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1. Background 

Currently, Michigan uses two types of overhead sign supports: Sign trusses (referred to herein as 
"bridge type") and cantilevers. The Michigan DOT is planning to adopt the AASHTO 2001 
Standard Specifications for Structural Supports as soon as possible. However, with the adoption 
of any new design code or provision, numerous issues can arise ranging from Michigan-specific 
subtleties that must be accounted for to contradiction within the specification itself. This report 
summarizes the results of a study to check the overhead sign support designs identified in a 
previous study (Ahlborn et al., 2003) entitled "Optimization of Cost and Performance of 
Overhead Sign Support Structures" sponsored by the Michigan Department of Transportation 
(MDOT). 

2. Objective, Approach, and Scope of Research 

This task will consist of documenting step-by-step comparisons between twelve (12) existing 
signs supports and the requirements of the AASHTO 2001 provisions. These details are 
provided in the CD included with this report (the calculation files are in PDF format). 
Shortcomings in each design are identified in the next section. An additional objective of this 
task is to provide a transition report for Michigan DOT personnel and consultants to use in new 
designs that will meet the AASHTO 2001 'specifications. The twelve (12) signs that will be 
compared to the AASHTO 2001 requirements will consist of the six steel overhead sign support 
structures currently in use and six steel support structures from other states identified in another 
research study. The following lists the twelve (12) sign support structures proposed for 
comparison in this project: 

(1) The three (3) cantilever-type signs currently in use in Michigan; Type C, Type D, and 
Type E. 

(2) The two (3) bridge-type (referred to as "truss-type" in the Sign Support Typical Plans) 
signs currently in use in Michigan; Type C 70ft, Type C 100ft, and Type D. 

(3) The three (3) cantilever-type signs identified as "most likely to meet AASHTO 2001" in 
the project "Cost and Performance Optimization of Overhead Sign Support Structures." 
These appear in Table 1. 
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(4) The three (3) bridge-type signs identified as "most likely to meet AASHTO 2001" in the 
project "Cost and Performance Optimization of Overhead Sign Support Structures." 
These appear in Table 1. 

A fairly standard approach was used in the design check procedure. It can be described in the 
following steps: 

I. Loads to be applied to each of the twelve (12) OH signs were calculated 
according to AASHTO 2001 provisions. There were a total of 5 load 
combinations for the steel design check and three load combinations for the 
fatigue design check. 

2. Finite Element Analysis (FEA) Models (Visual Analysis 4.1) of the twelve (12) 
OH signs were created. 

3. The loads were then applied to there FEA models in Visual Analysis. Each of the 
twelve (12) OH signs was then analyzed and the resulting shears, moments, and 
axial forces within each structure was determined for each load case. 

4. MathCAD files for connections at the base, chord splices, and chord/column and 
of column and chord members of concern were made. 

5. The shear and moments taken from Visual Analysis were used in conjunction with 
the MathCAD software to determine the stresses on the connections or member. 

6. These resulting stresses were compared against the allowable stress from the 
AASHTO 2001 provision or the current AASHTO LRFD Bridge Design 
Specifications (if referred by the 2001 provision). 

3. Results 

The purpose of this study was to suggest alternatives to the current structural sign support 
designs (see section 2) to enable the Michigan DOT to (1) provide a level of safety and 
compliance implied by the new AASHTO 2001 Specifications; and (2) to achieve a clearance 
height of 25-ft. Table 1 presents a summary of the overhead sign support structures, whether or 
not there were any components that did not meet the AASHTO 2001 criteria, and suggested 
alterations to meet or exceed the criteria. 
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TABLE la: Results Summary and Suggested Alterations to Overhead Sign Support Structures 

Structure TypeofOH Did the structure Description of Design Suggested Alteration 
DescripJion sig_n Sup!'Ort meet AASHTO 2001? Shortcomings 
Michigan Type C Cantilever YES NA NA 
Michigan Type D Cantilever YES NA NA 
Michig_an TyQS E Cantilever YES NA NA 
Colorado Cantilever YES NA NA 
Monotube 
Indiana 2-arm Cantilever Base welds failed in Increase weld size. 

NO fatigue. Calculation could also be 
altered - see calculation 
notes on attached CD. 

Wisconsin 4-chord Cantilever NO Base bolts, base welds, Base: Increase bolt diameter 
truss arm-to-column bolts, and from% in. dia to 1% in. dia. 

arm-to-column welds all Increase weld size from 1,4 in. 
failed in fatigue. to 3/8 in. 

Arm-to-column: Increase 
bolt diameter from 2 in. to 2 
Y2 in. Increase weld size from 
3/8 in. to Y2 in. 

Michigan Type C- Bridge YES NA NA 
70ft 
Michigan Type C- Bridge YES NA NA 
100ft 
Michigan Type D Bridge YES NA NA 
Minnesota 4-chord Bridge NO Chord splice welds failed Increase 5/16 in. weld to a 
truss under load case G2Cl. 9/16 in. weld. 
Florida 3-chord Bridge YES NA NA 
truss 
Missouri 2-arm Bridge YES NA NA 
truss 
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TABLE lb Summary of Foundation Checks (Full report included in Appendix B). 

Did the structure meet 
Foundation Type AASHTO 200 I? Issues 

Michigan Type C Cantilever Yes Only meets for soils at 500 psf or 
higher strength 

Michigan Type D Cantilever Yes Only meets for soils at 500 psf or 
higher strength 

Michigan Type E Cantilever Yes Only meets for soils at 500 psf or 
higher strength 

Michigan Type C (70ft) Bridge Yes None 

Michigan Type C (I 00 ft) Bridge Yes None 

Michigan TypeD (125ft) Bridge Yes None 

Florida 3-Chord Truss Bridge Yes Depends on the amount of 
longitudinal and transverse steel 
used in the design 

Minnesota 4-Chord Truss Bridge Yes None 

Missouri 2-ARM Bridge Yes None 

Wisconsin 4-Chord Truss Cantilever Yes None 

Indiana 1-ARM Cantilever Yes None 

Colorado Monotube Cantilever Yes None 

None 
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TABLE 2: Michigan Type C Cantilever 

I Actual s "•ss (ks) ' Stre.,. (ks) !Actual Stress 1 

FATIGUE 
She8i' Tensile _ .:'-

Actual Stress (ksi) Allowable Stress ksl Actual Stress (ksl Allowable Stress (ksl 
Base Bolts 0.765 7 4.329 7 

]Chord Splice Bolts 0.445 7 6.73 I 7 

TABLE 3: Michigan TypeD Cantilever 

Base Welds 
Chord Splice Welds 

~ 
FATIGUE 

]Base Bolts 
Chord Splice Bolts 

Base Welds 
ChordS lice Welds 

;,'ill:-iF'ti~: ~.\fZi~W~\C;I_Ji:~.ri:'jXI_ttilffli.itf':!@.lcftt,'i:t.'J· 
Actual Stress ksl Allowable Stress ksi 

9.679 21 
6.148 2t 

~ i=<••> •.. 

Shear 
Actual Stress ksl) !Allowable Stress (ksi) 

0.967 I 7 
0.581 l_ 7 

Welds on column 
Actual Stress ksl) ]Allowable Stress ksl 

3.469 7 
1.571 4.5 

~ 
Tensile 

Actual Stress(ksl Allowable Stress ksi) 

5.166 7 
5.804 7 

UAct~ 
'I 

·--·--_.,,_, .. 
I 

±i 
I 

4.: 66 

9 



TABLE 4: Michigan Type E Cantilever 

Michigan Type E Cantilever 
@t~~,If~t&:t~,;;~;r " 

,.-, ~;~_lfc#f?\~<if': !~-:s;,~{;~~\\5!1_9~_1l)};:"F:~ff1±.-b{fi~~:~;,)~i{' .fi]i'F;"&$.~{-g,~!;i.-t~!~tf~Tj)J)i!,l~f0f,J#i~J11\:·;;:?:;~ ;-;%;~~~Jq!:,lfij_fil~~!f.&'t{:::: 
Actual Stress ksi) Allowable Stress (ksi) Actual Stress (ksi Allowable Stress (ksl) Actual !Allowable 

Base Bolts 4.745 19.95 19.685 33.25 0.407 1 1 
Chord Splice Bolts 0.484 22.098 13.73 44.195 13.73(ksi) \_ 55.244(ksl) 

FATIGUE 
Shear Tensile 

Actual Stress (ksi) Allowable Stress (ksi) Actual Stress (ksi) Allowable Stress (ksi) 
Base Bolts 1.103 7 6.752 7 
Chord Splice Bolts 0.328 7 6.339 7 

Welds on column 
Actual Stress (ksi) I Allowable Stress (ksl) 

Base Welds 3.679 7 
Chord Splice Welds 1.95 4.5 

TABLE 5: Colorado Monotube Cantilever 

t .' 

I Actual Sire"' (k~) I Actual I Actual (k~Ji I I 
IA<m Membe• 0 19.192 2.955 I _33 ()J 16.5 0~ 

_(),227 

FATIGUE 
Shear Tensile 

Actual Stress (ksi) Allowable Stress (ksl Actual Stress (ksi Allowable Stress (ksi 
Base Bolts 4.104 7 2.504 I 7 
Chord S_p!lce Bolts 0.179 7 2.478 _j 7 

~ 1
2.204 ~ 

ICho•d Splice Welds 1.328 4.5 
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TABLE 6: Indiana 2-Arm Cantilever 

FATIGUE 
Shear 

Actual Stress (ksl Allowable Stress (ksl 
Base Bolts 0.607 7 
Chord S lice Bolts 0.174 7 

Welds on column 
Actual Stress ksi Allowable Stress ksi 

Base Welds 7.285 7 
4.5 Chord Splice Welds 2.25 

Tensile 
Actual Stress ksl) !~llowable Stress ksi 

4.813 7 
6.217 7 

TABLE 7: Wisconsin 4-Chord Truss Cantilever 

Wisconsin 4-chord truss Cantilever 

·SJEB.:iDESlGrif<. ~o-[?2~· ~:--~'~-~--:~'~···~,---~-<'-~-;-.·~~:::-:;-,s~h~--e~~~:r~·. ·i~--§'-'::!~~:r~c~:::-~c-~~-\~.~j~.;''~;~~1 ~-:·:·.~· ·?J"'-~"-:_~:~;~.~~--,~-'']~E;;:~;)-~:sT~e~··~--SI:~!~ij~(,~~,~:~c'f-~r:~~,~-~-~.-~-i~,,':"'~-::i-~-Y:~<~-c:~;,i,~' ~~£~~-':"-~'i:''~~-:;:;;,';,'i.co~·2m~:~-~b~lil~-j~·d~.:~~2-'~::cJ':i"ic'Ej'---
Actual Stress (ksl) I Allowable Stress (ksi I Actual Stress (ksi Allowable Stress ksl Actual Allowable 

[!lase Bolts 
Chord Splice Bolts 

Base Welds 
ChordS \Ice Welds 

!Column~ 
FATIGUE 

Base Bolts 
Chord Splice Bolts 

Base Welds 
Chord S lice Welds 

5.998 21.945 21.824 36.575 0.431 ·1 
1.8 12.201 

-;;,.._;;/2·-PN'>-i;;yy,W~ldiH,fftCO.li.i.tn"~~t:f~ii',?$~~~~~; 
Actual Stress(ksl Allowable Stress(ksl 

13.577 21 
12.726 21 

~8 ~) 
:116 

0.228 .66 

Shear 
Actual Stress (ksl Allowable Stress (ksi 

1.341 7 
1.297 7 

Welds on cOlumn 
Actual Stress (ksl) Allowable Stress (ksi) 

4.849 4.5 
5.329 4.5 

15.495 24.402 15.495(ksi 30.503{ksi) 

! 
NA 
NA 

.255 33 5,1"4 16.5 

Tensile 
Actual Stress (ksi Allowable Stress (ksl 

7.595 7 
14.848 7 

NA 
1 
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TABLE 8: Michigan Type C (70ft) Bridge Type 

TABLE 9: Michigan Type C (100ft) Bridge Type 
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TABLE 10: Michigan TypeD Bridge Type 

TABLE 11: Minnesota 4-Chord Truss Bridge Type 
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TABLE 12: Florida 3-Chord Truss Bridge Type 

Florida _3-chor~ 

< ,_, 

j 
I I 

~ 
I 

"' Bolio --~161 1 
I I I 

I 12.201 1.54 1.54lkOif ; 
I ; ; 

IB•~ Weide ••• 
~ 

~ I 
I 

.,._ 
--~ I .. -· - .. -,, 

I I 
a592 2a 138 NA ---,;jA ---,;jA NA 

~ 0.41 16.638 17.321 o:m 

TABLE 13: Missouri 2-Arm Truss Bridge Type 

'Weld NA 
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Appendix A: Stresses Calculated for Each of the Twelve (12) OH Sign Supports Analyzed 
in this Study. 

The attached CD contains summary tables for the stresses calculated using basic principles of 
structural analysis and design for each ofthe twelve (12) overhead sign supports checked. In 
addition, the enclosed CD contains 1,311 calculation files in 1.) PDF format, and 2.) The original 
Mathcad format. 

Cantilevers 

Bridge Type 

. 

Structure Description Folder name #Files 
Michigan Type C cc 50 
Michi~an Type D CD 50 
Michigan Type E CE 50 
Colorado Monotube ceo 50 
Indiana 2-arm GIN 42 
Wisconsin 4-chord truss CWI 55 
Michi~an Type C-70ft BC(70) 214 
Michigan Type C-1 OOft BC(100) 214 
Michigan Type D BD 233 
Minnesota 4-chord truss BMN 123 
Florida 3-chord truss BFL 117 
Missouri 2-arm truss BMO 113 

.4emoreJc 

$\·~"' lt. 
~c. u.J.+ 

I 

CD-R 
f700Msi80MINV 
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APPENDIX B 
ADEQUACY OF OVERHEAD SIGN SUPPORT: STRUCTURAL 

FOUNDATION ANALYSIS 

1. GENERAL BACKGROUND 

The objective of this analysis is to detennine if the existing MDOT foundation designs as well as 
select overhead foundation designs from a number of others states conform to the AASHTO 
document 2002 Interim to "Standard Specification for Structural Support for Highway Sign, 
Luminaries and Traffic Signals" when constructed in Michigan. The specifications allow the 
following three types of foundations: (1) drilled shaft, (2) spread footings and (3) piles. The 
foundation types analyzed in this report are the drilled shaft and spread footing. In general, 
foundation design is divided into geotechnical design and structural design as well as 
constructability issues. This report covers the structural design of the foundations investigated, 
although the drill shaft length design is reviewed when soil strength data ranges were provided in 
the design drawing. 

According to AASHTO 2002 Interim to "Standard Specification for Structural Support for 
Highway Sign, Luminaries and Traffic Signals," the structural design of both drill shaft and 
spread footings "should be in accordance with the provisions for the design of reinforced 
concrete given in the Standard Specifications for Highway Bridges. These standards allow either 
an Allowable Stress Design (ASD) or the Strength Design Method (Load Factor Design) for 
conducting structural design. However, the method used in this analysis follows the method 
provided in the FHW A (1999) publication FHW A-IF-99-025 titled "Drill Shaft: Construction 
Procedures and Design Methods." The FHW A procedure follows the ACI (1993) for drilled 
shafts, which is compatible with AASHTO (1994). However, where applicable the AASHTO 
(1994) and AASHTO (1999) specifications were used. 

2. FOUNDATIONS ANALYZED 

REPORT 
NUMBERID 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

NAME FOUNDATION TYPE 
Michigan Type C Cantilever Drilled Shaft 
Michigan TypeD Cantilever Drilled Shaft 
Michigan Type E Cantilever Drilled Shaft 
Michigan Type C (70 ft) Bridge Spread 
Michigan Type C (100ft) Bridge Spread 
Michigan TypeD (125ft) Bridge Spread 
Florida 3-Chord Truss Bridge Drilled Shaft 
Minnesota 4-Chord Truss Bridge Drill Shaft 
Minnesota 4-Chord Truss Bridge Spread 
Missouri 2-ARM Bridge Drilled Shaft 
Wisconsin 4-Chord Truss Cantilever Drilled Shaft 
Indiana 1-ARM Cantilever Drilled Shaft 
Colorado Monotube Cantilever Drilled Shaft 
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3. ASSUMPTIONS USED IN THE ANALYSIS 

(a) Concrete Compressive Strength { e = 3,000 to 4,000 psi 
(h) Steel Reinforcement Grade 40 to 60 allowable { y = 20,000 psi to 24,000 psi 
(c) Normal Weight Concrete We= 145 pcf 
(d) Be= We 1.

5 33(f'e)05 We= 3000 psi 
(e) Be= We 1.

5 33(f'e)05 We= 4000 psi 
(f) E, = 29,000,000 psi 
(g) Possion Ratio for concrete = 0.2 
(h) Modular Ratio: n = E,!Ee 

( = 4,000 psi n = 9 
f'e = 4,000 psi n = 8 

Be= 3,155,900 psi 
Be= 3,644,150 psi 

(8.15.2.2) 1 

(8.7.1) 
(8.7.1) 
(8.7.2) 
(8.7.3) 
(8.15.3.4) 

(i) No span length greater than 40 feet: Therefore no expansion and contraction (8.5) 

4. GENERAL DESIGN CONSIDERATIONS FOR DRILLED SHAFT CONSTRUCTION 

According to Coduto (1999) drill shaft foundations suffer from a lack of well-defined code 
provisions for structural design. This led to the development of FHW A (1999). The general 
procedure used in FHW A (1999) is to design the drill shaft as a short column. In the design of 
drill shafts the follows general rules are cited in FHW A (1999) along with their application to the 
structural design of the sign foundations. 

(a) The length of drill shafts should not exceed 30 times their diameter. None of the drill 
shafts investigated in this report exceed this limitation. 

(b) According to FHW A (199) "Well-constructed drilled shafts are not normally stressed 
to a point where structural stress controls the design. Instead, the geometric 
properties of the drill shaft are usually governed by the requirement to construct the 
shaft with a length, perimeter area and cross-sectional area large enough to develop 
the necessary resistance." 

(c) The minimum recommended diameter of a drill shaft should be three feet for 
construction purposes. All of the drill shafts investigated had a diameter equal to or 
greater than three feet (36 inches). 

(d) FHW A (1999) uses the LRFD method of analysis. According to AASHTO (1994) 
the factored axial resistance of the drill shaft acting as a short column should be <Pa = 
0.75 regardless whether horizontal ties or spirals is used as transverse reinforcement. 

(e) FHW A (1999) recommends <Pm = 0.90 for bending where the axial load is small. In 
general, the axial loads on the sign foundations are relatively small compared to the 
applied moments. 

(f) When there is no head shear present on the drill shaft, the bending moment at the 
shaft head is the highest bending moment along the shaft. However, this is not the 

1 Parentheses indicate reference section in the 1999 Interim Revisions to the Standard Specifications for Highway 
Bridges, 16th Edition, 1996. 
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case when there is head shear present and the greatest moment is below the head of 
the drill shaft. The shear loads on the drill shafts for all of the signs are very low in 
comparison to the applied moment. Consequently, the maximum moment is assumed 
to occur at the head of the drill shaft. To compensate for the shear load on the drill 
shaft the AASHTO load factor of 1.75 will be used on the nominal loads. That is, in 
this analysis the dead and live loads are combined and then a load factor of 1.75 is 
applied, instead of applying a factor of 1.25 to the dead load and 1.75 to the live load. 

(g) Axial load capacity used equation 13.22 in FHW A (1999) 
(h) Shear capacity used equation 13.23, 13.24 and assumed Av = 0.95 Ag (gross drill 

shaft area) FHW A (1999) 
(i) Transverse reinforcement is based on equation 13.26 FHW A (1999) 

5. FOUNDATION LOADS 

The foundation loads are provided following this section. There are five different loading 
conditions and all are unfactored loads, which combine both dead and live loads. The foundation 
analysis used an Excel Spreadsheet to determine the maximum load combinations to use for the 
critical analysis. In almost all cases, the G2C1loading condition provided the maximum design 
loads on the foundations. When different size foundations were provided due to soil conditions, 
the smallest foundation size was used in the analysis. 

6. SPREAD FOOTING FOUNDATION DESIGN 

Spread footing design was based on the LRFD method of analysis, conducting both one-way and 
two-way shear analysis. 

7. SUMMARY OF ANALYSIS 

All of the foundations analyzed, with the exception of the Florida drill shaft, met structural 
design requirements by a considerable margin. Due to high ice loads the Florida drill shaft did 
not have sufficient reinforcement steel to handle the moment loads on the foundation. However, 
using the steel requirement for the Michigan drill shaft foundation ·in the Florida design were 
sufficient to meet structural design requirements. 

8. ANALYSIS 

8.1 Michigan Type C Cantilever 

Foundation Type: 

Gross Diameter: 
Mean Diameter: 
Length: 
Longitudinal Steel: 
Transverse Steel: 

Drill Shaft 

36 inches 
30 inches 
14 to 15 feet 

9 #10 Bars equally spaced 
#3 Bar/28 circles required or 5/8 inch spiral with 3 inch pitch 
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The structural foundation designs for the Michigan C Cantilevered sign foundations for the 
design loads are acceptable. In addition, the embedment length was also found to be acceptable 
for soils with a cohesive strength greater than 500 psf. For soils of lower strength the 
foundation's geotechnical design must be reconsidered. 

8.2 Michigan Type D Cantilever 

Foundation Type: Drill Shaft 

Gross Diameter: 42 inches 
Mean Diameter: 36 inches 
Length: 13 to 15 feet 
Longitudinal Steel: 9 #10 Bars equally spaced 
Transverse Steel: #3 Bar/28 circles required or 5/8 inch spiral with 3 inch pitch 
Structural Design: Meets Structural Design Standards 
The structural foundation designs for the Michigan C Cantilevered sign foundations for the 
design loads are acceptable. In addition, the embedment length was also found to be acceptable 
for soils with a cohesive strength greater than 500 psf. For soils of lower strength the 
foundation's geotechnical design must be reconsidered. 

4.1 Michigan Type E Cantilever 

Foundation Type: 

Gross Diameter: 
Mean Diameter: 
Length: 
Longitudinal Steel: 
Transverse Steel: 
Structural Design: 

Drill Shaft 

42 inches 
36 inches 
14 to 15 feet 

9 #10 Bars equally spaced 
#3 Bar/28 circles required or 5/8 inch spiral with 3 inch pitch 
Meets Structural Design Standards 

The structural foundation designs for the Michigan C Cantilevered sign foundations for the 
design loads are acceptable. In addition, the embedment length was also found to be acceptable 
for soils with a cohesive strength greater than 500 psf. For soils of lower strength the 
foundation's geotechnical design must be reconsidered. 

4.2 Michigan Type C (70 ft) Bridge 

Foundation Type: Spread Footing 

Footing Width, B 
Footing Length, L 
Longitudinal Steel: 
Transverse Steel: 
Foundation Thickness, T 
Structural Design: 

7ft. 
7ft. 
5 #5 Bars equally spaced 
6 #5 Bars equally spaced 
2ft 
Significantly meets Structural Design Standards 
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4.3 Michigan Type C (100ft) Bridge 

Foundation Type: 

Footing Width, B 
Footing Length, L 
Longitudinal Steel: 
Transverse Steel: 

Spread Footing 

7ft. 
7ft. 

Foundation Thickness, T 
Structural Design: 

5 #5 Bars equally spaced 
6 #5 Bars equally spaced 
2ft 
Significantly meets Structural Design Standards 

4.4 Michigan TypeD (125ft) Bridge 

Foundation Type: 

Footing Width, B 
Footing Length, L 
Longitudinal Steel: 
Transverse Steel: 

Spread Footing 

7ft. 
7ft. 

Foundation Thickness, T 
Structural Design: 

5 #5 Bars equally spaced 
6 #5 Bars equally spaced 
2ft 
Significantly meets Structural Design Standards 

4.5 Florida 3-Chord Truss Bridge 

Foundation Type: 

Gross Diameter: 
Mean Diameter: 
Length: 
Longitudinal Steel: 
Transverse Steel: 
Structural Design: 

Drill Shaft 

42 inches 
36 inches 
Site Specific 

9 #10 Bars equally spaced 
#3 Bar/28 circles required or 5/8 inch spiral with 3 inch pitch 
Does not meet structural design standards 

Due to the high loads due to ice, the foundation as design does not meet structure design 
standards. However, the structural design is adequate if additional reinforcement steel is added. 
Using the same steel ratio as in the Michigan C, D, orE designs in the drill shaft, the structural 
design is acceptable. 

Modified Foundation Type: Drill Shaft 

Gross Diameter: 
Mean Diameter: 
Length: 
Longitudinal Steel: 
Transverse Steel: 
Structural Design: 

42 inches 
36 inches 
Site Specific 

6 #5 Bars equal! y spaced 
1 #3 Bar every 12 inches 
Meets structural design standards 
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4.6 Minnesota 4-Chord Truss Bridge - Drill Shaft 

Foundation Type: 

Gross Diameter: 
Mean Diameter: 
Length: 
Longitudinal Steel: 
Transverse Steel: 
Structural Design: 

Drill Shaft 

36 inches 
30 inches 
Site Specific 

20 #9 Bars equally spaced 
#4 Bar Spiral 
Meets structural design standards. 

4.7 Minnesota 4-Chord Truss Bridge- Spread Footing 

Foundation Type: 

Footing Width, B 
Footing Length, L 
Longitudinal Steel: 
Transverse Steel: 

Spread Footing 

9ft. 
14ft. 

Foundation Thickness, T 
Structural Design: 

10 #7 Bars equally spaced 
14 #4 Bars equal! y spaced 
2ft 
Significantly meets Structural Design Standards 

4.8 Missouri 2-ARM Bridge 

Foundation Type: 

Gross Diameter: 
Mean Diameter: 
Length: 
Longitudinal Steel: 
Transverse Steel: 

Drill Shaft 

36 inches 
30 inches 
Site Specific 

6 #5 Bars equally spaced 
#4 Bar at 12 inch intervals 

Structural Design: Meets structural design standards when transverse reinforcement is placed 
at six-inch intervals. 

4.9 Wisconsin 4-Chord Truss Cantilever 

Foundation Type: 

Gross Diameter: 
Mean Diameter: 
Length: 
Longitudinal Steel: 
Transverse Steel: 
Structural Design: 

Drill Shaft 

42 inches 
36 inches 
Site Specific 

12 #7 Bars equally spaced 
#4 Bars at 6 inch intervals 
Meets structural design. 

B6 



4.10 Indiana 1-ARM Cantilever 

Foundation Type: 

Gross Diameter: 
Mean Diameter: 
Length: 
Longitudinal Steel: 
Transverse Steel: 
Structural Design: · 

Drill Shaft 

36 inches 
30 inches 
Site Specific 

11 #10 Bars equally spaced 
#3 Bars at 6 inch intervals 
Meets structural design. 

4.11 Colorado Monotube Cantilever 

Foundation Type: 

Gross Diameter: 
Mean Diameter: 
Length: 
Longitudinal Steel: 
Transverse Steel: 
Structural Design: 

Drill Shaft 

36 inches 
30 inches 
Site Specific 

13 #8 Bars equally spaced 
#4 Bar at 6 inch intervals 
Meets structural design. 
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MICHIGAN DEPARTMENT OF TRANSPORTATION SIGN DESIGN LOADS 
CANTILEVERED SIGNS 

MICHIGAN TYPE C- Cantilevered 
Moments & Shears from Visual Analysis* 

Vx (k) Vy (k) v. (k) MX(k-ft) 

G1 0.00 4.23 0.00 0.00 
G2C1 -0.07 4.23 3.38 81.17 
G2C2 -0.11 4.23 2.03 48.70 
G3C.1 -0.09 5.22 1.96 44.67 
G3C2 -0.13 5.22 1.18 26.80 

MICHIGAN TYPE D- Cantilevered 
Moments & Shears from Visual Analysis* 

V{k) y 

My(k~ft) M~ (k-ft) 

0.00 21.42 
-42.40 23.20 
-25.44 24.10 
-21.22 37.46 
-12.73 38.57 

5.90 0.00 0.00 0.00 30.62 
.c.. G2C1 -0.08 5.90 5.15 124.81 -66.38 32.63 

G2.C2 -0.12 5.90 3.09 7 4.89 -39.83 33.62 
I G3C1 -0.11 7.22 2.90 67.35 -33.22 51.66 
· .. G3C2 -0.16 7.22 1.74 40.41 -19.93 52.93 

MICHIGAN TYPE E- Cantilevered 
Moments & Shears from Visual Analysis* 

Vx (k) Vy (k) v. (k) Mx (k'ft) 
G1 0.00 6.25 0.00 0.00 

G2C1 -0.09 6.25 6.47 157.22 
G2C2 -0.14 6.25 3.88 94.33 
G3C1 -0.12 7.76 3.59 84.09 
G3C2 -0.18 7.76 2.16 50.45 

My(k-ft) Mz (k-ft) 

0.00 31.39 
-84.15 33.61 
-50.49 34.72 
-42.10 55.35 
-25.26 56.78 

Note: X= horizontal plane (right+), Y =vertical plane (up+), & Z =out of the page (out of page+) 

Load Combinations 

G1 Group 1- Dead load 
G2C1 Group 2- Case 1 - Dead+ Wind 
G2C2 Group 2- Case 2 - Dead +Wind 
G3C1 Group 3- Case 1 -Dead+ Ice+ 1/2 Wind 
G3C2 Group 3- Case 2- Dead+ Ice+ 1/2 Wind 
• Values given are the resisting moments and shears to forces being applied 
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MICHIGAN DEPARTMENT OF TRANSPORTATION SIGN DESIGN LOADS 
BRIDGE SIGNS 

MICHIGAN TYPE C (70ft)- Bridge 
Moments & Shears from Visual Analysis* 

COLUMN#! 
v. (k) Vy(k) vz (k) ·. M,c(k~ft) 

G1 0.09 4.33 0.05 -0.14 
G2C1 -0.05 36.38 8.23 17.28 
G2C2 -0.19 23.44 4.96 10.31 
G3C1 0.13 23.26 4.16 8.56 
G3C2 0.06 16.79 2.53 5.08 

COLUMN#2 

COLUMN#3 
v. (k) Vy (k) v. (k) Mx (k-ft) 

G1 -0.09 4.42 0.07 -0.19 
G2C1 -0.41 37.39 8.54 15.52 

. G2C2 -0.48 24.32 5.15 9.24 
G3C1 -0.36 23.81 4.33 7.65 
G3C2 -0.40 17.28 2.64 4.50 

COWMN#4 

Load Combinations 
G1 Group 1- Dead load 
G2C1 Group 2- Case 1 - Dead + Wind 
G2C2 Group 2- Case 2 - Dead + Wind 
G3C1 Group 3- Case 1 -Dead+ Ice+ 1/2 Wind 
G3C2 Group 3- Case 2- Dead+ Ice+ 1/2 Wind 

My (k-fl) Mz (k•fl) 
0.01 -0.97 
-0.65 1.23 
-0.46 3.16 
-0.32 -1.03 
-0.23 -0.07 

My (k-fl) M, (k-ft) 

-0.01 0.98 
0.54 5.21 
0.23 6.37 
0.26 4.27 
0.11 4.84 

• Values given are the resisting moments and shears to forces being applied 
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MICHIGAN TYPE C (100ft)- Bridge 
Moments & Shears from Visual Analysis* 

COLUMN#t 

v~ (k) .·. Vy{k) .·· .v. (k) Mx(k•ft) 

.· ·.· .G1 0.27 6.96 0.09 -0.21 
G2C1 0.00 49.05 10.68 20.47 
G2C2 -0.30 32.05 6.44 12.20 

· G3C1 0.36 30.28 5.42 10.07 
.··. G3C2 0.21 21.78 3.30 5.93 

My.(k,tt) Mz(k-ft) 

0.08 -2.87 
-1.71 1.38 
-1.21 5.62 
-0.74 -3.08 
-0.49 -0.96 

> < Gl 0.26 6.56 -0.09 -0.44 -0.08 -2.76 
G.2C1 -0.38 -35.79 0.91 8.06 -1.30 6.28 

/ .G2C2 -0.52 -18.92 0.51 4.67 -0.62 8.50 
.•.•••. _c_G3C1 -0.15 -12.41 0.38 3.64 -0.76 -0.49 
.· .. · G3C2 0.08 -3.98 0.18 1.95 -0.41 0.62 

COLUMN#3 
Vx (k) Vy(k) Vz(k) Mx (k-ft) My (k;ft} 1_ Mz (k-ft) 

G1 -0.27 6.96 0.09 -0.21 -0.08 2.87 
G2C1 -0.91 49.42 10.69 20.48 1.26 11.79 
G2C2 -1.07 32.60 6.45 12.20 0.54 14.13 
G3C1 -0.81 30.46 5.42 10.07 0.52 9.66 
G3C2 -0.89 22.05 3.30 5.93 0.16 10.83 

COLUMN#4 

Load Combinations 
G1 Group 1- Dead load 
G2C1 Group 2- Case 1 - Dead+ Wind 
G2C2 Group 2- Case 2 - Dead+ Wind . 
G3C1 Group 3- Case 1 -Dead+ Ice+ 1/2 Wind 
G3C2 Group 3- Case 2- Dead+ Ice+ 1/2 Wind 
* Values given are the resisting moments and shears to forces being applied 
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MICHIGAN TYPED (125ft)- Bridge 
Moments & Shears from Visual Analysis* 

COWMN#1 
Vx(k) IVy(k) ... Vz(~) ;l',lll( (k~ft) 

.G1 0.59 8.64 0.12 -0.30 
G2C1 0.24 48.06 12.10 20.27 
G2C2 -0.15 32.13 7.31 12.04 
G3C1 0.81 30.92 6.14 9.92 

·.G3.C2 0.62 22.96 3.74 5.80 

COLUMN#3 
Vx(k) Vy(k) v.(k) Mx (k-ft) 

. G1 -0.58 8.62 0.11 -0.31 
G2C1 -1.40 47.11 12.10 20.22 
.G2C2 -1.60 31.87 7.31 12.01 
G3Ct -1.39 30.42 6.14 9.89 

• G3C2 -1.48 22.80 3.74 5.78 

COLUMN#4 

Load Combinations 
G1 Group 1- Dead load 
G2C1 Group 2- Case 1 - Dead+ Wind 
G2C2 Group 2- Case 2 - Dead +Wind 
G3C1 Group 3- Case 1 -Dead+ Ice+ 1/2 Wind 
G3C2 Group 3- Case 2 - Dead+ Ice+ 1/2 Wind 

llllv (k~ttl 'M (k-ft) , ... · .. Z 

0.16 -6.16 
-1.71 -0.61 
-1.28 4.76 
-0.66 -7.53 
-0.45 -4.85 

My (k'ft) Mz (k'ft) 
-0.18 6.10 
0.97 17.31 
0.26 20.36 
0.27 15.82 
-0.08 17.35 

• Values given are the resisting moments and shears to forces being applied 
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COLORADO DEPARTMENT OF TRANSPORTATION SIGN DESIGN LOADS 

COLORADO MONTUBE- Cantilevered 
Moments & Shears from Visual Analysis* 

INDIANA DEPARTMENT OF TRANSPORTATION SIGN DESIGN LOADS 

INDIANA 1-ARM- Cantilevered 
Moments & Shears from Visual Analysis* 

Load Combinations 
G1 Group 1- Dead load 
G2C1 Group 2- Case 1 - Dead +Wind 
G2C2 Group 2- Case 2 - Dead +Wind 
G3C1 Group 3- Case 1 -Dead+ Ice+ 1/2 Wind 
G3C2 Group 3- Case 2- Dead+ Ice+ 1/2 Wind 
* Values given are the resisting moments and shears to forces being applied 
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FLORIDA DEPARTMENT OF TRANSPORTATION SIGN DESIGN LOADS 

FLORIDA 3-CHORD TRUSS- Bridge 
Moments & Shears from Visual Analysis* 

COLUMN#1 
Vx(k) Vy(k) v. ((() 

• 
.G1 7.88 23.74 0.00 

. G2C1 7.77 23.66 19.73 
.·· G2C2 7.78 23.69 11.84 

G3.C1 12.02 29.38 10.63 
· .. · G3C2 11.77 29.36 6.38 

COLUMN#2 

lVlx (k-ft). My(k"ft) ... lVlt (k:ft) 
16.46 -8.15 -79.07 

598.92 -40.59 -76.82 
365.95 -27.59 -77.04 
322.32 -28.68 -119.44 
200.11 -22.06 -114.56 

MINNESOTA DEPARTMENT OF TRANSPORTATION SIGN DESIGN LOADS 

MINNESOTA 4-CHORD TRUSS- Bridge 
Moments & Shears from Visual Analysis* 

COLUMN#1 
Vx(k) I..•·Vy(k)· ... v.(k) 

.· G1 0.14 18.44 0.00 
G2C1 -0.58 18.42 16.66 
G2C2 -0.89 18.41 10.00 
G3Cl -0.22 23.71 8.71 
G3C2 -0.42 23.71 5.23 

COLUMN#2 

Load Combinations 
G1 Group 1- Dead load 
G2C1 Group 2- Case 1 - Dead +Wind 
G2C2 Group 2- Case 2 - Dead +Wind 

. Mx(k-ft) 
0.95 

450.18 
270.48 
231.27 
139.15 

G3C1 Group 3- Case 1 -Dead+ Ice+ 1/2 Wind 
G3C2 Group 3- Case 2- Dead+ Ice+ 1/2 Wind 

· My(k-ft) M.(k'ft) 
-0.01 -0.71 
-1.66 17.65 
-1.00 25.58 
-0.84 10.39 
-0.51 15.55 

i. 

• Values given are the resisting moments and shears to forces being applied 
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MISSOURI DEPARTMENT OF TRANSPORTATION SIGN DESIGN LOADS 

MISSOURI 2-ARM- Bridge 
Moments & Shears from Visual Analysis* 

COLUMN#1 
V)C{k) Vy(k) Vz(k}, .... M;,{k-fl) . M .(k~ft) · y .· .. ·. M.;(i(•nJ 

. · .. ·· .·.·Gt 1.33 7.20 0.00 0.00 0.00 -11.82 
G2C1 1.03 7.13 8.81 190.40 -61.54 -7.86 
G2C2 0.88 7.09 4.86 114.36 -36.92 -5.88 
G3C1 2.06 9.42 4.72 108.18 -35.74 -17.02 
G3C2 1.92 9.38 2.83 64.91 -21.45 -15.13 

G~ -1.33 7.11 o.oo o.oo o.oo 11.88 
G2C1 -1.63 7.18 8.09 190.36 61.59 15.79 

·. G2C2 -1.78 7.22 4.86 114.34 36.95 17.75 
1 G~¢1 -2.63 9.46 4. 72 1 08.16 35.78 24.60 
1 ... G3C2 -2.77 9.50 2.83 64.90 21.47 26.47 

WISCONSIN DEPARTMENT OF TRANSPORTATION SIGN DESIGN LOADS 

WICONSIN 4cCHORD TRUSS- Cantilevered 
Moments & Shears from Visual Analysis* 

Load Combinations 
G1 Group 1- Dead load 
G2C1 Group 2- Case 1 - Dead +Wind 
G2C2 Group 2- Case 2 - Dead +Wind 
G3C1 Group 3- Case 1 - Dead + Ice+ 1/2 Wind 
G3C2 Group 3- Case 2- Dead+ Ice+ 1/2 Wind 
* Values given are the resisting moments and shears to forces being applied 
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DRILL SHAFT 

STRUCTURAL DESIGN 
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Michigan C Cantilever Foundation 

Drill Shaft Dimensions: 
Outside Diameter {in): 
Mean Diameter (in): 
~:Area of Concrete·(in2

) 

A.,; Gross Cross-section: 

Longitudinal Steel: 
Number of Bars: 
Diameter of bars (in): 
Area of Steel (in'): 

Transverse Steel: 
Diameter of Steel: 

Vertical Load (k): 
Moment (k-ft): 
Shear Load (k): 

Concrete Strength (psi): 
Steel Strength (Grade 60- psi): 

1. Factored Loads: 
Factored Axial Load (k): 
Factored Shear Load(k): 
Factored Moment (k-ft): 

2. Axial Load/Resistance: 
Factor Axial Resistance: 
Capacity reduction factor - qta 
Reduction Factor !3: 
Factor Axial Resistance (k): 

2,841 k > 7.4 k 

3. Shear Capacity: 
V0 - Limiting concrete shear stress (psi): 

Av- area of column effective in shear (in2
): 

Nominal Shear Capacity (k): 

130 k> 5.9 k 

4. Apparent eccentricity 
e = $MI$P 

5. Ycover 

6. Factor Load/Area 

7. Factor Moment/Area*Diameter 

8. Longitudinal Steel 
ACIInteraction Diagrams 
Designed Steel Ratio: 

9. Transverse Reinforcement 
Required Steel ratio: 
Designed Steel Ratio: 

36 
30 
767 

1105 

#10 Bars 
9 

1.27 
12.37 

#3 Bar 
0.375 

4.23 
81.17 
3.38 

4000 
60,000 

7.4 
5.9 

142.0 

0.75 
0.85 

2841.3 

OK 

166.3 

1049.6 
130.9 

OK 

19.2 

0.83 

0.01 

0.01 

> 0.005 
0.0112 

OK 

0.013 
0.020 

OK 
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Michigan D Cantilever Foundation 

Drill Shaft Dimensions: 
Outside Diameter (in): 
Mean Diameter (in): 
ft.c: Area of Concrete (in2

) 

Ag Gross Cross~section: 

Longitudinal Steel: 
Number of Bars: 
Diameter of bars (in): 
Area of Steel (in2

): 

Transverse Steel: 
Diameter of Steel: 

Vertical Load (k): 
Moment (k-It): 
Shear Load (k): 

Concrete Strength (psi): 
Steel Strength (Grade 60- psi): 

1. Factored Loads: 
Factored Axial Load (k): 
Factored Shear Load(k): 
Factored Moment (k-It): 

2. Axial Load/Resistance: 
Factor Axial Resistance: 
Capacity reduction factor ~ ¢ta 
Reduction Factor !3: 
Factor Axial Resistance (k): 

3,706 k > 5.9 k 

3. Shear Capacity: 
Vc ~Limiting concrete shear stress (psi): 

~~area of column effective in shear (in2
): 

Nominal Shear Capacity (k): 

178 k> 9.0 k 

4. Apparent eccentricity 
e = ~M/~P 

5. "'{cover 

6. Factor Load/Area 

7. Factor Moment/Area*Diameter 

8. Longitudinal Steel 
ACI Interaction Diagrams 
Designed Steel Ratio: 

9. Transverse Reinforcement 
Required Steel ratio: 
Designed Steel Ratio: 

42 
36 

1105 

1504 

#10 Bars 
9 

1.27 
12.37 

#3 Bar 
0.375 

5.9 
124.81 
5.15 

4000 
60,000 

10.3 
9.0 

218.4 

0.75 
0.85 

3706.0 

OK 

166.3 

1428.6 
178.2 

OK 

21.2 

0.86 

0.01 

0.01 

> 0.005 
0.0082 

OK 

OK 

0.011 
0.018 
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Michigan E Cantilever Foundation 

Drill Shaft Dimensions: 
Outside Diameter (in): 42 
Mean Diameter (in): 36 
~: Area of Concrete (in2

) 1105 

Ag Gross Cross-section: 1504 

Longitudinal Steel: #10 Bars 
Number of Bars: 9 
Diameter of bars (in): 1.27 

Area of Steel (in2
): 12.37 

Transverse Steel: #3 Bar 
Diameter of Steel: 0.375 

Vertical Load (k): 6.25 
Moment (k-ft): 157.2 
Shear Load (k): 6.47 

Concrete Strength (psi): 4000 
Steel Strength (Grade 60- psi): 60,000 

1. Factored Loads: 
Factored Axial Load (k): 10.9 
Factored Shear Load(k): 11.3 
Factored Moment (k-ft): 275.1 

2. Axial Load/Resistance: 
Factor Axial Resistance: 
Capacity reduction factor - <jla 0.75 
Reduction Factor p: 0.85 
Factor Axial Resistance {k): 3706.0 

3,706 k > 6.25 k OK 

3. Shear Capacity: 
Vc- Limiting concrete shear stress (psi): 166.3 

Av- area of column effective in shear -(in2
): 1428.6 

Nominal Shear Capacity (k): 178.2 

178 k> 6.5 k OK 

4. Apparent eccentricity 
e = ~M/~P 25.2 

5. Ywwr 0.86 

6. Factor Load/Area 0.01 

7. Factor Moment!Area"'Diameter 0.01 

8. Longitudinal Steel 
ACIInteraction Diagrams > 0.005 
Designed Steel Ratio: 0.0082 

OK 

9. Transverse Reinforcement 
Required Steel ratio: 0.011 
Designed Steel Ratio: 0.018 

OK 

B20 



Florida 

Drill Shaft Dimensions: 
Outside Diameter (in): 42 
Mean Diameter (in): 36 
Ac: Area of Concrete (in

2
) 1105 

Ag Gross Cross-section: 1504 

Longitudinal Steel: #5 Bars 
Number of Bars: 6 
Diameter of bars (in): 0.625 

Area of Steel (in2
): 2.00 

Transverse Steel: #4 Bar 
Diameter of Steel: 0.5 

Vertical Load (k): 23.66 
Moment (k-ft): 599 
Shear Load (k): 19.7 

Concrete Strength (psi): 4000 
Steel Strength (Grade 60- psi): 60,000 

1. Factored Loads: 
Factored Axial Load (k): 41.4 
Factored Shear Load(k): 34.5 
Factored Moment (k-ft): 1048.3 

2. Axial Load/Resistance: 
Factor Axial Resistance: 
Capacity reduction factor - '{la 0.75 
Reduction Factor f3: 0.85 
Factor Axial Resistance (k): 3331.6 

3,332 k> 41.4 k OK 

3. Shear Capacity: 
V0 - Limiting concrete shear stress (psi): 166.3 

Av- area of column effective in shear (in2
): 1428.6 

Nominal Shear Capacity (k): 178.2 

178k>34k OK 

4. Apparent eccentricity 
e = $MI$P 25.3 

5. Ycover 0.86 

6. Factor Load/Area 0.04 

7. Factor Moment/Area*Diameter 0.03 

8. Longitudinal Steel 
ACI Interaction Diagrams > 0.005 
Designed Steel Ratio: 0.0013 

OK 

9. Transverse Reinforcement 
Required Steel ratio: 0.011 
Designed Steel Ratio: O.Q18 

OK 
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Florida w Ml Steel 

Drill Shaft Dimensions: 
Outside Diameter (in): 42 
Mean Diameter (in): 36 
Ac: Area of Concrete (in2

) 1105 

Ag Gross Cross~section: 1504 

Longitudinal Steel: #10 Bars 
Number of Bars: 9 
Diameter of bars (in): 1.27 
Area of Steel (in2

): 12.37 

Transverse Steel: #3 Bar 
Diameter of Steel: 0.375 

Vertical Load (k): 23.66 
Moment (k-ft): 599 
Shear Load (k): 19.7 

Concrete Strength {psi): 4000 
Steel Strength (Grade 60 - psi): 60,000 

1. Factored Loads: 
Factored Axial Load (k): 41.4 
Factored Shear Load(k): 34.5 
Factored Moment (k-ft): 1048.3 

2. Axial Load/Resistance: 
Factor Axial Resistance: 
Capacity reduction factor - $a 0.75 
Reduction Factor P: 0.85 
Factor Axial Resistance (k): 3706.0 

3,706 k> 41.4 k OK 

3. Shear Capacity: 
Vc- Limiting concrete shear stress (I 166.3 

Av- area of column effective in shea 1428.6 
Nominal Shear Capacity (k): 178.2 

178 k> 34.5 k OK 

4. Apparent eccentricity 
e = $MI$P 25.3 

5. Ycover 0.86 

6. Factor Load/Area 0.04 

7. Factor MomentfArea*Diameter 0.03 

8. Longitudinal Steel 
ACI Interaction Diagrams > 0.005 
Designed Steel Ratio: 0.0082 

OK 

9. Transverse Reinforcement 
Required Steel ratio: 0.011 
Designed Steel Ratio: 0.018 

OK 
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Indiana Type I Cantilever Foundation 

Drill Shaft Dimensions: 
Outside Diameter (in): 
Mean Diameter (in): 
~:Area of Concrete (in2

) 

A9 Gross Cross-section: 

Longitudinal Steel: 
Number of Bars: 
Diameter of bars (in): 
Area of Steel (in2

): 

Transverse Steel: 
Diameter of Steel: 
Steel Spacing: 

Vertical Load (k): 
Moment (k-ft): 
Shear Load (k): 

Concrete Strength (psi): 
Steel Strength (Grade 60 ·psi): 

1. Factored Loads: 
Factored Axial Load (k): 
Factored Shear Load(k): 
Factored Moment (k·ft): 

2. Axial Load/Resistance: 
Factor Axial Resistance: 
Capacity reduction factor • lj>a 
Reduction Factor~: 
Factor Axial Resistance (k): 

2,940 k> 11.7 k 

3. Shear Capacity: 
Vc ·Limiting concrete shear stress (psi): 

Av • area of column effective in shear (in2
; 

Nominal Shear Capacity (k): 

130k>7k 

4. Apparent eccentricity 
e = $Mi$P 

5. Yccver 

6. Factor Load/Area 

7. Factor Moment!Area*Diameter 

B. Longitudinal Steel 
ACllnteraction Diagrams 
Designed Steel Ratio: 

9. Transverse Reinforcement 
Required SteeJ.ratio: 
Designed Steel Ratio: 

36 
30 

767 

1105 

#10 Bars 
11 

1.27 
15.12 

#3 Bar 
0.375 

6.68 
90.57 
3.99 

4000 
60,000 

11.7 
7.0 

158.5 

0.75 
0.85 

2940.5 

OK 

166.3 

1049.6 
130.9 

OK 

13.6 

0.83 

0.02 

0.01 

> 0.005 
0.0137 

OK 

O.D13 
O.D13 

OK 
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Minnesota Drill Shaft 

Drill Shaft Dimensions: 
Outside Diameter (in): 
Mean Diameter (in): 
~: Area of Concrete (in2

) 

Ag Gross Cross-section: 

Longitudinal Steel: 
Number of Bars: 
Diameter of bars (in): 
Area of Steel (in2

): 

Transverse Steel: 
Diameter of Steel: 

Vertical Load (k): 
Moment (k-ft): 
Shear Load (k): 

Concrete Strength (psi): 
Sleet Slrenglh (Grade 60 -psi): 

1. Factored Loads: 
Factored Axial Load (k): 
Factored Shear Load(k): 
Factored Moment (k-ft): 

2. Axial Load/Resistance: 
Factor Axial Resistance: 
Capacity reduction factor - lfla 
Reduction Factor~: 
Factor Axial Resistance (k): 

3,387 k > 18.4 k 

3. Shear Capacity: 
Vc- Limiting concrete shear stress (psi): 

Av- area· of column effective in shear (in2
) 

Nominal Shear Capacity (k): 

130 k > 29.9 k 

4. Apparent eccentricity 
e = ~M/~P 

5. Ycover 

6. Factor Load/Area 

7. Factor Moment/Area*Diameter 

8. Longitudinal Steel 
ACIInteraction Diagrams 
Designed Steel Ratio: 

9. Transverse Reinforcement 
Required Steel ratio: 
Designed Steel Ratio: 

36 
30 

767 

1105 

#9 Bars 
20 

1.27 
27.50 

#4 
0.5 

18.42 
450.2 
16.7 

4000 
60,000 

32.2 
29.2 

787.9 

0.75 
0.85 

3387.0 

OK 

166.3 

1049.6 
130.9 

OK 

24.4 

0.83 

0.04 

0.03 

0.01 
0.0249 

OK 

0.013 
0.020 

OK 

Spiral 
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Wisconsin 

Drill Shaft Dimensions: 
Outside Diameter (in): 42 
Mean Diameter (in): 36 
ft-c: Area of Concrete (in2

) 1105 
Ag Gross Cross-section: 1504 

Longitudinal Steel: #7 Bars 
Number of Bars: 12 
Diameter of bars (in): 0.875 
Area ofSteel (in2

): 7.83 

Transverse Steel: #4 Bar 
Diameter of Steel: 0.5 

Vertical Load (k): 6.99 
Moment (k-ft): 185.2 
Shear Load (k): 6.83 

Concrete Strength (psi): 4000 
Steel Strength (Grade 60- psi): 60,000 

1. Factored Loads: 
Factored Axial Load (k): 12.2 
Factored Shear Load(k): 12.0 
Factored Moment (k-ft): 324.1 

2. Axial load/Resistance: 
Factor Axial Resistance: 
Capacity reduction factor - $a 0.75 
Reduction Factor P: 0.85 
Factor Axial Resistance (k): 3542.1 

3,471 k > 12.2 k OK 

3. Shear Capacity: 
Vc- Limiting concrete shear stress{~ 166.3 

Av- area of column effective in shea1 1428.6 
Nominal Shear Capacity (k): 178.2 

178k>12k OK 

4. Apparent eccentricity 
e = ~M/~P 26.5 

5. Ycover 0.86 

6. Factor load/Area 0,01 

7. Factor Moment/Area"'Oiameter 0.01 

8. Longitudinal Steel 
ACl Interaction Diagrams < 0.005 
Designed Steel Ratio: 0.0052 

OK 

9. Transverse Reinforcement 
Required Steel ratio: 0.011 
Designed Steel Ratio: 0.067 

OK 
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Colorado 

Drill Shaft Dimensions: 
Outside Diameter (in): 36 
Mean Diameter (in): 30 
~: Area of Concrete (in

2
) 767 

Ag Gross Cross-section: 1105 

Longitudinal Steel: #8 Bars 
Number of Bars: 13 
Diameter of bars (in): 1 

Area of Steel (in2
): 11.08 

Transverse Steel: #4 Bar 
Diameter of Steel: 0.5 

Vertical Load (k): 8.37 
Moment (k-ft): 198.26 
Shear Load (k): 6.91 

Concrete Strength (psQ: 4000 
Steel Strength (Grade 60- psi): 60,000 

1. Factored Loads: 
Factored Axial Load (k): 14.6 
Factored Shear Load(k): 12.1 
Factored Moment (k-ft): 347.0 

2. Axial Load/Resistance: 
Factor Axial Resistance: 
Capacity reduction factor - 4>a 0.75 
Reduction Factor P: 0.85 
Factor Axial Resistance (k): 2794.6 

2,795 k > 14.6 k OK 

3. Shear Capacity: 
Vc- Limiting concrete shear stress (ps 166.3 

Av- area- of column effective in shear ( 1049.6 

Nominal Shear Capacity (k): 130.9 

130k>12.1 k OK 

4. Apparent eccentricity 
e =$Mi$P 23.7 

5. Ycover 0.83 

6. Factor Load/Area 0.02 

7. Factor Moment!Area*Diameter 0.02 

8. Longitudinal Steel 
AC!Jnteraction Diagrams < 0.005 
Designed Steel Ratio: 0.0100 

OK 

9. Transverse Reinforcement 
Required Steel ratio: O.ot3 
Designed Steel Ratio: 0.011 

OK 
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Missouri 

Drill Shaft Dimensions: 
Outside Diameter (in): 
Mean Diameter (in): 
Ac: Area of Concrete {in2

) 

A9 Gross Cross-section: 

Longitudinal Steel: 
Number of Bars: 
Diameter of bars (in): 
Area of Steel (in2

): 

Transverse Steel: 
Diameter of Steel: 

Vertical Load (k): 
Moment (k·ft): 
Shear Load (k): 

Concrete Strength {psi): 
Steel Strength (Grade 60- psi): 

1. Factored Loads: 
Factored Axial Load (k): 
Factored Shear Load{k): 
Factored Moment {k-ft): 

2. Axial Load/Resistance: 
Factor Axial Resistance: 
Capacity reduction factor- (j>a 
ReductiOn Factor~: 
Factor Axial Resistance (k): 

2,467 k > 12.6 k 

3. Shear Capacity: 
V c - Limiting concrete shear stress (psi): 

A.,- area of column effective in shear (in2
): 

Nominal Shear Capacity (k): 

131k>14.2k 

4. Apparent eccentricity 
e = $Mi$P 

5. Yccver 

6. Factor Load/Area 

7. Factor Moment/Area*Diameter 

8. Longitudinal Steel 
ACt Interaction Diagrams 
Designed Steel Ratio: 

9. Transverse Reinforcement 
Required Steel ratio: 
Designed Steel Ratio: 

36 
30 

767 

1105 

#5 Bars 
6 

0.625 
2.00 

#4 Bar 
0.5 

7.18 
190.4 

8.1 

4000 
60,000 

12.6 
14.2 

333.2 

0.75 
0.85 

2466.8 

OK 

166.3 

1049.6 
130.~ 

OK 

26.5 

0.83 

0.02 

0,01 

< 0.0015 
0.0018 

OK 

0.013 
0.011 space at 6 inch interva 

OK 
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SPREAD FOOTING 
STRUCTURAL DESIGN 
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Michigan Type C Bridge 70 feet 
(in) 

B (ft) 7 84 
L (ft) 7 84 
Longtudinal Reinforcement #5 Bar 5 
Transverse Reinforcement #5 Bar 6 
Thickness, T (in) 24 
Effective Depth, d (in) 18 
Column Width, c (in) 36 
bo 54 
bw 168 
Diameter of Bars 0.625 
Conncrete strength, (psi) 4000 
Reinforcement Strength, (psi) 60,000 

lbs 
Axial Load (k) 36.4 36400 
Shear Load, (k} 8.2 8200 
Moment Load, (k-ft} 17.3 17300 

1. Factored Loads 
Axial Load (k} 63.7 63700 
Shear Load, (k) 14.4 14350 
Moment Load, (k-ft) 30.3 30275 

2. One-way Shear 
Shear Force on Critical Section, Vue 9,630 

Nominal One-way Capacity, Voc 1,481,451 

Resistance Factor, <1> 0.75 

<!>Voc 1,111,089 

1,111 k>10k OK 

3. Two-Way Shear 
Shear Force on Critical Section, V uc 19,156 

Nominal One-way Capacity, V00 952,362 

Resistance Factor, <1> 0.75 

<i>Voc, 714,271 

952 k > 19 k 

. ;j 4. Reinforcement Steel 
Resistance Factor, <1> 0.75 
Required As 0.037 

Required Steel Ratio 2E-05 

Designed Steel Ratio 0.001101216 

OK 
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Michigan Type C Bridge 100 feet 

B (It) 
L (It) 
Longtudinal Reinforcement 
Transverse Reinforcement 
Thickness, T (in) 
Effective Depth, d (in) 
Column Width, c (in) 
bo 
bw 
Diameter of Bars 
Conncrete strength, (psi) 
Reinforcement Strength, (psi) 

Axial Load (k) 
Shear Load, (k} 
Moment Load, (k-It} 

1. Factored Loads 
Axial Load (k} 
Shear Load, (k} 
Moment Load, (k-It) 

2. One-way Shear 
Shear Force on Critical Section, V uc 

Nominal One-way Capacity, Vnc 

Resistance Factor, <1> 

<J>Vnc 

1,111 k> 13k 

3. Two-Way Shear 
Shear Force on Critical Section, V uc 

Nominal One-way Capacity, V nc 
Resistance Factor, <1> 

<J>Vnc, 

714k>19k 

4. Reinforcement Steel 
Resistance Factor, <1> 

Required A, 

Required Steel Ratio 

Designed Steel Ratio 

7 
7 

#5 Bar 
#5 Bar 

24 
18 
36 
54 

168 
0.625 
4000 

60,000 

49.05 

85.8 
18.7 
35.9 

10.7 
20.5 

12,909 

1 ,481,451 

0.75 
1,111,089 

OK 

25,774 

952,362 

0.75 
714,271 

0.75 
0.044 

3E-05 

0.00110122 

OK 

(in) 
84 
84 

5 
6 

lbs 
49050 
10700 
20500 

85837.5 
18725 
35875 
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Michigan TypeD Bridge 125 feet 
(in) 

B (It) 7 84 
L (It) 7 84 
Longtudinal Reinforcement #5 Bar 5 
Transverse Reinforcement #5 Bar 6 
Thickness, T (in) 24 
Effective Depth, d (in) 18 
Column Width, c (in) 36 
bo 54 
bw 168 
Diameter of Bars 0.625 
Conncrete strength, (psi) 4000 
Reinforcement Strength, (psi) 60,000 

lbs 
Axial Load (k) 47.11 47110 
Shear Load, (k) 12.1 12100 
Moment Load, (k-It) 17.31 17310 

1. Factored Loads 
Axial Load (k) 82.4 82442.5 
Shear Load, (k) 21.2 21175 
Moment Load, (k-It) 30.3 30292.5 

2. One-way Shear 
Shear Force on Critical Section, V"' 12,459 

Nominal One-way Capacity, Vnc 1,481,451 
Resistance Factor, <1> 0.75 

<\>Vnc 1 '111 ,089 

1,111 k>13k OK 

3. Two-Way Shear 
Shear Force on Critical Section, V,0 24,971 

Nominal One-way Capacity, V nc 952,362 
Resistance Factor, $ 0.75 
$Vnc, 714,271 

714 k > 24 k OK 

4. Reinforcement Steel 
Resistance Factor, <1> 0.75 
Required A, 0.037 

Required Steel Ratio 2E-05 

Designed Steel Ratio 0.00110122 

OK 
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Minnesota Spread Footing 

B (ft) 
L (It) 
Longtudinal Reinforcement 
Transverse Reinforcement 
Thickness, T (in) 
Effective Depth, d (in) 
Column Width, c (in) 
bo 
bw 
Diameter of Bars 
Conncrete strength, (psi) 
Reinforcement Strength, (psi) 

Axial Load (k) 
Shear Load, (k) 
Moment Load, (k-ft) 

1. Factored Loads 
Axial Load (k) 
Shear Load, (k) 
Moment Load, (k-ft) 

2. One-way Shear 
Shear Force on Critical Section, Vue 

Nominai·One-way Capacity, V ne 

Resistance Factor, <)> 

<i>Vne 

1,111 k>15.5k 

3. Two-Way Shear 
Shear Force on Critical Section, Vue 

Nominal One-way Capacity, Vne 

Resistance Factor, <)> 

<i>Vne, 

714 k > 9.3 k 

4. Reinforcement Steel 
Resistance Factor, <)> 

Required A, 

Required Steel Ratio 

Designed Steel Ratio 

9 
14 

#7 Bar 
#4 Bar 

24 
18 
36 
54 

216 
0.875 
4000 

60,000 

18.4 
16.7 

450.2 

47.11 
12.1 

17.31 

15,510 

1,904,723 

0.75 
1,428,542 

OK 

9,324 

952,362 

0.75 
714,271 

OK 

0.75 
0.557 

2E-04 

0.001079192 

OK 

(in) 

lbs 

108 
168 

10 
14 

47110 
12100 
17310 

18420 
16700 

450200 
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GEOTECHNICAL ANALYSIS 

EMBEDMENT LENGTH 

ANALYSIS 
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Embedment Length Calulation 
MICHIGAN TYPE C - Cantilever 

Loading G2C1 

Foundation Type 

Minimum Soil Strength (psf) 

Safety Factor 

Shear Load, V (k) 

Moment Load, M (k-ft) 

Factored Shear Load (k) 

Factored Moment, (k-lt) 

Drilled Shalt Diameter (ft) 

Parameter, H 

Paramter, q 

Required Embedment Length (ft) 

Designed Embedment Length (ft) 

Loading G2C2 

Foundation Type 

Minimum Soil Strength (psf) 

Safety Factor 

Shear Load, V (k) 

Moment Load, M (k-lt) 

Factored Shear Load (k) 

Factored Moment, (k-lt) 

Drilled Shalt Diameter (ft) 

Parameter, H 

Paramter, q 

Required Embedment Length (ft) 

Designed Embedment Length (ft) 

IMz-:: I C2 I 

500 250 

2.5 2.5 

O.D7 0.07 

23.20 23.20 

0.18 0.18 

57.99 57.99 

3 3 

326.70 326.70 

0.01 0.03 

8.7 10.4 

14 14 

Mz-Vx 

C1 C2 

500. 250 

2.5 2.5 

0.11 0.11 

24.10 24.10 

0.27 0.27 

60.24 60.24 

3 3 

225.19 225.19 

0.02 0.04 

8.8 10.6 

14 14 

C3 
IOIMx-:: I C2 I C3 I 

100 500 250 100 

2.5 2.5 2.5 2.5 

0.07 3.38 3.38 3.38 

23.20 81.17 81.17 81.17 

0.18 8.45 8.45 8.45 

57.99 202.92 202.92 202.92 

3 3 3 < 

326.70 24.01 24.01 24.01 

0.07 0.63 1.25 3.13 

13.9 13.6 17.8 27.0 

15 14 14 15 

OMx-Vz 
. 

C3 C1 C2 C3 

100 500 250 100 

2.5 2.5 2.5 2.5 

0.11 2.03 2.03 2.03 

24.10 48.70 48.70 48.70 

0.27 5.07 5.07 5.07 

60.24 121.76 121.76 121.76 

3 3 3 3 

225.19 24.01 24.01 24.01 

0.10 0.38 0.75 1.88 

14.1 11.4 14.6 21.3 

15 14 14 15 
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Loading G3C1 
IMz-: I I [irx-~:. ·j I I Foundation Type C2 C3 C2 C3 

Minimum Soil Strength (psi) 500 250 100 500 250 100 
. 

Safety Factor 2.5 2.5 2.5 2.5 2.5 2.5 

Shear Load, V (k) 0.09 0.09 0.09 1.96 1.96 1.96 

Moment Load, M (k-It) 37.46 37.46 37.46 44.67 44.67 44.67 

Factored Shear Load (k) 0.22 0.22 0.22 4.90 4.90 4.90 

Factored Moment, (k-It) 93.65 93.65 93.65 111.68 111.68 111.68 

Drilled Shaft Diameter (It) 3 3 3 3 3 3 

Parameter, H 418.55 418.55 418.55 22.79 22.79 22.79 

Paramter, q 0.02 0.03 0.08 0.36 0.73 1.81 

Required Embedment Length (ft) 9.8 12.0 16.4 11.2 14.2 20.6 

Designed Embedment Length (ft) 14 14 15 14 14 15 

Loading G3C2 Mz-Vx Mx-Vz 
Foundation Type C1 C2 C3 C1 C2 C3 

Minimum Soil Strength (psi) 500 250 100 500 250 100 

Safety Factor 2.5 2.5 2.5 2.5 2.5 2.5 

Shear Load, V (k) 0.13 0.13 0.13 1.18 1.18 1.18 

Moment Load, M (k-It) 38.57 38.57 38.57 26.80 26.80 26.80 

Factored Shear Load (k) 0.34 0.34 0.34 2.94 2.94 2.94 

Factored Moment, (k-It) 96.44 96.44 96.44 67.01 67.01 67.01 

Drilled Shaft Diameter (It) 3 3 3 3 3 3 

Parameter, H 287.87 287.87 287.87 22.79 22.79 22.79 

Paramter, q 0.02 0.05 0.12 0.22 0.44 1.09 

Required Embedment Length (ft) 9.9 12.2 16.7 9.6 11.9 16.6 

Designed Embedment Length (fl) 14 14 15 14 14 15 
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Embedment Length Calulation 
MICHIGAN TYPE D- Cantilever 

Loading G2C1 

FoundationType 

Minimum Soil Strength (psi) 

Safety Factor 

Shear Load, V (k) 

Moment Load, M (k-It) 

Factored Shear Load (k) 

Factored Moment, (k-It) 

Drilled Shaft Diameter (It) 

Parameter, H 

Paramter, q 

Required Embedment Length (ft) 

Designed Embedment Length fft) 

Loading G2C2 

Foundation Type 

Minimum Soil Strength (psi) 

Safety Factor 

Shear Load, V (k) 

Moment Load, M (k-It) 

Factored Shear Load (k) 

Factored Moment, (k-It) 

Drilled Shaft Diameter (It) 

Parameter, H 

Paramter, q 

Required Embedment Length (ft) 

Designed Embedment Length (ftl 

Mz-Vx 

D1 

500 

2.5 

0.08 

32.63 

0.21 

81.56 

3.5 

393.08 

0.01 

9.8 

13 

Mz-Vx 

D1 

5oq 

2.5 

0.12 

33.62 

0.31 

84.04 

3.5 

271.10 

0.02 

9.9 

13 

. 

D2 D3 

250 100 

2.5 2.5 

0.08 0.08 

32.63 32.63 

0.21 0.21 

81.56 81.56 

3.5 3.5 

393.08 393.08 

0.03 0.07 

11.8 15.6 

. 

13 14 

D2 D3 

250 100 

2.5 2.5 

0.12 0.12 

33.62 33.62 

0.31 0.31 

84.04 84.04 

3.5 3.5 

271.10 271.10 

0.04 0.10 

11.9 15.8 

13 14 

orx·:: I D2 I D3 I 
500 250 100 

2.5 2.5 2.5 

5.15 5.15 5.15 

124.81 124.81 124.81 

12.88 12.88 12.88 

312.03 312.03 312.03 

3.5 3.5 3.5 

24.23 24.23 24.23 

0.82 1.64 4.09 

16.0 21.0 32.0 

13 13 14 

Mx-Vz 

D1 D2 D3 

500 250 100 

2.5 2.5 2.5 

3.09 3.09 3.09 

74.89 74.89 74.89 

7.73 7.73 7.73 

187.22 187.22 187.22 

3.5 3.5 3.5 

24.23 24.23 24.23 

0.49 0.98 2.45 

13.4 17.1 25.1 

. 13 13 14 
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LQading G3C1 Mz-Vx Mx-Vz 

Foundation Type D1 D2 D3 D1 D2 D3 

Minimum Soil Strength (psi) 500 250 10C 500 250 100 

Safety Factor 2.5 2.5 2.e 2.5 2.5 2.5 

Shear Load, V {k) 0.11 0.11 0.11 2.90 2.90 2.90 

Moment Load, M {k-It) 51.66 51.66 51.66 67.35 67.35 67.35 

Factored Shear Load {k) 0.27 0.27 0.27 7.24 7.24 7.24 

Factored Moment, {k-It) 129.15 129.15 129.15 168.38 168.38 168.38 

Drilled Shaft Diameter {It) 3.5 3.5 3.5 3.6 3.5 3.5 

Parameter, H 487.37 487.37 487.37 23.24 23.24 23.24 

Paramter, q 0.02 0.03 0.08 0.45 0.92 2.30 

Required Embedment Length (ft) 11.0 13.4 18.2 13.0 16.5 24.1 

Designed Embedment Length {ft) 13 13 14 13 13 14 

Loading G3C2 IMZ·:: I I [IIMX·:: I I I Foundation Type D2 D3 D2 D3 

Minimum Soil Strength (psi) 500 250 100 500 250 100 

Safety Factor 2.5 2.5 2.5 2.5 2.5 2.5 

Shear Load, V (k) 0.16 0.16 0.16 1.74 1.74 1.74 

Moment Load, M (k-It) 52.93 52.93 52.93 40.41 40.41 40.41 

Factored Shear Load {k) 0.40 0.40 0.40 4.35 4.35 4.35 

Factored Moment, (k-It) 132.33 132.33 132.33 101.03 101.03 101.03 

Drilled Shaft Diameter {It) 3.5 3.5 3.5 3.5 3.5 3.5 

Parameter, H 333.95 333.95 333.95 23.24 23.24 23.24 

Paramter, q 0.03 0.05 0.13 0.28 0.55 1.38 

Required Embedment Length (ft) 11.1 13.6 18.4 11.1 13.8 19.3 

Designed Embedment Length {ft) 13 13 14 13 13 14 
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Embedment Length Calulation 
MICHIGAN TYPE E - Cantilever 

Loading G2C1 

Foundation Type 

Minimum Soil Strength (psf) 

Safety Factor 

Shear Load, V (k) 

Moment Load, M (k-ft) 

Factored Shear Load (k) 

Factored Moment, (k-tt) 

Drilled Shaft Diameter (ft) 

Parameter, H 

Paramter, q 

Required Embedment Length (ft) 

Designed Embedment Length (ttl 

Loading G2C2 

Foundation Type 

Minimum Soil Strength (psf) 

Safety Factor 

Shear Load, V (k) 

Moment Load, M (k-ft) 

Factored Shear Load (k) 

Factored Moment, (k-tt) 

Drilled Shaft Diameter (ft) 

Parameter, H 

Paramter, q 

Required Embedment Length (ft) 

Designed Embedment Length (ft) 

IMZ·:: 
I E2 I 

500 250 

2.5 2.5 

0.09 0.09 

33.61 33.61 

0.23 0.23 

84.03 84.03 

3.5 3.5 

365.33 365.33 

0.01 0.03 

9.9 11.9 

13 15 

Mz-Vx 

E1 E2 

500 250 

2.5 2.5 

0.14 0.14 

34.72 34.72 

0.35 0.35 

86.81 86.81 

3.5 3.5 

251.61 251.61 

0.02 0.04 

10.0 12.0 

13 15 

E3 
IDIMX·:: 

I E2 I E3 I 

100 500 250 100 

2.5 2.5 2.5 2.5 

0.09 6.47 6.47 6.47 

33.61 157.22 157.22 157.22 
. 

0.23 16.17 16.17 16.17 

84.03 393.05 393.05 393.05 

3.5 3.5 3.5 3.5 

365.33 24.31 24.31 24.31 

0.07 1.03 2.05 5.13 

15.7 17.4 23.2 36.1 

16 13 15 16 

E3 
DIMX·:: 

I E2 I E3 I 

100 500 250 100 

2.5 2.5 2.5 2.5 

0.14 3.88 3.88 3.88 

34.72 94.33 94.33 94.33 

0.35 9.70 9.70 9.70 

86.81 235.83 235.83 235.83 

3.5 3.5 3.5 3.5 

251.61 24.31 24.31 24.31 

0.11 0.62 1.23 3.08 

16.0 14.4 18.7 27.9 

16 13 15 16 
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Loading G3C1 Mz-Vx 

orX·:: 
I I I Foundation Type E1 E2 E3 E2 E3 

Minimum Soil Strength (psf) 500 250 100 500 250 100 

Safety Factor 2.5 2.5 2.5 2.5 2.5 2.5 

Shear Load, V (k) 0.12 0.12 0.12 3.52 3.52 . 3.52 

Moment Load, M (k-ft) 55.35 55.35 55.35 84.09 84.09 84.09 

Factored Shear Load (k) 0.30 0.30 0.30 8.81 8.81 8.81 

Factored Moment, (k-ft) 138.38 138.38 138.38 210.23 210.23 210.23 

Drilled Shaft Diameter (ft) 3.5 3.5 3.5 3.6 3.5 3.5 

Parameter, H 469.07 469.07 469.07 23.86 23.86 23.86 

Paramter, q 0.02 0.04 0.09 0.54 1.12 2.80 

Required Embedment Length (ft) 11.2 13.7 18.7 14.0 17.9 26.5 

Desiqned Embedment Len11th (ttl 13 15 16 13 15 16 

Loading G3C2 
IMZ·:: 

I I 
IDIMX·:: 

I I I Foundation Type E2 E3 E2 E3 

Minimum Soil Strength (psf) 500 250 100 500 250 100 

Safety Factor 2.5 2.5 2.5 2.5 2.5 2.5 

Shear Load, V (k) 0.18 0.18 0.18 2.16 2.16 2.16 

Moment Load, M (k-ft) 56.78 56.78 56.78 50.45 50.45 50.45 

Factored Shear Load (k) 0.44 0.44 0.44 5.39 5.39 5.39 

Factored Moment, (k-ft) 141.94 141.94 141.94 126.13 126.13 126.13 

Drilled Shaft Diameter (ft) 3.5 3.5 3.5 3.5 3.5 3.5 

Parameter, H 320.77 320.77 320.77 23.41 23.41 23.41 

Paramter, q 0.03 0.06 0.14 0.34 0.68 1.71 

Required Embedment Length (ft) 11.3 13.9 18.9 11.9 14.8 21.2 

Designed Embedment Lenath 1ft\ 13 15 16 13 15 16 
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CAD DRAWINGS OF 
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PIPE CAP 

I 

HANDHOLE 

ARM LENGTH 

,-----n----
L _ __,_, ____ .~....~...--

NOTE: 

SINGLE ARM CANTILEVER STRUCTURE. 

SIGN 1uf AREA 
LENGTH 30 FT 

ARM DIA · 16 IN 
THICKNESS 0.5625 IN 

POLE 
DIA 16 IN 
THICKNESS 0.5625 IN 

ANCHOR DIA 3 IN 

BOLT LENGTH 144 IN 
CIRCLE 23.5 IN 

BASE THICKNESS 3 IN PLATE 
FLANGE BOLT DIA 2 IN 
PLATE THICKNESS 2.75 IN 

FOUNDATION TYPE II 

FLUSH VJTH GROUND 

CANTILEVER CSINGLE MA.ST ARM) 

REPRODUCED FROM 
INDIANA DDT 
DRA'w'INGS 

TYPE 
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1/2' - 13 UNC BY MFGR./ 

OR 
ALTERNATE -+-·-

·. I 
112' - 13 UNC BY MFGR. . . . 

. 

GROUNDING CONNECTION 
I 1/4' x 4' LENGTH Hl-TEMSILE 
HEX.HD.BDI.. TS 2 3/4' THREAD LEI'mH 6 
BDl. TS REQ'D. F!Jl SPANS OVER 51'-3' NOTEl 

THE GROUNDING CONNECTION SHALL BE LDCA TED 12' FROM 
THE BOTTOM OF THE SUPPORT AND EASILY ACCESSIBLE FROM 
THE STRUCTURE MANHOLE. DXIDAT[[]N INHIBITOR SHALL BE 
LIBERALLY APPLIED TO ALL SURF ACES THAT MATE IJITH A 
DISSIMILAR MATERIAL 

TUBE THK. 
+ 1/16' 

. FLANGE PLATE 

TUBE THK. 

CANTILEVER ARM ATTACHMENT 

SPAN ATTACHMENT 

POLE AND ARM PLATE BOLTS TENSION TABLE•) 

BDL T SIZE < INCHES ) TENSION . < KIPS ) 

1.5 59 
2 105 

ARM FLANGE PLATE TIGHTENING• 
TENSION MEASURING DEVICE SKIDMORE IJILHELM 
CALIBRATED DR OTHER ACCEPTABLE BOLT TENSION 
INDICATING DEVICE SHALL BE USED. FASTENERS SHALL 
BE TIGHTENED BY ANY OF METHODS: D TURN-OF NUT 
TIGHTENING 2> CALIBRATED \/RENCH TIGHTENING 3) 
DIRECT TENSION INDICA TOR TIGHTENING. 

REPRODUCED FROM 
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F1 
0 

o· '---""-

1/ • 

3/16' x 3 \/IDE CLAMP HI-STRENGTH LD\1 
ALLOY CORROSION RESISTANT STffi 

3 1/2' X 2 1/2' X . 5/16' 

1/2' STAINLESS STEEL U - BOLTS 5/8' x 
5/16' SLOTS IN 4' 1/,f, \liTH \/ASHER AND 

SELF - LOCKING HEX HEAD NUTS • 

5'-6112'· • I 

SINGLE MASTARM 
SIGN BRACKET ASSEMBLY 

VALKVAY SUPPORT BRACKET 

REPRODUCED FROM 
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GALVANIZED 
METAL SK T 

S/16" DI 
STUD BDLT 

. 10 GA. PL. 

... 
-' 
Iil 
Ze< 
;!;!" ... ..., 
t:~! 
~., 

ANCHOR. BDL T 

4 

.4· 

: • of/, 

4' 

BASE PlATE _j_ 
. u 

'<I • .4 

.. 4' 4 .. : .. 
<1. 

. <I : ' 

4' . 4 

. • '<I : 4 . 

GALVANIZED METAL COVER 

R TYP. 

DETAIL "A" 

. SKIRT DETAIL 

ANCHOR BOLT 

T 

• 
. -~ .. . ., 

BASE PLATE 

CAMBER FOR CANTILEVER 

S/16" $ >STUD HO..ES 2" 3/8" x 2" SLOTS 

0 ::.. 

DETAIL 'A' DETAIL 'B' 

TUBE THI<. 
+ l/16' 

TUBE THK. 

COLUMN- TO BASE PLATE DR MAST- ARM~ 

TO- FLANGE-PLATE SDKET CONNECTIONS 
. BASE PLATE TIGHTENING: 

METHOD OF BOL I TIGHTENING: TOP NUTS BE TIGHTENED TO 
ONE -SIXTH TURN BEYOND SNUG TIGHT. SNUG TIGHT 'viAS 
DEFINED AS THE CONDITION IJHERE THE NUT IS IN FULL 
CONI ACT IJ!TH THE BASE PLATE. LOIJER NUTS AND 1J AS HERS 
SHOULD BE IN FULL CONTACT IJ!TH THE BASE PLATE PRIOR 
TO SNUG TIGHTENING THE TOP NUT. AFTER TOP NUTS ARE 
FULLY TIGHTENED, THE LOIJER NUTS SHOULD BE RETIGHTENED 
TO ASSURE THAT FULL CONI ACT HAS BEEN MAINTAINED. 

REPRODUCED FROM 
INDIANA DDT 
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. 

GENERAL NDTEo 

1. BARS, PLATES, AND SHAPES SHALL BE STRUCTURAL STEEL CONFORMING TO THE SPECIFICA TIDNS OF 
ASTM DESIGNATION: A '36. 

2. HIGH-STRENGTH STEEL BOLTS, NUTS AND VASHERS SHALL CONFORM TO THE SPECIFICATIONS OF 
ASTM DE SIGNA TIDN: A 325. ALL OTHER BOLTS AND NUTS SHALL CONFORM TO THE SPECIFICA TIDNS OF 
ASTM DESIGNATION: A 307. SUCH BOLTS SHALL BE FURNISHED VITH COMMERCIAL QUALITY VASHERS. 

3. PIPE POSTS SHALL BE VELDED OR SEAMLESS STEEL PIPE CONFORMING TO THE SPECIFICATIONS OF 
ASTM DESIGNATION: A 53, GRADE B. AT THE OPTION OF THE CONTRACTOR, POSTS MAY BE FABRICATED 
FROM STRUCTURAL STEEL CONFORMING TO THE SPECIFICA TIDNS OF ASTM DE SIGNA liON: A36. J\NCHOR 
BDL TS SHALL BE MADE FROM STEEL BAR CONFORMING TO AASHTO M 314-90 VITH 55,000 PSI MIN. 
YIELD STRESS AND 75,000 PSI MIN. TENSILE STRENGTH. 

4. SIGN STRUCTURES SHALL BE CONSTRUCTED TRUE TO DIMENSIONS, SHALL BE FREE FROM KINKS, 
TIIISTS DR BENDS, AND SHALL BE UNIFORM IN APPEARANCE. THE COMPLETED SECTIONS SHALL BE 
ASSEMBLED IN THE SHOP AND SHALL BE CHECKED FOR STRAIGHTNESS, ALIGNMENT, AND DIMENSION. ANY 
VARIA liONS SHALL BE CORRECTED TO THE SATISFACTION OF THE ENGINEER. 

5. MAST ARMS SHALL BE TEMPORARILY SUPPORTED TO TAKE ALL LOAD OFF OF THE FIELD SPLICES 
IIHILE BOLTS ARE BEING TIGHTENED IN ORDER TO FIRMLY SEAT THE FLANGE PLATES, 

6. POSTS FOR TUBULAR SIGN STRUCTURES SHALL BE FORMED TO THE RADII SHOIIN ON THE PLANS BY 
HEAT TREATMENT OR FABRICATION TO SUCH RADII BY METHODS IIHICH VILL NOT CRIMP DR BUCKLE 
THE INTERIOR RADII OF THE PIPE BEND. 

7. CLIPS, EYES, OR REMOVABLE BRACKETS SHALL BE AFFIXED TO ALL POSTS AND MAST ARMS, AS 
NECESSARY, TO SECURE THE SIGN DURING SHIPPING AND FOR LIFTING AND MOVING DURING ERECTION. 
THIS IS TO PREVENT DAMAGE Hl THE FINISHED GALVANIZED DR PAINTED SURFACES. BRACKETS ON 
TUBULAR SIGN STRUCTURES SHALL BE REMOVED AFTER ERECTION. DETAILS OF SUCH DEVICES SHALL 
BE SHDVN ON THE SHOP DRA \liNGS. 

8. HIGH-STRENGTH BOLTED CONNECTIONS, IIHERE SHOVN ON THE PLANS, SHALL CONFORM TO THE 
PROVISIONS OF 509.28, CONNECTIONS USING HIGH-STRENGTH BOLTS. ASSEMBLY OF HIGH-STRENGTH 
BOLTED CONNECTIONS FOR SIGN STRUCTURES MAY BE PERFORMED VITH GALVANIZING DR PAINT ON THE 
CONTACT SURFACES. 

9. BOLTS VITH DIAMETERS EXCEEDING BY UP TO 1/4 INCH THE DIAMETER OF THE BOLTS SHOIIN ON 
THE PLANS MAY BE USED, PROVIDED THAT REQUIRE!l CLEARANCES AND EDGE DISTANCES ARt NOT 
REDUCED BELOV THAT REQUIRED FOR THE LARGER BDL T. 

10. FOR STATIC SIGN, VALKIIAYS SHALL ONLY BE LOCATED IN FRONT OF AND BETIIEEN SIGN PANELS. 
DO NOT LOCATE VALKII AY UNDER ANY OTHER PORIONS OF SIGN STRUCTURE IIHICH DO NOT HAVE SIGN 
PANELS. FOR DYNAMIC SIGNS, IIALKVAYS SHALL LEAD UP TO THE CABINET ACCESS DOOR AND IN 
FRONT OF THE CABINET AS SPECIFIED ON THE SIGN X-SECTION SHEET IN THE ROADIIAY PLANS. 

11. ALL SIGN STRUCTURES SHALL BE FABRICATED INTO THE LARGEST PRACTICAL SECTIONS PRIOR TO 
GALVANIZING. SPLICE LOCA liONS SHALL BE SUBMITTED TO THE ENGINEER FOR APPROVAL AND THE 
CONTRACTOR SHALL NOT COMMENCE FABRICATION UNTIL SUCH SPLICE LOCATIONS ARE APPROVED. 

12. VELDING OF STEEL SHALL CONFORM TO THE REQUIREMENTS OF A VS Dl.l. ALL AREAS TO BE 
IIELDED SHALL BE GROUND TO BRIGHT METAL. NO BUTT VELD SPLICES IIILL BE PERMITTED. ALL 
IIELDING AND REQUIRED TESTING SHALL BE COMPLETE BEFORE ANY MATERIAL IS GALVANIZED. ALL 

TYPE A-2 REPRODUCED FROM 
COLORADO DDT 
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CIRCUMFERENTIAL AND STIFFENER WELDS SHALL BE NON-DESTRUCTIVELY TESTED USING THE ENHANCED 
MAGNETIC PARTICLE METHOD IN ACCORDANCE WITH SUBSECTION 509.18 (d), THE ACCEPTANCE CRITERIA 
ARE STATED IN TABLE 6.1 OF ANSI/AWS Dl.l. ALL LONGITUDINAL WELDS WITHIN 6' OF 
FULL-PENETRATION CIRCUMFERENTIAL GROOVE WELDS SHALL BE FULL PENETRA TIDN GROOVE IJELDS 
AND SHALL BE INSPECTED AS SPECIFIED ABOVE. MAXIMUM IJELD UNDERCUT SHALL BE 0.01'. 

13. ALL TUBE MEMBERS SHALL BE HOT -DIP GALVANIZED AS PER ASTM A123. IJALKIJAY GRATINGS, . 
IJALKWAY BRACKETS, GUTTERS, SAFETY RAILINGS, STEEL MOUNTINGS FOR LIGHT FIXTURES, AND ALL 
NUTS, BOLTS, AND WASHERS .FOR SIGN STRUCTURES SHALL BE GALVANIZED AFTER FABRICATION AS 
PER ASTM A123 DR ASTM A153, AS APPROPRIATE, AND SHALL NOT BE PAINTED. 

14. ALL CONCRETE SHALL BE CLASS BZ. REINFORCING STEEL: FY=60,000 PSI. CAISSON FOUNDAliDNS 
SHALL BE COMPLETED AT LEAST 7 DAYS BEFORE SIGN STRUCTURES ARE ERECTED THEREON. 

15. STRUCTURES SHALL BE GRDUNDEDNIN ACCORDANCE IJITH APPLICABLE ELECTRICAL CODES. 

16. SHEETS IN THE INDEX MARKED IJITH A PROVIDE INSTRUCTIONS TO DESIGNERS FOR THEIR USE IN 
THE PREPARATION OF THE SIGN X-SECTION SHEETS IN THE ROADIJAY PLANS. 

17. NPS=NORMINAL PIPE SIZE; O.D.=DUTSIDE DIAMETER. 

18. PRIOR TO FABRICATION, SIX SETS OF SHOP DRAIJINGS, IJHICH COMPLY WITH THE REQUIREMENTS 
OF SECTION 105.02 OF THE STANDARD SPECIFICATIONS, SHALL BE SUBMITTED TO CDDT STAFF BRIDGE, 
4201 E. ARKANSAS AVE. DENVER, COLORADO 80222. 

19. INSTALL STRUCTURE IDENTIFICATION PANEL IN ACCORDANCE IJITH M AND S STANDARD M-614-12 
USING TIJD 1/2' WIDE STAINLESS STEEL BANDS AND STAINLESS STEEL FLARED LEG BRACKETS IJITH 
HEX HEAD BDL TS <BAND-IT D315 DR EQUIVALENT>. 

2aSP[I)mm!YliND SURVEY IJDRK SHALL BE PAID FOR IN ACCORDANCE WITH BID ITEMS 503 AND 625 

NOTE: 

SPECIFICA TIDN: 
DESIGN• 'STANDARD SPECIFICATIONS FOR STRUCTRAL SUPPORTS FOR HIGHWAY SIGNS, LUMINAIRES AND 
TRAFFIC SIGNALS', AMERICAN ASSOCIATION OF STATE HIGHIJAY AND TRANSPORTATION OFFICIALS <1994 
AASHT[]), <STATIC SIGNS ONLY> 

'STANDARD SPECIFICATIONS FOR STRUCTURAL SUPPORTS FOR HIGHIJAY SIGNS, LUMINAIRES AND TRAFFIC 
SIGNALS', AMERICAN ASSOCIATION OF STATE HIGHIJAY AND TRANSPORTATION OFFICIALS <2001 AASHT[]), 
<DYNAMIC SIGNS DNL Y) 

'FATIGUE-RESISTANT DESIGN OF CANTILEVERED SIGNAL, SIGN AND LIGHT SUPPORTS', NATIONAL 
OPERATIVE HIGHWAY RESEARCH PROGRAM <NCHRP> REPORT 412. 1998. <STATIC SIGNS ONLY) 

SUBSECTION 17.4, SIGNS, IN THE STAFF BRIDGE BRANCH BRIDGE DESIGN MANUAL 

CONSTRUCTION: CDDT STANDARD SPECIFICATIONS, THESE STANDARD SHEETS AND THE PROJECT PLANS. 
IJIND LOADING: 80, 90 DR 100 MPH VELOCITY <STATIC SIGNS DNL Y>. 100 MPH VELOCITY <DYNAMIC SIGNS 
ONLY). 

TYPE A-2 REPRODUCED FROM 
COLORADO DOT 
DRAIJINGS PAGE SHEET 2 OF 14 

I 



6' 

PH!JTDELECTRIC 
CELL LOCATION 

; 
::. 

!::: 

STRUCTURE !.D. PANEL 
SEE NOTE 19 •. 

"'§ 
~ .... 
~m 
,!I! 
bl;; 
·'.·~ 
~· 

STATIC CANTILEVER SIGN 

SINGLE STATIC 
SIGN PANEL 

SECTION@ 

· STATIC CANTILEVER NOTES' 

1. THE MAXIMUM SIGN PANEL OVERLAP ONTO ELBOW SHALL 
NOT EXCEED 6'-0' FROM THE FIELD SPLICE. . 

2. WHEN SEVERAL SIGN PANELS ARE TO BE INSTALLED WITH 
A SPACE BETWEEN THE PANELS, THE SPACE SHALL BE AS 
SMALL AS POSSIBLE AND 2'-0' MAXIMUM. 

3. ALL POSTS BETWEEN BASE PLATE AND FIELD SPLICE 
SHALL HAVE A TUBE WALL THICKNESS OF 1/2', ALL MAST 
ARMS SHALL HAVE A TUBE WALL THICKNESS .OF 3/8'. 

4. DURING SIGN ERECTION, THE POST SHALL .BE ALIGNED BY 
USING THE LEVELING NUTS TO MAKE THE SIGN PANEL LEVEL. 

5. FIELD SPLICE DETAILS ARE FOR BOTH CANTILEVER SIGNS 
AND SIGN BRIDGES. SEE SHEET 6 FOR ADDITIONAL FIELD 
SPLICE INFORMATION. 
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i MAIN PAI£L 
= ~ HAST ARM 

.· 

SPAN 
SIGN PANEL LENGTH 

II II H --1-1 -ll---~i+-+1 -----; 
--1-1 --~~--11 ..--_ 

'D' <f"T.)---;;.. 

'H' (f"T,)-

20 

25 
SPANS~ 30 

(f"T,) 
35 

40 

'D' (f"T,)---;;.. 

.'H' <FT.> ---;;.. 

20 

SPANS~ 25 
(f"T,) 30 

35 

HAND HOLE 

STATIC CANTILEVER 

BOTTOM or BASE Pl 

100 MPH IJIND 

10' 

H<25 25(H(30 H(25 

16 16 16 

18 18 20 

20 24 24 

24 24 24 

. 

10' 

H(25 25(H(30 H<25 

18 20 20 

20 24 24 

24 24 

12' .14' 
25(H(30 H(25 25<H<30 

18 18 18 

20 20 24 

24 24 24 

. 

12' 14' 

25(H(30 H(25 25(H(30 

24 24 

24 24 
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GRDOOI SURF ACE All.JACENT 
r TO TRArFIC 

p -
' 

' 

LOCATE Tl£ Till' or THE CAISSON 
AT THE ELEVATION or Tl£ 
HIGHPDINT or THE ROAD\IAY 
UNIJER THE SIGN STRUCTURE. 

CTION REilUIRED GUARDRAIL PROTE 
PER THE ROAD "" lA 

\lAY PLANS. CONCRE TE BARRIER AS 
RDADIIAY PLANS. <ADJUST AS NECESSARY TO MEET 

Tl£ 3' MINIMUM REQUIREMENT AT 
THE BREAKPDINTl. 3' <HI 

·~ 

IJ....,r CONDUIT, s 
I -IH-Hti----H11t-v::ol!HA+ /~--LIGHTING PL 

EE 

z c 
"' Ia ... 
u 

"' "" -' 
ii! 
"' ' 
"' = "' 
% 

"" l::; 

~ 
"' ,_ 
~ 

~ 
>-... 
0.. 

& ... 

=J ·-zr~mRr=mr-:r -~BREAKPOINT 

~ 

"" "' -' 
0.. 

"' 
"" s c 
E!$ 

::, 

I'HH--+~ SEE SHEET 5 FOR 
L ACHOR BOLT 

!NfORMA TION 

~-
X 

.... 
II .. 

... 7 

f -

CAISSON FOUNDA TIDN DETAILS 
ROADSIDE SHOULDER INSTALLATION 

AN 
. 

z c 
"' ~ 
u .. 
"" ;;! 
"' "' ' "' "' s = 
"' 
~ 

.. 
i!S 

"' 
!;:! 

E :;;! 
u 

"' ,_ 
!:1! 
"" -' 
>-... 
0.. 

"' "' "' 

I 

,; 

7 

. . 

C ISSON DJAMET 
SEE ABLE 

v· 
'' 

CAISSON FOUNDATION DETAILS 
MEDIAN RAIL INSTALLATION 

<SEE ROADSIDE SHOULDER INSTALLATION FOR 
ADDITIONAL INFDRMA TION> 
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f£X MJT. TUBE . LEVELING MJT C>' v ~DVA~ 

rfh rfh ~1 ~ND "H-+. 
!'! I 

Jr. 

.. __.... ... 
a 

~ ... 
"' v ~· .·· 

I :if 2> v .... ~ v . 

~ ---"' 

::..~ 

/ f 

cr'iPJ >-vet 

" 'l 
FOR REINF. DETAILS 

SEE SHEET 4 
. 

ANCHOR BOLT DETAIL 

12.75' TUBE 14' TUBE 16' TUBE 

SURFACE ADJACENT 
TD TRAFFIC 

PIPE OD SPLIT 
<IN.) <IN.) 

24 

CDNDUIT, SEE 
LIGHTING Pl~ 

tl!lill!. 

BASE PL SIZE 
<DIAM. X THICK.) 
<IN.) 

40' X 3.0' 

BOLT # OF # OF 
CIRCLE ANCHOR STIFF. 
<IN.) BOLTS 

33' 12 12 

1. THREAD UPPER 9' GALVANIZE UPPER 1'-0' OF THE ANCHOR 
BOLTS. 
2. ANCHOR BOLTS SHALL BE SET WITH A STEEL TEMPLATE 
UNTIL THE CONCRETE HAS CURED AT LEAST NO DAYS. 
3. THERE SHALL BE NO GROUT PAD INSTALLED ON TOP OF 
THE EXISTING FOUNDATIONS. 
4. THE ANCHOR BOLTS SHALL BE TIGHTEED 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 1/12 TURN 
(30' ±5' ) A SLUGGING WRENCH. 

AXIS []f' SIGN 

18' TUBE 20' TUBE 24' TUBE 

BASE PLATE DETAILS FOR CANTILEVERS 

REPRODUCED FROM 
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HANBHOLE 

· FIELD SPLICE 

I 1/16' HOLE <TYP.l 

l'xl/4' BACKING RING. FOR 
\IELD!NG D£T AILS NOT SHO\IN 
SEE 'POST EASE ELEVATlllN' 

SECTION 

12.75' TUBE 14' TUBE 16' TUBE 

It MAST ARM 

_ _L PIPE 
OUTSIDE 
DIA. <IN.) 

24 

I' ASTH A-325 H.S. EDL TS <GAL V ANIZEDl 
EllUALLY SPACED. THE LUBRICATED 
TIGHTENING TllNilUE IS 395 FT.-LES. 
FOR I' G E[L TS. B[L TS SHALL BE 
SEDUENTIALL Y TIGHTENED. ASSUMING Ie 
B[L TS AND A CLOCK FACE, THE 
TIGHTENING SEQUENCE 1/DULD BE 12, 6, 
I, 7 ETC. THIS PROCESS SHALL BE 
Cl!NTINUED UNTIL NO LOOSE BDL TS ARE 
FOUND AFTER ALL ll!lL TS HAVE BEEN 
INIT!ALL Y TIGHTENED. SEE THE FIELD 
SPLICE TABLE FOR OTHER DETAILS, 

18' TUBE 

PL 
THICKNESS 
(IN.) 

I 1/2 

FIELD SPLICE 

BC n!A. PL OD # OF # OF 
(IN.) (JN,) STIFf" BOLTS 

. 

29 '.32 12 28 

!. DESIGN BASED ON CAPACITY 
OF STANDARD PIPE. 

2. NPS=NOMINI\L PIPE SIZE. 
OD=OUTSIDE DIAMETER. 

20' TUBE 24' TUBE 

FIELD SPLICE DETAILS 
STIFFENERS SHALL BE LDCA TED ON BOTH SIDES OF THE FIELD SPLICE 
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~ MAIN PANEL 
= ~ HAST ARM 

SIGN PANEL LENGTH 

. \/IU.VAY BRACK.=ET"-S _ ___, 
uYPJ-

SPAN 

fiELD 
SPLICE 

PDST= 
!; CAISSIJH 

TYPICAL VERTICAL POST CANTILEVER 

BDTTIJH [Jf' BASE PL 

PIPE SELECTION PROCEDURE FOR VERTICAL POST 
· CANTILEVERS' 

A. COVERAGE PERCENTAGE = <SIGN PANEL 
LENGTH)/SPAN FOR THE SPAN LENGTH USE THE 
SPAN FROM ONE OF THE CHARTS <25', 35', ETC.) 

B. PICK THE PIPE OUTSIDE DIAMETER <DD> FROM THE 
0-507. OR THE 5!-801. CHART. THE COVERAGE 
PERCENTAGE CHOSEN SHOULD BE HIGH ENOUGH TO 
INCLUDE ANY SIGN PANELS IJHICH MAY POTENTIALLY BE 
PLACED ON THIS SIGN IN THE FUTURE. 

C. TO DETERMINE 'D' FOR THE SECTION CHARTS ADD 
THE AREA OF THE NEXT PANEL, IF PRESENT, TO THE 
MAIN SIGN PANEL AREA. DIVIDE BY THE MAIN LENGTH 
TO OBTAIN 'D', 

D. IF NO TUBE IS SHOIJN FOR A CERTAIN SPAN THIS 
INDICATES THAT THIS SPAN/SIGN PANEL/HEIGHT 
COMBINATION EXCEEDS THE LIMITS OF THIS STANDARD. 

E. ON THE OVERHEAD SIGN x-sECTION SHEET 
INDICATE THE DIAMETER OF THE TUBE, THE HEIGHT 'H' 
AND THE SPAN, 
F. OBTAIN THE DESIGN IJIND SPEED FROM THE 
OVERHEAD SIGN X-SECTION SHEETS IN THE ROADIJ AY 
PLANS, 

PIPE DIA. <DD> 

PROCEDURE TO DETERMINE THE DESIGN IJIND SPEED: 

80 MPH IS THE STANDARD DESIGN IJIND SPEED FOR 
THE STATE OF COLORADO. THE STANDARD DESIGN 
WIND SPEED OF 80 MPH IS TO BE USED AT ALL 
LOCA TIOS EXCEPT THE fOLLOIJING' 

!. USE THE 90 MPH IJ!ND 
SPEED FOR LOCATIONS IJITHIN 
4 MILES OF EITHER SIDE OF 
THE BASE OF THE FOOTHILLS 
ALONG THE FRONT RANGE OF 
THE EASTERN SLOPE. 

. PIPE POST 

2. USE THE 100 MPH IJIND 
SPEED FOR LOCATIONS IN 
BOULDER COUNTY, 

IF THERE ARE QUESTIONS 
CONCERNING THE PROPER 
DESIGN IJIND SPEED 
CONTACT THE STAFF BRIDGE 
BRANCH, 

REPRODUCED FROM 
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12.75 8 

14 8 

16 8 

18 8 
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EXIT PANEL ONCLUIIE llf£N 
Sfll\IN IN Tf£ PLANS), 

SIGN PANEL $HALL BE Sf£ET ALUHIIIJM H!JJNTED USING 
BACKING ZEES. ALL DETAILS AND REQUIREMENTS SHALL 

r----------t,__ ____ .BE AS PER CliiJT :sTANDARD S-6I4-4. PAYMENT $HALL 
_: BE MADE UNDER ITEM 6!4, ·SIGN PANEL <cLASS llD 

IIALKIIAY BRACKET FllR 
DETAILS SEE SlEET 8 

~ 3/8' $ f£X BIJLT <TYP.>---' 

\IT4x20 

· PL l/4' CUT TD fiT PIPE CURVATURE 
TOTAL 4 PER BRACKET ASSEMBLY. 

-Ef.· 

C 6x8.2 

1/4 L 5'x3'xl/4' 

SINGLE SIGN PANEL 

5/8' • IIJLE FOR 

SYMMETRICAL ABOUT 
AXIS OF SI~ 

SAFETY CABLE .-4.-;tto I 
\liEN REQUIRED 

~MAST ARM 

SEE DETAIL 'A' 

I' <TYP.> 

NOTE I 

S 4x7.7 

MOUNTING BRACKET 
ASSEMBLY DETAILS 

FOR DETAILS NOT SHDIJN DR NllTED SEE 'SINGLE SIGN 
PANEL'. ASSEMBLY DETAILS SHDIJN APPLY TO TANGENT 
PORTION OF PIPE ONLY. FOR MOUNTING BRACKET ON 
ELBDIJ SEE DETAIL 'B'. 

BACK-TO-BACK SIGN PANELS 
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HANilH!Jl.E 

TRAVEL 
DIRECTION 

POST BASE ELEVATION 
< FOR BASE PL DETAILS SEE 
'FOUNDATION DETAILS' SHEETS ) 

TOP OF BASE PL 

1/8' THICK COVER PL 

1/4' ~ CAP SCRE\1, TOT. 4 

II 4' COVER Pl 
DIA.=PJPE OD 

HANDHOLE AND 
COVER DETAILS 

6' 

~ MOUNTING BRACKET 

+ 1/2' '-i-+"J:j!"+---~ 

BAR 3/4' $ 

MAST ARM END DETAIL 
<FOR 'CANTILEVER TYPE' ONL Yl 

<TYPJ ' ... 
3/8 -v 

"' . 
<TYP.) ' ~ 

1/2 II r--
·!-- .:-. 

DETAIL@ 

STIFFENER DETAILS 

3 1/2' 

(@ THE POLE BASEl 

CHAMFER PL 
l/2'x45' 

DETAIL.@ 

STIFFENER DETAILS 
(@ THE FIELD SPLICD 

TYPE A-2 REPRODUCED FROM 
COLORADO DDT 
DRAVIJNGS PAGE SHEET 10 OF 14 



ik BRACKET 
U'-G' MAX. 

SE£ DETAIL ~·A~' =:~;:;;;;;;;;;;;;;;;~~5':-6:' :HA:X·~· ';;;;;;;;;;;;;;;;;;;;;::t:;;~~~B~RA~CI<E~· ;T ='======jj~::,;l1 BRACKET 

:... 

1Y 
::,. 

·(:) 

.... 
1Y ;:, 
;:, N 

I 
I' tf'S STD PIPE 

I 1/4' tf'S EXTRA 
STRONG PIPE 

SEE DETAIL 'B~ 

CENTER PDST HINGE 
T\10 POST HINGE 

TOP [J" BAR 1/4' 

X 

1/4 

SAFETY RAILING ELEVA TIDN 
TURNBUCKLE AT ONE END 
[J" EACH CABLE- TYPICAL . 

- ~ 
INSTALL CABLE 

IF SPACE 
BET\IEEN PANELS 

IS GREATER 
THAN 2'-0' 

, . /ETY ANGLE 

BETIJEEN PANELS 

SAFETY CABLE 
ELEVATION 

2' 

X 

1/4' EYEBOLT \liTH 2 1/2' 
1/ELDED SHANK, HEX NUT, 2 
FLAT \/ASHER AND LOCK 
II ASHERS - PEEN THREADS 

BAR I l/4'x3/8'x5', KICKER PL MUST 
ROTATE FREELY DUE TO ITS OliN \/EIGHT 

SECTION@ .. 
REPRODUCED FROM 
COLORADO DDT 
DRAVIINGS 

DETAIL@ 

TYPE A-2 

PAGE SHEET II OF 14 



CONT. BAR 3/4' 

<TYP.l >-1~14--~>-J 

PL 114' 

, dr ~~· frCOPE 3/8' MAX. 
~ TO CLEAR 1/ELD 

PL l/4 

DETAIL@ 

IJALK\/AY GRATING 1'-0' 

!i. 1/ALKIJAY 
BRACKET 

t 5/8' f ROD= 
& Pl. 1/4' 

518' • RODS, 
PREVAILING-TORQUE 

LOCK NUTS AND 2 
\J ASHERS. TOTAL 2 

RODS PER ASSENDLY 

BAR 3/4' CONTINUDUS BETIIEEN ALL SPLICE 
PLATES DR BET\JEEN SPLICE PLATE AND END or 
MASK ARM. . 

VIEV@ 

~ 5/8' ~ ROD 
= 11 Pl. 1/4' 

VIEIJ 

5/8' ~ RODS, PREVAILING­
TORQUE LOCK NUTS AND 2 
IJASHERS. TOTAL 2 RODS 
PER ASSENDLY. 

SAI'ETY ANGLE 3/8' ~ HEX BDL T AND NUT \liTH 
FLAT BEVELED LOCK IJASHER. 

TOTAL 4 EACH PER CONNECTION 

SECTION@ 

SECTION~ 
\!7 

REPRODUCED FROM 
COLORADO DOT 
DRAWINGS 

TYPE 

PAGE 
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BAR I l/2'xl l/2'x2 1/4' 

BAR 5'xl/4'xB' 

•' 

END POST 

BAR 3'xl/4'x4 1/2' 

-; 
11 PIPE RAIUNG 

CENTER POST 

BAR I 112'xl l/2'x2 114' 
fr-!:;::::1---~ IJALKIIAY BRACKET 

1' 11 

T'JO POST 

HINGE -PLAN 

. _L i; HINGE 

REPRODUCED FROM 
COLORADO DDT 
DRAWINGS 

TYPE A-2 

PAGE SHEET 13 OF 14 



-~t I' 

PROVliiE LENGTH AS R£1lUIR£D 
SO THAT ANGLE EXTENDS PAST 

EDGE Of SIGN PANEL BY 2' 1/4 

"'t u ""'. SAFETY CHAIN 

SEE DETAIL 'C" 

CHAIN ASSEMBLY 

5' 

5/8' ' HOLE 
MIN RAD 

""---Y-P._> _· --1 ~! 

I 1/2' 

PLAN-KICKER BAR · 

1/41~--.J 

PDST \/ALL DR 
MAST ARM \/ALL 

IJELD DETAIL 

MOUNTING BRACKET C 6x8.2 

PROVIDE THIMBLE 
AT ALL CABLE 

LOOPS 

u-BDL T FOR CHAIN 
ATIACHMENT 

l 3'x3'x1/4' 

DETAIL 

MIJUNTING CHANNEL . 

3/8' TURNBUCKLE \liTH 4 1/2' 
MIN ADJUSTMENT-JAil AND 

EYE TYPE, TYPICAL 

1/4' EYEBOLT \liTH 
I 1/4' 1/ELDED SHANK, 

HEX NUT, 2 FLAT . 
\lASHERS AND L[]CI( 

~~~~~~~~~~1!!~1111~111~1~111~111~111~1111~11 ~~®D)~ \/ASHER-PEEN THREADS. 

TURNBUCKLE DETAILS 

1!4' 

PHOTOELECTRIC CONTROL UNIT 
AND 3 PRDN!> EEI-NEMA 

STANDARD TIIIST L[]CI( PLUG 
RECEPTACLE. 

PHOTOELECTRIC CONTROL 
MOUNTING· 3 1/2' NPS 

STANDARD PIPE CUT W riT 
HAST ARM CURVAT~ 

DRILL AND TAP FOR 
. 3/4' NPS CHASE NIPPLE 

AND PLUG \liTH 
RECESSED PIPE PLUG. AXIS Of SIGN 

PHOTOELECTRIC 
CONTROL DETAILS 

<SEE 'LAYOUT' SHEET FOR 
LDCA TIDN IJHEN REQUIRED> 

DETAIL@ 

REPRODUCED FROM 
COLORADO DOT 
DRA\.JINGS 

TYPE 
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END PANEL 'D'• 2'-0' MIN. 
6'-0' MAX. 

LENGTH 'A' END Df TRUSS TD ~ CDLUHN 
33'-0' MAX. 

6'~+--_;'Dc._' ---!>+E-----~'Be...'..::SP'-"A.'-'4'--'-.::.0'_=:_'C.::.'-------i>j.,._:.1'-6....::....,' "i 
NDN-M£TALLIC END 

lr---J CAP DR PLUG <TYP. l 

ALUJ'JABLE DESIGN STRESS• 
CHORDS & COLUMN 
<INCLD. HANDHOLD• API-SL-X42 F y=42,000 PSI 
ALL OTHER PIPE• AS3,GRADE B Fy=35,000 PSI 
PLATES & BARS• A709 Fy=36,000 PSI 
ANCHOR BOLTS• AASHTD. M314 Fy=SS,OOO PSI 
HIGH STRENGTH BOL TS• A325 . F y=92,000 PSI 
STRUCTURAL MEMRERS GALVANIZED A123 
HARD'JARE GALVANIZED: A153 CLASS C 

~~===?~==~~~~~ 

PLAN 

.• LENGTH 'A' END Df TRUSS TD ~ CDLUHN 
33'-Q' MAX. T 3 1/2' X .216' 

MAX, SIGN SIZE 12'-0' x '20'-0' 
CSTEEll ALL 

. CHDRD MEMBERS 
. 

v ~ v 0\ v 
. L 1.66' X .140' 

CSTEELl ALL 
\IEB MEMBERS 

. 

~BDTTDH Df LIGHTING L 
CAT\IALK SUPPORT BRACKET 

m 

ELEVATION 

GENERAL NOTE! 
DRA 'JINGS SHALL NOT BE SCALED. 
DESIGNED ACCORDING TO 
A.A.S.H.T.D. 'STANDARD 
SPECIFICATIONS FOR STRUCTURAL 
SUPPORTS FOR HIGH'JAY. SIGNS. 
LUMINAIES AND TRAFFIC 'SIGNALS' . 
'JIND VELOCITY• 85 M.P.H. 

3'-0'. DRILL HOLE 
\STD. 1' PIPE 

L TAP FDR 
THREAD M 

,J. 

J ~ 
:01 li 

I 
... 
:r 
~ 

"' 
~ 

I sEE srn 
x 

I 
39.13 \/MEN 

< HANDHDLES 
"' ARE REQ'D. :!> _, 

:;J 
"-

g 

I 
1+- 20' X ' Tl' STEEL 

I 10.0 X \/ALL THIC.l 

I 

1-r 

I .I \ , 
END VIE\# 

REPRODUCED FROM 
\o/ISCONSIN DOT 
DRA\o/INGS 
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9/16' • HDLES 
IN \15 x 3. 7 ALUM 

2'-8'. BASE PLATE 

2'-2' B1L T CIRCLE 

~/1 .• 
.L.I __ _ 

I 

2 1/4' $ HDLES 

Pl. 1/2' X 6' X 10' 
1/2' TYP. 

CHAMfER! TD MISS \IELD 

1/4 

2' $ ANCHOR BDLTS 
A.A.S.H. T .0. M314 
SEE fDDTING 
DETAILS. 

BASE PLATE DETAILS 

1/2' ~ ST AINESS 
STEEL 'll' BDL T 

SECTION D L.....D 

1/2' ' STAINLESS STEEL 'U' BOLT 
\liTH 2 LOCK \lASHERS & 2 HEX NUTS; 
2 REQ.D PER 115 x 3.7 ALUM 

\15 x 3.7 ALUM. TD BE 
SUPPLIED \liTH SIGN 

TYPICAL SIGN CONNECTION 

IJELD SIZE 'IJI' 
POLE 'TI' 'VI" 
0.281' 114' 
n312' 114' 

0.344' 5/16' 

n375' 3/8' 

0.406' 3/8' 

0.500' 3/8' 

THE GENERAL PATTERN SHOVN ABOVE TO BE 
MAINTAINED VHEN ASSEMBLING TRUESSES. 

TYPICAL TRUSS SECTION 
REPRODUCED FROM 
VISCDNSIN DDT 
DRAVINGS 

TYPE 

PAGE 
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12' 
1/8' 

l 

. ~12' 
1/16' 

CAMBER DIAGRAM 

ANCHOR BOLT DETAILS 

GENERAL NOTE: 
DRAWINGS SHALL NOT BE SCALED. 

3/4' $ VENT Hll.E 
ALL MEMBERS 

3/16' 

TRUSS JOINT DETAILS 

TCP ANOi!JR Bll.T TEMPLATE. 
1/4' THICK, REM!JVE 
AFTER CONCRETE SET 

TCP OF CONCRETE 

8-2' $ x 4'-8' ANCHOR 
BOLTS AASHTO M314 

"' ,__ 
-' ... 
~ .... 
:,. .... 
"' 

BACK-UP BAR 

OPTIONAL COLUMN DR 
CHORD SPLICE DETAIL 

n, 

1. ... !... 
c: t "' 
"' 

2'-6' X 1/2' X 2'-6' 
BOTDM ANCHOR BOLT 
TEMPLATE 1/2' THICK 

5 3/8' X ]/2' X 2'-6' ----l:L.ll~--'---~ 

3 1/2' X .216' A-!Z=<!,OOX Pll 

THREAD BOTTOM 5 1/2' 
OF ANCHOR BOLTS FOR 

. NUTS IOOY. PT h-'-t:r\ 
'Tl'-118' 

1/4 
1/2' PL. <TYP.l 

BAR STEEL REINFORCEMENT SHALL BE EMBEDDED 3' CLEAR UNLESS 
SET AILED OTHERWISE. 

ALLOW ABLE DESIGN STRESSES: 
CONCRETE MASORY• F'c=3,500 PSI 
HIGH STRENGTH BAR STEEL REINFORCEMENT t 

GRADE 60• F y=60,000 PSI 
ANCHOR BOLS AASHTD M3!4t Fy=55,000 PSI 

FOUNDATION DA TAt 
ALWWABLE SOIL BEARING PRESSURE= 21/SD.FT 

TOTAL ESTIMATED QUANTITIES <1 FTG.) 
CONCRETE MASONRY, SIGN SUPPORTS• 8 C.Y. 
HIGH STRENGTH BAR STEEL REINFORCEMENT SIGN SUPPORTS: 
980 LB. 

TRUSS TO COLUMN 
CONNECTION DETAILS 

REPRODUCED FROM 
\o/ISCONSIN DDT 
DRA\o/INGS 
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p 
T 
B 

.'. / ' . 

CAP OR SEAL \liTH SUITAB!;:S/ r r- ,\_ ' 

REMOVABLE .~UG. CTYPJ B P 3/4' CHAMf'ER - TYP. 
1- ALL EXPOSED CORNERS r-- 1- It r 1-1-
H-

•' 
' ' 1-r f--

GROUND UNE 

F-r 1--. 
I 

. 

~ .. , . 
. 

A703 -

A404 

f 1 ,•1.Y 
A A 

. 
~ !!) 
,__ 

T""' :, 
-!... 

LACE A 701 BARS 
!l MISS ANCH!lR 

L... !lLTS 
B L SECTION A 

L-. A402 

TRUSS FOOTING ELEVATION 
(B'C.Y.) 

~--'-· A404 -----

6'-0' 

1'-0' -TYP. 

~-A404 ----

6'-0' 

A406 
Z' $ NON-METALLIC CONDUIT EXTEND 6' 
OUTSIDE FACE DF CONCRETE 

[FOOTING 

TRUSS FOOTING PLAN N!lTE: 
ALL !lTHER DETAILS SEE PAGE 5 

REPRODUCED FROM TYPE A-3 
\o/ISCDNSIN DDT 1------'--+-~--~-j 
DRA\o/INGS PAGE SHEET 4 !lF 5 



. 
I • ... 

A405 -~ 
I• 

GROUND LINE 

~ 

:r A703 

"' 

y 
~ 

" 

i/'!HREAD TOP 
8' 2' $ x 4'-8' ANCHOR BOLTS AASHTD. M314. 

10' (3 NUTS, 2 \lASHERS AND 
/2' 12 NUTS>. GALVANIZE TIP 12' 
CLASS C 

BOTTOM 5 I 

11-, 

,, 
~ 

I . I\ 
I 
n: 
·\__ 

I 
I 
I 
I 

3'-6' DIA. 

ASTM Al53. 

CAP OR SEAL 
UITABLE 
BLE PLUG. 

\liTH S 
REMOVA 
<TYP.> 

2' 0 NON-ME TALLIC CONDUIT 
CIDENTAL TO 
ASONRY'l 

(15'-0' - IN 
'C!JNCRETE H 

f-A404 

SECTION B 

TOP VIEIJ OF TOP 8c 
BOTTOM TEMPLATES 

1'-0' LAP 

0 ~ 
.... ~ 

·~{] ~-I! .... 

A402 
A404 

• 

IE . 3'-1' ~I 

t[n 
A405 

REPRODUCED FROM 
W'ISCONSIN DDT 
DRAW'INGS 

TYPE 
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SPAN SIGN STRUCTURE NOTES: ·. 

I) SIGN STRUCTURE MATERIALS SHALL BE AS FOLLOWS: 
UPRIGHT~ CHORDS <STEEL P!PEl -> AP!-SL-X42 (42 KS! YIELD) DR ASTM A500 GRADE B 
'v/EBS AND SPLICES <STEEL ANGLES) -> ASTM A709 GRADE 36 
STEEL·PLATES -> ASTH A709 GRADE 36 
'v/ELD METAL -> E70XX 
BOLTS <EXCEPT ANCHOR BLOTS ~ ALT. SPLICE BOLTS> -> ASTM. A307 DR ASTM A325 TYPE 

I AS .SPECIFIED ON S-2016 <SEE NDTD 
ANCHOR BOLTS -> ASTM Fl554 GRADE 55 
ALT. SPLICE BDL TS -> ASTM A325 TYPE! 
NUTS FOR ANCHOR BOLTS ->.ASTM A563 GRADE A HEAVY HEX 

NOTE - ALL BOLTS <EXCEPT ANCHOR BDTLSl SHALL 
HAVE SINGLE SELF -LOCKING NUTS DR; IN LIEU THEREOF, 

· REGULAR NUTS 'v/ITH A GAL VAN!ZED 'PALNUT' LOCKING 
NUT MANUFACTURED BY TR'vl, INSTALLED IN ACCORDANCE 
IJITH THE MANUACTURER'S RECDMMEDA T AIONS. ANCHOR 
BDL TS SHALL HAVE DOUBLE NUTS. 

2) REINFORCING STEEL SHALL BE ASTM A615-96A, GRADE 
60. 

3) CONCRETE SHALL BE CLASS IV <DRILLED SHAFT> 
IJITH A MINIMUM 28-DAY CDMPRESIVE STRENGTH OF 4 
KSI FOR ALL ENVIRONMENTAL CLASS!F!CAT!DNS. 

4) GROUT SHALL HAVE A MINIMUM 28-DAY COMPRESSIVE 
STRENGTH OF 5 KSI AND SHALL MEET THE REQUIREMENTS 
DF SECTION 934. 

5> ALL IJELDING SHALL CONFORM TO AMERICAN WELDING 
SOCIETY STRUCTURAL IJELDING CODE <STEEL> ANSI/ AIJS 
Dl.l <CURRENT EDITION>. 

6) ALL STEEL ITEMS SHALL BE GALVANIZED AS 
FOLLDIJS: 

ALL NUTS, BOLTS AND '<lASHERS -> ASTM Al53 
CLASS C DR D DEPENDS ON SIZE 

ALL OTHER STEEL ITEMS -> ASTM Al23 

7) THE STRUCTURE MUST BE ASSEMBLED AFTER 
GALVANIZING AND PRIDR TO SHIPMENT TO THE SITE TO 
ASSURE FIT UP. IT MAY BE DISASSEMBLED FOR SHIPPING. 

8) THE DES!GH I.'IND .SPEED IS IN CDNFORMANCE I.'ITH 
THE 'PLANS PREPARA TIDN MANUAL', <CURRENT EDITION), 

9) ALTERNATE DESIGNS fiJR THIS STRUCTURE ARE NOT 
ALLDI.'ED. 

10) SHOP DRAIJ!NGS FOR THIS STRUCTURE ARE REQUIRED 
AND F ABR!CA T!DN SHALL NOT BEGIN UNTIL THESE SHOP 
DRA IJ!NGS ARE APPROVED. SHOP DRA IJ!NGS SHALL 
INCLUDE THE CONTRACTOR'S FIELD VERIFICA TIDN OF 
ALL UPRIGHT HEIGHTS AND FOUNDATION ELEVATIONS 
NECESSARY TO INSURE MINIMUM VERTICAL CLEARANCES 
AS PER TRAFFIC PL!p.Ns. SHOP DRAIJ!NGS SHALL ALSO 
INCLUDE ANCHOR BOLT ORIENT A TIDN IJITH RESPECT TO C 
TRUSS AND THE DIRECTION OF TRAFFIC. 

II) THE FOUNDA T!ON FOR THE SIGN 
STRUCTURE SHALL BE CONSTRUCTED IN 
ACCORDANCE IJ!TH SECTION 455 OF THE 
SPECIFICATIONS EXCEPT THAT NO PAYMENT 
FOR THE FOUNDATION SHALL BE MADE UNDER 
SECTION 455. THE COST DF PROVIDING THE 
FOUNDATION SHALL BE INCLUDED IN THE PAY 
ITEM FOR PROVIDING THE COMPLETE SIGN 
STRUCTURE. PAYMENT .FOR ANY INCIDENTAL 
ITEMS INCURRED IN FURNISHING AND 
INSTALLING THIS SIGN STURCTURE SHALL BE 
INCLUDED IN THE PAY ITEM FOR PROVIDING 
THE COMPLETE SIGN STRUCTURE. 

12> EXCEPT FOR ANCHOR BOLTS, ALL BOLT 
HOLE DIAMETERS SHALL BE EQUAL TO THE 
BOLT .DIAMETER PLUS 1116', PRIOR TO 
GAL VANIZ!NG. HOLE DIAMETERS FOR ANCHOR 
BOLTS SHALL NOT EXCEED THE BOLT 
DIAMETER PLUS 1/2' 

13) SEE ELEVATION DRA I.' lNG FOR SIZE AND 
LOCATION OF SIGN PANELS. SIGN PANELS 
SHALL BE ALUMINUM. 

14> PROVIDE A PARABOLIC CAMBER IJITH THt 
MAXIMUM UPIJ ARD DEFLECTION AS CALLED FOR 
ON THE CAMBER DIAGRAM. INDICATE ON THE 
SHOP DRAI.'INGS THE METHOD TO BE USED TO 
PROVIDE REQUIRED CAMBER. MEMBER 
DIMENS!DNS MAY BE ALTERED SL!GHTL Y TO 
PROVIDE ·CAMBER. 

15) CHORD SPLICES ARE EITHER THE 
STANDARD SPLICE DR THE ALTERNATE SPLICE. 
SPLICE TYPES SHALL NOT BE MIXED ON A 
STRUCTURE. 

16) PRIOR TO ERECTION, THE AS BUlL T 
LOCATION OF THE ANCHOR BOLTS SHALL BE 
SURVEYED AND THIS INFORM A TIDN REPORTED 
TO THE ENGINEER. 

REPRODUCED FROM 
FLORIDA DDT 
DRAI,'INGS 

TYPE I· B-1 

PAGE SHEET I OF 7 
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CHORD-SPLICE CONNECTION, SEE 
INDEX Nl1 2015. CIIJRD SPLICES 
HAY BE PROVIDED IN ANY PANEl, 
AS REilUIRED FOR FABRICATJliN, 
EXCEPT SPLICES MUST ·BE SPACED 
A MINIMUH DF 3 PANELS ALONG ' 
A CMDRO. 

o UPRIGHT 

L I 1/2' x I 112' X 1/4' 

9/16' $ HOLE 
TACK IJELD 112' HEX NUT 
<CHASE THREADS AFTER GALVANIZING) 

EVERY 3RD/PANEL = SPLICE UPRIGHT-TURSS CDMNECTION, 
SEE INDEX ND. 2012 

TOP TRUSS CHORD SPAN <EVEN NUMBER OF PANElS) 

I; SPAN (ODD NUMBER OF PANELS) 

TRUSS CHORD 

ISOMETRIC VIE'W 
• NOTE! COTRACTDR SHALL VERIFY THESE DMENSIONS 
PRIOR TO FABRICATION OF UPRIGHTS. 

~I 
~ 
11/4' PLATE 

<CAP) 

1/8' THICK 
NEOPRENE GASKET 
<GLUED TO CAP) 

~ RIGHT UPRIGHT PIPE 'J' 

BASE PLATE DETAILS 
SEE INDEX ND. 2012. 

DRILLED SHAFT 

~.'~ 1 .. 1/2 SPAN ' lel/2 SPAN .1 

CAMBER DIAGRAM 

114' PLATE <CAP)· 

112' HEX HEAD BDL T 
IJI RUBBER IJASHER <TDP) 

SECTION E -E SECTION D-D UPRIGHT CAP 
DETAIL 

REPRODUCED FROM 
FLORIDA DOT 
DRAWINGS 
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118' 
~..,~----"W 

§ 
[.. .L...l'tt-----:1/~ 

3/4' <TYP.> 

PLUG DETAIL 
<EACH END OF BACK TRUSS CHORD) 

. 'DC' DR 'FC' BARS 
EQUALLY SPACED 

~~ 
IS TIES 

6' COVER 
<TYP.) 

ANCHOR BOLTS, CTYP.) 
SEE SECTION A-A 
INDEX NO 2012 

PLAN VIEVI 
DRILLED SHAFT 

'LC' DR 'RC' 

TRUSS IIEB ANGLE 
i CHORD & GUSSET f 

DETAIL D 

DRILLED SHAFT 

{
'BF' LEFT UPRIGHT 
'CF' RIGHT UPRIGHT 

SECTION A-A 

'BB' FOR LEFT UPRIGHT . 
'CB' FOR RIGHT UPRIGHT 
ANCHDR BOLTS 
EQUALLY SPACED 

'H' OR 'J' D.D + 12' 

PLAN VIEVI 
BASE PLATE 

REPRODUCED FROM 
FLORIDA DOT 
DRAVIINGS 

TYPE 
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TRUSS CIIRD 'r' <TYP) 
4 3/Er FIR I V4' • BDLTS} ·. 
3 VZ' FIR I' $ BDL TS 

'GA' t '6D' X 'GC' 

SEE DETAIL B 
FOR EDGE 
DISTANCE 

TRUSS 1/EB 
ANGLES <TYP.l 

DETAIL A 

DETAIL C 

SEE UPRIGHT CONNECTION 
DETAILS, INDEX Nil ZOIZ 

'GB' $ HEX HEAD 
BOLTS 'WI . SELF­
LOCKING NUTS, <TYP. 

'GA' It 'GF' X 'GE' 

DETAIL B 

DETAIL D 

3' FIR 7/8' ~ BDL TS TYP. 
e 1/Z' FOR 3/4' • B[LTS 
e 114' FIR 5/8.' G BDLTS 

Z 3/16' FOR I 1/4' 0 BDL. TS}. 
I 3/4' FIR I' 0 BOLTS 
I 1/Z' FOR 7/8' 0 BDL TS TYP. 
I 114' FOR 3/4' 0 BDLTS 
I 1/8' FIR 5/8' 0 BDL TS 

CENTRDIDS OF ANGLES 
AND CHORDS INTERSECT 
<TYP.l 

. TRUSS 1/EB ANGLES CTYP.l 
'GA' It 'GF' X 'GG' 

DETAIL E 

'GB' ~ HEX HEAD BDL TS 
WI SELF -LOCKING NUTS, CTYP.l 

:----fl. UPRIGHT 

.I 'GA' r 'GJ' x 'GH' 

SEE UPRIGHT CONNECTION 
DETAIL ON CONNECTION 
DETAILS, INDEX NO. ZOIZ 

·--~-· 

DETAIL F 

REPRODUCED FROM 
FLORIDA DOT 
DRAW'INGS 
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CHORD 

FLANGE f 

CHORD 

ELEVATION ALTERNATE 
SPLICE CONNECTION 

SECTION A-A 
FLANGE ~ 

~ BilL T CIRCLE 

6 BilL TS SHO\/N 
'Pr' BilL TS REQUIRED 

tVENL Y SPACED 

'PE' DIA. BOLTS <TYP.l 

'PC' + 1/16• r'H--;;;,PC:;;;,,..-< CTYP.l 

SECTION B-B 

3/4' THICK 

I' BilL T 

SECTION C-C 

NIJTE• 
IJNLY 6 BOLTS SHIJ~N 
FIJR CLARITY 

3 1/2' FOR I' $ BOLTS 
3' FOR 7/8' $ BOLTS 1~:_ SPLICE 
2 1/2' FOR 3/4' $ BilL TS 

_ij 

ELEVATION 

I 3/4' FDR I' BOLTS. 
I 1/2' .FDR 7/8' . BOLTS 
I 1/4' FOR 3/4 ,. BilL TS 

SPLICE CONNECTION 

@@ 
Ci!~ 
g;!S 
t;:!r 
~s 
-~ 
~~ 
- "' f-

"'"' . !::!:!~ ,_.,_. 

"'"' ...... 

::., 
. 

ANCHIJR BilL TS. <TYP.l 
SEE SECTION A-A 
INDEX Nil. 2012 . 

~ 
·. 

t-

If\ _1\ 

~~ j., ~ 
~ ~ 

. 

'DB' ~ LEFT UPRIGHT 
'FB' I) RIGHT UPRIGHT 

I 

. 

_3._ 

. '\ 
I GROU ND LINE 

llC' LEF T UPRIGHT 
HT UPRIGHT Fc' RIG 

VDRILLE D SHAFT 

ELEVA TIDN DRILLED SHAFT 

REPRODUCED FROM TYPE B-1 
FLORIDA DOT f---+-------j 
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SEE PLUG 
DETAIL 
INOCX 
NO. 2014 
<TYP.> 

I 

'F' O.D. BACK TRUSS CHDRD SPAN· CEVEN NUMBER Dr PANELS> 

--- ~ ANCHDR BDL TS AS SPECIFIE VIE\o/ B-B . •SEE DETAIL F 

I VIE\o/ C -:-C SIMILAR 
(!JUT -OF- . PLANE MEMBERS NOT SHO\IN FOR CLARITY> 

.. UPRIGHT PIPE I 

FRONT OF TRUSS ELEVATION 
(BACX TRUSS CHORD AND ATTACHED. ANGLES NCT SHC\IN FCR CLARITY> 

. L 3 l/2' X 3 1/2' X 5/16' 

1/2' $ U BOLT 

L 3 1/2' X 3 1/2' X 5/16' 
<FOR ATTACHMENT Dr 
LUMINAIRE SUPPORT> 

PROVIDE THIS DETAIL FDR BACK MOUNTED SIGNS 
AT ALL SIGN HANGER LOCATIONS 

1/2' 0 U-BOLT II/ 
SELF-LOCKING NUTS 
uYPJ SEE ROADIIAY 

'F' 

STANDARD INDEX NC.II037 ~ 

ATTACH L~INAIRE TO 
ANGLE \liTH 4-1/2' $ 
BDL TS AT EACH LOCATION 
\/HERE REQUIRED 

'F' 

SECTION A-A 

BACK-SIDE SIGN MOUNTING DETAIL 
FRONT-SIDE MOUNTED SIGN DETAILS ARE 
SHO\IN ON ROADIIAY STANDARD INDEX N0.11037. 

REPRODUCED FROM 
FLORIDA DDT 
DRAW'INGS 

TYPE 

PAGE 

B-1 

SHEET 6 OF 7 



SEE UPRIGHT. CAP DETAIL, 
INDEX NO. 2014 

1.5 X 'F' O.D. 

D11 NOT PROVIDE RETURNS . 
ON FILLET \IELDS <TYP.l 

SEE DETAIL D 
'LC' DR.· 'RC' 
PLATE <TYP.l 

'------ TOP TRUSS CHORD ----....J----
TRUSS \IEB ANGLE ---li;!-----+1 

I ---'LG' DR 'RG' <TYP.> 

BOTTOM TRUSS CHORD 'F' 
Cl 

J,.---;~--<< TYP.l 

/ 'LE' FOR LEFT UPRIGHT 
'{ ~· fOR RIGHT UPRIGHT 

'LG' 'RG' ~----- 'LD' DR 'RD' PLATE -------' 

· ~ GUSSET PLATES --1.-..WL 
('f'' D.D. + 7">/2 

TRUSS \IEB ANGLE 
3/4' <TYP.l 

!J . 
5 1/4' FDR AN ODD NUMBER OF BOLTS PER RD\1 } 

3 1/2' FOR AN EVEN NUHDER DF BOLTS PER RD\1 { 
'F'D.D. + <'H' DR 'J'l D. D. }• { 10' FOR TURSS DEPTHS LESS THAN 7'-0' } 

2 . 14' FOR TRUSS DEPTH DF 7'-Q' DR GREATER 

RIGHT UPRIGHT-TRUSS CONNECTION DETAIL 
CLEFT UPRIGHT-TRUSS CONNECTION SIMILAR) 

<VEB MEMBERS fROM BACK TRUSS CHORD OMITTED FOR CLARITY> 

{ 'LB' o: 'RB' -1} x 3 1/2' 

('H' DR 'J•> D.D.- :t- 2' 

15 x 'P O.D. + ('H' DR 'J' ) D.D. + 2' 

SECTION C-C CVITH GUSSET PLATE 
· AND ANGLES OMITTED FOR CLARITY) 

VIEW B-B 

Wf"' O.D. + 7' 

'LB' DR ' B' HEX HEAD BOLTS 
\II SELF -LOCKING NUTS 
'LA' DR 'RA' D BOLTS 

BLOTS 

TYPE B-1 REPRODUCED FROM 
FLORIDA DDT 
DRA\o/INGS PAGE SHEET 7 OF 7 



... 

' TABLE 2 7 TRUSS TYPE SELECTION ' 
SIMPLE SPAN STRUCTURE IJIH CONVENTIONAL SIGNS 

SIGN AREA SPAN LENGTH <FEET> 
(SQ. fT.) 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 146 

1000 B c c c c c. c c c NA NA NA NA NA 
900 B B c c c c c c c c NA NA NA NA NA 
800 A B B B c c c c c c c c NA NA NA NA NA 
700 A A A B B B c c c c IC c c c NA NA NA NA 
600 A A A A A B B B B c c c c c c c c NA NA NA 
500 A A A A A A A B B B B c c c c c c c c c NA 
400 A A A A A A A A A A A B B B B c c c c c c c C· 
300 A A A A A A A A A A A A A A A B B B c c c c c c 

. 

200 A A A A A A A A A A A A A A A A A B B B B c c c 
100 A A A A A A A A A A A A A A A A A B B B B B B c 
'A' INDICATES TRUSS TYPE A. 'B' INDICATES TRUSS TYPE B. 
'C' INDICATES TRUSS TYPE C. 'NA' NOT ALLOIJED. 
SEE DRA IJINGS ST ~5 THROUGH ST -7 FOR TRUSS DETAILS. .·. 

TABLE 7 - POST SELECTION - SIMPLE SPAN ~IGN STRUCTURE 

SIGN AREA POST HT. SPAN LENGTH <FEEn · 
(SQ. FT.) <FT.> 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 1401146 

1000 16 3 3 3 4 4 4 4 4 4 

>< 
24 6 6 6 5 5 5 7 7 7 
26 5 5 5 5 5 7 7 7 7 

'• 28 5 5 5 7 7 7 7 7 7 
30 7 7 7 7 7 7 7 7 7 

900 16 2 2 3 3 3 4 4 4 4 4 

>< 
24 .. 6 6 6 6 6 5 5 5 5 5 
26 6 6 6 5 5 5 5 7 7 7 
28 6 5 5 5 5 7 7 7 7 7 
30 5 5 5 7 7 7 7 7 7 7 

800 16 2 2 2 2 3 3 3 3 4 4 4. 4 

>< 
24 4 4 4 6 6 6 6 6 5 5 5 5 
26 4 6 6 6 6 6 5 5 5 5 7. 7 
28 5 6 6 6 5 5 5 5 7 7 7 7 
30 5 6 6 5 5 5 7 7 7 7 7 7 

' 

700 16 I I 2 2 2 2 3 3 3 3 4 4 4 4 

X 24 3 4 4 4 4 6 6 6 6 6 6 5 5 5 
26 4 4 4 6 6 6 6 6 5 5 5 5 5 5 
28 4 4 5 6 6 6 5 5 5 5 5 7 7 7 
30 5 5 5 6 5 5 5 5 7 7 7 7 7 7 

' '·. 

600 16 I I I I I 2 2 2 2 2 3 3 3 3 3 3 3 

[>( 24 3 3 3 3 4 4 4 4 6 6 6 6 6 6 6 6 5 
26 3 3 4 4 4 4 6 6 6 6 6 6 5 5 5 5 5 
28 4 4 4 4 5 6 6 6 6 5 5 5 5 5 5 5 7 
30 4 4 4 5 5 6 6 6 5 5 5 5 7 7 7 7 7 

REPRODUCED FROM TYPE B-2 
MINNESOTA DOT 
DRA\o/INGS PAGE SHEET I OF 13 



TABLE 7 - POST SELECTION - SIMPLE SPAN SIGN STRUCTURE <CONTINUE> 

SIGN AREA POST HT. 1-;;-.;-r;;;:-..-;:-r.;:,-;:;:T;:;::-r;;:r.-;:r.;;:T:S:::PA:TN::LT-EN;:;G:_;:TH::::T<F:::EE:;T~> ::-r:-:::r.-:-:-r:::-r-:-:T=---,r--....---.--1 
<SQ. FT.> · <FT.> 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 146 

500 16 . 11111111122222333333 
24 2 2 2 3 3 3 3 4 4 4 4 4 6 6 6 6 6 6 6 6 
26 22333444446666666655 
28 33344446666666555555 
30 34444456666555555577 

400 16 1 1 I 1 1 1 1 1 1 1 1 1 1 1 I 2 2 2 2 2 2 2 2 
24 I 1 1 2 2 2 2 3 3 3 3 3 4 · 4 4 4 4 4 4 6 6 6 6 
26 11222333334444466666666 
28 12223334444446666666665 

. 30 22233344444666666655555 
300 16111111111111111111111222 

24 I 1 1 1 1 I I 2 2 2 2 2 2 3 3 3 3 3 4 4 4 4 4 . 4 
26111112222233333344444446 
28 111122223333344444466666 
30 111222333334444444666666 

200 16111111111111111111111112 
24 1 1 1 1 1 · 1 1 1 1 1 I I 1 · 2 2 2 2 2 2 2 2 3 3 3 
26111111111122222223333444 
28 111111112222223333333444 
30 111111222223333333444446 

100 16111111111111111111111111 
24 I 1 1 1 1 1 I I I I I 1 1 1 1 I I 1 1 1 I 1 1 2 
26111111111111111111112223 
28 111111111111111112222223 
30' 1 1 I 1 I I 1 1 I 1 1 1 1 1 2 2 2 2 2 2 2 3 3 4 

GENERAL NOTE' 

DESIGN SPECIFICATIONS' 
TRUSS, POST, & HARDWARE' 
AASHTD STANDARD SPECIFICATIONS FOR STRUCTURAL SUPPORTS FOR 
HIGHWAY SIGNS, LUMINAIRES AND TAFFIC SIGNALS DATED 1999. 
LOADING; 
WIND LOAD 90 M.P.H. NORMAL TO SIGN FACE IN COMBINATION WITH 
OTHER LOADS OUTLINED IN THE DESIGN SPECIFICATIONS. 
UNIT STRESSES' 
CONCRETE ----------------------------- Fe= 1,600 PSI 
REINFORCEMENT. STEEL-------------------- Fs= 24,000 PSI 
FOOTING S[]JL PRESSURE----------------- 1-1/4 TONS PER SQ.FT. 
MATERIALS; 
STRUCTURAL STEEL <EXCEPT POST, TUBES>- Mn/DDT 3306 
POST STEEL----------------------------- VARIES 
HIGH STRENGTH BOLTS-------------------- Mn/DOT 3391.2B 
ANCHOR RODS---------------------------- Mn/DOT 3385 
CASTINGS----------------------------~-- Mn/DOT3322 
REINFORCEMENT 
BARS-------------------------------- Mn/DDT 3301 
SPIRAL------------------------------ Mn/DOT 3305 NO SPLICES 
WALKWAY GRA liNG--------------------- FEDERAL SPECIFICA liONS 
RR-G-661b, TYPE 1, STEEL 
CONCRETE---------------------------- Mn/DOT 2461 <MIX 3Y 43) 
FINISH: 
ALL COMPONENTS SHALL BE GALVANIZED AFTER 

TYPE A TRUSS TYPE B TRUSS JYPE C TRUSS 

FABRICA liON EXCEPT REINFORCEMENT BARS, 
LOWER PORTION OF ANCHOR RODS, 
ALUMINUM, AND OTHER NON FERROUS 
INCIDENTALS. GALVANIZING SHALL CONFORM 
TO Mn/DDT 3392 DR Mn/DDT 3394 AS . 
APPLICABLE. BEARING SURF ACES MUST BE 
SMOOTH. 
F ABRICA liON: 
FABRICATION OF STRUCTURAL METALS 
SHALL BE IN ACCORDANCE WITH Mn/DDT 
2471, Mn/DOT 2564 AND THE APPLICABLE 
SPECIAL PROVISIONS. ALL WELDING TO BE 
CONTINUOUS. ALL CONTACT SURF ACES MUST 
BE COMPLETELY SEALED. 
INSPECTION' 
INSPECTION BEFORE AND AFTER 
GALVANIZING PER Mn/DOT 1511 AND Mn/DOT 
2471. 

REPRODUCED FROM 
MINNESOTA DOT 
DRAVINGS 

TYPE 

PAGE 
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7'-6' 
MAX. 

24' 

MULTIPLES IJf 6'-0' TYP. 

SIGN PANELS 
' ' 

7'-6' 
MAX. 

~~----------------~--------_JM~AX~.~SP~~~L~E~NG~~L=~14~6'--------fi7=~=4'=H=IN=·=~=RT=IC=~==C~=~~@:· ____ ~~ ~ 

SIGN PANE~ 

SAFETY 
RAIL 

SECTION 

SIMPLE SPAN 

PANEL MOUNTING 
POST 

~ TRUSS 

e 
>-

SPECIFIC NOTES' 
(D DIMENSION Y IS CONSTANT AND BASED ON 

THE DEEPEST SIGN PANEL ABOVE THAT 
\IALKIJAY. \/HEN STANDARD SIGN PANEL(S) AND 
CMS ARE MOUNTED ON THE SAME SPAN, 
DIMENSION Y SHALL BE GOVERNED BY THE CMS. 

@ MINIMUM CLEARANCE 'JILL BE MEASURED 
FROM THE HIGHEST ELEVATION OF PAVEMENT, 
SHOULDERS, AND MOUNTABLE CURBS, OR IF 
INSURMOUNTABLE CURBS ARE USED, THE 
HIGHEST ELEVATION BETIJEEN CURB LINES. 

'>IALK\IAY SUPPORT 
BRACKET AT 

6'-0' CENTERS 

REPRODUCED FROM 
MINNESOTA DDT 
DRA\o/INGS 

TYPE 

PAGE 

B-2 
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I 
"-L~/~'\/"/ • 

ls!lj 
.., 

I o:--' ..,!::!! 
f!!~ ~~--... .., ...,.., 

"' I ' 

: I 
' 

I 
I I I I 
1 . I SIMPLE SPAN I . I 

l l <NOT TO SCALD I I I 
I I . 

.·· 

TABLE 1 - POST !DENT! FICA TION DL DEF- RESIDUAL 
PERMISSIBLE PIPE SECTIONS 

SPAN CAMBER LECTON CAMERA 
POST BASEPLATE MIN, YIELD=3S KSI MIN. YIELD=42 KSI 40 IDENTIFICATION 114 0 114 

NUMBER DESIGN 
OUTSIDE WALL OUTSIDE WALL 50 7/16 1/16 3/8 

DIAMETER THICKNESS DIAMETER THICKNESS S T 60 5/8 1/16 9/16 
<INCH) <INCH> <INCH> (INCH> I R 

. M U 70 13/16 1/8 11/16 
6 B 20 0.594 20 0.500 p s 

80 1 1/16 1/4 13/16 L 
7 B N.A. N.A. 20 0.812 E C 90 I 3/8 3/8 I 

WALL THICKNESS IS MINIMUM, THINNER WALLS WILL NllT BE APPROVED A 
S M 100 1 11/16 9/16 1 1/8 
p B 110 2 13/16 1 3/16 A E 

PQST IDENT!FICA TION NOTES: N R 120 . 2 3/8 11/8 1 114 
130 2 13/16 1 1/c I 5/16 

*POST MATERIAL SHALL CONFORM TO ONE OF THE FOLLOWING 140 3 1/4 2 1/16 I 3/16 SPECIFICATIONS: 
ASTM A 709, GRADE 36 150 3 3/4 2 11/16 I 1116 
ASTM AS3, GRADE B 
API 5L, GRADES B, x42, x46, x52, x56, x60, x65 

. •CONTRACTOR SHALL DEMONSTRATE THAT THE POST MATERIAL 
MEETS THE REQUIREMENTS OF ONE OF THE ABOVE CITED 

NllTE: SPECIFICATIONS AND THE MINIMUM YIELD STRENGTH. 
*NO SPLICES OF ANY KIND WILL BE PERMITTED IN POSTS CAMBER AND DEFLECTIONS SHOWN ARE AT ~ 

INTENDED FOR USE IN CANTILEVER TYPE STRUCTURES <BRIDGE SPAN, THE DEFLECTIONS AND CAMBER AT THE 

TYPE BC>. QUARTER POINTS SHALL BE APPROXIMATELY 

•ONE OF TWO POSTS FOR SIMPLE SPAN STRUCTURES <BRIDGE TYPE 75/. OF THESE VALUES, 

S>MAY INCORPORATE ONE WELDED CIRCUMFERENTIAL BUTT SPLICE 
CONFORMING TO A WS D!.l DETAIL B-U2 IN THE .UPPER 1/3 OF ITS WALKWAY WEIGHTS: 
LENGTH. BACK UP RINGS FOR THESE WELDED SPLICES SHALL BE 1. USE 3'-4 3/4' WIDE GRATING @ 44 LBS/FT, 
COMMERCIAL PRODUCTS. BUTT WELDS REQUIRE RADIOGRAPHIC 2. WEIGHT INCLUDES HANDRAIL (12 LBS/FT,) AND 
INSPECTION <Mn/DilT 2471.3) FIXTURE MOUNTING CHANNELS < 4 LBS/FT .). 
•ALL RADIOGRAPHIC INSPECTIONS AND MAGNETIC PARTICLE TESTING 
REPORTS AND RADIOGRAPHIC FILMS SHALL BECOME THE PROPERTY . 

OF THE DEPARTMENT. 
SEE DRAWING ST -4 FOR BASEPLATE DETAILS. REPRODUCED FROM TYPE B-2 

MINNESDT A DDT 
DRAWINGS PAGE SHEET 4 OF 13 



3'-o· 
TYPICAL SPACING 

3/4' 

L2112x2112x 
114 X 3'-0' BB 

6'-0' TYPICAL SPACI 

A_j 

ENDS OF CANTILEVERS 

L2112x2112x 
114 X 3'-2' BC 

TOP VIE\/ 

L6x6x112 

ELEVATIDN 

BDTTDM VIE\/ 

SIMPLE . SPAN 
NDTE: 
f[JR TETAILS SEE PAGE 8 

TRUSS TYPE A 

Lll/2xll/2x 
114 X 1'-11' BA 

IIELDED BUTT SPLICE PERMITTED 
DN CANTILEVER END OF CHORD 

LONGER THAN 40'-0' 

AC 

T[]p VIE\/ 

L2112x 
2 1/2 X 114 
X 5'-6• AE 

L6x6xl/2 CG ~ 
LB 

ELEVATJ[]N 

7'-6' TO FIRST INTERIOR 

BDTTDM VIE\/ 

CANTILEVER END 

REPRODUCED FROM 
MINNESDT A DDT 
DRAWINGS 

TYPE 

PAGE 

B-2 

SHEET 5 .DF 13 



·PLATE F 
SEE DETAIL 

A_j 

3'-ll' TYP. 
SPACING 

NOTE: 

L21/2x21/2x L21/2x21/2x 
5/16 x 3'-4 l/2' BB 5/16 X 3'-6 1/2' BC 

TllP VIE\./ 

6'-0' TYPICAL SPACIN 

ELEVATION 

Ll't/2xll/2x 
1/4 X 2'-3' BA 

\IELDED BUTT SPLICE PERMITTED 
ON CANTILEVER END or CHORDS 

LONGER THAN 40'-0' 

lA 

"' ... 
-' 
"' AA z .. .. .... ... 
c _, 
"' 

L 6 X 6 X 3/4 
LA 

TOP VIE\./ 

f1l 

L21/2x 
2 1/2 X 5/16 

AC X S'-6. AE 

CG ~ . 
L.B 

ELEVATION 

7'-6' TO FIRST INTERIOR 13/16' DIA. PUNCHED OR 
DRILLED HOLE FOR 

1/ALK\/AY ATTACHMENT f..-~ 1/ALK\/AY SUPPORT <TYP.) 
I . CBORCD 

1/ALK\/AY SUPPORT 

2 3/4' 

1/ALK\/AY SUPPORT CONNECTIONS 
AT 6'-{)' CTRS. EXCEPT AT 

ENDS or CANTILEVERS 

BOTTOM VIE\./ 

SIMPLE SPAN 

BOTTOM VIE\./ 

CANTILEVER END 

FOR TETAILS SEE PAGE 8 

TRUSS TYPE B 
REPRODUCED FROM 
MINNESOTA DOT 
DRAIJINGS 

TYPE 

PAGE 

B-2 
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PLATE r 
SEE DETAIL 

A.J 

6'-o• TYPICAL SPACI 

L3x21/2x 
5/16 X 3'-6" BC 

TDP VIEIJ 

ELEVATION 

Lll/2x11/2x 
1/4 X 2'-6' BA 

1/ELDED BUTT SPLICE PERMITTED 
ON CANTILEVER END Dr CHORDS 

LDNGER THAN 40'-0" 

AC 

CE 
I 4'-6" I "'MAX. ill 

LB 
ELEVATION 

7'-6" TO FIRST INTERIOR 

L3x2112 
X 5/16 X 
5'-4' AE 

13/16" Dll\ PUNCHED DR 
DRILLED HOLE FOR 

1/ALK\/AY ATTACHMEMT ~~ IIALKIIAY SUPPORT GYP.> 

3'-0" TYP. 
SPACING 

NOTE! 

IIALKIIAY SUPPORT CONNECTIONS 
AT 6'-o• CTRS. EXCEPT AT 

ENDS Dr CANTILEVERS BOTTOM VIEIJ 

SIMPLE SPAN 

FOR TETAILS SEE PAGE 8 

TRUSS TYPE C 
REPRODUCED FROM 
MINNESOTA DDT 
DRAVINGS 

BOTTOM VIEIJ 

CANTILEVER END 

TYPE B-2 

PAGE SHEET 7 OF 13 



1u 
' r 

10 ve· 
3 lte' 7' :,. :,. 

' ' (I? 1 3/4' "' 
N ·-8-· ' -"' 

<b 1u ::: 
s :,. I ;.. ::: ... 

2 e• x 10 tte• x 10 lte• 

PLATE F 

10 ve· 

:,. 3 ve· 7' 
:,. 

' ) 3/4' 
' M 1 3/4' I' 4 1/4' "' --

'IV / ..l 
~~ 

,....._ -j. -e-. ---1.: 

:..._ <b f..\. 
;.. :,. I ::: I ... 

3l 

'\ 
r 

.,z 
~~ 

:..ilt:J 
a:c.-;z 
E::ti5 . "' 
~~"" ~-(!) 
... .,ji2 
~ x.-
~-&D! 
<to~ 
-:a-;::: f\ 
..o'o 
::::~l:t! ., . -.... 
...J~I.o.l 
-'c"' 
ex~~ .. .,;. 

..;!;._ 
c~ 

PLATE F 
SEE DETAIL 

AA IIR AB 

L 1 11e xl-
1/ex 1/4 x 

e•-e ve· AC 

60' SECTION A-A SECTION C-C 
/16 

TRUSS TYPE A 
. 

AA OR AB 

. 

'\ 
. c-$-; ~' 

L 1 t/e xl-
1/ex 114 x 

e·-s ve· AC 

:,. 
' "' -
~ 
"' 

i).. 

~ l •[T 

5/16 

2 ; x 10 lte• x 10 ue· 

u 
60' 

i!i/16 

PLATE F 

1'-1/2' 

:,. 
9' 

' "' 

ll. 2' X 1'0 1/2' X J'O 1/2 

PLATE F 

T 
SECTION A-A SECTION c~c 

TRUSS TYPE B 

PLATE F 
SEE DETAIL 

SECTION A-A 

AA 1IR AB 

Lit/ex 
I 1/e X 1/4 x 

3'-0' AD 

SECTION C-C 

TRUSS TYPE C 
REPRODUCED FROM 
MINNESDT A DDT 
DRAVIINGS 

e:-6 3/8' I ~/B ANGLE~ I 

BA 

SECTION B-B 

BA 

AE 

BA 

SECTION B-B 

CE 

AE 

c 

SECTION B-B 

TYPE B-2 

PAGE SHEET 8 OF 13 



SEE DETAIL •c• SEE DETAIL 'C' 

1007. HT 318 ~ 
1007. HT I :., 

~ ' 3/16 z, 

" 1Y 1Y ;, ;, 
3/8 3/8 

POST OD +1/8' 1007. MT POST OD +118' 100"1. HT 

Pl 3/4' X 6' X 10' 
\11TH 1' CLIP 

\/ALL THK. -1/16' <TO 7/16' MAX.> 

2'-11' 

\/ALL THK. -1/16' <TO 7/16' MAXJ 

TD £ 2'-11' 
RDADIIAY ROADIIAY 

PLAN & ELEVATION­
BASEPLATE TYPE A 

POST NO.I THRU 4 

DRILL AND TAP 
STRUCT. TUBE 
rDR 6-1/4' 0 
S.S. SCREIIS 

---... 

PL 1/4'x6'x10' 
HANDHOLE COVER. 
RADIUS CORNER TO 
MATCH TUBE (1' MINJ 

1/4 

DETAIL 'C' 

"""' 

r 

* SIZE AS NtEDED 

A =FOR TYPE 'E' POST ONLy, 
LOCATE 45' 
A 'JAY FROM TRAFFIC. 
10'x6'x112'x0'-2' STRUCTURAL 
TUBE OR EQUAL 'J I 114' 
RUBBER GASKET. 

HANDHOLE & COVER PLATE 
DETAIL CTYPE 'E' POSTS) 

PLAN & ELEVATION­
BASEPLATE TYPE B 

POST N0.5 THRU 7 

AE 

VIE\o/ A-A 

VIE\o/ B-B 
<TYPE 'E' POSTS> 

.~ 
3/4' DIAMETER 

THREADED FLANG£ 

TYPE B-2 REPRODUCED FROM 
MINNESOTA DDT 
DRAWINGS PAGE SHEET 9 OF 13 



6' Dlt. HANDIIl.E. 8' Dlt. x 1/4' COVER PL. 
RUBBER GASKET, 6-1/4' S.S. SCREVS 
<TYPE 'E' POSTS> 

I 11/4' I 3/4' I .1/4' 

4@3' 4@3' 
t•-n· . 1'-0' 

6' DIA. HANDHOLE. 8' Dlt. x 1/4' 
COVER PL. RUBBER GASKET, 6-1/4' 
S.S. SCREVS <TYPE 'E' P,DSTSl 

rt 

BA 

1/4 

x c 

"" 0.. 

!IE 

1' 

90' 
T 

OD + 118' 
OD VARIES 

CANTILEVER TRUSS 

13/16' Dlt. HOLES 
FOR 3/4' DIA. 
BOLTS <TYP.) 

r .. <SEE BELOV) 

1'-6. (+3/16") 

1/2'x4' BENT PL. 

CLIP~ TO FIT 
G+-~-< CHORD FILLET 

<TYP.l 

;;, ~ .... ·s ;,; "' '"' ' 
.... 

' 1u ' 
1u " "' " ,. " < "" 

<.> 
w Q. w ,.. 
0.. ,_ 0.. ,.. ,.. ,_ ,_ 

n OR AS REQ'D 
BY CAMBER 

NOTEo CHOKER PLATES AND HANDHOLE 
COVERS SHALL BE GALVANIZED 
SEPARATELY. 

SIMPLE TRUSS 

UPPER JUNCTION 

REPRODUCED FROM 
MINNESOTA DOT 
DRAWINGS 

TYPE 

PAGE 
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r. 

''U4Y 1 TYP 

) 

~! 
I 112' f . 

\ 
2 3/4' I 

I' APPRDX. 

DD + 118' HillE <TYP.) 

n ... 
( : l' ~1\E 

~ § !s5 
I - 4 114' ~ ... ~. ' -. 

I ' II~ ::,. 
' ;:::,~ "' ll 

~I 
1 ... 

IT T !k :0 
j: ·, I 
r~v ~-

::,. ::,. 
T 

~ :0 r ; ""- . 
I ~ ... ::,. 

... I \ I 
;:; ... ... .. 

l' -1 114'' I'~ I 1/4' I ~i ~i 
1' - 6' -

I 1~/16' mA. ""' ES IN 4' x 4' x 114' ANGLES . . . 13116 x I 114 SUITS IN 112 CHOKER PLATES 
FOR 3/4' DIA. Bill TS. 

• • •• 

CLEAR Bill T Rill/ -1-;;o·~ 

1-> 1-> 
~""--l----' 

I 7/8', f-1 5/8' TYPE A TYPE B 

I 1/4' . 4 @ 3" 4 @ 3' l 114' 
t' -o· 1' -0' 

TD~ 2' - 6' 
Rll\IY 

1'-5' 1'-1 112' 

AE 
5116 POST DD 

TYP. 1/4 VA ES 

BA 

SEE DETAIL 'C' 

LOVER JUNCTION 

0 
.~ 

~. . 
1.:. :;;· 
;:; ... 
CD 

v 
::,. 

1.:. ;:; . 
CD 

~1 

SIMPLE TRUSS 

NOTE! CHOKER PLATES AND HANDHOLE 
COVERS SHALL BE GALVANIZED 
SEPARATELY. 

CANTILEVER TRUSS 

TYPE B-2 REPRODUCED FROM 
MINNESOTA DOT 
DRA\o/INGS PAGE SHEET 11 OF 13 



If: 6' X 1' 

CUT ROD DIA. + 1116' e 
HDLE THRU ANCHOR 

PLATE fDR ANCHOR RDD 
STICK THRU. 

ANCHOR RDDS• 
SEE TABLE fDR SIZE. 

~S~EE~PEDESTAL SECTION 
fDR SPACING. 

_J IE J• TYP. 

NOTE: ACHOR PLATES SHOIJN 
TYPICAL FOR. ALL ANCHOR 

ANCHOR PLATE PLAN ROD SPACING. L..,.,.,.,.. ANCHOR PLATES 

TDP Df PEDESTAL 
L~ 
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~ 
_.-: 

T I 
~ I 

I 
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. ~ 
I "'-.. ' ~ 

'"< r 
"' Ill 
,_ 
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:1: r 
:;: 
w 
"' z EXCAVATE TO c 
I= NEAT LINES AND 
~ PLACE CDNCRE~~ a AGAINST UNDIS-
"'- TURBED SDIL 

¥ 

~~ 

cv-
·~ 

3• CLEAJl11 IAA 

ELEVATION 

ANCHOR ROD DETAILS 
~ GROUND LINE :E 

:., l-
NOTE @: MUST BE FIJRMED A MINIMUM OF 6' BELOIJ THE GROUND 
SURFACE. THE EXCAVATED .AREA FOR FIJRMING SHALL BE BACKFILLED 
AND TAMPED IJITH. EQUIVALENT TO SURROUNDING MATERIAL. 

~ 
. 

fl1,_cA 
~<~ ,_ •. .u 
U')Lo..~ 

!;! 
a2'~ 
;:li>-

"'s 1u"'-
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>-I;; ...,.., 
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DE 
Fil 

TEl FOR ANCHOR RIJD 
TAILS, SEE SPREAD 
OTINGS. 
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SHAFT DIAMETER 
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DRILLED SHAFT 
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D-4' 
IE DD-S' ~, 

[]] 
GG & P BARS 

2'-0' 
2'-3' 
2'-6'-
2'-9' 

1'-1' #8 BAR 
R= 1'-3' #9 BAR 

1'-4' #10 BAR 
1'-6' #II BAR 

. ·' #8 BAR 
#9 BAR 
#10 BAR 
#II BAR 

N BARS 

J ,K,L,M.FF AND HH ARE STRAIGHT BARS 

BAR BENDING DIAGRAMS 

POST 5-7 

POST 1-4 

PEDESTAL CROSS SECTIONS A-A 

"' 

l BARS AT 12' CNTRS. TllP 
M BARS AT 12' CNTRS BOTTOM 

ID 

I 

I 

I~ .. ~· 

. 

.· i§ 
15~::: .. ,_c ...... 
"'"' """' .... ... z,_ 
tl[5 

·r--·- . -.-.-1--.--. ·u<u"' . .. 

:~ Jr 
-;., ,_-... ,_ ...... 
"'"' .... ...... ..., ... 

/ "' 
N BARS~ 
i 

J 

I. 
. SYMMETRICAL ABOUT i POST 

PLAN 
ANCHOR POST BASE PLATE .' 

N BARS 

l BARS 

M BARS K BARS 
SYMMETRICAL ABOUT ~ POST 

SEE ELECTRICAL DETAILS FOR STRUCTURE GROUNDING 

ELEVATION SPREAD FOOTINGS 
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6' MIN, . SPAN A 

bl~ax ~~~~~~~ 1~11/11 
. 

c ... 

;, ~/1 ~1-1/4' BL!~!I HALF rn11>1 ••r./ 
~ ffi II ~w~.~~lwwoorriErr~:--------~ 

; ~ I ROUND TUBULAR BEAM 0.250 THICK .14.25' xjO' x 30.5' - CENTER A"rMRI v 

~ d MAX. CUT orr SHALL END FDR PROPER LENGTH B 
SAME AS OTHER SIDE 

~ POST N0.1 POST N0.2 

;.. 6' MINe SPAN_ A 

~ jV'TDP'" 

~ ~~~~~~~~~~~~~~~~~~~ 
.·~ ;~~1~111~ .JI~J~~UNIVl~ ~ ~l~ll ; 

SPRE~D_ I ' 

··~ ITI ~~· X 3' 3/8' ~ELDED TD 1/2' lTI 
!i: <i!l:., l.d PLATE ~m.==-:=-=._ __ _) -f-1-J-

~I ~ J ROUND TUBULAR BEAM HALF 0.14' TAPER FDDT SEE CHAJrr:: SAME AS OTHER SIDE 
~ ~ ~ cuT orr SMALL END FOR PROPER LENGTH 

i ~ I POST N0.1 

I X 6.5' HAND HOLE 

y: r F2' GROUND LUG 

~~,6 A~G BARE ~IRE. DESIGN SPECS• AASHTO STANDARD 
.-' TD CONDUIT. 

,~ ~, 1 SPECIFICATIONS FOR STRUCTURAL 
.._ .. w SUPPORTS FOR HIGH'JAY SIGNS. 

GENERAL NOTE• 

':1-''"~'i''".T, - It !"11'\: '\~ t~~~~AIRES ' AND TRAFFIC SIGNALS-

r- HfHHlH ~;:P._\1~- SCHEDULE 40 . 

( ~ 
~~em AND END BUSHING. USE LONGEST POST AND SPAN A <NEXT 

_314' ~.;,;;; .n GREATER IF NOT CHARTED) TO DETERMINE 
c•uuNn _ ~':"" END POSTS AND STRUCTURE DESIGNS. . 

1!1 BARE WIRE, MAXIMUM SIGN AREA FOR GIVEN SPREAD s II "-. •• ;~ ~~~NDUIT. <INTERPOLATE FOR UNCHARTED SPREADS> 
_ CTRS. 34 NOT TO BE EXCEEDED. SUPPORTS 

JT.~'f-..-..•A•NrCHHnRDR BOLTS DESIGNED BY END POST TYPE AND SPAN 
'L SHAPED A. ( I.E. S-2315-40 ETC), 

I' #5 BA~ EQUALLY 
.1:...1 j-oE--tft-;1 ~ SPACED 6 REQ. 

'-

ELEJA'hoN 
3' ~ 
~i ~6 #5 BARS EQUALLY SPACED 

#4 BARS AT "-t-""' 
12' CTRS., 1 

ALL SIGNS CENTERED VERTICALLY. 

SEE STD. PLAN 903.09 FOR LIGHTING 
DETAILS IF LIGHTING THE SIGN IS 
NECESSARY. 

·D~ 
ELEVATIDN 

SHAPE 34 ~ 

PLAN 

* EXAMPLE• IF SLOPE IS 6•1, 
THE DENOMINATOR IS 6. REPRODUCED FROM 

MISSOURI DDT 
DRAWINGS 

POST N0.2! 
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~ 
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!/I "' => u 
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1/ELDED INSIDE 
AND OUTSIDE 

1-1/4' PLATES 

1-1/4' HIGH 

STRENGTH BOLTS 

SPANS 76' 8c OVER 

1-3/8' HOLES 

B 

TUBE 
DIA. 

9.5' 

10.5' 

14.0' 

A . B NO. tJF 
BOLTS 

11-1/2' 12-1/2' 4 

14-5/8' 14' 4 

17-1/4' 17' . 6 . 

SPANS UP TO 76' 

CENTER JOINT DETAIL 

1-1/4' PIN \liTH COTTER 

s::-3116' x 6' HIGH 
.~ STRENGTH STEEL CLAMPS 

CONTINUOUS 1/ELD 

BEAM CLAMP DETAIL 

T\10 END POST 

ALLOWABLE 

1/ELD INSIDE AND 
OUTSIDE 

ELEVATION 

ANCHOR BDL TS AS SPECIFIED. THREAD 
UPPER PORTION E. GALVANIZE ENTIRE 
LENGTH OF BOLT AND ALL NUTS AND 
\lASHERS. 

PLAN 

H DIAHETER 

POST BASE DETAIL 

REINFORCEMENT PLACED SANE AS 
STANDARD FOOTING. CONCRETE TD BE 
POURED TD EXCAVATED FACE OF ROCK. 

::1: ... 
iil 

. fJ 
TYPE GA D INCHES MOMENT -FT -LBS. ANCHOR BOLTS 

AND PLATES 
SEE CHART 

;!; ~ 
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FD 
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NO. 

S-20018 

SPAN 
A 

FT. 

90 

5/8' HEX HEAD BOLTS. NUTS AND 

.~.. . . .. ,L!JCK 1/ASHER.S .• L_Hj- ,L 3-1/2' X 2-1/2~ X 5/16' 

11/16' x 4-7/16' SLOTS Ill ANGLE 
FllR VERTICAL ADJUSTMENT 

3/16' X . 3' VIDE HIGH 
STRENGTH STEEL CLAMP 

MINIMUM llf TIID BRACKETS REQUIR 
DN SIGNS OVER 42' IN LENGTH 

s 

ED 

0 

·-· 

0 

I A 

, 
0 

·-· 
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_A_ 

. , II 

GALVANIZED SIGN BRACKET ASSEMBLY 

'i: 
"' t;l 
"' z 
lfi 
"' 
"' 

:., 5: 
4 i 

"' < > 

. 

BASE DATA FOOTINGS <IN SOLID ROCK) 

BOLT c F H p R s T 
CIRCLE 

25-1/2' 33' 18' 3-3/8' 7' 5-1/2' 26-1/2' 3' 

STRUCTURE 

TUBULAR BEAMS CENTER SECTION B 

GA 
LARGE MIN. THICK-

O.D. LENGTH DIA. L NESS 30 35 
3 14.25' 30.5' 312' 14.238' 30' 269 280 

E . 

12' 

40 
294 

ANCHOR BOLTS 
RH 

DIA. LENGTH MAX 
AS REQUIRED SEE 

5' 3' ROCK FOOTING 

. 

SPREAD IN FEET 

45 50 55 60 65 70 75 
310 327 345 363 385 
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