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SCOPE OF WORK:

Hudson Design Group LLC (HDG) hos been outhorized by AT&T to conduct o struclurol
evoluotion of the structure thot will support the existing AT&T equipment locoted in the
oreos depicted in the lotest HDG's conslruction drowings.

This report represents this office's findings, conclusions ond recommendotions' pertoining
to the support of AT&T's proposed equipment.

An on-site visuol survey of the obove oreos wos performed by ProVertic on December 9,
2014. Attendees included Nick Bestor (ProVertic Field Technicion).

CONCTUSION SUMMARY:

As-built plons prepored by Donold L. Dimick were ovoiloble for our use. A limited visuol
survey of the structure wos completed in or neor the oreos of the Proposed Work.

Bosed on our evoluotion. we hove determined thot the existing structure lS CAPABLE of
supporting the proposed equipment looding.

APPU RTENACE/EQUr PMENT CON FtGU RATTON:

(ó) CCI OPA-ó5R-tCUU-H8 Anlennos (92.7"xl4.4"x7"-Wt. = 95lbs. /eqch) (Iwo per sector)

(3) HPA-óSR-BUU-HB Anlennos (92.4"x14.8"x7.4" - Wt. = ó8 lbs. eoch)(One per seclor)

(3) A2 Module (ló.4"x1 5.2"x3.4" - Wl. = 22lbs. /eoch) (One per seclor)

(3) RRH (RRUS-12) (20.4"x18.5"x7.5" - Wt. = 58 lbs. /eoch) (One per sector)

(3) RRH (RRUS-E2) (20"x20.4"x9.5" - Wl. = 58 lbs. /eoch) (One per seclor)

(3) RRH (RRUS-32) (26.7"x12.1"x6.7" - Wt. = ó0 lbs. /eoch) (One per secfor)

(l) PURCEIL FtXlówS CABINEI (Wt. = 220lbs.)

(l) Surge Suppressor (Wt. = 43.5 lbs.)

(l) PBC-02 MU (Wt. = l20lbs.)

(3) Kotherin 742-264 Antennos (51 .8"xì0.3"x5.5" - Wt. = 45 lbs./eoch)(One per sector)

(ó) RRH (RRUS-l ì ) (19.ó9"x1 6.97"x7.1 Z" - Wt. = 50.7 lbs. /eoch) (Two per sector)

Referenced documents ore ottoched
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DESIGN CRITERIA:

l. lnternotionol Building Code (lBC) 2009, ond ASCE Z-05 (Minimum Design Loods for
Buildings ond Olher Structures).

Wind Anolysis:

Reference Wind Speed
Cotegory:

100 mph
C

(FlG ó-l C; ASCE Z-05)
(Section 6.5.6.3; ASCE Z-05)

Roof:

Ground Snow, Pg:

lmportonce Foctor, I

Exposure Foctor, Ce:
Thermol Foctor, Ct:
Flot Roof Snow lood:

ó0 psf
t.0
1.0
1.0

42 psf

(FtG 7-1; ASCE 7-05)
(Cotegory ll)
(Exp. B- Portiolly Exposed)
(Typicol Structure)
(Pr=0.7*Ce*Ct*l*Ps)

2. EIA/TIA -222- G Structurol Stondords for Steel Antenno Towers ond Anlenno
Supporting Structures

City/Town:
County:
Wínd Lood:
Nominol lce Thickness:

Portlond
Cumberlond
100 mph
I inch

3. Approximote height obove grode to the cenler of the Antennos:

g2'_5"+l_ (Alpho)
88'-3"+/- (Beto & Gommo)
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ANTENNA SU PPORÏ RECOMMEN DATIONS:

The new Alpho sector ontennos ore proposed to be mounted on new pipe mosts
secured to the existing building foçode with epoxy onchors.

The new Beto ond Gommo sector ontennos ore proposed to be mounted on
existing pipe mosts secured to the onlenno support ongles.

RRH SUPPORT RECOMMENDATIONS:

The new RRH's ore proposed to be mounted on new unistruts ond fostened to the
existing building foçode wilh epoxy onchors.

EQUIPMENT SUPPORT RECOMMENDATIONS:

The new Purcell cobinet, surge suppressor, ond PBC-02 ore proposed lo instolled on o
new H-frome secured to o new curb plotform onchored to the roof. The new curb
ploTform is proposed to be instolled neor o building column os shown in the lotest HDG
construction drowings.

Limitotions ond ossumptions:

l. Reference the lotest HDG construction drowings for oll the equipment locotions
detoils.

2. Mount oll equipment per monufocturer's specificotions.

3. All structurol members ond their connections ore ossumed to be in good
condition ond ore free from defecls with no deteriorotion to its member
copocities.

4. All ontennos, coox cobles ond woveguide cobles ore ossumed to be properly
instolled ond supported os per the monufocturer requiremenis.

5. HDG is not responsible for ony modificotions completed prior to ond hereofter
which HDG wos not directly involved.

6. lf field conditions differ from whot is ossumed in this report, then the engineer of
record is to be notified os soon os possible.

a

a
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FIETD PHOTOS:

Photo 1: Somple photo illustroting the existing ontenno support ongles

Photo 2: Somple photo illustroting the existing foçode-mounted ontennos
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Photo 3: Somple photo illustroting the existing RRHs

Photo 4: Somple photo illustroting the existing ontennos
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Pholo 5: Somple photo illustroting the existing equipment
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Alpho Seclor
Anlennq Colculolions



Dole: 1/13/2015

Projecl Nome: Porllond USM

Project Number: ME5045

Designed By: SAG Checked By: MSC

2.6.5.2 Velocitv Pressure Coeff:

K,= 2.oL 1r¡r*l'/"

K.= 1.245

Kzmin !Kz12.OI

Table 2-4

2.6.6.4 Toposra ohic Factor:

Table 2-5

Topo. Category Kt r

2

3

4

o.43 7.25

0.s3 2

o.72 1.5

K,,= [L+(K" K./Knl]' Kn= g (f*t/H)

Krt= #DlV/01

Category= 1

0 (from Table 2-4)

0 (from Table 2-5)

0 (from Table 2-5)

92.5

0 (Ht. above surrounding terrain)

1.00

Hudso
Design Groupur-c

Proposed Antennasz

z"

û.

e2.s (ft)

soo (ft)

9.5

Kh

K"

Kt

I
z

H

K.,

#Drv/o!

Exposure zE c, K.m¡n Ke

B 1200 ft 7 0.70 0.90

c 900 ft 9.5 0.85 t
D 700 ft 1_1_.5 1.03 1.10

(lf Cateoorv 7 then K ¿=1.0)



Dole: 1/13/2015

Project Nome: Porllond USM

Prolect Number: ME5045

Designed By: SAG Checked By: MSC
Hudso
Derlgn

2.6.7 Gust Effect Factors

2.6.7.7 Self Lattice Structures

Gh = 1.0 Latticed Structures > 600 ft

Gh = 0.85 Latticed Structures 450 ft or less

Gh = 0.85 + 0.L5 [h/L50 - 3.0] h= ht. of structure

2.6.7.2 Guyed Masts

2.6.7.3 Pole Structures

2.6.7.4 Structures Supported on Other Structures
(Contilivered tubular or latticed spines, pole, structures on buildings (ht. : width rotio > 5)



Dole: 1113/2015

ProJecl Nome: Porllond USM

Projecl Number: ME5045

Designed By: SAG Checked By: MSC

2.6.8 Design lce Thickness:

t¡, = 2.0*t¡x | 
* K,.*(K.,)o'"

Hudso
Derlgn

t¡-

I

K¡.

Kzt

t
t

1..1.L

L

K,,= lz/33lo 
to 

< 1.4

Calculating the weight of ice, the cross-sectional area of ice shall be determined by:

A,r=n*t,r*(D.+t,r) Dc= 92.7 (in) Largest Dim of Member

2.6.9 Desien Wind Load:

P= qz*Gh*(EPA's)

gr= 0.00256*K.*Kr1* K6*Vr"*2

Table2-2

K.

Kzt

Kd

Vrr"-

Structure Type Wind Direction Probability Factor, Kd

0.8s
Latticed structures with triangular,
square or rectangular cross sections

bular pole structures, latticed
uctures with other cross sections,
purtenances.

str
p

0.9s



Dole: 1/13/2015

Projecl Nome: Porllond USM

ProJect Number: ME5045

Deslgned By: SAG Checked By: MSC

Dp = Outside Diometer or Out to Out:

Appurtenances

Item No.1 (P)Ant

Item No.2 (P)Ant

Hudso
Drclgn

Determine Cf:

lf lattice Structure See Manual

lf Tubular Pole Structure, Use Corrected Value from Table 2.7 Below

Heieht W¡dth Depth Flat Area Force Per Appurtenance

(lbs)

(lbs)

c
mph.ft

Round 18 Sided 16 Sided 12 Sided 8 Sided

<32
(Subcritical)

r.2 7.2 t.2 t.2 L,2

32to64
(Transitional)

3g.4/cr'o 25.g/c0'88s L2.6/c0'678 z.gg/co'263 L.z

>64
(Supercritical)

0.6 0.6s o.75 L t.2

! = (l*Kr¡*K.)"'"*V*D



Dole: I /13/2015

ProJecl Nome:Portlond USM

Projecl NumberME5045

Designed By: SAG Checked By:MSC

Per foot weight of ice:

pipe weight per foot:
pipe length (ft):

diameter (in):

Per foot weight of ice on object:
Total weight of ice on object:
Total weight of pipe:

Pipe

3 pounds ice /ft
26 pounds

32.85 pounds

Hudson
Design

ICE WEIGHT CATCU LATIONS-Proposed Antenna
Thickness of ice:
*Density of ice used=56 PCF

7

Weight of ice based on total radial SF area: (PlAntenna (OPA-65R-LCUU-HS)

Depth (in): 7

height (in): 92.7

Width (in): L4.4

Total weight of ice on object: 129 pounds ice

Weight of object: 95 pounds

mbined we t of ice and ob 224 pounds

3.65

9

2.375

Combined weight of pipe and ice 59 pounds



Site Name:

Site No.

Done by:

Date:

Portland USM

MEs045

SAG

rlL3l2}ts
Checked by: MSC Hudson

Dedgn Grouplrc

CHECK CONNECTION CAPACITY-Proposed Antenna (oPA-6sR-LCUU-H8)

Reference: Hilti Volume 2: Anchor Fastening Technical Guide

HIT-HY2OO

3/8 in.

2-3/8 in.

E-! Tall - 2855 lbs

Fv"¡= 3075 lbs f= 455 lbs 
--->

n= 455 lbs

283 lbs.

113.75 lbs. <

f,= 70.75 lbs. <

CHECK COMBINED TENSION AND SHEAR

Epoxy Type =

Anchor Diameter =
Min. Embedment Depth =

Allowable Tensile Load =

Allowable Shear Load =

WIND FORCES

Reaction

GRAVITY LOADS

lce and Equipment

No. of Supports =

No. of Anchors / Support =

Shear Design Load / Anchor=

2

2

rrl F,

0.040

+

+

rul F,

o.023

1.0

0.063

I



Dole: I /13/2015

Projecl Nome:Portlond USM

Projecl Number:ME5045

Designed By: SAG Checked By: MSC

Per foot weight of ice:

pipe weight per foot:
pipe length (ft):

diameter (in):

Per foot weight of ice on object:
Total weight of ice on object:
Total we ht of e:

Pipe

3 pounds ice /ft
26 pounds

32.85 pounds

Hudso
Design Groupr-r-c

ICE WEIGHT CALCULATIONS-Proposed Antenna
Thickness of ice: t
*Density of ice used=56 PCF

Weight of ice based on total radial SF area: (P)Antenna (HPA-65R-BUU-HS)

Depth (in): 7.4

height (in): 92.4

Width (in): 14.8

Total weight of ice on object: L33 pounds ice

Weight of object: 68 pounds

Combined weight of ice and object: 201 pounds

3.65

9

2.375

Combined and ice 59 poundstof I



Site Name:

Site No.

Done by:

Date:

Portland USM

ME504s

SAG

tlt3l2ors
Checked by: MSC Hudson

Deeign

CHECK CONNECTION CAPACITY-Proposed Antenna (HPA-6sR-BUU-H8)

Reference: Hilti Volume 2: Anchor Fastening Technical Guide

HIT.HY2OO

3/8 in.

2-3/8 in.

E-I Tall - 2855 lbs.

r_rvall- 3075 lbs f= 466 lbs 
--)

f= 466 lbs

260 lbs.

L16.50 lbs. <

fu= 65.00 lbs. <

CHECK COMBINED TENSION AND SHEAR

Epoxy Type =

Anchor Diameter =
Min. Embedment Depth =

Allowable Tensile Load =

Allowable Shear Load =

WIND FORCES

Reaction

GRAVITY LOADS

lce and Equipment

No. of Supoorts =

No. of Anchors / Support =

Shear Design Load I Anchor=

trl F,

0.04L

2

2

+

+

tul F,

o.021-

1.0

0.062

F



Hudso
Deslgn

Belo & Gommq Seclor
Anlenno Colculolions



Dole: 1/13/2015

Projecl Nome: Porllond USM

Project Number: ME5045

Designed By: SAG Checked By: MSC

2.6.5.2 Velocity Pressure Coeff:

K,= 2.o! 1z/zr)'/"

Ç= L.233

Kzmin 3Kz<2.OL

Table 2-4

2.6.6.4 Topoeraphic Factor:

Table 2-5

Topo. Category Kt f
2

3

4

0.43 1,.25

0.s3 2

o.72 1.5

z

z.

q.

88.2s (ft)

soo (ft)

9.5

Hudso
Design

Proposed Beta & Gamma

Sector Antenna & RRHs

K.,= [1+(K" K,/Knl]'

Krt= #D|V/O! ;

Category= t

Kn= g (f*z/H)

Kn=

K"=

Kt=

f-
Z=

fl=

Krt=

#Drv/o!

0 (from Table 2-4)

0 (from Table 2-5)

0 (from Table 2-5)

88.25

0 (Ht. above surrounding terrain)

1.00

Exposure ZE (l Krrin K"

B 1200 ft 7 o.70 0.90

c 900 ft 9.5 0.8s 7

D 700 ft 11.5 L.03 1.10

(lf Coteaorv 7 then K ,t=7.0)



Dole: 1/1312015

ProJecl Nome: Porllond USM

Project Number: ME5045

Designed By: SAG Checked By: MSC
Hudso
Derlgn

2.6.7 Gust Effect Factors

2.6.7.7 Self Lottice Stnl¡^f urcs

Gh = L.0 Latticed Structures > 600 ft

Gh = 0.85 Latticed Structures 450 ft or less

Gh = 0.85 + 0.15 [h/150 - 3.0] h= ht. of structure

2.6.7.2 Guved Mosts

2.6.7.3 Pole Structures

2.6.7.4 Structures Supported on Other Structures
(Contilivered tubulor or lotticed spines, pole, structures on buildings (ht. : width rotio > 5)



Dole: 1/13/2015

Project Nome: Porllond USM

Project Number: ME5045

Deslgned By: SAG Checked By: MSC

Table 2-2

Hudso
Derlgn

2.6.8 Design lce Thickness:

ti, = 2.0*t¡*l*K'r*(Kr.)o 
tt

K,,=[z/33]o'to<1.4

Calculating the weight of ice, the cross-sectional area of ice shall be determined by:

A,r=n*t'.*(D.+t,r) Dc= 92.7 (in) Largest Dim of Member

2.6.9 Desien Wind Load:

[= qz*Gh*(EPA's)

Qr= 0.00256* Kr*K'¡*K6*V'""2

t¡=

t-
K¡r=

Kzt=

L

1

1.10

t

Kr=

Krt=

K¿=

Vr.r=

Structure Type Wind Direction Probability Factor, Kd

Latticed structures with triangular,

square or rectangular cross sections 0.8s

bular pole structures, latticed

structures with other cross sections,

a urtenances

0.9s



Dole: 1/13/2015

Projecl Nome: Porllond USM

ProJect Number: ME5045

Designed By: SAG Checked By: MSC

Determine Cf:

lf lattice Structure See Manual

lf Tubular Pole Structure, Use Corrected Value from ïable 2.7 Below

Ç = (l*K**Kr)"'"*V*D

Dp = Oufside Diometer or Oul to Out 0.2 feet

Cf= t.2

Appurtenances Heieht W¡dth Depth Flat Area Force Per

Item No.l (P)Ant 92.7 t4.4 7

Hudso
Derlgn

nce

Item No.2 (P)Ant 92.4 14.8

Item No.3 (E)ANT 11.8

Item No.3 (P) RRH(l1) L9.7 L7

Item No.4 (P) RRH(12) 20.4 18.5

72

7.5

(lbs)

(lbs)

(lbs)

(lbs)

(lbs)

(lbs)

(lbs)

Item No.5 (P)RRH(E2) 20

Item No.6 (P) RRH(32) 26.7

20.4 9.5

L2.L 6.7

c
mph.ft

Round 18 Sided 16 Sided 12 Sided 8 Sided

<32
(Subcritical)

7.2 L.2 L.2 L.2 7.2

32to 64
(Transitional)

39.4/c1'o 25.8/c0'88s L2.6/co'678 z.gg/co'263 1-.2

>64
(Supercritical)

0.6 0.6s o.75 t r.2

Item No.7 (P)42 Mod 16.4 L5.2 3.4 (lbs)



Dole: I /13/2015

Project Nqme:Porllond USM

Projecl Number:ME5045

Designed By: SAG Checked By: MSC

Per foot weight of ice:

pipe weight per foot:
pipe length (ft):

diameter (in):

Per foot weight of ice on object:
Total weight of ice on object:

Total weight of pipe:

Hudson
Design

ICE WEIGHT CALCU LATIONS-Proposed Antenna

Thickness of ice: 1

*Density of ice used=56 PCF

Weight of ice based on total radial SF area: (P)Antenna x2

Depth (in): 7

height (in): 92.7

Width (in): 14.4

Total weight of ice on object: 129 pounds ice

Weight of object: 95 pounds

Combined weight of ice and object 447 pounds

3.65

9

2.375

Pipe

3 pounds ice /ft
26 pounds

32.85 pounds

x2

4"x4"x112" angle

(P)RRH(32)

(P)RRH(E2)

Combined weight of pipe and ice: 118 pounds

Weight of ice based on total radial SF area:

Depth (in): 4

height (in): 4

Width (in): 84

Total weight of ice on object: 23 pounds ice

Weight of object: 90 pounds

Combined weight of ice and object: 226 pounds

Weight of ice based on total radial SF area:

Depth (in): 6.7

height (in): 26.7

Width (in): t2.1
Total weight of ice on object: 33 pounds ice

Weight of 60 pounds

Weight of ice based on total radial SF area:

Depth (in): 9.5

height (in): 20

Width (in): 20.4

Total weight of ice on object:

93 poundsCombined weight of ice and object

bined weight of ice and object: 97 pounds

of object: 58 pounds

39 pounds ice



Site Name:

Site No.

Done by:

Date:

Portland USM

ME5045

SAG

1./1.3/2OLs

Checked by: MSC Hudson
De3¡gn

CHECK CONNECTION CAPACITY-Proposed Antenna

Reference: Hilti Volume 2: Anchor Fasten¡ng Technical Guide

HIT-HY2O assumed

t/2 in.
2 in. assumed

E-I Tall - 525 lbs.

Fv"¡= 1230 lbs f= 1158 lbs --)

P= 1158 lbs

981 lbs.

ft= 96.50 lbs. <

81.75 lbs. <

CHECK COMBINED TENSION AND SHEAR

Epoxy Type =

Anchor Diameter =

Min. Embedment Depth =

Allowable Tensile Load =

Allowable Shear Load =

WIND FORCES

Reaction

GRAVITY TOADS

lce and Equipment

No. of Supports =
No. of Anchors / Support =

Tension Design Load / Anchor =

4

3

rrl F,

0.L84

+

+

lul F,

0.066

1.0

0.250

s


