORK - FREEWAY /EXPRESSWAY 11 23 
MOBILE OPERATION OF LANE CLOSURE OF MULTI-LANE HIGHWAY 39 

TRAFFIC CONTROL ON FREEWAY NEAR AN OFF-RAMP 12 

TRAFFIC CONTROL ON FREEWAY BEFORE AN ON-RAMP 13 8 

TRAFFIC CONTROL ON FREEWAY ALLOWING ACCESS FROM ON-RAMP 14 

BLASTING ZONE 15 

RAMP CONSTRUCTION WHERE PARTIAL RAMP IS CLOSED 16 9 

LANE CLOSURE,2-LANE HIGHWAY, AT CURVE 17 

TRAFFIC CONTROL AROUND A WORK AREA NEAR AN INTERSECTION,ONE LANE CLOSED 18 

TRAFFIC CONTROL AROUND A WORK AREA NEAR AN INTERSECTION 19 10 

TYPICAL SIGNING FOR ROAD CLOSURE 20 

FULL CLOSURE, MULTI-LANE FREEWAY 21 

CONTINUOUS LANE RAMP CLOSURE, MUL Tl-LANE FREEWAY 22 11 

SIMPLE RAMP CLOSURE, MUL Tl-LANE FREEWAY 23 

"FINES DOUBLE IN WORK ZONE" SIGNING (WITH SPEED REDUCTION) 24 12 

SHIFTING OF ONE ROADWAY ON 4-LANE DIVIDED HIGHWAY 25 13 

SHOULDER WORK - FREEWAY /EXPRESSWAY w/ 65 MPH SPEED LIMIT 26 
14 

SHOULDER WORK - FREEWAY /EXPRESSWAY w/ 75 MPH SPEED LIMIT 27 

ROCK SCALING - ROAD CLOSURE, 4-LANE DIVIDED HIGHWAY 28 15 
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CASE NO. 7 
TYPICAL APPLICATION 

(OPTIONAL FDR 
PAVING OPERATIONS) 

G2D-5P 

R2-l(XX) 

FINES 
DOUBLE R2-GP 

W4-2(R) 

LANE #3 CLOSURE.MULTI-LANE FREEWAY 
R2-l(XX) 

TD BE PROVIDED EVERY 2640' OR THE SPACING 
OF THE SIGNS MAY BE CH.At-lGED AS DIRECTED •TYPE III 

BARRICADES BY THE ENGINEER BETWEEN R52-6a AND R52-6b SIGNS 

WORK 
ZONE 

SPEED 
LIMIT 

xx 

L500'j\ 11 " I 

"' .. ~ l 1000 ----i------'---r-JL_,.,tLj 
s:;;D G

2
D-SP~l, ARROW PANEL ~%~rnf TIONS) 

LIMIT :I 
W20-5(R) xx R2-l(XX) 1 

/ W4-2(R) CASE NO. 8 
LTD BE PROVIDED EVERY 2640'0R THE TYPICAL APPLICATION 

SPACING OF THE SIGNS MAY BE CHANGED JL 
AS DIRECTED BY THE ENGINEER BETWEEN LANE n:4 CLOSURE, MULTI-LANE FREEWAY 
R52-6a AND R52-6b SIGNS 

FINES 
DOUBLE RZ-5P 

* END 

FINES 
DOUBLE 

IN WORK 
ZONE 

R52-6b 
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fillQ XYZ SPEED 
FINES 

CONSTRUCTION LIMIT DOUBLE 

CZ CLEAR ZONE (SEE GENERAL NOTE 16 ON SHEET I) . 

IN WORK THANKS YOU xx ZONE 
XXX·XXX·XXXX 

R52-6b 
G20-10 

R2-l(XX) 

... THESE DEVICES ARE OPTIONAL. THEIR NEED SHALL BE 
DETERMINED BY DETOUR DESIGN AND/OR SCOPE OF 
CONSTRUCTION ACTIVITY, AND ARE REQUIRED WHEN 

XYZ 
CONSTRUCTION 
THANKS YOU 
XXX·XXX·XXXX 

G20-10 

SPEED 
LIMIT 

xx 
R2-i(XX) 

THEY ARE INCLUDED IN THE SCHEDULE OF CONSTRUCTION 
CONTROL DEVICES. 

+ THESE DEVICES ARE NOT OPTIONAL IF THE POSTED 
SPEED LIMIT IN THE WORK ZONE IS REDUCED. 

VARIES BUFFER SPACE (SEE GENERAL NOTE 21 ON SHEET I). 

e REQUIRED WHEN WORK OCCUPIES THE LOCATION FDR MORE 
THAN 3 DAYS. 

• G20-ll SIGN IS REQUIRED WHEN SECTION 626 "PUBLIC 
INFORMATION SERVICES" PROJECT SPECIAL PROVISION 
WORKSHEET SPECIFICATION IS REQUIRED WITH PROJECT. 

~ MOBILE ATTENUATOR * FLASHING BEACON 

* SEE FINES DOUBLE SIGNING NOTES ON SHEET 12. 

TRAFFIC CONTROLS 
FOR HIGHWAY 

CONSTRUCTION 

STANDARD PLAN NO. 
S-630-1 

Standard Sheet No. 6 of24 
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Traffic & Safety Engineering MKB Issued By: Traffic & Safety Engineering Branch July 31, 2019 Project Sheet Number : 



MMM YY-MMM YY 

FOR INFORMATION 

XXX-XXX-XXXX 

G20-11 W20-l 

..... ..... 

\

f / f 
l--500\ 

"'* • -,,y;-

A";'!: 
MMM YY-MMM YY 

FOR INFORMATION 

XXX-XXX-XXXX 

G20-ll W20-l 

R52-6a 

SPEED 
LIMIT 

xx 
G20-5P WORK 

ZONE 

FINES 
R2-5P DOUBLE W20-5(R) 

Go BE PROVIDED EVERY 2640' 
OR THE SPACING OF THE SIGNS 
MAY BE CHANGED AS DIRECTED 
BY THE ENGINEER BETWEEN 
R52-6a AND R52-6b SIGNS 

WORK 
ZONE 

SPEED 
LIMIT 

xx 
W4-2(R) 

•1) L-.... --~-t~_-;--i~ 
<<< ~DR 

ARROW PANEL~ 

W9-3a 

CASE NO. 9 
TYPICAL APPLICATION 

W9-3 

CENTER LANE CLOSURE - MULTI-LANE FREEWAY 

• BARRICADES 

* I G20-5P 

--'-'<,--'--------10001 ~~-- .c....,---i----VARIES A 
\ocm 

WORK 
SPEED ZONE 
LIMIT 

R2-l(XX) xx R2_6p FINES 

DOUBLE W20_5(R) 

R52-6a 

..... 
..... 

G BE PROVIDED EVERY 2640' 
OR THE SPACING OF THE SIGNS 
MAY BE CHANGED AS DIRECTED 
BY THE ENGINEER BETWEEN 
R52-6a AND R52-6b SIGNS 

SPEED 
LIMIT 

xx 

"'~-

~ 
W4-2(R) 

DO 
NOT 

PASS 
R4-1 

ARROW PANEL 

CASE NO. 10 
TYPICAL APPLICATION 

(OPTIONAL FDR 
PAVING OPERATIONS) 

ONE LANE CLOSED - 4-LANE DIVIDED HIGHWAY 

W5-l 

CASE NO. 11 
TYPICAL APPLICATION 

SHOULDER WORK - FREEWAY/EXPRESSWAY 

• BARRICADES 

I f ,f f 

I- 500'~500'----+-:--5001---..:I; 
• TEMPORARY YELLOW I ) 

EDGE LINE * • 
CI:lDI3 

(OPTIONAL FDR 
PAVING OPERATIONS) 

• TEMPORARY WHITE 
EDGE LINE 

• TEMPORARY WHITE 
EDGE LINE 

PASS 
WITH 
CARE 

END 

R52-6b 

END XYZ SPEED 
FINES 

CONSTRUCTION LIMIT DOUBLE 
IN WORK THANKS YOU xx ZONE 

XXX·XXX·XXXX 

R52-6b G20-10 R2-l(XX) 

XYZ SPEED 
CONSTRUCTION LIMIT 
THANKS YOU xx XXX·XXX·XXXX 

G20-10 R2-l(XX) 

i------L-----i 

_ ______[11' MI~ 

( 
~500' .1. 

*I 
FINES 

OOUBLE 
IN WORK 

ZONE 

R52-6b 

( ( 
500' • 1. ~o·f. 

I 
SPEED 

XYZ LIMIT 
CONSTRUCTION xx THANKS YOU 
XXX·XXX·XXXX R2-l(XX) 

G20-10 
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LEGEND 

• CHANNELIZING DEVICE: FOR TYPE OF DEVICE 
TO BE USED,SEE SCHEDULE OF TRAFFIC 
CONTROL DEVICES INCLUDED IN THE PLANS. 
DRUMS OR VERTICAL PANELS SHALL BE USED 
TO DELINEATE THE LANE CLOSURE TAPER. 

= TYPE III BARRICADE 

-- CONCRETE BARRIER (TEMPORARY) 

......-" FLAGGER 

..,_ DIRECTION OF TRAVEL 

~ WORK AREA 

L TRANSITION TAPER LENGTH: 

177:71 
[:.::;:J 

CZ 

• 
-~ 

I 

VARIES 

• 
• 

[DCB 

l-0-I 

* 

L = MINIMUM LENGTH OF TAPER 

SPEED 45 MPH OR MORE:L = S x W 

SPEED 40 MPH OR LESS:L = W;0
2 

S = NUMERICAL VALUE OF SPEED LIMIT 
OR 85 PERCENTILE SPEED 

W = WIDTH OF OFFSET 

SHOULDER TAPER = 1/3 L 

ADVANCE WARNING FLASHING OR 
SEQUENCING ARROW PANEL 

CLEAR ZONE (SEE GENERAL NOTE 16 ON 
SHEET 1). 

THESE DEVICES ARE OPTIONAL. THEIR 
NEED SHALL BE DETERMINED BY DETOUR 
DESIGN AND/OR SCOPE OF CONSTRUCTION 
ACTIVITY, AND ARE REQUIRED WHEN THEY 
ARE INCLUDED IN THE SCHEDULE OF 
CONSTRUCTION CONTROL DEVICES. 

THESE DEVICES ARE NOT OPTIONAL IF THE 
POSTED SPEED LIMIT IN THE WORK ZONE IS 
REDUCED. 

FLASHING BEACON 

BUFFER SPACE (SEE GENERAL NOTE 21 ON 
SHEET 1) . 

REQUIRED WHEN WORK OCCUPIES THE 
LOCATION FOR MORE THAN 3 DAYS . 

G20-ll SIGN IS REQUIRED WHEN SECTION 626 
"PUBLIC INFORMATION SERVICES" PROJECT 
SPECIAL PROVISION WORKSHEET 
SPECIFICATION IS REQUIRED WITH PROJECT. 

MOBILE ATTENUATOR 

CONCRETE BARRIER (TEMPORARY) 
WITH LIGHTS 

SEE FINES DOUBLE SIGNING NOTES ON 
SHEET 12. 

STANDARD PLAN NO. 
S-630-1 

Standard Sheet No. 7 of24 
Project Sheet Number: 



l!.'l!'!!"f ROAD 
BaV WORK 

MMM W-MMM YY 
FOR INFQRU4.TION 

XXX·XXX·XXXX 

G20-11 W20-1 

• 

\ ' > L,oo~~s 
AV ROAD 

WORK 

MMM YY-MMM Y'{ 

FOR INFORMATION 
XXX-XXX-XXXX 

G20-11 W20-! 

*) 
BEGIN 

SPEED 
LIMIT 

xx 

SPEED 

R2-l(XX) FINES R2-6P 
DOUBLE 

/ W20-5(R) 

c:::__ TD BE PROVIDED EVERY 2640'DR 
THE SPACING OF THE SIGNS MAY 
BE CHANGED AS DIRECTED BY THE 
ENGINEER BETWEEN R52-6a AND 
R52-6b SIGNS 

·~ I 

G20-5P WORK 
R2-l(XX) ZONE 

LIMIT R2-l(XX) xx R2-6P FINES W20-5(R) 
DOUBLE 

~E PROVIDED EVERY 2640' 
DR THE SPACING OF THE SIGNS 
MAY BE CHANGED AS DIRECTED 
BY THE ENGINEER BETWEEN 
R52-6a AND R52-6b SIGNS 

SPEED 
LIMIT 

xx 

"\ 

TEMPORARY RESET 
WHEN REQUIRED 

ARROW PANEL CASE NO. 12 ~~s~1l~WN 

TYPICAL APPLICATION 
TRAFFIC CONTROL ON FREEWAY NEAR AN OFF-RAMP 

DB 

~ AR:t;q 
CASE NO. 13 W20-l 

W4-3R 
W4-2(R) 

• TEMPORARY WHITE 
EDGE LINE 

fil:lQ 
FINES 

DOUBLE 
IN WORK 

ZONE 

R52-6b 

TYPICAL APPLICATION TRAFFIC CONTROL ON FREEWAY BEFORE AN ON-RAMP 

WORK 

• TEMPORARY WHITE 
EDGE LINES L 

WORK 
ZONE 

G20-5P WORK 
ZONE G20-5P ZONE 

G20-5P 

SPEED 

R52-6b 

XYZ 
CONSTRUCTION 
THANKS YOU 
xxx-xxx-xxxx 

G20-10 

XYZ 
CONSTRUCTION 
THANKS YOU 
xxx-xxx-xxxx 

G20-10 

SPEED 
LIMIT 

xx 
R2-l(XX) 

SPEED 
LIMIT 

xx 
R2-l(XX) 

l!.'l!'!!"f ROAD 
B:1.'V WORK 

MMM YY-MMM 'N 
FOR INFORMATION 

LIMIT R2-l(XX) 

R2_6p FINES 
DOUBLE 

SPEED 
R2-l(XX) LIMIT 

xx fil:lQ SPEED 

XXX-XXX-XXXX xx 
G20-11 W20-l 

W20-5(R) 

TD BE PROVIDED EVERY 2640' 
OR THE SPACING OF THE SIGNS 
MAY BE CHANGED AS DIRECTED 
BY THE ENGINEER BETWEEN 
R52-6a AND R52-6b SIGNS 

W4-2(R) 

CASE NO. 14 
TYPICAL APPLICATION - TRAFFIC CONTROL ON FREEWAY 
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W20-l 
W4-1R 

ALLOWING ACCESS FROM ON-RAMP 

Colorado Department of Transportation 
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Traffic & Safety Engineering MKB 

R!-2 

e TEMPORARY 
YELLOW 
EDGE LINES 

FINES 
DOUBLE 
IN WORK 

ZONE 

R52-6b 

CONSTRUCTION LIMIT 
THANKS YOU xx XXX·XXX·XXXX 

G20-10 R2-l(XX) 

TRAFFIC CONTROLS 
FOR HIGHWAY 

CONSTRUCTION 
Issued By: Traffic & Safety Engineering Branch July 31, 2019 

LEGEND 

• CHANNELIZING DEVICE: FOR TYPE OF DEVICE 
TO BE USED, SEE SCHEDULE OF TRAFFIC 
CONTROL DEVICES INCLUDED IN THE PLANS. 
DRUMS OR VERTICAL PANELS SHALL BE USED 
TO DELINEATE THE LANE CLOSURE TAPER. 

= TYPE III BARRICADE 

CONCRETE BARRIER (TEMPORARY) 

.......- FLAGGER 

+- DIRECTION OF TRAVEL 

~ WORK AREA 

L TRANSITION TAPER LENGTH: 

L = MINIMUM LENGTH OF TAPER 
SPEED 45 MPH DR MORE: L = S x W 

SPEED 40 MPH DR LESS: L = ws5; 
S = NUMERICAL VALUE OF SPEED LIMIT 

DR 85 PERCENTILE SPEED 

W = WIDTH OF OFFSET 

SHOULDER TAPER = 1/3 L 

D . ADVANCE WARNING FLASHING DR 
SEQUENCING ARROW PANEL 

CZ CLEAR ZONE (SEE GENERAL NOTE 16 ON 
SHEET I). 

• THESE DEVICES ARE OPTIONAL. THEIR 
NEED SHALL BE DETERMINED BY 
DETOUR DESIGN AND/OR SCOPE OF 
CONSTRUCTION ACTIVITY, AND ARE 
REQUIRED WHEN THEY ARE INCLUDED 
IN THE SCHEDULE OF CONSTRUCTION 
CONTROL DEVICES . 

• THESE DEVICES ARE NOT OPTIONAL IF 
THE POSTED SPEED LIMIT IN THE WORK 
ZONE IS REDUCED. 

VARIES BUFFER SPACE (SEE GENERAL NOTE 21). 

• REQUIRED WHEN WORK OCCUPIES THE 
LOCATION FOR MORE THAN 3 DAYS. 

• G20-11 SIGN IS REQUIRED WHEN SECTION 
626 "PUBLIC INFORMATION SERVICES" 
PROJECT SPECIAL PROVISION WORKSHEET 
SPECIFICATION IS REQUIRED WITH 
PROJECT. 

~ MOBILE ATTENUATOR 

* 
FLASHING BEACON 

* SEE FINES DOUBLE SIGNING NOTES ON 
SHEET 12. 

STANDARD PLAN NO. 
S-630-1 

Standard Sheet No. 8 of24 
Project Sheet Number: 



MMM YH.IMM YY 
FOO INFORMATION 

G20-ll W22-1 

WORK 
G20-5P ZONE 

W20-7 
W22-2 

t rt 
\ _L\.-500•+.+-5oo•HI 
\-- \000' Mll'l. \ 

r:,__---v..,____ BLAST! NG + 
CAPS END SPEED 

END 
BLASTING ci6~:CE LIMIT 

ZONE IN z~~~K XX 
W22-3 R52-6b R2-l(XX) 

SIGN SEQUENCE IS THE SAME 
FOR OPPOSITE DIRECTION 

W20-63 W20-63 
(OPTIONAL 

SEE GENERAL NOTE 10) 

... I,,__ __ 1000'± TYP.---

125' 
r--1 

~r-f 
~o, "' I 500· 

xx 
M.P.H. 

CASE NO. 16 
TYPICAL APPLICATION 

• TEMPORARY WHITE 
EDGE LINE 

10' MIN. 

*~ END Soo, 
~~:tE /"'-'',::/"'-..._ 

IN WORK / ·~ CASE NO. 15 
TYPICAL APPLICATION 

BLASTING ZONE 
RAMP CONSTRUCTION WHERE PARTIAL RAMP IS CLOSED 

ZONE x:rz Sa 

R52-6b :!~ic: ~· / '"v 

MMM YY·MMM YV 

FOR INFORtMTIOH 
xxx.xxx.xxxx 

G20-11 

* ~ 
FINES 

DOUBLE 
IN WORK 

ZONE 

R52-6a 

W20-I 

WORK 
G20-5P ZONE 

SPEED 
R2-l(XX) LIMIT 

xx 

\ 

~ 
W20-4 W20-7 

• • 
I 
50'MIN. -lOO'MAX. 

CASE NO. 17 
TYPICAL APPLICATION 

SIGN SEQUENCE IS THE SAME 
FDR OPPOSITE DIRECTION 

§:!Q 
FINES 

DOUBLE 
IN WORK 

ZONE 

R52-6b 

LANE CLOSURE,2-LANE HIGHWAY.AT CURVE 

XYZ 
• CONSTRUCTION • 

THANKS YOU 
XXX·XXX·XXXX SPEED 

G20-10 LIMIT 

xx 
R2-l(XX) 

• 

_____. 

CHANNELIZING DEVICE: FOR TYPE OF DEVICE 
TO BE USED, SEE SCHEDULE OF TRAFFIC 
CONTROL DEVICES INCLUDED IN THE PLANS. 
DRUMS OR VERTICAL PANELS SHALL BE USED 
TO DELINEATE THE LANE CLOSURE TAPER. 

TYPE III BARRICADE 

CONCRETE BARRIER (TEMPORARY) 

FLAGGER 

+- DIRECTION OF TRAVEL 

~ WORK AREA 

L TRANSITION TAPER LENGTH: 

L = MINIMUM LENGTH OF TAPER 
SPEED 45 MPH DR MORE: L = S x W 

SPEED 40 MPH DR LESS: L = w6s; 

LEGEND 

S = NUMERICAL VALUE OF SPEED LIMIT 
DR 85 PERCENTILE SPEED 

W = WIDTH OF OFFSET 

SHOULDER TAPER = 1/3 L 

~ MOBILE ATTENUATOR 

* SEE FINES DOUBLE SIGNING NOTES ON SHEET 12 

l7T-l 
[:.;;:J 

CZ 

""''"'00'"'000( RAMP 
G20-10 

xx 
Ml'.H. 

ADVANCE WARNING FLASHING DR W13-3(XX) 
SEQUENCING ARROW PANEL 

CLEAR ZONE (SEE GENERAL NOTE 16 ON SHEET I). 

.A. THESE DEVICES ARE OPTIONAL. THEIR NEED SHALL 
BE DETERMINED BY DETOUR DESIGN AND/DR SCOPE 
OF CONSTRUCTION ACTIVITY,AND ARE REQUIRED 
WHEN THEY ARE INCLUDED IN THE SCHEDULE DF 
CONSTRUCTION CONTROL DEVICES. 

+ THESE DEVICES ARE NOT OPTIONAL IF THE POSTED 
SPEED LIMIT IN THE WORK ZONE IS REDUCED. 

"* FLASHING BEACON 

e REQUIRED WHEN WORK OCCUPIES THE LOCATION 
FDR MORE THAN 3 DAYS. 

e G20-ll SIGN IS REQUIRED WHEN SECTION 626 
"PUBLIC INFDRMA TION SERVICES" PROJECT SPECIAL 
PROVISION WORKSHEET SPECIFICATION IS REQUIRED 
WITH PROJECT. 

*KEY TD ADVANCE SIGNING DISTANCES 

ROAD TYPE 
DISTANCE BETWEEN SIGNS 

A B C 
URBAN (<=40 MPH) 100 100 100 
URBAN (>= 45 MPH) 350 350 350 
RURAL 500 500 500 
EXPRESSWAY/ FREEWAY 1000 1500 2640 
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X YZ 

CONSTRUCTION 
THANKS YOU 
xxx-xxx-xxxx 

* FINES 
DOUBLE 

IN WORK 
ZONE 

l l t t 

W20-5(R) *B 

ZONE * 
R52-6a A 

*l~Ei l"'\ 

G~~ t L \~; 

.... 
' .... 
.... 

1---1 
: 10' 

• MIN. 

XYZ 

CONSTRUCTION 
THANKS YOU 
XXX•XXX•XXXX 

G20-10 

J 
* fil:!Q FINES J DOUBLE 

IN WORK 
.... ZONE 

R52-6b 

(f *B 

fil:!Q rE I * * 

W20-1 R52-6a 

D~~~ 5QQI 

R;~~~:: 1-~ 
XYZ r 

CONSTRUCTION 500' 

:: . .:1 ! -
G20-10 ~ 

500' 

I I 

l l t t 

CASE NO. 18 
TYPICAL APPLICATION 

BEGIN 

FINES J DOUBLE IN WORK 
-.- ZONE 

R52-6a 

V 

• * 

W20-1 

• 
G20-11 

TRAFFIC CONTROL AROUND A WORK AREA 
NEAR AN INTERSECTION.ONE LANE CLOSED 

NOTES: 

.... 

.... 

.... 
500' 

~~ 
§!!Q X YZ 

FINES CONSTRUCTION 
DOUBLE THANKS YOU IN WORK 

ZONE xxx-xxx-xxxx 

R52-6b G20-10 

* 

* BEGIN 
FINES 

DOUBLE 

X YZ 

CONSTRUCTION 
THANKS YOU 

·~;:~: 
~ 

* 
FINES 

DOUBLE 
IN WORK 

ZONE 

R52-6b 

• 

LEGEND 

• CHANNELIZING DEVICE: FDR TYPE OF DEVICE 
TD BE USED,SEE SCHEDULE OF TRAFFIC 
CONTROL DEVICES INCLUDED IN THE PLANS. 
DRUMS DR VERTICAL PANELS SHALL BE USED 
TD DELINEATE THE LANE CLOSURE TAPER. 

= TYPE III BARRICADE 

-- CONCRETE BARRIER (TEMPORARY) 

.-0 FLAGGER 

+- DIRECTION OF TRAVEL FINES 
DOUBLE 

W20-7 W20-4 R52-6a W20-1 G20-11 
~ WORK AREA 

W20-1 R52-6a W20-4 

• 

G20-11 

W20-7 

( *B / *c \ 5ot _j 
"I) ~5Ll) "I_J" ·1 

I I I I I 
1· 

e TYPE III 
BARRICADE 

.... 
J~~~ - ~·~ ~~ hf 

50' MIN. f .L._1'o0, • • * A ..,.., * 100' MAX. n~ 
* 500' / 

} ~ W20-7 fil:!Q XYZ END 

FINES ~ -v • o'ci~~~E CONSTRUCTION 
DOUBLE IN WORK THANKS YOU 
IN z~~ * ZONE XXX·XXX·XXXX 

R52-6b 500' ~B/ ON!f~N BEGt R52-6b G20-10 

L ..a. FINES 

XYZ ~ W20-4 DOUBLE 

CONSTRUCTION~~ I t 12 * ~ IN WORK 

!~! . .': + -~L c/ _ •J R;~~~a 

- ~~ . 
G20-10 00' :HOE~~ 

CASE NO. 19 _ __j 

TYPICAL APPLICATION OF TRAFFIC CONTROL w2o-l 

AROUND A WORK AREA NEAR AN INTERSECTION 

.... .... 

TYPE Ill 
BARRICADE 

ROAD CLOSED 
XX a!SAlltAD ---

TYPE Ill 
BARRICADE 

W20-3 W20-3 

'°' .S 
Rll-3 

OR 
Rll-4 

s 

• 

L TRANSITION TAPER LENGTH: 

L = MINIMUM LENGTH OF TAPER 
SPEED 45 MPH DR MORE: L = S x W 

SPEED 40 MPH OR LESS: L = w6s; 

S = NUMERICAL VALUE OF SPEED LIMIT 
DR 85 PERCENTILE SPEED 

W = WIDTH OF OFFSET 

SHOULDER TAPER= 1/3 L 

~ MOBILE ATTENUATOR 

CZ CLEAR ZONE (SEE GENERAL NOTE 16). 

* FLASHING BEACON 

~ THESE DEVICES ARE OPTIONAL. THEIR 
NEED SHALL BE DETERMINED BY 
DETOUR DESIGN AND/DR SCOPE OF 
CONSTRUCTION ACTIVITY, AND ARE 
REQUIRED WHEN THEY ARE INCLUDED 
IN THE SCHEDULE OF CONSTRUCTION 
CONTROL DEVICES. 

VARIES BUFFER SP ACE (SEE GENERAL NOTE 21 
ON SHEET 1). 

e REQUIRED WHEN WORK OCCUPIES THE 
LOCATION FDR MORE THAN 3 DAYS. 

G20-11 

* SEE FINES DOUBLE SIGNING NOTES ON 
SHEET 12 . 

• G20-11 SIGN IS REQUIRED WHEN SECTION 
626 "PUBLIC INFORMATION SERVICES" 
PROJECT SPECIAL PROVISION WORKSHEET 
SPECIFICATION IS REQUIRED WITH 
PROJECT. 

* KEY TO ADVANCE SIGNING DISTANCES 

ROAD TYPE 
DISTANCE BETWEEN SIGNS 

A B C 
URBAN (<= 40 MPH) 100 100 100 
URBAN (>= 45 MPH) 350 350 350 

I. SIGN PLACEMENT SHOWN ON CASES 18 
ANO 19 TYPIFIES RURAL APPLICATIONS. 
URBAN APPLICATIONS REQUIRE THE 
SIGNS TO BE PLACED WITHIN ONE, DR 
PERHAPS TWO, BLOCKS. W20-2 W20-2 W20-3 

Rll-3 
OR 

Rl!-4 W20-3 W20-3 

CASE NO. 20 
TYPICAL SIGNING 

FOR ROAD CLOSURE 
RURAL 500 500 500 

2. TRUCK-MOUNTED ATTENUATORS (TMA) OPTIONAL FOR 
ALL CASES AS DETERMINED BY THE ENGINEER. 
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FOR INFORMATION 
)(J()(-)(J()(-)(XJ()( 

G20-11 
W20-1 

SH XX CLOSED 
AT XXXXXX 

ALL TRArrlC 
MUST EXIT 

Ji SPECIAL OR 
2-PHASE VMS 

R52-6a 

SPEED 
R2-l(XX) LIMIT xx R2-6P 

G20-5P 

R2-l(XX) 
W20-5a(L) 

~ BE PROVIDED EVERY 
2640'0R THE SPACING 
OF THE SIGNS MAY 

* BEGIN 

FINES 
DOUBLE 
IN WORK 

ZONE 

R52-6a 

BE CHANGED AS DIRECTED 
BY THE ENGINEER BETWEEN 
R52-6a AND R52-6b SIGNS 

• 

e TEMPORARY YELLOW 
EDGE LINE 

/Lso:! /'"'+660rR ~~ 1320-•• ~ •• ,-•• 660'TAPER--i-)-\._1:20' 

WORK ~ • • • ~ •• • •• • •• • NOTE: MEASUREMENTS FOR THE LANE 
ZONE :• :• :• J_ I -- REDUCTION SHALL BE MEASURED 

SPEED ·;Ro·w I: ARROW PANEL TR~~~IC FROM THE STRIPED GORE POINT. 
LIMIT PANEL MUST xx W4-2(L) W4-2(L) EXIT 

CASE NO. 21 
TYPICAL APPLICATION 

R3-7b 

FULL CLOSURE.MULTI-LANE FREEWAY 

* END 
FINES 

DOUBLE 
IN WORK 

ZONE 

R52-6b 

.... .... • 
A.';' ':. 
Mlllt.1 YY-MMM YY 
FOR ltFORMATION m== 

G20-11 

* XXXXXXX EXIT 
BEGIN 

CLOSED FINES 
USE XXXXXXXXX DOUBLE 

EXIT li#/1 IN WORK • ZONE 

* 

.... .... 

§:ill 
FINES 

DOUBLE 
IN WORK 

ZONE 

R52-6b 

TEMPORARY WHITE 
EDGE LINE 

177,'l 
~ 

LEGEND 
ADVANCE WARNING FLASHING DR SEQUENCING 
ARROW PANEL 

.A. THESE DEVICES ARE OPTIONAL. THEIR NEED WILL BE 
DETERMINED BY THE DESIGNER BASED ON DETOUR 
DESIGN AND/OR SCOPE OF THE CONSTRUCTION 
ACTIVITY, AND ARE REQUIRED WHEN THEY ARE 
INCLUDED IN THE PLANS . 

e REQUIRED WHEN WORK OCCUPIES THE LOCATION 
FOR MORE THAN 3 DAYS. 

• G20-11 SIGN IS REQUIRED WHEN SECTION 626 "PUBLIC 
INFORMATION SERVICES" PROJECT SPECIAL PROVISION 
WORKSHEET SPECIFICATION IS REQUIRED WITH PROJECT. 

• CHANNELIZING DEVICE: FOR TYPE OF DEVICE 
TD BE USED,SEE SCHEDULE OF TRAFFIC 
CONTROL DEVICES INCLUDED IN THE PLANS. 
DRUMS DR VERTICAL PANELS SHALL BE USED 
TD DELINEATE THE LANE CLOSURE TAPER. 

= TYPE III BARRICADE 

+- DIRECTION OF TRAVEL 

L TRANSITION TAPER LENGTH: 

L = MINIMUM LENGTH OF TAPER 
SPEED 45 MPH DR MORE: L = S x W 

SPEED 40 MPH DR LESS: L = w6s; 

S = NUMERICAL VALUE OF SPEED LIMIT 
DR 85 PERCENTILE SPEED 

W = WIDTH OF OFFSET 
SHOULDER TAPER = 1/3 L 

Ji CLOSURE AND EXIT MESSAGES ON SIGN LEGEND(S) 
SHOULD BE MODIFIED TD FIT THE SITUA TIDN. * FLASHING BEACON * SEE FINES DOUBLE SIGNING NOTES ON SHEET 12. 

EXIT 
CLOSED 

E5-2a 

EXIT 
CLOSED 

E5-2a 

§:ill 
FINES 

DOUBLE 
IN WORK 

ZONE 

---""'-- 1320' _J 
R52-6a (ON BARRICADES) (ON BARRICADES) R52-6b 

.... .... 
MMM YY-tl.tl.M 'fY 
FOR INFOi:uMTION 

XXX-XXX-.'1.XXX 

G20-11 

CASE N0.22 
TYPICAL APPLICATION 

500' 

LANE RAMP CLOSURE.MULTI-LANE FREEWAY 

I . 500' • I . 500' . I . 500' • I . 500' • I 
CASE NO. 23 

TYPICAL APPLICATION 
XXXXXXX EXIT 

CLOSED 
SIMPLE RAMP CLOSURE.MULTI-LANE FREEWAY 

USE XXXXXXXXX 
EXIT ##II 

Ji SPECIAL DR 
2-PHASE VMS 

WORK 
ZONE 

SPEED 
LIMIT 

xx 

G20-5P G20-5P 

R2-6P FINES 

R2-l(XX) DOUBLE 
W4-2(R) 

~E PROVIDED EVERY 2640'0R THE SPACING 
OF THE SIGNS MAY BE CHANGED AS DIRECTED 

NOTES 
1. NOTICE OF EXIT CLOSURE SHALL ALSO BE GIVEN IN ADV ANGE OF THE PREVIOUS EXIT TD PROVIDE MOTORISTS WITH THE OPTION TD 

EXIT AT THAT LOCATION. 

2. ADDITIONAL SIGNING TD REDIRECT DETOURED TRAFFIC SHALL BE PROVIDED FOR IN THE PROJECT'S METHOD OF HANDLING TRAFFIC. 

BY THE ENGINEER BETWEEN R52-6a AND R52-6b SIGNS 
3. FOR LONG TERM SETUPS, A BLACK ON ORANGE "EXIT CLOSED" (E5-2a) PANEL SHALL BE MOUNTED DIAGDNALL Y ACROSS ALL EXISTING 

GUIDE SIGNS THAT PERTAIN TD THE CLOSED EXIT. 
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( 

.... 
-
-+ 

~500' 

• 
i),.~ ROAD 

J:a.Vf WORK 

MMM YY-MMM YY 
FDR INFORMATION 

'f,Y.X.'f,Y.X.y;J.XY. 

G20-ll 

SIGN SEQUENCE IS THE SAME 
FOR THE OPPOSITE DIRECTION 

-
G20-5P WORK 

ZONE -R2_6p FINES ~ 
DOUBLE ~ 

TO BE PROVIDED EVERY -v~ ~ 
2640' OR THE SPACING-----._/ u 
OF THE SIGNS MAY ::; 
BE CHANGED AS DIRECTED en 
BY THE ENGINEER BETWEEN ~ 
R52-6a AND R52-6b SIGNS 

WORK 
ZONE 

SPEED 
LIMIT 

xx 

G20-5P 
ZONE ADDED AFTER ALL ACCESSES 

THAT FEED SIGNIFICANT TRAFFIC 
FINES R2_6p TO THE HIGHWAY. 

R2-l(XX) DOUBLE 

WORK G20-jP ADDITIONAL SIGNS SHOULD BE 

/ 

TO BE PROVIDED EVERY 

) 
~ 2640'0R THE SPACING 

OF THE SIGNS MAY 
BE CHANGED AS DIRECTED 
BY THE ENGINEER BETWEEN 
R52-6a AND R52-6b SIGNS 

/ / 

- - - - - -/--(- .... 
-+ 

(' ~ 500' 
(f (f 
" 

" VARIES I"" 500' 

"" 
VARIES 

·~ WORK ) 

\ 
WORK 

ZONE G20-5P 
ZONE G20-5P 

ROAD 
WORK 

V2 MILE 

W20-1 

SPEED SPEED 
LIMIT R2-l(XX) LIMIT R2-l(XX) xx xx 

* BEGIN 
FINES 

DOUBLE 
IN WORK 

ZONE 

R52-6a 

R52-6a SHALL BE 
PLACED NOT MORE 
THAN 500' BEFORE 
THE FIRST SPEED 
LIMIT SIGN ARRAY. 

<._ A STEP-DOWN SPEED IS REQUIRED WHEN 
THERE IS MORE THAN A 15 MPH DIFFERENCE 
BETWEEN THE NORMAL SPEED LIMIT AND THE 
CONSTRUCTIDN ZONE SPEED LIMIT. OTHERWISE 
THIS G20-5P/R2-l(XX) SIGN ASSEMBLY IS NOT 
REQUIRED. 

\ \ 

"f 
250' I 500' I ~I---=-=--

LIMITs OF ACTIVE WORK OR CONSTRUCTION RELATED HAZARDS 

) 
WORK 
ZONE G20-5P 

FINES R2-6P 
DOUBLE 

TO BE PROVIDED EVERY 
2640'0R THE SPACING 
OF THE SIGNS MAY 
BE CHANGED AS DIRECTED 
BY THE ENGINEER BETWEEN 
R52-6a AND R52-6b SIGNS 

CASE NO. 24 
TYPICAL APPLICATION 

\le,;' 
I ""-
500' "' 500' 

* 
) ) 

END XYZ 
FINES CONSTRUCTION 

DOUBLE THANKS YOU 
IN WORK XXX·XXX·XXXX 

ZONE 
G20-10 

R52-6b 

"FINES DOUBLE IN WORK ZONE" SIGNING 
(WITH SPEED REDUCTION) 

(f 

) 
SPEED 
LIMIT 

xx 
R2-l(XX) 
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LEGEND 

+- DIRECTION OF TRAVEL 

.A. THESE DEVICES ARE OPTIONAL. THEIR NEED 
WILL BE DETERMINED BY THE DESIGNER BASED 
ON DETOUR DESIGN AND/OR SCOPE OF THE 
CONSTRUCTION ACTIVITY,AND ARE REQUIRED 
WHEN THEY ARE INCLUDED IN THE PLANS. 

• G20-ll SIGN IS REQUIRED WHEN SECTION 626 "PUBLIC 
INFORMATION SERVICES" PROJECT SPECIAL PROVISION 
WORKSHEET SPECIFICATION IS REQUIRED WITH PROJECT. 

I °"¥- FLASHING BEACON 

* FINES DOUBLE SIGNING NOTES, SEE BELOW 

FINES DOUBLE SIGNING NOTES: 

1. SIGNS SHALL NOT BE PLACED SOONER THAN FOUR HOURS BEFORE WORK IS TO BEGIN AND SHALL BE 
REMOVED AS SOON AS WORK ACTIVITIES ARE CONCLUDED,UNLESS POTENTIAL HAZARDS INTRODUCED AS 
A RESULT OF THE WORK ARE STILL PRESENT AT THE END OF THE WORK DAY. IF SIGNS ARE LEFT IN PLACE 
AFTER WORK ACTIVITIES, THE TRAFFIC CONTROL SUPERVISOR SHALL MAKE AN ENTRY IN THEIR DAILY 
DIARY THAT JUSTIFIES THEIR USE. 

"HAZARDS" INCLUDE BUT ARE NOT LIMITED TO: 
EDGE DROP OFFS 
EQUIPMENT, WORKERS OR NON-SHIELDED OBJECTS IN THE CLEAR ZONE 
ROUGH PAVEMENT 
MAJOR CHANGE IN ALIGNMENT 
REDUCED SHOULDER WIDTH 
TEMPORARY GUARD RAIL OR BARRIER 
LANE CLOSURE 

2. SIGNS SHALL ONLY BE PLACED WHERE WORKERS ARE PRESENT IN THE ROADWAY DR CLEAR ZONE 
OR ARE AT RISK, OR WHERE THERE ARE HAZARDS IN THE TRAVELWAY, SHOULDERS DR CLEAR ZONE. 

3. SIGNS SHOULD BE PLACED SO THAT MOTORISTS IMMEDIATELY ASSOCIATE THE SIGNS WITH PRESENT 
WORK ACTIVITIES. IF THE ZONE OF WORK ACTIVITY MOVES, THE SIGNS SHOULD BE MOVED 
ACCORDINGLY. 

4. SIGNING SHOWN IS REQUIRED TO ENFORCE DOUBLE FINES IN A WORK ZONE. ADDITIONAL SIGNING SHALL 
BE IN ACCORDANCE WITH THAT NORMALLY REQUIRED FOR THE PARTICULAR WORK ZONE. PLACEMENT OF 
"FINES DOUBLE" SIGNING MAY BE ADJUSTED AS NEEDED TO PROVIDE A MINIMUM 250' SPACING BETWEEN 
OTHER SIGNING REQUIRED FOR THE SPECIFIC WORK ZONE SETUP. 

TRAFFIC CONTROLS 
FOR HIGHWAY 

CONSTRUCTION 

STANDARD PLAN NO. 
S-630-1 

Standard Sheet No. 12 of24 
... L_a_s_t_M_o_d._1fi_ed_B_y_: -------------t ~ ----------------
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G20-5P 
WORK WORK 
ZONE ZONE G20-5P 

SPEED SPEED 
LIMIT LIMIT R2-l(XX) xx xx R2-l(XX) SEE ENLARGED DETAILS 

• 
MMM YY-MMM '('( 
FOR INFORMATION 

XXX•XXX•XXXX 

G20-11 W20-I 

LEGEND 

-~ -

BEGIN 

FINES 
DOUBLE 
IN WORK 

ZONE 

R52-6a 

CHANNELIZING DEVICE: FOR TYPE OF DEVICE 
TO BE USED,SEE SCHEDULE OF TRAFFIC 
CONTROL DEVICES INCLUDED IN THE PLANS. 
DRUMS OR VERTICAL PANELS SHALL BE USED 
TO DELINEATE THE LANE CLOSURE TAPER. 

,_____. TYPE III BARRICADE 
~ CONCRETE BARRIER (TEMPORARY) 

.----- FLAGGER 
- DIRECTION OF TRAVEL * SEE FINES DOUBLE SIGNING NOTES ON SHEET 12. 

18&1 WORK AREA 

L TRANSITION TAPER LENGTH: 

500'~640'-----j - ~~I~ \ ! 
\ VARIES --l • Y2L---\ __ __,., 

WORK G20-5P A* ) \ PC3 DRU"5) f CCJa3 \ 
ZONE ~ FLASHING 

\\ 
DO .--RO_A_D.., 

FINES R2-6P NOT 36Wl-B(L) CLOSED 
DOUBLE 

Wl-4b(L)*** PASS l~jjj,jll;•I 
Rll-2 

W4-10(L) 
TO BE PROVIDED EVERY R4-l 
264D1 OR THE SPACING ~ 
ifE rn~~iNsliIRECTEO xx 
BY THE ENGINEER BETWEEN M.P.H. 

MOUNT ON BARRICADE 
(TYPE 3M-D) (TEMP) 

R52-6a AND R52-6b SIGNS .&.Wl3-IP(XX) 

4 INCH 
CENTER 
LINES 

• 
CHANNELIZING 
DEVICE BASE 

_j_ 4" 

' 12" 

CENTER 
EXPANSION 

JOINT 

l"± 

-

CONCRETE 
BARRIER (TEMP) 

12' 

12' 

L = MINIMUM LENGTH OF TAPER,FT. 
SPEED 45 MPH OR MORE: L = S x W 

2 
SPEED 40 MPH OR LESS:L = Wio 

TYPICAL 2-WAY ZONE STRIPING 
** IMPACT ATTENUATOR 

(TEMP) 

S = POSTED SPEED LIMIT OR OFFPEAK 85TH­
PERCENTILE SPEED PRIOR TO WORK STARTING 
OR THE ANTICIPATED OPERATING SPEED, IN MPH. 

W = WIDTH OF OFFSET, FT. 

A = 100' (URBAN, 35 MPH AND LESS) 
350' (URBAN, 40 MPH AND GREATER) 
500' (RURAL) 

1,000' (EXPRESSWAY / FREEWAY) 

B = 100' (URBAN, 35 MPH AND LESS) 
350' (URBANj 40 MPH AND GREATER) 
500' (RURAL 

1,500' (EXPRESSWAY / FREEWAY) 

C = 100' (URBAN, 35 MPH AND LESS) 
350' (URBANj 40 MPH AND GREATER) 
500' (RURAL 

2,640' (EXPRESSWAY / FREEWAY) 

~~~~~R SEE GENERAL NOTE 21 ON SHEET I. 

a::I:D IMPACT ATTENUATOR AS DETAILED ON THE PLANS * FLASHING BEACON 

• THESE DEVICES ARE NOT OPTIONAL IF THE POSTED 
SPEED LIMIT IN THE WORK ZONE IS REDUCED. 

• G20-11 SIGN IS REQUIRED WHEN SECTION 626 "PUBLIC 
INFORMATION SERVICES" PROJECT SPECIAL PROVISION 
WORKSHEET SPECIFICATION IS REQUIRED WITH PROJECT. 

* CONTINUOUS CONCRETE BARRIER MAY BE 
SUBSTITUTED FOR CHANNELIZING DEVICES (TEMP) 

** THESE ITEMS ARE NOT REQUIRED WHEN CONTINUOUS 
CONCRETE BARRIER IS USED FOR CHANNELIZATION. 

*** WHEN TWO OR MORE LANES ARE BEING SHIFTED A Wl-4 (OR Wl-3) 
SIGN WITH AN "ALL LANES" (W24-lcP) PLAQUE MAY BE USED INSTEAD 
OF THE Wl-4b SIGN. [wiiONG] 

~ 

... * 

**R4-7 

-

ROAD 
CLOSED Rll-2 

MOUNT ON BARRICADE 
(TYPE 3M-D) (TEMP) 

**IMPACT ATTENUATOR TEMPORARY SOLID 
(TEMP) (TYP) 4" WHITE LINES 

CHANNELIZING 
DEVICE (TEMP), 
AT 60' SPACING 

--. . 

f V: ~ f (.,{4<,oo·~; 
.----, 

PASS END XYZ SPEED 
WITH FINES CONSTRUCTION LIMIT DOUBLE THANKS YOU 
CARE IN WORK xx ZONE xxx-xxx-xxxx 
R4-2 R52-6b G20-10 R2-l(XX) 

END SEQUENCE 

**R5-1 

"IMPACT ATTENU~ 
(TEMP) IATO~ 

• 

[wiiONG] 
~ 
**R5-1A 

TEMPORARY SOLID 
WHITE 4" EDGE LINE CZ CLEAR ZONE (SEE GENERAL NOTE 16 ON SHEET I). 

A THESE DEVICES ARE OPTIONAL. THEIR NEED SHALL 
BE DETERMINED BY DETOUR DESIGN AND/OR 
SCOPE OF CONSTRUCTION ACTIVITY AND ARE 
REQUIRED WHEN THEY ARE INCLUDED IN THE 
SCHEDULE OF CONSTRUCTION CONTROL DEVICES. 

CCJa3 MOBILE ATTENUATOR **R5-1A 

<ij;l-4b{R)'ff 
**R5-1 CASE NO. 25 

TYPICAL APPLICATION 
**R4-7 

TEMPORARY SOLID 
YELLOW 4" EDGE LINE 
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0.5L 

.... 

f f 

--14---'I+- 530' .1. 260' .1. 
*/ ·*) 

IJ.,,~ 
(

[.__500'_f_ ·~ 
-~-~~- RO-AO ~/I' 

WORK 
ZONE 

G20-5P ~ 
<:L \ <f 

570'M~ ~500;17'500'~ 

CHANNELIZING DEVICES 
DR TEMPORARY BARRIER 
(LIGHTS OPTIONAL) B:l.°V WORK 

MMM YY-MMM YY 

FOR INFORMATION 9 
)()()(.)()()(.J()()(X 

G20-11 W20-1 A W3-5(60) 

.... 
.... 

Bm 
Wl6-2aP DR 
W16-3aP OR 
W16-9P 

G20-5P 

SPEED 
LIMIT R2-1(60) 

FINES R2_6p 

DOUBLE 

60 
R2-1(60) 

TD BE PROVIDED EVERY 
2640'0R THE SPACING 
OF THE SIGNS MAY 
BE CHANGED AS DIRECTED 
BY THE ENGINEER BETWEEN 
R52-6a AND R52-6b SIGNS 

CASE N0.26 

~21-5aR 

k:kl W7-3aP(X) 

TYPICAL APPLICATION 
SHOULDER WORK - FREEWAY /EXPRESSWAY w/ 65 MPH SPEED LIMIT 

WHEN HAZARDS (WORKERS, EQUIPMENT, DR TEMPORARY BARRIER) ARE WITHIN 8 FT OF TRAVEL WAY 

FINES 
OOU3LE 
~ \\ORK 

ZDl'-E 

R52-6b 

SPEED 
LIMIT 

65 
R2-1(65) 

<:L \ <f 
650' MIN )..1 I--500'--'Jf 500' _::J 
~ CHANNELIZING DEVICES *F"""""""'II 

---i----5301~li3L 

' ~ ·-*,(_ • /J,.~ ROAO 
B:l.V WORK 

MMM YY-MMM YY 

FOR INFORMATION 

BEGN ZONE 

WORK G20-5 ""'"'M 
ZONE ~ DR TEMPORARY BARRIER ~ SPEED 

LIMIT 

)()()(.)()()(.J()()(X 

G20-11 

'~ ! W215ji" SL6p~5~ R2-1(65) 

ct..nQ...CHDRrnf I rcD FINES R2_6P J-u.u...cn W21-5aR 
DOUBLE 

W20-1 A W3-5(65) fm TD BE PROVIDED EVERY 2640' 
DR THE SPACING OF THE SIGNS 
MAY BE CHANGED AS DIRECTED 
BY THE ENGINEER BETWEEN 

W16-2aP DR 
W16-3aP DR 
W16-9P R52-6a AND R52-6b SIGNS 

lxt@ W7-3aP(X) 

(LIGHTS OPTIONAL) 

CASE NO. 27 
TYPICAL APPLICATION 

SHOULDER WORK - FREEWAY /EXPRESSWAY w/ 75 MPH SPEED LIMIT 
WHEN HAZARDS (WORKERS, EQUIPMENT, DR TEMPORARY BARRIER) ARE WITHIN ID FT OF TRAVEL WAY 
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FlNES 
DOUBLE 
IN WORK 

ZONE 
R52-6b 

75 
R2-1(75) 

TRAFFIC CONTROLS 
FOR HIGHWAY 

CONSTRUCTION 
Issued By: Traffic & Safety Engineering Branch July 31, 2019 

LEGEND 

• CHANNELIZING DEVICE: FDR TYPE OF 
DEVICE TD BE USED,SEE SCHEDULE 
OF TRAFFIC CONTROL DEVICES 
INCLUDED IN THE PLANS. DRUMS DR 
VERTICAL PANELS SHALL BE USED 
TD DELINEATE THE LANE CLOSURE 
TAPER. 

= TYPE III BARRICADE 

1--()--1 CONCRETE BARRIER (TEMPORARY) 

_____. FLAGGER 

.... DIRECTION OF TRAVEL 

~ WORK AREA 

L TRANSITION TAPER LENGTH: 

D . 

CZ 

.... 

• 
• 

CODl3 
,1/ 

-3?, 

* 

L = MINIMUM LENGTH OF TAPER 

SPEED 45 MPH DR MORE:L = S x W 

S = NUMERICAL VALUE OF SPEED LIMIT 
DR 85 PERCENTILE SPEED 

W = WIDTH OF OFFSET 

SHOULDER TAPER = 1/3 L 

ADVANCE WARNING FLASHING DR 
SEQUENCING ARROW PANEL 

CLEAR ZONE (SEE GENERAL NOTE 16 ON 
SHEET I) . 

THESE DEVICES ARE OPTIONAL. THEIR 
NEED SHALL BE DETERMINED BY 
TRAFFIC VOLUMES AND/DR SCOPE OF 
CONSTRUCTION ACTIVITY AND ARE 
REQUIRED WHEN THEY ARE INCLUDED 
IN THE SCHEDULE OF CONSTRUCTION 
CONTROL DEVICES. 

G20-11 SIGN IS REQUIRED WHEN 
SECTION 626 "PUBLIC INFORMATION 
SERVICES" PROJECT SPECIAL PROVISION 
WORKSHEET SPECIFICATION IS 
REQUIRED WITH PROJECT. 

REQUIRED WHEN WORK OCCUPIES THE 
LOCATION FDR MORE THAN 3 DAYS. 

MOBILE ATTENUATOR 

FLASHING BEACON 

SEE FINES DOUBLE SIGNING NOTES ON 
SHEET 12. 

STANDARD PLAN NO. 
S-630-1 

Standard Sheet No. 14 of24 
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G20-11 

--

ROCK 
SCALil'JG 
X Mil._ES 

BE 
PREPARED 
TO STOP 

VMS 

R52-6a SHALL BE 
PLACED NOT MORE 
THAN 500' BEFORE 
THE FIRST SPEED 
LIMIT SIGN ARRAY. 

W22-50(X) 

W3-4 

20 MlNUTE 
CLOSURE 

EXFECT ffi.AYS 

G20-55(X) 

WORK 
ZONE 

G20-5 

TD BE PROVIDED EVERY 
2640'0R THE SPACING 
OF THE SIGNS MAY 
BE CHANGED AS DIRECTED 
BY THE ENGINEER BETWEEN 
R52-6a AND R52-6b SIGNS 

PLACEMENT OF THESE 
SIGNS ARE TD BE 
DIRECTED BY THE 
ENGINEER 

SIGN SEQUENCE IS THE SAME 
FDR THE OPPOSITE DIRECTION 

W22-50(X) W3-4 

CASE NO. 28 
TYPICAL APPLICATION 

W22-50(X) W20-7 

.--------0 FLAGGER 

+- DIRECTION OF TRAVEL 

~ WORK AREA 

[! VM5 

w. f f f v·~soo·\soo·\. 
* SPEED 

END XYZ LIMIT 
FINES 

DOUBLE 
IN WORK 

ZONE 

R52-6b 

LEGEND 

CONSTRUCTION 
THANKS YOU 
XXX·XXX·XXXX 

G20-10 

xx 
R2-l(XX) 

MOBILE ATTENUATOR (AT THE DISCRETION OF THE ENGINEER) 

THESE DEVICES ARE OPTIONAL. THEIR NEED SHALL BE DETERMINED BY 
DETOUR DESIGN AND/OR SCOPE OF CONSTRUCTION ACTIVITY,AND ARE 
REQUIRED WHEN THEY ARE INCLUDED IN THE SCHEDULE OF CONSTRUCTION 
CONTROL DEVICES. 

A STEP-DOWN SPEED LIMIT IS REQUIRED WHEN 
THERE IS MORE THAN A 15 MPH DIFFERENCE 
BETWEEN THE NORMAL SPEED LIMIT AND THE 
CONSTRUCTION ZONE SPEED LIMIT. OTHERWISE 
THIS G20-5P/R2-l(XX) SIGN ASSEMBLY IS NOT 
REQUIRED. ROCK SCALING - ROAD CLOSURE, 4-LANE DIVIDED HIGHWAY • THESE DEVICES ARE NOT OPTIONAL IF THE POSTED SPEED LIMIT IN THE 

WORK ZONE IS REDUCED. 
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• G20-11 SIGN IS REQUIRED WHEN SECTION 626 "PUBLIC INFORMATION 
SERVICES" PROJECT SPECIAL PROVISION WORKSHEET SPECIFICATION 
IS REQUIRED WITH PROJECT. 

BUFFER SEE GENERAL NOTE 21 ON SHEET 1. 
SPACE 

I 
...w_ FLASHING BEACON ¥ * SEE FINES DOUBLE SIGNING NOTES ON SHEET 12. 
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£.~= 
l,f,IM yy.1,1,t,t yy 

FOR IN FORMATKl-l 
XXX·XXl<·XXXX 

W20-l 

--

W20-l 

W4-51 

BEGIN 

FINES 
DOUBLE 

IN WORK 
ZONE 

R52-6a 
R52-6a SHALL BE 
PLACED NOT MORE 
THAN 500'BEFORE 
THE FIRST SPEED 
LIMIT SIGN ARRAY. 

':~: G20-5P 
SPEED 

LIMIT R2-l(XX) 
xx 

W20-5(R) 

A STEP-DOWN SPEED LIMIT IS REQUIRED WHEN 
THERE IS MORE THAN A 15 MPH DIFFERENCE 
BETWEEN THE NORMAL SPEED LIMIT AND THE 
CONSTRUCTION ZONE SPEED LIMIT. OTHERWISE 
THIS G20-5P/R2-l(XX) SIGN ASSEMBLY IS NOT 
REQUIRED. 

SPEED 

LIMIT R2-1(xx) ... _w_ 
xx ¥ 

~ 
W4-2(R) 

TAKE 
TI..RNS 
MERG:: 
HERE 

R4-l 

FINES 

DOUBLE 
R2-6P W4-52 

{__ 
TO BE PROVIDED EVERY 
2640'0R THE SPACING 
OF THE SIGNS MAY 
BE CHANGED AS DIRECTED 
BY THE ENGINEER BETWEEN 
R52-6a AND R52-6b SIGNS 

•BARRICADES 

ARROW PANEL 

CASE NO. 29 
TYPICAL APPLICATION 

LATE MERGING - ONE LANE CLOSED, 4-LANE DIVIDED HIGHWAY 
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• TEMPORARY WHITE 
EDGE LINE 

• 

• 

--h / (~ 
00 1-:W--500 1--W-- 500'~ 

t \ ~ 
FINES 

DOUBLE 
IN WORK 

ZONE 

R52-6b 

XYZ 
CONSTRUCTION 
THANKS YOU 
555-555-555 

G20-10 
R2-l(XX) 

LEGEND 

CHANNELIZING DEVICE: FDR TYPE OF DEVICE TD BE USED, SEE THE SCHEDULE OF 
CONSTRUCTION TRAFFIC CONTROL DEVICES INCLUDED IN THE PLANS. IF PROJECT IS 
DESIGNATED AS A "SIGNIFICANT PROJECT" (SEE GENERAL NOTE 26), CONCRETE BARRIER 
SHALL BE USED FDR CHANNELIZATION DEVICES (TEMP) AS DETERMINED BY THE ENGINEER. 

TYPE III BARRICADE 

DIRECTION OF TRAVEL 

WORK AREA 

ADVANCE WARNING FLASHING DR SEQUENCING ARROW PANEL. 

THESE DEVICES ARE OPTIONAL. THEIR NEED SHALL BE DETERMINED BY DETOUR DESIGN 
AND/OR SCOPE OF CONSTRUCTION ACTIVITY,AND ARE REQUIRED WHEN THEY ARE 
INCLUDED IN THE SCHEDULE OF CONSTRUCTION CONTROL DEVICES. 

THESE DEVICES ARE NOT OPTIONAL IF THE POSTED SPEED LIMIT IN THE 
WORK ZONE IS REDUCED. 

• G20-ll SIGN IS REQUIRED WHEN SECTION 626 "PUBLIC INFORMATION 
INFORMATION SERVICES" PROJECT SPECIAL PROVISION WORKSHEET 
SPECIFICATION IS REQUIRED WITH PROJECT. * FLASHING BEACON 

e REQUIRED WHEN WORK OCCUPIES THE LOCATION FDR MORE THAN 3 DAYS. 

* SEE FINES DOUBLE SIGNING NOTES ON SHEET 12. 

[;Cm MOBILE ATTENUATOR 

L TRANSITION TAPER LENGTH: 

L = MINIMUM LENGTH OF TAPER 

SPEED 45 MPH DR MORE: L = S x W 
2 

SPEED 40 MPH OR LESS:L = w:o 
S = NUMERICAL VALUE OF SPEED LIMIT 

DR 85 PERCENTILE SPEED 

W = WIDTH OF OFFSET 

SHOULDER TAPER = 1/3 L 

BsUtJJ{ SEE GENERAL NOTE 21 ON SHEET I. 
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XYZ 
CONSTRUCTION 
THANKS YOU 
555-555-555 

G20-10 * 

ROAD 
WORK 
AHEAD 

W20-1 

BE 
REPARE 
0 STO 

W3-4 

AT~~: 
MMM YY-MMM yy I ~ 
FOO INFORMATION 

W.-W.-'/JX/. 

G20-11 SOO' 

~-
BEGIN 

FINES 
DOUBLE - - ~ 

IN WORK 
ZONE C 

R52-6a 
~ 

~-: ~ 

W20-7 - ..------0 

VARIES 
END 50' TD 100' 

DOUBLE 

I 

I 

I 

l t 

FINES _L 
IN z~~~K I I 

~ 

f 
500' 

~ +-
500' 

_l 

FINES 
DOUBLE 
IN WORK 

ZONE 

R52-6b 

XYZ 
CONSTRUCTION 
THANKS YOU 
555-555-555 

G20-10 

R52-6b 1 , 50Y ~ 1~50, 1 , 

soo' I soo' , 

DO NOT - \ I ENTER 

I RS-I 
\ -· - - -- -- - .... 

SIGN SEQUENCE IS THE SAME 
FOR THE OPPOSITE DIRECTION 
OF BOTH HIGHWAYS 

-- - - --

• s ~~: 
MMM YY-MMM YY 
FOR INFORMATION 

W.-W.-XXXX 

G20-11 

I -= - - < - - < - ===f!!:':'JEi::i~='ii:;"'-< ~(QLO_ - '\\!>---=========== 
-----,------,----:---:----:---,~.=.:=><."'-"'---',__ __ ~ \ t,,. ~ -f f f f f f ..... , ,,. ---------1---,------,----------

500' I 500' D I C B I A I '\'" - ? 500' 

,.l~-.--
0 f f 

500' I 

• 
S' :~: 
MMM YY•MMM YY 

FOR INFORMATION 
xxx.xxx.xxxx 

G20-11 

I I I I \ 1 I 

ROAD 
WORK 
AHEAD 

W20-1 * BEGIN 

FINES 
DOUBLE 
IN WORK 

ZONE 

R52-6a 

01£ LAI£ 
ROAD 

AHEAD 
~ II f 

VARIES 
50' TD 100' 

W20-4 .A. 

BE 
PREPARED 
TO STOP 

W3-4 

W20-7 

XYZ 
CONSTRUCTION 
THANKS YOU 
555-555-555 

G20-10 

* END 

FINES 
DOUBLE 
IN WORK 

ZONE 

R52-6b 

I 
500' 

-+- Jlt 
500' 

! 

~-i 
SIGN SEQUENCE IS THE SAME 
FOR THE OPPOSITE DIRECTION 
OF BOTH HIGHWAYS 

• _l S' ~~: 
.... MMM YY-MMM YY 

FOR INFORMATION 
XX.X-XXX·XXXX 

G20-11 

CASE NO. 30 
TYPICAL APPLICATION 

I 
XYZ 

CONSTRUCTION 
THANKS YOU 
555-555-555 

* 
G20-10 

END 

FINES 
DOUBLE 

IN WORK 
ZONE 

R52-6b 

ROUNDABOUT - PARTIAL CLOSURE NEAR ONE-LANE ROUNDABOUT 
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• 

.... 

• 
• 

• 
* ocm 
L 

BUFFER 
SPACE 

..------0 

LEGEND 

CHANNELIZING DEVICE: FOR TYPE OF DEVICE TD BE USED, SEE THE SCHEDULE DF 
CONSTRUCTION TRAFFIC CONTROL DEVICES INCLUDED IN THE PLANS. IF PROJECT IS 
DESIGNATED AS A "SIGNIFICANT PROJECT" (SEE GENERAL NOTE 26), CONCRETE BARRIER 
SHALL BE USED FOR CHANNELIZATION DEVICES (TEMP) AS DETERMINED BY THE ENGINEER. 

TYPE III BARRICADE 

DIRECTION OF TRAVEL 

WORK AREA 

ADVANCE WARNING FLASHING OR SEQUENCING ARROW PANEL. 

THESE DEVICES ARE OPTIONAL. THEIR NEED SHALL BE DETERMINED BY DETOUR DESIGN 
AND/DR SCOPE OF CONSTRUCTION ACTIVITY, AND ARE REQUIRED WHEN THEY ARE 
INCLUDED IN THE SCHEDULE OF CONSTRUCTION CONTROL DEVICES. 

THESE DEVICES ARE NOT OPTIONAL IF THE POSTED SPEED LIMIT IN THE 
WORK ZONE IS REDUCED. 

G20-11 SIGN IS REQUIRED WHEN SECTION 626 "PUBLIC INFORMATION 
INFORMATION SERVICES" PROJECT SPECIAL PROVISION WORKSHEET 
SPECIFICATION IS REQUIRED WITH PROJECT. 

FLASHING BEACON 

REQUIRED WHEN WORK OCCUPIES THE LOCATION FOR MORE THAN 3 DAYS. 

SEE FINES DOUBLE SIGNING NOTES ON SHEET 12. 

MOBILE ATTENUATOR 

TRANSITION TAPER LENGTH: 

L = MINIMUM LENGTH OF TAPER 

SPEED 45 MPH DR MDRE: L = S x W 
2 

SPEED 40 MPH DR LESS:L = Wio 
S = NUMERICAL VALUE OF SPEED LIMIT 

DR 85 PERCENTILE SPEED 

W = WIDTH OF OFFSET 

SHOULDER TAPER = 1/3 L 

SEE GENERAL NOTE 21 ON SHEET 1. 

FLAGGER 

ROAD TYPE 
DISTANCE BETWEEN SIGNS 

A B C 
URBAN (<= 40 MPH) 100 100 100 
URBAN (>= 45 MPH) 350 350 350 
RURAL 500 500 500 
EXPRESSWAY/FREEWAY 1000 1500 2640 
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• 
MMM YY·MMM YY 

FOR INFORMATION 
XXX·XXX·XXXX 

G20-11 

* BEGIN 

FINES 
DOUBLE 
IN WORK 

ZONE 

R52-6a 

rT~ I I 

+--I I 
ROAD 
WORK 

AHEAD 
I I 

W20-1 500' 

I I 
~ 

RIGHT D 
c~~~D -~~ l 1l t 1t 

~ .:: : 
~ 

f 
500' 

-t-
500' WHR ~ -, 

•w1-20 ,-+--0..-.-11• I _l_ 0 0 0 

XYZ 
CONSTRUCTION 
THANKS YOU 
555.555.555 

G20-10 

0 0 0 
0 0 0 

0 0 0 

* END 

FINES 
DOUBLE 

IN WORK 
ZONE 

. 
L 

BU-F~ J· ft SPACE 11' I 
1 / '/S ' 

* END 

FINES 
DOUBLE 
IN WORK 

ZONE 

R52-6b 

XYZ 
CONSTRUCTION 
THANKS YOU 
555.555.555 

G20-10 

NOTE: 

ADDITIONAL FLAGGERS MAY BE 
NECESSARY TD PROVIDE WORK 
ZONE ACCESS FOR CONSTRUCTION 
VEHICLES. 

• 
A7 :~:. 
MMM YY-MMM YY 
FOR INFORMATION 

)XJ._.)XJ._.XXJ.X 

G20-11 
R52-6b w··~·-~. 500' I 500' • - •....,\ 

I I ,I ' • 

l 1 ~ \"'; .... 

SIGN SEQUENCE IS THE SAME 
FDR THE OPPOSITE DIRECTION 
OF BOTH HIGHWAYS ~ 

- - -
t 

I 500° .I 
~ ::. 
MMM YY-MMM YY 

FOR INFORMATION 
XXX·XXX·XXXX 

G20-11 

-
t 

ROAD 
WORK 
AHEAD 

W20-1 

l 

------~ ~•I ~ !~-~-===== = 
\\ ·,,, I t t 

-- t 

500' I *I 
~ 
FINES 

DOUBLE 
IN WORK 

ZONE 

R52-6a 

A 

XYZ 

500' 500' I 
~ ? 1-----'-'--'---i.+-'-'--'---1 ~- . 

I 
I 

~~~";F, .. 
,· · ·= * 500' J J f 

-F~~-~S -+ ~ "• ~ 
DOUBLE • 
IN WORK a;-1-c 

ZONE 500' I I 

* END 

FINES 
DOUBLE 
IN WORK 

ZONE 

R52-6b 

XYZ 
CONSTRUCTION 
THANKS YOU 
555.555.555 

G20-10 

R52-6b I I I 
CONSTRUCTION i SIGN SEQUENCE IS THE SAME 

FDR THE DPPDS!TE DIRECTION 
OF BOTH HIGHWAYS 

THANKS YOU 
555.555.555 

G20-10 

• • t t ~_l_ • 
MMM YY-MMM YY 
FOR INFORMATION 

)XJ._.)XJ._.XXJ.X 

G20-11 

CASE NO. 31 
TYPICAL APPLICATION * 

ROUNDABOUT - INSIDE LANE CLOSURE FOR TWO-LANE ROUNDABOUT 
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ROAD TYPE 

URBAN (<= 40 MPH) 
URBAN (>= 45 MPH) 
RURAL 

LEGEND 

* A TRUCK DETOUR ROUTE MAY BE NECESSARY TD DIVERT TRUCKS AWAY FROM THE 
ROUNDABOUT CIRCLE. ALSO NECESSARY IS A STREET NAME AND/DR ROUTE NUMBER 
SIGN, INFORMING MOTORISTS WHERE THEY NEED TD EXIT THE ROUNDABOUT CIRCLE 
TD ENTER THE DESIRED STREET AND/DR ROUTE NUMBER. 

• CHANNELIZING DEVICE: FDR TYPE OF DEVICE TD BE USED, SEE THE SCHEDULE OF 
CONSTRUCTION TRAFFIC CONTROL DEVICES INCLUDED IN THE PLANS. IF PROJECT IS 
DESIGNATED AS A "SIGNIFICANT PROJECT" (SEE GENERAL NOTE 26), CONCRETE BARRIER 
SHALL BE USED FDR CHANNELIZATION DEVICES (TEMP) AS DETERMINED BY THE ENGINEER. 

= TYPE III BARRICADE 

+- DIRECTION OF TRAVEL 

~ WORK AREA 

D ADVANCE WARNING FLASHING OR SEQUENCING ARROW PANEL. 

A. THESE DEVICES ARE OPTIONAL. THEIR NEED SHALL BE DETERMINED BY DETOUR DESIGN 
AND/DR SCOPE OF CONSTRUCTION ACTIVITY, AND ARE REQUIRED WHEN THEY ARE 
INCLUDED IN THE SCHEDULE OF CONSTRUCTION CONTROL DEVICES. 

+ THESE DEVICES ARE NOT OPTIONAL IF THE POSTED SPEED LIMIT IN THE 
WORK ZONE IS REDUCED. 

• G20-11 SIGN IS REQUIRED WHEN SECTION 626 "PUBLIC INFORMATION 
INFORMATION SERVICES" PROJECT SPECIAL PROVISION WORKSHEET 
SPECIFICATION IS REQUIRED WITH PROJECT. * FLASHING BEACON 

e REQUIRED WHEN WORK OCCUPIES THE LOCATION FDR MORE THAN 3 DAYS. * SEE FINES DOUBLE SIGNING NOTES ON SHEET 12. 

l:Cm MOBILE ATTENUATOR 

L TRANSITION TAPER LENGTH: 

L = MINIMUM LENGTH OF T APE~s 2 

SPEED 45 MPH DR MORE: L = S 00 W 

SPEED 40 MPH DR LESS:L = --

S = NUMERICAL VALUE OF SPEED LIMIT 
OR 85 PERCENTILE SPEED 

W = WIDTH OF OFFSET 

SHOULDER TAPER = 1/3 L 

BsU/IJ{ SEE GENERAL NOTE 21 ON SHEET 1. 

.----0 FLAGGER 

DISTANCE BETWEEN SIGNS 
A B C 

100 100 100 
350 350 350 
500 500 500 

EXPRESSWAY/FREEWAY 1000 1500 2640 

TRAFFIC CONTROLS 
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CONSTRUCTION 
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500' 

• ~= 
MMM YY·MMM YV 
FOR INFORMATION 

'ffj,.'ffj,.'m:J, 

G20-11 

W2D-1 

--
500' C 

* BEGIN 

FINES 
DOUBLE 
IN WORK 

ZONE 

R52-6a 

W20-1 

~ 
W20-7 

C B A 

WH~ 

W20-4 W20-7 

XYZ 
CONSTRUCTION 
THANKS YOU 
555.555.555 

G20-10 

ROUNDABOUT 
Com uter File Information 

• 
~ ROAD 

WORK ,~ 
MMM YY-MMM YY 

FOR INFORl.1ATION 

m -m-=. 500' 

G20-11 

I * BEGIN 500' 
FINES 

~ l 1l t 1t DOUBLE 
IN WORK 

ZONE C 
R52-6a 

~ 
B 

A 

W4-2L 
L 

A 

* END 500' 

FINES --t-DOUBLE 

•1• tit IN WORK 
ZONE 

R52-6b 500' 

~ 

f 

* 500' 

-+ END 

FINES 
DOUBLE 

IN WORK 
ZONE 

500' 

_l_ 
R52-6b 

XYZ 
CONSTRUCTION 
THANKS YOU 
555.555.555 

G20-10 

• ~ :: 
MMM YY-MMM YY 

FOR INFORMATION 
m-m-=. 

G20-11 

100' L SIGN SEQUENCE IS THE SAME , I II ~ FDR THE OPPOSITE DIRECTION ri 

W20-7 

END 

FINES 
DOUBLE 

IN WORK 
ZONE 

R52-6b 

500' 

XYZ 
CONSTRUCTION 
THANKS YOU 
555.555-555 

G20-10 

B 

B --+----~ 

C 

500' 

500' 

T W20-1 

"' 

W4-2R 

* BEGIN 

FINES 
DOUBLE 
IN WORK 

ZONE 

R52-6a • 
~ ::. 

CASE NO. 32 MMM YY-MMM YY 
FOR INFORMATION 

m-xxx-=. 
TYPICAL APPLICATION * G20-11 

OUTSIDE LANE CLOSURE FOR TWO-LANE ROUNDABOUT 
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ROAD TYPE 

URBAN (<= 40 MPH) 
URBAN (>= 45 MPH) 
RURAL 

LEGEND 

* A TRUCK DETOUR ROUTE MAY BE NECESSARY TD DIVERT TRUCKS AWAY FROM THE 
ROUNDABOUT CIRCLE. ALSO NECESSARY IS A STREET NAME AND/OR ROUTE NUMBER 
SIGN, INFORMING MOTORISTS WHERE THEY NEED TD EXIT THE ROUNDABOUT CIRCLE 
TD ENTER THE DESIRED STREET AND/OR ROUTE NUMBER. 

• CHANNELIZING DEVICE: FOR TYPE OF DEVICE TD BE USED, SEE THE SCHEDULE OF 
CONSTRUCTION TRAFFIC CONTROL DEVICES INCLUDED IN THE PLANS. IF PROJECT IS 
DESIGNATED AS A "SIGNIFICANT PROJECT" (SEE GENERAL NOTE 26), CONCRETE BARRIER 
SHALL BE USED FDR CHANNELIZATION DEVICES (TEMP) AS DETERMINED BY THE ENGINEER. 

= TYPE III BARRICADE 

+- DIRECTION OF TRAVEL 

~ WORK AREA 

[J ADVANCE WARNING FLASHING OR SEQUENCING ARROW PANEL. 

.6 THESE DEVICES ARE OPTIONAL. THEIR NEED SHALL BE DETERMINED BY DETOUR DESIGN 
AND/DR SCOPE OF CONSTRUCTION ACTIVITY\ AND ARE REQUIRED WHEN THEY ARE 
INCLUDED IN THE SCHEDULE OF CONSTRUCT ON CONTROL DEVICES. 

• THESE DEVICES ARE NOT OPTIONAL IF THE POSTED SPEED LIMIT IN THE 
WORK ZONE IS REDUCED. 

• G20-11 SIGN IS REQUIRED WHEN SECTION 626 "PUBLIC INFORMATION 
INFORMATION SERVICES" PROJECT SPECIAL PROVISION WORKSHEET 
SPECIFICATION IS REQUIRED WITH PROJECT. 

-*--~ FLASHING BEACON 
I 

e REQUIRED WHEN WORK OCCUPIES THE LOCATION FOR MORE THAN 3 DAYS. 

* SEE FINES DOUBLE SIGNING NOTES ON SHEET 12. 

~ MOBILE ATTENUATOR 

L TRANSITION TAPER LENGTH: = 

L = MINIMUM LENGTH OF T AE!E~ 
60 

SPEED 45 MPH DR MORE: L S x W 

SPEED 40 MPH DR LESS:L 

S = NUMERICAL VALUE OF SPEED LIMIT 
DR 85 PERCENTILE SPEED 

W = WIDTH OF OFFSET 

SHOULDER TAPER = 1/3 L 

BsUtJJl SEE GENERAL NOTE 21 ON SHEET I. 

.------0 FLAGGER 

DISTANCE BETWEEN SIGNS 
A B C 

100 100 100 
350 350 350 
500 500 500 

EXPRESSWAY/FREEWAY 1000 1500 2640 
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ZONE .............. 
R52-6b 
-t -l t 

SIGN SEQUENCE IS THE SAME 
FOR THE OPPOSITE DIRECTION 

XYZ 
CONSTRUCTION 
THANKS YOU 
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XXX-XXX-XXXX 
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CASE NO. 33 
TYPICAL APPLICATION * 

SIGN SEQUENCE IS THE SAME 
FOR THE OPPOSITE DIRECTION 
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LEGEND 

* A TRUCK DETOUR ROUTE MAY BE NECESSARY TD DIVERT TRUCKS AWAY FROM THE 
ROUNDABOUT CIRCLE. ALSO NECESSARY IS A STREET NAME AND/DR ROUTE NUMBER 
SIGN, INFORMING MOTORISTS WHERE THEY NEED TD EXIT THE ROUNDABOUT CIRCLE 
TD ENTER THE DESIRED STREET AND/DR ROUTE NUMBER. 

• CHANNELIZING DEVICE: FDR TYPE OF DEVICE TD BE USED, SEE THE SCHEDULE OF 
CONSTRUCTION TRAFFIC CONTROL DEVICES INCLUDED IN THE PLANS. IF PROJECT IS 
DESIGNATED AS A "SIGNIFICANT PROJECT" (SEE GENERAL NOTE 26), CONCRETE BARRIER 
SHALL BE USED FOR CHANNELIZATION DEVICES (TEMP) AS DETERMINED BY THE ENGINEER. 

= TYPE III BARRICADE .... DIRECTION OF TRAVEL 

WORK AREA 

ADVANCE WARNING FLASHING OR SEQUENCING ARROW PANEL. 

THESE DEVICES ARE OPTIONAL. THEIR NEED SHALL BE DETERMINED BY DETOUR DESIGN 
AND/DR SCOPE OF CONSTRUCTION ACTIVITY,AND ARE REQUIRED WHEN THEY ARE 
INCLUDED IN THE SCHEDULE OF CONSTRUCTION CONTROL DEVICES . 

• THESE DEVICES ARE NOT OPTIONAL IF THE POSTED SPEED LIMIT IN THE 
WORK ZONE IS REDUCED. 

• G20-II SIGN IS REQUIRED WHEN SECTION 626 "PUBLIC INFORMATION 
INFORMATION SERVICES" PROJECT SPECIAL PROVISION WORKSHEET 
SPECIFICATION IS REQUIRED WITH PROJECT. * FLASHING BEACON 

e REQUIRED WHEN WORK OCCUPIES THE LOCATION FOR MORE THAN 3 DAYS. * SEE FINES DOUBLE SIGNING NOTES ON SHEET 12. 

[;Cm MOBILE ATTENUATOR 

L TRANSITION TAPER LENGTH: = 

L = MINIMUM LENGTH OF T ~Elt/s 2 

SPEED 45 MPH OR MORE: L - S ~ W 

SPEED 40 MPH DR LESS:L 

S = NUMERICAL VALUE OF SPEED LIMIT 
DR 85 PERCENTILE SPEED 

W = WIDTH OF OFFSET 

SHOULDER TAPER = 1/3 L 

BsUtJJ[ SEE GENERAL NOTE 21 ON SHEET I. 

.--0 FLAGGER 

ROAD TYPE 
DISTANCE BETWEEN SIGNS 

A B C 
URBAN (<= 40 MPH) 100 100 100 
URBAN (>= 45 MPH) 350 350 350 
RURAL 500 500 500 
EXPRESSWAY/FREEWAY 1000 1500 2640 
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LEGEND 

QB MOBILE ATTENUATOR VEHICLEC TWO 360-DEGREE YELLOW FLASHING BEACONS, 
AND YELLOW FLASHING VEHI LE LIGHTS DR STROBES. 

~ VARIABLE MESSAGE SIGN (VMS) . 

... WHEN VMS IS USED, THE "SHOULDER CLOSED" SIGN BECOMES OPTIONAL. 

• THE "PICK-UP VEHICLES" OR "WARNING VEHICLE" MAY ENCROACH INTO THE TRAFFIC LANE 
WHEN THE SHOULDER IS TDD NARROW TD DRIVE ON . 

• IF TRACKING OF THE WET PAINT IS ANTICIPATED, THE USE OF CONES DR STATIONARY 
"WET PAINT" SIGNS SHALL BE POSTED. +-- - - - - - - - - - - - - - - - - - - - - -

-+ SHADOW MOBILE ATTENUATOR WORK • THE VARIABLE SEPARATION DISTANCE BETWEEN THE "CONE PLACEMENT VEHICLE" AND "CONE PICKUP VEHICLE" 
V:~ICLE V~ICLE V:HICLE 

SHALL BE DETERMINED BY THE TRACK DRYING TIME OF THE PAVEMENT MARKING MATERIAL. I I 11313 ~ 18!3 I 113!3 - OPTIONAL 

1· 
VARIES 

-1 I. FOLLOWING . I I . VARIES .I DISTANCE 
FOLLOWING DISTANCE CHART FOR WARNING 

AND MOBILE ATTENUATOR (OR CONE PICKUP) VEHICLE [Jr] [QQ] [QQ] [QQ] 
NJ 

VMS 

POSTED Wl SPEED LIMIT (MPH) FOLLOW! NG DI STANCE (FEET) 
0 - 30 250 - 550 ... 

35 - 40 325 - 700 RIGHT 

45 - 50 600 - 900 SHOULDER 
55 750 - 1200 CLOSED 

60 - 65 1000 - 1400 CASE N0. 34 
70 - 75 1200 - 1600 TYPICAL APPLICATION 

MOBILE WORK ZONE 
MOBILE SHOULDER CLOSURE ON 2-LANE UNDIVIDED HIGHWAY 

APPLICATION GROUP 

I I 
NOTE 

+- CONE PICKUP CONE PLACEMENT APPLICATION 
THE VARIABLE SEPARATION DISTANCE BETWEEN THE "CONE PLACEMENT VEHICLE" AND "CONE PICKUP VEHICLE" VEHICLE (OPTIONAL) PICKUP VEHICLE ~CL~ 
SHALL BE DETERMINED BY THE TRACK DRYING TIME OF THE PAVEMENT MARKING MATERIAL. - - - - - SHADOW - - - - - - - - - - - - - -

-+ VEHICLE I)[ II Nt--1 ;I 11~1-1 

I I ll~l-1 

VARIES I FOLLOWING VARIES • 

DISTANCE 

~~- VMS IBI 1m/~I 0R1001 [QQ] ···-·- xx VMS IWE'f PAINT1· VMS 
• VMS 

'v KEEP OFF • 

W21-20 
DR 

CASE NO. 35 * USE CASE 35 IF SHOULDER IN CASE 34 IS TDD NARROW FDR 
HIGHWAY 

TYPICAL APPLICATION* GROUP VEHICLE USE. 
PAINTING 

NEXT X MILES MOBILE PAVEMENT MARKING ZONE 
W21-20a 

CENTERLINE STRIPING ON 2-LANE UNDIVIDED HIGHWAY 
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FOR CASE #36. VEHICLE/SIGN SEQUENCE IS THE SAME FOR THE LEFT SIDE OF HIGHWAY, WHILE TAPER IS 
MIRRORED ABOUT THE CENTER LANE, WHEN MOBILE WORK ZONE IS LOCATED ON THE LEFT SIDE OF HIGHWAY. 

• 
• 
• 

LEGEND 

MOBILE ATTENUATOR VEHICLE,,_ TWO 360-DEGREE YELLOW FLASHING BEACONS, 
AND YELLOW FLASHING VEH!l;LE LIGHTS OR STROBES. 

ADVANCE WARNING FLASHING DR SEQUENCING ARROW PANEL. 

PORTABLE VARIABLE MESSAGE SIGN (VMS). 

WHEN THE VMS IS USED, THE "SHOULDER CLOSED" (W21-5aX) OR W21-5bX), AND "RAMP CLOSED AHEAD" 
SIGNS BECOME OPTIONAL. 

IF TRACKING OF THE WET PAINT IS ANTICIPATED, THE USE OF CONES DR STATIONARY "WET PAINT"~ 
SIGNS SHALL BE POSTED. 

ICIIN 
THE VARIABLE SEPARATION DISTANCE BETWEEN THE "CONE PLACEMENT VEHICLE" AND PAINTING 
"CONE PICKUP VEHICLE" SHALL BE DETERMINED BY THE TRACK DRYING TIME OF THE 
PAVEMENT MARKING MATERIAL. 

OPTIONAL W21-20 

OR 

HIGHWAY 
PAINTING 

NEXT X MILES 

W21-20a 

FOLLOWING DISTANCE CHART FOR WARNING VEHICLE 
AND CONE PICKUP VEHICLES 

POSTED WZ SPEED LIMIT (MPH) 
0 - 30 

35 - 40 
45 - 50 

55 
60 - 65 
70 - 75 

NOTES 

FOLLOWING DISTANCE (FEET) 
250 - 550 
325 - 700 
600 - 900 
750 - 1200 

1000 - 1400 
1200 - 1600 

I 

~ 
W21-20 

OR 

HIGHWAY 
PAINTING 

NEXT X MILES 

W21-20a 

SHADOW 
VEHICLE 

FOLLOWING 
DISTANCE 

SHADOW­
VEHICLE 

FOLLOWING 
DISTANCE 

= VMS (PHASE I) 

AND 

I R':t,. !vMs (PHASE II) 

DR 

APPLICATION GROUP 

CONE PLACEMENT 
PICKUP VEHICLE 

PAVEMENT MARKING 
APPLICATION VEHICLE - - -

-~~ -~~1 ·~~ LIIES LIIES LIIES 

• r,:r PAl~I •r,:r PAl~I • r,:r PAl~I 

CASE NO. 36 
TYPICAL APPLICATION 

MOBILE PAVEMENT MARKING ZONE 
LANE LINE STRIPING OPERATIONS 

MULTI-LANE DIVIDED HIGHWAY 

CASE N0. 37 
TYPICAL APPLICATION 

MOBILE PAVEMENT MARKING ZONE I. THE SIGNING VEHICLES MAY ENCROACH INTO THE TRAFFIC LANE WHEN 
THE SHOULDER IS TOO NARROW TO DRIVE ON. 

W5-40 W21-5a MOBILE RAMP WORK ZONE - EXPRESSWAY/FREEWAY 
2. IF THE RAMP CANNOT BE REOPENED WITHIN 15 MINUTES.USE CASE N0. 22 

OF THE S-630-1 STANDARD PLAN. 
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LEGEND 

MOBILE ATTENUATOR TRUCK, TWO 360-DEGREE YELLOW FLASHING BEACONS, 
AND YELLOW FLASHING VEHICLE LIGHTS DR STROBES. 

ADVANCE WARNING FLASHING DR SEQUENCING ARROW PANEL. 

I ai.:o I PORTABLE v ARIABLE MESSAGE SIGN (VMS). 

... 
• 

WHEN THE VMS IS USED, THE "RIGHT LANE CLSED AHEAD" (W9-3X) SIGN BECOMES OPTIONAL. 

THE "CONE PICK-UP VEHICLE" OR "WARNING VEHICLE" MAY ENCROACH INTO THE TRAFFIC LANE 
WHEN THE SHOULDER IS TOO NARROW TD DRIVE ON. 

NOTES 

I. IN ROADWAY WHERE THE AADT JS 2;000 OR LESS1,A SINGLE WORK VEHICLE 
WITH APPROPRIATE WARNING DEV!Ct.S ON THE VEHICLE MAY BE USED. 

2. RADIO COMMUNICATIONS BETWEEN THE WORKCREW AND THE MOVING BLOCKADE 
ARE REQUIRED TO ADJUST THE BLOCKADE TO INCREASE OR DECREASE THE 
CLOSURE TIME. RELEASE TRAFFIC ONLY AFTER CONFIRMATION THAT ALL 
WORKERS AND THEIR VEHICLES ARE CLEAR OF THE ROADWAY. 

3. IF APPLICABLE,ALL RAMPS AND ACCESS BETWEEN THE MOVING BLOCKADE 
AND WORK OPERATION AREA SHALL BE TEMPDRARIL Y CLOSED USING TRAFFIC 
CONTROL EQUIPMENT AND PERSONNEL. EACH RAMP MUST REMAIN CLOSED UNTIL 
THE CREW DOING THE WORK GIVES THE "ALL CLEAR" SIGNAL OR UNTIL THE 
FRONT OF THE MOVING BLOCKADE PASSES THE CLOSED RAMP(S). 

FOLLOWING DISTANCE CHART FOR WARNING VEHICLE 
AND SIGNING VEHICLES 

POSTED Wl SPEED LI MIT (MPH) FOLLOWING DISTANCE (FEETl 
0 - 30 250 - 550 

35 - 40 325 - 700 
45 - 50 600 - 900 

55 750 - 1200 
60 - 65 1000 - 1400 
70 - 75 1200 - 1600 

~ 
W21-20 

OR 

HIGHWAY 
PAINTING 

NEXT X MILES 

W21-20a 

W9-3(R) 
(OPTIONAL) 
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• PICK-UP GROUP 

4 t-4 4 

- CONE PICKUP -~EHIC~JO~Jl-3~) 

- -
VARIES FOLLOWING 

DISTANCE 

W9-3(R) 

1-

APPLICATION GROUP 

1-

TRUCK-MOUNTED ADVANCED WARNING FLASHING 
OR SEQUENCING ARROW PANEL (C TYPE) 
AND TRUCK-MOUNTED IMPACT ATTENUATOR 
(TYPICAL) 

CASE N0.38 
TYPICAL APPLICATION 

MOBILE STRIPING OPERATION OF LANE CLOSURE OF MULTI-LANE HIGHWAY 
(NOT FOR USE ON FREEWAYS) 

VARIES FOLLOWING 
DISTANCE 

W9-3(R) 

PROTECTION 
VEHICLE 

VARIES 

CASE N0.39 
TYPICAL APPLICATION 

WORK 
APPLICATION VEHICLE 

MOBILE OPERATION OF LANE CLOSURE OF MULTI-LANE HIGHWAY 
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G20-1 

G20-4 

G20-5P 

G20-l0 

G20-11 

G20-55(X) 

M4-9() 

M4-10() 

R2-l( ) 

R2-l(XX) 

R2-6P 

R4-I 

R4-2 

Rll-2 

Rll-3 

Rll-4 

R52-6a 

R52-6b 

Wl-1() 

Wl-2() 

Wl-3() 

Wl-4() 

Wl-6() 

W3-2 

W3-4 

W4-2(X) 

W4-50 

W4-51 

W4-52 

W5-1 

"ROAD/WORK/NEXT XX MILES" - THIS SIGN SHALL BE ERECTED AT THE LIMITS OF ANY ROAD 
CONSTRUCTION OR MAINTENANCE PROJECT OF MORE THAN TWO (2) MILES IN LENGTH WHERE 
TRAFFIC IS MAINTAINED THROUGH THE PROJECT. 

"PILOT CAR/FOLLOW ME" - THIS SIGN SHALL BE MOUNTED IN A CONSPICUOUS POSITION ON THE 
REAR OF A VEHICLE USED FDR GUIDING ONE-WAY TRAFFIC THROUGH OR AROUND THE PROJECT. 

"WORK ZONE" - THIS PLAQUE SHALL BE MOUNTED JUST ABOVE THE WORK ZONE SPEED LIMIT SIGNS 
PRIOR TO THE WORK ZONE AREA. 

THANK YOU SIGN - THIS SIGN SHOULD BE ERECTED APPROXIMATELY 500 FEET BEYOND THE 
END OF THE PROJECT. 

CONSTRUCTION PROJECT INFORMATION SIGN - THIS SIGN SHOULD BE ERECTED AS DESCRIBED IN 
THE SECTION 626 STANDARD SPECIFICATION. 

"X MINUTE CLOSURE. EXPECT DELAYS" - THIS SIGN IS INTENDED FOR USE 500 FEET PAST 
THE "WORK ZONE"/SPEED LIMIT SIGN. 

"DETOUR/««" - THIS SIGN IS USED FDR UNNUMBERED ROUTES; FOR USE IN EMERGENCY 
SITUATIONS; FDR PERIODS OF SHORT DURATIDNj DR WHEREbDVER RELATIVELY SHORT DISTANCES. 
IT JS NOT NECESSARY TO SHOW ROUTE MARKtRS TO GUI E TRAFFIC ALONG THE DETOUR AND BACK 
TO ITS AUTHORIZED ROUTE. 

"DETOUR ARROW" - THIS SIGN SHOULD BE MOUNTED JUST BELOW THE ROAD CLOSED SIGN AT THE 
POINT WHERE THE DETOUR ROADWAY OR ROUTE HAS BEEN ESTABLISHED DUE TO THE CLOSURE OF 
THE STREET DR HIGHWAY TD THROUGH TRAFFIC. 

"SPEED/LIMIT /XX" - THESE SIGNS ARE INTENDED TO REDUCE TRAFFIC SPEED IN ADVANCE OF 
THE DAILY WORK AREA WITHIN THE OVERALL PROJECT LIMITS. 

"SPEED/LIMIT /XX" - THIS SIGN JS INTENDED FOR USE 500 FEET PAST THE "THANK YOU" 
SIGN TO BRING TRAFFIC BACK TO ORIGINAL POSTED SPEED. 
"FINES DOUBLE" - THIS SIGN IS INTENDED FDR USE WITHIN WORK ZONES TD PROVIDE 
NOTICE OF INCREASED FINES FOR TRAFFIC VIOLATIONS WITHIN WORK ZONES. 

"DO NOT PASS" - THIS SIGN SHOULD BE PLACED AT TRANSITION TAPER POINT. 

"PASS WITH CARE" - THIS SIGN SHOULD BE PLACED AT TRANSITION TAPER POINT. 

"ROAD/CLOSED" - THIS SIGN IS TO BE MOUNTED ON THE BARRICADE THAT JS PLACED BEFORE 
THE WORK ZONE ENTRANCE TO PROHIBIT TRAFFIC FROM ENTERING THE WORK ZONE. 

"ROAD CLOSED/X MILES AHEAD/L.T.O. - THIS SIGN SHOULD BE PLACED WHERE THROUGH TRAFFIC 
MUST DETOUR TO AVOID THE CLOSURE OF THE ROAD SOME DISTANCE BEYOND, BUT WHERE THE 
ROAD IS OPEN TO LOCAL TRAFFIC UP TO THE POINT OF CLOSURE. 

"ROAD CLOSED/TD/THRU TRAFFIC" FDR URBAN USE - THIS SIGN SHOULD BE PLACED WHERE 
THROUGH TRAFFIC MUST DETOUR TD AVOID THE CLOSURE OF THE ROAD SOME DISTANCE BEYOND, 
BUT WHERE THE ROAD IS OPEN TD LOCAL TRAFFIC UP TD THE POINT OF CLOSURE. 

"BEGIN FINES DOUBLE IN WORK ZONE" SIGN IS PLACED AT THE BEGINNING OF THE ADVANCED 
WARNING AREA OF THE TRAFFIC CONTROL ZONE. 

"END FINES DOUBLE IN WORK ZONE" SIGN IS PLACED AFTER WORK ZONE AREA, PAST 
DOWNSTREAM TAPER SECTION. 

"TURN ARROW" - THIS SIGN IS INTENDED FDR USE WHERE ENGINEERING INVESTIGATIONS OF * 
ROADWAY CONDITIONS SHOW THE RECOMMENDED SPEED ON THE TURN TD BE 30 MPH OR LESS. 

"CURVE ARROW" - THIS SIGN IS INTENDED FDR USE WHERE ENGINEERING INVESTIGATIONS OF 
ROADWAY CONDITIONS SHOW THE RECOMMENDED SPEED ON THE CURVE TO BE IN THE RANGE 
BETWEEN 30 AND 60 MILES PER HOUR.* 

"REVERSE TURN ARROW" - THIS SIGN IS INTENDED FDR USE WHERE TWO TURNS DR THE CURVE 
AND A TURN IN OPPOSITE DIRECTIONS ARE SEPARATED BY A TANGENT OF LESS THAN 600 FEET.* 

"REVERSE CURVE ARROW" - THIS SIGN IS INTENDED FOR USE WHERE nyo CURVES IN OPPOSITE 
DIRECTIONS ARE SEPARATED BY A TANGENT OF LESS THAN 600 FEET.°* 

"ARROW" - THIS SIGN SHOULD BE MOUNTED JUST BELOW THE ROAD CLOSED SIGN AT THE POINT 
WHERE THE DIVERSION HAS BEEN ESTABLISHED DUE TD THE LANE CLOSURE. 

"YIELD AHEAD" - THIS SIGN IS INTENDED FDR USE AT THE APPROACH TD THE YIELD SIGN THAT 
IS NOT VISIBLE FDR A SUFFICIENT DISTANCE TD PERMIT THE DRIVER TD BRING HIS VEHICLE TD 
A STOP AT THE YIELD SIGN.* 

"BE PREPARED TO STOP" - THIS SIGN TO BE PLACED 1.5 MILES IN ADVANCED OF A FLAGGER. 

"LEFT (RIGHT) LANE TRANSITION SYMBOL" - THIS SIGN IS INTENDED FDR USE IN ADVANCE OF THE 
REDUCTION IN THE NUMBER OF TRAFFIC LANES IN THE DIRECTION OF TRAVEL ON THE MUL TILANE 
HIGHWAY.* 
"USE BOTH LANES DURING CONGESTION" - THIS SIGN JS INTENDED FDR USE IN ADVANCE OF THE 
"ROAD WORK X MILE" ADVANCED WARNING SIGN. 

"USE BOTH LANES TO MERGE POINT" - THIS SIGN IS INTENDED TD DIRECT MOTORISTS TO USE BOTH 
TRAVEL LANES UNTIL THE LANES ARE REDUCED TO ONE LANE. 

"TAKE TURNS MERGE HERE" - THIS SIGN IS INTENDED TD WARN MOTORISTS IN ADVANCED TD MOVE 
FROM THE CLOSED TRAVEL LANE TD THE OPEN TRAVEL LANE,USUALLY 500 FEET IN ADVANCED OF 
THE ST ART OF THE TRANSITION TAPER . 

"ROAD NARROWS" - THIS SIGN IS INTENDED FOR USE IN ADVANCE OF THE TRANSITION ON THE 
ROAD WHERE THE PAVEMENT WIDTH IS RE~UCED ABRUPTLY TD A WIDTH SUCH THAT TWO CARS 
CANNOT PASS WITHOUT REDUCING SPEED.°* 
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TYPICAL CONSTRUCTION ZONE SIGNS 
THESE SIGNING NOTES ARE INTENDED /IS A QUICK REFERENCE 

FOR TYPICAL SIGN USE AND PLACEMENT IN CONSTRUCTION ZONES. 

W5-2a 

W5-3 

W6-I 

W6-2 

W6-3 

W7-l 

W8-l,W8-2 

W8-3a 

W8-4 

W8-5 

W8-9a 

WB-11 

W9-l( ) 

W9-2() 

W9-3 OR 
W9-3a() 

W12-I 

Wl2-2 

W13-1P( ) 

W13-3 

W20-1 

W20-2 

W20-3 

W20-4 

W20-5() 

W20-7 

W20-52 

W2Ha 

"NARROW BRIDGE SYMBOL" - THIS SIGN JS INTENDED FOR USE IN ADVANCE OF A BRIDGE OR 
CULVERT HAVING A CLEAR TWO-WAY ROADWAY WIDTH OF 16 TO 18 FEET DR ANY BRIDGE OR 
CULVERT HAVING A ROADWAY CLEARANCE LESS THAN THE WIDTH OF THE APPROACH PAVEMENT.* 

"ONE LANE/BRIDGE" - THIS SIGN SHOULD BE PLACED ON TWO-WAY ROADWAYS IN ADVANCE OF 
THE BRIDGES DR CULVERTS WHERE THE ROADWAY WIDTH JS LESS THAN 16 FEET (18 FEET FOR 
COMMERCIAL VEHICLES) DR WHEN THE ALIGNMENT IS POOR ON THE APPROACH TD THE STRUCTURE 
HAVING A CLEAR ROADWAY WIDTH OF 18 FEET DR LESS.* 

"DIVIDED HIGHWAY SYMBOL" - THIS SIGN SHOULD BE PLACED ON THE APPROACHES TO THE 
SECTION OF HIGHWAY WHERE OPPOSING FLOWS OF TRAFFIC ARE SEPARATED BY A PHYSICAL MEDIAN. 

"DIVIDED HIGHWAY ENDS SYMBOL" - THIS SIGN SHOULD BE PLACED AT THE END OF THE SECTION 
OF PHYSICALLY DIVIDED HIGHWAY AS A WARNING OF TWO-WAY TRAFFIC AHEAD. 

"TWO-WAY TRAFFIC SYMBOL" - THIS SIGN JS INTENDED FDR USE TD GIVE WARNING OF 
TRANSITION FROM A SEPARATED ONE-WAY ROADWAY TD A TWO-WAY ROADWAY.* 

"HILL SYMBOL" - THIS SIGN SHOULD BE PLACED AT A POINT IN ADVANCE OF THE DOWNGRADE 
WHERE THE LENGTH, PERCENT OF GRADEf HDRIZDNT AL CURVATURE.! OR OTHER PHYSICAL 
FEATURES REQUIRE SPECIAL CONSIDERA ION ON THE PART OF DKIVERS.* 

"BUMP"/"DIP" - THESE SIGNS ARE INTENDED FOR USE TD GIVE WARNING OF A SHARP RISE OR 
DEPRESSION IN THE PROFILE OF THE ROAD THAT IS SUFFICIENTLY ABRUPT TD AFFECT 
VEHICLE OPERATION OR CAUSE CONSIDERABLE DISCOMFORT TO PASSENGERS.* 

"PAVEMENT ENDS SYMBOL" - THIS SIGN IS INTENDED FOR USE IN ADVANCE OF A POINT WHERE 
THE PAVEMENT SURFACE CHANGES FROM A HARD-SURFACED PAVEMENT TO THE LOW-TYPE 
SURFACE OR EARTH ROAD.* 

"SOFT SHOULDER" - THIS SIGN IS INTENDED FDR USE TD WARN OF A SOFT SHOULDER CONDITION 
THAT COULD PRESENT A PROBLEM TO VEHICLES THAT MAY GET OFF THE PAVEMENT.* 

"SLIPPERY WHEN WET SYMBOL" - THIS SIGN SHOULD BE PLACED IN ADVANCE OF THE CONDITION 
WHERE THE HIGHWAY SURF ACE IS SLIPPERY BEYOND WHAT IS ORDINARY WHEN WET.* 

"SHOULDER DROP-OFF" - THIS SIGN JS INTENDED FOR USE IN ADVANCE OF A SHOULDER 
DROP-OFF THAT EXCEEDS THREE INCHES IN HEIGHT. * 

"UNEVEN LANES" - THIS SIGN IS INTENDED FDR USE IN ADVANCE OF AN UNEVEN ADJACENT 
LANE SITUATION THAT EXCEEDS ONE INCH IN HEIGHT. * 

"LEFT (RIGHT) LANE ENDS" - THIS SIGN IS INTENDED FOR USE IN ADVANCE OF THE PAVEMENT 
WIDTH TRANSITION SIGN (W4-2). 

"LANE ENDS/MERGE LEFT (RIGHT)" - THIS SIGN IS INTENDED FDR USE AS A SUPPLEMENT TO 
THE PAVEMENT WIDTH TRANS!TION SIGN (W4-2). 

"CENTER LANE CLOSED AHEAD" - THIS SIGN SHOULD BE USED IN ADVANCE OF THE POINT 
WHERE WORK OCCUPIES THE CENTER LANE AND TRAFFIC IS DIRECTED TD THE RIGHT DR LEFT 
OF THE WORK ZONE.* 

"DOUBLE ARROW SYMBOL" - THIS SIGN SHOULD BE PLACED AT THE POINT OF THE OBSTRUCTIDN 
IN THE ROADWAY, WHERE TRAFFIC IS PERMITTED TO PASS ON EITHER SIDE OF THE OBSTRUCTION. 

"LOW CLEARANCE SYMBOL" - THIS SIGN IS INTENDED FOR USE IN ADVANCE OF AN OBSTRUCTION 
TD WARN VEHICLE OPERATORS OF CLEARANCES LESS THAN THE MAXIMUM VEHICLE HEIGHT 
PERMITTED PLUS 12 INCHES.* 

"ADVISORY SPEED PLAQUE" - THIS PLAQUE IS INTENDED TO SUPPLEMENT WARNING SIGNS ONLY 
AND SHALL NOT BE MOUNTED ALONE. IT IS USED TO INDICATE THE MAXIMUM RECOMMENDED 
SPEED FDR THE INDICATED CONDITION. 

"ADVISORY RAMP SPEED" - THIS SIGN IS TO BE POSTED TO INFORM MOTORISTS WHAT THE 
SUGGESTED SPEED LIMIT IS ON A RAMP. 

"ROAD/WORK/AHEAD" - THIS SIGN IS TO BE LOCATED IN ADVANCE OF THE INITIAL 
ACTIVITY OR DETOUR A DRIVER MAY ENCOUNTER, AND IS INTENDED TD BE USED AS A WARNING 
OF OBSTRUCTIONS DR RESTRICTIONS. 

"DETDUR/(DIST.)" - THIS SIGN IS INTENDED FOR USE IN ADVANCE OF THE POINT AT WHICH 
TRAFFIC IS DIVERTED OVER A TEMPORARY ROADWAY OR ROUTE. 

"ROAD/CLOSED/(DIST.)" - THIS SIGN IS INTENDED FDR USE IN ADVANCE OF A POINT AT WHICH 
A ROADWAY IS CLOSED TO ALL TRAFFIC OR TD ALL BUT LOCAL TRAFFIC. 

"ONE LANE/ROAD/(DIST.)" - THIS SIGN IS INTENDED FDR USE IN ADVANCE OF A POINT WHERE 
TRAFFIC IN BOTH DIRECTIONS MUST USE A SINGLE LANE. 

"XXX LANE/CLOSED/(DIST.)" - THIS SIGN IS INTENDED FOR USE IN ADVANCE OF A POINT WHERE 
ONE LANE OF A MULTIPLE-LANE ROADWAY IS CLOSED. IT SHOULD BE PROVIDED WITH 
INTERCHANGEABLE PLAQUES READING "RIGHT", "LEFT", AND "CENTER" AT NO ADDITIONAL COST 
TO THE PROJECT. 

''FLAGGER SYMBOL" - THIS SIGN IS INTENDED FDR USE IN ADVANCE OF ANY POINT AT WHICH A 
FLAGGER HAS BEEN STATIONED TO CONTROL TRAFFIC THROUGH OR AROUND THE PROJECT.* 

"GROOVED/PAVEMENT/AHEAD" - THIS SIGN IS INTENDED TO BE USED IN ADVANCE OF A ROADWAY 
THAT HAS BEEN GROOVED AND/OR ROTO MILLED. 

"WORKER SYMBOL" - THIS SIGN IS INTENDED FOR USE IN CONJUNCTION WITH MINOR MAINTENANCE 
AND PUBLIC UTILITY OPERATIONS FOR THE PROTECTION OF MEN WORKING IN OR NEAR THE ROADWAY. 

W21-2 

W21-3 

W21-4 

W21-5 

W21-6 

W21-20 

W21-20a 

W22-l 

W22-2 

W22-3 

"FRESH/OIL" - THIS SIGN IS INTENDED FDR USE WHERE RE-SURFACING OPERATIONS 
HAVE RENDERED THE SURFACE OF THE PAVEMENT TEMP,DRARIL Y WET, AND 
OBJECTIONABLE SPLASHING ON VEHICLES MAY OCCUR.°* 

"ROAD/MACHINERY/ AHEAD" - THIS SIGN IS INTENDED FOR USE IN ADVANCE OF THE * 
AREAS WHERE HEAVY EQUIPMENT IS OPERATING IN DR ADJACENT TD THE ROADWAY. 

"ROAD/WORK/(O!ST.)" - THIS SIGN IS INTENDED FDR USE IN ADVANCE OF 
MAINTENANCE FDR MINOR RECONSTRUCTION OPERATIONS IN THE ROADWAY. 

"SHOULDER/WORK" - THIS SIGN IS INTENDED FDR USE IN ADVANCE OF THE 
PROJECT INVOLVING THE SHOULDER, WHERE THE TRAVELED WAY REMAINS 
UNOBSTRUCTED. 
"SURVEY /CREW" - THIS SIGN IS INTENDED FOR USE IN ADVANCE OF A POINT 
WHERE A SURVEYING CREW IS WORKING IN OR ADJACENT TO THE ROADWAY.* 

"HIGHWAY PAINTING AHEAD" - THIS SIGN IS INTENDED FDR USE IN ADVANCE OF A 
POINT WHERE A PAINT CREW IS WORKING IN OR ADJACENT TD THE ROADWAY. 

"HIGHWAY PAINTING NEXT X MILES" - THIS SIGN JS INTENDED FDR USE IN ADVANCE OF 
PAINT CREW WORKING IN OR ADJACENT TO THE ROADWAY. 

"BLASTING/ZDNE/(DIST.)" - THIS SIGN JS INTENDED FDR USE IN ADVANCE OF 
ANY POINT OR WORK SITE WHERE THERE ARE EXPLOSIVES BEING USED. THE 
W22-2 AND W22-3 SIGNS MUST BE USED IN SEQUENCE WITH THIS SIGN. 
"TURN OFF/2-WAY RADIOS/AND/CELLULAR/PHONES" - THIS SIGN JS TO BE 
USED IN SEQUENCE WITH THE W22-1 AND W22-3 SIGNS AND PLACED AT LEAST 
1000 FEET FROM THE BEGINNING OF THE BLASTING ZONE. 

"END/BLASTING/ZONE" - THIS SIGN IS TD BE USED TD DENOTE THE END OF 
THE RADIO INFLUENCE AREA AND SHALL BE PLACED A MINIMUM OF 1000 FEET 
FROM THE BLASTING ZONE, EITHER WITH OR PRECEDING THE ENO 
CONSTRUCTION SIGN. 

W22-50(X) "ROCK SCALING X MILE(S)" - THIS SIGN JS INTENDED TO BE USED IN ADVANCE 
OF A FLAGGER IN ADVANCED OF THE WORK ZONE AREA. 

c::, 

~~ 
~~ 
e§d 

1-
c::, z 
WW 
1-U v,a::: 
ow 
a. a. 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

ADVANCE PLACEMENT OF WARNING SIGNS 

225 

325 

450 

550 

650 

750 

850 

950 

1100 

1200 

1250 

1350 

ADVANCE PLACEMENT DISTANCE (FEET) 

+ + CONDITION 8: DECLARATION TO THE LISTED ADVISORY SPEED 
(MPH) FOR THE CONDITION 

0 

• • • • 
125 

175 

250 

325 

400 

475 

550 

650 

10 

• • • • • 
125 

200 

275 

350 

425 

525 

625 

20 

• • • • • 
150 

225 

300 

400 

500 

600 

MPH 
30 40 

• • • 
100 

175 

250 

350 

425 

525 

• • 
100 

175 

275 

350 

450 

50 

• • 
175 

250 

350 

60 

• 
150 

250 

70 

100 

+ CONDITION A: SPEED REDUCTION AND LANE CHANGING IN HEAVY TRAFFIC. TYPICAL SIGNS ARE 
"MERGE" AND "RIGHT LANE ENDS". + + CONDITION B: TYPICAL CONDITIONS ARE THE WARNING OF A POTENTIAL STOP SITUATION AND 
LOCATIONS WHERE THE ROAD USER MUST DECREASE SPEED TO MANEUVER THROUGH THE WARNED 
CONDITION. TYPICAL SIGNS ARE "STOP AHEAD", "SIGNAL AHEAD", "YIELD AHEAD", "CURVE", 
"REVERSE CURVE", "TURN". 

• NO SUGGESTED DISTANCES ARE PROVIDED AT THESE SPEEDS, AS THE PLACEMENT IS DEPENDENT 
ON SITE CONDITIONS AND OTHER SIGNING. 

A SUPPLEMENTAL PLAQUE MAY BE USED WITH WARNING SIGNS SPECIFYING THE DISTANCE TD THE 
CONDITION IF THERE IS AN IN-BETWEEN INTERSECTION THAT MIGHT CONFUSE THE MOTORIST. 

* PLACEMENT SHOULD BE IN ACCORDANCE WITH WARNING SIGN PLACEMENT TABLE. 

Colorado Department of Transportation 
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FIELD FIT WING RAIL TO 
BACK OF RAIL. (SEE 

i-------SEE RAIL LENGTH TMlLE-----­

IIITE ND. 3 BELOW) 

FDR TRAFFIC DIVERTED RIGHT, REVERSE 
ANGLE OF STRIPES [l,j THIS SIDE. 

3'-0" MIN 
_J_ 

WARNING LIGHT---, 
(SEE GENERAL t 
NOTE 8.} 

FDR TRAFFIC DIVERTED LEFT, REVERSE 
ANGLE OF STRIPES ON nns SIDE. 

I SEE RAIL LENGTH TABLE I 
ROAD Rll-2 

CLOSED 

l 
5'MIN 

J 
ANDBAGS FDR 

ADDED ST M3ll!TY 
, 6'-6" MAX , Fm TRH'F!C DIVERTED LEFT, 
,--5•-011 MIN-· REVERSE NlGLE OF STRIPES. 

MDV ABLE-SKIDS 

MDV ABLE-HINGED 

TYPICAL TYPE 3 BARRICADES 
!. TYPE 3 BARRICADES HAVE 3 REFLECTDRIZED RAIL FACES IF FACING 

TRH'FIC IN ONE DIRECTION AND 6 IF FACING TRAFFIC IN TWO 
DIRECTIONS. 

2. THE PORTION DF THE POST ABOVE THE GROUND LDE SHALL l!E 
PAINTED IN ACCCRDANCE WITH THE APPRll'RIATE GENERAL NOTE. 

3. DETACHABLE EXTENSION WING RAILS FOO BYPASSING DF ClltSTRUCTION 
EQUIPMENT NlE PERM!TTED,WHEN NECESSARY,DN FIXED DR MOVABLE 
TYPE J BARRICADES. THE LENGTH SHi\U BE ADEQUATE TD CLOSE THE 
BORROW PIT AND/DR SHCllDER AS REQUIRED. 

Com uter File Information 

RAIL LENGTH TABLE 

TYPE 3 BARRICADE LENGTH 
FIXED MOVM3LE 

F - A M - A 8'-14' 

F - 8 M - B 15'- 24' 

F-C M - C 25'- 35' 

F - 0 M - D > 35' 

Sheet Revisions 
Creation Date: 07 /04/12 Date: Comments 

Created 8 : JSW c:::::) 
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FOR RAILS LESS THN-1 3' LONG, 4" 
WIDE STRIPES SHALL BE USED. 

RAIL STRIPING DETAIL 

8" 
TO 
12" 

SHEET ALUMINUM DR 
OTHER SUIT ABLE LIGHT 
WEIGHT MATERIAL.. 

TYPICAL VERTICAL PANEL 
1. IF SPECIAL PANELS 3' DR GREATER IN 

HEIGHT ARE REQUIRED, THEN 611 STRIPES 
SHALL BE USED. 

2. IF FIXED PLACEMENT IS REQUIRED, MOUNT 
ON DELINEATOR POST.SEE COLORADO 
STANDARD PLm S~12-!. 

::::: :: ORANGE:::: :::: ..... ....... , ....... ....... . ............................ 

WHITE 

~DB" 

~DB" 

36" MIN 

_J 
TYPICAL DRUM 
l. THE 18" MINIMUM DIMENSION 

SHALL APPLY TD Tl£ SMALLEST 
MEASUREMENT OF OBLONG, 
RECTANGILAR,m FLATTENED 
SIDE DRUMS. 

2. THERE SHALL BE AT LEAST 
TWO OON'IGE AND TWO WHITE 
HORIZONTAL, CIRCUMFERENTIAL, 
RETRDREFLECT!VE STRIPES ON 
EACH DRUM. 

Colorado Department of Transportation 

89 2829 W. Howard Pl. 
Denver, CO 80204 
Phone:303- 757-9436 
FAX:303-757-9219 

Traffic 8c Safety Engineering MKB 

GENERAL NOTES 

l. THE VARIOUS TYPES, CDMBINAT!lltS NI> N'PLICATIDNS OF SIGNS AND WARNING LIGHTS FDR BARRICADES 
REQUIRED FOR EACH PROJECT 
SHALL BE: 
A. AS SPECIFIED CR arr AILED IN TI£ PLANS. 
B. AS SHOWN IN APPLICABLE TYPICAL ILLUSTRATIONS. 
C. AS C,UED FOR AND SlBJECT TO APPROVAL BY THE ENGINEER. 

2. TEMPORARY AND PERMANENT TYPE 3 BARRICADES SHN..L BE FABRICATED FRDlil APPROVED CRASH TESTED 
MATERIALS. SEE SECTION 614 AND 630 OF THE STANDARD SPECIFICATIONS FDR ROAD ~ BRIDGE 
C[l,jSTRUCT!lll FDR ADDITIONAL REQUIREMENTS. 

3. ALL PAINTING SHALL CONFORM WITH THE FOLLOWING: 
A. THE N'PLICABLE SECTI[l,j OF 508 OF THE STANDARD SPECIFICATIONS. 
8. ALL SKIDS, BRACES AND POSTS SHN..L BE PAINTED WITH 2 COATS OF EXTERIOR WHITE PAINT. 
C. THE BACKSIDES OF RAILS ANO VERTICAL PANEL CHANNELIZING DEVICES FACING Of'E DIRECTION OF 

TRAFFIC ONLY SHALL BE PAINTED WITH EXTERIOR WHITE PAINT. 
D. ALUMINUM OR GALVANIZED STEEL SKIDS, BRACES AND POSTS SHALL NOT BE PAINTED. 

4. ALL STRIPED SURF ACES SHALL C()IFORM WITH THE FOLLOWING: 
A. THE ENTIRE ARE.A IF DRIWGE N'ID WHITE STRIPES SHN..L BE FABRICATED AS ONE PIECE. 
B. HORIZONTAL RAILS, WING RAILS AND VERTICAL PANEL CHANNELIZING DEVICES SHALL HAVE ORANGE 

AND WHITE STRIPES ON TIE FACE SIDE(S) SLN'ITING DOWNWARD AT A 45° ANGLE TOWARD THE 
SIDE(S) TO WHICH TR.ffFIC IS TO PASS m TURN. 

C. PERMANENT BARRICADES SHALL HAVE RETRDREFLECTIVE RED AND WHITE STRIPES. THEY MAY BE USED 
AT LOCATIONS TD MARK THE END OF A ROAD, STREET DR HIGHWAY THAT ENDS AT A "T" INTERSECTION, 
DR WHERE TIERE IS ND CROSSROAD DR OUTLET. 

D. ALL RETROOEFLECTIVE SHEETING SHALL CONFORM TO ASTM D4956: 
I. ORN'IGE Nf) WHITE SHALL BE TYPE IV MINIMUM. 
2. RED AND WHITE SH.U BE TYPE IV MINIMUM. 

5. FDR M.L WOODEN BARRICADE C~ENTS NOlil!N.tJ... LUMBER DIMENSICIIS NlE SATISFACTORY. 

6. ALL SCREWS, BOLTS, NUTS Nfl WASHERS SHALL BE G.tJ...VANIZED DR CADMIUM PLATED. 

7. ST ABILITY OF BARRICADES AND CH~ELIZING DEVICES SHALL CONFORM WITH THE FOLLOWING: 
A. SKIDS (BASES) OF lill\lABLE BARRICADES SHALL BE WEIGHTED WITH SN'IDBAGS Otl.Y WHERE 1-ECESSARY 

TO PROVIDE ST ABILITY 
B. ND MOVABLE DR POOTABLE DEVICE SH.U BE WEIGHTED BY ANY METfO> CR WITH ANY MATERIAL THAT 

WOULD MAKE TIEM HAZARDOUS TD MOTORISTS. 

8. WARNING LIGHTS USED WITH BARRICADES, DRUMS NI> VERTICM. PANELS SHALL CONFORM WITH TIE 
FOLLOWING: 
A. USE FLASHING WARNING LIGHTS WHEN DEVICES ARE USED SINGLY, N'ID STEADY BURN LIGHTS WHEN 

THEY ARE USED IN A SERIES FOR CHANNELIZAT![l,j. 
8. THEY SHALL l!E POSITIONED ABOVE THE TOP RAIL OF BARRICADES OR ON TOP OF DRUlilS NI> VERTICM. 

PANELS. 

9. C[l,jCRETE BARRIER (TEll'OOARY} SHALL CONFORM WITH: 
A. PRECAST CONCRETE BARRIER AS SHOWN ON COLORADO STNflARD PLAN M-606-14. 
B. BARRIER REFLECTORS SHALL BE INSTALLED THAT MEET THE REQUIREMENTS OF STNflARD TYPICAL 

DELINEATm INSTALLAT!lltS, EXCEPT THE MAXIMUM SPACING SHALL BE 50', N'ID THEY WILL NOT l!E PAID 
FOR BUT ARE INCLUDED IN Tl£ COST OF THE BARRIER. 

C. CONCRETE BARRIER END TREATMENT SHN..L BE IN ACCDRDN'ICE WITH CL.EAR ZONE CRITERIA, N'ID PLACED 
AS SHOWN ON THE PLANS. 

LO. SIGN PANELS MOONTED DN BARRICADES WILL BE PAID FOR SEPARATELY. 

BARRICADES, DRUMS, 
CONCRETE BARRIERS 

(TEMP) & VERTICAL PANELS 
Issued By: Traffic 8i Safety Engineering Branch July 311 2019 
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20¥511 

25" 

1B" 

r 
51 

12" YELLOW LENS 
u·----SIGNAI. HE/4l (Typ) 

1211 \uN 
l 

PAl£L ATTACHMENT 
SEE NOTE t«I. 5 

6"X6" TIMBER SIGN POST Ill 
AS APPROVED BY THE ENGI~ER. 

/ DRRJ. " ll<lf<lillAY tll.ES 
AT 4" Altl 18". NO OTHER 
Hll.ES WILL BE PERMITTED. 

90" ELBOW 

~" MINIMLII DIA RIGID 
ERGROt,jD CONDUIT 

(CFT!ONN..). 

COMPLETE INSTALLATION WITH DIAMOND PANEL 

TYPICAL ELEVATION FACING TRAFFIC 

DOOR 
HINGE 

TYPICAL SIGNAL HENJ 12" 
YELLOW OR RED LENS WITH 
150 WATT LAlf' OR JTE N.1BER 
LED 

PLUG UNUSED OPENINGS 

SLIP FIT COLLAR FOR 6"X6" 
Tllol'IER POST I TRIMMED TO FIT, Ill 

12" 

36" 

12" 

12" 

2411 

12" 

AS DIRECTED BY THE ENGINEER. J--,,,.-

TYPICAL SIGNAL HEAD - 1211 LENS 

12" YELLOW LEHS 
SIGNN.. HENJ (TYP) 

PAIEL 
A TT AC ft.A ENT 

WITH RECTANGLE PANEL 

GR~DING 

6"X6" TIMBER 
POST 

ROD 

UNDERGROUND VIEW AT BEACON 

24" LtlDERGRQlfl 

VIEWS AT BEACON 

6
,, JO" Uf'aR RQNJWAY 

_i MIN DEPTH 

12" RED LENS SIGNN.. 
HEAD (TYP) 

1V4" DIA (MIN) CDltlUIT 
(211 DIA (MIN) WHEN UNDER 
ROAD) """;_LJ 

WITH OCTAGON PANEL 

I;., ~~D (DOES NOT APPLY FOR JACKED CONDUIT) 

TRENCHING DETAIL 
PAIEL 
ATT ACftJENT 

---SERVICE POLE 

VIEW AT POWER SOURCE 

TYPICN.. N.. TERNATE GROLtlDING METHODS 

UNDERGROUND VIEWS AT POWER SOURCE 

LOCATJ!tl Mil CCJlFIGl.RATION OF ELECTRICN.. EQUIPMENT 
IS OIAGRN.11o1ATIC ONLY (USE ANY METHOD COt.l'L YING 
WITH THE GENERAL NOTES) 

TYPICAL ELECTRICAL SERVICE DETAILS 

VIEWS AT ENCLOSURES 

GENERAL NOTES 
1. ALL ELECTRICAL MATERIALS AND WORKMANSHIP SH,U CONFORM TD THE LATEST 

REQUIREMENTS OF THE NEX1• NEMA. UL DR EIA WHEREVER APPLICABLE, ANY STATE 
AND LOCAL CODES DR ORDINANCES WHICH MAY APPLY, AND THE FOLLOWING: 

A. IT IS THE CONTRACTOR'S RESPONSIBILITY TD OBTAIN A POWER SOURCE. 
B. THE CONTRACTOR IS TD PROVIDE ALL NECESSARY WIRING WITHIN THE BEACON 

AND FROM THERE TO THE POWER SOURCE. THE UTILITY COMPANY WILL MAKE 
THE CONNECTION WITH THE CONTRACTOR'S WIRING. 

C. THE ELECTRICAL SERVICE BETWEEN A REMOTE POWER SOURCE AND THE 
FL/ISHING BEACON SHALL BE UNDERGROUND DR AERIAL DROPPED /IS 
AUTHORIZED BY THE ENGINEER. 

D. IF POWER IS SUPPLIED BY SOLAR PANELS, THE SOLAR PANELS AND POWER 
BOX SHOULD BE MOUNTED ON A SEPARATE POST BEYOND THE CLEAR ZONE 
OR BEHIND GUARD RAIL DR BARRIER. WHERE THIS IS NOT POSSIBLE THE 
PANELS MUST BE A MINIMUM HEIGHT DF 7 FEET FROM THE B/ISE OF THE 
POST AND SHALL FACE AWAY FROM TRAFFIC. POWER BOXES SHALL BE 
BURIED SD THAT ND MORE THAN 4 INCHES OF THE BOX IS /!BOVE GROUND. 

E. THE "FLASHER" SHALL BE HOUSED IN A SUIT /ISLE ENCLOSURE ON THE 
UTILITY POLE AT THE POWER SOURCE UNLESS THE ENGINEER DIRECTS THAT 
THE ENCLOSURE BE MOUNTED ON THE BEACON POST OR THAT THE DEVICE 
MAY BE CONTAINED WITHIN THE SIGNAL HEAD ITSELF. 

F. A SUITABLE ENCLOSURE FDR THE FLASHER SHALL BE PROVIDED.A RAIN 
TIGHT JUNCTION BOX OR CAN, WITH A SURFACE MOUNT ME/ISURING 
APPROXIMATELY 8 INCHES X 8 INCHES )( 4 INCHES, WITH A FLANGED SCREW 
ATTACHED COVER, AND FABRICATED FROM NOT LESS THAN 16 GAGE GALVANIZED 
STEEL, SHALL BE PROVIDED. 

G. A BUILT-IN RADIO INTERFERENCE SUPPRESSION DEVICE AND A PHOTOCELL 
SENSOR TYPE SIGNAL LAMP DIMMER SHALL BE PROVIDED FDR EACH FL/ISHING 
BEACON. 

H. AN MJTOMATIC AND MANUAL MECHANISM FDR TURNING OFF THE FL/ISHER 
APPROVED BY THE ENGINEE~ SHALL BE PROVIDED. IF THE FIELD CONDITION 
DOES NOT WARRANT THE us~ DF THE SIGN THE FL/ISHING BEACON SHALL 
BE TURNED OFF AND THE SIGN SHALL BE ~OVERED WITH THE APPROPRIATE 
MATERIAL /IS APPROVED BY THE ENGINEER OR THE SIGN SHALL BE TURNED 
SO IT IS NOT FACING TRAFFIC. 

2. TIMBER POSTS SHALL BE IN ACCORDANCE WITH SECTION 614 OF THE STANDARD 
SPECIFICATIONS /IS TD SIZE, ALTERNATE SIZE, GRADE, SPECIES, TREATMENT, AND 
BREAKAWAY HOLES. 

3. FOR LATERAL AND VERTICAL PLACEMENT DF FLASHING BEACON (PORTABLE), SEE 
COLORADO STANDARD PLAN S-614-1. 

4. SIGNS MOUNTED ON THE MEDIAN OF DIVIDED HIGHWAYS WHERE MEDIAN BARRIER IS 
IN PLACE SHALL NOT USE A MOUNTING THAT "STRADDLES" MUL T!PLE BARRIERS. 
THEY MAY BE MOUNTED ON A SINGLE BARRIER WITH A "SADDLE" TYPE BRACKET. IF 
THE BRACKET ALLOWS THE SIGN PANEL TO BE TURNED PARALLEL TO THE ROADWAY, 
THE SIGN MAY REMAIN IN PLACE WHEN NOT APPLICABLE BUT LAYING THE SIGN 
PANEL DOWN IN A HORIZONTAL POSITION IS NOT PERM!T~ED. ALL OTHER SIGNS 
THAT ARE NOT IN USE SHALL BE REMOVED FROM THE SHOULDER ANO CLEAR ZONE, 
SOLAR PANELS SHALL NOT BE PLACED ON TOP OF BARRIER OR WITHIN A MEDIAN. 

5. BACKING ZEE PANEL ATTACHMENT IS NOT REQUIRED.IF USED,SEE COLORADO 
STANDARD PLAN S~14-3. 

~ 
..t.. EXISTING GROUND AT SERVICE POLE; 

OTHERWISE PULL THRU CONDUIT Ill 
ATTACH TO CONDUIT ~ D TN' DFF 
UNDERGROUltl 

• PROVIDE WEEP lf!LE WITH AERIAL 
DRDP SERVICE 

• CFTIDNAL (PER UTILITY C!ltlPANY 
REQUIREMENTS) 
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TYPICAL SIGN SIZES: 
24" X 36" 
36" X 42" 

POST TYPE 

SllUARE TUBING 
SQUARE l\JBING 
SQUARE TUBING 
SQUARE TUBING 
SOUARE TUBING 
SQUARE TUBING 
SQUARE l\JBING 
SClllA/lE TUBING 

2" (TYP.} 

l 
Tl 

H 

• SIGN PQSI REQUIREMENTS 

POST SIZE 
MAX. CLEAR 

HEIGHT, H (FT.) 

2.25" X 2.25" 12 GA. 10 
1.75" X 1.75" 12 GA. 9 
2.00" X 2.00" 12 GA 9 
2.25" X 2.25" 12 GA.l 9 
1,1::,n X I.ta" ( IZ GA 8 
2.IJIJ" X 2.uu-· 12 G-' 8 
1.75" X 1.75" I 2 GA 7 
2.00" X 2.00" 12 GA. 7 

• SINGLE POST SHALL BE Pl.ACE IN THE CENTER OF THE SIGN 

TYPICAL SIGN SIZES: 
30" X 30" 
36" X 36" 

H 

MAX. SIGN 
AREA (SF) 

10.5 
5 
8 

10.5 
6 
9 
7 

10 

SINGLE POST INSTALLATION 

w 

0.2W 0.6W 

(TOT ilJ.. SIGN AREA NOT TO EXCEED 10.5 SFI 

w 
0.2W 0.2W 

2" (TYP.) 0
06W 0.2W 

2" (TYP.) 

-, J 
TT 

POST TYPE 
.O.U-CHA!f,jEL 
.0. SQUARE TUBING 
.c,. SoUARE TUBING 
0 SQUARE TUBING 
0 SQUARE TUBING 

W (12' MAX.) 

0.6W 0.2W 

D 2"(TYP.) 

Jf 

0.2W 

12' WIDTH (MAX.} 

w 

I 0.3W 1_0_.3_W_l--,-0._2W--~ 

7' SPACING (MAX.) 

H 

2" (TYP.) 

TYPICAL SIGN SIZES: 
96" X 60" 

108" X 60" 
120" X 60" 

, / , )' /): 

• SIGN POST REQUIREMENTS 

POST SIZE '41AX. CLEAR MAX. SIGN 
HEIGHT, H (FT.) AAEA (SF) 

J LB./FT . l1 36 
? ~nu X ? ~nu 110 r., 1 9 45 
2.50" X 2.50" 110 GA.I 7 50 
2.50" X 2.50" no GA.I l1 36 
2.50" X 2.50" 110 GA.I 9 45 

TRIPLE POST INSTALLATION 
(TOT N.. SIGN NO NOT lO EXCEED 50 SF) 

e SIGN POST REQUIREMENTS 

POST TYPE POST SIZE MAX. CLEAR 
IEIGHT, H (FT.) 

TYPICAL SIGN SIZES: 
48" X 48" 

SQUARE TUBING 
SQUAAE TUBING 

2.25" X 2.25" C12 GA.I 
2.25" X 2.25" 112 GA.l 

H 
TYPICAL SIGN SIZES: 
36" X 48" TYPICAL SIGN SIZES: 

SQUARE TUBING 2.25" X 2.25" Cl2 GA.I 
SQUARE TUBING 2.25" X 2.25" C12 GA.I 

H 
48" X 60" H 72" X 60" 

96" X 48" 
7'1 MAX. I 

SPACING 

r.. L>-CHANNEL 3 LB.IFT. 
r.. U-CHANNEL 3 LB.l•T. 
I\ ~CJllAN'I" ( LIHINl 'O 2.50" X 2.50" CIO GA.I 

DOUBLE POST INSTALLATION 
(TOT N.. SIGN Nl£A NOT Til EXCEED JO SF) 
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11 
9 
B 
7 
II 
9 
7 

MAX. SIGN 
AREA (SF) 

13 
15 
16 
20 
25 
JO 
36 

GENERAL NOTES 
1. ALL SQUARE TUBING SIGN POST REQUIREMENTS ARE BASED ON A 10 OR 12-GAUGE 

THICKNESS, ASTM "570 GRADE 50 STEELi A MINIMUM YIELD STRENGTH OF 601.000 PSI 
AND A 70 MPH WIND LOAD. ALL U-CHANNtL SIGN POSTS REQUIREMENTS ARE ~ASED ON 
A MINH.MA YIELD STRENGTH OF 80,000 PSI AND 85 MPH WIND LOAD. 

2. STEEL PDSTSbBASE POST~ AND SLIP BASES FDR ALUMINUM PANEL SIGNS SHALL BE 
SELECTED FR M THE CD01 APPROVED PRODUCT LIST. 

3. BASE POSTS SHALL NOT EXTEND MORE THAN 4" ABOVE GROUND LEVEL AND SHALL BE 
DF THE SAME WEIGHT/GAUGE AND TYPE AS THE SIGN POST. 

4. INTERMIXING DF U-CHANNEL AND SQUAAE TUBING POSTS, POSTS OF DIFFERENT 
WEIGHTS/GAUGES OR PRODUCT BRANDS IS PROHIBITED. 

5. SUPPLEMENTAL SIGNS SHALL NOT BE ATTACHED DIRECTLY TO PRIMARY PANELS. 

6. SPACING BETWEEN SUPPLEMENTAL PANELS AND PRIMARY PANELS SHALL NOT EXCEED 6" 

7. SIGN PANELS PLACED PARALLEL TD TRAFFIC SHALL BE MOUNTED DN A 
MULTI-DIRECTIONAL BREAKAWAY SYSTEM. (SEE ST AND ARD PLAN S-630-4, SHEET 2) 

8. AN APPROVED SLIP BASE IS REQUIRED WITH THE DOUBLE POST AND TRIPLE POST 
INSTALLATION. (SEE STANDAAD PLAN S-630-4, SHEET 2}. 

9. SEE MANUFACTURER'S DRAWINGS FDR SPECIFIC ASSEMBLY INFORMATION (POST-TO-BASE 
POST OVERLAP)LINCLUDING TYPES or NUTS, BOLTS, WASHERS, AND OTHER PARTS 
REQUIRED FOR l'RODUCT USE. 

10. LAP-SPLICE DR MULTI-DIRECTIONAL SLIP BASE MAY BE USED. SEE STANDARD PLAN 
S-630-4, SHEET 2. 

LEGEND 
e SEE GENERAL NOTE 1. 
A. SEE GENERAL NOTE 4. 
6. SEE GENERAL NOTE 8. 
e SEE GENERAL NOTE 9. 
0 SEE GENERAL NOTE 10. 

e SQUARE TUBING 
(SLEEVE BASE) 

*BASE POST 
(36" MIN.} 

TOP POST 

* BASE POST FOR SQU-6RE TUBING 
TO BE NEXT SIZE LARGER THAN BASE POST 
SIGN POST. 

e U-CHANNEL 
(Lff' SPLICE) 

4" MAX. A. 

GROUND 
LEVEL 

42" 

TRAFFIC FLOW 

BASE POST INSTALLATION DETAILS 
FOR SQUARE TUBING AND U-CHANNEL SYSTEMS 

(SEE STANDARD PLAN 5-iiJCH, SfEET 2 F~ lil.lLTI-OIRECTIONN.. SLIP BASE SYSTEMS) 

STEEL SIGN SUPPORT 
(TEMPORARY) 

INSTALLATION DETAILS 

STANDARD PLAN NO. 
S-630-4 
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%"-16 GR.6DE B 
SERRATED FLANGE NUTS 

%"-16 GR.6DE 8 FLANGED BOLT 

SUB-ASSEMBLY 

TEFLON RETAINER GASKET 

COMBINATION ANCHOR 

SQUARE TUBING SLIP BASE 

21/z" X 21/z" SQUARE TUBING (TYP.) 

%"-16 GR.6DE 8 
SERRATED FLANGE NUTS 

%"-16 GRADE 8 FLANGED BOLT 

%;11-18 CORNER BOLT 

LOCK NUT 

42" BASE POST 

,,,_ _ _, 

U-CHANNEL SLI P BASE 

FLAT WASHER 

7fo11 X l7fo" SLIP S>fE 
SOCKET-HE.6D ATTACHMENT 
BOLTS 

LOCK NUT 

I 111 11 1=-
_111-. 

NOTE: BOLTS SHOULD BE TIGHTEN V2 TD 7'4 TURN >fTER SNUG. 

SOIL ANCHOR DETAIL 
(NOT TO EXCEED 4" ,OOVE GRllJND LEVEL) 

6.58" 
3.2911 3.29" 

8=5.98" 

36" 

SOIL PLATE 

R=O 31"-\--, . _v+\; ~-- ---.-----

~ 
ANCHOR TOP VIEW 

GENERAL NOTE: 

THE CONTRACTOR SHALL INST >LL THE SOIL ANCHOR AND 
SLIP BASE PER THE MANUFACTURER'S RECOMMENDATIONS 
WITHOUT ADDITIONAL COMPENSATION. 

LOCK NUT 

LDCK WASHER 

FLAT WASHER 

1/2" X 21/a" 
SLIP SAFE ATTACHMENT BOLTS 

STEP 1 KEEPER PLATE 

KEEPER PLATE 

TOP OF LOWER SLIP PLATE 

ANCHOR FRONT VIEW 
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DETAIL 

TEMPORARY PORTABLE RUMBLE STRIP ARRAYS 
(SEE DET AfL BELOW) 

Varies 40' 

TEMPORARY PORTABLE RUMBLE STRIP ARRAY 

L 

L 
* W20-7 
A 

T=lOO' 

• • 
• 

a 

CASE ND, l 

• 
•• • 

TYPICAL APPLICATION 
TWO-LANE UNDIVIDED HIGHWAY 

r 
• • 

OPTIONAL RUMBLE 
STRIP (SEE NOTE 10) 

GENERAL NOTES 

1. TEMPORARY PORTABLE RUMBLE STRIP ARRAYS SHALL BE PLACED IN 
ADVANCE OF EACH FLAGGING STATION WHEN CALLED FDR IN THE PLANS. 

2. TEMPORARY PORTABLE RUMBLE STRIP ARRAYS ARE USED TO SUPPLEMENT A 
SERIES OF ADVANCED WARNING SIGNS AND SHALL BE INSTALLED AND REMOVED 
WHEN THE SIGNS ARE INSTALLED AND REMOVED. 

3. REMOVE THE TEMPORARY PORTABLE RUMBLE STRIPS PRIOR TD REMOVING THE 
ADVANCED WARNING SIGNS. 

4. LANE WIDTHS SHOULD BE MAfNT AfNED THROUGH WORK ZONE TRAVEL L/IJ'IES 
WHEREVER PRACTICAL. 

5. DO NOT USE TEMPORARY RUMBLE STRIPS ON SLIPPERY SURFACES, SUCH AS 
WET OR SANDY PAVEMENT. 

6. DO NOT USE TEMPORARY RUMBLE STRIPS ON HORIZTONAL CURVES. 

7. USE TEMPORARY PORUBLE RUMBLE STRIPS ON ROADWAYS WITH POSTED WORK 
ZONE SPEED LIMITS OF 75 MPH OR LESS. 

8. FOR THE LOWEST AJR TEMPERATURE TO APPLY THE TEMPORARY PORTABLE 
RUMBLE STRIPS ON ROAD PAVEMENTS,CONTACT THE TEMPORARY PORTABLE 
RUMBLE STRIP MANUFACTURER. 

9. INSTALL PER MANUFACTURER'S RECOMMENDATIONS. 

10. OPTIONAL RUMBLE STRIP TD INST ALL, AS DIRECTED BY THE ENGINEER. 

II 

~ 
W20-4 

'if + c* VARIES 
W20-70 

) 

II ii w 

LEGEND 
• CHANNELIZING OEVICE:FOR TYPE OF DEVICE TO BE USED SEE THE 

SCHEDULE OF CONSTRUCTION TRAFFIC CONTROL DEVICES ' NCLUDED IN PLANS. 
...... DIRECTION OF TRAVEL 

r FLAGGER 
.,.~..,,,..,,.,.,., WORK AREA 

T = TERMINATION TAPER = 100' 
S = WORK ZONE SPEED LIMIT 
W = LANE WIDTH 
L • MERGING TAPER (S > 45 MPH) • WxS 
L • MERGING TAPER (S < 45 MPH) • (Wxsl )/60 
N • NUMBER OF DEVICES (L/S) + 1 
N = NUMBER OF DEVICES AT TERMINATION TAPER = 5 (MIN.) 

!KEY TD APYHJCE SIGNING DISTANCES 

ROAD TYPE 
DIST»ICE BETWEEN SIGNS (FT.) 

A B C 
URBAN (S < 45 MPH) 100 100 100 

URBAN (S > 45 MPH) 350 350 350 
RURAL 500 500 500 

Colorado Department of Transportation 

Q 2829 W. Howard Pl. 
Denver, CO 80204 

~ Phone: 303- 757- 9436 
~ FAX:303-757-9219 

PORTABLE RUMBLE 
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TEMPORARY PORTABLE RUMBLE STRIP ARRAYS 
(SEE DETAIL BELOW) 

r! 

\ 

W2H 

\ 

~ 
R20-5(R) 

Varies 40' 

DETAIL - TEMPORARY PORTABLE RUMBLE STRIP ARRAY 

VARIES 

~ 
R4-I 

• • • 
• • 

L 

- ..... • 

CASE NO, 2 
TYPICAL APPLICATION 

• • • 

T•LOO' 

MULTI-LANE DIVIDED HIGHWAY WITH RIGHT LANE CLOSED 

L 
OPTIONAL RUMBLE 
STRIP (SEE NOTE 9) 

GENERAL NOTES 

1. TEMPORARY PORTABLE RUMBLE STRIP ARRAYS ARE USED TO SUPPLEMENT A 
SERIES OF ADVANCED WARNING SIGNS AND SHALL BE INSTALLED AND Rn40VED 
WHEN THE SIGNS ARE INSTALLED AND REMOVED. 

2. REMOVE THE TEMPORARY PORTABLE RUMBLE STRIPS PRIOR TO REMOVING THE 
ADVANCED WARNING SIGNS. 

3. LANE WIDTHS SHOULD BE MAINTAINED THROUGH WORK ZONE TRAVEL LANES 
WHEREVER PRACTICAL. 

4. DO NOT USE TEMPORARY RUMBLE STRIPS ON SLIPPERY SURFACES,SUCH AS 
WET DR SANDY PAVEMENT. 

5. DO NOT USE TEMPORARY RUMBLE STRIPS ON HORIZTONAL CURVES. 

6. USE TEMPORARY PORT ABLE RUMBLE STRIPS ON ROADWAYS WITH POSTED WORK 
ZONE SPEED LIMITS OF 75 MPH OR LESS. 

7. FDR THE LOWEST AIR TEMPERATURE TO APPLY THE TEMPORARY PORTABLE 
RUMBLE STRIPS ON ROAD PAVEMENTS,CDNTACT THE TEMPORARY PDRTIIBLE 
RUMBLE STRIP MANUFACTURER. 

8. INST ALL PER MANUFACTURER'S RECOMMENDATIONS. 

9. OPTIONAL RUMBLE STRIP TD INST ALL, AS DIRECTED BY THE ENGINEER. 

w 

LEGEND 
• CHANNELIZING DEVICE:FOR TYPE DF DEVICE TO BE USED SEE THE 

SCHEDULE OF CONSTRUCTION TRAFFIC CONTROL DEVICES ~NCLUDED IN PLANS. 

...... DIRECTION OF TRAVEL 

~ WORK AREA 

T = TERMINATION TAPER = 100' 
S = WORK ZONE SPEED LIMIT 
W = LANE WIDTH 
L = MERGING TAPER (S ~ 45 MPH) = WxS 
L • MERGING TAPER (S < 45 MPH) • (Wxri- )/60 
N • NUMBER OF DEVICES (L/S) + 1 
N • NUMBER OF DEVICES AT TERMINATION TAPER • 5 (MIN.) 

-i<EY JO ADVANCE SIGNING DISTANCES 

ROAD TYPE 
DIST N-ICE BETWEEN SIGNS (FT.) 

A B C 
URBAN (S < 45 MPH) 100 100 100 
URBAN (S > 45 MPH) 350 350 350 
RURAL 500 500 500 
EXPRESSWAY / FREEWAY 1,000 1500 2,640 
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LEGEND GENERAL NOTES 

CIID IMPACT ATTENUATOR (TEMP) 

- CONCRETE BARRIER (TEMP) 

-=a CONCRETE BARRIER (TEMP) (OPTIONH.) 

• ~~~~5uz~f .Plliflc: ~OORNT\[E ofvI2ifi~crna~5 VJEf AfE~LANS . 

TEMPORARY EMERGENCY PULL-OFF AREA 

WORK AREA 

THE ADDED EMBANKMENT SHALL BE CONSTRUCTED IN ACCORDANCE WITH SECTION 203 
(IF APPLICABLE). 

L = TEMPORARY EMERGENCY PULL-OFF LENGTH 
PO = 725' MINIMUM, 0.25 MILE DESIRABLE. AN ADDITIONAL 100 FEET SHOULD BE ADDED TO THE 

LENGTH OF THE TEMPORARY EMERGENCY PULL-OFF TO SERVE AS AN ACCIDENT 
INVESTIGATION AREA. 

W = TEMPORARY EMERGENCY PULL -OFF WIDTH 
= 12' MINIMUM 
= 15' MAXIMUM 

T = TAPER 
= 11:1 MINIMUM 
= 17:1 DESIRABLE 

• SEE TABLE 2C-4 (CONDITION A) OF THE MUTCD FOR THE PLACEMENT DISTANCE 
OF THE "EMERGENCY PULL-OFF AREA" ADVANCE WARNING SIGN. 

! xxx FT! W16-2aP 

(SEE GENERAL 
NOTE 6A) 

VMIES 

Wll-30 

(SEE GENERAL 
NOTE 68) 

I xxx FT! Wl6-2aP 

I. CONSIDER ADDING W.4PORARY EMERGENCY PULL -OFF MEA(S) WHEN ANY OF THE FOLLOWING 
CONDITIONS EXIST: 
A. BOTH LEFT AND RIGHT SHOULDERS WILL BE CLOSED SIMULT ANEDUSL Y FOR A DISTANCE 

GREATER THAN 0.50 MILES. 
B. PROJECTS HAVE BEEN IDENTIFIED AS "SIGNIFICANT PROJECTS" (SEE PAGE 1 OF THE COOT 

WORK ZONE SAFETY AND MOBILITY RULE PROCEDURES DOCUMENT - JANUARY 2009). 
C. ON DIVIDED HIGHWAYS WITH THREE OR MORE LANES IN EACH DIRECTION, THE LEFT DR 

RIGHT SHOULDER IS TO BE OPEN WHILE THE OPPOSITE SHOULDER IS TD BE CLOSED. 
D. HIGH CRASH LOCATIONS HAVE BEEN IDENTIFIED WITHIN OR NEAR THE WORK ZONE LIMITS. 
E. ALTERNATE PLACES OF REFUGE DO NOT EXIST NEARBY. 

2. "SHOULDER CLDSED1. AND EMERGENCY PULL -OFF AREA" SIGNS AND PLAQUES SHALL BE MOUNTED 
ON THE SIDE OF THE RD/IDWAY WHERE THE SHOULDER IS AFFECTED. USAGE OF THESE SIGNS 
ON THE OPPOSITE SIDE OF DIVIDED HIGHWAYS IS OPTIONAL. MOUNT ALL OTHER SIGNS ON BOTH 
SIDES OF THE WORK-AFECTED ROADWAY ON DIVIDED HIGHWAYS. 

3. FDR WORK AREAS GREATER THAN 1 MILE IN LENGTH MULTIPLE EMERGENCY PULL-OFF AREAS MAY 
BE USED AT A SPACING OF 0.50 MILE MINIMUM, AND 1 MILE MAXIMUM, DR WHERE APPROPRIATE, 
AS DESIGNATED BY THE ENGINEER. 

4. EMERGENCY PULL-OFF AREAS SHOULD NOT BE LOCATED WHERE /IDEQUATE SIGHT DISTANCES FOR 
ACCELERATION AND DECELERATION MANEUVERS WOULD NOT EXIST. THE LOCATION OF TEMPORARY 
TRKFIC BARRIER AND CONSTRUCTION ACTIVITIES OCCURRING ON THE INSIDE OF HORIZDNT AL 
CURVES JUST BEHIND THAT BARRIER SHOULD BE CONSIDERED WHEN DETERMINING WHETHER 
MOTORISTS WILL HAVE ADEQUATE SIGHT DISTANCE THROUGH A HORIZONTAL CURVE. 

! XXX FT! W16-2aP 

IMP ACT ATTENJA TOR (TEMP) 
(DNL Y NEEDED IF ATT ACfED TD END [F 
OPTIONH. TEll'OR~Y CONCRfil BMRIER) 

PULL -OFF AREA 

5. WHEN TEMPORARY EMERGENCY PULL -OFF AREAS ARE INTENDED TO SERVE AS AN ACCIDENT 
INVESTIGATION AREA, LAW ENFORCEMENT PERSONNEL SHOULD BE INVOLVED EARLY IN 
CREATING THE TR>Ef'IC CONTROL PLAN. 

6. FOR SHOULDER CLOSURES GREATER THAN 0.50 MILES IN LENGTH, ADVANCED WARNING SIGNS 
SHOULD BE PLACED AS FOLLOWS: 
A. W7-3aP PLAQUE SHOULD BE ATTACHED TO THE FIRST "SHOULDER CLOSED" 

ADVANCED WARNING SIGN IN SEQUENCE. 
B. THE SECOND "SHOULDER CLOSED" ADVANCED WARNING SIGN SHOULD BE REPLACED 

WITH EITHER: 
A "NO EMERGENCY PULL -OFF AREA" IF NO PULL -OFF M EAS ARE PROVIDED 
THROUGHOUT THE WORK AREA, OR 
A "EMERGENCY PULL-OFF AR(A" ADVANCED WARNING SIGN WITH A Wl6-2aP PLAQUE 
IF EMERGENCY PULL-OFF AREAS ARE PROVIDED THROUGHOUT THE WORK AREA. 

7. THE TEMPORARY CONCRETE BARRIER SHALL BE TIED TD AN EXISTING STRUCTURE DR GUARD 
RAii:iFLARED DR EXTENDED, TO MEET CLEAR ZONE REQUIREMENTS,DR FITTED WITH AN IMPACT 
ATTt.NUATOR DEVICE. 

w 

EXISTING SHOULDER 

-------

IWACT ATTENUATOR (TEMP) 
([Ill Y NEEDED IF ATTACHED TO END OF 
TEMPORARY CONCRETE BAAR!ER) 

OPTIDNH. CltlCREl[ BARRIER (mt') A 

IIIA OR PCC TD MATCH WITH EXISTING 
EDGE OF PAVDENT (IF APPUCABLE) 

J:i S/. 
-- .... ~QI> 

h ((,r~/:J..lfl'fh 

SECTION A-A 

EMERGENCY PULL-OFF LAYOUT 

1) .......... ~ --------":::=:.. ______ _ 
A IF EXISTING SIDE SI-OPE RATE IS 3:1 Ill FLATlER, 

TEMPORAAY CONCRETE BAARIER tllT NEEDED 

INTERSTATE, FREEWAY, EXPRESSWAY OR OTHER DIVIDED HIGHWAYS WITH MINIMUM 111 TRAVEL LANES 
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0(1 ° )8 

-• 
L 

l!I 
IZI 
!"a 

TYPICAL PLACEMENT OF VMS 

SYMBOLS 

PORTABLE VARIABLE MESSAGE SIGN (VMS) 

LAW ENFORCEMENT VEHICLE WITH FLASHING RED AND BLUE LIGHTS 

DIRECTION OF TRAVEL 

CHANNELING DEVICE: FDR TYPE Of' DEVICE TO BE USE~ SEE SCHEDULE 
OF TRAFFIC CONTROL DEVICES INCLUDED IN THE PLAN:,. 

WORK AREA 

LENGTH OF ROLLING RD1'DBLDCK OPERATION 

TO BE PLACED ON DAY 1 OF THE ROLLING RD1'DBLDCK OPERATION 

TO BE PLACED ONE WEEK PRIOR TD ROLLING RD1'DBLOCK OPERATION 

TO BE PLACED DURING ROLLING ROADBLOCK OPERATION 

BEGININING OF ROLLING ROADBLOCK OPERATION 
(FOR MORE DETAILS, SEE SHEET 3 OF 3) 

GENERAL NOTES 

1. ROLLING ROi'DBLOCK IS A TRAFFIC CONTROL TECHNIQUE TO SLOW (STOP, IF NEEDED) TRAFFIC TO FACILITATE SHORT 
DURATION WORK OPERATIONS WITHOUT AN ELABORATE AND DIFFICULT DETOUR. TRAFFIC CONTROL LAW ENFORCEMENT 
OFFICERS PACE,DR SLOW, THE TRAFFIC TO A SPEED THAT PROVIDES APPROXIMATELY 20-30 MINUTES TD PERFORM 
THE SPECIFIED CONSTRUCTION. 

2. ON THE DAY OF THE ROLLING ROADBLOCK OPERATION, THE VARIABLE MESSAGE SIGN(S) SHALL BE REVISED TO INDICATE 
THE ACTIVITY WILL OCCUR THAT NIGHT OR DAY. THE ROLLING ROADBLOCK OPERATION BEGINS WITH A TRAFFIC CONTROL 
SUPERVISOR AT THE WORK SITE INITIATING THE PACING OPERATION IN ACCORDANCE WITH PACING DETAILS SHOWN ON 
SHEET 2. THE INTENT IS TO KEEP TRAFFIC MOVING,UNLESS THERE IS AN EMERGENCY. 

3. TRUCK-MOUNTED ATTENUATOR(S) WITH VARIABLE MESSAGE SIGN(S) SHALL BE USED TD PROTECT CONSTRUCTION WORKERS 
AND/DR EQUIPMENT POSITIONED IN A TRAVEL LANE(S) AT THE WORK AREA DURING THE ROLLING RDi'DBLDCK OPERATION 
FROM AN ERRANT VEHICLE. IF ND WORKERS AND/DR EQUIPMENT ARE POSITIONED IN A TRAVEL LANE(S) AT THE WORK 
AREA, TRUCK-MOUNTED ATTENUATDR(S) SHALL NOT BE USED. 

4. WHEN MORE THAN ONE ROLLING ROADBLOCK OPERATION IS REQUIRED IN ONE WORK PERIOD, THE CONTRACTOR SHALL 
ALLOW SUFFICIENT Tit.IE BETWEEN ROLLING ROADBLOCK OPERATIONS TD PERMIT TRAFFIC TD RETURN TO NORMAL SPEEDS 
AND FLOW. ADDITIONAL Tit.IE MAY BE REQUIRED BETWEEN ROLLING ROADBLOCK OPERATIONS TD ALLOW TRAFFIC TD RESUME 
NORMAL SPEEDS AND FLOW UPSTREAM OF THE WORK AREA, AS DETERMINED BY THE ENGINEER DR THE REGION TRAFFIC 
ENGINEER. 
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.... .... 
STAGE 1 

ST AGE 1 NOTE: 

MINIMUM OF FOUR (4) LAW ENFORCEMENT VEHICLES LOCATED UPSTREAM OF THE WORK AREA AT THE 
BEGINNING LOCATION OF THE ROLLING ROADBLOCK OPERATION WITH FLASHING BLUE LIGHTS OFF. 

.... 
LAW ENFORCEMENT VEHICLE 
ON SHOULDER AT BEGINNING 
OF ROLLING ROADBLOCK OPERATION 

ST AGE 3 NOTES: 

PACE-SETTING LAW 
ENFORCEMENT VEHICLES 

STAGE 3 

LEAD LAW ENFORCEMENT VEHICLE 
LOCATED APPROXIMATELY 500 FEET 
BEFORE WORK AREA ON SHOULDER. 

1. THE TWO (2) PACE-SETTING LAW ENFORCEMENT VEHICLES SHALL BEGIN TO SLOW TO THE 
PACING SPEED (10 MPH MINIMUM), FOR THE DURATION OF THE ROLLING ROADBLOCK OPERATION. 

2. THE LEAD LAW ENFORCEMENT VEHICLE (FLASHING BLUE LIGHTS OFF) SHALL MATCH THE SPEED 
OF THE LAST VEHICLES AHEAD OF THE PACE-SETTING LAW ENFORCEMENT VEHICLES AND 
CONTINUE FOLLOWING TRAFFIC UNTIL A POINT APPROXIMATELY 500 FEET IN ADVANtE OF THE 
WORK AREA. THE LEAD LAW ENFORCEMENT VEHICLE SHALL THEN COME TO A COMPLETE STOP 

~~u!~§ w~iT Rl~~i~~Tro
0 

Awi~u~~a~1'{kN"&H~~~~~~LPti1\.£'E Rf ~UJ;1D~~IfiovE 
INTO THE TRAVEL LANES APPROXIMATELY 200 FEET UPSTREAM OF THE WORK AREA WITH THE 
IMPACT ATTENUATORS DOWN ANO OPERATING ONCE TRAFFIC HAS CLEARED THE WORK AREA. 

LAW ENFORCEMENT VEHICLE ON 
SHOULDER AT BEGINNING OF 
ROLLING ROADBLOCK OPERATION 

ST AGE 2 NOTE: 

PACE-SETTING LAW 
ENFORCEMENT VEHICLES 

STAGE 2 

LEAD LAW ENFORCEMENT VEHICLE 
(FLASHING BLUE LIGHT OFF) 
AT END OF REGULAR TRAFFIC 

ONCE THE LAW ENFORCEMENT VEHICLES ARE IN PLACE AND THE LAW ENFORCEMENT SUPERVISOR 
AT THE WORK AREA NOTIFIES ALL LAW ENFORCEMENT OFFICERS INVOLVED TO BEGIN THE ROLLING 
ROADBLOCK OPERATION.1 THE LAST THREE (3) LAW ENFORCEMENT VEHICLES SHALL TURN ON THEIR 
FLASHING BLUE LIGHT::i. THE FIRST THREE (3) LAW ENFORCEMENT VEHICLES SHALL ENTER THE 
TRAVEL LANE~ WITH THE SECOND AND THIRD LAW ENFORCEMENT VEHICLES IMMEDIATELY FORMING 
A SIDE-SY-Slut. "PACING OPERATION" OF ALL LANES BEHIND THE LEAD LAW ENFORCEMENT VEHICLE 
(FLASHING BLUE LIGHTS OFF). 

.... 
LAW ENFORCEMENT VEHICLE 
ON SHOULDER AT BEGINNING 
OF ROLLING ROADBLOCK OPERATION 

ST AGE 4 NOTES: 

LEAD LAW ENFORCEMENT VEHICLE 
LOCATED APPROXIMATELY 500 FEET 
BEFORE WORK AREA ON SHOULDER. 

STAGE 4 

PACE-SETTING LAW 
ENFORCEMENT VEHICLES 

1. WHEN THE PACE-SETTING LAW ENFORCEMENT VEHICLES ARE WITHIN APPROXIMATELY TWO (2) 
MILES OF THE WORK AREA, THEY SHALL NOTIFY THE ONSITE TRAFFIC CONTROL SUPERVISOR 
OF THEIR LOCATIDN. ONCE THE CONTRACTOR'S ON-SITE SUPERINTENDENT HAS BEEN NOTIFIED 
OF THE PACE-SETTING LAW ENFORCEMENT VEHICLES' LOCATION, THE CONTRACTOR SHALL BEGIN 
TO CLEAR THE TRAVEL LANES OF ALL EQUIPMENT AND DEBRIS IN ORDER TD REOPEN ALL 
TRAVEL LANES. 

2. IN CASE OF EMERGENCY THE PACE-SETTING LAW ENFORCEMENT VEHICLES SHALL COME TO A 
COMPLETE STOP ONCE niEY REACH THE LEAD POLICE VEHICLE.IF NO EMERGENCY IS ENCOUNTERED, 
THE CRASH TRUCK(S) SHALL BE MOVED FROM THE TRAVEL LANES, AND THE TWO (2) PACE-SETTING 
LAW ENFORCEMENT VEHICLES SHALL CLEAR THE WORK AREA AND IMMEDIATELY MOVE TD THE RIGHT 
SHOULDER OR AN AREA DESIGNATED BY THE TRAFFIC CONTROL SUPERVISOR AND TURN OFF THE 
FLASHING BLUE LIGHTS. ONCE THE TWO (2) PACE-SETTING LAW ENFORCEME~T VEHICLES PASS THE 
WORK AREA. THE TRAFFIC CONTROL SUPERVISOR SHALL INSTRUCT THE LEAD AND LAST LAW ENFORCEMENT 
VEHICLES TO TURN OFF THEIR FLASHING BLUE LIGHTS. 

TYPICAL APPLICATIONS 
ROLLING ROADBLOCK - MULTI-LANE MAINLINE PACING DETAILS 

-~ 
ONE LANE RAMP 

.... .... D!1°U3 
DU 0 1S 

TWO LANE RAMP 

TYPICAL APPLICATIONS 
ROLLING ROADBLOCK - RAMP CLOSURE DETAILS 

RAMP CLOSURE NOTES: 

1. ONCE NOTIFIED BY THE TRAFFIC CONTROL SUPERVISOR 
TO BEGIN THE ROLLING ROADBLOCK OPERATIONJ EACH 
LAW ENFORCEMENT VEHICLE AT THE INDICATEu RAMP 
SHALL TURN THEIR FLASHING BLUE LIGHTS ON ANO 
POSITION THE VEHICLE ACROSS THE RAMP LmE(S) TO 
CLOSE RAMP ACCESS. 

2. ONCE THE ROLLING ROADBLOCK OPERATION PASSES THE 
CLOSED ON-RAMP, THE LAW ENFORCEMENT VEHICLE ON 
THE RAMP SHALL TURN OFF THEIR FLASHING BLUE 
LIGHTS AND MOVE FROM THE RAMP LANE(S) TO ALLOW 
TRAFFI~ TO ENTER THE MAINLINE ROLLING ROADBLOCK 
OPERATION. 

GENERAL NOTES; 
EACH LAW ENFORCEMENT OFFICER SHALL HAVE A MARKED 
VEHICLE WITH FLASHING BLUE LIGHTS FDR THE ROLLING 
ROADBLOCK OPERATION. THE LOCATION AND NUMBER OF LAW 
ENFORCEMENT OFFICERS AT EACH LOCATION SHALL BE AS 
FOLLOWS: 

ND. OF LAW 
ENFORCEMENT FUNCTION LOCATION 

VEHICLES* 

1, MINIMUM SUPERVISOR WORK AREA 
I LEAD VEHICLE VARIES MOBILE OPERATION 

MOBILE OPERATION 
1 PER TRAVEL LANE PACING BEGINNING X MILES 

OPERATION UPSTREAM AND 
TERMINATING AT THE 

WORK AREA. 

1 STATIONED AT ADVANCED STATIONED AT THE 
BEGINNING OF ROLLING WARNING BEGINNING OF ROLLING 
ROADBLOCK OPERATION TO MOTORISTS ROADBLOCK OPERATION 

1 PER ENTRANCE ENTRANCE RN.lP ONE AT EACH OF THE 
RAMP ROADBLOCKS ENTRANCE RAMPS UPSTREAM 

OF THE WORK AREA 

* THERE SHALL BE AT LEAST ONE LAW ENFORCEMENT VEHICLE PER LANE. 
FINAL NUMBER OF LAW ENFORCEMENT VEHICLES SHALL BE DETERMINED 
BY THE LAW ENFORCEMENT AGENCY. 
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Le 

~ BEGIN ROLLING 
ROADBLOCK OPERATION 

I .... 
-1 

DESIGN NOTES: 

.... .... 
L 

1. THE DESIGN SHALL EVALUATE THE ACTUAL. DISTANCE REQUIRED FOR THE ROLLING ROADBLOCK 
OPERATION BASED ON SITE-SPECIFIC FEATURES SUCH AS: ROADWAY GEOMETRICS PACING SPEEDS 
REGULATORY SPEED?1 INTERCHANGE SPACING!.. WORK DURATION, AVAILABILITY OF (AW ENFORCEME~T 
OFFICERS, TRAFFIC vOLUMES, AND MAXIMUM uUEUE LENGTH. 

2. THE STARTING POINT OF A ROLLING ROADBLOCK OPERATION SHALL CONSIDER THE FOLLOWING 
FACTORS: THE SPEED OF THE PACING LAW ENFOCEMENT VEHICLES, THE LOCATION OF ENTRANCE 
RAMPS, HORIZONTAL AND VERTICAL. ALIGNMENT OF THE FACILITY. 

3. IN SOME INSTANCES.1 IT MAY BE NECESSARY TO CLOSE A L»IE AT THE WORK SITE TO POSITION 
A CRANE(S) AND THI:. MATERIALS TO BE LIFTED. 

4. ALL MATERIAL TO BE INSTALLED SHALL BE ON-SITE BEFORE THE ROLLING ROADBLOCK OPERATION 
BEGINS. 

5. IT MAY BE NECESSARY TO INST ALL TEMPORARY BARRIER WALLS TO PROTECT PRE-POSITIONED AND 
ASSEMBLED MATERIALS IN THE RIGHT-OF-WAY. 

6. THE MINIMUM SPEED ALLOWED FOR A PACING OPERATION IS 10 MPH. 
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SR= REGULATORY SPEED,MPH 

Sp• PACING SPEED, MPH 

Tw= WORK DURATION, MINUTES 

L = TOTAL PACING DISTANCE, MILES 

• !w. S (_2f_ t 1) 
60 P SR- Sp 

=Le+ lw 

Le= DISTANCE PACE-SETTING LAW ENFORCEMENT VEHICLES SHALL 
TRAVEL BEFORE THE VEHICLES AT REGULATORY SPEED HAVE 
CLEARED THE WORK AREA. 

(~x~) 
= SR- Sp 

Lw= DISTANCE PACE-SETTING LAW ENFORCEMENT VEHICLES TRAVEL 
WHILE CONSTRUCTION WORK IS PERFORMED. 

=(~ X Sp) 

filv= HEAVY VEHICLE FACTOR 

= i+(~x 0.50) 

PT = .% TRUCKS 

Colorado Department of Transportation 

Q 2829 W. Howard Pl. 
Denver, CO 80204 

~ Phone: 303- 757- 9436 
~ FAX:303-757-9219 

Traffic 8c Safety Engineering MKB 

PACING DISTANCES, L (MILES) 

Sp= 20 MPH PCPHPL <= I 750 

~ 
Tw (MIN.) 

5 10 15 20 25 30 
70 2.3 4.7 7.D 9.3 • • 
65 2.4 4.8 7.2 9.6 • • 
60 2.5 5.0 7.5 10.0 • • 
55 2.6 5.2 7.9 • • • 
50 2.8 5.6 B.3 • • • 

* SITE-SPECIFIC DESIGN REQUIRED 

PACING DISTANCES NOTES: 

Tw IS THE TOTAL TIME ALLOWED FOR WORK ACTIVITY IN MINUTES. THIS TIME 
STARTS JUST AFTER THE LAST VEHICLE TRAVELING At THE PRE-PACING REGULATORY 
SPEED CLEARS THE WORK AREA AND ENDS JUST AS THE ROLLING ROADBLOCK OPERATION 
REACHES THE WORK AREA. Tw MUST INCLUDE THE TIME REQUIRED TO CLEAR THE 
RO>llWAY OF EQUIPMENT, MATERIALS, AND PERSONNEL. 

DEMAND VOLUME MAY NOT EXCEED 1,150 PCPHPL WITHOUT A SITE-SPECIFIC DESIGN. 
TRAFFIC COUNTS CAN BE OBTAINED t ROM THE REGION TRAFFIC ENGINEER OR YOU 
MAY NEED TO COLLECT TRAFFIC COUNTS.HOURLY DIRECTIONAL TRAFFIC VOLUMES 
MUST BE CONVERTED TO PCPHPL USING THE FOLLOWING EQUATION: 

PCPHPL = PASSENGER CARS PER HOUR PER LANE 

HDURL Y DIRECTIONAL. VOLUME x HEAVY VEHICLE FACTOR 
NO. OF LANES (EACH DIRECTION) 
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