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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, Appfoach, 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
‘ TypeE .

(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 70 ft, 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.



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

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

L. 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 combmatlons 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.

3. 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 Stfess from the
' AASHTO 2001. provision or the current AASHTO LRFD Bndge Demgn
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 sunmary. 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.



TABLE 1a: Results Summary and Suggested Alterations t_(i Overhead Sign Support Structures

Suggested Alteration

Structure Type of OH Did the structure Description of Design

Description sign Support ‘meet AASHTO 20617 | Shortcomings :

Michigan Type C Cantilever YES NA ' NA
Michigan Type D Cantilever YES NA NA
Michigan Type 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%4 in, dia.
arm-to-column welds afl Increase weld size from % in.
failed in fatigue. to 3/8 in,
Arm-to-column: Increase
bolt diameter from 2 in. to 2
Y4 in, Tncrease 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
fruss under load case G2C1. 9/16 in; weld.
Florida 3-chord Bridge YES ' NA NA
fruss
Missouri 2-arm Bridge YES NA NA

truss




TABLE 1b Summary of Foundation Checks (Full report included in Appendix B).

Did the structure meet

Foundation Fype AASHTO 20017 Issues
Michigan Type C Cantilever Yes Only meets for soils at 500 psf or
o ' 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 {70 ft) Bridge Yes None
Michigan Type C (100 ft) Bridge . Yes None
Michigan Type D (125 ft} 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




TABLE 2: Michigan Type C Cantilever

Michigan Type C Cantilever

[Base Bolis 0.183 1
{Chord Spiice Bolls 12.506(ksi) { 55.244(ksi)

Actual Stress (ksi)
[Base Welds 7.019 21
{Chord Splice Welds 8,169 21

3 g Hiea o]

Actual Stress {ksi) | Allowable Stress (ksf) |Actual Stress (ksi) |Allowable Stress {ksi} JActual {ksi) |Allowable (ksi) |Actual |Allowable
€Afm Member 0.54% 9.943 - 13.064 33 0.359 165 0.451 1
[Cotumn Member 0218 8.66 15.369 33 4.021 16.5 0.534 1

FATIGUE ‘

. ... Shear S L e o Tensile oo

Actual Stress (ksi) [Allowable Stress (ksl) jActual Stress (ksi) :Allowable Stress (ksl)
|Base Bolts 0. 765 7 4,328 7
[Chord Splice Bolts 0,445 7 8.73 7

Weldsoncolumi: .- -

Actual Stress (ksi) |Allowable Stress (ksl)
[Base Weids 2.205 7
[Chord Splice Weids 2,148 45 .

TABLE 3: Michigan Type D Cantilever

Actual Stress (ki) All

Actual Stress (ksl} {Allowable Stress (ksi) Allowable Stress (ksi} {Actual
iBase Bolls 4,161 15 14.43 25 0.41 1
|Chord Splice Boits 1.534 22,098 11.8 44.195 11.8{ksi)

Actual Stress (ksl}

iBase Welds

9.679

[Chord Splice Welds

6.148

ALIE

v

1iig

55,244 ksl)

el oAt B

Actual Siress (ksi) [Allowable Stress {ksi} |Actual Stress (ksi} [Allowable Stress (ksi) [Actual {ksi) [Mlowable (ksi}{Actual  |Allowable
%Ai’m Member 0.346 15.524 11,277 a3 4.379 16.5 0.364 i
[Column Member 0.242 8.406 16.385 . 33 4.366 16.5 0576 1

FATIGUE
Shear ] Tensile

Actual Stross (ksl} [Allowable Stress (ksi) |Actual Stress {ksl) [Allowable Stress (ksi)
Base Bolts 0.567 7 b.166 7
|Chord Splice Bolts 0,681 7 5.804 7

Weids on column

Actual Stress (ksl) |Allowable Stress (ksl)
[Base Welds 3.469 7
[Chord Splice Welds 1.671 4.5




TABILE 4: Michigan Type E Cantilever

Michigan Type E Cantilever

Actual Siress (ksi} [Allowable Stress (| Allowable
|Pase Bolts 4,745 19.95 . 1
[Chord Splice Bolts 0.484 22.098. . 13.73(ksi) 56.244(ksi}

: Actual Stress (ksl) | Allowable Stress ksl

[Base Welds 10.272 21
{Chord Splice Welds 7.756 21

Actual Stress (ksl) [Allowable Stress (ksl) Actual Stress (ksi) | Allowable Stress (ksi) | Actual (ksi) [Altowabte {ksi) [Actual |[Allowable | -
[Arm Member 0.357 9.943 14,304 33 0.3 16.5 0.457 1
{Column Member 0.228 8.68 16.137 33 4,358 16.5 0.567 1

FATIGUE :
' ‘Shear. .. ‘Tensile . .

Actual Stress (ksi) |Allowable Stress (ksi) [Actual Siress (ksi) [Allowable Stress (ksi)
{Base Bolls 1.103 7 6.752 7
{Chord Splice Bolls 0.328 7 6.339 7

‘Weldson column -

Actual Stress (ksi) Allowable Siress (ksl)
Base Welds 3.679 7
iChord Splice Welds 1.95 4.5

TABLE 5: Colorado Monotube Cantilever

Colorado Monotube Cantilever

1 Jatl
Actual Stress (ksi) EAllowable Stress {ksi) |Actual Stress (ksi) | Allowable Stress (ksi} |Actual Allowabie
(Base Bolts 18.324 15 7.285 25 0.737 1
[Qlord Splice Bolts 0,17 55.535 3.320 138.703 3.320(ksi) | 170.878(ksi)

Actual Stress (ksl) | Altowable Stress (ksi)

[Base wWelds B.054 2]
{Chord Splice Welds 2,945 2]

|Arm Member
[Column Member

FATIGUE
Shear Tensile
Actual Stress (ksi) |Allowable Stress (ksl} [Actual Stress {ksi) [Allowable Stress (ksi)

[Base Bolts 4.104 7 2.504 7

[Chord Splice Bolts 0.47¢9 7 2.478 7

Weids on column L

: : Actual Stress (ksi) {Allowable Stress (ksi}

[Base Welds 2.204 7

[Chord Splice Welds| 1.328 4.5

10




TABLE 6: Indiana 2-Arm Cantilever

Indiana 2-arm Cantilever

. |Actual Sress (k=) Actual Stress (ksi) |Allowable Stress (ksl) [Actual___ [Allowable
[Base Bolts 2,656 19.95 11.251 _33.25 0.234 1
[€ivora Spiice Boits 0.604 55,008 33.619 44195 35.619(ksi) | 56.244(ks]

|Base Welds 17.025 21
{Chord Splice Welds 9.78 21

Allowable

Actual Stress (ksi) iAllowable Stress (ksl) [Actual Stress (ksi) |Aliowable Stress {ksi) Allowable {ksl) |Actual
[Arm Member 0 5.09 6.537 33 0,152 16.6 0.188 1
[Cotumn Member 0.245 . 10.713 10.684 33 3.482 16.5 6.377 f

FATIGUE ) . .
Shear Tansile .

Actuat Stress (ksi) |Allowable Stress (ksl) | Actual Stress {ksi) ; Allowable Stress (ksi}
[Base Bolts 0.607 7 4,813 7
{Chord Splice Bolts 0.174 7 ' 6.217 7

Welds on celumn. .
Actual Stress {ksi) |Allowable Stress (ksi) |

{Base Welds 7.285 7
[Chord Splice Welds 225 45

iy * TABLE 7: Wisconsin 4-Chord Truss Cantilever

Wisconsin 4-chord truss Cantllever

i
Actual Stress (ksi) [AHlowable Stress (ksi} jAclual Stress (ksi} [AHowable Stress (kal) tActual Allowable
[Base Bolts 5.098 21.946 T 21.824 | 36.575 0.431 q
[chord Splice Bolts 1.8 12.201 15.485 24.402 15.495¢ksi) | 30.E03(ksi)
elds

- Actual Stress (ksl)
[Base Welds 13.577
{Chord Splice Welds 12.726

. Actual Stress (ksl) JAllowable Stress (ksi) 1 |Allowabts Stress {ksh) |Actual {ksl} ) Allowable
Chord Members{truss) 5.074 24,382 NA NA NA NA NA
Web Members{truss) 6.46 16.118 NA . NA NA NA MA
Column Member 0.228 B.66 33 5.134 16.5 0.697 i
: FATIGUE
o Shear : Tenslie
v Actual Slress (ksl} |Allowable Stress (ksi) |Actiial Stress (ksi) |Allowable Siress (ksi
i [Base Bolts 1.341 7 7.595 7
IChard Splice Bolls 1,297 7 14.848 7

Welds on column
Actual Stress (ksi) |Allowable Stress (ksi)
[Base Welds 1,849 . 45
¢ [Chord Splice Welds 5.329 4.5

11



TABLE 8: Michigan Type C (70 £t) Bridge Type

ott

Bl

Hibinet:

R R S | AR
Actual Stress (ksi) iAliowable Stress (ksi) Allowable Stress {ksi} Actual Allowable

{Base Bolts 1.497 15 . 25 0.739 1
Chord Splice Bolts 0.037 12.201 24.402 3.742{ksh | 30.503{ksi)
Chord/Column Bolt (upper) 0.479 7.854 24.402 3.233{ksi) 30.503(ksl)
Chord/Column Bolt (lower) 0.428 9.24 24,402 B6.944(ksi) 30.603(ksi)
Chord/Column U-Bolt (upper) 213 8.245 24.402 {-1.186)ksi)| 30.503(ksi)
Chord/Column U-Bolt lower} 1.854 8.245 16.488 2.766(ksi) 20.611(ksi)

W

AL B |
Allowable Stress (hsi)

) Actual Stress {ksi)
Base Welds 4.126 21
Chord Splice Welds 6.443 2
Chord/Column Weld (uppet) 11,172 21
Chord/Column Weld {lower) 21

9.357

Actual Stress {ksi) {Allowable Stress (ksi) |Actual Stress (ksi) jAllowable Siress {ksi}
Chord Membersiiruss) 4,813 18,021 NA HNA NA, NA NA NA
Web Members{truss) 3.497 15,497 NA NA NA NA NA NA
Column Member 3.688 4577 9.286 27.6 0.97 15.18 0.488 1
Column Web Members 4.374 15.185 NA NA NA NA NA NA

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

C-t00tt Bl

Shei
Actuai Slress (ksi) |Allowable Stress (ksi) | Actual Stress {ksi) } [Actual Allowabhle

Base Bolis 1.506 19.95 28.0313 0.716 1
Chord Splice Boits 0.387 12.209 9.129 ' 9.129(ksi) 30.503{ksi}) -
Chord/Column Bolt {upper) 1.08 7.854 7.97 7.97(ksi) | "30.503{ksi)
Chord/Column Boit {lower) 0.376 9.24 10.673 10.573(ksi) [ 30.503(ksi)
Chord/Column U-Bolt (upper) 0.647 8.245 1,374 1.374{ksi) 20.311{ksi)
Chord/Column U-Belt (fower) 3.014 8.245 2.813 2.813{ksi) 20.611(ksi)

g el
Actual Stress {ksl)

Allowable Stress {ksi)

Base Welds

5.832 21
Chord Splice Welds 11.588 21
Chord/Column Weld (uppes} 18.54 21

21.22 27.93

Chord/Column Weld (lower)

Bendir

Actual Stress (ksi) [Allowable Stress (ksi} | Actual Stress (ksl) |Allowable Stress (ksi} [Actual (ksi)iAllowable (ksi) |Actual ;Allowable
Chord Members{iruss) 6.074 20.61 NA NA - NA ) NA NA NA
Web Members{iruss) 4,657 15.257 NA NA NA NA NA NA
Column Member 3.319 4.311 8.611 27.6 G919 15,18 0.449 1
Column Web Members 5.492 15.185 NA NA NA NA NA NA

i2



TABLE 10: Michigan Type D Bridge Type

Michigan Type D Bridge

Actual Stress (ksl)

Allowable Stress (ksi)

Base Welds 6.696 21
Chord Spllce Welds 16.648 21
Chord/Column Weid (upper} 21.436 27.93
Chord/Column Weld (lower) 16.516 21

‘Sheal B nalles -zt =5 B
Actual Stress (ksi) |Allownble Stress (ksl) jActual Stress (ksi) |Allowable Stress (ksl) |Actual Allowahle
Base Bolts 1,801 . 19.95 24,967 33.25 -~ 0.573 1
Chord Splice Bolls 0.595 12.201 12.849 24.402 12.849¢ksi) | 30.503(ksi)
Chord/Column Boit (upper) 2.1 7.854 B.047 24.402 B.047(ksi} 30.503(ksi)
Chord/Column Boit {lower) 0.322 9.24 8,797 24.402 8.797(ksi) 30.503(ksi)
Chord/Coluimn U-Bolt {upper) 0.632 12,201 2.008 24.402 2.008(ksl) 30.503{ksi)
Ghord/Column U-Bolt ffower) 1.411 12,201 4.416 24,402 4,416{ksl) 30.503{ksh)

} {Allowable Stress (ksi) |Actual Siress {ksi) iAHlowable Stress (ksl) |Actual (ksl)
Chord Members{iruss) 8.482 20.61 NA NA NA
Web Members{iruss} 4.605 14.805 NA NA NA
Colurmn Member 3.208 4.311 10.084 27,6 0.996
Column Web Members 3.937 15.185 NA NA NA

TABLE 11: Minnesota 4-Chord Truss Bridge Type

Minnesota 4-chord tr e

Actua
Base Bolts 0,153 1
Chord Splice Balts 14.328(ksi) | 55.244{ksi)
Chord/Column Bolt (upper} NA NA
Chord/Column Bolt {lower) 0.345 30.503(xsl}

Base Welds 22.883 27.93
Chord Spiice Welds 33.626 27.93
Chord/Column Weld 1 {upper) 0.933 21
Chord/Column Weld 2 {upper) 7.24 21
Chord/Column Weld (lower) 1.978 21

Actual Stress tksi) |Allowable Stress (ksi) jActual Stress (ksi) |Allowable Stress (ksi) |Actual (ksi}|Allowable (kel) {Aclual
Chord Members(truss) 11.58 20.918 : NA NA NA MNA NA
Web Members(truss) 11.246 14.31 NA NA NA NA NA
Column Member 0.377 11.913 23.879 30.36 G.388 16,18 0.804




TABLE 12; Florida 3-Chord Truss Bridge Type

Fiorida 3-chord truss Bridge

Bigitei!

Actuat Stress (ksi)

Allowable Stress (ksi)
Base Welds 8.561 21
Chord Splice Welds NA NA
Chord/Column Weld { {upper) 3,626 21
Chord/Column Weld 1 llower) b.722 21
Chord/Column Weld 2 (upper) 1.943 21
Chord/Column Weid 2 (lower) 2.221 21

Actual Stress (ksi} [Allowable Stress (ksi} [Aclual Stress (i} (Allowable Stress (ksi} fActual Allowabie
Base Bolts C.589 16.5 8,161 275 0.088 1
Chord Splice Bolts 20.402 33.66 C.005 44.185 0.005{ksi} 55,244(ksi)
Chord/Column Bolt (upper} 9.56 12.201 1.54 24,402 1.54{ksi} 21.858(ksi)
Chord/Colismn Boli {lower) 8,133 12.201 2714 24,402 2.714ksly §  30.503(ks1)
ol S

)' Actual Siress( s1) . A‘I‘Iowa e (ksl)
Chord Membersitruss} NA
Web Members{truss) NA

Column Member

17.321

TABLE 13: Missouri 2-Arm Truss Bridge Type

Actual Stress (ksi)

Base Welds 20.075 21
Chord Splice Welds 11.187 21
Chord/Column Weld NA NA

Actual Stress (ksl) |A

Allowabie Stress [

Actual Stress (ki) [Allowable Stress {(ksl) [Actual Stress {ksi) [Atlowabie Stress {(ksi) {Actual Aliowable
Base Boits 1,751 15 9,156 25 0.148 1
Chord Splice Bolts 0.205 35.353 11.724 70.706 11,724{ksi} |  88,383(ksi)
Chord/Column Bolt 1 31.009 34176 4.525 34,176 4.525(ksi) 42.718(ksh)
Chord/Column Bolt 2 1.8 8.245 13.281 16.489 13.381(ks} { 20.611{ksi)

Chord Members(truss) 2.823
Web Members(truss) 2.954
Column Member 0.261

14
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in this Study.

Appendix A: Stresses Calculated for Each of the Twelve (12) OH Sign Supports Analyzed

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

Structure Description |Folder name | # Files
Cantilevers {Michigan Type C CC 50
Michigan Type D CD 50
Michigan Type E CE 50
Colorado Monotube CCO 50
indiana 2-arm CiIN 42
. Wisconsin 4-chord truss Cwi 55
Bridge Type |Michigan Type C-70ft BC(70) 214
Michigan Type C-100ft 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

iCOMPACT

Ts it lve? Recordable

Vau de Lindt

700 el 80,

16



APPENDIX B
ADEQUACY OF OVERHEAD SIGN SUPPORT: STRUCTURAL
~ FOUNDATION ANALYSIS

1. GENERAL BACKGROUND

The objective of this analysis is to determine 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 FHWA (1999) publication FHW A-IF-99-025 titled “Drill Shaft: Construction
Procedures and Design Methods.” The FHWA 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 _ ,
NuUmBER ID NAME FOUNDATION TYPE
1 Michigan Type C Cantilever Drilled Shaft
2 Michigan Type D Cantilever Drilled Shaft
-3 Michigan Type E Cantilever Drilled Shaft
4 Michigan Type C (70 ft) Bridge Spread
5 Michigan Type C (100 ft) Bridge = Spread
6 Michigan Type D (125 ft) Bridge  Spread
7 Florida 3-Chord Truss Bridge Drilled Shaft
8 Minnesota 4-Chord Truss Bridge Drill Shaft '
9 Minnesota 4-Chord Truss Bridge =~ Spread
10 Missouri 2-ARM Bridge Drilled Shaft
11 Wisconsin 4-Chord Truss Cantilever Drilled Shaft
12 Indiana 1-ARM Cantilever Drilled Shaft
13 Colorado Monotube Cantilever Drilled Shaft

Bl



3. ASSUMPTIONS USED iN THE ANALYSIS

(a) Concrete Compresswe Strength f . =3 ,000 to 4,000 psi
(b) Steel Reinforcement Grade 40 to 60 allowable y = 20,000 psi to 24 000 psi  (8.15.2.2) !
(c) Normal Weight Concrete w; = 145 pef ‘

(d) Be = w. ' 33(f ) we = 3000 psi E,=3,155,900 psi @871
(€) Be=w, " 33(f )" W, = 4000 psi E.=3,644,150 psi (8.7.1)
(f) E = 29,000,000 psi ' _ (8.7.2)
(g) Possion Ratio for concrete = 0.2 : (8.7.3)
(h) Modular Ratio: n =EJ/E; o (8.15.3.4)

fe=4,000psin=9
fo=4,000psin=8§

. (i) No span length greater than 40 feét: 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 FHWA (1999). The general
procedure used in FHWA (1999) is to design the drill shaft as a short column. In the design of
drili shafts the follows general rules are cited in FHWA (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 FHWA (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, perlmeter area and cross-sectional area large enough to develop
the necessary resistance.” ‘

(©) The minimum recommended diameter of a drill shaft should be three feet for

“construction purposes. All of the driil shafts investi gated had a diameter equal to or
greater than three feet (36 inches).

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

() . FHWA (1999) recommends ¢, = 0.90 for bending where the axial load is small. In
general, the axial loads on the sign foundatlons are relatively small compared to the

* applied moments.

() 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

! Parentheses indicate reference section in the 1999 Interim Revisions to the Standard Specifications for Highway
Bridges, 16" 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. Thatis, 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 FHWA (1999) _ ,
. (h) Shear capacity used equation 13.23, 13.24 and assumed A, = 0.95 A, (gross drill
shaft area) FHWA (1999)
(1) Transverse reinforcement is based on equation 13.26 FHWA (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 G2C1 loading condition provided the maximum design
Joads 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 thc LRFD method of analysis, conductmg 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: - Drill Shaft

Gross Diameter: 36 inches
Mean Diameter: 30 inches
Length: - _ 14 to 15 feet

Longitudinal Steel: 9 #10 Bars equally spaced 7
Transverse Steel: #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

Structaral 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:  Drill Shaft

Gross Diameter: 42 inches

Mean Diameter: : 36 inches
Length: - 14 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 p1tch
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. '

4.2 Michigan Type C (70 ft) Bridge

Foundation Type: Spread Footing

Footing Width, B 7 ft.
Footing Length, L 7 ft.
Longitudinal Steel: 5 #5 Bars equally spaced
Transverse Steel: 6 #5 Bars equally spaced
" Foundation Thickness, T 2 ft
Structural Design: Significantly meets Structural Design Standards
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4.3 Michigan Type C (100 ft) Bridge

Foundation Type: Spread Footing

+ Footing Width, B 7 ft.
Footing Length, L Tt
Longitudinal Steel: - 5 #5 Bars equally spaced
Transverse Steel: - 6 #5 Bars equai]y spaced
Foundation Thickness, T 2ft
Structural Design: Significantly meets Structural Design Standards

4.4 Michigan Type D (125 ft) Bridge
Foundation Type:  Spread Footing

Footing Width, B 7 ft.

Footing Length, L. - THt .

Longitudinal Steel: 5 #5 Bars equally spaced

Transverse Steel: 6 #5 Bars equally spaced

Foundation Thickness, T 2 ft '

Structural Design: Significantly meets Structural Design Standards

4.5 Florida 3-Chord Truss Bridge

Foundation Type: Drill Shaft

Gross Diameter: 42 inches

Mean Diameter: - 36 inches

Length: Site Specific

Longitudinal Steel: 9 #10 Bars equally spaced

Transverse Steel: - #3 Bar/28 circles required or 5/8 inch spiral with 3 inch p1tch

Structural Design: ~ 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, or E designs in the drill shaft, the structural
design is acceptable.

Modified Foundation Type: Drill Shaft

Gross Diameter: ' 42 inches

Mean Diameter: 36 inches
Length: Site Specific
Longitudinal Steel: 6 #5 Bars equally spaced
Transverse Steel: 1 #3 Bar every 12 inches

Structural Design: ~ Meets structural design standards
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- 4.6 Minnesota 4-Chord Truss Bridge — Drill Shaft

Foundation Type:  Drill Shaft

Gross Diameter: , 36 inches
Mean Diameter: 30 inches
Length: ' Site Specific

Longitudinal Steel: 20 #9 Bars equally spaced
Transverse Steel: #4 Bar Spiral .
Structural Design: ~ Meets structural design standards.

4.7 Minnesota 4-Chord Truss Bridge - Spread Footing

Foundation Type: Spread Footing

Footing Width, B - - 9ft.

Footing Length, L 14 ft.

Longitudinal Steel: 10 #7 Bars equally spaced

Transverse Steel: - 14 #4 Bars equally spaced

Foundation Thickness, T 2 ft

Structural Design: Significantly meets Structural Design Standards
4.8 Missouri 2-ARM Bridge

Foundation Type: Drill Shaft

Gross Diameter: 36 inches

Mean Diameter: 30 inches

Length: Site Specific
Longitudinal Steel: 6 #5 Bars equally spaced
Transverse Steel: #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:  Drill Shaft

Gross Diameter: 42 inches

Mean Diameter: 36 inches

Length: Site Specific |
Longitudinal Steel: 12 #7 Bars equally spaced
Transverse Steel: #4 Bars at 6 inch intervals

Structural Design:  Meets structural design.
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410 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*

V() |V () ] Vo (K) | My (i) [ (K-fr) M, (keF1))
oG] 0.00 | 423 | 0.00 [ 0.00 0.00 | 21.42
- -G2C1] -0.07 | 423 | 338 | 81.17 | -42.40 | 23.20
- G2c2| 011 | 423 | 2.03 | 48.70 [ -25.44 | 24.10
Gact] -0.09 | 522 [ 1,906 | 44.67 | 21.00 [ 37.46
Gac2] 013 | 522 | 118 | 26.80 | -12.73 | 38.57

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

MICHIGAN TYPE E- Cantilevered _
Momentis & Shears from Visual Analysis*

Vi (k) Vy (K) |V (k) | M (k=R My (K-fT) | M (k1)
o GH 0.00 | 625 ] 000 ] 0.00 0.00 | 31.39
- G2C1] -0.09 | 6.25 | 6.47 | 157.22 | -84.15 | 33.61
- G2C2] 014 | 625 | 3.88 | 9433 | -50.49 ] 34.72
- G3C1] -0.12 | 7.76 | 359 [ 84.09 | -42.10 | 55.35

2oG3c2] -0.18 | 7.76 216 | 50.45 | -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

G2Ct  Group 2- Case 1 - Dead + Wind

G2C2 Group 2- Case 2 - Dead + Wind

G3C1 Group 3- Case 1 - Dead + lce + 1/2 Wind

G3C2 Group 3- Case 2 - Dead + lce + 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 #1 _ ' :
o EVsdR) [ V) |V (k)| N (k) | M (- LM, (k)

oG 0.09 433 | 005 | -0.14 | 001 | -0.97

- G2C1| -0.05 | 36.38 | 823 | 1728 | -0.65 | 1.23

- G2G2| 019 | 2344 | 498 | 10.31 | 046 | 3.16

" G3c1| 0.13 | 2326 | 416 | 856 | -0.32 | -1.03

.. G3c2] 006 | 16.79 | 253 | 508 | -0.23 | -0.07

-0.22
-28.21 0.98 7.87 -0.50 3.19
-15.36 0.57 4.64 -0.22 4.32
-11.74 044 | 374 | -0.30 0.08
-5.32 0.24 213 -0.17 0.64

COLUMN #3
Ve dR) V() ]V (k) |V (et LM (keft) | M (Y

cnisree @Y -0.08 4.42 0.07 -0.19 -0.01 0.98

G20 -0.41 37.39 8.54 15.52 0.54 5.21

- G262 -0.48 2432 | 515 924 0.23 6.37

. .G3C1] 036 | 2381 | 433 7.65 026 | 427

; "-'1'-3_G3C2_ -0.40 17.28 2.64 4.50 011 4.84

COLUMN #4

l.oad 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 + lce + 1/2 Wind
G3C2 Group 3-Case 2 - Dead + lce + 1/2 Wind

* Values given are the resisting momentis and shears to forces being applied



MICHIGAN TYPE C (100ft)- Bridge
Moments & Shears from Visual Analysis*

COLUMN #1

PVl |V | Ve (k) M (et [y (kett)] M, (keft)
- GI] 027 | 696 [ 0.09 | -021 | 008 | -2.87
-~ G2C1] 000 | 49.05 | 10.68 | 2047 | 171 | 1.38
. G2C2] 030 | 3205 | 6.44 | 1220 | 1.21 | 562
. G8C1| 036 | 3028 | 542 | 10.07 | -0.74 | -3.08
_-.G3cz| 0.1 2178 | 330 | 593 | -0.49 | -0.96

COLUMN #2

0.26 6.56 -0.09 -0.44 -0.08 -2.76
-0.38 -35.79 0.4 8.06 -1.30 6.28
-0.52 -18.92 0.51 4.67 -} -0.62 8.50
-0.15 ~12.41 0.38 3.64 -0.76 -0.49
0.08 -3.98 0.18 1.95 -0.41 0.62

COLUMN #3 _ | |
Vi) V(R Vo ()| My (kedt) | My (kefD) | M, (T
. G1] 027 | 6.96 0.09 -0.21 | -0.08 2.87
- G2C1| -0.91 49.42 1069 | 2048 | 1.26 11.79
G2C2]  -1.07 32.60 6.45 1220 | 054 14.13
.. G3Ct] -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 o

Load Combinations

G1 Group 1- Dead load

G2C1  Group 2- Case 1 - Dead + Wind

G2CG2  Group 2- Case 2 - Dead + Wind .

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

* Values given are the resisting moments and shears to forces being applied -
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MICHIGAN TYPE D (125ft)- Bridge
Moments & Shears from Visual Analysis®

COLUMN #1
~G2ci| 024 | 2806 | 1240 | 2027 | .71 | -061
T Goc2| 015 | 3243 | 731 | 1204 | 128 | 4.76
 G3C1| 081 | 3092 | 6.14 [ 992 | 0.66 | -7.53
G3C2| 062 | 2296 | 374 | 580 | -045 | 485
COLUMN #2
026 | 3151 | 071 | 592 | <120 | 5.44
043 | -1572 | 038 | 335 | 052 | 826
053 | 018 | 027 | 253 | 072 | 21
044 | 129 | 010 | 124 | 038 | 2.80
COLUMN #3
[CR T V0 V0 W: (], (e W, (e
058 | 862 1 011 | 031 1 618 | 6.10
40 | 23711 | 1210 | 2022 | 097 | 17.51
60 | 3187 | 7.31 | 1201 | 026 | 20.36
-1.39 30.42 6.14 9.89 0.27 15.82
48 | 2280 | 374 | 5.78 17.35

Load Combinations

G2C1
G2C2
G3C1
G3C2

G1 Group 1- Dead load
Group 2- Case 1 - Dead + Wind
Group 2- Case 2 - Dead + Wind
Group 3- Case 1 - Dead + Ice + 1/2 Wind
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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COLORADO DEPARTMENT OF TRANSPORTATION SiGN DESIGN LOADS

COLORADO MONTUBE- Cantilevered
Moments & Shears from Visual Analysis*

0.00
-0.13 8.37 6.91 | 198.26 | -100.068| 47.84
-0.20 8.37 415 | 118,951 -60.03 | 49.85
-0.17 10.35 | 3.97 | 107.49 | -50.14 | 80.65
-0.26 10.35 | 2.38 | 64.49 | -30.08 | 83.22

INDIANA DEPARTMENT OF TRANSPORTATION SIGN DESIGN LOADS

INDIANA 1-ARM- Cantitevered
Momenis & Shears from Visual Analysis*

6.68 0.00 0.00 0.00 39.49
5.68 3.99 | 90.57 § -59.10 { 44.14
6.68 2.39 | 54.34 | -3546 | 46.44
8.13 210 1 46.47 | -29.55 | 64.05
8.13 1.26 | 27.88 | -17.73 | 65.46

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 + lce + 1/2 Wind

G3C2 Group 3- Case 2 - Dead + lce + 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 -
53.74 0.00 | 16.46 -8.15 -79.07
23.66 1073 | 598.92 | -4059 | -76.82
23.60 11.84 | 365.95 | 2759 | -77.04
2038 | 10.63 | 322.32 | -28.68 | -119.44
29.36 6.38 200.11 | -22.06 | -114.56

COLUMN #2

| -12.74 29.50 6.37 199.93 22.82 133.43

MINNESOTA DEPARTMENT OF TRANSPORTATION SIGN DESIGN LOADS

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

COLUMN #1
s VSR VR V) M Geft) | (kR M (ke
0.14 18.44 .00 0.95 -0.01 0.71
-0.58 18.42 16.66 | 450.18 -1.66 17.65
-0.89 18.41 10.00 | 27048 | -1.00 25.58
0.22 23.71 8.71 231.27 -0.84 10.39
0.42 23.71 5.23 139.15 -0.51 15.55

COLUMN #2

-0.14 18.44 0.00 - 0.95 0.01 0.71

-0.52 18.45 16.81 448.97 1.66 10.11
Q.75 18.46 10.08 269.77 1.00 16.07
-0.48 23.73 8.78 -230.67 0.84 7.36
-0.62 23.74 5.27 138.80 0.51 - 11.10

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

1G3aC2  Group 3- Case 2 - Dead + lce + 1/2 Wind

* Values given are the resisting moments and shea;*s to forces bemg applied
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MissOuRlI DEPARTMENT OF TRANSPORTATION SIGN DESIGN LOADS

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

COLUMN #1 .
A A O L TR T
7.20 0.00 -11.82
7.13 8.81 - -7.86
7.09 4.86 -5.88
9.42 4.72 -17.02
9.38 2.83 -15.13

WisconsIN DEPARTMENT OF TRANSPORTATION SIGN DESIGN LOADS

WICONSIN 4-CHORD 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 + lce + 1/2 Wind

G3C2 Group 3- Case 2 - Dead + lce + 1/2 Wind

* Values given are the resisting moments and shears to forces being applied
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DRILL SHAFT
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Michigan C Cantiiever Foundation

Dri}l Shaft Dimensions:
Outside Diameter (in):
Mean Diameter {in}):

Ag: Area of Concrete (in%)

A, Gross Cross-seciion:

tongitudinal Steel:
Number of Bars:
Diamster of bars (in):
Area of Steel (in%):

Transverse Steel:
Diameter of Steel:

Verticai Load (k):
Moment (k-ft):
Shear Load {k}.

Concrete Strength (psi):
Steef Sirength (Grade 60 - psi):

1. Factored Loads:

Faclored Axlal Load (K):
Faclored Shear Load(k):
Faclored Moment (k-ft):

2. Axial Load/Resistance:
Factor Axial Resistance:
Capacity reduction facior - ¢a
Reduction Factor §:

Factor Axial Resistance (k).

2841k>74kK

3. Shear Capaéity:

V. - Limiting concrete shear stress (psi):
A, - area of column effective in shear {in?):

Nominal Shear Capacity (k):
130k>59k

4. Apparent eccentricity
e = §M/oP

5. 'Ycover

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:

36 .
30
767

1105

#10 Bars
1.27
1237

#3 Bar
0.375

4.23
81.17
3.38

4000
60,000

7.4
5.9
142.0

0.75
0.85
2B41.3

OK

166.3
1048.6
130.8

OK

18.2

0.83

0.01
0.01
> .005
C0.0112
OK
0.613
0.020

OK
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Michigan D Cantilever Foundation

Drill Shaft Dimensions:
Outside Diameter (in):
Mean Diameter (in):

A Area of Concrete (in%)

Ay Gross Cross-section:

Longitudinal Steei:
Number of Bars:
Diameter of bars {in):
Area of Steel (Enz):

Transverse Steel:
Diameter of Steel:

Verlical Load (k}:
Moment (k-ft):
Shear Load (k):

Congrete 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 - ¢a
Reduction Factor f:

Factor Axial Resistance (k):

3,706 k> 5.9k

3. Shear Capacity:

V, - Limiting concrete shear stress {psi):
A, - area of column effective In shear (in®):

Nominal Shear Capacity (k):
178k >9.0k

4. Apparent eccentricity
e= QJMM)P

5. Yoover

6. Factor Load/Area
7. Factor Moment/Area*Diameter

8. Longitudinal Steel
AC! Inferaction Diagrams
Designed Steel Ratio:.

- 9. Transverse Reinforcemeni
- Required Steel ratic:
Designed Steel Ratio:

42
36
© 1105

1504

#10 Bars
g -
1.27
12.37

#3 Bar
0.375

59
124.81
5.15

4000
60,600

10.3
9.0
218.4

0.75
0.85
37086.0

7 oK
166.3

14288
178.2

oK

21.2

0.86

0.01
0.01
> 0.005
0.0082
0K
0.011
0.018

OK
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Michigan E Cantilever Foundation

" Drill Shaft Dimensions:
Outside Diameter (in):
Mean Diameter (in):

A,: Area of Concrete (in%)
Ay Gross Cross-section:

Longitudinai Steel:
Number of Bars:
Diameter of bars (in}:
Area of Stesl {in%):

Transverse Steel:
Diameter of Steel:

Verlical Load (k).
Morment (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 - ¢a
Reduction Factor §:

Factor Axial Resistance (k):

3,706 k> 6.25K

3. Shear Capaéity:

V. - Limiling concrete shear stress {psi):
A, - area of column effective in shear (in):

Nominal Shear Gapacity (k).
-178k > 6.5k

4. Apparent eccentricity
& = ¢MAP

5. 'Ycuver

6. Factor LoadfArea
7. Factor Moment/Area*Diameter

8. Longitudinal Steel
AC| Interaction Diagrams
Designed Steel Ratio:

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

42
36
1108

1504

#10 Barg
1,27

12.37

#3 Bar
0.375

6.25
157.2
6.47

4000
60,000

10.8
11.3
275.1

0.75
0.85
3706.0

0K

166.3

14286
178.2

0K

252

0.85

0.0%

0.01

> 0.005

~ 0.0082

oK

0.011
0.018

oK
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Fiorida

Drill Shaft Dimensions:
QOutside Diameter {in}:
Mean Diameter (in}:

A.: Area of Concrete (ina)

Ag Gross Gross-section:

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

Transverse Sieel:
Diarneter of Steel:

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

Concrete Strength {psi):
Sleel Strength {Grade 60 - psi):

1. Factored Loads:

Factored Axial Load (k):
Factorad Shear Load(k):
Factored Moment (k-ft}:

2. Axial Load/Resistance:
Factor Axial Resistance:
Capacity reduction factor - 4a
Reduction Factor f3:

Factor Axial Resistance (k).

3,332 k> 414Kk

3. Shear Capacity:

V, - Limiling concrete shear stress (psi):
A, - area of column effective in shear (in):

MNominal Shear Capagity (k):
178 k>34 k

4. Apparent eccentricity
e = HM/GP

5. Yeover

6. Factor Load/Area
7. Factor Moment/Area*Diameater

8. Longitudinal Steel
ACI Interaction Diagrams
Designed Steet Ratio:

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

42
36
1106
1504

#5 Bars
G
0.625
2.00

#4 Bar -
0.5

| 2366

599
19.7

4000
60,000

414
34.5
1048.3

0.75
0.85
3331.6

OK

166.3

1428.6

178.2.

OK
25.3
0.86

0.04

0.03

> 0.005

- 0.0013

oK

0.011
0.018

oK
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Florida w M1 Steel

Dril! Shaft Dimensions:
Cutside Diameter (in):
Mean Diameter (in):

Ag: Area of Concrete {in®)

A, Gross Cross-section:

Longitudinat Steel:
Number of Bars:
Diameter of bars (in):
Area of Steel (in):

Transverse Steel:
Diameter of Steel:

Veriical 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):
Faciored Moment (k-#):

2. Axial Load/Resistance:.
Factor Axial Resistance:
Capacity reduction factor - ¢a
Reduction Factor ;

Faclor Axiat Resistance (k}:

3,706 k> 414k

3. Shear Capacity:
V, - Limiling concrete shear stress (§

A, - area of column effective in shes
Nominal Shear Capacity (k):

178k > 345k

4. Apparent eccentricity
e = {M/oP

5. Yeaver

" 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

23.66
599
i8.7

4000
60,000

414
34.5
1048.3

0.75
0.85
37086.0

OK

166.3

14286
178.2

CK

253

0.86

0.04
0403
> 0.0056
0.0082
OK
0.011
0.018

OK
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Indiana Type | Cantilever Foundation

Drill Shaft Dimensicns:

Qutside Diameter (in): 36
Mean Diameter (in): 30

Ag Area of Concrete (i) . 767

A, Gross Cross-section: 1105
Longitudinal Steel: #10 Bars
Number of Bars: 11
Diameter of bars (in): 1.27
Area of Steel (§n2): 16.12
Transverse Steel: ' #3 Bar
Diameter of Steel: 0.375
Steel Spacing:

Verticai Load (k}: . , 6.68
Moment (k-ft): : 90.57
Shear Load (k): 3.99
Concrete Strength (psi): 4600
Steel Strength (Grade 6C - psi): 60,000

1. Factored Loads:’

Factored Axial Load (k): 11.7
Factored Shear Load{k): 7.0
Faclored Moment (k-ft): . . 158.5

2. Axial Load/Resistance:
Factor Axial Resistance:

Capacity reduction factor - ¢a : 0.75
Reduction Factor B: 0.85
Factor Axiat Resistance (k): 2940.5
2940 k> 11.7 k OK
3. Shear Capacity:

¥, - Limiting concrete shear siress (psi): 186.3
A, - area of column effective in shear (in®  1049.6
Nominal Shear Capacity (k): 130.9
130k=>7k : (424
4. Apparent eccentricity

e = $M/pP ) 13.6
5. Yoover . 0.83
6. Factor Load/Area ‘ 0.02
7. Factor MomenﬁAréa*Diameter 0.01

8. Longitudinal Steel

ACI Interaction Diagrams > 0.005
Designed Steel Ratio: 0,0137
0K
9. Transverse Reinforcement
Required Steel ratio: 0.013
Besigned Steel Ratio: 0.013
oK
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Minnesota Drill Shatft

- Drill Shaft Dimensions:
Qutside Diameter (in):
Mean Diameter (in):

Ag: Area of Concrete (in)

A, Gross Cross-section:

Longiludinal Steel:
Number of Bars:
Diameler of bars (in):
Area of Steal (in"):

Transverse Steel:
Diameter of Steel:

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

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

1. Factored Loads:

Factored Axial Load (k):
Factored Shear Load(k}):
Factored Momeni (k-ft):

2. Axial Load/Resistance:
Factor Axial Resistance: -
Capacity reduction factor - ¢a
Reduction Factor B:

Factor Axial Resistance (k):

3387 k>18.4k

3. Shear Capacity:

V. - Limiting concrete shear stress (psi):

36

30
767
1105

#9 Bars
20
1.27

27.50

- H4 -
0.5

18.42°
450.2
18,7

4000
60,000

2.2
29.2
787.9

0.75
0.85
3387.0

OK

1868.3

A, - area of column effective in shear (i) 10498

Nominal Shear Capacity (k).
130k>29.9k

4. Apparent eccentricity
e = pM/P

5. 'Ycover

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:

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:
Cutside Diameter (in):
Mean Diameter {in}:

A, Area of Concrete (in%)

A, Gross Cross-section:

tongitudinal Steel:
Number of Bars:
Diameter of bars (in):
Area of Stesl (in®):

Transverse Steel:
Diameter of Steel:

Vertical Load {k}:
Momend (k-ft):
Shear Load (k}:

Congrete 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 facior - ¢a
Reduction Factor §:

Factor Axial Resistance (k):

3471k=>122k

3. Shear Capacity:

V. - Limiting concrete shear stress {f
A, - area of column effective in shea

Nominal Shear Capacity (k}:
178 k> 12k

4. Apparent eccentricity
e = pM/HP

5. Ycove:

6. Factor Load/Area
7. Factor Moment/Area*Diameter

8. Longitudinal Steel
AGI Interaction Diagrams
Designed Steel Ratio:

9, Transverse Reinforcement
Requlred Steel ratio:
Designed Steel Ratio:

42
36
1105

1504

#7 Bars
12
" 0.875
7.83

#4 Bar
0.5

609

185.2
6.83

4000
60,000

12.2
12.0
3241

0.75
0.85
3542.1

oK

166.3
1428.6
178.2

OK

26.5

0.86

0,01
0.01
<0.005
0.0052
oK
0.011
0.067

oK
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Colorado

Drill Shaft Dimensions:
Quiside Diameter {in}:
Mean Diameter {in):

A Area of Concrete (in®)
Aq Gross Cross-section:

Longitudinal Steel:
Mumber of Bars:
Dilameter of bars (in):
Area of Stee! (in);

Transverse Steel:
Diameter of Steel:

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

Congcrete Strength (psi).
Steel Strength (Grade 60 - psi):

1. Factored Loads:

Factored Axial Load (kj:

Factored Shear Load(k):
Factored Moment (k-ft}:

2, Axial Load/Resistance:
Faclor Axial Reslstance:
Capacity reduction factor - $a
Reduction Factor p:

Factor Axial Resistance (k):

2,795 k> 1486k

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

Ay - area of column effective in shear (
Nominal Shear Capacity (k):

130 k=12.1k

4. Apparent eccentricity
e = oM/pP

5' 'YQDVGI'

6. Factor Load/Area
7. Factor Moment/Area*Diameter

8. Longitudinal Stee!
ACI Interaction Diagrams
Designed Steel Ratio:

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

36

30 -
767
1105

#8 Bars
13
1

11.08

#4 Bar
0.5

- 8.37
198.26
6.91

4000
60,000

14.6
12.1
347.0

0.75
0.85
2794.6

oK

166.3
1049.6
130.9

CK

23.7

6.83

0.02
0.02
< 0.005
0.0100
K
0.013
0.011

OK
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Missouri

Drill Shaft Dimensions: :
Ouiside Diameter (in): 36

Mean Diameter (in): : : 3¢
Aqg: Area of Conerete (in%) 767
A, Gross Cross-section: 1105
Longitudinal Stesl: #5 Bars
: Number of Bars: 6
Biameter of bars (in): 0.625
| Area of Steel (in); 2.00
1 Transverse Steel: . #4 Bar
Diameter of Steel: 05
Vertical Load (k): . 7.18
Mowment (k-ft): 190.4
Shear Load (k): . 8.1
Congcrete Strength (psi): 4000
Steel Strength (Grade 60 - psi): _ 60,000

1. Factored Loads:

Factored Axial Load (k):' 126
Factored Shear Load(k): : 14.2
Factored Moment (k-ft): 333.2

2. Axial Load/Resistance:
Factor Axial Resistance:

Capacity reduction factor - ¢a ' 0.75
Redugtion Factor B: ) 0.85
Facior Axial Resistance (k). ’ 2466.8
‘ 2,467 k> 12.6 k oK
3. Shear Capacity:
V, - Limiting concrete shear stress (psi): 166.3,
A, - area of column effective in shear (ina): ) 1049.6
Nominal Shear Capacity (k): 1309
1831 k>142k QK

4. Apparent eccentricity

e = oM/HP 28.5
5. Yoover . 0.83
8. Factor Load/Area G.02.

7. Factor Moment/Area*Diameter 0.0t

8. Longitudinal Sieel

AC| Interaction Diagrams ‘ <0.0015
Designed Steel Ratio: 0.0018
OK
9. Transverse Reinforcement
- Required Steel ratio: 0:013
" Pesigned Steel Ratio: 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

B (ft)
L ()

Longtudinal Reinforcement
Transverse Reinforcement
Thickness, T (in)

Effective Depth; d (in)
Column Width, ¢ {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, V,,
Nominal One-way Capacity, Vy,
Resistance Factor, ¢

¢Vnc

1,111k > 10k

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

Nominal One-way Capacity, Vg
Resistance Factor, ¢

Vi, -

952 k>19k

4. Reinforcement Steel
Resistance Factor, ¢

-Regquired A

Required Steel Ratio

Designed Steel Ratio

#5 Bar
#5 Bar
24

18

36
54
168

0.625 -

4000
60,000

36.4
8.2
17.3

63.7
14.4
30.3

9,630
1,481,451
0.75

1,111,089

0K

18,156

952,362
0.75

714,271

0.75
0.037
2E-05

0.001101216

OK

lbs
36400
8200
17300

63700
14350
30275
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Michigan Type C Bridge 100 feet

B (ft)
L {ft)
Longtudinal Reinforcement
Transverse Reinfercement
Thickness, T (in)
Effective Depth, d (in),
Column Width, ¢ (in)
bo

- bw
Diamieter of Bars
Conncrete strength, {psi)
Reinforcement Strength, (psi)

Axial Load (k)
Shear Load, {k)
Moment Load, (k-ff)

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

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

Nominal One-way Capagity, V,,
Resistance Factor, ¢
q)VI'IU

1,111 k> 13k

3. Two-Way Shear

Shear Force on Critical Section, V.
Nominal One-way Capacity, Vi,
Resistance Factor, ¢

OV,

714 Kk>19k
4, Reinforcement Steel
Resistance Factor, ¢

Required A,
Required Steel Ratio

Designed Steel Ratio

(in)

7 84
: 7 84
#5 Bar 5
#5 Bar 6
24 '
18
36
54
168
0.625
4000
60,000
Ibs
49.05 49050
10.7 10700
205 20500
858 . 858375
18.7 18725
35.9 35875
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
0K
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Michigan Type D Bridge 125 feet

B ()

L ()

Longtudinal Reinforcement
Transverse Reinforcement
Thickness, T (in)

Effective Depth, d (in)
Column Width, ¢ (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, V, -

Nominal One-way Capacity, Ve
~ Resistance Factor, ¢
¢Vﬁc .

1111k>13k

3. Two-Way Shear

Shear Force on Critical Section, V,
Nominal One-way Capacity, Ve
Resistance Factor, ¢

¢Vnc, .

714k >24k
4. Reinforcement Steel
Resistance Factor, ¢

Required A,
Required Steel Ratio

Designed Steel Ratio

7 - 84
7 84
#5 Bar 5
#5 Bar 6
24 ' '
18
36
54
168
0.625
4000
60,000
bs .
47 .11 47110
12.1 12100
17.31 17310
82.4 82442.5
21.2 21175
30.3 30292.5
12,459
1,481,451
0.75
1,111,089
oK
24,971
952,362
0.75
714,271
OK
0.75
0.037
2E-05
0.00110122

oK



Minnesota Spread Footing

| | (in)
B(f) 9 108
L {ft} E 14 168
Longtudinal Reinforcement #7 Bar 10
Transverse Reinforcement #4 Bar 14
Thickness, T (in) _ 24
Effective Depth, d (in) : 18
Column Width, ¢ (in) . . 36
ho : _ 54
bw 218
Diameter of Bars | 0.875
Conncrete strength, (psi) 4000 -
Reinforcement Strength, (psi) 60,000
lbs

Axial Load (k) _ 4711 47110
Shear Load, (k) 12.1 12100
Moment Load, (k-ft) 17.31 17310
1. Factored Loads : _
Axial Load (k) : 18.4 18420
Shear Load, (k) 16.7 © 16700
Moment Load, (k-ft) - 4502 450200
2. One-way Shear
Shear Force on Critical Section, V. 15,510 -
Nominal One-way Capacity, Vp, ' 1,904,723
Resistance Factor, ¢ - ' 0.75
dVio 1,428,542
1,111 k> 155k oK
3. Two-Way Shear
Shear Force on Critical Section, V. - 9,324
Nominal One-way Capacity, V. 952,362
Resistance Factor, ¢ , - 0.75
OV, 714,271
714k>93k oK
4. Reinforcement Steel
Resistance Factor, ¢ : 0.75
Required A, : - 0.557
‘Required Steel Ratio - - 2E-04
Designed Steel Ratio 0.001079192

OK
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GEOTECHNICAL ANALYSIS

- EMBEDMENT LENGTH |
- ANALYSIS



Embedment Length Calulation
MICHIGAN TYPE C - Cantilever

Loading G2C1 Mz-Vx Mx-Vz

Foundation Type C1 C2 C3 Ci C2 C3
Minimum Soil Strength {psf)’ 500 250 100 500 | 250 100
Safety Factor 25 | 2.5 2.5 25 2.5 25
Shear Load, V (k) 0.07 0.07 0.07 3.38 3.38 3.35
iMoment Load, M (k-ft) 23.20 23.20 23.20 81.17 8117 81.17
Factored Shear Loéd (k) .18 0.18 0.18 8.45 8.45 8.45
Factored Moment, {k-ft) 57.99 57.99 57.99 202.92 202.92 202.92
Drilled Shaft Diamter (ft 3 3 3 3 3 3
Parameter, H .326.70 326.70 326.70 24.01 24.0i 24.01
Paramter, q 0.01 0.03] 0.07 0.63 1.25 3.13
Eﬁequired Embedment.!_ength (f) 8.7 10.4 13.9)) 13.6} 17.8 27.0
Designed Embedment Length (ft) 14 14 15 14 14 15
Loading G2C2 Mz-Vx Mx-Vz

Foundation Type c1 . C2 C3 C1 G2 C3
Minimum Soii Strength (psf) 500] 250 100} 500 250 100
Safety Factor 2.5 25 25 25 2;5 2.5
Shear Load, V (k) 0.1 0.11 0.11 2.03 2.03 2.03
Moment Load, M (k-ft) 24.10 | . 2410 _24.1 0 48.70 48.70 48.70
Factored Shear Load (k) 0.27 0.27 0.27 507 5.07 5.07
Factored Moment, (k-ft) 60.24 60.24 60.24 121.76] 121.76 | 121.76
Drilled Shaft Diameter (ft) 3 3 3 3 3 3
Parameter, H | 22519 22519 225,19 24.01 24.01 24.01
Paramter, g 0.02 0.04f 0.10 0.38 0.75 188
Required Embedment Length (ff) 8.8 10.6 14.1 1.4 14.6 21.3
Designed Embedment Length (it) 14 14 15 14 14 15
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Loading G3C1 [Mz-Vx Wix-Vz

Foundation Type C1 c2 C3 Ct Cc2 C3
Minimum Soil Strength (psf) 500 250 100 500 250 100
Safety Factor 2.5 2.5 2.5 2.5 25 25
Shear Load, V (k) 0.09 0.09 0.09 1.96 1.96 1.96
IMoment Load, M (k-ft) 87.46  37.46| - 37.46 44671 4467 4467
Factored Sﬁear Load (k) 0.22 0.22 | 0.22 .4.90 4.90 4.90
Factored Moment, (k-ft) 93.65] 93.65| 93.65 111.68)  111.68) 111.68
Drilled Shaft Diameter {ft) 3 3 3 3 3 3l
Parameter, H 418.55] 41855 41855 oo70| 2279 2279
Paramter, g 0.02 0.03 0.08 0.36 0.73 1.81
Required Embedment Length (ft) 9.8] 12.0 16.4 .11.27 14.2 20.6
Designed .Embedmen’c l.ength (ff) 14 14 15 14 14 15
Loading G3C2 Mz-Vx Mx-Vz

Foundation Type C1 C2 C3 C1 Cc2 C3
Minimum Soil Strehgth {psh) 500 250 100 _ 500 250 100
Safety Factor 2.5 25 25 . 25 25| 2.5
Shear Load, V (k) 0.13 0.13 0.13 1.18 1.18 1.18
IMoment Load, M (k-t) 3857 3857 3857 26.80{  26.80]  26.80
Factored Shear Load (k) 0.34 0.34 0.34 2.94 204 204
Factored Moment, (k-ft) 96.44|  96.44]  96.44 67.01] 6701  67.01
Drifled Shaft Diameter-(ft) 3 3 3 3 3 3
Parameter, H 287.87| 287.87| 287.87 2279 2279 2279
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
Desigried' Embedment Length (ft) 14 14 15 14 14 15
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Embedment Length Calultation
MICH!IGAN TYPE D - Cantilever

Loading G2C1 Mz-Vx Mx-Vz

Foundation Type D1 D2 D3 D1 D2 D3
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) oo8]  o008] 008 5.15 5.15 5.15
Moment Load, M (k-ft) 3263 3263] 3263 Cq2481] 12481 12481
Factored Shear Load (k) 0.21 O.Zf 0.21 12.88 _12.88 12.88
Factored Moment, (k-ft) 81.56]  81.56 81.56 312,08 81203 81203
Drilled Shaft Diameter (ft) .35 3.5 3.5 3.5 35 35
Parameter, H - 393.08|  393.08 393,08 '7 24,23 2'4.23 - 24.23
Paramter, q 0.01 003 007 0.82 1.64 4.09
Required Embedment Length (ft) 9.8 1.8 15.6 .16_.0 21.0 32.0
Designed Embedment Length (f1) 1af 13| 14 13 13 14
Loading G2C2 fz-Vx I Mx-vz

Foundation Type D1 D2 D3 j D1 D2 D3
iMinimum Soil Strength (psf) 500 250 160 500 250 - 100 ‘
Safety Factor | 2.5 2.5 2.5 25 25 25
Shear Load, V (k) 0.12 0.12 0.12 3.008 3.09 3.09 :
Moment Load, M (k-ft) 33621 3362  33.62 74.89 7489  74.89
Factored Shear Load (K) 031] 031 0.31 778 773 773
Factored Moment, (k-ft) 84.04| - 8404  84.04 187.22] 187.22[ 187.22
Drilled Shaft Diameter (ft) 35| 35 3.5 35 3.5 35
Parameter, H 271.10| 27110}  271.10f o423 2423 2423
Paramter, ¢ 0.02 0.04 0.10 0.49 0.08 245
Required Embedment Length (it} 9.9 11.9 15.8 13.4 17.1 25.1
Designed Embedment Length (ft 13 13 14| 13 13 14
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Mz-Vx

Loading G3Ci Mx-Vz

Foundation Type D1 D2 D3 D1 D2 | D3
Minimum Soil Strength (pst) 500 250 100 500 250 1700
Safety Factor 25 2.5 2.5 2.5 2.5 2.5
Shear Load, V (k) 0.11 - 011 0.11 '2.90 2.90 2.90
Moment Load, M {k-ft) 51 ;66 51.66 51.66 67.35 67.35 67.35
Factored Shear Load (k) 0.27 0.27f 0.27 7.24 7.24 7.24
Factored Moment, (k-ft) 1298.15 129.15 128.15 168.38 168.38 168.38
Drilled Shaft Diameter (ft) 35 3.5 35 3.6 35 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.ﬁ 13.4 18.2 13.0 16.5 24.1
L)esigned Embedment Length (ff) 13l 13 14 13 13 1a
Loading G3C2 . [(Mz-Vx M.x-Vz

Foundation Type D1 D2 ’D3 D1 D2 D3
Minimumn Soil Strength {psf) 500 250 100 500 250 100
Safety Factor 25 2.5 2.5 25 25 2.5
Shear Load, V (k) 0.1.6 0.16 0.16 | 1.74¢ 1-.74 | 1.?4
Moment Load, M {k-ft) 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-ft) 132.33]  132.33 132.33 101.08 | 101.03] 101.03
Drilled Shaft Diameter (ft) 3.5 3.5 35 3.81 3.5 3.5
Parameter, H 333.95 333.95 333.95 23.24 23.24) | 23.24
Paramter, g 003 005 0.13 0.28 0.55 1.38
Required Embedment Length (ft) - 111 18.6 18.4 11.1 13.8 19.3
Designed Embedment Length (ff) 13 | 13 14} 13 13 14
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Embedment Length Calulation
MICHIGAN TYPE E - Cantilever

Loading G2C1 Mz-Vx Mx-vz
Foundation Typé El EZI E3 E1 E2 E3
Minimurﬁ Soil Strength (psf) 500 250 100 500 250 100
Safety Factor 2.5 25 2.5 2.5 25 25
Shear Load, V (k) oos] 009 . 009 647  647] = 647
Moment Load, M (k-ft) 33.61 | 33.61 33.61 157.22 157..22 ‘lI57.22
Factored Shear Load (k) 0.23 o.és 0.23 16.17). 16.17 18.17
Factored Moment, {k-f) 84.03 84;03 84.03 393.05 393.05 393.05
Drilled Shaft Diameter (f) 35| 35 3.5 35| 35 35
Parameter, H 365.33 365,33 365.33 24.31 24.31 243
Paramter, g 6.01 0.03 0.07] 1.03 2.05 5.13
iﬂequired- Embedment Length {ft) 9.9 11.9 - 18.7] | i7.4 23.2 36.1
ﬁesigﬁed Embedment Length (ft) 13 15 16 13 15 16
Loading G2c2 Mz-Vx . Mx-Vz
Foundation Type E1 E2 E3 E1 E2 E3
Minimum Soil Strength (psf) 500 250 100 500 o50] ~ 100
Safety Factor 2.5 2.5 2.5 2.5 2.5] . ?.5
Shear Load, V (k) 0.14 0.14 0.14 3.88 3.88 3.88
Moment Load, M (k-ft) 34725 34.72 34,72 94.33 94.33 94.33
Factored Shear Load (k) 035 035 035 970  e7o| 970
Factored Moment, (k-t) 86.81]  86.81 .88_.81 235.83 2356.83 | 235.83
Drilled Shaft Diameter () 3.5 3.5 3.5 3.5 3.5 3.5
Parameter, H 251.61 251.61 251.61 24.31 243 24.31
Paramier, ¢ 0.02| 0.04 0.11 0.62 1.23 3.08
: Required .Embedment Length (ft) 10.0 12.0 16.0 14.4 18.7 27.9
Pesigned Embedment Length (ff) 13 15 16 13 15 1 6
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iL_oading G3C1 Mz-Vx vix-Vz
Foundation Type E1 E2 £3 E1 E2 E3
Minimum Soil Strength (psf) 500 250 100 500 250 100
Safety Factor 25 25 é.5 2.5 2.5 2.5 -
Shear Load, V (%) 0.12 0.12 0.12 as2| 352 - as2
Moment Load, M (k-ft) 55.35 55.35 55.35 84.09 84094 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) 35 3.5 3.5 3;6 3.5 3.5
Parameter, H 459.07 469.07 469.07 23.86 | 23.86 23.86
Paramier, g 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
Designed Embedment Length (ft) 13 15 16 13 15 16
Loading G3C2 Mz-Vx IIVix-vz
Foundation Type E1i E2 E3 E1 E2 E3
Minimum Soil Strength (psf) 500 250 100 500 250 100,
Safety Factor 25 2.5 2.5 2.5 2.5 2.5
Shear Load, V (k) 0.18 0.18 0.18 216 o218 216
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
Drill.ed Shaft Diameter (ft) 35 35 35 3.5 | 3.5 3.5
Parametert, 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
13 15 56 13 15 16

Designed Embedment Length {it)
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_ARM LENGTH

PH

oy -6

HANDHOLE

| NEITE

" SINGLE ARM CANTILEVER STRUCTURE.

B [ nn
- | LENGTH 30 FT
arM oI 16 N .
: THICKNESS 05625 IN g5
DIA 16 N »5
PBLE I ThIckNess 05625 IN 3
T DIA 3 IN
AN§§E$ LENGTH | 144 IN
- CIRCLE | 235 IN
BASE ee |oa o
ATz | THICKNESS | 3 TN
FLANGE | BOLT DIA | 2 IN
PLATE * [ THICKNESS | 275 IN
FOUNDATION| TYPE i
- FLUSH WITH GROUND
CANTILEVER (SINGLE MASTARM)
REPRODUCED FROM | TYPE Al
INDIANA DOT -
DRAWINGS PAGE | SHEET 1 OF 4




© NOTE:
THE GROUNDING CONNECTION SHALL BE -LOCATED 12° FROM
THE BOTTOM OF THE SUPPORT AND EASILY ACCESSIBLE FROM
THE STRUCTURE MANHOLE. OXIDATION INHIBITOR SHALL BE-
LIBERALLY APPLIED TO ALL SURFACES THAT MATE VITH A
DISSIMILAR MATERIAL

C o

|
T

TUBE THK.
+ 1/16*

=

R F I I
ALTERNATE ‘ : , l

- /2* - 13 UNC BY WFGR. f

” GROUNDING CONNECTION

FLANGE PLATE

v

1 1/4* x 4* LENGTH HI=TENSILE
HEXHBBOLTS 2 3/4° THREAD LENGTH 6
BOLTS REQ'D. FOR SPANS OVER 51-3° -

b 3/8' GESSET PLATE
R / T TUBE THK, . : _
T T2 SPAN ATTACHMENT
2 1 | '-
I \ POLE AND ARM PLATE BOLTS TENSION TABLE:D
HIGH STRENGTH BOLTS nt » _ T BOLT SIZE ¢ INCHES > TENSION ¢ KIPS )
5 REQD. ) 38 ' 15 59
' 2 105

CANTILEVER ARM ATTACHMENT

ARM FLANGE PLATE TIGHTENING
TENSION MEASURING DEVICE SKIDMORE VILHELM

CALIBRATED OR DTHER ACCEPTABLE BOLT TENSION

INDICATING DEVICE SHALL BE USED, FASTENERS SHALL
BE TIGHTENED BY ANY OF METHODS: 1) TURN-OF NUT.
TIGHTENING 2) CALIBRATED WRENCH TIGHTENING 3)
DIRECT TENSIDN INDICATOR TIGHTENING

REPRODUCED FROM

TYPE

Aj'l'l

INDIANA- DOT
DRAWINGS

| PAGE

SHEET 2 OF 4




1 ' 3 e

O
’i .
&
g gt
£58|
‘ gy
g | o
x5
2
2
3/16° x 3 VIDE CLAMP HI-STRENGTH LOV .
ALLTY CORROSION RESISTANT STEEL
O .

A averxe ire* x 516

SELF - LOCKING HEX HEAD NUTS.

I

WALKWAY SUPPORT BRACKET

\ 1/2* STAIMLESS STEEL U - BOLTS 5/8° x -
- \ 5716 SLOTS IN 4” VF. WITH VASHER AND

SINGLE MASTARM

- SIGN BRACKET ASSEMBLY

O
C

AL

.
k.

REPRODUCED FROM
INDIANA DOT
 DRAWINGS

TYPE

A-l

PAGE
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GALVANIZED
METAL SKIRT

ANCHOR BOLY :

_ rmz PLATE -

: - =
@ G e '. q 4
g ju. f | 4
= : J\ -f ] _ﬁezsaﬂ_{vifa5§2§§z
GALVANIZED METAL COVER - T
| o | | - CAMBER FOR CANTILEVER -
| M o ﬁ n;m_ ,;b l'r_ /_ Ve h o M | £ _' | /—3/8 x & SLOTS
- - DETALL 'A'\;7 o - B 17 -
S/16* .m:,/'.E L ' : g %F :
STUD BOLT | O Y mi%
0 GA.. PL./ o % o R @ o
SKIRT DETAIL DETAIL “A" DETAIL ‘B’
% | Af_aCHuR BOLT /l/ |
3g E(f-‘ T |
§§ : 'y TUBE THK,
pus| I ;
\ i K \
RIS T T
-

BASE PLATE

COLUMN- TO BASE PLATE DR MAST- ARM-

TO- FLANGE-PLATE SOKET CONNECTIONS

: BASE PLATE TIGHTENING: .

 METHOD OF BOLT TIGHTENING TOP NUTS BE TIGHTENED 10
ONE-SIXTH TURN BEYOND SNUG TIGHT. SNUG TIGHT WAS
DEFINED AS THE CONDITION WHERE THE NUT IS IN FULL
CONTACT WITH THE BASE PLATE, LOWER NUTS AND WASHERS
SHBULD BE IN FULL CONTACT WITH THE BASE PLATE: PRIOR

TH SNUG TIGHTENING THE TOP NUT, AFTER TOP NUTS ARE -
FULLY TIGHTENED, THE LOWER NUTS SHOULD BE RETIGHTENED
7O ASSURE THAT FULL CONTACT HAS BEEN MAIN?AINEII

;REPRDDUCED FROM
INDIANA -DOT

DRAWINGS

TYPE

A-1-

PAGE

SHEET 4 OF 4




'GENERAL NOTE: -
L BARS, PLATES, AND SHAPES SHALL BE STRUCTURAL STEEL CDNFDRMING T0 THE SPECIFICATIONS OF
ASTH DESIGNATIOM: 4 ‘36

é HIGH-STRENGTH STEEL BOLTS, NUTS AND WASHERS SHALL C{INFE]RM TO THE SPECIFICATIDNS o
ASTM DESIGNATION: A 325. ALL OTHER BOLTS AND NUTS SHALL CONFORM TO THE SPECIFICATIONS OF
ASTM DESIGNATION: A 307, SUCH BOLTS SHALL BE FURNISHED WITH COMMERCIAL QUALITY WASHERS, -

3. PIPE POSTS SHALL BE WELDED OR SEAMLESS STEEL PIPE CONFORMING TO THE SPECIFICATIONS OF
ASTM DESIGNATION: A 53, GRADE B. AT THE CPTION OF THE CONTRACTOR, POSTS MAY BE FABRICATED
FROM STRUCTURAL STEEL CONFORMING TO- THE SPECIFICATIONS OF ASTM DESIGNATION: A36. ANCHOR
BOLTS SHALL BE MADE FROM STEEL BAR CONFORMING TO:AASHTO M 314-90 WITH 55,000 PSI MIN.
YIELD STRESS AND. 75,000 PSI MIN.- TENSILE STRENGTH _

4, SIGN STRUCTURES SHALL BE CONSTRUCTED TRUE TO DIMENSIEINS SHALL BE FREE- FROM KINKS, -
TWISTS OR BENDS, AND SHALL BE UNIFORM IN APPEARANCE. THE COMPLETED SECTIONS SHALL BE
ASSEMBLED IN THE SHOP AND SHALL BE CHECKED FUR STRAIGHTNESS, ALIGNMENT, AND DIMENSION. ANY
VARIATIBNS 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
WHILE BOLTS ARE BEING. TIGHTENEB IN ORDER TO FIRMLY SEAT THE FLANGE PLATES,

6. POSTS FOR TUBULAR SIGN STRUCTURES SHALL BE FORMED TO THE RADIL SHOWN ON THE PLANS BY .
HEAT TREATMENT OR FABRICATION TO SUCH RADII BY METHUDS WHICH WILL NOT CRIMP OR BUCKLE

. THE INTERI{!R RADII EIF THE PIPE BEND.

7. CLIPS, EYES R 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 70 PREVENT DAMAGE T THE FINISHED GALVANIZED OR PAINTED SURFACES. BRACKETS ON -
TUBULAR SIGN STRUCTURES SHALL BE REMOVED AFTER ERECTION, DETAILS OF SUCH DEVICES SHALL

BE SHOWN ON THE SHOP ]}RAVINGS

8. HIGH-STRENGTH BOLTED CGNNECTIDNS VHERE SHOWN ON THE PLANS SHALL C[INFBRM TO THE
PROVISIONS  OF 509.28, CONNECTIONS. USING HIGH-STRENGTH BOLTS, ASSEMBLY OF HIGH-STRENGTH -
BOLTED CONNECTIONS FOR SIGN STRUCTURES MAY BE PERFURMED WITH GALVANIZING OR PAINT ON THE

CONTACT SURFACES,

"9, BOLTS WITH DIAMETERS EXCEEDING BY UP Tﬁ 1/4 INCH THE DIAMETER OF THE BDLTS SHOWN ON
THE PLANS MAY BE USED, PROVIDED THAT.REQUIRED CLEARANCES AND EDGE BISTANCES ARE NaT
REDUCED BELDW THAT REGUIRED FOR THE LARGER BOLT.

10, FOR STATIC SIGN, WALKWAYS SHALL ONLY BE'LOCATED IN FRONT OF AND BETVEEN SIGN PANELS.
DD NOT LOCATE WALKWAY UNDER ANY DTHER PORIONS OF SIGN STRUCTURE WHICH.DO NOT HAVE SIGN
PANELS, FOR DYNAMIC SIGNS, WALKWAYS SHALL LEAD UP-TO THE CABINET ACCESS DOOR AND IN
FRONT OF THE CABINET AS SPECIFIED ON THE SIGN X-SECTION SHEET IN THE ROADWAY PLANS,

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

12, WELDING DF STEEL SHALL CONFORM TO THE REQUIREMENTS OF AWS DLl ALL AREAS TO BE
WELDED SHALL BE GRODUND TO BRIGHT METAL. NO BUTT WELD SPLICES WILL BE PERMITTED. ALL
WELDING AND REQUIRED TESTING SHALL BE COMPLETE BEFORE ANY MATERIAL IS GALVANIZED, ALL -

REPRODUCED FROM | TYyPE | A2
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CIRCUMFERENTIAL AND STIFFENER WELDS SHALL BE NON-DESTRUCTIVELY TESTED USING THE ENHANCED
MAGNETIC PARTICLE METHOD IN ACCORDANCE WITH SUBSECTION 5098 (dd. THE ACCEPTANCE CRITERIA
ARE STATED IN TABLE 61 OF ANSI/AWS DLL ALL LONGITUDINAL WELDS WITHIN 6* OF -
FULL-PENETRATION CIRCUMFERENTIAL GRODVE WELDS SHALL BE FULL PENETRATION GRODVE ‘JELBS
AND SHALL BE INSPECTED AS SPECIFIED ABOVE. MAXIMUM WELD UNDERCUT SHALL BE 001",

13, ALL TUBE MEMBERS SHALL BE HOT-DIP GALVANIZED AS PER ASTM Ald3. WALKWAY GRATINGS,
WALKWAY 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 Al23 OR ASTM AIS3, AS APPROPRIATE, AND SHALL NOT BE PAINTED. -

14, ALL CONCRETE SHALL BE CLASS BZ. REINFORCING STEEL: FY=60,000 PSI, CAISSDN,FDUNDATIBNS;'
SHALL BE COMPLETED AT LEAST 7 DAYS BEFORE SIQN STRUCTURES ARE ERECTED THEREDN,

15, STRUCTURES SHALL BE GRUUNDEDNIN ACCDRDANCE WITH APPLICABLE ELECTRICAL CODES. -

16, SHEETS IN THE INDEX MARKED WITH A PREIVIDE INSTRUCTiDNS TO DESIGNERS FIR THEIR USE IN
THE PREPARATION OF THE SIGN X-SECTION SHEETS IN THE ROADWAY PLANS, _

17, NF.’S-NURMINAL PIPE “SIZE; 0.D.=0UTSIDE DIAME_TER.

" 18 PRIOR TO FABRICATION, SIX SETS OF SHOP DRAWINGS, WHICH COMPLY WITH‘THE REQUIREHENT§
OF SECTION 105.02 OF THE STANDARD SPECIFICATIONS, SHALL BE SUBMITTED TO CDBT STAFF: BRIDGE,
4201 E, ARKANSAS AVE. DENVER, COLORADD 80222,

19, INSTALL STRUCTURE IDENTIFICATION PANEL IN ACCORDANCE WITH M AND S STANDARD M-614-12
USING TWD 1/2" WIDE STAINLESS STEEL BANDS AND STAINLESS STEEL FLARED LEG BRACI(ETS WITH
HEX HEAD BOLTS (BAND-IT D313 DR EQUIVALEND,

RESPCSTSIENYEND SURVEY WORK SHALL BE PAID FOR IN ACCCRDANCE VITH BID ITEMS 503 AND 625

NDTE !

SPECIFICATION: '
DESIGN: "STANDARD SPECIFICATIONS FOR STRUCTRAL SUPPORTS FOR HIGHWAY SIGNS LUMINAIRES AND.

TRAFFIC SIGNALS’, AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION DFFICIALS 1994
AASHTID, (STATIC SIGNS ONLY? _

'STANDARD SPECIFICATIONS FOR STRUCTURAL SUPPIJRTS FOR HIGHWAY SIGNS, LUMINAIRES AND TRAFFIC
SIGNALS’, AMERICAN ASSOCIATION DOF STATE HIGHVAY AND TRANSPORTATION DFFICIALS (2001 AASHTD),

(DYNAMIC SIGNS DNLY)

*FATIGUE-RESISTANT DESIGN [F 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: CDOT STANDARD SPECIFICATIUNS-lTHESE STANDAR.D. SHEETS AND THE PROJECT PLANS.
WIND LOADING' 80, 90 OR 100 MPH VELEICITY (STATIC SIGNS ONLY). 100 MPH VELOCITY (DYNAMIC SIGNS

CONLY),

REPRUDUCED FRIOM TYPE A2
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-6

=
I

HIE PHOTOELECTRIC

H/ /_ CELL LGCATION

=]

C

" POST HEIGHT

.30 0 = MAXIMUM

17 - & MIN.

176" HIN
196" MAX,

\BBTTEHI oF

S ‘ ) STRUCTURE LD. PANEL N . BASE PLATE
o e _ | SEE NOTE 19, -
STATIC CANTILEVER SIGN

' TAT}C CANTILEVER NOTES:

: 1, THE MAXIMUM SIGN PANEL DVERLAP DNTI ELBOV SHALL
In - NOT EXCEED 6'-0° FROM THE FIELD SPLICE. -
SINGLE STATIC
SIGN PANEL . 2, WHEN SEVERAL SIGN PANELS ARE TO BE INSTAU_ED VITH
. A SPACE BETWEEN THE PANELS, THE SPACE SHALL BE AS
SMALL AS PDOSSIBLE AND 2'-0" MAXIMUM. :

- o 3. ALL POSTS BETWEEN BASE PLATE AND FIELD S_PLICE ;
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
0 n AN AND SIGN BRIDGES. SEE SHEET 6 FOR ADDITIDNAL FIELD
: SPLICE INFORMATION.

SECTION /7

A/ o REPRODUCED FROM | TYPE | =~ a2
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SIGN -PANEL LENGTH
_ > ; 6'-0° (HAX) FIELD
| ] ;
. | | B |
AN | NS | N | | i
n A ' ] VAR
e e = \
] /] ] 1 S S N\
[ O o : ] \
WALKWAY BRACKETS N\ /" - & 87 ' \
R 3 - \ _
=l IRILL AND TAP FOR : - .
s 1 1/2 NPS CONBUIY HAND HOLE R ’
STATIC CANTILEVER
. Bmﬂﬁ F BASEPL :
: 100 MPH WIND
T FT) — 10 o W =
HOGT) —= | |Kes [a5aa | [Hes [esckan | [Hes [escuan | S
| 2 16 | 16 6 | 18 8 [ 18 |z
. i)
25 18 | 18 20 | 2 2 | 24 |3
g o
SPANS <[ 30 20 | o4 24 | o4 24 | 24 | m
(FTo 8
" | s 24 | o4 24 o
—_
40 ' &
| | -
T T —= 10° 12 14/ &
=
WOHT) —> | | H(@5 [254K30 [ (K25 [25GK30{ KRS [25¢HK30- | O
20 18 |20 20 | 24 24 | 24 3
Lt
SPANS ¢ 29 20 24 24 24 24 %
F1> | 30 24 | 24 ~
0 -
35 i
REPRODUCED FROM TYPE A-2
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LOCATE THE TOP OF THE CAISSIN
AT THE ELEVATION OF THE
HIGHPOINT OF THE RDADWAY
UNDER THE SIGN STRUCTURE,

GRIUND SURFACE ADJACENT
T TRAFFIC

GUARTRAIL PROTECTION REQUIRED

1
1

CONCRETE BARRIER AS

SHOWN IN ROADWAY PLANS,

(ABJUST AS NECESSARY 7O MEET PER THE Rm“’“_" PLARS.
THE 3' MINIMUM REGUIREMENT AT . ,
THE BREAKPOINT. 3 (M o
; 111 B
L CONBUIT, SEE
_ ol LIGHTING PLAN
o = BREAKPOINT TN, 7
SEE SHEET 5 FOR
HE! ACHOR ‘BOLT
e . INFORMATION Z
= : ' a
2 a S
3 g g
al- = =
L [ %] [+'4
= o N
=1 = o &
. 2 B B
o ° - : .
7] ° ' = E g
= . R
B e, & Bl &
& (:jy/\ Bl =
(%] (-]
£ S 5
&l x z
= x -
& ‘.
, N
< Y B\ P = < A
=)
§
1 T
CAISSON| BIAMETER
" SEE [TABLE
VERTICAL REINF.
EQUALLY SPACED——
SEE TABLE - \ :
' 3 CL

CAISSON FOUNDATION: DETAILS

FOUNDATION DETAILS

ROADSIDE SHOULDER INSTALLATION

MEDIAN RAIL INSTALLATION

(SEE ROADSIDE SHOULDER INSTALLATION FER
ADDITIONAL INFORMATIONY - ‘ '

REPRODUCED FROM
COLORADTO bOT
DRAWINGS

TYPE | A-2
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HEX NUT.
* LEVELING NUT
" AND VASHERS

GROUND SURFACE ADJACENT
TO. TRAFFIC

il

PIPE OD|SPLITBASE PL SIZE | BOLT | % OF |[# OF
(IN) [N | (DIAM. X THICKY | CIRCLE | ANCHOR | STIFF.
[ [aw (N) | BOLTS |

/’ . | S 24 — 407 x 30" 33 12| 12

: 11 ' : CONDUIT, SEE

LIGHTING PLAN

s - 112
2 172" §f ANCHR BOLTS

\ in

NOTES:

. L. THREAD UPPER 9" GALVANIZE UPPER 1-0° OF THE ANCHOR
- BOLTS, : - :
' 2, ANCHOR BOLTS SHALL BE SET WITH A STEEL TEMPLATE
% . 7 UNTIL THE CONCRETE HAS CURED AT LEAST TWD DAYS.
, % 3, THERE SHALL BE ND GROUT PAD INSTALLED ON TOP OF
ey > . ~ THE EXISTING FOUNDATIONS, | I |
1 . 4, THE ANCHOR BOLTS SHALL BE TIGHTEED USING THE .
N | TURN-OF ~NUT METHIOD. THE BOLTS SHALL FIRST BE
TIGHTENED TO SNUG TIGHT, WHICH IS DEFINED AS THE
FOR REIW. DETALLS TIGHTNESS THAT EXISTS WHEN THE UPPER AND LOVER NUTS
SEE SHEET 4 - ARE IN FIRM CONTACT WITH THE BASE PLATE. WITH THE
o ,- ' MAST ARM FREE T0 DEFLECT, THE UPPER AND LOWER NUTS
.- . SHALL EACH THEN BE ROTATED AN ADDITIONAL 1/12 TURN
ANCHOR BOLT DETAIL (30° +5° ) A SLUGGING WRENCH.

" ¢ f HOLE FIR ALL BOLTS ARE - S : . ' ‘_
ELECTRICAL 2 | . S : : o AXIS OF SIGN
. CONDUIT <TYP) O ‘

- 1273 TUBE 14" TUBE | 16" TUBE 18" TUBE 20" TUBE - . " . 24" TUBE

BASE PL'ATEI DETAILS FOR CANTILEVERS

REPRODUCED FROM TYPE A2
COLORADO DOT '
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Iy - ' ‘
. ' . SEE ' ) 7. l‘ - . . 7 . ' . | . ||
WELD DETAIL. >—T‘ ®§ \\_ . PL [THICKNESS | o |
| \jg- — T | FIELD SPLICE .
‘ { ~ lpIPE PL. ~ |BCDA|PLOD |#DF |%0OF

DUTSIDE | THICKNESS | (IND (D STIFF | BOLTS
DIA. (IND | (N> N { |

‘—K 20 T - o _ 24 112 29 |3 12 28
. HANDHDLE o ‘ A RN

FIELD SPLICE

BAR 3/4*

1" ASTH A~325 HS. BOLTS (GALVANIZED)
EQUALLY SPACED, THE LUBRICATED
o TIGHTENING TORQUE I$ 395 FT.-LBS

1 1/16° HILE (TYP) ‘ FOR 1 § BOLTS. BOLTS SHALL BE

, \ SEQUENTIALLY TIGHTENED. ASSUMING 12
BOLTS AND A CLOCK FACE, THE : :
TIGHTENING SEQUENCE WIMLD BE 12, 6, - NDTESI
E'BET%THES PROCESS SHNJE&_% R ‘ T
CONTI! UNTIL MO LOOSE B E : )
FILND AFTCR AL BOLTS HAVE BEEN 1. DESIGN BASED ON CAPACITY
SPLICE TABLE FIR OTHER DETAILS T 5 SNNDUL RIPE SIZE

OD=OUTSIDE DIAMETER.

" PL ID=CIPE ID-3")

SECTIUN'GEE;>.

- 1"x)/4" BACKING RING, FOR
WELBING DETAILS NOT SHOWN
SEE “POST BASE ELEVATION®

AL BOLTS ARE 9

- 12.75* TUBE 14* TUBE 16" TUBE - 18’ TUBE o0 TUBE 247 TUBE

FIELD SPLICE DETAILS

* STIFFENERS SHALL BE LOCATED ON BOTH SIDES OF THE FIELD SPLICE

- REPRODUCED FROM TYPE A-2 ;
COLORADO DOT

DRAWINGS | PAGE | SHEET 7 OF 14




SPAN

SIGN PAaEL" LENGTH
£ MAIN PANEL ' ‘ .
= € MAST ARM 0\ | - N D
N I I | |
L ] Tl
P e
swoml /T
' K 1l 1 [ s
J A'I'_E .' J
R ‘ wuwav BRACKETS N ]
. (TYP.)
§= |
: : ¢ POST=
A o L - cn:ssm&_\ '
TYPICAL VERTICAL POST CANTILEVER , N
BATIGM DF BASE PL
PIPE 1A (0D
PIPE SELECTIQN PROCEDURE FOR vgmcm. POST ~ PROCEDURE TO DETERMINE THE DESIGN WIND SPEED:
- CANTILEVERS: B - _
80 MPH IS THE STANDARD DESIGN WIND SPEED FIR
A COVERAGE PERCENTAGE = (SIGN PANEL THE STATE DOF .COLORADD, THE' STANDARD DESIGN
LENGTH)/SPAN  FOR THE SPAN LENGTH USE THE WIND SPEED DF 80 MPH IS TO BE USED AT AL
SPAN FROM ONE OF THE CHARTS @', 35/, ETC) LOCATIOS EXCEPT THE FOLLOWING :
B. PICK THE PIPE DUTSIDE DIAMETER (OD) FROM THE = _
0-507% OR THE 51-80% CHART. THE COVERAGE - - épssﬁs%ﬁ”fuﬁiffﬁﬂs‘-’é??mn -
PERCENTAGE CHOSEN SHIULD BE HIGH ENODUGH TO 4 MILES OF EITUER SIOE OF “PIPE POST
INCLUDE ANY SIGN PANELS WHICH MAY POTENTIALLY BE THE BASE OF THE FOOTHILLS : o
PLACED ON THIS SIGN IN THE FUTURE, - ' ; - [-PiPEDD | R
_ - . - . ALONG THE FRONT RANGE OF any | FT
C. TO DETERMINE “D' FIR THE SECTION CHARTS aDD - . . |t EASTERN SLOPE. .
THE AREA OF THE NEXT PANEL, IF PRESENT, TO THE : o USE THE 100 MPH VIND 1275 | 8.
MAIN SIGN PANEL AREA, DIVIDE.BY THE MAIN LENGTH . 14 8
T0 OBTAIN D" SPEED FOR LOCATIONS IN
: BOULDER COUNTY, 6 8
D, IF NO TUBE IS SHOWN FOR A CERTAIN SPAN THIS ' ‘ , ,
INDICATES THAT THIS SPAN/SIGN PANEL/HEIGHT [P THERE ARE QUESTIONS | 18 8
COMBINATION EXCEEDS THE LIMITS OF THIS STANDARD. SESION WIND SPEED .20 8
E. ON THE OVERHEAD SIGN X-SECTION SHEET ggﬁ;ﬁﬁ THE STAFF BRIDGE 24 10
INDICATE THE - DIAMETER OF THE TUBE, THE HEIGHT ‘H’ '
AND THE SPAN,
F. DBTAIN THE DESIGN WIND SPEED FROM THE
OVERHEAD SIGN X-SECTION SHEETS IN THE ROADVAY
PLANS,
REPRODUCED FROM TYPE A-2

COLORADO DOT :
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EXIT PAMEL (INCLUDE WHEN _
SHOWN IN THE PROJECT PLANS), :
N, SIGN PANEL SHALL BE SHEET ALUMINUM MOUNTED USING
\.I- BACKING ZEES. ALL DETAILS AND REQUIREMENTS SHALL
BE AS PER CDOT STANDARD S-6i4-4, PAYMENT SHALL
BE MADE UNDER ITEM 614, SIGN PANEL (CLASS IID
o = VT 4 x 20 ' '
o n _-_ " h . o .
g 8 S{T P2 |- pL v cur 1o FIv PIPE cURvATURE
Elg # - | TOTAL 4 PER BRACKET ASSEMBLY,
Sls — an L |
m a - x| . ]‘— 7.
3 g v . SEE DETALL | A
2lg = | 3 T
& . A . -
& £ . wrans |- - —— £ WAST AR
lE A ] BOLTS CTYPY TN 174 v _ -
2z 2 . 3 : . IRILL AND TAP FOR 3/4 NPS SHORT
e g = - : NIFPLE AND PLUG WITH RECESSED PIPE
B> A JHLAL 5 PLUG, (LOCATE AT WALKVAY BRACKET
A= % 3 & CLOSEST TO ELECTRIC SERVICED.
) .
- o —— —t . .
=] z WOUNTING BRACKET
: 2 £ 6x82
= . '
= q o
SanuaNl ) gE=N4
Y IS =

. WALKWAY BRACKET
§ S 477

/ 1 A 1y : ' T
" ALKVAY IRACKET FIR C Ced2 —
DETALLS SEE SHEET 8 4@ .

E 3/8’ ﬂ HEX BDLT CTYP.Y— : B 77 -
SINGLE SIGN PANEL |

~ £ 53/

€ 3/8' B HEX BOLT AND
NUT VITH FLAT BEVELED
LOCK WASHER, TOTAL 4

§ 477 7 EACH PER CONNECTIDN,
oy a4’
SYMMETRICAL ABDUT , _ - - .
RN e LA - MOUNTING BRACKET

@— " ASSEMBLY DETAILS
© 5/8° i HILE FIR |

SAFETY CABLE —7
WHEN REQUIRED

NDTE=

- FOR DETAILS NOT SHODWN OR NOTED SEE 'SINGLE SIGN
PANEL®, ASSEMBLY DETAILS SHOWN APPLY TO TANGENT
PORTION OF PIPE ONLY, FOR MOUNTING BRACKET N
FiBOW SEE BETAIL *B".

L MAST AR — |
- SEE DETAIL A

BACK-TO-BACK_SIGN PANELS

i
J

]

i

REPRODUCED FROM | TYPE | A-2

COLORADO BOT - —
DRAWINGS PAGE | SHEET 9 OF 14




' R AL

. 2 ] e
) : : _~PL 1"xd5*
e N
TRAVEL _ L
DIRECTION TOP OF BASE PL L L3 .
" 7~ S p<am
VITIITT T ITIFIITY .
C : N : . 7°_ CANTILEVER)

' o %&:_"JELB ETAL o ' o .6' (SIGN BRIBGE)
POST BASE ELEVATION o :

"CFOR BASE PL DETAILS SEE - L
'FOUNDATION DETAILS’ SHEETS ) | 378

TS 67xd*xi/e"xe’

POST (R 1 o ™ 7 Y
MAST ARM ~ -~ LR i . _ L L
a2 T

178" NEOPRENE GASKET /8" THICK COVER PL | | AT
CEMENTED 70O COVER PL A : _ DETAIL m
; 174" § cAP SCREV, TOT. 4 : : W
TACK WELD -
£ — ~ STIFFENER DETAILS
: N SHIVA : | _ (8 THE POLE BASE)
PPE VAL N ¥
' : Q)
" 56
u sl Towae
; Y : : = . - 1/2"%45"
TS 6°x4"x1/2"x2" ) =/
T £ HANDHOLE=E PIPE - | ANES
3 1/2
HANDHOLE AND - " sve ] L
COVER DETAILS B
TPy DD
L6 AL
174" COVER PL ° ' '
S — § MIUNTING BRACKET o am D
+ 1/ :
£ NAST ARM _ C L
1/2 GALYAMIZ- | : 3
D RAN HOLE_/ _ '
(MAXIM : , _ ,
PERAITTED | - DETAIL /Y
' | BAR 3/4 0
WS ' o v
(DI STIFFENER DETAILS
' (e THE FIELD SPLICE)
MAST ARM END DETAIL | : |
(FOR “CANTILEVER TYPE® DNLY) REPRODUCED FROM | TYPE | - A2

COLORADD DOT
. DRAWINGS  PAGE SHEET 10 DF 14




" € BRACKET

110" MAX, :
 SEE DETAIL *A" TEYTE —
T~ 1U/4 MBS EXTRA : |
: TRONG PIPE.
o AN -
FWSSOFPE - SEE DETAIL ‘B°
) ‘ -
END POST HINGE T CENTER POST HINGE

TwO POST HINGE

0P OF BAR t/4

. SAFETY RAILING ELEVATION

 TURNBUCKLE AT ONE END
OF EACH CABLE- TYPICAL

>

INSTALL CABLE
IF SPACE .
BETWEEN PANELS

1S GREATER - _
THAN 2-0° . . . : o .

[ DETAIL (™
- - : 1/2* | DRAIN HILES ‘.'

SAFETY ANGLE - o A Rsmaumr.n FOR ' .
GALVANIZING

% 'BETWEEN PANELS El o | -\ o7
| AN

 SAFETY CABLE

£ - ; ELEVATION 1
2 174" EYEBOLT WITH 2 172*° g
: VELDED SHANK, HEX NUT, 2 - S
: _ : FLAT WASHER AND LOCK -
o7 " /BAR 2x3/8'x4 vasrews - PN TReass - DE TAIL 4Ry '
3 ,‘—“/ HOLE FOR-1/2" BOLT VITH _ — 3 o
~ | PREVAILIG-TORGUE LOCK NUT N
= _ " BAR 1 1/4°X3/8'5", KICKER PL MUST
A ) ROTATE FREELY BUE TO ITS DWN VEIGHT
3
N ES B é\
ond e N 1
S| w _
™ LRl
"i. \\y%/“\ \\\\\\\\\\N\\\\\\\\\\\\ N .Y "i-

? )
o O \Y
. _ r

REPRODUCED FROM | TYPE | A-2
COLORADD DOT -
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£ 4 B HS e V2 aIS OF SIGN

BOLTS, TOTAL 2 _
PER ASSEMBLY, & =
S TieL 174 7 € 5/8° § ROD=
-} ' LPLve _
e i,
€ 6x8i = : PREVAILING-T0
e " LOCK NUTS AND 2
; ‘ 'WASHERS, TOTAL 2 -
U L I rODS PER ASSEMBLY
WT 4x2d N g '
: /8 Cf
BAR 3/4° CONTINUDUS BETWEEN ALL SPLICE
PLATES [R BETWEEN SPLICE PLATE AND END OF
MASK ARM. , -
5/8° §f ROD
. 4 evee
/8" CL -: ' AXIS DF- STGN
P - PL 14 .
TR TN TH TS —Pree v
. 31 il /n JE MAST ARM. .
o rp [, COPE 3/8* Max, | '
CONT. BAR 3/4* L T0 CLEAR WELD - TS : : -
o PL 174 . 5/8° 1) RODS, PREVAILING-
L) > . ' : ~ TORGUE LOCK NUTS' AND 2
- | S - WASHERS, TOTAL 2 RODS
DETAIL o e
WALKWAY GRATING yopr

& WALKWAY

BRACKET,
\ L A .
I } c / . _
‘ | / “—xaare/ e g
SAFETY ANGLE j 3/8° I HEX BOLT AND NUT VITH SECTION @

il 3747 (TYP)

FLAT BEVELED LOCK WASHER
- TOTAL 4 EACH PER CONNECTIGN,

- SECTIDN @

REPRODUCED FROM | TYPE : A-2

COLORADD DOT
DRAWINGS PAGE SHEET 12 OF 14




. OBR VR VR YA — L
BAR 5'XI/ASE" e \‘ : 1€ WALKVAY BRACKET

N

N

3/4

\ : -
_\\\\" 70

4.
775

i |

. €'PIPE RAILING

X 1f ’ .
-‘ﬁ i zmad
END POST

L

. BAR 3'x1/4"x4 1/2° 1 /—BAR 1 1/2 X?/d xe 1/2°

pr= e

Al

| _iy%wl-. Q

{ PIPE RAILING

BAR 1 1/2'1 12'2 w—\ /

i

CENTER POST

BAR S'x1/4"x8*
i

fe—|—— § WALKWAY BRACKET

vl

#

. ¢ HINGE

1}
3+
—

O -

HINGE-PLAN

Selel

Twd POST

REPRODUCED FROM
COLORADO DOT
DRAWINGS

TYPE

A-2

PAGE

SHEET 13 OF 14




EDGE OF SIGN PANEL BY ¢ 1/4 _ 1 LOCK WASHER (TYP)

, PROVIDE LENGTH AS REQUIRED :
= \ SO THAT ANGLE EXTENDS PAST . . 3/8° BOLT W/
2 _-1' N

o= 7

i 3Ive
oy

SEE DETAL C™

e

L SAFETY CHAIN , - —
e . : U-BGLT FOR
C : S ATTACHENT

: \ x4

— . IETAL
CHAIN ASSEMBLY o L/

1/4" CABLE CLAMP 3/8" TURNBUCKLE VITH 4 y/2*

174" EYEBDLT VWITH
5 TOTAL A PER END . MIN ADJUSTMENT-JAW AND ‘1 31/4° WELDED SHANK,
EYE TYPE, TYPICAL, - HEX NUT, 2 FLAT -

= 1/4* WASHERS AND LICX

WASHER-PEEN THREADS.

/4, /—-m' § HOLE
" MIN RaD

. L, 1 Wy . :QL = ‘ |
= v & PROVIDE THIMBLE . =
= . AT ALL CABLE < LOoKWT READS
Ly - " f B | o ‘ HROUGH JAY
fd i - .
o - TURNBUCKLE DETAILS '
PLAN-KICKER BAR. T
e PO e
: o - 1-NEMA
POST WALL DR o _
MAST ARM WALL R : STANMRQEQIJTS;CLE&W e
a T o ‘ S o [T
BACKING RING (A : g _ g
| S ' PHOVOELECTRIC COMTRIL _
| ~ " MOUNTING- 3 1/2° NPS -
! CP BASE PL DR STANDARD PIPE CUT TO FIT
i SPLICE PL MAST ARM CURVATURE.
5 , | J ¢ WAST ARM
| IRILL AND TAP FIR g
WELD DETAIL . 3/4° NPS CHASE NIPPLE .
AND PLUG VITH
RECESSED PIPE PLUG. AXIS DF SIGN -
o et 378 PL SET VERTICAL PHDTDELECTRIC
- | AND CUT 70 FIT PIPE C "CONTROL DETAILS

(SEE ‘LAYOUT® SHEET FOR

3| / P e LOCATION WHEN REQUIRED)
: y L J £ PIPE ELBV | _
KD ' | ' ' T WS R
“’ ) gl DETAIL /N
- . = et
gT 3/4° § HS BOLTCTYP) S : v
/4 MOUNTING BRACKET C 6xB.2 ) ‘ REPRODUCED FROM TYPE A-P

COLORADO DOT - -
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END PANEL "D" 2'-0" MIN.

6'-07 MAX,

LENGTH A" END DOF. TRUSS 7O § COLUMN

6' . B

330" WA,
B SPA 40" = T

i},,sv

NON-METALLIC END
y CAP R PLUG (TYP, 2

LLOWABLE DESIGN STRESS:
CHORDS & COLUMN : '

(INCLD. HANDHOLE» API-SL-X42 Fy=42,000 PSI
ALL OTHER PIPE: AS3,GRADE B Fy=35,000 PSI
PLATES & BARS: A709 - Fy=36,000 PSI
ANCHOR BOLTS: AASHTO. M314  Fy=55,000 PSI
HIGH STRENGTH BOLTS:  A329 - Fy=92,000 PSI-
STRUCTURAL MEMRERS GALVANIZED Af23

L

x_

HARDWARE GALVANIZED:  A1S3 CLASS C

- GENERAL NOTE:

—

L SIGN

PLAN

LENGTH "A" ENB OF TRUSS 70 G CtlLUHN

330" HAX, .
a 3 1/2" x 216 )

DRAWINGS SHALL NOT BE SCALED
DESIGNED ACCORDING 7O
AASHTD. °“STANDARD :
SPECIFICATIONS FOR STRUCTURAL

- SUPPDRTS FOR HIGHWAY: SIGNS.
LUMINAIES AND TRAFFIC “SIGNALS®
WIND VELDCITY: 85 MPH, :

0 200" L/ OTEED AL DRILL HOLE & TAP FIR 30
: HAX. SIGN SIZE 120" x 200 | /_ CHORD HEMBERS Ysm. I* PIPE THREAD B
. _ : . . - . ) - | r-Y
\ _ f HII
, / | _ .
. / A4 ’ LD ?‘ =
- [ _ NI L 5
[ 1667 x 140" © . El PN
(STEEL) ALL 11
VEB MEMBERS . NI B N
\__BOTTIN OF LIGHTING & . | see st
. CATVALK SUPPORT BRACKET = 3913 WHEN
, =% - HANDHOLES
21, ARE RFQ'D,
=} g R
Wi
=
20° X ¢ TI' STEEL -
100 X WALL THK —
JAVEA [,
REPRODUCED FROM | TYPE | A-3

WISCONSIN DOT . '
DRAWINGS 1. PAGE SHEET 1 OF 5




2'-8' § BASE PLATE _ ' '
e e

PL 1/2' x &' x 0 .

t/2* TYP, /4

‘Ti’—lt-' 16"

: CHAMFER] 70 MISS WELD |
' ) ; : 1007 PT
¢ F1G ] 378 : / 7 : _
T TOP OF ‘CONCRETE ¥ o
ELEVATION - : L 2 1/2' CLEAR
R TR e H %

—I NI
el

_ AASHTO, M314
END OF COLUMN SEE FOOTING ‘

DETAILS,

28" § x 1 3/
BASE PLATE

2 14 § HOLES

* BASE PLATE DETAILS

\ b
V= 1 , ~ \__2 Il ANCHOR BOLTS

S 1/2" § STAINLESS STEEL 'U* BOLT
1/2* [ STAINESS - WITH 2 LOCK WASHERS & 2 HEX NUTS,
STEEL U BOLT D 2 REQD PER W5 x 37 ALUYL
- _ /—CHuRiJ
—g——u T - ﬁ” . . .
{ e - i |
.I D N SIGN\ W5 x 3.7 ALUM. TO BE

SUPPLIED WITH SIGN .

9/16* B HOLES
IN WS x 37 ALY

SECTION D
TYPICAL SIGN CONNECTION.

WELD SIZE "WI*
POLE *TI’ I
0.281" 1/4"
, 0312 4’
gg;}?g:?s&iq;k[t - .0.344" 5/16°
END 2* 0 x 3/t6r | 0375 /8
MIN, 0.406° a8
| 0500° 3/8*

THE GENERAL PATTERN SHOWN ABOVE TO BE
MAINTAINED WHEN ASSEMBLING TRUESSES.

TYPICAL TRUSS SECTION

REPRODUCED FROM | TYPE A-3

WISCONSIN DOT _
DRAWINGS PAGE SHEET 2 OF 5




. . i .
D —— )V | §—3/4" B VENT HILE ~Jd .

ALL MEMBERS _ ' 100%
1l RT DR UY
A1 her o L JE _
e | - - o \—— BACK-UP BAR
IRTRSGRT7 T ./d}

CAMBER DIAGRAM TRUSS JOINT DETAILS  OPTIONAL COLUMN OR
| *‘ " 'CHORD SPLICE DETAIL

_ TOP ANCHOR BOLT TEMPLATE.

= = = =) 1/4* THICK, REMDVE
' - ‘ “AFTER CONCRETE SET .
& i . vl
~—TOP OF CONCRETE iy Y
| ™ u'\
=5 F
I ™
Loy
-V % SRR &Y C)u\_ 8-2* P x 4'-8" ANCHIR +
F,, _ OT BOLTS AASHTO M34
1 ‘ 2-6* x 12 x 26’
BOTEM ANCHOR BOLT . :
TEMPLATE 1/2* THICK- :
¥ S 3/8" x 12" x 26"

EE e o % B e VA
| w e e .
ANCHDR BOLT DETAILS o wrs 007 PT =T\ || -
o S T8 |erf
| | ' - 1/4
GENERAL NOTE: R PL(TYP)
DRAWINGS -SHALL NOT BE SCALED. ‘ 1007 PT . CHAMFER 70~

BAR STEEL REINFORCEMENT SHALL BE EMBEDDEB 3" CLEAR UNLESS
SETAILED OTHERWISE.

- ALLOWABLE_DESIGN STRESSES:

/ﬁlss WELD

CONCRETE MASDRY: F'c=3,500 PSI
HIGH STRENGTH BAR STEEL REINFORCEMENT: i !
_ " GRADE 60: - ~ Fy=60,000 PSI _ TR
* ANCHOR BOLS AASHTO M314s Fy=55,000 PSI |
FOUNDATION DATA: - o
: TRUSS TO COLUMN

ALLOWABLE SOIL BEARING PRESSURE= 21/8BFT
* TOTAL_ESTIMATED QUANTITIES ¢ FTG)

CONNECTION DETAILS

CONCRETE MASONRY, SIGN SUPPORTS: 8 C.Y. . : : _
HIGH STRENGTH BAR STEEL REINFORCEMENT SIGN SUPPORTS: | REPRODUCED FROM | TYPE A3

980 LB. = S WISCONSIN DOT .
| DRAWINGS PAGE | SHEET 3 OF S




CAP OR SEAL VITH SUITABL T o _
REMOVABLE PLUG. CTYP) —/ j \_ /4 CHAMFER - TYP
* H T ALL EXPOSED CIRNERS

A r~ Nl : g ROUND LI

>
g

e ]

E
- 1 | g F1G.
PLACE A701 BARS
TO MISS ANCHIR - | - 701
BOLTS L o -
| B SECTION A
STy
TRUSS FOOTING ELEVATIDN
B | .
- A404 ' : : AdDs R o
M ) / — Ao \ X ‘
/e AN ‘ A703 T |~g FOOTING -
_ & :
R S S50 G R N e g s g iy 1 Y
F. 4 . b - - 4 . :—o |
. \ . ‘ ?,
. 6-0" F-g* g - E [y
r=0' TYP., ' \ N o6 ,
-~ —// 2 § NON-METALLIC CINDUIT- EXTEND 6 -
- DUTSIDE FACE OF CONCRETE
NOTE:
TRUSS FDDTING PLAN ALL OTHER DETAILS SEE PAGE 5
REPRODUCED FROM | TYPE A3

WISCONSIN DOT : : -
DRAWINGS PAGE | SHEET 4TF 5




4!_( 7’

5

A405

a %

VZaN\ZZZ\

L

1o

[ 2* §f NON-HETALLIC CONDUIT

| _L— Ado4

3'-6" A

 SECTION 3

8-2" @ x 4’-8" ANCHOR BOLTS AASHTD. M314. _ . 3 +
THREAD TOP 10° (3 NUTS, 2 WASHLRS AND

BOTION 5 1/2° 12 NUTS), GALVANIZE TOP 12°

ASTH AIS3. CLASS €

CAP OR SEAL

WITH SUITABLE .
REMDVABLE PLUG.
{TYPS

(15'-0" - INCIDENTAL TO¥
‘CONCRETE MASDNRY"

TP VIEV OF TOP &

BOTTOM TEMPLATES

Y | O

2-6*

b
3
J
¢’

AdDS

e 1 REPRODUCED FROM TYPE A-3
WISCONSIN DOY - -

DRAWINGS PAGE SHEET 5 OF 5




- SPAN SIGN STRUCTURE NOTES:

1> SIGN STRUCTURE MATERIALS SHALL BE AS FﬂLLD‘JS

UPRIGHT & CHORDS (STEEL PIPE) -> API-SL-X42 <42 KSI YIELD) [IR ASTM AS00 GRADE B
WEBS AND SPLICES (STEEL ANGLES) -> ASTM A709 GRADE 36

STEEL- PLATES

—> ASTM A709 GRADE 36
WELD METAL - - E70XX

BOLTS (EXCEPT ANCHOR BLOTS & ALT. SPLICE- BDLTS) = ASTM A3D7 DR ASTH A325 TYPE

I AS SPECIFIED DN S-2016 (SEE NOTE>
ANCHOR BULTS '
ALT, SPLICE BOLTS
NUTS FOR ANCHOR BOLTS

NOTE - ALL BOLTS (EXCEPT ANCHOR BOTLS) .SHALL

HAVE SINGLE SELF-LOCKING NUTS DR; IN LIEU THEREDF,

" REGULAR NUTS WITH A GALVANIZED 'PALNUT’ LOCKING
NUT MANUFACTURED BY TRW, INSTALLED -IN ACCORDANCE
WITH THE MANUACTURER'S RECOMMEDATAIDNS. ANCHOR
BOLTS SHALL HAVE DOUBLE NUTS.

2 REINFBRCING STEEL SHALL BE ASTM A615—96A GRADE
60,

3> CONCRETE. SHALL BE CLASS TV (DRILLED SHAFTY
WITH A MINIMUM 28-DAY COMPRESIVE STRENGTH OF 4
KSI FOR ALL ENVIRONMENTAL CLASSIFICATIONS,

4) GROUT SHALL HAVE A MINIMUM 28-DAY COMPRESSIVE

STRENGTH OF .5 KSI AND SHALL MEET THE REQUIREMENTS

OF SECTION 934,

Sy ALL WELDING SHALL CONFORM TO AMERICAN VELDING
SOCIETY STRUCTURAL WELDING CODE (STEEL) ANSI/AWS
BL1 (CURRENT EDITION),

6) ALL STEEL ITEMS SHALL BE GALVANIZED AS
FOLLOWS: . ‘

.~ ALL NUTS, BOLTS AND WASHERS -> ASTM AIS3 "
CLASS C OR D DEPENDS DN SIZE o

ALL OTHER STEEL ITEMS  -> ASTM Al23

7) THE STRUCTURE MUST BE ASSEMBLED AFTER
GALVANIZING AND PRIOR TO SHIPMENT TO THE SITE TO-

ASSURE . FIT ‘UP. IT MAY‘BE DISASSEMBLED FDR SHIPPING.

8> THE DESIGH WIND SPEED IS IN CONFORMANCE WITH
THE ‘PLANS PREPARATION MANUAL®, (CURRENT EDITION.

9 ALTERNATE DESIGNS FIR THIS STRUCTURE ARE NOT
ALLOVWED.- '

10> SHOP DRAWINGS FOR THIS STRUCTURE ARE REQUIRED
AND FABRICATION SHALL NOT BEGIN UNTIL THESE .SHOP
DRAWINGS ARE APPROVED, SHOP DRAWINGS SHALL
INCLUDE THE  CONTRACTDR'S FIELD VERIFICATION OF
ALL. UPRIGHT HEIGHTS AND FOUNDATION ELEVATIONS
NECESSARY 7O INSURE MINIMUM- VERTICAL CLEARANCES
AS PER TRAFFIC PUANS, SHOP DRAWINGS SHALL ALSD .

INCLUDE ANCHOR BOLT CORIENTATIIN WITH RESPECT 0 C :

TRUSS ANII THE DIRECTION OF TRAFFIC.

-> ASTM F1354 GRABE 25
-> ASTM A325 TYPEI ,
-> ASTM AS63 GRADE A HEAVY HEX

11> THE FOUNDATION FOR THE'SIGN

STRUCTURE SHALL BE CONSTRUCTED IN -

ACCORDANCE WITH SECTION 455 OF THE .
SPECIFICATIONS EXCEPT THAT NO PAYMENT
FOR THE FOUNDATION SHALL BE MADE UNDER
SECTION 455, THE COST .OF PROVIDING THE

. FOUNDATION SHALL BE INCLUBED 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 1/16°, PRIOR 1O

- GALVANIZING, HOLE DIAMETERS FOR ANCHIR
- BOLTS SHALL NOT EXCEED THE BOLT

DIAMETER PLUS 1/2°

. 13> SEE ELEVATIIN DRAVING FOR SIZE ANB

LOCATION OF SIGN PANELS: SIGN PANELS
SHALL BE ALUMINUM,

14) PROVIDE A PARABOLIC CAMBER WITH THE
MAXIMUM UPWARD DEFLECTION AS CALLED FOR -
ON THE CAMBER DIAGRAM INDICATE ON THE - -
SHOP DRAWINGS THE METHOD 7O BE USED TO
PROVIDE REQUIRED CAMBER, MEMBER :
DIMENSIONS MAY BE ALTERED SLIGHTLY TO
PROVIDE CAMBER,

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

16) PRIOR 7O ERECTION, THE AS BULLT
LOCATION OF THE ANCHOR BOLTS SHALL BE
SURVEYED AND THIS INFORMATION REPORTED
TO THE ENGINEER,

REPRODUCED FROM | TYPE | B

FLORIDA DOT
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e EVERY 3RD/PANEL = SPLICE

. INDEX NG 2015, CHORD SPL ' RI = Lo UPRIGHT=T
MAY BE PROVIDED IN ANY PANEL, _ : Sgg ?’N*;Ex”ﬁgsa%??ﬁ"m"' |

~ AS REQUIRED FIR FABRICATIEN,
EXCEPT SPLICES MUST-BE SPACED
& MINIMUN OF 3 PANELS ALONG °

TOP TRUSS CHORD

€ SPAN (EVEN NUMBER DF PANELS)
BACK TRUSS CHORD

A CHORD, f‘he— € SPAN (DD NUMBER DF PANELS) A\ § TRUSS
8-63 x 0-5' : P L .
g muss [ , TR , - =" ' e
\ R S o i. . Y - g - H : §‘_
_ \ : : : | (nns pmcgf
_ TRUSS VEB ANGLES (TYP)  BOTTOM TRUSS CHORD S o
: § RIGHT UPRIGHT PIPE ' -
X _ _ : : T BASE PLATE ‘DETALLS B Cird
. :J . - : - SEE INDEX NO. 2012 '
w|. U : - : ) . ,
P , TOP [F FINISHED GRADE
cH T0P OF GROUT AND
BOTTOH OF PLATE
- TOP OF .
FINISHED GRAIE 6" DRILLED

SHAFT

DRILLED SHAFT i

ISOMETRIC VIEW |
ﬁj ¥ NOTE: COTRACTOR SHALL VERIFY. THESE DMENSIONS ‘ 7 ."K'
| |

PRIOR 7O FABRICATION CF UPRIGHTS,

172 SPAN ' 1/2 SPAN

CAMBER DIAGRAM

.
x
N , R
S V4 PLATECAPY % l .
L' 174" PLATE /
) AP : ]
/ (. el o THOK 1/2° HEX Hian:urrd
NEOPRENE GASKET
9/16' EH HQLE . R 'H') UD + lfal' / (GLUED TU CAP)' W/ RUBBER \'MSHER (THP)
TACK WELD 172" FEX NUT
(CHASE THREADS AFTER GALVANIZING . - L . |
SECTION E-E - SECTION D-D UPRIGHT CAP
DETAIL
REPRODUCED FROM | TYPE [ B

FLORIDA  DOT _ ‘
DRAWINGS PAGE | SHEET 2 OF 7




"BG' LEFT UPRIGHT
‘C6* RIGHT UPRIGHT

COPE B

¢ 'BF* LEFT UPRIGHT

"CF* RIGHT UPRIGHT
7

h—

D0 NOT PROVIDE
RETURNS ON FILLET
VELDS (TYP)

[ 'BJ’ LEFT UPRIGHT
'CJ" RIGHT UPRIGHT

F 0D 2

‘BD' LEFT UPRIGHT
‘CD’ RIGHT UPRIGHT

174" BAR

BC' LEFT UPRIGHT
‘CC’ RIGHT UPRIGHT

o 1/4° B VASHER

PLUG DETAIL

- | o sveseaer &
= (EACH END OF BACK TRUSS CHORD) & . / S ~
g ' | “BE’ LEFT UPRIGHT. N & B/ , X
"CE* RIGHT UPRIGHT 3 ; - )
PROVIDE 3/8° B ALL COTTON SASH CORD AS GROUT P;n =£] 143 EE
WEEP HOLE WICK, PRIOR TO GROUTING, 3 1 =118
ATTACH CORD 70 INTERIOR OF THE UPRIGHT i L © ANCHIR BILT 55
SUCH' THAT THE END WILL EXTEND BEYOND - N - e
THE GRIUT, LOCATED IN PLAN, MIDVAY I &)
BETVEEN ANCHIR BOLTS, .- - EE
, LEVEL] B
NUTS B
DOUBLE
IRILLED SHAFT—=>{ | WS 1P R gy 3 BOLT, LEFT UPRIGHT
——N N1\ "CA" § BOLT, RIGHT UPRIGHT

‘BB’ FOR LEFT UPRIGHT
‘CH' FOR RIGHT UPRIGHT
ANCHOR BIOLTS

EQUALLY SPACED

CENTER OF IRILLED SHAFT -
AND UPRIGHT

TYP)

"BH' FOR LEFT UPRIGHT .
'CH' FOR RIGHT UPRIGHT

FER LEFT UPRIGHT
BB’ STIFFNER PLATES
EGUALLY SPACED
BETWEEN ANCHOR

BOLTS
o

. FOR RIGHT
UPRIGHT ‘T’ —]
STIFFNER PLATES
EQUALLY SPACED
BETWEEN ANCHIR
BOL.TS

JBC’ DR FC’ BARS .
EGUALLY SPACED ANCHOR BOLTS, (TYP)
SEE SECTION A-A

INDEX NO. 2012

PLAN VIEW

DRILLED SHAFT

3"

HOOR A AR + £ 13
ot
e H OR ) OD + 120

‘LC’ OR ‘RC
PLAN VIEW
BASE PLATE

TRUSS WEB ANGLE -
& CHORD & GUSSET & ‘

DETAIL D REPRODUCED FROM | TYPE -1
—_— FLORIDA DOT -
: DRAWINGS PAGE | SHEET 3 OF 7




4 3/8° FIR 1 1/4° § BOLTS

3 1/2* FIR ©* § BILTS

3° FOR 7/8' § BOLTS VP,
2 1/2' FIR 3/4' § BOLTS

2 1/4* FOR 5/8° 0 BOLTS

_TRUSS CHORD 'F* CTYPD | § CHIRD (TYP)
2 3/16* FOR 1 1/4° 0 BOLTSY -

IGAJ Rlﬁnf x 'm' _;
e g xsl L N [ 13/4" FIR 1 0 BOLTS _
, [ 1 1/2° FOR 7/6° 0 BOLTS - bTYP.
1174 FOR 3/4° 0 BOLTS

| [ 11/8' FIR 5/8" D BOLTS.

SEE DETALL B : TRUSS VEB

FOR EDGE - ANGLES ¢TYP)
DISTANCE ’ o
DETAIL A

'SEE- UPRIGHT CONNECTION

DETALLS, INDEX NO. 2012 D0 NGT PROVIDE

RETURNS DN -
FILLET WELDS

L1 4 n
GB' § HEX HEA TP

! . CHIRD - BOLTS W/ SELF-
' : LOCKING NUTS, aTvp)l.

N

G R GF x BE )

"

.\\JGAJ' E IGFI ¥ JGKI

_ r“ £ UPRIGHT —“6“——" ' ‘& : \ '
\CENTRDI!JS OF ANGLES

: AND CHORDS INTERSECT

CDETALC . DETAILD W

| G mHEQ HEAD BOLTS © TRUSS VEB ANGLES CTYP)
H L # 7 L r # Br . EA m- L | -
GA' R GF' % GG G § v b BT s
| ——{} UPRIGHT
GN R G xGH

SEE UPRIGHT CONNECTIGN
DETAH. N CONNECTION
DETAILS, INDEX NI, 20i2

E | 55—“1 N
: - DETAIL F [ \PLATE IS SKEVED 0
- B PLANE DF VIEW _
DETAIL E '
REPRUDUCED FROM | TYPE | B

FLORIDA DOT-

DRAWINGS PAGE | SHEET 4 OF 7




lPAl E

[_A_ g ‘5 LCI:-HURD

BiliB
- ,. . ....—E
gl [IB

A el p

, T~ FLANGE §

ELEVATION ALTERNATE
“SPLICE CONNECTION.

CHORD

& BULTS SHOWN
‘PP BOLTS REQUIRED .
EVENLY SPACED

FLANGE ® ™

~ SECTION A-A

FLANGE R

‘PR’ BlA. BOLTS <TYPS

R

(TYP)

NANINN
J\

D

N

L+ 116 §3<_—PCV< (TYR)
* SECTION B-B

374" THICK

1 BOLT

v

lsAl

. SECTION C-C

|3 4/2° FOR 1* § BOLTS
" 2 /2" FIR 3/4" ) BOLTS

NOTE: ' :
ONLY 6 BOLTS SHOWN - L
'FDR CLARITY ¢l o BEbORED
) (ONE HALF EACH
HAXIMUM GAP SIE OF SPLICO

BETWEEN PIPES 1/8*
{E[l\ -

ST
//// \~é;_£§§§ihl‘ '
.- . 1 3/4" FOR I* BOLTS

| : 1 1/2° FOR 7/8" . BOLTS
CSPLICE 1740 PR 34 BOLTS
L]

. ELEVATIDN
SPLICE CONNECTION

r

3 FOR 7/8° §| BOLTS

ANCHIR BOLTS, <TYP)
SEE_SECTION A-A
INDEX ND. 2012

ey

10 12

=

‘T (LEFT UPRIGHT)

LEFT UPRIGHT
RIGHT UPRIGHT

‘DA’
L7

' : ~ GROUND LINE
e
&=
o
g
& Tlte - ¥DC*  LEFT UPRIGHT |
g | I PFcr . RIGHT UPRIGHT .
B gl = i -
- I 4
& (5
ol T
Ry

<
=z

DRILLED SHAFT

¥
8 .
[
[
[ —
[
&

‘DB’ §i LEFT UPRIGHT
‘FB’ i RIGHT UPRIGHT

ELEVATION DRILLED SHAFT

REPRODUCED FROM | TYPE B-1
FLORIDA DOT
DRAWINGS 1 PAcGE

SHEET 5 OF 7




SEE PLUG | J6C! "'~ PANELS 6L,
DETAIL. __ T : _
: F* 0.0, BACK TRUSS CHORD =\ . {——& SPAN-(EVEN NUMBER OF PANELS)

N
(TP = X

® SEE DETAIL A "

p.N

E i'- e : N T ; - : . = o . - P —
‘ L N ‘G TRUSS WEB \——— SIMILIAR TO DETAIL A - “-*grs;gnﬁ’;“ "U"m\—H!P TRUSS CHIRD /\—*/

_ ANGLES (TYP) . s
«——— £ ANCHIR BOLTS AS SPECFIE _ ‘ VIEW B—B : : WEEDETALE T
' VIEW  C-C SIMILAR & UPRIGHT PIPE
QUT-DF -~ PLANE MEMBERS NOT SHOWN FDR CLARITY) _
|t novemr ! _ o L ._l ey DDV |
" A SPAN LENGTH, ‘i, COMPRISED [F ‘D’ EQUAL PANELS © - 5
| 1/2 THE NUNBER OF PANELS FOR AN EVEN NUMBER OF PANELS  _l<— G SPAN (EVEN NUMBER OF PANELS) |
l ' *SEE TETAIL T .
. E.J T o4 -
MSEE DETAL C | /T
. , _ e < SPAN (ODD NUMBER TF PANELS)
|- 1/2 THE NUMBER OF PANELS ROUNDED DOWN TO THE CLOSEST .
LT NOWBER FIR A T ! ;
FRONT OF TRUSS ELEVATION
(BACK TRUSS CHIRD AND ATTACHED ANGLES NOT SHOVN FOR CLARITY)
_ - 2-1/2"  BILTS CTYP
L3V x 31 x S/ N —
\Q o K' ‘ W - &
A _ ¢ $
: L

N B
|/ 4 aLovivon zeE sto

HANGER SEE RUADWAY
e~ STANDARD INDEX NO. 11037

™~

11

lEf
&y
~

' ) ' : B 12" D U-BILT W/ q4 | \S £ GUSSET
: P . SELF-LOCKING NUTS - 4 o
\ T ' 1 CTYP) SEE ROADWAY > .
3 T
2 §u BT SN SN STANDARD INDEX NO.1037 @ -4\
L. O e
ATTACH LUMINAIRE TO - T
|~ ANGLE WITH 4-172" 1) . _
L 3 1/2° x 3 1/2" x 5/16" " BOLTS AT EACH LOCATIEN SECTION A-A
(FOR ATTACHMENT OF | WHERE REGUIRED
LUMINAIRE SUPPERT) _
NETE:

PROVIBE THIS DETAIL FOR BACK MOUNTED SIGNS e
AT ALL SIGN HANGER LOCATIONS ' :
FRONT-SIBE MOUNTED SIGN DETAILS ARE

BACK-SIDE SIGN MOUNTING DETAIL SHOWN DN ROADVAY STANDARD INDEX'ND.I_IOQT.

REPRODUCED FROM | TYPE | B-1
FLORIDA DOT : :
DRAWINGS = PAGE | SHEET 6 OF 7




o 3 .. _
SEE UPRIGHT. CAP DETAL, DO NOT PROVIDE RETURNS )

INDEX NO. 2014 ™ . ON FILLET WELDS C(TYP) .

..:._.__E UPRIGHT PIPE

. “LF* FOR LEFT UPRIGHT
—> C'RF" FIR RIGHT UPRIGHT
15 x 'F 0D, | 1 IRRC
— 00
-{ |2 EQUAL ROVS SEE DETALL D L PLATE (TYP),
c OF BOLTS PR/ A N A
TOP TRUSS CHORD —= i ' '
- TRUSS VEB ANGLE -
§ UPRIGHT PIPE — =] /)1 -5_8/3“* TRUSS CHORD
| g Comussgored_: | O ,
B

7]
|

1. I 16 OR RG' (TYP) )
: BOTTON TRUSS CHORD 7' ———— :
! |
B SEE TETAL D]

(TYP.))—? -
g R RE — 1)’ OR ‘R’ PLATE

" § GUSSET PLATES

F

‘LE’ FOR LEFT UPRIGHT
| RE* FOR RIGHT UPRIGHT

% 523/4' 13003 '

i
5 1/4* FOR AN ODD NUMBER OF BULTS PER ROV F 'ill]. + C¢H DR J% BD.], [10° FOR TURSS DEPTHS LESS THAN 7'-0°
13 1/2° FOR AN EVEN NUMBER DF BOLTS PER ROV, ? i 14* FOR TRUSS DEPTH OF 7'-0° OR GREATER

RIGHT UPRIGHT- TRUSS CEINNECTIDN DETAIL - | 'VIEW'-' B3
(LEFT UPRIGHT-TRUSS CONNECTION SIMILAR L e

(WEB MEMBERS. FROM BACK TRUSS CHORD OMITTED FIR CLARITY?

f

CF’ BD + 79/2
TRUSS WEB ANGLE

{—-m——u' = m'-x}x 3 v i
— BOTTOM TRUSS
W OR ‘09 OD, + 2 | CHIRD

el

- \ \ & UPRIGHT PIPE
15 x 7 OD. + CH OR ') ) 1D, + 2° Il e

1B’ OR 'RB’ HEX HEAD BOLTS -
W/ SELF-LOCKING NUTS
1A IR RA' O BOLTS

d

/-

2 £6. 5P ) BLOTS
~ SECTION C-C (WITH GUSSET PLATE
“AND ANGLES OMITTED FOR CLARITY) & £ SP
éEPRDDQCED FROM TYAPE B1

FLORIDA DAT
. DRAWINGS . PAGE SHEET 7 OF 7




TABLE 2 - TRUSS TYPE SELECTION "
SIMPLE SPAN STRUCTURE WIH CONVENTIONAL SIGNS

SIGN AREA ‘ B SPAN LENGTH (FEET) - _
(S8 FT) {30[35(40 [45[50 {5560 [65 7075 [80 (85 |90 {95 {100 [105]110 {115 [120 {125]120 [135[140 146
1000 Tsiciclclcliclcl{cicC [NAINAINA|NA|NA
900 B(B{C[C|CIC{C{C|C{C |NA[NA|NA|NA|NA
800 ~ |A|B|BIBICIC|CICIC{C {C|C INA|NAINATNAINA
700 AfAlA|BIBIBIC|ClClCiC]ClC JC INAINAINAINA
500 AlalAalAlAIBIB B IBIC|CcIClCICICCIC INAINAINA
500 | [Ala|Aa{AlA|A|AIB|[B|BIBIC]CICIC]ClCElCICICINA
400 AlalAlAlalA‘AlAlAlATAlB[BIB[BlCiC|CiCclclclCc(C
300 |AJAlAlAlAlAIAIAIA]ATAIATIALIAIAIBIBIBIC]C]CFCIClC
200 |A|AlnlAalAalAaln|lAlAIAlAlAIAlAlAIAlAlB IB|BIBIlCICIC
00 JAJAIAJA|AIAIN|AIAIA]AJA]JALIA|A]AIAIBIB|BIBIBIBIC
*A" INDICATES TRUSS TYPE'A.  “B’ INDICATES TRUSS TYPE B -
'07 INDICATES TRUSS TYPE €. “NA* NOT ALLDVED.
SEE DRAVINGS ST-5 THROUGH ST-7 FOR TRUSS- DETALLS.

TABLE 7 - POST SELECTIDN - SIMPLE SPAN SIGN STRUCTURE

SIGN AREA| POST HT, : SPAN LENGTH (FEET) -
G FT) | (T2 [30]35|40145]50{55{60|65]70|75 85}90195
1000 16 -
- 24
26
" 28,
S
900 i6
24
26
28
30
800 16
‘ 24
26
28
30
700 16
24
26
28
_ 30
600 16
] P4
26
28
30

—
=
=]
iy
[=3
(%)
[uy
ey
==}
—
=
Wi,

[0.9]
(=1
i=J

125130135140 146

Y T N W CRICRT, WY, BN PIENPRSRIPY, [N PSRRIy I ) P RPRPR |-

o\O\m-n-mmmm-&mmmma\mmwmc\mﬂmm.mm
c\mo‘-.h.mma\c\@-mmmmmmmM‘mmmﬂmtﬂmm
O OO rofUl U1 O O WO Gl Oy O Gaf~ 1 U1 o L3~ U1 LA Os o
c.nmmo%mmmma\mqmmmw-qmmmmwumw-b
NADO WA W o w~N~ U ue~~ oo
N O W U O Wl 8 T Bl ~d U G g ~d ~d U7 B
ﬂmmqummd\AMQmm-ﬁw-\:ug‘a-.:-4-4--,J-h-
‘-J(.n‘cn‘ﬂ'\w'-d\lt.nf_ﬂ-b‘-d‘-l._‘-.lt_ﬂ-h-'--l‘-.l‘-lm-h"-l'--.!'-l‘-!-h-

R R R 17 I N Nl VP,

AN r—~lonos sroleo o e
mc\-h.hmc\mm.hruma\m.hmmmmmm
U UGN W~ U

O N RN [7 PRI

=~ =~ o )

dr f ) G
o ) ) e

REPRODUCED FROM | TYPE B-2 .

MINNESOTA DOT
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TABLE 7 - PDST SELECTION - SIMPLE SPAN SIGN STRUCTURE (CONTINUE)

SIGN AREA] POST HT,

SPAN LENGTH (FEET)

(S8. FTO | GFTd

30

40

o

79 85

=
o
L=—J

90

95

100

o
(=

135 146

el B
—
[ )
—
[~
(4]
(=]
wn

16
24
26
28
30

300

35

16
24
.26
28
30

400

16
24
26
28
30

300

16

24
26
28
30

200

16

c4

26
28
30

100

et il e B N T U P G Y

D—'!—"—‘l—.'—‘l—.l-ﬂi—-hﬂl—ll—‘:—-lﬁh’—nt—-n)m e

el el i El il [ VI o b I P R S R a Nt T B S Nt e e )

el [ e VR VI T IE] PR AR O NP IOC N -
e ) 0 e =00 00 PO D e e 00 G e B O e | Y
el i [ ] (AR U AP R IR o 7, RPN
T Y MO D W W W0 e bW w o O e e D
-—-n---ﬁ—h-*w‘rumt-ﬂ_'-'-h-mwm**.n.-:-l-'-c.o'-‘a"ﬁ"-h-'-“'*k""

s WD MO T e s Q) W MY ROy B B ) O O e ey

e s O T MO MO e e D GO O e B O O Y B

==l =les sww—lnoe s~ e o

W= =lebasnw-ltnranlaen o ulwugo we

r'u'---—-—-wwm_m—‘-h-hwmumox-h.n-—-md\c\a\mg&;
e r el efle s s w=ln e o s g oos o
e R e A e AR - BN N [T W= AR
O = = e W WM =0 & e oy v oy & T L1 o o W RS
mm-—-»—-j.u.wmm'—-mds-a-.a.mamm.h'mc.hmcnmwRJ'
R S R R U L e ] 17, - - N NE U PRS- NN P
CITU M) e sl B i W O O B MIT O™ O O MO~t L1 1 o

rwwumloosrwmlorn e s lvo o

GENERAL NOTE:

- DESIGN SPECIFICATIONS:
TRUSS, POST, & HARDWARE!

AASHTO STANDARD SPECIFICATIONS FAR STRUCTURAL SUPPDRTS FOR
HIGHWAY SIGNS, LUMINAIRES AND TAFFIC SIGNALS BATED-199S.

LDADING:

WIND LOAD 90 MPH. NORMAL TO SIGN FACE IN COMBINATION WITH
OTHER LDADS DUTLINED N THE DESIGN SPECIFICATIBNS

- UNIT STRESS

Fe= 1,600 PSL-

‘CONCRETE

Fs= 24,000 PSI

REINFURCEMENT STEEL

FOOTING SOIL PRESSURE
MATERIALS:

1—1/4 TONS PER SQFT.

STRUCTURAL STEEL (EXCEPT PBST TUBES)>- Mn/DOT 3306

VARIES

POST STEEL

HIGH STRENGTH BOLTS

Mn/D0T 3391.2B

ANCHOR RODS

Mn/DOT 3385

< JYPE A TRUSS

TYPE B TRUSS

FABRICATION EXCEPT REINFORCEMENT BARS,
LOWER PORTION OF ANCHOR RODS,
ALUMINUM, AND OTHER NON FERROUS - -
INCIDENTALS, GALVANIZING SHALL CONFORM
7O Mn/DOT 3392 IR Mn/DOT 3394 AS
APPLICABLE, BEARING SURFACES MUST BE
SMOOTH,

EABRICATION:

FABRICATION OF STRUCTURAL METALS
SHALL BE IN ACCORDANCE WITH Mn/DOT
2471, Wn/DOT 2564 AND THE APPLICABLE
SPECIAL PROVISIONS, ALL WELDING TO BE
CONTINUDUS. ALL CONTACT SURFACES MUST
BE COMPLETELY SEALED,

INSPECTION:

CASTINGS Mn/DOT- 3322 : :
REINFORCEMENT _ INSPECTION BEFORE AND AFTER
SPIRAL Mn/DOT 3305 ND SPLICES 2471,

WALKWAY GRATING-

RR-G-66lk, TYPE 1, STEEL -

- CONCRETE

FEDERAL SPECIFICATIONS
Mn/DOT 2461 (MIX 3Y43)

JYPE € TRUSS

- FINISH: REPRODUCED FROM | TYPE B-2

MINNESOTA DOT

AL COMPONENTS SHALL BE GALVANIZED AFTER
DRAWINGS

PAGE SHEET 2 OF 13




tinwanravaN ravaN 7aNJill llvax rawzi

Ft""”' T s s N s s sl s A
MAX,_ ' L MULTIPLES OF &'-0° TYP. ' . J MAX,
e - o 17~4* MIN. VERTICAL CLEAR@)

__WAX. SPAN LENGTH = 146' _

SIMPLE SPAN

SPECIFIC NOTES:. _
PANEL MINTING . (DDIMENSION Y IS CONSTANT AND BASED ON
THE DEEPEST SIGN PANEL ABOVE THAT |

- WALKWAY, WHEN STANDARD SIGN PANEL(S) AND
CMS ARE MOUNTED ON THE SAME SPAN,
DIMENSION Y SHALL BE GOVERNED BY THE CMS,
() MINIMUM CLEARANCE VILL BE MEASURED
FROM THE HIGHEST ELEVATION DF PAVEMENT,
SHOULDERS, AND MOUNTABLE CURBS, OR IF

£ TRUSS INSURMOUNTABLE CURBS ARE USED, THE

HIGHEST ELEVATION BETWEEN CURB LINES,

SIGN PANEL—

1 & 7]

' 13'-0" MAX
N 4000 P S " "y P PO O N ™ Y

é
2

SAFETY
RAIL -
t...__ e
Iy v S
WALKWAY SUPPORT
BRACKET AT -
. : 6*-0" CENTERS
WALKWAY ’
' mmmAwﬁ 4
10w STEEL .
{LEVATmN‘/ \—S4x7-7
REPRODUCED FROM | TYPE | . B-2

MINNESOTA DOT .
DRAVINGS | pagE | SHEET 3 DF 13




H 754 OF
CAMBER

CAMBER
SEE TABLE

NVAVAVAY

ASTM AS3, GRADE B

APT 5L, GRADES B, x42, x46, x52, x56, x60, X635

.. %CONTRACTOR SHALL DEMONSTRATE THAT THE POST MATERIAL
MEETS THE REQUIREMENTS OF ONE OF THE ABOVE CITED -
SPECIFICATIONS AND THE MINIMUM YIELD STRENGTH. :
#ND SPLICES OF ANY KIND WILL BE PERMITTED IN POSTS -
INTENBED FOR USE IN CANTILEVER TYPE STRUCTURES (BRIDGE
TYPE BO),

*ONE OF TVfI POSTS FOR SIMPLE SPAN STRUCTURES (BRIDGE TYPE -

SIMAY INCORPORATE ONE WELDED CIRCUMFERENTIAL BUTT SPLICE
CONFORMING T AWS D11 DETAIL B-U2 IN THE UPPER-1/3 OF ITS
LENGTH, BACK UP RINGS FIIR THESE WELDED SPLICES SHALL BE -
" COMMERCIAL PROBUCTS. BUTT WELDS REQUIRE RADIOGRAPHIC
INSPECTION (Mn/DOT 24713

#ALL RADIOGRAPHIC INSPECTIONS AND MAGNETIC PARTICLE TESTING
REPORTS AND RADIOGRAPHIC FILMS SHALL BECEIHE THE PROPERTY
OF THE DEPARTMENT.

SEE DRAWING ST-4 FOR BASEPLATE BETAILS.

.NEITE

N N Ll
'—-‘H’-‘L— y SIMPLE SPAN hl*‘_—_
(NOT 7D SCALE) S
TABLE 1 - POST IDENTIFICATION o= RESTOAL
PERMISSIBLE PIPE SECTIONS SPAN | CAMBER || Foron | CAMERA
IDENTIFICATION BASEPLATE | Mk YIELD=35 KST [ HIN. YIELD=¢2 KSI 0 s |9 /4
NUMBER e DUTSIDE | WALL | OUTSIDE | WALL 50 |76 |1/16 | 3/8
| & MU{70 |13716 |1/8 | 11716
20 0594 20 0.500 PS5 [1uie e |1
| 7 B NA, NA. 20 081 3 N R G
VALL THICKNESS IS MINIMUM, THINNER WALLS WILL NOT BE APPROVED sn o Trwelone |1
R - | : 2 THE 13/16 |1 3/16
' POST_IDENTIFICATION NOTES: NR([120 (2378 |t1/8 |11/4
XPIIST MATERIAL SHALL CONFURM 7O ONE OF THE FOLLOVING o0 janaeile |15/16
 SPECIFICATIONS: 140 3174 |21/16 |13/16 | -
ASTM A709, GRADE 36 150 |33/4 |2 /16 |1 /16

CAMBER AND DEFLECTIEINS SHOWN ARE AT §
SPAN, THE DEFLECTIONS AND CAMBER AT THE
QUARTER POINTS SHALL BE APPROXIMATELY

WALKWAY WEIGHTS:

757 OF THESE VALUES.

1. USE 3'-4 3/4" WIDE GRATING & 44 LBS/FT,
2. WEIGHT INCLUDES HANDRAIL (12 LBS/FT. AND
FIXTURE MOUNTING CHANNELS (4 LBS/FT..

MINNESOTA DOT
DRAWINGS

REPRODUCED FROM

TYPE

B-2

PAGE.

SHEET 4 OF 13




30
TYPICAL SPACING .
: S Llex1i/2 x
/‘ 174 x 1'-11* BA :
y 7
P B
< oz
Jim
S e -5
Notewvexewex . N\ Lewex2iex
174 x -0" BB V4 x 3-2' BC
' TOP VIEW
e . ’ : WELIED BUTT SPLICE PERMITTED.
5-0 TYPICAL SPACING , o = [N CANTILEVER E:D OF CHORDS™
Lo LONGER THAN 40°~0*
Al : L6 x6x1/2 :
[ - : _[ . ! I .
| ‘ X} n
2% 2172 % K ' _
SEE DETALL / /4 x 710 1/2* AB 3 _ 2L1?21;al;(4
PLATE F AC e M F AC | x 56" A€
! S |
' 'Lauaxgl:aue{ 3
I/4 x 7'-9' AA -
X ; . 3 t____ﬂ; ]
Al e \_ '
- Sie —L 6 x6x L2
 BE !
(ELEVATION - | ELEVATION
a1 13/16” DIA. PUNCHED DR : b . 1’6" 0 FIRST INTERIR ' £ WALKWAY
E| Loy SRR BRI et waron sy o iy
= = , CBORCD , : R ;[T o e 2 V4!
e e - v 1R als - ‘
. Jiq B _ 6 -
[+4]
o] -
f S |
[1%] .
: ~
i _ le 0}
3'-0' TYP. ! WALKWAY SUPPORT CINNECTIONS . i '
T SPACING AT 6'-0" CTRS. EXCEPT AT
) ENDS OF CANTILEVERS
BOTTOM VIEW _ - BOTTOM VIEW
NOTE: _ | - | .
FOR TETAILS SEE PAGE 8 : , o
TRUSS TYPE A REPRODUCED FROM | TYPE B-2
_ | MINNESOTA DOT : -
| : DRAWINGS | ‘PAGE | SHEET 5 0OF 13




Livext1/2x

BA

/_ 174 x 2'-3' BA L

2'-10' B/B ANGELS]

N_Lategxaex
" 5/6 x 36 1/2° BC

N Levexeayvex
5/16 x ¥~4 1/2° BB

TOP VIEW

WELDED BUTT SPLICE PERMITTED
{iN CANTILEVER END GF CHORDS
LONGER THAN 40'-0*

WALKWAY SUPPORT CONNECTIONS

30 TYP,

' SPACING AT €"-0" CTRS. EXCEPT AT
ENDS DF CANTILEVERS 7
- BOTTOM VIEY
SIMPLE SPAN
NOTE:

FOR TETAILS SEE PAGE 8

TRUSS TYPE B

1 L 6 %6 x3/4 A
A’I /L ) L M . 1
B | 3 . .
: R -ER R L - _
/ 5/16 x B'-0 5/8" AB 8 Law2x
CPLATE T, NIV g 12 1/2 x 5/16
 SEE DETALL ‘ A = AC f x 56" AF
| s |
| 7
_ L2 1/27x 21/2 x : ® i :
, 5/16_x 741" AR . : : :
* ——  — F —h
: : -5
A T_/_ _ LA : G~ ‘TX"IA.
Lexb6x34 . ‘ LB
ELEVATIDN ELEVATION
13/16° DiA. PUNCHED DR _ 7'=6* 10 FIRST INTERIOR g vu?)Lngv
518 VALKVAY ATTACHNENT € VALKVAY SUPPORT (TYP) AR SR e 3 i
el ) - ICB OR €D , A ™ 2
J I BA- - |}
[l A -
Etg BB L B:G
m Bl B8 T 1 '
od .
T 6
5]

BOTTOM VIEW

CANTILEVER END

REPRODUCED FREM TYPE B-2

MINNESOTA DOT

DRAWINGS PAGE
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L1182 x 112 x
X 2'—6* BA

[1/4
a—

6'-07 TYPICAL SPACIN

TO0P_VIEW

WELDED BUTT SPLICE PERMITTED
BN CANTILEVER END DBF CHORDS
LONGER THAN 46'-0"

oL 3x 22 x5/16 N_L3x2lex
X -4 1/2' BB - 5/16 x 36" BC
o TOP VIEW -

PLATE F - '
SEE DETAIL 8x8x5/8 _
- A’i A_L ‘ ] L l
s CIxzTEx 4 - : —_—
-X A . 3
h \ v L3x2we
/516 x 7'~ 5/8" 4B 7 4l X B/16 «
: "oz AC -4 hE
: ' 2
L. 7 M
: Laxzife x /7 SE I ;
5/16 x 7'-5 1/8° AA A ¥ ;
e T f._:'l- Il-__jﬂ L | '
- . . . 4‘.‘6[
A | T : CE/ "-;rr’lﬁ :
‘ LB
ELEVATION ELEVATIGN
e 13/16' ”é% PUNEH;I? o _ 7'-6" T0 FIRST INTERIOR € va%‘;#v '
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