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Project Title: 

 
Portable sign supports for rigid  signs with variation on mounting height. 

 
 
Project 
Synopsis: 

 

There is a need to place temporary signs within channelizing devices so they are visible for the 
traveling public. This requires a minimum sign height of 5 ft measured from the top of pavement 
to the bottom of the sign. MASH testing will be conducted to aide in the development of a 
crashworthy sign stand for temporary applications. 

 

Project Goal(s): 

Develop a design for a sign stand for rigid signs that can be placed within channelizing devices 
at a mounting height of 5’ or greater (7’ is preferred). Sign size needs to range from 2’ x 2’ (4 
square feet) to 4’ x 4’ (16 square feet). 

 
 
 
 
 

 
Project 

Background: 

 
 
 

In work zones, when signs are placed among channelizing devices, they can be visually blocked. 
Currently, there is not a tested sign stand that can hold a rigid  sign at a height necessary to be 
placed among channelizing devices, only roll-up signs. A sign stand that can place the sign above 
these devices is needed to provide appropriate sight distance and decision time. 

 

See attached figures for proper and improper placement at the bottom of the page. 

 
 
 
 
 
 

 
Proposed Work 
Plan: 

 
Tasks: 

 

1. Literature Review 
2. A State-of-Practice Survey 

 

3. Engineering Analysis and/or Simulation 
 

4. Construction and Demolition 
 

5. MASH TL-3 Full-Scale Crash Testing and Reporting 

Research Problem Statement 2021-04-WZ 



 

 
Deliverables: 

 
 

Compile summary report to document research effort, including literature review, CAD details, 
crash testing, and recommendations for further research in the event of the system failing testing 
criteria. 

 
 
 
 

Urgency and 
Expected Benefit: 

 
 
 
 

Successful MASH evaluation of a temporary sign stand will improve safety in work zones and 
allow for the installation of signs among channelizing devices that can be seen with adequate 
time for decision making. 

 
 
 
 

 
Problem Funding 
and Research 
Period: 

 
 
 
 
 

$205,000 and 15 months. 

 
 
Developer(s) of 
the Problem 
Statement: 

 

Name: Shawn Debenham / Justin Wilstead / Brian Crossley / Michelle Moser 

Email: sdebenham@utah.gov / jwilstead@utah.gov / bcrossley@pa.gov / 

michelle.moser@state.mn.us 

Phone: 801-971-9575 / 801-910-2507 / 717-265-7562 
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Figure 1. Improper sign height among channelizing devices. 



 

Figure 2. Proper sign height among channelizing devices. 

 

Temporary Sign Stand Examples 



 

 
 

36" X 36" 0.100" 
Sign hole

 

aluminum panel punching 

•-------,- • 
9" 

- _L_ 

t,2· • 

Vertical mast 

 
 

Sign mounting detail 

3/8" steel washer 
 

5/16" (0.3125") grade 5 
3/8" nylon washer

 
bolt attaching sleeve 

3/8" steel washer
 

to vertical mast at 
-81" 

;j : :e_-=:iu - 5/16" bolt 
the top 

 

 
Square tube 

5/16" (0.3125") grade 5 5/16" nut 

bolt attaching vertical 
mast and sleeve to stub 

Sleeve 

 

Horizontal leg 

 
 
 
 
 
 

Ballast - 1201b. maximum 
sandbag weight at end of Vertical stub is 

each leg  welded on all 4 sides 
to horizontal leg 

Parts List: 
All square tube 12 gauge galvanized steel with 0.4375" holes on either 1" centers or drilled as needed. 
(2) Vertical masts - 2" x 2" x 108" long. 
(2) Sleeves - 2.25" x 2.25" x 36" long. 
(2) Horizontal legs - 1.75" x 1.75" x 72" long. 
(2) Legs, vertical stubs - 1.75" x 1.75" x 12" long. 
Sign mounting hardware: 5/16" (0.3125") stainless steel or grade 5 zinc plated bolts and washers, 
nylon insert lock nut, and nylon washers against sign face. 

APPROVED 

12/1/05 

DATE OF REV. NCHRP 350 COMPLIANT 

TALL PORTABLE SIGN STAND 
FOR 36" X 36" STOP 

 

 



 
 

 
Sign hole 

punching 

 I  

l_j   
I 9" 30" X 30" 0.100 

.J _ 

aluminum panel 
I 9" 

jT  

I 

Vertical mast 

 
 

 
48" to 
Sign 

Sleeve 

 
 

 
H Skid 

 
Ballast - 451b. maximum 

sandbag at end of each leg 

 
 
 
 
 
 
 
 
 

Sign mounting detail 

3/8" steel washer 

3/8" nylon washer 
Parts List:  3/8" steel washer 
All square tube 12 gauge galvanized steel with 0.4375" holes ;ll != I 5/16" bolt on either 1" centers or drilled as needed. 
(2) H skid, horizontal legs - 2" x 2" x 60" long. 
(1) H skid, cross bar - 2" x 2" x 30" long. Sign face 
(1) H skid, vertical stub - 2" x 2" x 12" long. 
(1) Vertical mast - 2.25" x 2.25" x 60" long. Square tube 
(1) Sleeve - 2.5" x 2.5" x 36" long. 5/16" nut 
Sign mounting hardware: 5/16" (0.3125") stainless steel or grade 5 
zinc plated bolts and washers, nylon insert lock nut, and nylon 
washers against sign face. 

APPROVED 

7/15/05 

DATE OF REV. NCHRP 350 COMPLIANT 

PORTABLE SIGN STAND 

FOR 30" X 30" STOP SIGN 
 

 

 



 

Sign mounting detail 

3/8" steel washer 

3/8" nylon washer 

3/8" steel washer 

=j i: :J[ JII 5/16" bolt 
24"X 12" 0. 100" 
aluminum panel 

Sign face 

Square tube 
24" X 12" 0.100" 

5/16" nut aluminum panel 
Vertical mast --+ --------------- i 

Sign hole punching 

 
 

24" X 24" 0.100" 
aluminum panel 

 
 

 
 

21" X 15" 0.100" 
aluminum panel 

 
 

_j_ ---------------------------------------------------------------------------- Sleeve 
4.5" 

- 5" Ballast - 451b. maximum 

 T  sandbag at end of each leg 

 
 
 
 
 

 
O" 

 
 

Parts List: 
All square tube 12 gauge galvanized steel with 0.4375" holes on either 1" centers or drilled as needed. 
(2) H skid, horizontal legs - 2" x 2" x 60" long. 

(1) H skid, cross bar - 2" x 2" x 30" long. 
(1) H skid, vertical stub - 2" x 2" x 12" long. 
(1) Vertical mast - 2.25" x 2.25" x 96" long. 
(1) Sleeve - 2.5" x 2.5" x 36" long. 

Sign mounting hardware: 5/16" (0.3125") stainless steel or grade 5 zinc plated bolts and washers, 
nylon insert lock nut, and nylon washers against sign face. 

APPROVED 

12/1/05 

DATE OF REV. NCHRP 350 COMPLIANT 

PORTABLE SIGN STAND FOR 
DETOUR ASSEMBLY WITH 8' MAST 

 

 

 



 

Sign mounting detail 

3/8" steel washer 

3/8" nylon washer 

3/8" steel washer 

=j i: :J[ JII 5/16" bolt 

24" X 12" 0.100" 

Sign face aluminum panel 

Square tube 

5/16" nut 

 
Sign hole punching 73.5" 24" X 24" 0.100" 

to top aluminum panel 

of sign 
Vertical center 
line of signs 

   21" X 15" 0.100" 

aluminum panel 

 

48" to J..-------1--  Sleeve 

of 
stacked 
panels 

 
Ballast - 451b. maximum 

sandbag at end of each leg 

 
H Skid 

 
 
 
 
 

30" 

 
 

 
Parts List: 
All square tube 12 gauge galvanized steel with 0.4375" holes on either 1" centers or drilled as needed. 
(2) H skid, horizontal legs - 2" x 2" x 60" long. 
(1) H skid, cross bar - 2" x 2" x 30" long. 
(1) H skid, vertical stub - 2" x 2" x 12" long. 
(1) Vertical mast - 2.25" x 2.25" x 72" long. 
(1) Sleeve - 2.5" x 2.5" x 36" long. 

Sign mounting hardware: 5/16" (0.3125") stainless steel or grade 5 zinc plated bolts and washers, 
nylon insert lock nut, and nylon washers against sign face. 

APPROVED 
 

7/15/05 

DATE OF REV. NCHRP 350 COMPLIANT 

PORTABLE SIGN STAND 

FOR DETOUR ASSEMBLY 
 

 

 

3" 

--H- 
3" 

 

 

 _j_ 

4.5" 

 
14.5" OT 

 

 

 



 
 
 

 
  Sign hole 

punching 
48" X 48" 0.100" 15" 

aluminum panel 
 _)_   _

 

I 

 

 

I 

6" 

 
 

Vertical mast 

 
Sign mounting detail 

3/8" steel washer 

 
3/8" nylon washer 

5/16" (0.3125") grade 5  3/8" steel washer 
bolt attaching sleeve 

;j l l'l[ Jll=J5/16
11 

bolt to vertical mast at 
the top 

Sign face 

5/16" (0.3125") grade 5 Square tube 

bolt attaching vertical 5/16" nut 
mast and sleeve to stub Sleeve 

Sleeve 
 

Horizontal leg 

 

 
Vertical 

mast 

Horizontal leg 

 
 

Vertical stub is 
Ballast - 120Ib. maximum welded on all 4 sides 

sandbag weight at end of to horizontal leg 

each leg 

 

Parts List: 
All square tube 12 gauge galvanized steel with 0.4375" holes on either 1" centers or drilled as needed. 
(2) Vertical masts - 2" x 2" x 108" long. 
(2) Sleeves - 2.25

11 

x 2.25" x 36" long. 
(2) Horizontal legs - 1.75" x 1.75" x 72" long. 
(2) Legs, vertical stubs - 1.75

11 
x 1.75" x 12

11 
long. 

Sign mounting hardware: 5/16" (0.3125") stainless steel or grade 5 zinc plated bolts and washers, 
nylon insert lock nut, and nylon washers against sign face. 

APPROVED 

12/1/05 

DATE OF REV. NCHRP 350 COMPLIANT 
PORTABLE SIGN STAND 

FOR 48" X 48" EXIT PANEL 
 

 

 



 
Optional lightweight amber 
flashing light is mounted 
to aluminum panel 

Sign hole
 

and against vertical 

mast to prevent spin 48" X 48" 0.100" 
punching 

aluminum panel • 

- --i ------ 12"
 

12" 

1 5 ''-'.' ,_....+, --- 1-5r"' 

 
Vertical mast  

Sign mounting detail 

3/8" steel washer 
 

3/8" nylon washer 
5/16" (0.3125") grade 5 3/8" steel washer 

bolt attaching sleeve 1;111=:I 5/16" bolt 
to vertical mast at 
the top 

 
61.75" 

5/16" (0.3125") grade 5 Square tube 

bolt attaching vertical 5/16" nut 
mast and sleeve to stub 

Sleeve 

Sleeve 
 

Horizontal leg 

 

 
Vertical 

mast 

Horizontal leg 
 

 

 
Vertical stub is 

Ballast - 1201b. maximum welded on all 4 sides 

sandbag weight at end of to horizontal leg 

each leg 

 

Parts List: 
All square tube 12 gauge galvanized steel with 0.4375" holes on either 1" centers or drilled as needed. 
(2) Vertical masts - 2" x 2" x 108" long. 
(2) Sleeves - 2.25" x 2.25" x 36" long. 
(2) Horizontal legs - 1.75" x 1.75" x 72" long. 
(2) Legs, vertical stubs - 1.75" x 1.75" x 12" long. 
Sign mounting hardware: 5/16" (0.3125") stainless steel or grade 5 zinc plated bolts and washers, 
nylon insert lock nut, and nylon washers against sign face. 

APPROVED 

7/15/05 

DATE OF REV. NCHRP 350 COMPLIANT 

5 FEET PORTABLE SIGN STAND 
FOR 48" X 48" DIAMOND 

 

 

 



36" X 36" 0.100" r  Sign hole 
,,,,.,---- aluminum panel 

_, I puncMng
 

Optional lightweight 

J,2-
 

amber flashing light 
is mounted to aluminum 
panel and against vertical 
mast to prevent spin 

 
 
 

Vertical mast 

 
 
 

Sign mounting detail 
3/8 

11 
steel washer 

 
5/16" (0.3125") grade 5 3/8 11 nylon washer 
bolt attaching sleeve 3/8" steel washer 
to vertical mast at 

j fil)Jillll][ Jll=l 5/16" bolt the top 
 
 

 

5/16" (0.3125") grade 5 
Square tube

 

bolt attaching vertical 5/16" nut 

mast and sleeve to stub 

Sleeve 
 

Horizontal leg ••
• 

•
•
 
• 

mast 

Horizontal leg 

 
 

22.25" 

Ballast - 1201b. maximum Vertical stub is 
sandbag weight at end of welded on all 4 sides 
each leg to horizontal leg 

Parts List: 
All square tube 12 gauge galvanized steel with 0.4375" holes on either 1" centers or drilled as needed. 
(2) Vertical masts - 2" x 211 x 108" long. 
(2) Sleeves - 2.25

11 
x 2.25" x 36" long. 

(2) Horizontal legs - 1.75" x 1.75
11 

x 72" long. 
(2) Legs, vertical stubs - 1.75

11 
x 1.75" x 12

11 
long. 

Sign mounting hardware: 5/16" (0.3125") stainless steel or grade 5 zinc plated bolts and washers, 
nylon insert lock nut, and nylon washers against sign face. 

APPROVED 

12/1/05 

DATE OF REV. NCHRP 350 COMPLIANT 

TALL PORTABLE SIGN STAND 
FOR 36" X 36" DIAMOND 

 

 

 



 
Optional lightweight flashing 
amber light is mounted 
to aluminum panel 

48" X 48" 0.100" Sign hole 
and against vertical 

mast to prevent spin aluminum panel punching 

• 

 

15 '·'----'''c-+ot --- 11-i.---.+--r15" 

 
Lower sign 

mounting bolts 
shall go through 

Sign mounting detail 
vertical mast 

3/8" steel washer 
and sleeve 

3/8" nylon washer 

3/8" steel washer 

5/16" bolt 

 
 

 
Square tube 

5/16" nut 

 
 
 
 
 
 
 

 
Bottom of sign to ground 

shall be 13" to 14" 

Horizontal leg 
Ballast - 45Ib. maximum 

sandbag at end of each leg 

 
Vertical stub is 
welded on all 4 sides 
to horizontal leg 

Parts List: 
All square tube 12 gauge galvanized steel with 0.4375" holes on either 1" centers or drilled as needed. 
(2) Vertical masts- 1.75" x 1.75" x 60" long. 
(2) Sleeves - 2" x 2" x 36" long. 
(2) Horizontal legs - 1.5" x 1.5" x 60" long. 
(2) Legs, vertical stubs - 1.5" x 1.5" x 12" long. 
Sign mounting hardware: 5/16" (0.3125") stainless steel or grade 5 zinc plated bolts and washers, 
nylon insert lock nut, and nylon washers against sign face. 
(1) Optional flashing warning light attached to sign panel. 

 
FHWA Reference HSA-10/WZ-133 

APPROVED 

7/15/05 

DATE OF REV. NCHRP 350 COMPLIANT 
PORTABLE SIGN STAND 
FOR 48" X 48" DIAMOND 

 

 

 

_J_  
12" 

12" 
 

 



 

 
Optional lightweight flashing 
amber light is mounted 
to aluminum panel 

48" X 48" 0.100" Sign hole 
and against vertical 

aluminum panel punching mast to prevent spin 

• 

- --i ------ 12"
 

12" 

15"·'----'.c-------l----9,f -- ,L1 5n 

 
Lower sign 

mounting bolts 
shall go through 

Sign mounting detail 
vertical mast 

3/8" steel washer 
and sleeve 

 
 
 
 
 
 

Square tube 

5/16" nut 

 
 
 
 
 
 
 

 
Bottom of sign to ground 

shall be 18"-20" 

Horizontal leg 

Ballast - Approx. 451b. 

sandbag at end of each leg 

Vertical stub is 
welded on all 4 sides 

to horizontal leg 

 
Parts List: 
All square tube 12 gauge galvanized steel with 0.4375" holes on either 1" centers or drilled as needed. 
(2) Vertical masts - 1.75" x 1.75" x 72" long. 
(2) Sleeves - 2" x 2" x 36" long. 
(2) Horizontal legs - 1.5" x 1.5" x 48" long. 
(2) Legs, vertical stubs - 1.5" x 1.5" x 6-12" long. 
Fastening hardware: 5/16" (0.3125") stainless steel or grade 5 zinc plated bolts and washers, 
nylon insert lock nuts, and nylon washers. 
(1) Optional flashing warning light attached to sign panel. 

APPROVED 

5/3/06 

DATE OF REV. 
 

PORTABLE SIGN STAND 

FOR 48" X 48" DIAMOND 

 

 



 

 
36" X 24" 0.100" 

aluminum panel  

•   I 

6" Sign hole 
. • I punching 

 
Vertical mast 

 
 
 

 
36" X 48" 0.100" 

aluminum panel 

 
 

Sign mounting detail 

3/8" steel washer 
 

3/8" nylon washer 

3/8" steel washer 

...  
;j [ Jjj=J 5/16" bolt 

.... Sign face 
Sleeve 

Square tube 

5/16" (0.3125") grade 5 5/16" nut 
bolt attaching vertical 
mast and sleeve to stub 

 
 

•• •• Horizontal leg 
Sleeve---t------i •  • 

• • 
Vertical 

mast 

Horizontal leg 

2.5" 

Ballast - 451b. maximum Vertical stub is 
sandbag at end of each leg  welded on all 4 sides 

to horizontal leg 

Parts List: 
All square tube 12 gauge galvanized steel with 0.4375" holes on either 1" centers or drilled as needed. 
(2) Vertical masts- 1.75" x 1.75" x 90.5" long. 
(2) Sleeves - 2" x 2" x 36" long. 
(2) Horizontal legs - 1.5" x 1.5" x 60" long. 
(2) Legs, vertical stubs - 1.5" x 1.5" x 12" long. 
Sign mounting hardware: 5/16" (0.3125") stainless steel or grade 5 zinc plated bolts and washers, 
nylon insert lock nut, and nylon washers against sign face. 

APPROVED 

7/15/05 

DATE OF REV. NCHRP 350 COMPLIANT 

PORTABLE SIGN STAND 

FOR WORK ZONE SPEED LIMIT 
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