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i METHOD FOR CALCULATING THE LOADS
EFFECTIVE 4/27/22 . APPLIED TO SPAN WIRE TRAFFIC SIGNAL POLES

Subject Code: 7,27-1-680

Code: EI83-38
Date:  9/14/83

Distribution: Main Office a Regions Specici

Supersedes:

EIl 76-43

This method shall be used to determine the pole load for span wire traffic signal poles.
It is the'eafe method contained in EI 76~43; but, has been modified to delete the
"Min. Load Capacity at Yield" calculation (see EI 79-37).

This method shall apply to traffic signals and/or signs suspended on a cable between

poles with attachment points at the same elevation. The length of the poles need not
be equal; however, in such cases, the stiffness of the stiffer pol \»gl&&&kapgggﬂﬁg
The suspension system may include a tether wire strung between ;hég?@iesgdﬂggu 4@3}\\

A. DEAD LOADS

208 imale shee=>

The method used for dead load on the pole (H) is the conventi
analogy and is as follows:

After determining the individual dead loads and points of application, find
the left and right reactions, as a simple beam, and solve for the load on
the pole (H) by taking moments at the point of zero shear. The sag is made
equal to 5% of the span.

Step 1. Determine the location of, and magnitude of the dead loads om the
cable, the sag of the cable and the span. Include a portioun of the
weight of the cable in each load.

Step 2. Resolve the moments of the dead loads at each pole attachment point
and determine the left and right reactionms.

Step 3. Determine the point of zero shear of the dead loads on the cable.

Step 4. Resolve moments of the dead loads about the point of zero shear and
determine the value of the horizontal reaction (H) at the attachment
point on the pole.

B. WIND LOADS

To determine the wind load on a pole, an equivalent cable system is developed
with a single concentrated load at the center of an imaginary cable. (known
as the modified Nebraska method). An equivalent system is used because it

is much easier to deal with than the actual loading and provides acceptable
accuracy. The concentrated load in the imaginary cable is determined using
the horizontal sag caused by the deflection of the pole and the strain of

HC 1574 (4/73)
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Subject: METHOD FOR CALCULATING THE LOADS APPLIED TO SPAN WIRE TRAFFIC SIGNAL POLES

the cable. The load used on the imaginary cable is the total horizontal wind
load reduced by a factor. The factor is determined using the dead loads and
the dead load cable configuration. It involves.computing the single con-
centrated dead load which will cause a cable dead load equal to the actual
cable dead load. The factor is equal to the equivalent concentrated dead
load divided by the actual total dead load. This method is outlined below:

Step 5. Determine the wind pressure on the signals and/or signs by formula:

Pressure = .00256 (1.3v)2 %4 Cn
Where V = Wind velocity from §724-03 (Standard Spec. Book)
Cd = Shape coefficient from AASHTO
Ch = Height coefficient from AASHTO
SHAPE AND HEIGHT COEFFICIENTS
PER. AASHTO
Height Shape
Coefficient (Ch) foaziiciant (Cd)
Height(ft) Ch Type of Member cd
0-15 0.80 Traffic Signals 1.2
15-30 1.00 Sign Panel-L/W
30-50 1.10 1.0 1.12
' 2.0 1.19
5.0 1.20
Cable 1.10

Step 6. Determine the location of, arid magnitude of the wind loads on the
cable. Include the wind on the cable. (See page 7).

Step_7. Determine the total wind load (W) by taking the summation of the
individual wind loads on the cable.

Step 8. Compute the reduction factor from dead loads by using formula:

: Where .
Reduction Factor = 4 Pnp Z Pez = Cable dead load
Z = Sag
X. P b.54 = Span
e P4l = Total dead load
RL + RR
Step 9. Determine Py = W x Reduction Factor and solve for
PC_ =.3
¥
2
75 % P
L2 -
, the load on the pole.
d + d
P c

PROC - 5 (368}
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Where

Py = Equivalent wind load

Xi = Span

dp = Deflection rate of pole (in/100 1bsg)

d = Deflection rate of cable (in/100 1bs)
e

C. ICE LOADS
The ice load on the pole shall be determined by the same method as for dead
load using ice as 3#/s.£/ on all sides and .top of signals and cable and
3#/s.f. on one side of signs.

Step 10. Determine horizental load (H) due to ice in the same
manner used to compute dead load H (Steps 1-4).

D. APPLICATION OF LOADS

The loads (dead, wind, ice) shall be combined in groups as per Table 1.2.6-
Group Loading of AASHTO Standard Specifications for Structural Supports for
Highway Signs, Luminaires and Traffic Signals to analyze a pole and its
components. Determine which of the group loads is critical,

REFERENCE: STANDARD SPECIFICATIONS FOR
STRUCTURAL SUPPORTS FOR HIGHWAY
SIGNS, LUMINAIRES AND TRAFFIC
SIGNALS. AASHTO, 1975

An example of this method using hand calculations is given on pages 4-14.
Additionally, this method can be performed using the TI 59 calculator gnd
programmed cards. Five programmed cards and a manual entitled "gpan ere'
Analysis for Traffic Signals" were distributed separately tc Regional Design

Engineers on June 14, 1983.

FROC - 5 (3766}
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READ ILOAD CF STGHNALS
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CAB 23 RE BiL 35 & 7 0.2 -5
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——'F{ R x122' =0
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TO LOCATE O SEEAR:

- 292.3

29" «+ g7.
- 235.3
L&t o+ B2.3
- T223E
54" +  36.3

“h
Ry

+
\n

w\n

[y]
)|

(NI
Lo ol

g1
78! 1+ 5
622

92" + 130.

+ 3z

ZM,

H
-+ + + + + 0
\h

STA

i

AV 2 &4

55 x 57 + 36.3

HOTE: AT POINT OF "O" SEZAR CABLE IS
AT ITS LOWEST POINT.

© 10" + 62.5 x 18" + 27 x 35! - 292.3-64" + H6.1 =

275 + 565 + 1125 + 3045 - 18707.2 +E x 8.1

18707.2-5010

2245

RN
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SIGIATS 3Ians

4 23 = 92 2.5x3x23 = 17
= 49
WIND LOAD g i = ;38
ASSUME: 23 #/S.F. 8 x 23 =184

WIND ON CABLE = 4.82 S.F. x 15 %/8.F. = 73.2# 2.5%3 x23=7%.

w;;ﬂ‘;;g\,\j= 92 + 5:(89) + 3:(172.5) x .707 + 138 + 184 + 73.2 =
=
92 + 345 + 365.9 + 138 + 184 + 73.2 = 1198.1 =7

Py = " 5 \WJ ¢ ==pucTIon FacTea
* RELCUCTION FACTOR = 4 Peg = = 4X27 6.1 _ e
)(l P'Y ?"‘ 122 x 634.3
I Br . .
Pcz = kj H‘ - P"%\F’f U;Z!-ja - 34’&2¢‘~ = 2471# D-u
Py = 113,21 x 7158 = 857,6#
=z
: i - >
% Doy = 75 % 22 =] 75 . 122 - 557.6° _ izg e
T 3 <137 .23
L.-.p * dp
% SEZ TVATION CF THISE FCRMULAZ, PAGE 10-11
J(i = SPAN
Pez = FORCE IN CASLE DUS TC WT. OF SIGNALS, SIGNS. & CABLE
dp = DEFLZCTICN RATZ CF PCLE ("/100#) = MAX DEFL. x 170
g 22z L 2.5
i, = CEFLECTICN RATE (STRAIN) CF CABLT ("/10CE)
Pl = TOTAT WT. oF SIGMALS, SIONS AND CABLZ = 3, = 2s.
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ICE LoD 3#/sf - AIL STDES OF SIGMALS -, s
3#/stf QNE SITE CF SICNS -
- b
¥ i . = K’
201 171 gri 5t TR AR lr;n- i 30! Y
29 BV ‘fl' HY el i - |Ra
“T v Aér J : L—J_-i lé : I
v { i | . : 2
591 ' Le 0 b i |
ol > | i SN _
] L4 } Co
B = 4 ! Simn 2.5z 3z 3= 22
720 LIS B
78" ¥ Cable .Z#/st. x 122 = T6F
83! ' :
92" i
13.8 7.5 2.5  3.22.5 3.9 225 22,5 132
# be2d 8.3
48 36 36 36 36 36 72 96
Z1.5 43.5 9.9 39.2 9.9 40.2  73.3 109.2
SMiL= 61329+ 43.5+ 46 - 39.9+ 54+ 39.2 ¢ 59+ 39.9 < 4+ 40.2 - 7L - 723
.78+ 109.2 x 92 - 22.3 (6L + 72 + 83) —RRg-122' = 0

287 .57

Ry = 519.5 - 287.5 = 2327
SOINT OF O SEEAR IS AT 44' FRCM LEFT (See Nexs Page)
S My 2523+ 29225+ 399220+ 43.5% 13- 848 £ 35
-232 x84, +EHz26H1=10
“E oz 5.1 = 67.5 - 196 + 399 - 783 + 2163 - 14343

= 3608.5 - 14,348 = -11,239.5
K = 1842,5 DUE TO ICE ONLY
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FRAC - 5 {3/66)

AT SN - T
IZE L0AD {CCNTINUEL)

TO LCCATE C SEZAR

=
w

+

- 232.2
29" + p1L.8
- 170.2
46! -+ Shdns
- 126.7
54" + 39.9
- "26.3
5"+ 139.2
- 47.6
8l + 22.5
- 25.1
64! 39.9 O SEEAR
+ 14.8
GRCUP LOADING {AASETO)
GROUP I = D.L. H = 2245
GRCUP IZ = D.L. + WIND H = 2245
GROUP III = D.L. + ICE + * WIND = = 2245

+

3210 = 54554
I i L2 il o iy
R942.3 T 210 L 5692,

The greater of either the Group II or Group III loading rounded up te the
next higher thousand pounds should be used to design the pole and footing.
Therefore, in this example the Group III loading would be the design load
rounded upward to 6,000 pounds. This load should be the load coded into
the pay item for the pole and used in conjunction with the height of the
cable attachment point to compute the moment at the footing,

Mbase =6,000 X 28.5 = {71,000 t.1bs.

| TCABLE FORCE APPLIED HERE
5 z
W
& e
- o d
Sl g:g
1 ob
l iz
©3
NS
[ 1
AR R R A
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DERIVATICN OF FCRMULA
FOR WIND LCaD

DESTGN AMALYSIS FOR SPAN WIREZ TRAFFIC SIGMAL SUPPCRT

l ‘ }4 (X /2)-AX ﬂﬂA_XFI

---0Q

ASSTMPTIONS FOR WIND LOADS _SE°= / = S

AX = DEFLECTION OF POLE

"Pc‘j— = LOLD ON CABLE

V(Xﬁ;— + XL Ac +AC?j-">-<,;?E—L+ ME AXPAX,L

{
=V ‘XA + X{Ax +/M—M

AcT € AX* SulL ENOUGK T0 3E NEGLECTED.

Py = casz 2020 twz 70 WD
?’j" = SUMMATION CF THE WIND LOADS x F = 2_ %

Py = 2 - Pey M = 4y : Doy
X;/2 o

P%. < IACHXLAR)E X ch
T =y (B RE)A X Peyr (2)

e
TET 3 = DEFTLECTION RATE FCR POLES ("/12C#)

L{ ( SUBSTITUTE FORMULA 7CR 7

A
= Pey
1200

¥
i
P>
A
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susstITutE AN\ < £ A X IN FORMWIA (2)

2.z 1/2
= ‘ 3 . 3
Pr =4 cl,__3 x Pey + d_ Pey
1390 X, 12C0XL
5 = 16 dy Pey3 + dg Peyl

120C %1 1200 4

Pey? = 1200 X Py2
6 (3 - 4,)
3

Pey =

75 X3 Py
i * de

DERIVATICN OF 3EDUCTICN FACTOR - 7
(Based on “ead Load Configursiicn)

g7}
Q
]
P~
[
J
€
]
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1]

P-g -  roRCE 1N GASIE DUE 70 TN §EIGFT QF .
TEE SIGNALS, STGNS, AID CABIZ.

P o =  SDIGIE CONCENTRATED LOAD AT THE CENTTR
OF SPAN WHICE WILL GCAUSE APSRCKTATELY
7uF SAME CABLE LOAD AS THE WEIGHTS
OF THE SICMALS, SIGNS AXD CABIZ.

Pb‘— = WEIGHT OF ALI, TEE SIGMALS, SIGNS, AT CABIZ.

Pw '

TOTAL WIND LOAD ON SIGMATS, SIGNS, AMD CABIS

PROC - 5 [3788)
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Method For Determiaing
Load Ts 32 sShown On Plansg
(Characteriscicas Of Ypi= Yot Kaown)

Refer to Page 7 ¢f the Example:

The deflection rate of the cable per 130 1bs. is computed

as follows:

(in/100 1b.)

Strain = Stress = 100
o AE
d = Xi x 12 in. x 18
¢ A
for 7/16" dia., 7 strand cable A = .117 in2
E 21,000,000
for this exemple: dc =122 » 12 x 100
2 L7 x 21,000,000

nstezd ol using a value of d, (ceflcction rate of pele),
pole, use the following formula te defermine
dD = MaX., Allowabls TEFLECTION x  10C
y P _x 2.5
az

Where - Maximum allowable deflection is given in § 724-0
>

4 = Torce in cable due_ tc weight
and cable (from Pg. 75 Exarple

This will give a comservative value for P

o

L

of signais, signs,
‘.\\.

= (wind load on prie} which is
used when combining Group II and Group 115 10ads on Page 5, and thus 2

slightly more conservative design. However, this method eliminates the

need Lo salect a zole in order to detarmine

Exazmnle: (Pz. 7)

N d
2

13" 2 160 x 0.7 =
22485 1 2.5

- T 2
PCY = 73.122:35?:ﬁ
.19 + .03

.
—

the load,
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Refar to Page 9 of the Zxamplia:
Groun Leozding (AASEIC)

Group I=2L, Y= 2225% (Izcn Page &)

Group II = CL + WI¥D, # = 22435 4+ 3210 = 34334
Group III = SL 4 ICE + /2 WlN2, % = 2245 +1882.5 +2210 = _5692.5

7
3 -

The Group II or III loading will govern for traffic-signal loading. Select
the larger of the Group II or TIT loads increased- to the next larger 1000 1b.
increment; as the pole design Joad to be specified in the contract documents.

PROC - 5 (3/,66)
~





