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Signal Structures

• Type 9, 10, 12 & 13 Structures
• Concrete Bases (Type 10 & 13)
• Anchor Bolt Tensioning
• Connection Hardware Testing
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What is a “monotube”?
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Why did we change our design?
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Structure Types

Type 9/10 Structures
• 15’ to 30’ mast arms
• Type 10 concrete base

– SDD 9c11
– 14’ deep
– 30” diameter
– 1 ½” anchor rods – 52” 

length
• 6 sets of 1” high strength bolts 

for mast arm connection

Type 12/13 Structures
• 35’ to 55’ mast arms

• Type 13 concrete base
– SDD 9c12
– 14’ 6” deep
– 42” diameter
– Wing extends 4’ out from 

base
– 1 ¾” anchor rods – 86” 

length
• 8 sets of 1 ½” high strength 

bolts for mast arm connection
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Concrete Base (Type 10 or 13) Basics

• Sonotube cannot be left in place.  After 
it is removed, soil must be compacted in 
1-foot lifts.

• Construction joints require written 
approval by engineer (must consult 
BOS).

• Top template must be removed after 
concrete sets (stabilizes anchor bolts 
during pour and provides guidance for 
arm orientation).

• Concrete must attain 3500 psi 
compressive strength before structure 
can be erected (7 days).
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Bolt Projections

Type 10 Type 13
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Material Responsibilities

WisDOT
• Poles
• Arms
• Anchor Bolts
• Templates

Contractor
• Arm connection 

hardware (incl. 
luminaire arms)

• Identification 
plaque



BUREAU OF TRAFFIC OPERATIONS Signals, Lighting & ITS Systems Installation and Inspection Training

Standing the Structure
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Anchor Bolt Tensioning – Form DT 2321
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Step One – Verify Anchor Rods
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Anchor Bolt Tensioning – Form DT 2321
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Step 2 – Plumb 
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Anchor Bolt Tensioning – Form DT 2321
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Step 3 – Lubricant (wax based)
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Anchor Bolt Tensioning – Form DT 2321
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Step 4 – Level Leveling Nuts
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Anchor Bolt Tensioning – Form DT 2321
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Anchor Bolt Tensioning – Form DT 2321
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Step 5 – Tools for the Job

Manual Torque Wrench Electric Torque Wrench
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Anchor Bolt Tensioning – Form DT 2321
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Match Marking
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Anchor Bolt Tensioning – Form DT 2321
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Anchor Bolt Tensioning – Form DT 2321
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Anchor Bolt Tensioning – Form DT 2321
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Anchor Bolt Tensioning – Form DT 2321
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Arm Connection
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Connection Hardware

• A325 Bolts only
– Stored in an air tight container

• Required Documentation
– Bolt Certs
– Rotational Capacity Test Results

• Direct Tension Indicators (DTIs)
• Required Testing

– Mechanical Testing 
– Pre-Installation Testing
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Hardware Certification

Galvanizing

Mill Cert
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Rotational Capacity Test



BUREAU OF TRAFFIC OPERATIONS Signals, Lighting & ITS Systems Installation and Inspection Training

Mechanical Testing
• Send two bolts (with 4 flat washers and 3 nuts)
• Do not include DTI washers – will simply be 

thrown away
• DT 1499
• Results will be posted in Highway Quality 

Management System
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Pre-Installation Verification Test
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Load Cell

Torque ≠ Tension
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Direct Tension Indicators
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“Squirters”
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DT 2322
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Step 1: Assembly Information
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DT 2322
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Step 2: Bolt Configuration

Signal structures require flat washers on BOTH sides of the plates.
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DT 2322
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Step 3: Lubricate Nut Face & Threads
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DT 2322
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DT 2322 – Tables 1 & 2

Type 9/10 Structures

Type 12/13 Structures
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DT 2322
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Step 5: Record Measured Values
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DT 2322
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Step 6: Check Values

Type 9/10 Structures Type 12/13 Structures
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DT 2322
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Signatures
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Installation & QC
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Why do we do all this?
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Above Ground Checklist
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Bases & Pedestals

• Are they level?
• Bonding lug present?
• Bonding wire installed?
• Where is the access door relative to traffic?
• Anti-Seize used?
• Shims used?  Less than 4?
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Poles & Arms
• Proper pole type/arm installed?
• Is pole plumb/level?
• What is orientation of the hand hole in 

relation to traffic?
• Has the pole cap been installed?
• Are the arms aligned properly?
• Grommet installed?
• Proper connection hardware?
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Signal Heads
• Is lens configuration in accordance with MUTCD?
• Are overhead signals aimed properly? (pointing 

down the proper lane, level, plumb, etc.)
• Has the proper clearance been provided under 

vehicle or pedestrian heads?
• Are the overhead signals too high?
• Were heads properly secured to standard or arm?
• Correct PDM hardware?
• Heads covered?
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Cabinets

• Is cabinet oriented properly with               
the roadway?

• Are end bells present?
• Have the cables leading into the cabinet 

base been labelled?
• Has debris/metal shavings been cleaned 

out from the bottom of the cabinet?
• Has cabinet been properly anchored?
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