
-Sign Notes (1 of 2)-

hex head bolts (Band-It D315 or equivalent).

using two ½ inch wide stainless steel bands and stainless steel flared leg brackets with 

Install structure identification panel in accordance with M and S Standard S-614-12 

 

stainless steel flared leg brackets with hex head bolts (Band-It D315 or equivalent).

Attach remote access cabinet(s) to post with two ½ inch wide stainless steel bands and

these plans unless approved by the Engineer prior to fabrication. 

There shall be no penetrations of mast/cross arms or post other than as shown on

 

items 503, 614 and 625 respectively.

Caissons, steel supports and survey work shall be paid for in accordance with bid

 

Subsection 105.02 of the Standard Specifications.

Shop drawings shall be submitted to the Engineer for review in accordance with

 

NPS = Nominal Pipe Size; OD = Outside Diameter; DMS = Dynamic Message Sign.

 

in the preparation of the sign x-section sheets in the roadway plans.

Sheets in the index marked with a    provide instructions to Designers for their use 

13.

12.

11.

10.

9.

8.

7.

6.

5.

4.

3.

2.

1.

See table on Sheet 4 for cabinet rotation adjustments to vertical clearances marked with a    .

specified herein. The acceptable maximum weld undercut is 0.01 inches. 

circumferential groove welds shall be full penetration groove welds and shall be inspected as 

All circumferential and all longitudinal pipe seam welds within 5 inches of full penetration 

 

          which are tacked or welded and subsequently cut apart and rewelded.

          correction of fabrication errors in cutting, punching, drilling, or fitting, and members 

     (4) Repairs. All repair welds to correct defects in groove and fillet welds, plate cut edges, 

 

          areas.

     (3) Groove Welds. All through thickness edges on transverse butt joint weldments in tension 

 

          resolved by excavation.

          indications shall further be evaluated with 10x or 30x magnification. Verification shall be 

          member to main member weldments. All stop-starts and weld termini. All linear 

     (2) Fillet Welds.  Each design weld size on main member to main member and secondary 

 

          and the welding electrode. all three conditions are arc strikes.

     (1) Base Metal. All areas contacted by the carbon arc gouge electrode,  the electrode cup,              

 

Enhanced Magnetic Particle Tests shall be performed at the following locations:

 

base metal.

positioned both normal and parallel with respect to the weld axis and rolling direction of the 

The yokes shall be set in two positions when testing the weld or base metal. They shall be 

 

testing.

aqueous developer meeting ASTM E 165, type 3, shall be applied to the test surface prior to 

preparation shall meet the requirements of ASTM E 709 sections 9 and 15, except white non-

be used. The light intensity shall meet ASTM E 709, Section 7. Particle application and specimen 

between 2 and 4 inches. The minimum lifting power shall be 10 pounds. Red dry particles shall 

D 1.1, except as amended herein. Alternating current shall be used. The yoke spacing shall be 

Enhanced Magnetic Particle Testing shall be conducted in accordance with ASTM E 709 and AWS 

Enhanced Magnetic Particle Testing shall be performed on areas defined in AWS D1.1 and herein. 

 

testing shall be complete before any material is galvanized.

be ground to bright metal. No butt weld splices will be permitted. All welding and required 

Welding of steel shall conform to the requirements of AWS D 1.1. All areas to be welded shall 
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Foundation & Anchor Bolt Details

Butterfly Post Details

Butterfly Sign Mounting Details

Butterfly Assembly Details

Butterfly Installation Details

Cantilever Sign Walkway Details (2 of 2)

Cantilever Sign Walkway Details (1 of 2)

Cantilever Base Plate Details

Cantilever Field Splice Details

Cantilever Post and Arm Details

Cantilever Sign Mounting Brackets

Cantilever Installation Details

Sign Notes (2 of 2)

Sign Notes (1 of 2)

Structures shall be grounded in accordance with applicable electrical codes.

roadway plans.

A disconnect for the power supply to the DMS shall be provided as shown in the

before installing the sign structure; verify concrete strength with maturity meter.

Grade 60. Caisson concrete must have a minimum compressive strength of 2,700 psi

All concrete shall be Class BZ with air entrainment; reinforcing steel shall be 

 

Contractor shall not commence fabrication until such splice locations are approved.

galvanizing. Splice locations shall be submitted to the Engineer for approval and the

All sign structures shall be fabricated into the largest practical sections prior to 

 

structures may be made with galvanizing or paint on the contact (faying) surfaces.

the Standard Specifications. Assembly of high-strength bolted connections for sign

High-strength bolted connections shall conform to the provisions in Section 509.28 of

 

on Sheet 2.

All structural steel shall conform to the requirements shown in the Materials Table
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M-314

M-314

M-292

M-291

M-164

M-270

AASHTO

A29

A29

F1554

F1554

F436

A563

A325

A500

A709

A53

ASTM

4140

4140

AISI

#6, #7

#6

Grade 55 Steel

Grade 55 Steel

#5

#4

#3

#2

#1

Clarifications

Project Plans.

CDOT Standard Specifications, these Standard Sheets and the 

100 mph velocity

SPECIFICATION

7.

6.

5.

4.

3.

2.

1.

5.

4.

3.

2.

1.

generated structure number.

could fall into the traveled way or onto the shoulder shall be assigned a Staff Bridge

Cross Arm Pipe Data Table on Sheet 11. Structures over traffic and structures that

not use any post height which exceeds the maximum post height shown in the Post And

offset from shoulder; support post height, angle θ, and guardrail protection limits. Do
width, height, depth, and weight; top of caisson elevation, station and offset; DMS panel
See the butterfly mounted sign x-section sheet in the traffic plans for the DMS panel

galvanized per ASTM B695, Coating Class 55.
tension indicating washers used in high-strength bolted connections shall be mechanically 
ASTM A153, as appropriate, and shall not be painted. Tension control bolts or direct 
and washers for sign structures shall be galvanized after fabrication as per ASTM A123 or 
ASTM A123. Painting shall conform to Section 522, Duplex Coating System. All nuts, bolts 
All pipe members shall be hot-dip galvanized inside and outside after fabrication as per

cross-arm through the hole in the post.
Erector shall support the post on either side of the cross-arm prior to pulling the
be positioned to force the "Pull" to occur on the centerline of the cross arm.
to facilitate pulling of the cross arms through the post. The erection lugs shall
shown on the shop drawings. Erection lugs are required on one end of the cross arms
sign structure shall be removed after erection. Details of such devices shall be
order to prevent damage to the finished galvanized surfaces. Temporary brackets on
necessary, to secure for shipping and for lifting and moving during erection in
Clips, eyes, or removable brackets shall be affixed to post and cross arms, as

splicing of sections is not permitted.
Post and cross arms shall be fabricated in single sections prior to galvanizing.

optional field splice shall be preassembled above the splice for shipping to the job site.
connections shall be preassembled in the shop after galvanizing. Assemblies with the
of kinks, twists or bends, and shall be uniform in appearance. The post to cross arm
Sign structures shall be constructed true to the specified dimensions, shall be free

Collar Nuts

Spherical Washer Sets

Anchor Bolts

U-Bolts (Rods)

High-Strength Washers

High-Strength Nuts

High-Strength Bolts (HS Bolts)

Hollow Structural Sections (HSS)

Bars, Plates And Shapes

Posts, Mast/Cross Arms

Element

Project Plans.
CDOT Standard Specifications, these Standard Sheets and the 

maximum after installation of the sign.
Cantilever arms marked with a     must be level or tilted upward no more than 1°

bolted connections shall be mechanically galvanized per ASTM B695, Coating Class 55.
painted. Tension control bolts or direct tension indicating washers used in high-strength 
galvanized after fabrication as per ASTM A123 or ASTM A153, as appropriate, and shall not be 
walkway brackets, safety railings and all nuts, bolts and washers for sign structures shall be 
ASTM A123. Painting shall conform to Section 522, Duplex Coating System.  Walkway gratings, 
All pipe members shall be hot-dip galvanized inside and outside after fabrication as per

sheets in the roadway plans.
Walkways shall lead up to the cabinet access door as specified on the sign x-section

shown on the shop drawings.
sign structures shall be removed after erection. Details of such devices shall be
to prevent damage to the finished galvanized or painted surfaces. Brackets on tubular
to secure the sign during shipping and for lifting and moving during erection. This is
Clips, eyes, or removable brackets shall be affixed to post and mast arm, as necessary,

radius of the pipe bend.
by fabrication to such radii by methods which will not crimp or buckle the interior
Post members shall be formed to the radii shown on the plans by heat treatment or

while bolts are being tightened in order to firmly seat the flange plates.
Mast arms shall be temporarily supported to take all load off of the field splices

dimensional accuracy. Any variations shall be corrected to the satisfaction of the Engineer.
shall be assembled in the shop and shall be checked for straightness, alignment, and
from kinks, twists or bends, and shall be uniform in appearance. The completed sections
Sign structures shall be constructed true to the specified dimensions, shall be free

Manual.
Subsection 17.4, Signs, in the 2012 Staff Bridge Branch Bridge Design 

and Transportation Officials (2009 AASHTO).
Luminaires And Traffic Signals", American Association of State Highway
"Standard Specifications for Structural Supports for Highway Signs, 

110 mph velocity (3-second gust).

16.
15.
14.
13.
12.
11.
10.
9.
8.
7.
6.
5.
4.
3.
2.
1.

Ò

As Constructed Block
Location of Remote Access Cabinet on Pole
Location of Disconnect for The Power Supply
Lane Line Location(s) if Structure is Over Traffic
Walkway Location if Required
Guardrail Protection Limits
Angle θ for Butterfly Installations
Stations and Offsets To Caisson
Caisson Pay Length
Top of Caisson Elevation
Caisson Diameter and Minimum Embedment

 Mast ArmPost Height From Top of Caisson to 
Offset From Shoulder
DMS Size (Width, Height, Depth and Weight) and Location on Structure
Length of Structure Span
Sign Structure Location (Highway, Station and Direction)

Manual.
Subsection 17.4, Signs, in the 2012 Staff Bridge Branch Bridge Design 

And Transportation Officials (2001 AASHTO).
Luminaires And Traffic Signals", American Association Of State Highway
"Standard Specifications For Structural Supports For Highway Signs, 

#7

#6

#5

#4

#3

#2

#1

A spherical washer set and an A325 nut may be substituted for a collar nut.

with ASTM F436 and hot-dip galvanized in accordance with ASTM A153.
Spherical washer sets and collar nuts shall be hardened in accordance

substituted for ASTM F436 washers at high-strength bolted connections.
ASTM F959, compressible-washer-type direct tension indicators may be

ASTM designation: A307. Install A307 bolts with commercial quality washers.
A325 bolts. All other bolts and nuts shall conform to the Specifications of
Tension control (TC) bolts conforming to ASTM F1852 may be substituted for ASTM 

used at handholes and safety railings.
Hollow Structural Section Specifications apply to the Structural Tubing Sections (TS) 

Grades 36 or 50. ASTM A992 shapes may be substituted.

Grade B, A500 Grade B, or A106 Grade B.
signs and seamless for cantilever signs conforming to the Specifications of ASTM A53, 
Pipe Posts and Mast/Cross Arms shall be welded or seamless steel pipe for butterfly 

Monotube Structures
Dynamic Sign 

Denver, CO  80204
2829 West Howard Place

Engineering Services
Traffic Safety & 

Colorado Department of  Transportation

EB/SNH

Butterfly Design Data

Materials

-Sign Notes (2 of 2)-

Cantilever Notes

Construction:

Wind Loading:

Design:

Specifications:

Butterfly Notes

Cantilever Design Data

Construction:

Wind Loading:

Design:

Specifications:

Overhead Sign X-Section Sheet(s) Shall Show:
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Cantilever Notes

Anchorage Notes

OSHA Compliant Anchorage Details

5.

4.

3.

2.

1.

4'-6" (MIN.) ABOVE PLATFORM.

NOTE: ANCHORAGE POINT SHALL BE

-Cantilever Installation Details-

 

the doorway and on the support face of the cabinet.

Vertical frame member shall be a primary framing component, adjacent to 

Aluminum angle shall conform to ASTM B308.

the nuts.

under the nut. Flat washers shall be fabricated from the same material as 

conform to ASTM F594, Group 1. A hardened flat washer shall be provided 

steel bolts shall conform to ASTM F593, Group 1. Stainless steel nuts shall 

Stainless steel bolted connections shall conform to ASTM A962. Stainless 

stainless steel bolts. 

Anchorage device shall be mounted with a minimum of two ½ inch diameter 

the sign cabinet is required for this installation.

sign are not met. A minimum unobstructed clear distance of 12 feet below 

installed where minimum fall protection clearance requirements below the 

of the angle as directed by the Engineer. Anchorage devices shall not be 

An OSHA compliant anchor device shall be mounted to the outstanding leg 

See Sheet 6 for field splice details.3. 

wall thickness of ⅜ inches.
 inches (0.688 inches). All mast arms shall have a tube 16

11thickness of 

All posts between base plate and field splice shall have a tube wall 2. 

inches from the field splice.
The maximum cabinet overlap onto elbow shall not exceed 7 feet-0 1. 

Monotube Structures
Dynamic Sign 
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16
5

16
5

8
3

Clip washers as needed to avoid interference with stiffener welds.

Stiffeners shall be located on both sides of the field splice.
welding and prior to galvanizing.

 inches using a portable flange facer after64
1

of 

be machined to a common plane within a tolerance 

The mating surfaces of the flange splice plates shall4. 

Splice design based on arm capacity.3. 

of the end of the plate.

 inch short4
1

these two typical welds, stop the weld 

stiffener plate. At the other 3 weld terminations on 

inch short of the top of the2
1

Terminate weld2. 

sheets for clarity.

splices. Stiffeners are not shown elsewhere in these 

Stiffeners are to be placed on all cantilever field1. 

IN NOTE 4.

 MACHINING AS CALLED FOR

* MINIMUM THICKNESS AFTER

SPLICE PL

BASE PL OR
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(TYP.)

" HOLE16
1

1

" X 45°2
1

CHAMFER PL 

"2
1

PL 

HORIZONTAL AXIS

PL
OD

3½"

1
2

"

2
5
.7
1̂

SEE WELD DETAIL.

" BACKING RING.4
1

1" X 

BC
DI

A.

 

(28 TOTAL)

ALL BOLTS ARE 1" ß 

PL ID = (PIPE OD-3")

BACKING RING

"4
1

1" X MAST ARM WALL

POST WALL ORHANDHOLE

"   -4
3

BAR 

Ò MAST ARM

SECTION

Ò BEND

CIRCLE

BOLT

29" ß

" *2
1

PL 32" ß x 1

BOLTS HAVE BEEN INITIALLY TIGHTENED.

SHALL BE CONTINUED UNTIL NO LOOSE BOLTS ARE FOUND AFTER ALL

THE TIGHTENING SEQUENCE WOULD BE 12, 6, 1, 7 ETC. THIS PROCESS

SEQUENTIALLY TIGHTENED. ASSUMING 12 BOLTS AND A CLOCK FACE,

1" ß HS BOLTS (GALVANIZED) EQUALLY SPACED.  BOLTS SHALL BE

1'-0"

2'-0"

(TYP.)

(TYP.)

(TYP.)

(TYP.)
⅜

(TYP.)

Stiffener Details

Notes:

-Cantilever Field Splice Details-
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8
3

2
1

8
3

2
1

SPLICE PL

BASE PL OR

 inch short of the end of the plate.4
1

stop the weld 

At the other 3 weld terminations on these two typical welds 

 inch short of the top of the stiffener plate. 2
1

Terminate weld 2. 

Stiffeners are not shown elsewhere in these sheets for clarity.1. 
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HANDHOLE

TOP OF BASE PL

2
'-

7
"

BACKING RING

"4
1

1" X MAST ARM WALL

POST WALL OR

PL 1" X 45°

CHAMFER

"8
7

PL 

AXIS OF SIGN
BOLT (TYP.)

" ß ANCHOR2
1

2

" HOLE FOR8
7

2

DRAIN HOLE (TYP.)

GALVANIZING

OPTIONAL 4" ß

33" ß BOLT CIRCLE

PL 40" ß x 3"

CONDUIT (TYP.)

ELECTRICAL

6" ß HOLE FOR

7"

2
'-

0
"

" MIN.2
1

1

1" MIN.

3
0
°

CLR. (TYP.)

CLR. (TYP.)

(T
Y
P
.)

Base Plate Details

(TYP.)

(TYP.)

(TYP.)

(TYP.)

Stiffener Details

(At Post Base - See Notes)

 

B

 

B

 
VIEW

B

Post Base Elevation

DIRECTION

OF TRAFFIC 1

 

CJP

CJP

Notes:

-Cantilever Base Plate Details-
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4
1

4
1

of DMS cabinet with the tilting bracket in the 0° (unrotated) position.

 inches below bottom2
1

Top of horizontal W6x15 elevation shall be 86. 

approximately 36 links per yard.

 inch galvanized steel coil chain,4
1

Safety chain shall be5.

 Lmin = W+27 inches.

between rails for unobstructed opening of DMS access door.

Length of beam shall be based on DMS width (W) to permit clearance4. 

See sheets 4 and 9 for additional details not shown hereon.3. 

Maximum post spacing shall not exceed 6 feet - 0 inches.2. 

Maintain uniform post spacing where possible.1. 

Monotube Structures
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MAST ARM

ELBOW

SPLICE

NUMBER OF EQ. SPA. (6'-0" MAX.)

VARY TO UTILIZE A MINIMUM EQ. SPA. @ 6'-0" (MAX.)

CABINET TO C.L.

6" END OF

2"

11"

4'-0"

W

SHEET 9

DETAILS AND NOTES

SEE WALKWAY

.WALKWAY GRATING

SHEET 9

SAFETY ANGLE DETAILS

SAFETY ANGLE. SEE

W/ CLIP END

SAFETY CHAINS

POST

AXIS OF

ENDS

OF STIFFENER

" SHORT8
3

STOP WELD

W6x15 BEAM

W6x15 POST

BASE PLATE

" x 6" x 1'-4"2
1

 (TYP.)  COPE ½"

⅜" STIFFENER PLATE
(TOTAL 4)

⅞" ß HS BOLT

POST CONNECTION DETAIL

SIMILAR TO BEAM TO

W6x15 POST

W6x15 BEAM

SEE NOTE 5

SAFETY CHAIN

BOLT (TYP.)
" ß EYE8

3

(TOTAL 4)
" ß HS BOLT8

7

HSS RAILS

ELBOW

OF

BOTTOM

WALL

POST

W6x15 POST

Ò ELBOW

W6x15 BEAM

1
'-
3

"

3
'-
6

"

WALKWAY 9"3½"

1" (TYP.)

1
'-
9

"

6½" 6½"

8"

HSS RAILS

Ò MAST ARM

(TYP.)

⅜" ß BOLT

2" NPS STD PIPE

1½" NPS STD PIPE (TYP.)

W6x15 POST

W6x15 BEAM
GRATING
TOP OF

V
A

R
IE

S
 W

IT
H

 H
E

IG
H

T
 (

H
) 

O
F

 C
A

B
IN

E
T

4
'-
5

"

6
½

"
6

½
"

8
"

1½"

5
"

5"

1½"

DMS CABINET

"
21

8

SEE NOTE 6. 

HORIZONTAL W6.

TOP OF STEEL

(UNROTATED)

BOTTOM OF DMS

Lmin

1'-5"

1'-0"

V
A

R
IE

S

DMS CABINET AND ATTACHMENTS

FIRST BRACKET

Notes

SEE NOTE 4

(TYP.)
(MIN.)

3'-0"
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angles not shown for clarity)

(Outside safety railing location - safety

angles not shown for clarity)

(Inside safety railing location - safety

over tighten bolts at walkway saddle anchor locations.

 inch Ø bolts. Do not2
1

inch Ø bolts and 40 feet-pounds for8
3

feet-pounds for 

3.  All bolts shown on this sheet shall be ASTM A-307. The tightening torque is 16 

as practical consistent with fabrication, ease of handling and assembly.

Walkway grating to be continuous (no splices) over as many walkway brackets2.

type. Alternate hold-down clips may be submitted for approval.

mechanical lock grating is used, it shall be equal in strength to the welded 

centers with  ¼ inch diameter (or equal) cross bars at 4 inch centers. If 

inch8
1

inch bearing bars  at 18
1

inch x4
1

Welded type grating shall have 11.

8
1

8
1

used if approved by the Engineer.

Alternative venting methods may be

Monotube Structures
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1
'-

9
"

3
'-

6
"

Ò BRACKETSEE DETAIL 1

TOP OF GRATING

" NPS STD. PIPE2
1

1
2" NPS STD. PIPE (POST)

Ò BRACKET Ò BRACKET Ò BRACKET

SEE DETAIL 2

SEE DETAIL 3

1
'-

9
"

3
'-

6
"

TOP OF GRATING

1½"

Ò W6x15 (TYP.)

16
3

" x2
1

" x 12
1

HSS 1

1½"

Ò W6x15

1½"

½
"

1
⅛

"

TORQUE LOCK-NUT

BOLT WITH PREVAILING
" ß HEX HEAD8

3

" ß HOLE FOR2
1

1"

⅛"
BRACKET

Ò WALKWAY AT 4" O.C.

CROSS BARS
8

1" x4
11

BEARING BAR

" SADDLE ANCHOR8
1

1"1"

½
" 1

"

(TYP.)

W6x15 BEAM

BASE PL AND
" ß HOLE IN16

9

BEAM

GRATING

POST

BASE PL
" x 6" x 6"8

3

(TYP.)

TORQUE LOCK-NUT

AND PREVAILING

WASHER (NUT SIDE)

BOLT WITH ONE
" ß HEX HEAD2

1

GALVANIZING

AS REQUIRED FOR
" ß DRAIN HOLES2

1

1½"

1"

WALKWAY

"8
3L 5"x3"x

" SLOT4
3" x16

7

1
½

"

TORQUE LOCK-NUT

AND PREVAILING

WASHER (NUT SIDE)

BOLT WITH ONE
" ß HEX HEAD8

3

W6x15

PER BOLT (TYP.)

TORQUE LOCK-NUT

AND ONE PREVAILING

WASHER (NUT SIDE)

BOLTS WITH ONE
" ß HEX HEAD8

3

" ß HOLES FOR16
7Ò 

-Cantilever Sign Walkway Details (2 of 2)-

Safety Railing Elevation

Safety Railing Elevation

(TYP.)

(T
Y

P
.)

Walkway Details

 Detail 3

Safety Angle Details

 Detail 1
 Detail 2

NOTES

Notes

(TYP.)
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Y

P
.)
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S
E

E
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U
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T
E

R
F

L
Y

(M
A

X
.)

4
'-

6
"

INSTALLATIONS.

THE POLE FOR WIDE MEDIAN 

CABINET MAY BE MOUNTED ON 

INSTALLATIONS.  DISCONNECT 

NARROW MEDIAN AND ROADSIDE

OUTSIDE OF THE CLEAR-ZONE FOR 

POWER SUPPLY SHALL BE LOCATED 

DISCONNECT CABINET FOR THE

(M
IN

.)

1
'-

0
"

Elevation

Roadside Installation PlanMedian Installation Plan

3 & 4 FOR MOUNTING INFORMATION.

AS DIRECTED BY THE ENGINEER.  SEE SHEETS

PROVIDE OSHA COMPLIANT ANCHORAGE POINT

Plug with Recessed Pipe Plugs

(MIN.)

CLEAR

10 (MIN.)

1

WAY

TRAVELED

EDGE OF

SHOULDER

PAVED

EDGE OF

 Sign X-Section Sheet

7'-0" min. or as per the Butterfly 

(Roadside Installation)

Elevation

T
R

A
F

F
IC
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(ARC LENGTHS)

5'-0"

1
'-

3
"

H

POST CAP

OF REMOVABLE

POST/BOTTOM

TOP OF

1
7
'-

6
"
 M

IN
. 
C

L
E

A
R

A
N

C
E

BOTTOM OF BASE PLATE

CABINET

ACCESS

REMOTE

FIELD SPLICE

OPTIONAL

WIDE MEDIAN

CABINET IN

DISCONNECT 

S
E

E
 S

I
G

N
 X

-
S

E
C

T
I
O

N
 S

H
E

E
T

STRUCTURE

SUPPORT

MESSAGE SIGN

Ò DYNAMIC

ROADWAY PLANS

AND OFFSET, SEE

ROADWAY STATION

3 PLACED AS SHOWN)

" ß NPS (TOTAL2
1

1

HANDHOLE

BASE PLATE

CAISSON

BASE PLATE

TOP OF

STRUCTURE

SUPPORT

MESSAGE SIGN

Ò DYNAMIC

H

STANDARD M-606-1

REQUIRED PER CDOT

GUARDRAIL PROTECTION FIELD SPLICE

OPTIONALCABINET

DISCONNECT

CABINET

ACCESS

REMOTE

WIDE MEDIAN

CABINET IN

DISCONNECT

ONLY

INSTALLATION

DMS ON MEDIAN

OPTIONAL 2nd

M-606-13

SEE STANDARD

FIELD SPLICE

Ò OPTIONAL

CABINET

ACCESS

REMOTE

BOTTOM OF BASE  PLATE

AXIS OF ARM

CABINET

DISCONNECT

AXIS OF ARM

CABINET

ACCESS

REMOTE

ROADWAY PLANS

AND OFFSET, SEE

ROADWAY STATION

WIDE MEDIAN INSTALLATION NARROW MEDIAN INSTALLATION

90
°
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°

6
"

6
"

3
'-

6
"

6" 6"

45
°45°
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°
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° 45°
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REMOTE ACCESS
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"
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P
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(median Installation)

OF TRAFFIC

DIRECTION

 

-Butterfly Installation Details-

Conduit Penetration Details
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PLATE DETAIL

SEE CROSS ARM COVER 

(MAX.)

Ò POST

4
1

Ò
 D

M
S

 C
A

B
IN

E
T

2.5

3.0

3.0

3.0

12.25

18.0

18.0

26.0

0.375

0.375

0.375

0.375

12.75

12.75

12.75

16.0

0.375

0.375

0.50

0.50

18.0

18.0

18.0

24.0

DIMENSIONS

MAX. DMS

(IN)

PIPE OD

(IN)

THICKNESS

MIN. WALL

(FT) "L"

HEIGHT

MAX. POST

(IN)

PIPE OD

(IN)

THICKNESS

MIN. WALL

(FT) "W"

LENGTH

CROSS ARM

(FT) "S"

SPACING

CROSS ARM

3'-0" (MAX.)3'-0" (MAX.)

4
1

(TYP.)

OF CABINET

AFTER INSTALLATION

" SILICONE SEAL2
1

1520 LBS.

2280 LBS.

3000 LBS.

4100 LBS.

WEIGHT

MAX. DMS

12'-3" W x 5'-6" H x 2'-2" D

18'-0" W x 8'-1½" H x 2'-2" D

18'-0" W x 8'-1½" H x 4'-2" D

26'-1" W x 8'-6" H x 4'-2" D

* POST HEIGHT TALL ENOUGH TO ACCOMMODATE TRAFFIC UNDERNEATH SIGN.

Elevation

Arms to Post Connection

Cross Arm Cover Plate Detail

14.0

17.0

17.0

24.0 *

(MAX.)

Monotube Structures
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FIELD SPLICE

OPTIONAL

WEIGHT PIPE)

(STANDARD

CROSS ARM

(TYP.)

BRACKET

MOUNTING

DMS CABINET

CAP W/3 SET SCREWS

DOMED COMMERCIAL

POST (PIPE)

COVER DETAILS"

"HANDHOLE AND

SEE SHEET 5 FOR

S

& JAM NUT  (TYP.)

A307 BOLT w/ WASHER

" ß x PIPE OD + 2"8
7 POST

"16
1

CROSS ARM OD + 

HOLE FOR CROSS ARM =

(TYP.)

WASHER & JAM NUT

" ß BOLT WITH8
7

" ß HOLE FOR16
15

THE RADIUS OF THE CROSS ARM

ACCESS HOLE - DIAMETER SHALL BE 

" PLATE.8
1

CEMENTED TO 

SHOWN).  PROVIDE NEOPRENE GASKET

" ß CAP SCREWS (TOTAL 4, PLACED AS4
1

" X (PIPE OD/2 + 3") WITH8
1

COVER PLATE - PL 

HOLE PLUGS AFTER GALVANIZING

INSTALL ALUMINUM TAPERED VENT 

GALVANIZING. (PLACE AS SHOWN).

" ß DRAIN HOLES FOR8
7

4 -

CROSS ARM

COVER PLATE CAP SCREWS

WITH ACCESS HOLE AND FOUR THREADED HOLES FOR 

")2
1

" X (PIPE OD -4
1

FLANGE PLATE - PL 

NEOPRENE GASKET

COVER PLATE

FLANGE PLATE
CROSS ARM WALL

AS SHOWN).

PLUGS (TOTAL 4 PLACED

WITH RECESSED PIPE

BETWEEN SIGNS.  PLUG

" ß NPS FOR WIRING2
1

1

(TOTAL 2).

ON THE BOTTOM OF THE TOP CROSSARM 

POINTS Î 10"3
1

LOCATE AT THE 

PLUG WITH RECESSED PIPE PLUGS. 

FLUSH WITH OUTSIDE OF CROSSARM. 

" ß NPS FOR WIRING BETWEEN SIGNS.2
1

1

2'-3" (MIN.) 2'-3" (MIN.) MOUNTING BRACKET SPACES 6'-0" (MAX.)

W

MOUNTING BRACKET SPACES 6'-0" (MAX.) 1'-1"1'-1"

3
"

3
"

S
/2

S
/2

POST OD

¾"(TYP.)

"(TYP.)16
11

1½"

CROSS ARM PIPE DATAPOST PIPE DATA

-Butterfly Assembly Details-
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4
1

4
1

OTHERSBOLTS SUPPLIED BY 

MOUNTING TILTING BRACKET AND 

O
N

 P
L

A
T

E

Ò TUBE

¼

" 
(R

O
A

D
S

ID
E

)
1

6
1

5
3

4
1

Typical Bracket Connection

Details.

See Detail 2 for Clamp 

"
  
(R

O
A

D
S

ID
E

)
1

6
3

22
" 

(M
E

D
IA

N
)
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1
½

"
9

"

5
⅞

"

1
0

"

1
½

"

W 6 x 15

DETAIL 1

W 6 x 15

8
3L 3 x 3 x

" ß HS BOLT (TYP.)4
3

" ß HOLE FOR16
13

3"

(TYP.)
"4

3" x 74
3" x 28

3PL 

MOUNTING DETAILS

FOR DMS CABINET

SEE SHEET 4

DETAIL 2

VARIABLE MESSAGE SIGN CABINET

WASHER (TYP.)

WITH HARDENED
" ß HS BOLT4

3

 (TYP.)8
3PL 3 x 3 x 

W 6 x 15 (TYP.)

(TYP.)
"4

3" x 74
3" x 28

3

BRACKET PL
(TYP.)

2" R

(TYP.)

2" R

8
3

L 3 x 3 x 

W 6 x 15

" HOLE16
13Ò 

WASHER SET

SPHERICAL

(A36)

(MIN.)

CLAMP
" x 6"4

1

" x 6" BENT PL4
1

THREAD LENGTH MINIMUM.

BEYOND CLAMP.  PROVIDE 5"

TIGHT ONLY.  PROJECT BOLT 3"

COLLAR NUT SHALL BE SNUG

FULLY TORQUE THIS CONNECTION.
" ß 325 HS BOLT.  DO NOT4

3

NUT

NUT, WASHER & JAM

SPHERICAL COLLAR

" 
(M

E
D

IA
N

)
4

3
3

1
ƒ

"
 

1¾" 1½"

1
'-6

" 
C

E
N

T
E

R
E

D

¾"

½"2¾"

(TYP.)

(FULL PENETRATION)

(FULL PENETRATION)

1

1

-Butterfly Sign Mounting Details-
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for additional information)

(See roadside shoulder installation
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Welding procedure is not
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submit all proposed adjustments or modifications to the Engineer for approval.

shop drawings and reconcile any differences between them. The Contractor shall 

provided. The Contractor shall compare the survey information to the reviewed 

orientations. The elevation of the ground surrounding the foundation shall also be 

location and elevation and the anchor bolt locations, projections, and 

submit to the Engineer a copy of the survey notes detailing the foundation 

to the requirements of Section 625, Construction Surveying.  The Contractor shall 

soon after work on the foundation has been completed. The survey shall conform 

The Contractor shall provide a survey of the DMS foundation to verify placement 

  (G) Large boulders are encountered.

  (F) High groundwater is encountered.

  (E) Firm bedrock is encountered.

  (D) The foundation soils are not homogenous.

  (C) The site won't support the weight of the drilling rig.

  (B) The soil has a high organic content or consists of saturated silt and clay.

  (A) DMS support will not be installed within the roadway prism.

during drilling:

Contact the Engineer if any of the following soil conditions are encountered 

  SF = 3.0 for flexural resistance

  Soil Ф Angle = 30° for medium dense cohesionless soil
  Soil Cohesion = 750 pound/ square foot for medium stiff cohesive soil
  Soil Density   = 110 pound/ cubic foot

prism with the following soil parameters:
The design herein assumes that DMS supports are installed within the roadway 

shafts may be left in place without relocation.
the Engineer at no cost to the project. Unremoveable casings for butterfly sign 
structures shall be abandoned and another shaft drilled and placed as approved by 
are used by the Contractor and cannot be removed, shafts for cantilever sign 

 If casings backfilled with flow-fill and redrilled after a three day curing period.
Caissons shall be placed against undisturbed earth. Wet or caving holes shall be 
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using a slugging wrench.
 turn (30° ± 5°)12

1lower nuts shall each then be rotated an additional 

with the base plate. With the mast arm free to deflect, the upper and
tightness that exists when the upper and lower nuts are in firm contact
bolts shall first be tightened to snug tight, which is defined as the
The anchor bolts shall be tightened using the turn-of-nut method. The

There shall be no grout pad installed on top of the existing foundations.

has cured at least two days.
Anchor bolts shall be set with a steel template until the concrete

Thread upper 10 inches and galvanize upper 1foot-3 inches of the anchor bolts.

Base Skirt Detail
¼

self tapping screws.

plate prior to installing 

tighten skirt onto base 

Use BAND-IT straps to Note:  
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Roadside Shoulder Installation

CAISSON FOUNDATION DETAILS

Median Rail Installation
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