7551188A9
ADDENDUM NO. 9
February 22, 2017

Subject: Box-Truss Single Pole Design Sheet F1B of 15
WALPAR, LLC Design Format By RRW  pate  4/513
BIRMINGHAM, AL ,
Job No: C1425 chkdBy PDC  Dpate  4/5/1>
PROJECT
State: Rhode Island Wind Velocity (MPH) 130
Fed. Proj;  —-----
State Proj: Sakonnet River Bridge Ice Load Area YES

County: Portsmouth / Tiverton
Route: Route 24

Reference:

“Standard Specifications for Structural Supports for Highway Signs, Luminaires and Traffic Signals”, as
published by the American Association of State Highway and Transportation Officials, dated 2009.
(Includes all Interim Revisions through 2010)

Index:
FAT Cover Sheet
F2T Material Specifications
F3T -F7T Truss Design format
F8T Upright Post Design format
FOT - F10T Anchor Bolt and Base Plate design format
F11T Truss Connection to Upright Post design format
F12T Deflection and Camber format
F13T -F14T Member Selection format
F15T Truss Splice Design format (if required)
Work these sheets with Design Information Sheets BT1 Thru BT2
Work these sheets with Computer Printout Sheets P1B Thru P10B (\
A\ Revise BT!, B1Z, PIB To ’Q’OET 11
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Subject:
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7551188A9
ADDENDUM NO. 9
February 22, 2017

F2B of 15

WALPAR, LLC

Wind Load By

BBC Chk'd By CC

BIRMINGHAM, AL

Material Specifications:

Casting -----—-mmrmmemmmene Aluminum Alloy
Hardware Primary
Secondary

Wide Flange Sections & Plates -----nnmr

Angles

Anchor Bolts

Anchor Nuts

Galvanizing Hardware
Structural

Welding

Chords Steel Pipe

Posts Steel Pipe

Struts & Diagonals ~---m-mememmme Steel Pipe

356-F & 356-T6

ASTM A325
ASTM A307

ASTM A572 (50 ksi)
ASTM A36

AASHTO M314-90, Gr. 55

ASTM A563, Gr. DH or A194, Gr. 2H

ASTM A153
ASTM A123

AWS Specifications D1.1, Latest Revision

API-5L-X52 (52 ksi Min. Yield)

API-5L-X52 (52 ksi Min. Yield)

A500, Gr. B {Modified to 52 ksi Min. Yield)

BARBARA B. CLEMENTS

8186
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Subiect: Box-Truss Single Pole Design Sheet F3B of 15
WALPAR, LLC ) : —_—
Wind Load By BBC Chk'd By CcC
BIRMINGHAM, AL T
Wind Load
P =0.00256 (Kz)(1.14)(V2)(|,)(Cd) (Eq. 3-1, page 3-5)

(P min. = 25 psf, for Group III only)

Where V = Wind velocity (MPH)
Cq4 = Wind drag coefficient from Table 3-6, pg. 3-16, 3-17 & 3-18
K; = Coefficient of height from Table 3-5, pg. 3-12

Wind on Sign (Cq4 = see Table 3-6)

Ps = wind on sign in PSF
W, = (Di)}(Bi)(Ps) D; = Sign Height (ft)
B; = Sign Length (ft)

Wind on Truss (Ca=1.2)

P: = Wind on truss in PSF
A, = Exposed area of truss per foot

(vert. strut OD){vert. strutlgth)
trusslength
Wh = (A)(B)(Py) B; = Exposed truss length (ft.)

= 2{chord OD)+1.414(vert. diag. OD) + 2

Support reactions due to wind

n
Rh, = {{Z (WH;)(ai)} ( L = Span length: a;= distance to centroid of section “i")
=1
n
Rhg = %{Z (WH)(L- ai)} Rhpex = Greater of Rh, or Rhg
i1

Point of zero shear

m
From right support Am,, = Rhg — Z WH, <0
i=1

Moment due to wind

BARBARA B. CLEMENTS

n
My = Rhy (L= Amy) = > WH(a; - Amy)
i=m+1
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Subject: Box-Truss Single Pole Design Sheet
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F4B of 15

WALPAR, LLC Dead Load By

BBC chkdBy  CC

BIRMINGHAM, AL

Dead Load

Kv; = 0 when struts are not used

Kv; = 1 when struts are used

Estimated weight of signs and hangers = 7 psf
Estimated weight of walkway if required = 30 plf

Wy = Weight per foot of truss

= 4(chordwgt) + 2(vert. diaglgth)(vert.diagwgt) + 2(hor. diagigth)(hort.diagwgt)....

. > (hor.strutwgt)(hor. strutigth) + (vert. strutwgt)(vert. strutigth)
trusslength

DL,; = Dead load acting at section ‘I’ where,

= (Wl (b)+7 (b)) (di)(K)+30(b}{(Kw;) Kw; = 0 where walkway not required
Kw; = 1 where walkway required
K; = 0 where walkway not required
K; = 1 where walkway required

Support reactions due to dead load

RdL =

|l N

=1

n
Rdg = %[ (DL)(L- a;)} Rdmax. = Greater of Rd, or Rdg
=1

Point of zero shear

m
From right support Amg = Rdg - Z DL<0
i=1

Moment due to dead load

n
Mg = Rd, (L-Amg)~ > DL(a;~ Amy)

f=m+1

n
[Z (DLi)(ai)} ( L=Span length: a;=distance to centroid of section “")

BARBARA B. CLEMENTS
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Subject: Box-Truss Single Pole Design Sheet F5B of 15

lce Load By BBC Chk’d By cC

WALPAR, LLC
BIRMINGHAM, AL

lce Load

Kw; = 1 if walkway is included, else Kw;=0
3 PSF applied to one face of sign and around surface of structural members. (See Fig 3-1 for areas)
Assume ice on walkway = 21 Ibs per lineal foot

Wi; = Ice load per foot of truss
4r(chord OD)+ 2x(vert. diag. OD)(1.414) + 2z{vert. diag. OD)(1.414)...

=3(b;) (d Xki)+ . 7y, (hor.strut OD)(hor. strutigth) + (vert. strut OD)(vert. strutigth) +7(Kw;)
trusslength

Support reactions due to ice load

n
Ri_ = %{Z(Wi;)(ai)} ( L = Span length: a, = distance to centroid of section “i")
I L. . . .
Rig = I{:Z (Wi )(L- ai)} Rimax. = Greater of Ri_ or Rig

Point of zero shear

m
From right support Am; = Rig — Z Wi 0
i=1

Moment due to ice load

M, = Ri (L-Am;)- i Wi(a, ~ Am)

f=m+1

BARBARA B. CLEMENTS
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WALPAR, LLC Chord and Web Stresses

By

BBC ChkdBy CC

BIRMINGHAM, AL

Group I (DL)
Chord Load

PCI = e
2U

Diagonals (vertical) L=1.414U

Pv = 1414 (B%"-@-‘—)

Struts (vertical L=U

Rdmax.

2
Group 11 (DL + W)
Chord Load

= Md  Mn
20" 2y

Moment on front chord due to wind on sign near mid-span

PS] =

(fKvi=0,L=2U;ifKv=1,L=U)

Pcy Y=truss width

(.ooszvz) .

MCH = 2

A=

{(ifKv;=0, L=2U; if Kv; =1, L = U) (U = truss depth: L = panel length)

A = sign area applied to one chord

(max. hgr. spc.)(max. signht)

2

L=2U (no struts)
L=U (struis at each panel)

Diagonals (vertical) L=1.414U

PVu = PV]

Diagonals (horizontal) L=+U?+Y?

Pl . - Rhmax.(L)
2Y

Struts (vertical

Ps;1 = Kv; (Ps; )

Struts (horizontal)

PShn = KVi [W(Rhmax)}

L=U

2

e

sema———

BARBARA B. CLEMENTS
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Subject: Box-Truss Single Pole Design Sheet F7B of 15

WALPAR, LLC

BIRMINGHAM, AL

Chord and Web Stresses By BBC Chk’d By CC

Group TIT (DL + W/2 +IL)
Chord Load (ffKvi=0,L=2U;ifKvi=1,L=U)

Md+Mi 5Mh
PCm = E shaaswerand
2U 2Y
Moment on front chord due o wind on sign near mid-span
MCIH =5 MCH

Diagonals (vertical) L=1.414U

111 o 2

Diagonals (horizontal) L=U? +Y?
m=
2Y
Struts (vertical) L=U
Psy = KV; (Rdmax. + R’max.)
2
Struts (horizontal) L=Y
Rh
PShm = KVi *——‘—————( maXA)

Determine: Chords - using Pc¢;, Pcy, Mcy, Py, Meyy
Vertical diagonals - using Pvy, Pvy, Py
Inclined diagonals - using Piy, Piy
Vertical struts - using Ps,, Psy, Psyy
Inclined struts - using Pshy;, Pshyy

s

} BARBARA B. CLEMENTS

No.
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Subject: Box-Truss Single Pole Design Sheet F8B of 15

Upright Post Design By BBC Chk’d By CcC

WALPAR, LLC
BIRMINGHAM, AL

Post Design  Group I not critical, check Group 11 & 111

For single post uprights, load combination 1, AASHTO Article 1.2.5(D)(4), will always be critical since
the resultant moment will be greater.
Cg4 for single member per Table 1.2.5C, pg.15

W, = Wind on post = (Eg%lpé )(H)(0.00256) (K)(1.14)(VA)(1,)(Cq)

R, = Weight of post = (H)(post wgt.) + Base PI. + Conn. Pl.
Group II - Combination 1 (DL+W)

Py = total dead load = Rdja + Ry
Vi = shear = Rhya + W,

Mncy = Moment (normal component) = (Rhya J(H) + (WV)(%)

D WH, H
Mtcy = Moment (transverse component) = 0.2 5 (H)+ Wv(——)

Mry = resultant moment = W F .

Group III - Combination 1 (DL+W/2+IL) BARBARA B. CLEMENTS

P, = total dead load = Py, + Riyax + 3n(H)(59§-§—§—D—')

Vi = shear = %V, No.
Mncy; = Moment (normal component) = %2 Mncy

05) WH; H .
Mtcy; = Moment (transverse component) = 0.2 —-~2—-~——(H) +(O.5)WV(§) pﬁcgg GISTERED
SSIONAL ENGINEER
5 5 STRUCTURAL
Mry; = resultant moment = \/Mncm +Mtcy; i
Determine:  Post - using Mr, P, & V for each group as Rd,Rv,Ri

applicable.

NOTE: k=2.0 & unbraced length ¢ =H- % -

0.5/H
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Subject: Box-Truss Single Pole Design Sheet F9B of 15

Anchor Bolt Design By BBC Chk'd By CC

WALPAR, LLC

BIRMINGHAM, AL

Anchor Bolt Design

Use loadings from Group II, Comb. 2 (Max. by inspection). See sheet F2T for material specifications.
Total shear per anchor bolt

Worst case if normal and transverse shear loads are combined.
Vyp = (Vne)? + (Vic)?

normal shear
Where vnc = no. of bolts

Vic = .2Vnc

Total axial load per anchor bolt

P, = Mr (bolt circle radius) _Deadload
% ™ moment of inertia of boltgroup no.of bolts

Mr = Mry; or My , whichever is greater |

Allowable Stresses
Fy = .3Fy() Ft = .5F(j) (Eq. 5-22 & 5-21)

Determine anchor thread diameter

A= F?__ﬂ A = Actual tensile stress area required per bolt
t

Ay = Tensile stress area for trial size bolt (Ag>Ay)

Check for combined loading

2 2 — — —
(F)*+(kf)*<(F,) K —_E_L fv ".XA&.. ft "_E&B__ BOLT GROUP CENTROIDS
t tt it

Anchor bolt embedment length

Embedment length to be the greater of the development length of for a non-contact lap splice if the anchor bolt is
within 8" of the vertical reinforcement of the pedestal or cylinder or 20 anchor bolt diameters. Alternately the bolts
should meet requirements of Appendix D of ACI-318-08.

All anchors bolts will have a nut at the bottom and be 55 ksi bolts unless otherwise specified. If hooked anchor

bolts are required. Hooked anchors will be 55 ksi anchor bolts only and hook length spei;:med below.
1% dia. to 2" dia. use 6" hook BARBARA B. CLEMENTS

2%4" dia. use 6%" hook
2%" dia. use 7%" hook )

2
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BIRMINGHAM, AL

Subject:

Box-Truss Single Pole Design Sheet

7551188A9
ADDENDUM NO. 9
February 22, 2017

F10B of 15

Base Plate Design By

BBC

ChkdBy CC

Base Plate Design

Use ASTM A572, Gr. 50 Plate  (F,=50,000 PSI)
Assume point of contraflexure midway between bolt and toe of weld.

o= B.C.-POST DIA-2*.313

4

Allowable Stresses
Plate: Fb = .75F(j)

Weld: Fv = 21.6(j)

Determine Plate Thickness

M = (Pag)(e)

S=M
Fy

t=1/6S

Determine Weld

WELD 07

WELD T
(Eq. 5-8)

Yor GUSSET
AWS-94 Table 8.1
page 177 - Ft,=72 ksi

%

9\ .
(ATL. BASE DN:Y:\\/,/ S
/ :

A POST

Yoo RECESS

X 3

BASE PLATE —]

TYPICAL SECTION THREU BASE

Design for moment (Mr;; or Mryy) + dead load (DL} + horiz. shear (Vy; or Vi)

Mp; or Mry

DL _ VgorVy

v = 5 + -
6366(5)n(pipe 0.D)*  m(pipe 0.D)

fo= Jf,2 42

Strength of weld T,

Size ofweld O; O =

Alternate Base Plate

o = n[pipe O.D]

I = (pipe thk.-.0625)(.707)(F.)(j)

(fr - I)
(707)(R)(3)

5 n M
use 35" min. weld

!5

BARBARA B. CLEMENTS

No.
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If base plate required from above exceeds 2%%" in thickness, use 122" base plate with stiffeners extended beyond

critical bending section. Use weld on stiffeners in addition to weld I and weld O to develop base connection.
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Subject: Box-Truss Single Pole Design Sheet F11B of 15

Truss Connection to Upright Post By BBC Chk’d By CC

WALPAR, LLC
BIRMINGHAM, AL

Truss Connection to Post

Check Group 1T and Group 111 loadings and use maximum.

Use ¥2" plates for all seats and stiffeners. O.K. by inspection.

Weld design
Plates “A” & "B” to post -

Weld Fv =21600 psi  (AWS-94 Table 8.1 page 177 - Ft,, = 72000 psi min.)

Fillet weld size required for plate "A” (Weld each side)

Rh U
Vertical load due to wind, P = -——'ﬂ23\"/—(—l
BARBARA B. CLEMENTS
P+ Rdmax.
Fillet size= ———2__  Use %" min. fillet
2(C)(707)(Fv) )
Fillet weld size required for plate “B” (Weld each side) No.
Use ¥4" min. fillet. O.K. by inspection. A
REGISTERED
U-Bolts at chords PROFESSIONAL ENGINEER
Allowable shear stress for A307 bolts, Fv = 11000 psi  (AASHTO Table 10.32.3 STRUCTURAL
p_ Rdmax p_ Rdmax
Area of U-bolt required for tension, At= ——2 f= — 2
a (7)) YT
Area of U-bolt required for shear, Av = Eﬁél‘—- , f,= Rmax, =5
8(Fv)(j) 8(At) Ft
Check for combined stresses
Fv2 > (f,)% +(kf)?
Pus
(2) A307 U—BOLTS
SADDLE
SHIM

VUB—-—--CD /B

15" PLATES N
J L

j \E 4
%}{ K
¥ P
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F12B of 15

WALPAR,LLC

Deflection and Camber By BBC Chk'd By CcC
BIRMINGHAM, AL —
Dead Load Deflection and Camber
Nomenclature
S = span E = modulus of elasticity
A = chord area Wd; = load at any point
I, = chord moment of inertia A; = distance to load point
U = truss depth D = depth of deepest sign
| = truss moment of inertia ADL = truss dead load deflection
C = camber

Truss deflection due to dead load

M N
1728{2 WD, A; (38 -4A%)+ Y WD, (S-A)3L%-4(S-A)%}
i=1 i=M+1

ADL =
48El

Truss moment of inertia

2
l=4(lo)+4(A)( 9— )
2
Limit for dead load deflection
2
ADLpay = 22— | where D = sign depth

400
Camber Used

Co= 225% (025) + 1'; 1" min.

Permanent camber remaining
Cp=C,-ADL

BARBARA B. CLEMENTS

PROFESSIONAL ENGINEER
STRUCTURAL
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Subject: Box-Truss Single Pole Design Sheet F13B

WALPAR, LLC Member Selection By BBC

of 15
chkdBy CC

BIRMINGHAM, AL

Member selection - Steel pipe
Increase in allowable unit stresses from Table 3-1.

j=1.33 for Group II and Group 111

j=1.0for Group1
k = 1.0 (k = 2.0 for post in single pole structures)

Allowable unit stresses
Bending:

compact - Fb = .66 Fy (j); ;f[ Fy (tﬂwoesa

non-compact - Fb = {0.39 +0.017 %(-é—) }(Fij); if 0.063 <%(§J<0.13

Eft AL Fy(R
non-compact- Fb=]0.39+0.017 — | IIF if 0.13<—2 —
p [ + ‘{Fy RH( yXi); if 0.13< E(J

Shear: (Section 5.11.1 - Round)
3
Fv = 0.33 Fy (j) ; when (fEl) (-?) ? <044

3 3
Fv =0.145 E(—t—j % - when (5’-) ('3-)2 > 0.44
R AT

Axial compression: (Section 5.10)

2 2
Fa= |02 E (); ‘f Kl >C, ,whereCc= 2r" E
(/)2 Fy
br)
202 y y
Fa= (i);if —<C,
3
5, 3(’%) B (‘%) '
3 8C. 8C:
Actual siresses L
fa= % A = area of trial member 5
fb= ESA- S = section modulus of trial member
fv = Y.
A

BARBARA B. CLEMENTS

No.
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Subject: Box-Truss Single Pole Design Sheet
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ADDENDUM NO. 9

February 22, 2017
of 15

WALPAR, LLC

Member Selection By

chkdBy CC

BIRMINGHAM, AL

Member selection - Steel pipe (cont.)

Check for combined stresses

For intermediate points of trusses and uprights CSR<10 (Eq. 5-18)

2 2
CSR=—;—Z-+—————@————-+[%) ,whereFe=—13”Tf-2-
{1 ——S—]Fb 23(‘%)
e

For end points of trusses and base of uprights CSR<10 (Eq. 5-17)

2
csR= 2, B (v
0.6Fy  Fb  \Fv

—

RS-

BARBARA B. CLEMENTS

No.
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7551188A9
ADDENDUM NO. 9

February 22, 2017
Sheet F15B of 15

WALPAR, LLC

Truss Splice Design

By BBC chkdBy CC

BIRMINGHAM, AL

Truss Splice Design

Design for the average of the maximum chord load and the strength of the member but not less than 75% of the

strength of the member. (AASHTO 10.18.1)

Assume point of contraflexure midway between the bolt and toe of weld.

Use A572, Gr. 50 plate (Fy = 50000 psi)
Use ¥ min. outside weld

Use A325 bolts  (Ft = 38000 psi)
Bolt circle = O.D. + 3"(z)

Loads

_ Max chord "Pc"+(A)(Ft)
Pror = >

- _Pror
P= o)

M = Pe kips/lin. in. of circum.

Allowable Stresses

Plate - Fb = .75(Fy)(j)

Weld - Fv=21.6 ()

Pipe - Ft= .86(Fy)())
Determine bolts

Determine plate thickness

S= T:ME in.3flin. in. of circum.

t= J%‘E b = 1" of circum.

Determine weld

Iv = value of weld I = #(O.D.)(pipe thk)(.707)(Fv)

Pror ~Iv

i f wel = :
Size ofweld O = 8 D) (707)(FY)

4" min.

kips /lin. in. of circum. e=

(AASHTO Table 10.32.3B)

or (.75)(A)(Ft), whichever is greater

B.C-(0.D+4)

4

fy = Ft(A)() ; A = tensile stress area

Prot

No.reg'd =
q f

= =

N

Gan\ Bt

]

B

W

- v

BARBARA B. CLEMENTS

Mo,
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7551188A9

Subject: Footing Design sheet  FONDDENQUM NOI#
WALPAR, LLC Design Format By RR\'/'\’EDrUS‘Q/eM’ 475143
BIRMINGHAM, AL
' Job No: C1425 ChkdBy _B@C  Dpate__ 4s/»
PROJECT
State: Rhode Island Wind Velocity (MPH) 130
Fed. Proj: -~

State Proj: Sakonnet River Bridge

County: Portsmouth / Tiverton
Route: Route 24

Design Assumptions:

1.

N o s

Maximum scil bearing pressure for spread footings 2.0 KSF.

Maximum soil bearing pressure for cylindrical footings 2.0 KSF.

Wind gust factors are included in loadings (30%).

Allowables increased by 33% for Group II loadings.

Concrete f’c = 3000 PSI.

Reinforcing steel to be ASTM - A615, Grade 60, Fy = 60 KSlI.

Design cylindrical footings as piles with lateral loads. Overturning moments and lateral soil forces are
critical. Therefore, use plastic hinge approach for soil resistance and maximum moment in piles (Rutledge,
Seiler, Broms method).

Work these sheets with Cylindrical Footing computer printout sheets SCF1  thru S/ICF4

/\ REViSep SCF| to Scrq For
ADDiTrona L ERUIPWMENT
ADDED To GARTRY — ReD +/i5/13

<D

alih
Cugshenrs |

—
ARBAR%{}
e :;un w(@
| No. \ 8186

iy

REGISTERED
PROFESSIONAL ENGINEER
STRUCTURAL




7551188A9
ADDENDUM NO. 9
February 22, 2017

Subject: Spread Footing Sheet FD2 of 15
WALPAR, LLC Design Format By BBC Chk’d By CC
BIRMINGHAM, AL —_—
CALCULATION OF FOOTING CORNER STRESSES
Y
X ————p+X
F4 F1
+X DIRECTION OF
M, V MINOR FORCE
V A
X -¢ - My Pyv W

| . |

Y F3 AL F2
> __ DIRECTION OF
; L A MAJOR FORCE
P
PE |
TV TV
PT
il
BARBARA B. CLEMENTS
FOOTING SIZE
We = WEIGHT OF CONCRETE = 150 #/CU. FOOT ASSUMED No.
Ws = WEIGHT OF SOIL e
INPUT VALUES ARE AT TOP OF PEDESTAL REGISTERED
PROFESSIONAL ENGINEER

STRUCTURAL




Subject:

Spread Footing

7551188A9
ADDENDUM NO. 9

February 22, 2017
Sheet FD3 of 15

WALPAR, LLC

Design Format By BBC

ChikdBy  CC

BIRMINGHAM, AL

Uncracked Section {No Tension)

AT Ix ly

Ps = weight of soil above pad
P. = weight of concrete
P = weight of structure

Axial load at bottom of footing, Py = P+P+P;
Moments at bottom of footing

Mx = Mw + Vw(T+PT+PE)
My = ML + VL(T+PT+PE)

Footing corner stresses

P, M) | Myl

F1=
A Ix by
Fo = P Mx(y) . My(x)
A Ix ly
F3 = &-M__ My(x)
A Ix ly
cao P My(X)
A Ix ly

D]

STRESS DIAGRAM - F3 NEGATIVE

Cracked Section - Case 1

Stresses are calculated at bottom of footing.

T I
+Mx l 7X

DESIGN MODEL AT BOTTOM OF FOOTING

Note: If F3 is negative (in tension), cracked section must be calculated

General Flexure Formula

F; =
A Ixg -~ {2ore)” lyc — {eve”

s -

e

BARBARA B. CLEMENTS

No.

PROSEEGESTERED
SSIONAL ENGINE
STRUCTURAL =R




7551188A9

ADDENDUM NO. 9

February 22, 2017
FD4

WALPAR. LLC Subject: Spread Footing Sheet of 15
? Design Format By BBC Chk'd By CC
BIRMINGHAM, AL —
Y
¢
SHEAR AREA Sx -, Xt SOIL BEARING
o \ Lyz . PRESSURE @ ¢
i (TYP)
£y ) ;
N
> (sl N I ( A5 | B
-~ S},J \EX
N ) “ I
: 1™ SHEAR AREA Sy
Ly2 Ly7
I’L »
L
— REBAR
T—4
My 7 S o
P .
MOMENT & ~ - SHEAR PLANE
BOND PLANE

FOOTING MOMENT AND SHEAR MODEL

Uniform weight of concrete and soil, Pcs = (T)(Wc)+(PT)(Ws)

PLEE

REGISTERED
PROFESSIONAL ENGINEER
STRUCTURAL




Subject:

Spread Footing

7551188A9

ADDENDUM NO. 9

February 22, 2017

Sheet S of 15

WALPAR, LLC

Design Format

By BBC  chkdsy  CC

BIRMINGHAM, AL

Balance areas so that x = —gd

Ms = Myy or Mxx
12(Ms)

{d- giFs)ﬁ .33)

Check concrete stresses

Ast=

Allowable stresses:

£, = (0.4)(Fc)(1.33)

Ver = (095\/?'—C~X1 .33)

Ast
P= " k= y2np~ (np)* -np
i 1_5
3
Check development length (Bond)
Mt
id; = ] la=0
T B
Mt = (Ast)(Fy)(0.85)(d)
Id, = LL-3" or WW-3”
Recheck As
as = (12)Ms)
" (i)d)Fs)1.33)

dm = (

Use ASTM AB15, Gr. 60 rebar

Fy =60 ksi fc = varies (psi)
. E
Fs = 24 ksi ns ————
57000yf'c

Increase allowable stresses 133%.

0.04)(Ab)(Fy)
Jic
Actual stresses:
f=_ 12(Ms)
(b)kXiXd) (0.5)
Vs

Vea™

(B)(i)@)

Vs = DTSy or DTSx

BARBARA B. CLEMENTS

No.

SEL

REGISTERED
PROFESSIONAL ENGINEER
STRUCTURAL




7551188A9
ADDENDUM NO. 9

S d Foofi £DB February 22, 201175
Subject: pread irooung Sheet of
WALPAR, LLC Design Format By BBC Chk’d By CC
BIRMINGHAM, AL ——
DESIGN OF PEDESTAL WITH BI-AXIAL BENDING
: d'=3"(cover)
Ve +% (#4 Tie)
P +V; (¥4 of #8 bar) assumed
// \;?;—; 4“
ey
i i . Min. Reinforcement (1%)
AN ¥ N s mee @ 1 y Asm = (0.01)(PL)(PW)(144) sq. in.
|
\ ;:):Z\/
p .’E”[/‘ ;/

DESIGN MODEL

Moments at base

My = ML + VL(PT+PE)
Mx = Mw + VW(PT+PE)

Shear at base (acting on rebar only)

Vy = VVL2 £ VW2
TQ TQ
2 = — + RN
Gx Gy
Vt = V1+ V2
Trial reinforcing (Assume #8 bar - 0.79 sq. in.)
Asm
Qty= =22
Y 0.79

Combined stress ratio

2
CSR=(£} +f_a+_fb_x+_ft_)z_s1o
Fv Fa Fbx Fby

Allowabile stress (increase by 33%)

Fv = (0.33)(Fy)(1.33) = 26334 psi
Fa = (0.4)(Fc)(1.33)
Fbx = Fby = (0.4)(Fc)(1.33)

BARBARA B. CLEMENTS

No. 8186

REGISTERED
PROFESSIONAL ENGINEER
STRUCTURAL
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Spread Footing

7551188A9
ADDENDUM NO. 9
. February 22, 2017

Subject: Sheet of 15
WALPAR, LLC Design Format By BBC Chk'd By CC
BIRMINGHAM, AL ——
Actual Stress
fv = i. fa = _P._ fbx = (MX)(CX) foy = (My)(Cy)
st Ag Ix ly

Ast = area of reinforcement used
Ag = gross area of pedestal

Cx = PL Cy= PW
2 2
= (Pw)(PL)’ . (2n)(Ast)(Gx)?
12 6

(PLPW)°® | (2n)(Ast)(Gy)*
12 6

Since the pedestal is almost in pure bending (P load is negligible), the following stress ratio must be used.

Mx MY 10
Mo, Mo

CSM =
y

Moy = (.40)(As)(Fy)(1.33)(PW-2d")
Moy = (40)(As)(Fy)(1.33)(PL-2d")

As = tension steel = f\’s‘t_

Review CSR and CSM and adjust rebar size if required.

BARBARA B. CLEMENTS

No.,

mo#RsEGtSTERED
SSIONAL ENGINEER
STRUCTURAL




7551188A9
ADDENDUM NO. 9

. February 22, 2017
Subject: Spread Footing Sheet FD8 of 15

WALPAR, LLC Design Format By BBC Chk’d By CC
BIRMINGHAM, AL B

Check torgue (Cantilever structures only)

Bp , MAX. KSF
O W A
a/> Pz /6 ¥
G -
P, i W|PwW
-
¥

SLAB THICKNESS =T
PEDESTAL HEIGHT = PT

Bp = Maximum soil bearing pressure
P1=(0.5)(Bp)(LXT)

P2 = (0.5)(Bp)(W)(T)

Maximum torque allowable for footing size

TQn= (2)("1)(%) " (2)(P2)(%)

Calculate torque allowable on pedestal same as above. BARBARA B. CLEMENTS
TQ, = actual torque from structure printout
if TQ, > TQy, increase footing size or thickness

REGISTERED
PROFESSIONAL ENGINEER
STRUCTURAL




Subject: Cantilever

7551188A9
ADDENDUM NO. 9

February 22, 2017
Sheet FD9 of 15

WALPAR, LLC

Footing Design

By BBC chkdBy  CC

BIRMINGHAM, AL

NOTE: L oads in kips, dimensions in feet
Mpc = (DLS)(L4)+(DLT)(L2)+(tc)(Hq+Hs)
M = (WH+WP)(H+H3)+(WV)(Hy+Ha)
Pwi = WH+WP+WV
Mwi

Py

Eff H=

Use eff. H to determine eff. Py,

MDL
Eff.H

Eff. PDL =

RESULTANT

P= (PDL)2 +(PWL)2

_ 237P+,/5.617P? +10.56(Sp*P *H)
2Sp

D

REINFORCING
MR = P(Eff. H)
Fy = Rebar yield (KSI)
Ab = Area of single bar (in?)
As = Req'd area of reinforcement (in.%)

D, = Diameter of rebar cage (in.)
J = 1.33 for Group ll only

As= __ 12(MR)

__12MR) . joucyl
0.12Fy)D)J) > | eeviarea

No. of bars reg'd = As
Ab
x D
Spacing= ————
a g No. of bars

Use #4 hoops @ 1-0(z) °/,

Eff. H
Ground Line Ha
Surcharge 4
T Wc
T
.56D
Si L
b

BARBARA B. CLEMENTS

No,

PRO?EG}STERED
ESSIONAL ENGINEE
STRUCTURAL R




7551188A9
ADDENDUM NO. 9
February 22, 201175

Subject: Cantilever Sheet FD10 of
WALPAR, LLC Footing Design By BBC Chk'd By CcC
BIRMINGHAM, AL
TORSION WINGS
p= Torque f 4 b P
d, d2=2/3f | l
o /TN
H= — i K
fs, S — o T
N
di=2d,+b
P
/—Horiz. 1.2'
y |
3|
typ H
SSEmSRe N l
AN
X ¥Vert.

! #4 Hoops spaced at 6” from top of cylinder
to bottom of wings and 1'-0 spacing from
bottom of wings to bottom of cylinder.

Reinforcing
MR = (P)(d2)
_ 12(MR)
(24)(0.86)(d; )(J)

No. of horizontal bars required = %

Horizontal bars at 68” c¢/c each side.

#4 vertical bars at 1’-0(x) c/c each side.

BARBARA B. CLEMENTS

No.

REGISTERED
PROFESSIONAL ENGINEER
STRUCTURAL




Subject: Single Pole Overhead

WALPAR, LLC

7551188A9
ADDENDUM NO. 9

February 22, 2017
Sheet FD11 of 15

Footing Design

By BBC  chkwdBy CC

BIRMINGHAM, AL

NOTE: Loads in kips, dimensions in feet
My = (tc)(Hy+Ha)
Mwe = (RH)(Hy+H3)+(WV)(Hy+Hs)

Pw. = RH +WV
Eff H= .M_\LV__L_
WL
Use Eff. H to determine Eff. Pr_
M
Eff. Py, = —&
™" EffH
RESULTANT

P=(Pr)* +(Pu)’

_ 237P+5617P2 +1056(S;p *P *H)
2Sp

D

REINFORCING
MR = P(Eff. H)

Fy = Rebar yield (KSH)

Ab = Area of single bar (in?)

As = Req'd area of reinforcement (in.%)
D, = Diameter of rebar cage (in.)

J = 1.33 for Group |l only

12(MR) .
BN GAN) (Fy)(D1)(J) =1%Cylarea

No. of bars req’d = As
Ab

As =

7w Dy

Spacing ® ——
P g No. of bars

Use #4 hoops @ 1°-0(z) /¢

P
4 —x
Eff H
Ground Line Ha
Surcharge A1 I
T We
Sz

—>
y

.56D

o LT

BARBARA B. CLEMENTS

No.

REGISTERED
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7551188A9

ADDENDUM NO. 9

February 22, 201175

Subiect: Double Pole Overhead Sheet FD12 of
WALPAR,LLC —— —
Footing Design By BBC Chik’d By CcC
BIRMINGHAM, AL B —
NOTE: Loads in kips, dimensions in feet
Mr. = (Te)(Hr+Hs) Mr = My ? + M
Mwe = (Rh)(Hy+Ha)+(Wv)(Hz+Hs)
Pw. = Rh +Wyv
Eff H = M
WL .
Use eff. H to determine effective Pr,. ¢ ;
M
P = TL
T EffH
2 2
P=/(Pr)” +(Pwi) Eff. H
5 c
b= 237P + \/5.61 7P +10.56(S;b*P *H)
28b
Hs
b2 _]_Surcharge 1
Wi. of concrete, Wc = e *n*(D+Hz)*15 !
v Y
. Wce
Effective O.T. Moment = Mr - (Wc + .5DL)(C) S
4 2
Determine effective P based on effective O.T. Moment and T
research by Ohio (see FD1). 56D D
Eff. P= g 75 EffO.TMom. /
' EffH S L
Recalculate required depth D based on Eff. P and Eff. H. / i
REINFORCING
MR = (Eff. P)(Eff. H) e
Fy = Rebar yield (KSI)
Ab = Area of single bar (in%)
As = Req'd area of reinforcement (in.%)
D, = Diameter of rebar cage (in.)
J = 1.33 for Group Il only BARBARA B. CLEMENTS
As= _ 12MR) 1%Cylarea No. of bars req'd = -22—
0.12(Fy)D, V)
Spacing = —~ D1 __ Use #4 hoops @ 1-0(x) °/ No.
9= No.ofbars P e
REGISTERED
PROFESSIONAL ENGINEER

STRUCTURAL




7551188A9
ADDENDUM NO. 9
February 22, 2017
3 15

Subject: Footing Design Sheet of
WALPAR, LLC Notos By BBC ChicdBy  CC
BIRMINGHAM, AL
BOX TRUSS
OR

F'Y

"\

/ TRI TRUSS
>'————ﬁr

Hq

-

—Ha
L A X v
- — 1
BOX TRUSS
OR
TRI TRUSS
H,

J.

s

\ /_H3
: /MONOTUBE
o R <> ) BARBARA B. CLEMENTS
: H,
W / MNo.
- Iy e
“\ H, oo REGISTERED
SSIONAL ENGINEER
= = Y 1{/_— STRUCTURAL

T L]

Te = Transverse component of wind = 0.2(Rh + Wv)
Rh = Wind on sign and truss

NOTE: Loads in kips & dimensions in feet

Wv = Wind on upright
DL = Dead load = (Rd + Rv)



7551188A9
ADDENDUM NO. 9

) ) February 22, 2017
Subject: Cantilever Footing Sheet FD14 of 15

Design Information By BBC Chk’d By CC

WALPAR, LLC

BIRMINGHAM, AL

H,

H
\ s

DLS T T

DLS H -
DLS = Weight of sign Wh = Wind on truss Tc = 0.2 (Wh+Wp+Wv)
DLT = Weight of truss Wp = Wind on sign
DLP = Weight of upright Wv = Wind on upright

————

=
BARBARA B. CLEMENTS

No. \ 8186

PRO;?EG%STERED
ESSIONAL ENGIN
STRUCTURALEER




Subiect: Butterfly Footing Sheet
WALPAR,LLC ™% o

FD15

7551188A9
ADDENDUM NO. 9

February 22, 2017
of 15

Design information By

BIRMINGHAM, AL

BBC Chk'd By CC

%DLS — —
DLS = Weight of sign Wh = Wind on truss
DLT = Weight of truss Wop = Wind on sign
DLP = Weight of upright Wv = Wind on upright

NOTE: Loads in kips & dimensions in feet

BARBARA B, CLEMENTS
SHBEY
i,

e‘:&@z&,

REGISTERED
PROFESSIONAL ENGINEER
STRUCTURAL




7551188A9
ADDENDUM NO. 9
February 22, 2817

SINGLE POLE CYLINDRICAL FOOTING - Left Upright 4/15/2013

JOB NO: C1425 SHEET NO: SCF1

STRUCTURE: GANTRY 1A STATIONNO: NORTH TR
5(,? A

CONC. fe' (PSI):
REBAR fy (PSI):
SOIL B.P. (PSF):
CONC. WGT. (PCF):

SPAN (FT):  95.00

RD (KIPS): 4.59

RV (KIPS): 1.43

RH (KIPS): 9.83

WV (KIPS): 0.68

H1 (FT). 21.21

H2 (FT): 9.73

H3 (FT):

CYL. DIA. (FT):
Override Cyl. Dia. (ft)

CYLINDER REINFORCEME
Fy (PSI): '
J (GROUP 2):

MAX. BAR SIZE:

EDGE CLEARANCE (in):

MAX. BOLT CIRCLE (in): 31.00
(for max. 2" anchor bolt)

FOOTING QUANTITIES
REINF. (LBS) : 803
CONC. (CU YD) : 5.35

4/15/2013 4:05 PM

tc (KIPS):  2.10
DL (KIPS):  6.02
MWL (FT-K):  229.11
MTL (FT-K):  47.38
MR (FT-K):  233.96
PWL (KIPS):  10.51
PTL (KIPS):  2.17
PRL (KIPS):  10.73
EFF.H (FT):  21.80
CALC. DEPTH (FT):  11.38
CYL. EMBEDMENT (FT):  13.67
TOT. CYL. DEPTH (FT):  15.00

MR  (FT-K): 233.96
D1~ (IN):  34.00
As - (SQ-IN): 862
1% CYL. AREA (SQ-IN):  13.85
BAR SIZE : 8
Ab  (SQ-IN): 079
BAR SPCG. (IN):  5.93
BAR QTY : 18
HOOP QTY 16

REGISTERED
PROFESSIONAL ENGINEER
STRUCTURAL

Walpar (c) 2003



SINGLE POLE CYLINDRICAL FOOTING - Right Upright

C1425
GANTRY 1A

JOB NO:
STRUCTURE:

CONC. f¢' (PSi):
REBAR fy (PSI):
SOIL B.P. (PSF):

CONC. WGT. (PCF):

SPAN (FT):

RD (KIPS): 443

RV (KIPS): 1.53

RH (KIPS):

WV (KIPS): 0.75

H1 (FT):

H2 (FT):

H3 (FT)

CYL. DIA. (FT)

Override Cyl. Dia. (ft

STATION NO :

{c (KIPS):

DL (KIPS):

MWL (FT-K):

MTL (FT-K):

MR (FT-K):

PWL (KIPS):

PTL (KIPS):

PRL (KIPS):

EFF. H (FT):

CALC. DEPTH (FT):
CYL. EMBEDMENT (FT):
TOT. CYL. DEPTH (FT):

7551188A9
ADDENDUM NO. 9
February 22, 2017

/AN

4/15/2013
SHEET NO: SCF2

NORTH

CYLINDER REINFORCEMENT
Fy (PSIh:

J (GROUP 2):

MAX. BAR SIZE:

EDGE CLEARANCE (in)

MAX. BOLT CIRCLE (in):
(for max. 2" anchor bolt)

31.00

MR (FT-K):
D1 (IN):
As (SQ-IN):
1% CYL. AREA (SQ-IN):
BAR SIZE :
Ab (SQ-IN):
BAR SPCG. (IN):
BAR QTY
HOOP QTY

FOOTING QUANTITIES
REINF. (LBS) : 857
CONC. (CU YD) : 5.70

4/15/2013 4:05 PM

No.

REGISTERED
PROFESSIONAL ENGINEER
STRUCTURAL

o

Walpar (c) 2003



SINGLE POLE CYLINDRICAL FOOTING - Left Upright

JOB NO:
STRUCTURE:

C1425
GANTRY 18

CONC. f' (PSI):
REBAR fy (PSI):
SOIL B.P. (PSF):
CONC. WGT. (PCF):

SPAN (FT):

RD (KIPS): 4.96

RV (KIPS): 1.53

RH (KIPS):  10.33

WV (KIPS): 0.75

H1 (FT):. 23.21

H2 (FT).

H3 (FT):

CYL. DIA. (FT).
Override Cyl. Dia. (it

STATION NO :

tc (KIPS):
DL (KIPS):

MWL (FT-K):

MTL (FT-K):

MR (FT-K):

PWL (KIPS):

PTL (KIPS):

PRL (KIPS):

EFF. H (FT):

CALC. DEPTH (FT):
CYL. EMBEDMENT (FT):
TOT. CYL. DEPTH (FT):

7551188A9

ADDENDUM NO. 9

February 22, 2047
A

4/15/2013

SHEET NO: SCF3

SOUTH

CYLINDER REINFORCEM
Fy  (PSI):
J (GROUP 2):
MAX. BAR SIZE:
EDGE CLEARANCE (in): -

MAX. BOLT CIRCLE (in):
(for max. 2" anchor bolt)

31.00

MR  (FT-K):
D1 (IN):
As  (SQ-IN):
1% CYL. AREA (SQ-IN):

BAR SIZE

Ab  (SQ-IN):
BAR SPCG. (IN):

BAR QTY
HOOP QTY

FOOTING QUANTITIES
REINF. (LBS) : 857
CONC. (CUYD): 5.70

4/15/2013 4:04 PM

REGISTERED
PROFESSIONAL ENGINEER
STRUCTURAL

Walpar (c) 2003



SINGLE POLE CYLINDRICAL FOOTING - Right Upright

JOB NO:
STRUCTURE:

C1425
GANTRY 1B

CONC. f' (PSI):
REBAR fy (PSI):
SOIL B.P. (PSF):
CONC. WGT. (PCF):

SPAN (FT):

95.00
RD (KIPS):  4.49
RV (KIPS):  1.43
RH (KIPS):  9.91

WV (KIPS):  0.68

H1(FT):  21.21
H2 (FT):  9.73

H3 (FT)
CYL. DIA. (FT)
Override Cyl. Dia. (ft

STATION NO :

tc (KIPS):
DL (KIPS):

MWL (FT-K):

MTL (FT-K):

MR (FT-K):

PWL (KIPS):

PTL (KIPS):

PRL (KIPS):

EFF. H (FT):

CALC. DEPTH (FT):
CYL. EMBEDMENT (FT):
TOT. CYL. DEPTH (FT):

7551188A9
ADDENDUM NO. 9
February 22, 2017

/A

4/15/2013

SHEET NO: SCF4

SOUTH

CYLINDER REINFORCEMENT
Fy  (PSl):

J (GROUP 2):

MAX. BAR SIZE:

EDGE CLEARANCE (in)

MAX. BOLT CIRCLE (in):
(for max. 2" anchor bolt)

31.00

MR (FT-K):
D1 (IN):
As  (SQ-IN):
1% CYL. AREA (SQ-IN):

BAR SIZE

Ab (SQ-IN):
BAR SPCG. (IN):

BAR QTY
HOOP QTY

FOOTING QUANTITIES
REINF. (LBS) : 803
CONC. (CU YD) : 5.35

4/15/2013 4.04 PM

No.

REGISTERED
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STRUCTURAL
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