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Connecting you with Texas.

Elevation Working Drawings
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Sign Structure Design Details
Structure Type COSS #1
Roadway CL Alignment
Station #R+HERHE
Design Data
Applicable Standard HCOS5-Z1, COS5-Z1 THRU Z4
Span Length ft ##
Sign Area sq ft #H#HH
Maximum Sign Area sq ft AR
Design Wind Height ft HH
Tower Height ft 4
Tower Outside Diameter ft #a
Tower Wall Thickness ft #H#
Foundation Design

Shear kips H#
Torsion kip-ft A
Moment kip-ft FHHHH
Foundation Top Elev it HHRHH
Foundation Tip Elev it HHB U
Drilled Shaft Diameter in ##

Saoil Sand or Clay

Penetrometer Value (TCP), "N" #
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Connecting you with Texas.

Elevation Working Drawings

STRUCTURAL DESIGN NOTES:

Sign Area shall be less than Maximum Sign Area.

If a DMS is being used, 5ign Area of DM5 is calculated as
the area of the Slgﬂ multiplied by 1.42 to account for
greater drag on the DMS sign.

Maximum Sign Area is equivalent to Design Span x 10 ft.

Design Span shall be the Span Length rounded up to the
nearest tabulated value. When required Sign Area is greater
than the Maximum Sign Area, Maximum Sign Area can be
increased by increasing Design Span or using standards from a
higher wind speed, e.g. using CO55-Z3 in a Wind Zone 4 county.

The following formula can be used to determine the maximum
structurally allowable Maximum Sign Area for when assessing
structures.

Maximum sign Area = wh X pz X (10 ft) X (Design Span)

Where
wh is the adjustment factor for the design wind height
Z is the adjustment factor for selecting a stronger standard
xample: 1.31 when using a COS5-Z3 standard in a wind

Zone 4 county.

wh

Yz

Standard Used
Design
Wind " ~ ~ o oy =t
Height,| h ;‘L:;.:g m N N N N
Ha () 2 88|88
:LIJ: O ] L] O
<30 1.00 1 1.10 | 1.00 - - -
31-50 0.91 2 1.36 | 1.23 | 1.00 - -
51-100| 0.80 3 1.72 | 1.56 | 1.27 | 1.00 -
101-150| 0.71 4 2,24 2.04 | 1.65 1.31 1.00
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Sign Structure Design Details
O o o Structure Type Double COSS DMS
Elevation Working Drawings
g g Station #ELHE #EHE
Design Data
Applicable Standard 5z
Span Length ft ##
Span A Length ft ikl
Span B Length ft #E
Sign Area sq ft L
Span Length Design Wind Height f ##
B ) P Truss Details
PD» W x D = Widthx Depth |RLx it #x#
- ¢ Column & Drilled Shaft Length of Truss Panel ft End =# ; Other=4#
I H5 Bolt Diameter in i
| Total # of HS Bolts in Tower Connection #
b4 . € Truss Member L # x # x #/#%
e LS sien Chord HS Bolts Req'd #
%
¥ Dead Load Diagonal "5 ;’:‘;:::;q,d L#x ‘;r uchid
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. Wind Load Diagonal 1S Bolts Req'd #
N = g . Member L#x #x#/%
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S‘ § 3 E Wind Load Strut 15 Bolts Reg'd "
it i Truss Dead Load [ bsit ##
|2 Truss Deflection | in X
E  pottom of Tower Details
| Base Plate Tower Height t ##
— Edge of / (typ) Helg i
[~ Pavement / Tower Diameter in ##
” —_— | Tower Wall Thickness in ##
R Tower Ah at Truss CL in W
- e \ Base Plate DJ‘gmeter 'l:n ki
o ‘— Natural ground or - Thrck.ness i i
< aﬁf;ﬁgﬁﬂﬂfﬂ\/yﬂ?g};ﬂ% Circle Diameter | in ##
Anchor Bolt | Number of Bolt #
Bolt Diameter | in ##
Drilled Shaft Foundation Design
Shear kips A
Torsion kip-ft HAHHH
T Moment kip-ft ##H# HR
Foundation Top Elev ft AN
Foundation Tip Elev ft HH# AR
Drilled Shaft Diameter in ##
Soil Sand or Clay
Penetrometer Value (TCE), "N" #
Main Drilled Shaft Steel XX (#XX Bar)
Drilled Shaft Spiral Reinforcing 3#X Spiral @ X in Pitch
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Elevation Working Drawings
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Connecting you with Texas.

Elevation Working Drawings
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Sign Structure Design Details

Structure Type 058 #1
Roadway CL Alignment
Station Lt HH#
Design Data

Applicable Standard 058-Z1 thru Z4, HOSB-Z1 thru Z4
Span Length ft W #
Sign Area sq ft HEHE
Maximum Sign Area sq ft I
Design Wind Height ft H#

Tower Type Truss, Pipe or Concrete
Left Tower Height ft ##
Right Tower Height ft i #
Average Tower Height ft ##
Foundation Design
Foundation Uplift kips watat wH#
Left Foundation Top Elev ft A
Left Foundation Tip Elev ft GG
Right Foundation Tap Elev ft R HEE
Right Foundation Tip Elev ft BRE SR
Number of Drilled Shafts #
Drilled Shaft Diameter [ in ##
Soil Sand or Clay

Penetrometer Value (TCP), "N" #

10




—_

Vi Connecting you with Texas.
Texas Department of Trangportation

Elevation Working Drawings
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Sign Structure Design Details
& 7exas Department of Transportation Structure T S 058 ”ff;;,‘;:,,f::j"m’
Station #E+HEHH
Design Data
- - - Appilicable Standard 5Z
Elevation Working Drawings Pl Spantenats T ¥ b
Simple Span Length ft i
Cantilever Span Length ft A
Sign Area sq ft EH# HH
Design Wind Height ft ##
Truss Details
W x D = Width x Depth ft x It # x#
Length of Truss Panel ft End = # , Other=x #
High Strength {H5) Bolt Diameter | in #r#
Spon Length Cantiever Span Lengih Total # HS Bolts in Tower Connection #
Applicable Truss Simple Span Cantilever Span
#### N #EHE ##.#E ##.#E ##H#H ###E Membef L # x4 x #18 L#x#x #/,#
| Chord HS Bolts Req'd * ¥
Member L#x#x#/# L#Ex#x#/#
W—H 47 DMS or Sign H iﬁ_r DMS or Sign [~ €S Dead Load Diaganal HS Bolts Reg'd # #
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JEL ; Wind Load Diagonal [—=p Req'd m ¥
Member L# x # x #/# L # x # x #/#
% Dead Load Vertical HS Bolts Reg'd ¥ ¥
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% € E § € % % Wind Load Strut HS Bolts Req'd W P
g 38 3 3 Truss Dead Load [ b/t ## ##
b Truss Deflection ‘ in ## #.#
Tower Details
Tower Type Truss or Pipe Concrete
Left Tower Height ft #it
Right Tawer Height [ ##
Average Tower Height ft # it
Column Spacing ft #
Column Size W x #
Tower Diagonals LS # X # X #/#
Tower Struts S H#FXF X #/E
Maximum Bracing Spacing "S" it #
| Diameter in H#.H##
Anchor Bolts [ Length [ft-in 7 7
Base Plate  [inxInxin [T
Foundation Design Left Tower Right Tower
Foundation Uplift kips R AR s
Left Foundation Top Elev ft #HERAH RHRHAHE
Left Foundation Tip Elev ft HRE R HEHHEE
Right Foundation Top Elev ft HEHHE HEHHE
Right Foundation Tip Elev it B GE HEHE HH
Number of Drilled Shafts ## #3#
Drilled Shaft Diameter | in ## £
Soil Sand or Clay Sand or Clay
Penetrometer Value (TCP), " # # 2
Main Drilled Shaft Steel ## (### Bar) ## (##3# Bar) H
Drilled Shaft Spiral Reinforcing ## Spiral @ # in Pitch | ## Spiral @ # in Pitch
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- This Spreadsheet is to assist filling out structural information for Cantilever Overhead Sign Structures

Used Input and modification
Design Fails
Design Passes

- Input Structure information in column B

- Input sign information in cells E6:114

- Unused rows for sign information should be left blank

- Design Wind Height must be entered before selecting a Standard
- For Single Cantilever Span designs

Sign Structure Structure Information Sign Information
Wind Zone ZONE4 Sign |Width (ft)|Depth (ft)] E.(ft) E, (ft)
Design Wind Height (ft) 60 1|Sign 10 20 25 1
Standard COSS-Z3 2|Sign 15 10 10 0
Length of Span (ft) 40 3
Tower Height (ft) 23 4
Sign Structure Location 5
Alignment? Enter Value 6
Station Enter Value 7
Sign Structure Foundation Information 8|
Top of foundation (ft): Enter Value 9
Tip of foundation (ft): Enter Value 40
Sand or clay: Clay
Penetrometer Value "N" (TCP) Enter Value 35
30
Sign capacity
Wheight 0.80 z Z I I
Yzone 1.31 £ 2
Sign Area 350 2 .
Maximum 5ign Area
(Pheight x Pzone x Sign Area) 418 10
Structural Design Check 350 sq ft < 418 sg ft, GOOD >
oL

-10 0 10 20 30 40 50 1 4

Width, Ex
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l Texas Department of Transportation

Connecting you with Texas.

Sign Structure Design Details

Structure Type Single Cantilever
Roadway Enter Value
Station Enter Value
Standard Design Data
Wind Zone ZOME 4
Selected Standard CO53-23
Length of Span 40 ft
Sign Area” 360 sqft
Maximum Sign Area” 418 sqft
Design Wind Height 60 ft
Tower Height 23 ft
Tower Diameter 30 in
Tower Wall Thickness 0.3121in
Foundation Design
Shear 14 94 kips
Tarsion 27672 kip-ft
Moment 361.67 kip-ft
Foundation Top Elev Enter Value ft
Foundation Tip Elev Enter Value ft
Drilled Shaft Diameter 54 in
Saoil Clay
Penetrometer Value "N" (TCP) Enter Value

15
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Connecting you with Texas.

Elevation Working Drawings
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Sign Structure Design Details
Structure Type Single Cantilever
Roadway Enter Value
Station Enter Value
Standard Design Data
Wind Zone ZONE 4
Selected Standard C0OSS-73
Length of Span 40 ft
Sign Area™ 350 sq ft
Maximum Sign Area™ 418 sq ft
Design Wind Height 60 ft
Tower Height 23 ft
Tower Diameter 30in
Tower Wall Thickness 0.312in
Foundation Design
Shear 14.94 kips
Torsion 276.72 kip-ft
Moment 361.67 kip-ft
Foundation Top Elev Enter Value ft
Foundation Tip Elev Enter Value ft
Drilled Shaft Diameter 54 in
Soll Clay
Penetrometer Value "N" (TCP) Enter Value

16
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Bridge Design Manual - LRFD

J TEXAS DEPARTMENT OF TRANSPORTATION

Traffic Standards (English)

Texas
Department

Last Update: Thursday, May 22, 2025 )
of Transportation

NOTICE: By downloading these files, receiver accepts the terms and conditions of TxDOT's CAD Standard Plan File

INSTRUCTIONS: Click an the Microstation (DGN) filename to download.

MicroStation (DGN) filenames that have the companion icon can be viewed in Adobe® Acrobat® Reader by c Bridge Division

Seprember 2024

*T

Ancillary Structures Guidance y £
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Connecting you with Texas.

I Texas Department of Transportation

COSS - Material Availability

10' SPAN
SEl rowerere | ancrorsours | BASE |rruss DESIGN LOADS
=0 PLATE
R BOLT
0.D.| WALL | DEFLsizE O | size | perL |sHear| Torsion | momenT
"\ tHick | aH | Dia |no.| SR av v T M
i 1@m | n) | () | (i) o (in) in) | ips) | (k-f) (K=ft)
14 V16 025002160 1% | 8 | 19 | 22x2 | 037 | 824 | 39.02 | 12656
15 |16 |0.250 0244 1% | 8 | 19 | 22x2 | 041 | 8.28 | 39.09 | 135.03
16'| 16 |0.281]0.245) 1% | 8 | 19 | 22x2 | 0.40 | 8.32 | 39.05 | 143.37
17 |16 |0.281]0.273) 1% | 8 | 19 | 22x2 | 0.43 | 8.35 | 39.11 | 151.94
18| 16 |0.281|0303] 1% | @ | 19 | 22x2 | 0.46 | 839 | 39.18 | 160.56 SPAN 10',15' & 20"
19016 |0313(0302f 1% | 8 | 19 | 22x2 | 045 | 843 | 39.13 | 169.03 W x D = WIDTH x DEPTH A5x 4.5 # BOLTS
20016 |0313]0332 1% | 8 | 19 | 22x2 | 0.98 | 847 | 39.19 | 177.75 CHORD Laxdxh 6
21016 |0344]0331 1% | 8 | 19 | 22x2 | 0.47 | 851 | 39.14 | 186.30 :
22016 |0.344|0361] 1% | 8 | 19 | 22x2 | 0.50 | 854 | 39.19 | 195.13 DEAD LOAD DIAGONAL L2x2x _ﬁﬁ 3
23') 16 |0.344|0.392] 1% | 8 19 22x2 | 053] 858 39.24 204.01 WIND LOAD DIAGONAL L3x3x¥Hs 4
24 | 16 |0.344 (0424 1% | 8 | 19 | 22x2 | 056 | 662 | 39.29 | 212.96 DEAD LOAD VERTICAL L2x2x%s >
25 016 |0.375|0.422] 1% | 8 | 19 |22x2%| 054 | 666 | 39.24 | 221.69
26'| 16 |0.375|0.454] 1% | 8 | 19 |22x2%| 057 | 670 | 39.29 | 230.75 WIND LOAD STRUT L2x2x%s 1
27 0 16 |0.406 |0.452] 1% | 8 | 19 |22x2%| 056 | 674 | 39.24 | 239.58 TRUSS BRACE L2x2x% 1
28'1 16 |0.406 0484 1% | 8 | 19 |22x2%] 059 | 877 | 39.28 | 24874 TRUSS END BRACE L2x2x%s 1
29'1 16 |0.406 |0.517 1% | 8 19 22x2%| 062 8.81 39.32 257.97 TRUSS DEAD LOAD 66 Ib/ft
30') 16 |0.438|0.514) 1% | 8 19 | 22x2%) 061 | 8.85 39.28 266.95
31'| 16 |0.438 0547 1% | 8 | 19% | 23x2%| 0.64 | 8.89 | 39.31 | 276.29 NO. & SIZE OF H.5. BOLTS IN CHORD ANGLE 6 ~%" DIA ea
32 |16 |0.469]0.545] 1% | 8 | 19% [ 23x2%| 0.63 | 893 | 39.27 | 28541 TO TOWER CONNECTION PLATE

19
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Connecting you with Texas.

l Texas Department of Transportation

- - - -
OSB - Mat | Availability
ateria valiabpliil — —
TOWER LEG UPLIFT (kips) TOWER HEIGHT
W 14 x 38 (137.7) 25"
W14 x 38 (143.7) 26"
155" SPAN W 14 x 38 (149.7) 27"
W16 x57 (155.8) 28'
50x5.0 # BOLTS W x D = WIDTH x DEPTH W16 x57 (164.5) 29
L6Ex6x% 16 CHORD W16 x 57 (170.8) ‘g 30
L3x3x% 5 DEAD LOAD DIAGONAL W16 x 57 a77.2) < 31 ]
Wi6é x57 (183.7) t 32" %
L4x4x%s 5 WIND LOAD DIAGONAL W16 x57 (190.3) 3 33' e
L3x3xY 4 DEAD LOAD VERTICAL W18 x 60 (196.9) 3 3¢ | ©
W 18 x 60 (203.6) w 35! ]
L2%x2%x ¥ 2 WIND LOAD STRUT W18 x 60 (210.0) N e s
L3x3x¥% 1 TRUSS BRACE W 18 x 65 (216.9) § 37 2
et [l
L6x6x% 1 TRUSS END BRACE W18 x 65 (223.8) 3 33 Fr |
W 18 x 65 (230.8) bt 39' @)
DEFL =4.87" DL = 215 Ib/ft TOTAL DEFL & TRUSS DL W18 x65 237.8) 20 —]
W18 x 65 (244.9) 41'
W18 x 65 (252.1) 42"
W2l x73 (267.0) 43!
W21 x73 (274.6) 44"
W2l x73 (282.3) 45"

(1) Tower heights between 20' to 28"
have been evaluated with both
tower legs at the same height and
a 10'differential between the HL
tower height and the HR tower
height.
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