sr’“ September 19, 2024
l Texas
Department
of Transportation

Foundation Designh Updates
for Ancillary Traffic Structures

Ryan Eaves, P.E.

Geotechnical Branch Manager — Bridge Division



¢

Connecting you with Texas.

I Texas Department of Transportation

Table of Contents

3 | Standard Lists

22 | Design Approach

25 | Standard Use Examples

39 | Updates and Conclusions



¢

. Connecting you with Texas.
I Texas Department of Transportation

Types of Ancillary Traffic Structures

Standard Soil Strength | Design Loading Conditions
Parameters

Large Road Signs SMD (8W2) - 08 Ny C, ¢ Not Specified
Overhead Sign Bridge OSB - FD Nicp, C, @ Uplift Loading and Moment
OSB - FD - SC
Monotube Sign Structure (Cantilever) MC(7) - 22 N+cp Axial, Moment, Torsion, and Shear
Monotube Sign Structure (Span) MS(7) - 22 N1cp Axial, Moment, Torsion, and Shear
Cantilever Overhead Sign Support COSS - FD Nicp G, ® Moment and Torsion
Roadway Illumination Pole RID(2) - 20 N+cp Not Specified
High Mast Illumination Pole HMIF(2) - 98 N+cp Not Specified
Traffic Signal Pole TS - FD - 12 N+cp Moment and Shear
Intelligent Transportation Systems ITS(4) - 15 N+cp Not Specified
Pole
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CONCRETE FOOTING EMBEDMENT «» IN FEET
(See SMD(2-2) for Shaft Diameter)
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Overhead Sign Bridges
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9. Compute the requlired Ien?ih of drilled shaft by
adding 3°=0° to the required embeament |ength.

GENERAL NOTES:

These chorts are to be used for Simple Span
Overheod Sign Bridges with two shafts per tower.

Humbers shown on curved |lnes are LIDI:H' In kip.

Dead |ood of concrete in drilled shafts is
Included In curves.

Minimum embedment of drilled shafts is two
diameters.

Load curves shall not be extropolated below
the N value of 5 blows per foot,
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GENERAL NOTES:

Minimum embedment of drilled shafts is fwo diameters. Add 3‘-0" to
required embedment length to determine required length of drilled shaft.
These graphs are intended for use with Overhead Sign Bridges,
with one shaft footing. (Not suitable for cantilever structures).
= Cohesive shear strength of soil, in psf.
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Monotube Sign Structure - Cantilever

TOP OF DRILLED SHAFT DESIGN LOADS DRILLED SHAFT EMBEDMENT LENGTHS
90 MPH WIND SPEED 90 MPH WIND SPEED
Span Fost Axial Moment | Torsion | Shear Span Post TCP TCR TCP TCP
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Monotube Sign Structure - Span
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* Moment Values in kip-ft
15 | | | ®
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i The Orilled Shaft Lood Curves were developed in terms of
app | ied moment, sheor, and torsion.  Moment combined with
shear controlled the length of the shafts for the Dlow count
range considered. Wnile moment is used to represent the
design curves in the Driiied Shaft Load Curve plot, sheor
wds also taken into occount.

The 700+ curve s valid for designing foundations for lood
cases with o moment greater than or egual to 700 k-f+,

uUse the foundation design curves only for the design looding
listed on this stondord. A custem foundation design is

required for soil profiles with blow counts less than 10 bl/ft,

Interpolate moment volues that ore Detween two Curves.

Connecting you with Texas.

TOP OF DRILLED SHAFT DESIGN LOADS
90 MPH WIND SPEED
Span Post Axial Moment | Tersion | Shear
JLength( Heignt | ikips) | tk-Ffti | (k-ft) | (kipsi
18 7 119 33 11
20° 2] 134 27 5
4a0° 10’ 10 189 24 B
A 14 251 2z T
50" 20 ne 23 8
15" A 150 51 14
70 g 169 44 11
50° 30" 12 237 41 |
40" 18 EIE 44 9
v 13 389 25 9

Petermine foundation embedment length Dosed
on the blow counts In the upper 20 ft of soll.

Terminate shafts encountering rock with a
minimum rock penetration of 8 f+, while
maintaining a minimum shaft+ embedment length
of 20 f+,

11
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Cantilever Overhead
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Roadway Illumination Pole
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r
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High Mast Illumination Pole

High Mast Pole

3 Flat turns
of #4 spiral

6-0"

1" Joint
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o 7

FOUNDATION DETAIL

plans.
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Drilled shaft lengths as determined from
the foundation design chart or other acceptable
methods are to be as shown elsewhere on the

®

DRILLED SHAFT LENGTH (FEET) (B)

DRILLED SHAFT LENGTH (FEET) (§)

Includes normal 3 Ft exposure.
Shafts with more than 3 Ft exposure
must have additional length.
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60

5 \,_.rg 175" Pple,| 667 D1d Drililed Shdft, [30 Ma. 1|t
150" Fole,[ 607 Diq Orf|i Ied Sndft, [20 Mo. 1l BaFs
23 d !
A 1
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TEXAS CONE PENETROMETER TEST TABLES
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Traffic Signal Pole

FOUNDATION DES]GN TABLE NOTES: ®
AE g?‘_WEE WG EMBEEDE'ED PR LE] ssn T FOUNDAT [ON (@) Anchor balt design m,e.m,s the FOUNDATION SUMMARY TABLE -
FON  [DRILLED L LENGTH- f+ ! DESIGH foundat ion capocity given e
TYPE | SHAFT TEXAS CONE PENETROME TER| ANCHOR | £y | BOLT LoD @ TYPICAL APPLICATION Foungarion Design Loogs. LOCAT 16N W' | FoN | NO. DRILLED, safl LENGTH
DIa | VERT SPIRAL Digws/f1 BOLT | &, | clm |ANCHOR GSIENT|SHE AR 1DENTIFICATION| B-O% | ool oy
BaRS | & PITCH[™p 15 a0 DlA oia |TYPE [ "e-rt |Kips (@) Foundation Design Loods ore the /1, EA [54-8 [30-4] 36-4] 368 4z-a

al lowoble moments and shears at

24-4 | 24° [4-wslez ot 027 s7 | 5.3 | as Yoo | 3 fiznc 0 1 |Redestal pole, pedestol mounted The base of The srrucrore.
30-A 30 B- =90 %3 ot €7 | 11.3 10.3 8.0 1Y 55 17" 2 BT 3 |Most orm ossembly. (see Selection Table) (@) Foundotions may :x ll?led ssbﬂ‘n;ely
o grouped occorging 1o 8imilority
- - - - Most arm assembly. isee Selection 'mI!F
36-A 36" |1o-®9{w3 ot 67| 13.2 | 12,0 9.4 LR 55 19 2 131 5 |30" stroin pole with or without luminoire) ?;rlwh:'ég':.'g';z AT ohbb 134 ;?y_
Mast arm ossembly. (see Selection 'IGDlI'I @

- - - . 15, 13, 10,4 " 1" 1 Strain pole toller thon 307 & stral Field Penetromater readings of o depth
36-8 36 12- £9|43 at & 5.2 3.6 0, 2 55 2 2 80 7 pora with mast orm of oporonimerely 3 1o 9 "\gﬂ oy be
az-2 42" |14- #9|®3 at 67| 17,4 | 156 | 11,9 | 2V | 55 | 23| 2 271 9 |Mast arm ossembly. (see Selection Tablel used to odjust shaft lengths,

(B If rock is encountered, the Drilled
ft shall extend o minimum of fwo
diometers into sclid rock.
FOUNDATION SELECTION TABLE FOR STANDARD MAST Troffic Signal Pole @?etil:\?l lengths | 'Desi?ﬁ 'a:r: are
0 ollow interpolotion for o r
ARM PLUS ILSN SUPPORT ASSEMBLIES (ft) penetranerer volues. Round fo neorest
FON 30-A FON 36-A FON_36-B FON 42-A foot for entry into Summory T
5 MAX SINGLE ARM LENGTH 32" 48"
Za 24" X 24 £ JNCHOR BOLT & TEMPLATE SIZES
Wi 28' X 26° g| BT @ sor| 1or |eotrow | ot | e N
£ MAXIMUM DOUBLE aRM 32 x 28° 327 X 32 g T | LENGTH | TREAD | THREAD | CIRCLE
5; LENGIH COMBINAT [ONS 3% X 3% P ¥ [ 3- — 2% | T 5%
g= 40" X 36 2 12" | 37 -a 6" a" (8 10" 7"
44" % 28° ad X 36’ 3 7N T S LN 19 ] T ¥
> |MAX SINGLE ARM LENGTH 38° 44° o S 4 -3° B 5" 21" 12 W 8"
Sa 24" X 24" b 2V | 4o 9* 5 'f,‘ 23" 13 %] 9%
: 0 ©
g s DOUBLE. am 26 % 28 & @u.n dimensions
32° % 24 32" % 32" lonoer o118 are occeptople,
io UENGTH" CORB AT oW T
! Use overoge N value over
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. Connecting you with Texas.
I Texas Department of Transportation

Types of Ancillary Traffic Structures

Standard Soil Strength | Design Loading Conditions
Parameters

Large Road Signs SMD (8W2) - 08 Ny C, ¢ Not Specified
Overhead Sign Bridge OSB - FD Nicp, C, @ Uplift Loading and Moment
OSB - FD - SC
Monotube Sign Structure (Cantilever) MC(7) - 22 N+cp Axial, Moment, Torsion, and Shear
Monotube Sign Structure (Span) MS(7) - 22 N1cp Axial, Moment, Torsion, and Shear
Cantilever Overhead Sign Support COSS - FD Nicp G, ® Moment and Torsion
Roadway Illumination Pole RID(2) - 20 N+cp Not Specified
High Mast Illumination Pole HMIF(2) - 98 N+cp Not Specified
Traffic Signal Pole TS - FD - 12 N+cp Moment and Shear
Intelligent Transportation Systems ITS(4) - 15 N+cp Not Specified
Pole

20
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Connecting you with Texas.

I Texas Department of Transportation

Intelligent Transportation Systems Pole

TABLE 2: ITS POLE - 110 MPH (W/ 2 SOLAR PANELS) @
TorP
poLE SHAFT (D @ BAse pLATE (D) PLATE@ ANCHOR BOLT (3) FounDATION (B)
poLE WALL BoLT | BOLT
HEIGHT | BoTToM | ToP INSIDE| THICK LENGTH | TEMPLATE | TEMPLATE | TEMPLATE | DRILL SHAFT DEPTH - TEXAS| DRILLED
pore| (FT) | ouTsiDE |outstoe| (HICK | pra " T SIOE| CIRELE| HOLE | wess | BURSIDEN B0 0, 81 OF poL7 | INSIDE | OUTSIDE | WIDTH | CONE PENETROMETER (N - | SHAFT
TYPE| DIA. (IN) | DIA. (IN) (i) (N (IN) HNJ‘ (N MIN. (IN) | DIA. (IN) DIA. (IN) (iN) BLOWS/FT.) (SEE NOTE 5) DIA. (IN)
@ N=10 | N=15] N=40
2 ¥ Weatherproof A ‘B < ‘D ‘E ‘F ‘G H r o K r " ‘v o P o ‘R
g
20 10 g /2 |10-1/16 21 16 1-1/4 1-12 9 1 4 29 14 18 2 14 12 10 36
30 13 9 1/2 13-1/16 24 19 1-9/16 | 1-3/4 io 1-1/4 & 35 16-1/2 21-1/2 2-1/2 18 15 11 36
LIQ.I 40 15 9 1/2  |15-1/16 25 21 1-9/16 | 1-3/4 i 1-1/4 &6 35 18-1/2 23-1/2 2-1/2 20 17 12 42
?‘\ 45 16 10 /2 |17-1/16 27 22 1-9/16 | 1-3/4 11 1-1/4 8 35 19-1/2 24-1/2 2-1/2 21 18 13 2
. -] 50 17 10 1/2 18-1/16 28 23 1-9/16 | 1-3/4 11 1-1/4 8 35 20-1/2 25-1/2 2-1/2 22 19 14 42
et 55 @ 19 11 5/8 |19-1/16 30 25 1-9/16 2 12 1-1/4 8 35 22-1/2 27-1/2 2-1/2 24 20 14 42
60 @ 20 11 5/8 |20-1/16 EX 26 1-13/16 2 12 1-1/2 6 40 23 29 3 25 21 15 48
TABLE 3: ITS POLE - 130 MPH (W/ 1 SOLAR PANEL)()
TO0P
poLE sHAFT (D @ Base pLare (1) PLATE@ ANCHOR BOLT (3) FOUNDATION (3)
e WALL oLt | BoLT
HEIGHT | BoTTOM TOP INSIDE THICK LENGTH | TEMPLATE | TEMPLATE | TEMPLATE | DRILL SHAFT DEPTH - TEXAS| DRILLED
poLe| (FT) | ouTsiDE |ouTsioE| THICK | pra ”Dulzsgﬂ,ﬁ CIRCLE| HOLE | Wess %‘::5;% (D,’N",' WO OF| OF BOLT | INSIDE | OUTSIDE | WIDTH | CONE PENETROMETER (N - | SHAFT
TYPE| DIA (N |DIA ()| NGBS | ) T |y | aw MIN. (IN) | DIA.(IN) | DIA(IN) | (k) BLOWS/FT.) (SEE NOTE 5) | DIA (IN)
o N=10] N=15] N=40
] 8 © o | E F kg H P v x| " w o P - "
20 10 8 1/2 |10-1/16 21 16 1-9/16 | 1-3/4 9 1-1/4 4 35 13-1/2 18-1/2 2-1/2 16 14 10 36
30 13 9 /2 |15-1/16 24 19 1-9/16 | 1-3/4 10 1-1/4 6 35 16-1/2 21-1/2 2-1/2 18 16 11 36
HQ-I 40 15 9 1/2 15-1/16 26 21 1-9/16 | 1-3/4 0 1-1/4 6 35 18-1/2 23-1/2 2-1/2 21 18 13 42
a 45 16 10 172 |16-1/16 27 22 1-9/16 | 1-3/4 11 1-1/4 8 35 18-1/2 24-1/2 2-1/2 23 19 14 42
o 50 17 10 1/2 17-1/16 28 23 1-9/16 2 11 1-1/2 8 40 20 26 3 24 20 14 42
55 @ 19 11 5/8 (19-1/16 30 25 1-13/16 2 iz 1-1/2 8 40 22 28 3 27 22 15 42
60 @ 20 11 5/8 |20-1/16 31 26 1-13/16 2 12 1-1/2 8 40 23 29 3 28 23 16 48
5. Recommended embedment lengths are for information purposes only. Foundation embedment depth
is based off Texas Cone Penetrometer Value N = 10 blows/ft. for soft sails and up to 2 1
40 blows/ft, for hard soils. Foundation lengths shall be as shown on the plans, or as directed
by the Engineer. Foundations will be paid for under Item 416, "Drilled Shaft Foundations"
[TS Pole with Cabinet unless otherwise shown on the plans.
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I Texas Department of Transportation

Connecting you with Texas.

Design of Laterally Loaded Structures

* Design philosophy different than
bridges

- Approach differs from axial
capacity design

= Brom’s method
= P-Y analysis
- Transient load controlled

= Often designed assuming loads
are static

- Often wider boring spacing

Wind Force

i —

e

(a)

i —

Two - Shaft
Foundation

Column

Dead
Load

Single - Shaft
Foundation

)

(b)

22
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Connecting you with Texas.

I Texas Department of Transportation

LRFD Update RN 2T

A Y \ — AvErage

o Y \ == = Upper Bound
\ \ \
\
15 \ ‘
20
25 \
\
30

A
|}
\
1]
\
\
\
\
\

* All standards currently use N;cp, C, or ® to determine
foundation length

* Long-term, standards will be updated to LRFD

- TCP — SPT

* Short-term, use Geotechnical Manual — LRFD (April 2024)

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

40

= Recommended to use “Lower Bound” of ®

CORRECTED STANDRAD PENETRATION TEST, SPT N160 (BLOWS PER FOOT)

:

1]

| \

\ \
50 \

- Appendix 2: Nqcp VS Ngpr correlation

20 25 30 35 40 45 50

In Clay: NTCP =15 X NSPT DRAINED FRICTION ANGLE OF GRANULARSOIISMJ)-DEGREE)

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

In Sand: NTCP =2.0 X NSPT 23


https://onlinemanuals.txdot.gov/TxDOTOnlineManuals/txdotmanuals/geo/geo_lrfd.pdf

¢

y 4 . Connecting you with Texas.
Texas Department of Transportation

Soil Property Selection Best Practices
* Boring proximity

- New boring with SPT and laboratory
testing

- Existing TCP boring
* Soil type
* Soil uniformity with depth
* Future improvements/changes of conditions

* Shrinking/swelling soils

24
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y 4 . Connecting you with Texas.
Texas Department of Transportation

Examples
* Overhead Sign Bridges (OSB)

U e
.

- Axial (Uplift) Load

- Lateral and Torsional Load e
TxTang

EXPRESS LANE

ENTRANCE

/2 MILE

LEFT LANE
A ———A

25



=t

I Texas Department of Transportation Connectin g you wi th Texas.

Overhead Sign Bridges (OSB)

) N 2 N N e AN i AN g
" PLAN "
i R T e ‘
] * ,,,,, —
i T Y e n = s SIS DI \ =
- o E °
4 o } o
i = | ols
5| 5 | 8
I s I
a Length Simple Span a [ v
Design Loading Conditions: Uplift Loading and Moment ELEVATION

Foundation Diameter: 24” - 54~
Foundation Embedment: 4’ - 55’

SIMPLE SPAN

26
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Connecting you with Texas.

I Texas Department of Transportation

Overhead Sign Bridges (OSB)

© Given: e 7 S N T S A o
- Span, Lg = 93.0’ **************** T "
- Left Tower Height, H, = 26.3" B .1
- Right Tower Height, Hy = 22.6’ 3 | : :
- Design Wind Height, Hy = 27.0’ Iéﬁ( - | A e
- Avg. SPT Penetrometer Value, | j :L::N f .

N = 20

SIMPLE SPAN
- Dawson County =

27
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I Texas Department of Transportation

Connecting you with Texas.

Overhead Sign Bridges (OSB)

NOTE: Structures north

of ice line to be
designed for ice.

LONE 2
(90 MPH WIND)

ZONE 3
(80 MPH WIND)

Zone 2

90 mph

Design Height, Hd = 27.0’
!

Standard: OSB-Z2I

28
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I Texas Department of Transportation

Connecting you with Texas.

34 ZONE 2 WITH ICE 90 M.P.H. _ WIND
E:% TRUSS DETAILS
- SPAN S I3 %0 B w0 T 3 T
WD Wit T (RN i as [ETER] [ERER) e as T —
CHORD (&), Uniess Otrerwioe Shown || L3 x 32 % @  091] L3x32% & 31 Lix3x & a1 L3 x50 1 I rcs -y T =
BEAD LoAb BTAGINAL - TR [ Tl L aaax X EXEEE, 21
0 Lo DTG TR e EIEEET 1 ST P
i i SRS NS E s NS L LS LEEL D TIEaE ZONE 2 WITH ICE 90 M.P.H. WIND
i WIND LGAD STRUT = e E T IS FEE th Ty V" Do, F.S. Bolts
L85 TOTAL DEFL. & TRUSS D.L. DEFL=0. 11" L=42 |b/ft |DEFL=0.18" L=42 Ib/tt |DEFL=0, 22" L=47 |b/f1 DEFL=0, - il
i }LTH Spons 76" Thru 1557 TRUSS DETAILS
iR 5 - ToLUMN SFACING 5.0 5.0 5.0 6. B v r 7
gﬁz 5 - oL S — & L L b 80 85 90 95 SPAN
i : CER N T AN R N1 T N CREE NN 4.5 x 4.5 4.5 x 4.5 4.5 x 4.5 4.5 x 4.5 W x D = WIDTH x DEPTH
_gf T ([T Gea [ Wiox 177 W10 % Wiox22 % W L 3Yx 3Yx % (73 L 3ox 3 Vox 3% 81| L 3 Vox 3 ox % [91 L 4x4x [101 [|CHORD -(@), Unless Otherwise Shown
s s e oL };, e LR e T e L3 x2x% 21 L3x2x¥ 21| L3 x2x¥% 121 L3 x 2 Vox ¥ 21 DEAD LOAD DIAGONAL -G3
;ng =) o L M. tee Le e L3 x3xY [2]| L 3 x3x /s [21] L3 x3xa [31) L3 x3xY [3] WIND LOAD DIAGONAL -@
.§: | e A REE [ w10 % W10 x wes | L3 x2x¥ (21| L3 x2x% 21 L3 x2x¥ 21| L3 x2x% [2] DEAD LOAD VERTICAL -
2| e & Wiy T W10 W10 X
= =n T | W 1o 7 Yo V1o EXEK] L2Yax2Yox Y 11| L2Vex2Vox¥e 11| L2Vex2Yex¥e [11 ]| L 2Vex2Yx¥% [ WIND LOAD STRUT - G
58 . o w10 = [RER] VT wen W - T - T = I - T——
E; e o lRwaE e [veaw reee  weo [ * R [DEFL=0.94" L=64 Ib/ff[DEFL=1.05" L=70 Ib/f+|DEFL=1.18" L=76 |b/f+|DEFL=1.46" L=77 Ib/ff TOTAL DEFL. & TRUSS D.L.
| fera wnm [wize2e W [wizam 122 mea [ Wiz
e TOWER DETAILS
T 12 x 28 47,4y 12 % 26 52, 4) 12 % 26 14 x 30 (64,8} 14
= E S S T NP T IERPE CRIR S N CATR AT 7.0’ 7.0° 7.0’ 7.0° S - COLUMN SPACING
15 TOWER HEIGHT
ES
= W10 x 26 (37.1) | W10 x 26 (39.3) | W10 x 26 (41.5) | W 10 x 26 (43.7) 15"
£ ZONE 2 WITH ICE 90 M.P.H. WIND W10 x 26 (39.7) | W10 x 26 (42.00 | W10 x 26 (44.4) | W10 x 26 (46. 8) 16
i Al hl TRUSS DETALLS W 10 x 26 (42.3) | w10 x 26 44.8) | w12 x 26 (47.6) | W12 x 26 (50. 1) 17"
8 0 Y T o5 B W10 x 26 (45.0) | w10 x 26 (47.6) | w12 x 26 (50.5) | W12 x 26 53.3) || 3 18"
45 %45 x5 45 % 4.5 | 45 %45 W x D - WIDTH x DEPTH a
Vi 3 Vo %5173 S TOI] T3 Vo 3 Ve By T9T [ L% &% % T10T| [cooR0 <@ unises Orerwice S W12 x 26 (47.9) | w12 x 26 (50. 7y | W12 x 26 (53.5) | W12 x 26 (56-4) || 19' -
%25 [£3] (3] %2 X [33] %2 Vex w123 DEAD LOAD DIAGONAL —| ~ 7 T —
FEE B NEEEEY) fi‘ S TR W 12 x 26 (50.6) | W12 x 26 (53.6) | W12 x 26 (56.5) | W 12 x 26 9.6 ||~ 20 Tl
X2 x5 121 £z x2xh [53] 2x K ] DEAD LOAD VERTICAL - W 12 x 26 (53.3) W12 x 26 (56. 4) W12 x 26 (59.5) W 14 x 30 (63. 4) w 21" =
Vex 2 Vex ¥ (13 [§F] Vex 2 Vem W (11 | L 2 Vox 2 Vex % [1] WIND LOAD STRUT — o T —_—
DEFLE0- 94" L44 T0/17 [DEFLE1 08" L7 Th/97 [DEFLT1. 187 Loré To/77 [CEFLT1 280 Le7r ToreT ToTAL BEFL & TRUSS D Ls W12 x 26 (56.0) | W12 x 26 (59,3) | W 14 x 30 (62.5) | W 14 x 30 66.7) || & 22° "
TOWER DETATLS W 12 x 26 (58.8) | w14 x 30 63.00 | W 14 x 30 (66.4) | W 14 x 30 0.9 || 23" SE
T.0° 7.0 T.0° 7.0 5 = COLUMN SPACING o o D —1
TOWER HETGHT W 14 x 30 (61.5) | w14 x 30 (65.9) | W 14 x 30 (69.5) | W 14 x 30 (73.2) || w 24’ 3%
% EF i I ¥ A —
ploe s rar rloe pos o o W 14 x 30 (65.2) | W 14 x 30 68.9) | W 14 x 34 (72.6) | W 14 x 34 76.5) || 25’ =
CRTERD EREEE CNEIET CRERED _ W 14 x 30 (68.0) | W 14 x 30 (71.9) | W14 x 34 (75.7) | W14 x 34 (79.8) ||z 26°
x x x x 3 =
W1z 26 [NFET W1z v 20 Wiz 2 £ o W14 x 34 (70.9) | w14 x 34 (74.9) | w14 x 34 (78.9) | W16 x 36 (84.2) |5 27"
W x 26 [l * 26 [ * 26 W 26 b
[RFEST (PR [RFEED [NERED £ i | P W 14 x 34 (73.7) | W 14 x 34 (77.9) [ w14 x 34 (82.1) | W 16 x 36 87.6) || 3 28"
CREEE CNEEE ENEREED CNEEE H z | pt | PR (76.6) | W 16 x 36 (82.2) | W 18 x 36 (86.6) | W 16 x 36 (91.0) 29’
4 E: CEED EEST u < BT wd[w e x3a (79.5) | W 16 x 36 (85.3) | W 16 x 36 (89.8) | W 16 x 40 (94.5) 30’
= = e [N : o e ey T
o I T X% i - Cion et Tt ot e
W14 x 34 W4 x 24 W 14 x 34 W16 x 36 g 28 @ *Low-alloy stesi® for
Wid s 3t W16 3 W16 % 36 W6 36 z non-beleoe sTisTe ——DEGB=72T"
[RERSD [N [RIEED [N E3 Fa 3 lcriires s A P I e
o Treel for o sy g v [ =
ael nen-bridge StrUCTUres g
g8 T T = T
KR Far Sirlchures':

LT

29



=t Connecting you with Texas.

I Texas Department of Transportation

;
BRACING FOR BRACING FOR ERacInG
87-0° T0 B-6" COLUMN SPACING. 700 T0 TO-* COLUMN SPACTNG. 50" o &6 CoLlun SPACING. BAsE AncHoR
FLATE ESLT FOUNDATION
BOLTS REQUIRED BOLTS RESUIRED BOLTS REGUIRED 4 DaTA
S ERACING] WT to W SIE BRACING[HT 40 W Stz BRACING [WT +o W S1ZE e [wrrow]| | | " s e
DOUBLE ANGLES N DOUBLE ANGLES A DCOUBLE ANGLES - 2 DCUBLE ANGLES
¥ % % XNESE o T T T T 5 Ft [ [Fe Cowat DT4 % LENGTH | DA BRILL SHAFT/W RETRE.
Flaixixh Tla e I TE V| & [ @ Jreve s o 5 oa n Shatt w1 (a-#11
2154 x4x% 6la 1ok |[z1lsdx3 x5 HERE LN BEEEEEL" T s[4arzfio]s 15 s Va'x 3 N Shertt with 18-l
RS [ ENIE DN | RS HENIEEE BEXEETE HEEIEEE (Y Shatt =1th 18811
| ITEEErS 6o (106 |[flaaxsnty s aio]s Jeis "3 x w5l iz[s]e L Snet with a-eil
bl XTI O Y N | T 5[4 [o]s Jzts X3 x e a3 o[ele R BV Shatt =it 14-811
e85 leleawse wi [ 5 ah0]e|[20s3 3% [5 4 ale |z W3 v cl<[s[0[s]e TR R Shott with 12wl
EE’ Zls A3 wW |54 [10]6 [[2Llaz2lh n3ah |54 [8]c 2L P G «[3[10[8]6 B Snerft Wit (211
Fiil AR s[aTwolellzla3? «3«% [5[aale fz x 3 x 6[a[5Tio[8]6]els 3x3 xM Ll EN N N | B Shatt with 12-=11
5 TEFETE) s T 1o e[z s =V x3xt [ 5[4 [8[s forests xsat 6 afs[10[e]szlzx3xW e e e[ : Shatt i T0-811
Il s [N N EEN I | a3 lale felesth x5V [ala[3[0|6]e|2s3x2h 3 16 [6 |15 ¢ Shert with 10811
Fa RS s[a o6 |[zeaxsxia “ |3 lale ferasth x2% <5 |a3]ae|e|etaseale xth a = s [+ w] « Shatt w1t 10-#11
252 Zlsdax3xlh EREERE B YA - 6 < s3xZV; xVa Z 3 1s [ s Shert with_awi0
-‘§; Zls3V; w32V |« |3 |86 Jzlssxeth x% ] 6« s3x2% 2V Z =3 l6 [ |eta|ate| = |rame Shaft with _a-#10
£ [Elesh x3xti [a[3Ta]e folosvols «¥ ] GlalPle 3ol «¥y i [ 306 [& [fo v 3* (2% |n o'z Va's &2 %" Shatt with 8.3
M [ Zleaxalh x H Ol YA 36 [+ |[0ve | 3" [2 5 il arx 2 tax 271 Shartt with_a-a9
oiE | BCEEEER zle] - [a|ale|zee w2V +% |5 -|+ = Shatt with 883
5 ACEEEEE ze-[|a] |eset x2eHe = e Shant with _o-me
Far 2ile2V x2V a2 |-|~|4|ala|ztacl; x2xls 2 |- [= Shoft with 8-#8
it FiseVe wee®  Je |- [elale|eiaet wewk e |-« Shatt =1th a-ss
Y Twav, wink (2] [+[% Snott a1t _a-ws
B Pemissible sl ice elieVe x2x¥ El BN KN JE Ve 1 Va1 Shaft with_8-#7
Bz with sonmin pen- |
W atration
vzt nehar
= Boite. ——
- I SN AN R
=5 DrShott F botten BRACING FOR BRACING FOR
3 . l et vei " T0 77-6" COLUMN SPACING. 0" 70 6”-6" COLUMN SPACING. BASE ANCHOR
= s8 PLATE BOLT FOUNDATION COLUMN
nu BOLTS REQUIRED BOLTS REQUIRED DATA
. (‘(-_ oz s1ze s1zE ol e | e | e SIZE SIZE SIZE
2 RORE% athers |5 DOUBLE ANGLES BRACING |WT to W DOUBLE ANGLES BRACING | WT to
g vertiaal 44 %" Y| V"% " ¥ % %" Y % |V Lox W xT DIA.x LENGTH | DIA.DRILL SHAFT/W REINF.
H bars (Tye Tep,fhbottom “t
ToP_vIEW LY 5 V' 5" 4" [18"x 3 Va"x 3'-4 5" ]2 Ya"x 5°-8" | 48" Dr Shaft with 18~#11| W24 x 117
2Ls 4 x3x% 7 [s]afiz]io]e 15 Va"| 5" 4" |18"x 3 Ya"x 3'-4 12" 2 ¥Ya"x 48" Dr shaft with 18~#11 | W24 x 104
Hardenea wasner 2 s 4 x3 x% 7 5|4 |1z[0] 8 15 Va'| 5" | 4" [18"x 3'x 3'-4 5" 2 Ya'x 5°-8" | 48" Dr_shaft with 18~#I1 | W24 x 94
- Heprier FOUNDQTION DETATL 2Ls3Y% x3x% 6 |5|4]12| 8|6 15" |4 %" |3 %" 16 Vo'x 3"x 3/ -3" 2 V,'x 5°-2" | 48" Dr Shaft with 14~#11 | W24 x 84
i 7 Tep rerpione & base B, ¥ col, ] 253 x3x 6 |a]|3[0[s]s 14 %4V, [3% |16 Vo'x 2 ¥a'x 3'-2 V5" [2 Vp"x 57 -2" | 48" Dr shaft with 14~#11| W24 x 76
EE U B Dr. Shaft —— 2Ls3V, x3xVa 6|laf3]iols]e 14 e[ 4 Ve 3% 16 Va'x 2 ¥a"x 3" -2 3" |2 Vz"x 5°-2" | 48" Dr Shaft with 14~#11| W24 x 68
o 5.]5"'&*3?3;..1 ire 253 x3xV 6|4a]|3|10[8]6 132" 4 V2" | 3% |16 Va'x 2 ¥a'x 30" |2 Vp"x 5°-2" | 42" Dr shaft with 12~#11| W21 x 68
N ‘\J.E H Eroiire g +o colun 253, x3x 6|4a|3|0[8|6|[2s3x3xVa 4386 |[3%4ar" 33/.” 16 p"x 2 /"% 3'=0" |2 Yp"x 5°-2" | 42" Dr shaff with 12~#11 | W2l x 62
—w S g 2Lls3Y, x3x' 6 4[3]10]8|6]f2Ls3x3 x 413]81]6 13" 4" [3p"15"x 2 Vo x 27 -10" 2 Ya"x 4°-9" | 42" Dr Shaft with 10~w11 | W21 x 57
/ Typ 23 2053 x3x 5435|0642 s3x2Y xVa 4386 |[11%"[ 4 [3/"[15"x2h"x2 715" [2Ya"x 4°-9" | 42" Dr shaft with 10~#I1| Wi x 55
4 Thread Length 2| 55 2Ls3Y, x2V, xVa[s5]4a[3]8 |6 |4l|lz2Ls3x2V xV 4 13 |6 [ 4 |11 Y| 4 3" 15"x 2 Yo'x 27 Yo" 2 !Y/a"x 4°-9" | 42" Dr Shaft with 10~#11| W18 x 50
il q 2 i, s 8 2ls3h x2V xVa|da|3|~|8|6|4|ecls3x2Ve xVa a3 [6 [a |1 % [3%" | 3 [13"x2s'x 26" 2'x 4'-3" 42" Dr shaft with 8~#10| Wi8 x 46
B T i Bl " gk 2Lls3x2 x a[3[~|8le|4|[cssx2e xVa 23 6 |4 |[10%"[3%" | 3" [13"x 2 Va'x 2 -4" 2'x 4'-3" 36" Dr Shaft with 8~#10| W6 x 40
{PRIOR TO A i E - w w w O O 0 w " +
3 § J 21ls3 x2Y% x'Y 43| ~|8|6l4aflz2Lls3x2)s xVa 4 13 |6 4|0l 3 2311 Yo' x 2 Va"x 2 -2 Yo" |1 Ya"x Dr Shaft with 8~#9 W16 x 36
ANCHOR BOLT ASSEMBLY 8 3 L HzLs3x2V x 3l2]~Jel4]4]lzs3x2Y, xVa a3 [6 |4 |[ov"] 3" [2%")11Ye'x 2Va"x 2 1" 1 ¥a"x 3°-10"| 36" Dr shaft with 8-~#9 | Wi4 x 34
4 PLAN = o 2Ls3x3x% 22|~|afaf4lletsaVe x2Ys x¥ [3 |~ 4 |a]|[oaVa| 3" [2%"11%'x2'x2-0%" [1 ¥a"x 3°-10"| 36" Dr shaft with 8~#9 | Wi4 x 30
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. ancher baltei e, "dimens|
25 V7 ad ol 15 snarr ajamerer, )
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Appendix 2
Ancillary Structure Foundations

When using roadway and traffic standards developed for foundations from TCP information (COSS, High
Mast lllumination Poles), use the following correlations (from Touma and Reese, 1972) from SPT values
acquired in the drilled boring logs:

In Clay: Ntcp = 1.5 * Nser
In Sand: Ntep = 2.0 * Nspr
Where, Nrcp = equivalent TCP blow counts when using STP information

Nsper = uncorrected blow counts from STP in-situ testing

These correlations apply to the standard foundation embedment selection charts regarding TCP
information currently refenced in the standards.

Ngpr = 20 bl

In Clay: N;cp = 30 bl
In Sand: Ny = 40 bl
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Cantilever Overhead Sign Structures (COSS)

Connecting you with Texas.

LEFT LANE
— 4

Design Loading Conditions: Moment and Torsion
Foundation Diameter: 36" - 54~
Foundation Embedment: 6’ - 40’

ELEVATION
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Cantilever Overhead Sign Structures (COSS)

* Given:

Cantilever Span = 33.0’

Column Height, H = 23.3’

- Design Wind Height, Hy = 27.0’ ofn L
B BN @
n = T | <
- Avg. SPT Penetrometer Value, 22, L] o
N = 15 ”Y@
Natural ground or F\Q 5%
. Sorreinatng Torrain: ELEVATION
- Hill County -
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ZONE 3 ZONE 4
(80 MPH WIND) (70 MPH WIND) = Zone 4
= 70 mph
= Design Height, Hd = 27.0’
!

Standard: COSS-Z4 & Z41-10
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Future Plans
e Research FY25

- Refine design approach compliant with current AASHTO requirements

- Simplified soil parameters for LRFD based design approach

* Standard Updates
- Design updates

- Future standards to add Ngpr and/or C and @
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R
Conclusions o ] G
* Every standard is different .._:-r_;,r'jlsﬁi‘--

or 100 MPH)

- Read the general notes on usage

* Geotechnical parameter selection

0.1800 in/ftifor BO MPH) and 0,1900 in/ft(for 100 MPH)

Taper 0.1750 in/ft(for BO WMPH) ond 0.1850 in/ft(f

8 B
requires discernment
- Use all the information you have K |

* Keep an eye out for additional updates

* Feel free to reach out if you have
questions

8 s10ED 2 SIDED
POLE ELEVATIONS

(Showing 175 Ft Poles
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Questions?

Ryan Eaves, P.E.
Bridge Division — Geotechnical Branch Manager

Ryan.Eaves@txdot.gov
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