
September 19, 2024

Foundation Design Updates 
for Ancillary Traffic Structures

Ryan Eaves, P.E.

Geotechnical Branch Manager – Bridge Division



2

Connecting you with Texas.

Table of Contents

3 | Standard Lists

22 | Design Approach

25 | Standard Use Examples

39 | Updates and Conclusions



3

Connecting you with Texas.

Types of Ancillary Traffic Structures
Structure Standard Soil Strength 

Parameters
Design Loading Conditions

Large Road Signs SMD (8W2) – 08 NTCP, C, φ Not Specified

Overhead Sign Bridge OSB – FD 
OSB – FD – SC 

NTCP, C, φ Uplift Loading and Moment

Monotube Sign Structure (Cantilever) MC(7) – 22 NTCP Axial, Moment, Torsion, and Shear

Monotube Sign Structure (Span) MS(7) – 22 NTCP Axial, Moment, Torsion, and Shear

Cantilever Overhead Sign Support COSS – FD NTCP, C, φ Moment and Torsion

Roadway Illumination Pole RID(2) – 20 NTCP Not Specified 

High Mast Illumination Pole HMIF(2) – 98 NTCP Not Specified

Traffic Signal Pole TS – FD – 12 NTCP Moment and Shear

Intelligent Transportation Systems 
Pole

ITS(4) – 15 NTCP Not Specified 
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Large Roadside Signs
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Overhead Sign Bridges
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Types of Ancillary Traffic Structures
Structure Standard Soil Strength 
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Design Loading Conditions
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Monotube Sign Structure - Cantilever
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Monotube Sign Structure - Span
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Types of Ancillary Traffic Structures
Structure Standard Soil Strength 

Parameters
Design Loading Conditions
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Cantilever Overhead Sign Support
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Types of Ancillary Traffic Structures
Structure Standard Soil Strength 

Parameters
Design Loading Conditions

Large Road Signs SMD (8W2) – 08 NTCP, C, φ Not Specified
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Roadway Illumination Pole
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Types of Ancillary Traffic Structures
Structure Standard Soil Strength 

Parameters
Design Loading Conditions

Large Road Signs SMD (8W2) – 08 NTCP, C, φ Not Specified

Overhead Sign Bridge OSB – FD 
OSB – FD – SC 

NTCP, C, φ Uplift Loading and Moment

Monotube Sign Structure (Cantilever) MC(7) – 22 NTCP Axial, Moment, Torsion, and Shear

Monotube Sign Structure (Span) MS(7) – 22 NTCP Axial, Moment, Torsion, and Shear

Cantilever Overhead Sign Support COSS – FD NTCP, C, φ Moment and Torsion
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High Mast Illumination Pole
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Types of Ancillary Traffic Structures
Structure Standard Soil Strength 

Parameters
Design Loading Conditions

Large Road Signs SMD (8W2) – 08 NTCP, C, φ Not Specified

Overhead Sign Bridge OSB – FD 
OSB – FD – SC 

NTCP, C, φ Uplift Loading and Moment

Monotube Sign Structure (Cantilever) MC(7) – 22 NTCP Axial, Moment, Torsion, and Shear

Monotube Sign Structure (Span) MS(7) – 22 NTCP Axial, Moment, Torsion, and Shear

Cantilever Overhead Sign Support COSS – FD NTCP, C, φ Moment and Torsion

Roadway Illumination Pole RID(2) – 20 NTCP Not Specified 

High Mast Illumination Pole HMIF(2) – 98 NTCP Not Specified

Traffic Signal Pole TS – FD – 12 NTCP Moment and Shear

Intelligent Transportation Systems 
Pole

ITS(4) – 15 NTCP Not Specified 
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Traffic Signal Pole
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Types of Ancillary Traffic Structures
Structure Standard Soil Strength 

Parameters
Design Loading Conditions

Large Road Signs SMD (8W2) – 08 NTCP, C, φ Not Specified

Overhead Sign Bridge OSB – FD 
OSB – FD – SC 

NTCP, C, φ Uplift Loading and Moment

Monotube Sign Structure (Cantilever) MC(7) – 22 NTCP Axial, Moment, Torsion, and Shear

Monotube Sign Structure (Span) MS(7) – 22 NTCP Axial, Moment, Torsion, and Shear

Cantilever Overhead Sign Support COSS – FD NTCP, C, φ Moment and Torsion

Roadway Illumination Pole RID(2) – 20 NTCP Not Specified 

High Mast Illumination Pole HMIF(2) – 98 NTCP Not Specified

Traffic Signal Pole TS – FD – 12 NTCP Moment and Shear

Intelligent Transportation Systems 
Pole

ITS(4) – 15 NTCP Not Specified 
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Intelligent Transportation Systems Pole
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Design of Laterally Loaded Structures
• Design philosophy different than 

bridges

- Approach differs from axial 
capacity design

 Brom’s method

 P-Y analysis

- Transient load controlled

 Often designed assuming loads 
are static

- Often wider boring spacing
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LRFD Update
• All standards currently use NTCP, C, or Φ to determine 

foundation length

• Long-term, standards will be updated to LRFD 

- TCP → SPT

• Short-term, use Geotechnical Manual – LRFD (April 2024) 

- Figure 2-2: SPT vs Angle of Internal Friction for 
Cohesionless Soils

 Recommended to use “Lower Bound” of Φ

- Appendix 2: NTCP vs NSPT correlation  

𝐼𝐼𝐼𝐼 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶:𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇 = 1.5 × 𝑁𝑁𝑆𝑆𝑇𝑇𝑇𝑇

𝐼𝐼𝐼𝐼 𝑆𝑆𝐶𝐶𝐼𝐼𝑆𝑆:𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇 = 2.0 × 𝑁𝑁𝑆𝑆𝑇𝑇𝑇𝑇

https://onlinemanuals.txdot.gov/TxDOTOnlineManuals/txdotmanuals/geo/geo_lrfd.pdf
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Soil Property Selection Best Practices
• Boring proximity 

- New boring with SPT and laboratory 
testing

- Existing TCP boring

• Soil type

• Soil uniformity with depth

• Future improvements/changes of conditions

• Shrinking/swelling soils
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Examples 
• Overhead Sign Bridges (OSB)

- Axial (Uplift) Load

• Cantilever Overhead Sign Structure (COSS)

- Lateral and Torsional Load
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Overhead Sign Bridges (OSB)

Design Loading Conditions: Uplift Loading and Moment

Foundation Diameter: 24” – 54”

Foundation Embedment: 4’ – 55’ 
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Overhead Sign Bridges (OSB)
• Given: 

- Span, LS = 93.0’

- Left Tower Height, HL = 26.3’

- Right Tower Height, HR = 22.6’

- Design Wind Height, Hd = 27.0’ 

- Avg. SPT Penetrometer Value, 
N = 20

- Dawson County

LS = 93.0’

H
L 

=
 2

6.
3’

H
L 

=
 2

2.
6’

H
d 

=
 2

7.
0’
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Overhead Sign Bridges (OSB)
 Zone 2 
 90 mph
 Design Height, Hd = 27.0’ 
   ↓
     Standard: OSB-Z2I
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NSPT = 20 bl

In Clay: NTCP = 30 bl
In Sand: NTCP = 40 bl 
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Clay (30 bl)
LL =  7’ + 3’ = 10’
LR = 6’ + 3’ = 9’
Sand (40 bl)
LL = 6’ + 3’ = 9’
LR = 6’ + 3’ = 9’

UpliftL = 80 k 
UpliftR = 70 k
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Cantilever Overhead Sign Structures (COSS)

Design Loading Conditions: Moment and Torsion

Foundation Diameter: 36” – 54”

Foundation Embedment: 6’ – 40’ 
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Cantilever Overhead Sign Structures (COSS)

• Given: 

- Cantilever Span = 33.0’

- Column Height, H = 23.3’

- Design Wind Height, Hd = 27.0’ 

- Avg. SPT Penetrometer Value, 
N = 15

- Hill County

H
d 

=
 2

7.
0’

H
 =

 2
3.

3’

LS = 33.0’
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 Zone 4 
 70 mph
 Design Height, Hd = 27.0’ 
   ↓
    Standard: COSS-Z4 & Z4I-10
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Cantilever Overhead Sign Structures (COSS)

38

Torsion = 162 k-ft
Moment = 244 k-ft
NSPT = 15 bl

Sand: 
Method 1:

NTCP = 2 x NSPT  = 30 bl
L = 16’ + 3’ = 19’ 

Method 2:
NSPT = 15 bl 

↓  
Figure 2-2 (Lower Bound)

↓
φ = 31°

L = 16’ + 3’ = 19’ 

 
Clay: 
NTCP = 1.5 x NSPT = 22.5 bl

L = 10’ + 3’ = 13’

T

M

T

M
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Future Plans
• Research FY25

- Refine design approach compliant with current AASHTO requirements

- Simplified soil parameters for LRFD based design approach

• Standard Updates

- Design updates

- Future standards to add NSPT and/or C and Φ
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Conclusions
• Every standard is different

- Read the general notes on usage

• Geotechnical parameter selection 
requires discernment 

-  Use all the information you have

• Keep an eye out for additional updates

• Feel free to reach out if you have 
questions
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Questions?

Ryan Eaves, P.E.

Bridge Division – Geotechnical Branch Manager

Ryan.Eaves@txdot.gov

mailto:Ryan.Eaves@txdot.gov
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