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SCOPE OF WORK:

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

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

An on-site visuol survey of the obove oreos wos performed by ProVertic on December 5,
2014. Attendees included Nick Bestor ond Mork Gormley (ProVertic Field Technicions).

CONCTUSION SUMMARY:

Building plons prepored by Leosure, Tuttle, Lee doted 03123/1967 were obtoined for our
use. A limited visuol survey of lhe 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

a es. See the chort below for
bollost requirements.

MINIMUM BALTAST REQUIREMENTS

SIDE A (Bock) B (Front)

NUMBER OF
BLOCKS

32 l9

SIZE OF BLOCKS 4"x8"Xl ó" Solid

WEIGHT OF BLOCKS 38 lbs./ eo
TOTAL BALLAST

WEIGHT
l93B lbs.

a Relocote the Alpho sector ontenno frome of leost 4 feei owoy from the poropets
to meet the roof design loods provided in the buildino olons.
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APPU RTENACE/EQUIPMENT CON FIGU RATION:

(2) HPA-óSR-BUU-Hó Antennos (72"x14.8"x9" - Wl. = 5ó lbs. /eq.) (Beto & Gommo seclor)

(1) SBNH- I Dó5ó5C Antenno (9ó.4"x1 1.9"x7.1" - Wl. = ól lbs.) (Alpho seclor)

(3) A2 Module (16.4"x15.2"x3.4" - Wl. = 22lbs. /eo.) (One per seclor)

(6) RRH (RRUS-l l) (19.ó9"x16.97"x7.17" - Wl. = 50.7 lbs. /eo.) (Two per sector)

(3) Surge Arrestors (Wt. = 32.8 lbs. /eo.) (One per seclor)

(l ) Power Plont (Wt. = 1900 lbs.)

(1) Botfery Rock (Wt. = 2500 lbs.)

(6) 7750 Antennos (57"x1 I "x5" Wt. = 35 lbs. /eo.) (Two per Sector)

(2) AM-X-CD-ló-ó5-00T-RET Antennos (72"x11.8"x5.9" Wt. = 48.5 lbs. /eo.) (Beio & Gommo
sector)

(l) AM-X-CD-14-ó5-00T-RET Antenno (4B"xl I .8"x5.9" Wt. = 3ó.5 lbs.) (Alpho sector)

(3) 9E Surge Arrestors (Wt. = 43.5 lbs. /eo.) (One per sector)

(ó) RRH (RRUS-l I ) (19.ó9"x1 6.97"x7 .17" - Wt. = 50.7 lbs. /eo.) (Two per sector)

Referenced documents ore ottoched.
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DESIGN CRITERIA:

l. lnternotionol Building Code (lBC) 2009, ond ASCE 7-05 (Minimum Design Loods for
Buildings ond Other Structures).

Wind Anolysis

Reference Wind Speed
Cotegory:

100 mph
B

(FlG ó-lC; ASCE Z-05)
(Section ó.5.ó.3; ASCE Z-05)

Roof:

Ground Snow, Ps:

lmportonce Foctor, I

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

ó0 psf
t.0
1.0
t.0
42 psl

(FlG 7-l; ASCE Z-05)
(Cotegory ll)
(Exp. B- Portiolly Exposed)
(Typicol Structure)
(Pr=0.7*Ce*Cl*l*Ps)

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

City/Town:
Counly:
Wind Lood:
Nominol lce Thickness

Portlond
Cumberlond
ì00 mph
I inch

3. Approximote height obove grode to ihe center of the Antennos:

161'-6"+/- (Alpho & Beto)
155'-0"+/- (Gommo)
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ANTEN NA SU PPORT RECOMMENDATIONS:

The new Alpho ond Beto sector ontennos ore proposed to be mounted on new
ond existing pipe mosts secured to the existing non-penetroting bollost fromes
locoted on the roof.

a The new Gommo sector ontennos ore proposed to be mounled on new ond
exisiing pipe mosts secured to the existing building foçode with epoxy onchors.

RRH SUPPORT RECOMMENDATIONS:

The new RRH's ore proposed to be mounted on new non-penetroting bollost fromes
locoted on the roof. lnstoll the new RRH fromes of leost 4 feet owoy from lhe poropets.
See the chort below for bollost requirements.

MINIMUM BATTAST REQUIREMENTS

NUMBER OF
BLOCKS PER SIDE

2

TOTAL NUMBER OF
BLOCKS

4

SIZE OF BLOCKS 4"xB"Xló" Solid

WEIGHT OF BLOCKS 38 lbs./ eo
TOTAL BALLAST

WEIGHT
'152 

lbs.

EQUIPMENT SUPPORT RECOMMEN DATIONS:

The new power plont ond bottery rock ore proposed to be instolled inside the AT&T
equipment room locoted in the bosement.
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Limitotions ond ossumptions:

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

2. Mount oll equipment per monufocturer's specificolions

3. All structurol members ond their connections ore ossumed to be in good
condition ond ore free from defects 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 requirements.

5. HDG is under the ossumption thot the bollost fromes ore locoted over structurolly
odequote roof supports (i.e. beoms, columns, or beoring wolls). HDG wos nol
oble to verify the roof structure ond its components of fhe time of our visit.

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

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

Photo l: Somple phoTo illustrofing the existing Alpho sector ontennos.

Photo 2: Somple phoio illustroting the existing Beto seclor ontennos
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Pholo 3: Somple photo illuslroting the existing Gommo secior onfennos.

Photo 4: Somple photo illustroting the existing Gommo sector RRH's



Alpho ond Belq Seclor
Anlenno Cqlculollons



Dole: 4-24-15

Projecl Nome: AWE-MUNJOY HILL

Project Number: ME5040

Designed By: AA Checked By: MSC

2.6.5.2 Velocitv Pressure Coeff:

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

Kr= 1.133

Kzmin 3Kz<2.0I

Table 2-4

2.6.6.4Too hic Factor:

Table 2-5

Topo. Category Kt f
2

3

4

o.43 7.25

0.53 2

o.72 1.5

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

Kæ= K¡r=

K^-

Kt=

f-
Z=

fl=
Krt=

Hudso
Design Groupuc

ALPHA SECTOR ANTENNASz

z.

0.

161_.s (ft)

1200 (ft)

7

#Drv/0! #Drv/ol

0 (from Table 2-4)

0 (from Table 2-5)

0 (from Table 2-5)

161.5

0 (Ht. of the crest above surrounding terrain)

1.00

Category= t

Exposure Zs c K*in Ke

B 1200 ft 7 o.70 0.90

c 900 ft 9.5 0.85 L

D 700 ft 1L.5 L.03 1.10

(lf Cateaorv 7 then K ¿=7.0)



Dole: 4-24-15

Project Nome: AWE-MUNJOY HILL

Project Number: ME5040

Deslgned By: AA Checked By:MSC

Hudso
Dollgn

2.6.7 Gust Effect Factors

2.6.7.7 Self Supportinq Lattice Structures

Gh = 1.0 Latticed Structures > 600 ft

Gh = 0.85 Latticed Structures 450 ft or less

Gh = 0.85 + 0.15 [h/1s0 - 3.0] h= ht. of structure

2.6.7.2 Guved Musts

2. 6.7. 3 Pole Structu res

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

h-



Dole: 4-24-15

Project Nome: AWE-MUNJOY HILL

Projecl Number: ME5040

Designed By: AA Checked By:MSC

2.6.8 Design Ice Thickness:

t¡' = 2.0*t¡*|*K,.*(K'.)o tt

Hudso
Derlgn

ti=

t-
Kir=

Kzt=

t
t

L.L7

L

K,,= [z/33)o'to . L.4

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

4,.=n*t,.*(D.+t,.) Dc= 72 (inl Largest Dim of Member

2.6.9 Desien Wind Load:

P= qz*Gh*(EPA's)

gr= 0.00256* Kr*Kr¡*K¿*Vr."2 1_.133

t
0.9s

100

Table2-2

K,

Kr,

Kd

V

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,

appurtenances.
0.9s



Dote: 4-24-15

Project Nome: AWE-MUNJOY HILL

Projecl Number: ME5040

Designed By: AA Checked By: MSC

Determine Cf:

lf lattice Structure See Manual

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

Ç = (l*K**Kr)''"*V*D

Dp = Oulside Dîomeler or Out Ìo Oul: 0.2 feet

Q= 21.29

Appurtenances

(E) Antenna

(E) Antenna

(E) Antenna

(P)Antenna

Hudso
Design Grou

Cf= L.2

Heieht w¡dth Depth Flat Area Force Per Appurtenance

96.4 L1,.9 7.r 7.97 355.59 (lbs)

57 LL 5 4.35 19a.41 (lbs)

57 LT 5 4.35 194.41 (lbs)

48 11.8 5.9 3.93 175.62 (lbs)

0

c
mph.ft

Round 18 Sided 16 Sided 12 Sided 8 Sided

<32
(Subcritical)

1..2 L,2 L.2 L.2 1,.2

32to 64 38.4/c1'o 25.8/c0 88s L2.6/co'678 z.gg/co263 1..2

(Tra nsitional)
>64

(Supercritical)
0.6 0.65 o.75 1. L.2

Item No.5 0 0 0.00 0.00 (lbs)

TOTAL FORCE (IFa ) = s20.1a (lbs)



Dale: 4-24-15

Project Nome: AWE-MUNJOY HILL

Projecl Number: ME5040

Designed By: AA Checked By:MSC

2.6.5.2 Velocitv Pressure Coeff:

K,= 2.OL 1z/r*)'/"

K.= 1.133

Kzmin 3K232.0t

Table 2-4

2.6.6.4 Topographic Factor:

Table 2-5

Topo. Category Kt f
2

3

4

0.43 7.25

0.53 2

0.72 L.5

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

Kzt= #D|V/O! Kh--

K"=

Kt=

f-
L-

fl=

Krt=

Hudso
Design Gtoupr"r-c

BETA SECTOR ANTENNASz

z.

q

161.s (ft)

L200 (ft)

7

Category= t

#Drv/o!

0 (from Table 2-4)

0 (from Table 2-5)

0 (from Table 2-5)

1.61.5

0 (Ht. of the crest above surrounding terrain)

r_.00

Exposure Zc (I K.r¡n Ke

B 1200ft 7 o.70 0.90

c 900 fr 9.5 0.85 1.

D 700 ft 1l_.5 1.03 1.10

(lf Coteaorv 7 then K ¿=7.0)



Dole: 4-24-15

Project Nome: AWE-MUNJOY HILL

Project Number: ME5040

Deslgned By: AA Checked By: MSC

Hudso
Dcclgn

2.6.7 Gust Effect Factors

2.6.7.7 Self Supportina Lottice Structures

Gh = 1.0 Latticed Structures > 600 ft

Gh = 0.85 Latticed Structures 450 ft or less

Gh = 0.85 + 0.15 [h/1s0 - 3.0] h= ht. of structure

h- 161.5

2.6.7.2 Guyed Masts

2.6.7.3 Pole Structures

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



Dote: 4-24-15

Project Nome: AWE-MUNJOY HILL

Project Number: ME5040

Designed By: AA Checked By:MSC

Hudso
Dcllgn

2.6.8 Desisn lce Thickness:

t¡, = 2.0*t¡* l* K''* (Krr)o'tt

K,,= lz/3310'to . 1..4

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

A,r=n*t,r*(D.+t,r) Dc= 72 (inl Largest Dim of Member

2.6.9 Desien Wind Load:

ç= qz*Gh*(EPA's)

q.= 0.00256* K.* K4x K¿*Vr."2 K.=

Kzt=

Kd=

Vr.r=

Table 2-2

t¡

I

K¡.

Kzt

1

t
L.T7

1

Structure Wind Direction Probability Factor, Kd

Latticed structures with triangular,
re or rectangular cross sections 0.85

ular pole structures, latticed
res with other cross sections,

ppurtenances
0.95



Dole: 4-24-15

Projecl Nome: AWE-MUNJOY HILL

Project Number: ME5040

Designed By: AA Checked By:MSC

Determine Cf:

lf lattice Structure See Manual

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

Ç = (l*Kr¡*Kr)"''*V*D

Dp = Outside Diomeler or Oul to Out 0.2 feet

Cf= 7.2

Appurtenances

Derign
Hudso

Force Per Appurtenance

(lbs)

(lbs)

(lbs)

(lbs)

(E)Antenna

(E) Antenna

(E) Antenna

(P)Antenna

Heieht

57

57

72

72

0

W¡dth

TL

tt

11.8

L4.8

0

Depth

5

5

5.9

I

0

c
mph.ft

Round 18 Sided 16 Sided 12 Sided 8 Sided

<32
(Subcritical)

7.2 L,2 L.2 L.2 L.2

t2to 64 3g.4/cto 2s.8/c088s r2.6/co'678 z.gg/co'263 t.2
(Transitional)

>64
(Supercritical)

0.6 0.6s 0.75 L L.2

Item No.5 (lbs)

FORCE (IFA 982.66 (lbs)



Dole: 4-24-15

Project Nome: AWE-MUNJOY HILL

Projecl Number: ME5040

Designed By: AA Checked By: MSC

2.6.5.2 Velocitv Pressure Coeff:

K,= 2.01, 1z/zr)'/"

Kr= 1.L24

Kzmin 3K232.01

Table 2-4

2.5.6.4 Topographic Factor:

Table 2-5

Topo. Category Kt T

2

3

4

0.43 1,.25

0.s3 2

o.72 L.5

K,.= [1+(K" K./Knl]' Kn= g (f*t/H)

K"t= #DIV/O!

Category= 1

Hudso
Design Groupu-c

ALPHA & BETA SECTOR RRHz

z.-

c

1s7 (ft)

1200 (ft)

7

Krr=

K"=

Kt=

f-
L_

f{=

K.t=

#Drv/ol

0 (from Table 2-4)

0 (from Table 2-5)

0 (from Table 2-5)

1.57

0 (Ht. of the crest above surrounding terrain)

1.00

Exposure Zc C[ Krrín Ke

B 1_200 ft 7 o.70 0.90
c 900 ft 9.5 0.8s 1.

D 700 ft 11.5 1.03 1.10

(lf Coteaorv 1- then K ,t=1.0)



Dote: 4-24-15

Project Nome: AWE-MUNJOY HILL

Projecl Number: ME5040

Designed By: AA Checked By:MSC

Hudso
Dcrlgn

2.6.7 Gust Effect Factors

2.6.7.1- Self Supportina Lottice Structures

Gh = 1.0 Latticed Structures > 600 ft

Gh = 0.85 Latticed Structures 450 ft or less

Gh = 0.85 + 0.15 th/150 - 3.01 h= ht. of structure

h- L57

2.6.7.2 Guved Masts

2.6.7.3 Pole Structures

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

Gh= 1.35



DoIe: 4-24-15

Projecl Nome: AWE-MUNJOY HILL

Project Number: ME5040

Designed By: AA Checked By:MSC

2.6.8 Desien lce Thickness:

t¡. = 2.0*t¡* l* K,'*(K..)o'tt

Hudso
Dcrlgn

t¡=

t-
Ki.=

Krt=

1

t
t.L7

t
K,.= lz/3310'to <'J,.4

Calculatíng the weight of ice, the cross-sectional area of ice shall be determíned by:

A'=n*t,.*(D.+t,r) Dc= 20.a (in) Largest Dim of Member

2.6.9 Design Wind load:

P= qz*Gh*(EPA's)

gr= 0.00256* K.* K.¡* K¿*Vr.*2 K.=

Kzt= 
'

Ka=

V.."=

Table 2-2

1_.724

Structure Type Wind Direction Factor, Kd

Latticed structures with tríangular,
uare or rectangular cross sections 0.8s

bular pole structures, latticed
s with other cross sections,

urtenances.

0.9s



DoIe: 4-24-15

Project Nome: AWE-MUNJOY HILL

Project Number: ME5040

Designed By: AA Checked By:MSC

Determine Cf:

lf lattice Structure See Manual

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

Q = (l*Kr¡*Kr)"''*V*D

Dp = Oufside Diometer or Oui lo Out: 0.2 feet

Appurtenances

RRH-11

Hudso
Design

Cf= I.2

Heieht W¡dth Depth Flat Area Force Per Appurtenance

L9.7 t7 7.2 (lbs)

RRH-12

FIBER BOX

SURGE ARRESTOR

20.4

20

11.5

18.5 7.5

20 10

LO.4 6.3

(lbs)

(lbs)

(lbs)

(lbs)00

c
mph.ft

Round 18 Sided 16 Sided 12 Sided 8 Sided

<32
(Subcritical)

1..2 t.2 7.2 r.2 L.2

32 to 64 39.4/cto 25.8/c0 
88s t2.6/co'678 2.gg/co'263

(Transitional)
L.2

>64
(Supercritical)

0.6 0.6s o.75 T L.2

Item No.5 0

TOTAT FORCE (IFn) = 378.90 (lbs)



Site Name:

Site No.

Done by:

Date:

AWE-MUNJOY HILL

ME5040

AA Checked by: MSC

4/24/z}rs
Hudson
Des¡gn

Calculate Total Ballast Required for Ballast Mount

WIND FORCES

F antennas =

F RRH/SURGE/FIBER BOX

Antenna Height =

RRH/Surge/Fiber Box=

Overturning at Ballast

Moment =

Hold Down Force =

Wa Ballast

Equipment

Frame =

Total Ballast Required Wa=

Blocks Reouired Wa =

Wb Ballast

Equipment

Frame

-4 Antennas

RRH's

Surge Arrestor
Total =

at 7.5 ft.
at 7. ft.

389 lbs.

594 lbs.

380 lbs

7.5 ft
7ft

3ft

9858.6 lbs.-ft

1359.81 lbs

L50 lbs.

1209.81 lbs.

300 lbs.

175 lbs.

L39 lbs.

43.5 lbs.

657.5 lbs.

t I

I

Fc Fc

7.25 ft
1..2

Total Ballast Required Wb = 702.31 lbs.

Blocks Reouired Wb=

Per Side

umed 38lbs Block (4"x8"x16" Solid)

umed 38lbs Block (4"x8"x15" Solid)

Footprint Area under Ballast Frame= 58.34 sq. ft.

Distributed Load under Ballast Frame= 47.83 psf
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Gqmmq Seclor
Anlenno Cqlculqlions



Dole:. 4-24-15

Project Nome: AWE-MUNJOY HILL

Projecl Number: ME5040

Designed By: AA Checked By: MSC

2.6.5.2 Velocitv Pressure Coeff:

K,= 2.oL 1r/rrl'/" Z=

Ç= t.t2o

Kzmin 3K232.01

Table 2-4

2.6.6.4 Toooera phic Factor:

Table 2-5

Topo. Category Kt r

2

3

4

o.43 1,.25

0.s3 2

o.72 1.5

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

Kzt= #DIV/O!

Category= t

Hudso
Design

GAMMA SECTOR ANTENNAS

z^

c,

lss (ft)
12oo (ft)

7

Kn=

K"=

Kt=

f-
L-

H-

K.t=

#Drv/o!

0 (from Table 2-4)

0 (from Table 2-5)

0 (from Table 2-5)

155

0 (Ht. of the crest above surrounding terrain)

r..00

Exposure Zc c Kr,nin Ke

B L200 ft 7 0.70 0.90

c 900 ft 9.5 0.8s 1.

D 700 ft 1_1.5 1.03 1.10

(lf Coteaorv l then K ¿=7.0)



DoIe: 4-24-\5

Project Nome: AWE-MUNJOY HILL

Projecl Number: ME5040

Designed By: AA Checked By:MSC

Hudso
Derlgn

2.5.7 Gust Effect Factors

2.6.7.7 Self Supportinq Lattice Structures

Gh = l-.0 Latticed Structures > 600 ft

Gh = 0.85 Latticed Structures 450 ft or less

Gh = 0.85 + 0.1-5 [h/1s0 - 3.0] h= ht. of structure

þ= 1s5

2.6.7.2 Guved Mosts

2.6.7.3 Pole Structures

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

Gh= 1.35



DoIe: 4-24-15

Projecl Nome: AWE-MUNJOY HILL

Projecf Number: ME5040

Deslgned By: AA Checked By:MSC

2.6.8 Desisn lce Thickness:

t¡, = 2.0*t¡* l* K,r* (Kr.)o'tt

Hudso
Derlgn

t¡=

l=

Kir=

Krt=

1'

L

I.17

L

K,,= lz/331o''o < L.4

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

A¡r=n*t¡.*(D"+t,r) Dc= 48 (in) Largest Dim of Member

2.6.9 Design Wind Load:

[= qz*Gh*(EPA'sl

qr= O.OO256* Kr* Kr1* K¿*V."*2 Kr=

Krt=

K¿=

V.."=

Table 2-2

7.L20

t
0.95

100

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,

appurtenances.
0.9s



DoIe: 4-24-15

Project Nome: AWE-MUNJOY HILL

Projecl Number: ME5040

Designed By: AA Checked By:MSC

Determine Cf:

lf lattice Structure See Manual

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

Ç = (l*K.s*Kr)'''*V*D

Dp = Outside Diomeler or Out lo OuI 0.2 feet

C= 21.L7

Appurtenances

(E) Antenna

(E) Antenna

(E) Antenna

(P) Antenna

Hudso
Design Groupr.r-c

Cf= 7.2

Heieht W¡dth Depth Flat Area Force Per Appurtenance

LT 5 4.35 ß2.1a (lbs)

LL 5 4.35 192.14 (lbs)

L1.8 5.9 3.93 173.57 (lbs)

14.8 9 4.93 217.70 (lbs)

00

57

57

48

48

0

c
mph.ft

Round 18 Sided 16 Sided 12 Sided 8 Sided

<?2
(Subcritical)

L.2 1..2 1,.2 1,.2 1,.2

32to 64 38.4/cr'o zs.8/co88s r2.6/c0678 2.gg/c0263 t.z
(Transitional)

>64
(Supercritical)

0.6 0.6s 0.75 1 L.2

Item No.5 0.00 0.(X) (lbs)

AL FORCE (IFo ) = 775.56 (lbs)



ICE WEIGHT CATCUTATIONS

Project: ME5040

Thickness of ice:

Weight of ice based on total radial SF area

Depth (in): I
height (in): 48

Width (in): 14.9

Total weight of ice on object:
tofob 34 pounds

Per foot weight of ice:

pipe weight per foot: 3.65
pipe length (ft): 5

diameter (in): 2.375
Per foot weight of ice on object:
Total weight of ice on object:
Total weight of pipe:

t

74 pounds ice

Antenna

Pipe

3 pounds ice /ft
15 pounds

18.25 pounds

Combined weight of pipe and ice 33 pounds

* Density of ice used = 56 PCF

otal 141 pounds

ned we of ice and object: 108 pounds



Site Name: AWE-MUNJOY HILL

Site No. ME5040

Done by: AA Checked by: MSC

Date: 4/24/2OLs

CHECK CONNECTION CAPACITY

Reference: Hilti Volume 2: Anchor FasteningTechnical Guide

Allowable Tensile Load =

Allowable Load =

WIND FORCES

Reaction

GRAVITY TOADS

lce and Equipment

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

Shear Design Load / Anchor=

CHECK COMBINED TENSION AND SHEAR

Hu
Doclgn

Epoxy Type =

Anchor Diameter =
Min. Embedment Depth =

lrl F,

0.105

Fr"il = 525 lbs.

L-r Vall- 79O lbs.

p= 220 lbs

141 lbs.

55.00 lbs

fu= 35.25 lbs. <

HIT-HY2O

3/8 ¡n.

2 in.

rul Fv

0.045

(Assumed)

(Assumed)

1.0

o.L49

+

+



H udson
Design Gloupuc

RRH Frqme Colculqlions



Dole:. 4-24-15

Project Nome: AWE-MUNJOY HILL

Project Number: ME5040

Desígned By: AA Checked By:MSC

2.6.5.2 Velocitv Pressure Coeff:

K,= 2.o1- 1z/zrl'l"

Kr= t.124

Kzmin <Kz32.OL

Table 2-4

2.6.6.4 Toposraphic Factor:

Table 2-5

Topo. Category Kt f
2

3

4

0.43 1,.25

0.s3 2

0.72 1.5

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

K,t= #D|V/O! l

Category= 1

0 (from Table 2-4)

0 (from Table 2-5)

0 (from Table 2-5)

1.57

0 (Ht. of the crest above surrounding terrain)

1.00

Hudso
Design

RRH FRAMEZ=

z"

c

1.s7 (ft)

1200 (ft)

7

Kn=

K"=

Kt=

f-
Z=

H-
Kzt=

#Drv/o!

Exposure Zs c Krrin Ke

B 1200 ft 7 o.70 0.90

c 900 ft 9.5 0.8s 1.

D 700 ft 11.5 1_.03 1.10

(lf Cateaorv 7 then K ,t=1.0)



Dole: 4-24-15

Project Nome: AWE-MUNJOY HILL

Projecl Number: ME5040

Deslgned By: AA Checked By:MSC

Hudso
Declgn

2.6.7 Gust Effect Factors

2.6.7.7 Self Supportina Lottice Structures

Gh = 1.0 Latticed Structures > 600 ft

Gh = 0.85 Latticed Structures 450 ft or less

Gh = 0.85 + 0.15 [h/1s0 - 3.0] h= ht. of structure

h- L57

2.6.7.2 Guved Masts

2.6.7.3 Pole Structures

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

":,ì l,t1.,,1üffii I ,,,), ,



Dote: 4-24-15

Project Nome: AWE-MUNJOY HILL

Project Number: ME5040

Deslgned By: AA Checked By:MSC

2.6.8 Design lce Thickness:

t¡, = 2.0*t¡*l*ç,.*1Kr¡)o 
3s

Table 2-2

Hudso
Dcrlgn

ti

I

K¡.

Kzt

L

L

t.17

7

K,,= lz/3310'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= 20.a (in) Largest Dim of Member

2.6.9 Desisn Wind Load:

[= qz*Gh*(EPA's)

Qr= 0.00256* Kr* K.¡* K¿*V.n.*z K,

Kzt-

Kd

Vra*=

t.r24
I

0.95

100

Structure Type Wind Direction Probability Factor, Kd

Latticed structures with triangular,

uare or rectangular cross sections 0.85

bular pole structures, latticed

ctures with other cross sections,
ppurtenances.

0.95



Dole: 4-24-15

Project Nome: AWE-MUNJOY HILL

Project Number: ME5040

Designed By: AA Checked By:MSC

Determine Cf:

lf lattice Structure See Manual

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

Q = (l*Kr¡*Kr)''"*V*D

Dp = Outside Diomeler or Oul lo Out:

Appurtenances

RRH-11

Hudso
Dodgn

Height W¡dth Depth Flat Area Force Per Appurtenance

(lbs)

c
mph.ft

Round 18 Sided 16 Sided 12 Sided 8 Sided

<32
(Subcritical)

r.2 t.2 L.2 L.2 1.2

32to 64 3g.4/c1'o 25.8/c0'88s L2.6/co'67e 2.gg/co'263

(Transitional)
t.2

>64
(Supercritical)

0.6 0.65 o.75 L r.2



Site Name:

Site No.:

Done by:

Date:

AWE-MUNJOY HILL

ME5040

AA

4/24/2}ts
Checked by: MSC Hudson

Derign êroupuc

Calculate Total Ballast Required for Ballast Mount

*Assume (2) RRH's as proiected area*

Force (F) = 207 lbs.

Heieht (Hl = 3ft

Weieht (Wl = 350 lbs.

Frame Width/2 (X) = L.5 ft

r-- Y

r-- L

H

Leneth (L) = 2.2 ft Wb

Ballast fWbl = TBD

Overturning at Ballast

IM =0= (F * H)-(W * X) - (Wb * L) ---> 1,ry5 = [(F*H-W*X)/L]*SF = 44 lbs.

Determine Number of Blocks Required
(assume 4"x8"xl-6" solid blocks @ 38 lbs. each)

Number of Blocks Required =

-Total Weight of Fully Loaded Frame =

-Footprint Area Under Ballast Frame =

-Distributed Load Under Ballast Frame =

2 BLOCKS PER SIDE

502 lbs

10.5 sqft.

48 psf

F



Hudson
Deslgn

Roof Cqlculqlions



Dote : O4-24-2O15

Project Nome : AWE-MUNJOY HILL

Projecl Number: ME5040

Designed By: AA Checked By:_MSÇ_

Colculote Dritt Snow:

Ground Snow Lood, Pg

Colculoted Flot Roof Snow:

Minumum Roof/Poropet Length. Lu

Snow Densty, Y

Height of Poropel, h

Bolonce Snow Heighf, hb

Cleor Ht. from top of bolonced
snow lood to poropet, hc

hc/hb > o.z

HeighT of Snow Drift, hd
Width of snow drift, w

Surchoge lood, pd

Lu

Hudson
Design Grou

ó0 psf

42 psf

2511.

21.8 pcf

3.5 ft.

1.93 ft.

1.57 ft.

0.82 Therefore, design for drift

1.5 tigure 7-? (ASCE 7-05)

ó ft.

32.7 psf

Balanced Snow Load
h

Surcharge Load
Due to Drifling

I



Dote: 04-24-2015

Projecl Nome : AWF-M[lN lôY Hll I

Project Num MF.5040 HudsonDesigned By: AA Checked By:_MSC
Design

Check Roof Copocity:

Reference: o Building Plons by Leosure, Tuttle, Lee doted 03/23/1967.

Roof Design LL:

Colculoted Flot Roof Snow:

Colculoted Drift Snow:

100 psf

42 psf

32.7 psf

Net Avoiloble lood 25.3 psf

Anlenno Bollost Frome [ood: 48 psf >

HDG recommends relocoling the exisling Alpho sector bollosted frome ol leost 4 tl. owoy
m the poropets lo meet the roof design loods provided in lhe building plons.






