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MICROFLECT

VALMONT/MICROFLECT

3575 25" ST. SE — P.O. BOX 12985
SALEM, OR 97302-1190
PHONE: 1-800-547-2151

ENGINEER: NAR
Reviewed by: NAR

DRILLED PIER FOUNDATION
DESIGN CALCULATIONS

Valmont Order No.: 334229
Customer: VERIZON

Site: PORTLAND 3

Pole Ht: 89 FT (100 FT AGL)
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Pole Geometry

Bolt Circle
# of Bolts
Bolt Diameter

#

Bolt Projection =

Bolt Length
Base Plate Diameter

Pole Loads

Factored Moment
Factored Shear
Factored Weight

Shear Height

Anchor Bolt Allowables

Fu

Fy
At

Anchor Bolt Loads

Moment
Shear
Weight

it

n

=

#

[]

44.46
8.0
1.75
8.8
66.0
48.0

Inches

Inches
Inches
Inches
Inches

466.8
8.5
12.8
54.7

ft-Kips
Kips
Kips

Ft

100.0
75.0
1.90

Ksi .
Ksi )
in*2

5601.8
8.5
12.8

in-Kips
Kips
Kips

Calculate the Bolt Maximum Applied Force

Bolt Applied Force

Bolt Allowable

Bolt Allowable
152 Kips

>
>

5601.8 in-Kips

935317639 / O.

44.5% (8/4)" 8

.8 % Fu * At = 152.0 Kips

Bolt Applied Force
65.1 Kips

mmzm>

OK

Calculate the Anchor Bolt Development Length

acT 218

1la

3

db*Fy*afyl*
yrapy (40%(£c')".5) * ((c+Ktr)/db))

Given all minimums are met for the Bar Installation Per ACI

o4

B
A
((C+KET) /AD) anchor boits

1d

!l

Calculate the Ultimate Bond Stress

Fy*Ag/ (n*db*1d)

Calculate the Allowable Bond Stress

.6*Bond_Allow*l.33

Calculate the Required Bolt Length

Lreq

1
1
1
1.5
1.75%75000% w3 . 104 in
(40% (4000) " .5} *1.5

Bond_Allowable Ksi

0.250 Ksi

0.189 Ksi
__ Bolt Applied Force g, Projection = 68.2 in

3.14%db*0.199

65.1 Rips

(per EIA-G Sec. 4.9.9)

>66 in provided, bottom template
needs to be double nutted

Check AB pullout via Rebar Development length with bottom template double nutted:

({c+Ktr) /db) rebar= 2.5
Ldb = (3*db*fy/({40*£'c™0.5%((c+Ktr)/db)))*(As_req/As_prov'd) = 13.2 in
L_reqd = Ldb + abproj + 5.7075" + 3" = 30.7 in
Bolt Length > Bolt Required Length
66 in > 30.7 in z====> OK

HDG REPORT FOR PORTLAND 3, ME DATED 08/13/2015
Ref: ACI 318 BUILDING CODE REQUIREMENTS
valmont V By: |NAR DRILLED PIER ANALYSIS
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8.5 Kips 3

Calculate the Concrete Shear Strength

Use only the steel to carry the bending loads - Calculate the Reinforcment Bending Strength

Use (20) #9 vertical xebar.

Vertical Rebar Section Properties

[ Asteen*Rvaar™ 2 in“4
2
A... = 20 in™2
Rvear = 27.9 in
I = 7804.2 in™4

S = 279.4 in™3
Base the bending strength on factored Vertical bar Fy per TIA-222-G of 54 Kai

Fry = 60 KSI
¢ = 0.9
Frravtowaere = Fry*d
Frearvowase = 54 KSI
Max Design Moment
Mux = 6057 in*KIP
Moestew =  MuaxsUrorar
Mpeszon = 6057 in*KiPp
Mozstan Weight
Freoeston = +
s Arepar
Freoesten = 22.3 KSI
FryaLLowasee > Frypeetan
54 Ks1 > 22.3 K81 L OK

HDG REPORT FOR PORTLAND 3, ME DATED 08/13/2015

Ref: ACI 318 BUILDING CODE REQUIREMENTS

ACT 318 Shear Height = 54.7!
Ve = 2%(fc')"®+puxd .
Given: 0
bw = 66 in /( 3.0 SECTION AT 3.9 THE MRX
d = 51.2 4 5 - MOMENT IN THE PIER
= < in MAX PRESSURE 2714 PSF
.t = 4000 in
b = 0.85 10
$oVe = 363 Kips /
15
Calculate the Reinforcment Shear Strength SECTION AT 19.1 THE MAX
190 SHEAR IN THE PIER
AcI 318 #4 horizontal ties at 12 spacing. 20 MAX NEGATIVE PRESSURE
4/3)*Brr*d
Ve 4/3) :" L 2893 PSF
Given: . 25
A, = 0.4 in"2
£, = 60 ksi
30
a = 4.263 Ft FT
s = 1Ft Pressure Profile
A 0.85 for
. Analysis
bV, = 116 Kips
The Maximum Shear in the Pier occurs at Reaction Inflection Point 19.1'
Load Factors for the design
ACL 318 EIA222-G wind loads are factored by 1.6 already
Unet = 1.0
Uea = 1.0
Urorat = Uena*Uacx
UrotaL. = 1.0
Vdesign=UTOTAL*Vmax = 147.6 Rips
oV, + oV, > Vdesign
363 Kips + 116 Kips = 479 Kips > 147.6 Kips ====> OK
The maximum bending stress in the pier occurs at 3.9' below the ground level.
Where the (passive pressure reaction) = (the applied shear)
Depth Mmax) .
i - Passive pressure .
Muz = 6057.3 At The Location - a— dft = Applied ghear
Ground_Line

MgCQOFLECT Dwg B-144243 A-334229 pate: jo7/1s5/16 |VERIZON

valmontv sy: |[NAR  [DRILLED PIER ANALYSIS
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valmont=#

MICROFLECT
CUSTOMER: VERIZON
SITE: pORTLAND 3
5.0.# 334229
DWG NO. B-144243
Geotec Rpt HDG REPORT FOR PORTLAND 3, ME DATED 08/13/2015
Geotec Report Water Depth 3.5 FT
Original Run Date: 07/15/16
VERSION: 1.15
Engineer: NAR Checkexr: NAR
Pole Geometry
Pole height = 89 ft
Bolt Circle = 44.46 Inches
# of Bolts = 8
Bolt Diameter = 1.75 Inches
Bolt Projection = 8.75 Inches
Bolt Length = 66.0 Inches
Bottom Template Diameter = 48.0 Inches
Pole Loads
Factored Moment = 466.8 ft-Kips
Factored Shear = 8.53 Kips
Factored Weight = 12.76 Kips
Shear Height = 54.7 Ft
e {col offset) = 439.1 in
Anchor Bolt Load
Factored Moment = 5602 in-Kips
Factored Shear = 8.53 Kips
Factored Weight = 12.76 Kips
Anchor Bolt Allowable
Fu = 100.0 Ksi
Fy = 75.0 Ksi
Area tensile = 1.90 in®
Soil Properties
| ¢ vitimate| ¢ Ultimate ZERO = GROUND LINE
Pas Pressure Pas Press Slope Depth Start Depth End Max_Moment Depth
Level # PSF Start PSF/FT (Et) {fr) End Prss (ft) naas-zano
Passive pressure
1 3} 263.25 0.5 3.5 790 3.95 """ dft = Applied Shear
2 790 123.75 3.5 20.5 2894 |Max Pier Moment R ft
N . . Ground_Line
3 3559 398.5386119 20.5 25.5 5552 {in-Kips) {f£-Kips) -
4 0 o] 0 6057 505
5 [ 0 0
mﬂawmawonwmmnm:nm Rbar-AR db = 2.44
10 §§;§.§§,
20
Footing Concrete Geometry "
Cap Height (Above Ground Line) = 0.5 Ft
o
Diameter Pier = 5.5 Ft -~ w,.s«;%xua:nu;w e T
¥ e Qutaide Rad Tie RB
e Inaide Rad Vert RB
Length {below ground) = 25.5 Ft - utaide Rad BC or Template
- anwcu BC
Concrete Volume = 22.9 cubic yards lorite It
Load Inflection-Peint Depth (LID)= 19.05 Ft
Registing Soil FS above allowable
OTM = 633.6 £t-Kips RMegea1 = 1594 ° RMorar/OTH
Shear,ppized = 8.5 Kips Shear ggeeing = 8.71 1.02 » resisting V/applied V
Weight = 12.8 Kips
Foundation Load Properties About Load Inflection Point
ZERO = GROUND LINE Forces Forces Moments Moments
paseive Pressure Pas Press Slope Depth Start Depth End Constant Slope Constant Slope Viax
Level # PSF Start PSF/FT {Et) {ft) Kips Kips Kip-Ft Kip-Ft KIP
1 0 263 0.5 3.5 0.00 6.52 0 108 147.63
2 790 124 3.5 19.1 67.54 82.29 525 427
3 2714 124 19.1 20.5 ~21.64 -0.72 16 1
4 3559 399 20.5 25.5 -98 -27 387 131

Tie Bar #

Tie Vertical Spacing
Number of Ties
Area_Ties
MP_Tc

MP_Rin

MP_ Asteel
MP_Esteel
MP_Isteel

EI

)

M

Vertical Bar #

Bar Count

$anoar
9 flexure
MP_Fty T&V
MP_Fty T&V_ALL
FTYDESIGN
¢vs
Vertical Rebar Horiz Spacing =
Diameter of hoops =
Diameter of vertical rebar circle =

£.!
$eoncrets
LA

d

Footi inf i

4 Ties OK Seismic Ties?
1 FT =
28 -
0.4 in*2
4 in
27.9 in
20.0 in”*2
28000 KSI
7804 in*4
226321828 in"2*LB
279.4 in"3
6057 1in*KIP
13 =
9
20 >= 18 =
0.85
0.9
60 Ksi REBAR Fty Grade 60
54 Ksi
22.3 Ksi calculated
116.0 Kip REBAR Shear Allowable
7.65 in
4.83 FT
55.875 in

Footing Concrete Requirements

Min # based on 200*bw*d/fy per ACI

Min # based on area

Pier Design ACI 318

AREA OF TIE CUT BY VERTICAL SECTION (2*Area of the tie)
THICKNESS OF CONCRETE COVER
RADIUS OF VERT. REBAR
TOTAL AREA OF VERT. BARS
YOUNG'S MODULUS

REBAR MCMENT OF INERTIA

E*I

REBAR SECTION MODULUS
APPLIED MAXIMUM MCMENT @ AT DEPTH ZERO SHEAR ON PIER

318

Strength Reduction Factor for Capacity Of Steel Shear
Strength Reduction Factor for Capacity Of Steel Flexure

REBAR Fty Allowable Pier Design includes PHI_Steel

4000 psi Concrete compression properties

0.85 Strength Reduction Factor for Capacity Of Concrete
363 Kips SHEAR CAPACITY OF CONCRETE ACI 318

4.26 FT

distance from extreme com fiber to cent of tension reaction group
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