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www


H udso


D esign


SC O PE 

O F W O R K:


H udson D esign 

G roup 

LLC  

(H D G ) 

hos 

been oulhorized 

by AT&T to 

conduct 

o sTructurol


evoluotion 

of the structure thot w ill 

support the 

existing AT&T 

equipm ent 

locoted 

in the


oreos 

depicted in the lotest H D G 's 

construction 

drow ings.


ïhis report 

represents 

this office's findings, 

conclusions 

ond recom m endotions' 

pertoining


to the 

support 

of AT&T's 

proposed 

equipm enl.


An 

on-site visuol 

survey of the obove 

oreos w os 

perform ed 

by ProVertic 

on D ecem ber 

5.


2014. 

Attendees 

included N ick Bestor 

ond M ork 

G orm ley 

(ProVertic 

Field Technicions).


C O N C TU SIO N  

SU M M AR Y:


Building 

plons prepored 

by Leosure. Tuttle, 

Lee 

doted 03/23/1967 

w ere 

obtoined for 

our


use. A lim ited visuol 

survey 

of 

the 

strucTure w os 

com pleted in 

or neor ihe 

oreos 

of 

the


proposed 

w ork.


Bosed 

on 

our evoluotion, w e hove 

determ ined thot 

the exisling 

sfructure lS 

C APABTE 

of


supporting the 

proposed 

equipm ent 

looding w ith 

the follow ing 

m odificotions:


a


bollost requirem ents.


M IN IM U M  BALLAST 

R EQ U IR EM EN TS


SID E A 

(Bock) 

B 

(Front)


N U M BER  

O F


BLO C KS


32 19


SIZE O F BLO C KS 

4"xB"Xl 

ó" Solid


W EIG H T 

O F 

BLO C KS 

38 

lbs./ 

eo


TO TAL 

BALLAST


W EIG H T


1938 

lbs.


a


to m eet 

the roof 

desion 

loods 

provided 

in 

the building 

plons.
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H udso


D esign 

G toupLLc


APPU  R TEN AC E/EQ U TPM EN T 

C O N fl G U R ATTO N :


(2) 

H PA-ó5R -BU U -H 6 

Anlennos 

(72"x14.8"x9" - 

W t. 

= 

5ó 

lbs. 

/eo.) 

(Beto 

& G om m o seclor)


(l) 

SBN H -lD ó5ó5C  Antenno 

(9ó.4"x11.?"x7.1" 

-W t. = 

ól 

lbs.) 

(Alpho 

sector)


(3) 

A2 M odule 

(16.4"x15.2"x3.4" 

- 

W t. 

= 

22lbs. 

/eo.) 

(O ne per 

sector)


(ó) 

R R H  

(R R U S-l 

l) 

(19.ó9"x1 

6.97"x7.17" 

- 

W t. 

= 

50.7 lbs. 

/eo.) 

(Tw o 

per 

sector)


(3) 

Surge Arrestors 

(W t. 

= 

32.8 

lbs. 

/eo.) 

(O ne 

per 

sector)


(l 

) 

Pow er Plont 

(W t. 

= 

I900 lbs.)


(l) 

Bottery R ock 

(W t. 

= 

2500|bs.)


(6) 

7750 Antennos 

(57"x1 

I 

"x5" 

W t. 

= 

35 

lbs. 

/eo.) 

(Tw o per 

Sector)


(2) 

AM -X-C D -ló-ó5-00T-R ET Antennos 

(Z2"xl 

1.8"x5.9" W t. 

= 

48.5 

lbs. 

/eo.) 

(Beto 

& G om m o


sector)


(l 

) 

AM -X-C D -14-ó5-00T-R ET Antenno 

(4B"xl 

I 

.8"x5.9" 

W t. 

= 

3ó.5 lbs.) 

(Alpho 

sector)


(3) 

9E Surge Arrestors 

(W t. 

= 

43.5 lbs. 

/eo.) 

(O ne per 

sector)


(ó) 

R R H  

(R R U S-l 

I 

) 

(19.ó9"x1 

6.97"x7.17" 

- 

W t. 

= 

50.7 lbs. 

/eo.) 

(Tw o per 

sector)


R eferenced 

docum ents 

ore 

ottoched.


07/29/15



H udson


D esign 

G roupLLc


D ESIG N  

C R ITER IA:


l. lnternotionol 

Building C ode 

(lBC ) 

2009, 

ond ASC E 

Z-05 

(M inim um  

D esign 

Loods for


Buildings 

ond O ther 

Structures).


W ind 

Anolysis:


R eference W ind 

Speed


C otegory:


100 m ph


B


(FlG  

ó-lC ; ASC E 7-05)


(Section 

6.5.6.3; ASC E 

7-05)


R oof:


G round Snow , Ps:


lm portonce 

Foctor, l:


Exposure Foctor, 

C e:


Therm ol Foctor, 

C t:


Flot R oof 

Snow  lood:


ó0 

psf


1.0


1.0


1.0


42 

psf


(FlG  

Z-l; ASC E 7-05)


(C otegory 

ll)


(Exp. 

B- Portiolly 

Exposed)


(Typicol 

Structure)


(Pr=0.7*C e*C t*l*Pe)


2. 

EIA/TIA 

-222- 

G  Structurol Stondords for 

Steel Antenno Tow ers 

ond Antenno


Supporiing Structures


C ity/Tow n:


C ounty:


W ind Lood:


N om inol 

lce Thickness


Portlond


C um berlond


100 

m ph


I inch


3. Approxim ote height 

obove 

grode 

to the 

center of lhe AnÌennos:


161'-6"+/- 

(Alpho 

& Beto)


155'-0"+/- 

(G om m o)
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H u


D esign


AN TEN N A 

SU PPO R T 

R EC O M M EN D ATIO N S:


a


The 

new  Alpho ond Beto 

sector ontennos ore 

proposed 

to 

be 

m ounted 

on new 


ond existing 

pipe 

m osts 

secured 

to the 

existing non-penetroting 

bollost from es


locoled 

on 

the roof.


a


The new  

G om m o 

seclor 

ontennos ore 

proposed 

to 

be m ounted on new  

ond


existing 

pipe 

m osts 

secured to the exísting building foçode 

w ith epoxy 

onchors.


R R H  

SU PPO R T R EC O M M EN D ATIO N S:


The new  R R H 's 

ore 

proposed 

to be m ounted 

on 

new  

non-penetroiing 

bollost from es


locoted on the roof. lnstoll the new  

R R H  from es of leost 4 feet 

ow oy from  the 

poropets.


See the chort 

below  

for 

bollost requirem ents.


M IN IM U M  BAILAST R EQ U I R EM EN TS


N U M BER  

O F


BLO C KS PER  SID E


2


TO TAL N U M BER  

O F


BLO C KS


4


SIZE O F 

BLO C KS 

4"xB"Xl ó" 

Solid


W EIG H T 

O F BLO C KS 38 lbs./ 

eo


TO TAL BALLAST


W EIG H T


152 lbs


EQ U IPM EN T SU PPO R T R EC O M M EN  D ATIO N S:


The new  

pow er plont 

ond bottery rock ore 

proposed 

to be instolled inside the 

AT&T


equipm ent room  locoted in the bosem ent.
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H udso


D esign 

G louprLc


Lim ilotíons 

ond ossum ptions:


l. R eference 

the lotest H D G  

construction 

drow ings for 

oll the equipm ent 

locotions


detoils.


2. M ount 

oll 

equipm ent 

per 

m onufocturer's 

specificotions


3. All 

structurol 

m em bers ond 

their 

connections 

ore ossum ed 

to 

be 

in 

good


condition 

ond ore free from  

defects 

w ith no 

deteriorotion 

io its 

m em ber


copocities.


4. All 

ontennos, 

coox cobles ond w oveguide 

cobles 

ore ossum ed 

to be 

properly


instolled 

ond supported 

os 

per 

the m onufocturer 

requirem ents.


5. H D G  is not 

responsible 

for ony m odificotions 

com pleted 

prior 

to 

ond hereofter


w hich 

H D G  w os not 

directly involved.


6. lf field 

conditions 

differ from  w hot is 

ossum ed in 

this report, 

then the 

engineer 

of


record is 

to be notified 

os soon 

os 

possible.


07/29/15



FIETD  PH O TO S:


Photo l: 

Som ple 

photo 

íllustroting 

the 

existing Alpho 

sector ontennos


Photo 2: 

Som ple 

photo 

illustroting 

the 

existing Beto sector 

ontennos.


07/29/15



H udso


D esig

n G rouprrc


':i,+fi*


Photo 

3: Som ple 

photo 

illustroting 

the existing 

G om m o 

sector ontennos.


r


Photo 4: 

Som ple 

photo 

illustroting 

the existing 

G om m o 

sector R R H 's.
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Alpho 

ond 

Belq 

Seclor


Anlenno 

C qlculollons
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D ole: 4-24-15


Projecl N om e: AW E-M U N JO Y 

H ILL


Project N um ber: M E5040


D esigned By: AA 

C hecked By: M SC 


2.6.5.2 Velocitv 

Pressure 

C oeff:


K,= 

2.o'J. 

1z/zr)'/" 

Kr= 

1.133


Kzm in 3Kz<2.0I


Table 2-4


2.6.6.4Too 

hic Factor:


Table 2-5


Topo. 

C ategory


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=


H udso


D esign 

G roupuc


ALPH A SEC TO R  AN TEN N AS


z


z.


0. 

161_.s 

(ft)


1200 

(ft)


7


#D rv/0! #D rv/ol


0 

(from  

Table 2-4)


0 

(from  

Table 2-5)


0 

(from  

Table 2-5)


161.5


0 

(H t. 

of the crest above surrounding 

terrain)


1.00


C ategory= 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 

C ateaorv 7 

then K 

¿=7.0)
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D ole: 4-24-15


Project N om e: AW E-M U N JO Y 

H ILL


Project N um ber: 

M E5040


D eslgned By: AA 

C hecked By:M SC 


H udso


D ollgn

2.6.7 G ust Effect Factors


2.6.7.7 

Self Supportinq Lattice 

Structures


G h 

= 

1.0 Latticed 

Structures 

> 

600 ft


G h 

= 

0.85 

Latticed 

Structures 450 ft or less


G h 

= 

0.85 

+ 

0.15 

[h/1s0 

- 

3.0] h= ht. of structure


2.6.7.2 

G uved M usts


2. 6.7. 3 Pole Structu res


2.6.7.4 Structures 

Supported on O ther Structures


(C ontilivered 

tubular 

or 

latticed 

spines, 

pole, 

structures on buildings 

(ht. 

: w idth rotio 

> 

5)


h-

07/29/15



D ole: 

4-24-15


Project N om e: AW E-M U N JO Y 

H ILL


Projecl N um ber: 

M E5040


D esigned By: AA 

C hecked By:M SC 


2.6.8 D esign Ice Thickness:


t¡' 

= 

2.0*t¡*|*K,.*(K'.)o 

tt


H udso


D erlgn

ti=


t-

Kir=


Kzt=


t


t


L.L7


L


K,,= 

[z/33)o'to 

. 

L.4


C alculating the w eight of ice, the 

cross-sectional area of ice 

shall be determ ined by:


4,.=n*t,.*(D .+t,.) 

D c= 

72 

(inl 

Largest D im  

of 

M em ber


2.6.9 

D esien W ind Load:


P= 

qz*G h*(EPA's)


gr= 

0.00256* Kr*Kr¡*K¿*Vr."2 

1_.133


t


0.9s


100


Table2-2


K,


Kr,


Kd


V


Structure Type
 W ind 

D irection Probability Factor, 

Kd


Latticed structures w ith 

triangular,


square or rectangular 

cross sections


0.8s


bular 

pole 

structures, latticed


structures w ith 

other 

cross 

sections,


appurtenances.


0.9s


07/29/15



D ote: 

4-24-15


Project N om e: AW E-M U N JO Y H ILL


Projecl N um ber: M E5040


D esigned By: 

AA C hecked By: M SC 


D eterm ine C f:


lf lattice 

Structure See 

M anual


lf Tubular 

Pole Structure, U se C orrected Value from  

Table 2.7 Below 


Ç  

= 

(l*K**Kr)''"*V*D 


D p 

= 

O ulside D îom eler or O ut Ìo O ul: 

0.2 

feet


Q = 21.29


Appurtenances


(E) 

Antenna


(E) 

Antenna


(E) 

Antenna


(P)Antenna


H udso


D esign 

G rou


C f= L.2


H eieht w ¡dth D epth
 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


m ph.ft


R ound 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  

N o.5 0 

0 0.00 

0.00 

(lbs)


TO TAL FO R C E 

(IFa 

) 

= s20.1a 

(lbs)
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D ale: 4-24-15


Project N om e: AW E-M U N JO Y 

H ILL


Projecl N um ber: 

M E5040


D esigned By: AA 

C hecked 

By:M SC 


2.6.5.2 Velocitv 

Pressure C oeff:


K,= 2.O L 

1z/r*)'/" 

K.= 

1.133


Kzm in 3K232.0t


Table 

2-4


2.6.6.4 

Topographic Factor:


Table 2-5


Topo. 

C ategory


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= 

H udso


D esign

G toupr"r-c


BETA SEC TO R  AN TEN N AS


z


z.


q 

161.s 

(ft)


L200 

(ft)


7


C ategory= t 

#D rv/o!


0 

(from  

Table 2-4)


0 

(from  

Table 2-5)


0 

(from  

Table 2-5)


1.61.5


0 

(H t. 

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 

C oteaorv 7 

then 

K 

¿=7.0)
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D ole: 4-24-15


Project 

N om e: AW E-M U N JO Y H ILL


Project N um ber: M E5040


D eslgned 

By: AA 

C hecked 

By: 

M SC 


H udso


D cclgn

2.6.7 

G ust 

Effect Factors


2.6.7.7 Self Supportina Lottice Structures


G h 

= 

1.0 Latticed 

Structures 

> 

600 ft


G h 

= 

0.85 Latticed Structures 450 ft or less


G h 

= 

0.85 

+ 

0.15 

[h/1s0 

- 

3.0] 

h= ht. 

of structure


h- 161.5


2.6.7.2 G uyed M asts


2.6.7.3 Pole 

Structures


2.6.7.4 Structures 

Supported on O ther Structures


(C antilivered 

tubulor or lotticed spines, 

pole, 

structures on buildings 

(ht. 

: w idth rotio 

> 

5)


07/29/15



D ote: 4-24-15


Project N om e: 

AW E-M U N JO Y 

H ILL


Project N um ber: M E5040


D esigned 

By: AA 

C hecked By:M SC 


H udso


D cllgn

2.6.8 D esisn 

lce 

Thickness:


t¡, 

= 

2.0*t¡* l* K''* 

(Krr)o'tt 

K,,= 

lz/3310'to 

. 

1..4


C alculating the w eight of ice, the cross-sectional area of ice shall be determ íned 

by:


A,r=n*t,r*(D .+t,r) 

D c= 

72 

(inl 

Largest D im  

of 

M em ber


2.6.9 D esien W ind Load:


ç= 

qz*G h*(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 

W ind 

D irection 

Probability 

Factor, Kd


Latticed 

structures 

w ith 

triangular,


re 

or 

rectangular 

cross sections 0.85


ular 

pole 

structures, latticed


res w ith 

other cross 

sections, 

ppurtenances


0.95


07/29/15



D ole: 4-24-15


Projecl N om e: AW E-M U N JO Y 

H ILL


Project N um ber: M E5040


D esigned 

By: AA C hecked By:M SC 


D eterm ine C f:


lf lattice 

Structure See M anual


lf Tubular 

Pole Structure, 

U se 

C orrected Value 

from  Table 2.7 Below 


Ç  

= 

(l*Kr¡*Kr)"''*V*D 


D p 

= 

O utside D iom eler or O ul to 

O ut 

0.2 

feet


C f= 7.2


Appurtenances 

D erign

H udso


Force Per 

Appurtenance


(lbs)


(lbs)


(lbs)


(lbs)


(E)Antenna


(E) 

Antenna


(E) 

Antenna


(P)Antenna


H eieht


57


57


72


72


0


W ¡dth


TL


tt


11.8


L4.8


0


D epth


5


5


5.9


I


0 

c


m ph.ft


R ound 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  N o.5 (lbs)


FO R C E 

(IFA 

982.66 

(lbs)


07/29/15



D ole: 4-24-15


Project N om e: AW E-M U N JO Y 

H ILL


Projecl 

N um ber: M E5040


D esigned By: AA 

C hecked 

By: M SC 


2.6.5.2 Velocitv 

Pressure C oeff:


K,= 2.01, 

1z/zr)'/" 

Kr= 

1.L24


Kzm in 3K232.01


Table 

2-4


2.5.6.4 

Topographic Factor:


Table 2-5


Topo. 

C ategory


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= 

#D IV/O ! 

C ategory= 1 

H udso

D esign 

G roupu-c


ALPH A 

& BETA SEC TO R  R R H 


z 

z.-

c 

1s7 

(ft)


1200 

(ft)


7


Krr=


K"=


Kt=


f-

L_


f{=


K.t=


#D rv/ol


0 

(from  

Table 2-4)


0 

(from  

Table 

2-5)


0 

(from  

Table 2-5)


1.57


0 

(H t. 

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 

C oteaorv 1- 

then 

K 

,t=1.0)


07/29/15



D ote: 4-24-15


Project N om e: AW E-M U N JO Y H ILL


Projecl 

N um ber: M E5040


D esigned By: AA 

C hecked 

By:M SC 


H udso


D crlgn

2.6.7 G ust Effect Factors


2.6.7.1- 

Self Supportina Lottice Structures


G h 

= 

1.0 Latticed Structures 

> 

600 ft


G h 

= 

0.85 Latticed 

Structures 

450 

ft or 

less


G h 

= 

0.85 

+ 

0.15 

th/150 

- 

3.01 

h= ht. 

of structure


h- 

L57


2.6.7.2 

G uved 

M asts


2.6.7.3 Pole Structures


2.6.7.4 Structures 

on O ther 

Structures


(C ontilivered 

tubulor or latticed spines, 

pole, 

structures on buildings 

(ht. 

: w idth rotio 

> 

5)


G h= 1.35


07/29/15



D oIe: 4-24-15


Projecl 

N om e: AW E-M U N JO Y 

H ILL


Project N um ber: 

M E5040


D esigned 

By: AA 

C hecked By:M SC 


2.6.8 D esien 

lce Thickness:


t¡. 

= 

2.0*t¡* l* K,'*(K..)o'tt 

H udso


D crlgn

t¡= 

t-

Ki.=


Krt=


1


t


t.L7


t


K,.= 

lz/3310'to 

<'J,.4


C alculatíng 

the w eight of ice, 

the cross-sectional area of ice shall 

be determ íned by:


A'=n*t,.*(D .+t,r) 

D c= 

20.a 

(in) 

Largest D im  

of 

M em ber


2.6.9 D esign 

W ind load:


P= 

qz*G h*(EPA's)


gr= 

0.00256* K.* K.¡* K¿*Vr.*2 

K.=


Kzt= 

'


Ka=


V.."=


Table 2-2


1_.724


Structure Type W ind D irection 

Factor, 

Kd


Latticed 

structures w ith 

tríangular,


uare or rectangular 

cross 

sections


0.8s


bular 

pole 

structures, latticed


s 

w ith 

other cross 

sections,


urtenances.


0.9s


07/29/15



D oIe: 4-24-15


Project N om e: AW E-M U N JO Y 

H ILL


Project N um ber: M E5040


D esigned By: AA 

C hecked By:M SC 


D eterm ine 

C f:


lf lattice Structure 

See 

M anual


lf Tubular Pole 

Structure, U se 

C orrected 

Value from  Table 2.7 Below 


Q  

= 

(l*Kr¡*Kr)"''*V*D 


D p 

= 

O ufside 

D iom eter 

or O ui lo O ut: 

0.2 

feet


Appurtenances


R R H -11


H udso


D esign

C f= I.2


H eieht W ¡dth D epth Flat Area 

Force Per Appurtenance


L9.7 t7 7.2


(lbs)


R R H -12


FIBER  BO X


SU R G E AR R ESTO R 


20.4


20


11.5


18.5
 7.5


20
 10


LO .4


6.3


(lbs)


(lbs)


(lbs)


(lbs)


0 

0 

c


m ph.ft


R ound 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  N o.5 

0


TO TAT FO R C E 

(IFn) 

= 378.90 

(lbs)


07/29/15



Site 

N am e:


Site N o.


D one 

by:


D ate:


AW E-M U N JO Y H ILL


M E5040


AA 

C hecked by: M SC 


4/24/z}rs


H udso

n


D es¡gn

C alculate Total 

Ballast R equired for 

Ballast M ount


W IN D  FO R C ES


F antennas 

= 

F R R H /SU R G E/FIBER  

BO X


Antenna H eight 

=


R R H /Surge/Fiber Box=


O verturning 

at 

Ballast


M om ent 

=


H old D ow n 

Force 

=


W a Ballast


Equipm ent


Fram e 

=


Total Ballast 

R equired W a=


Blocks R eo

uired W a 

=


W b Ballast


Equipm ent


Fram e


-4 

Antennas


R R H '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 R equired 

W b 

=


702.31 lbs.


Blocks R eo

uired 

W b=


Per 

Side


um ed 38lbs Block 

(4"x8"x16" 

Solid)


um ed 38lbs Block 

(4"x8"x15" 

Solid)


Footprint Area under Ballast Fram e=


58.34 

sq. ft.


D istributed 

Load under Ballast Fram e=


47.83 

psf


07/29/15



H udso


D oslgn


G qm m q Seclor


Anlenno 

C qlculqlions
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D ole:. 4-24-15


Project N om e: 

AW E-M U N JO Y H ILL


Projecl N um ber: M E5040


D esigned By: AA 

C hecked By: M SC 


2.6.5.2 Velocitv Pressure C oeff:


K,= 

2.oL 

1r/rrl'/" 

Z= 

Ç = 

t.t2o 

Kzm in 3K232.01


Table 2-4


2.6.6.4 Toooera

phic 

Factor:


Table 2-5


Topo. 

C ategory


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= 

#D IV/O ! 

C ategory= t 

H udso


D esign

G AM M A SEC TO R  AN TEN N AS


z^


c, 

lss 

(ft)


12oo 

(ft)


7


Kn=


K"=


Kt=


f-

L-

H -

K.t=


#D rv/o!


0 

(from  

Table 2-4)


0 

(from  

Table 

2-5)


0 

(from  

Table 2-5)


155


0 

(H t. 

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 

C oteaorv 

l 

then 

K 

¿=7.0)


07/29/15



D oIe: 4-24-\5


Project N om e: AW E-M U N JO Y H ILL


Projecl N um ber: M E5040


D esigned By: AA C hecked By:M SC 


H udso


D erlgn

2.5.7 G ust Effect Factors


2.6.7.7 Self Supportinq Lattice 

Structures


G h 

= 

l-.0 Latticed 

Structures 

> 

600 ft


G h 

= 

0.85 Latticed Structures 450 ft or less


G h 

= 

0.85 

+ 

0.1-5 

[h/1s0 

- 

3.0] h= 

ht. 

of structure


þ= 

1s5


2.6.7.2 G uved M osts


2.6.7.3 Pole Structures


2.6.7.4 

Structures Supported on O ther Structures


(C antilivered 

tubulor or lotticed 

spines, 

pole, 

structures on buildings 

(ht. 

: w idth rotio 

> 

5)


G h= 

1.35


07/29/15



D oIe: 4-24-15


Projecl N om e: 

AW E-M U N JO Y H ILL


Projecf N um ber: M E5040


D eslgned By: 

AA C hecked By:M SC 


2.6.8 D esisn 

lce 

Thickness:


t¡, 

= 

2.0*t¡* l* K,r* 

(Kr.)o'tt 

H udso


D erlgn

t¡=


l=


Kir=


Krt=


1'


L


I.17


L


K,,= 

lz/331o''o 

< L.4


C alculating the w eight of ice, the cross-sectional area of ice 

shall be determ ined by:


A¡r=n*t¡.*(D "+t,r) 

D c= 

48 

(in) 

Largest D im  of M em ber


2.6.9 

D esign W ind Load:


[= 

qz*G h*(EPA'sl


qr= 

O .O O 256* Kr* Kr1* K¿*V."*2 Kr=


Krt=


K¿=


V.."=


Table 2-2


7.L20


t


0.95


100


Structure 

Type 

W ind D irection Probability Factor, Kd


Latticed structures w ith 

triangular,


square or 

rectangular 

cross sections


0.8s


bular 

pole 

structures, 

latticed


structures 

w ith 

other 

cross 

sections,


appurtenances.


0.9s


07/29/15



D oIe: 4-24-15


Project N om e: 

AW E-M U N JO Y H ILL


Projecl N um ber: 

M E5040


D esigned By: AA 

C hecked By:M SC 


D eterm ine C f:


lf lattice 

Structure See M anual


lf 

Tubular 

Pole 

Structure, U se C orrected Value 

from  Table 2.7 Below 


Ç  

= 

(l*K.s*Kr)'''*V*D 


D p 

= 

O utside D iom eler 

or O ut lo O uI 

0.2 

feet


C = 

21.L7 

Appurtenances


(E) 

Antenna


(E) 

Antenna


(E) 

Antenna


(P) 

Antenna


H udso


D esign 

G roupr.r-c


C f= 7.2


H eieht 

W ¡dth D epth 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)


0 0 

57


57


48


48


0 

c


m ph.ft


R ound 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  N o.5 

0.00


0.(X) 

(lbs)


AL FO R C E 

(IFo 

) 

= 775.56 

(lbs)


07/29/15



IC E W EIG H T C ATC U TATIO N S


Project: M E5040


Thickness 

of 

ice:


W eight 

of ice based 

on 

total radial 

SF area


D epth 

(in): 

I


height 

(in): 

48


W idth 

(in): 

14.9


Total w eight of ice 

on object:


tofob 

34 

pounds


Per foot w eight 

of 

ice:


pipe 

w eight 

per 

foot:


3.65


pipe 

length 

(ft):


5


diam eter 

(in):


2.375


Per foot w eight 

of ice on object:


Total w eight 

of 

ice 

on object:


Total w eight 

of 

pipe:


t


74 

pounds 

ice


Antenna


Pipe


3 

pounds 

ice 

/ft


15 

pounds


18.25 

pounds


C om bined w eight 

of 

pipe 

and ice


33 

pounds


* 

D ensity 

of ice used 

= 

56 

PC F


otal 

141 

pounds


ned w e 

of ice and object: 108 

pounds


07/29/15



Site 

N am e: 

AW E-M U N JO Y H ILL


Site N o. M E5040


D one 

by: 

AA 

C hecked 

by: 

M SC 


D ate: 

4/24/2O Ls


C H EC K C O N N EC TIO N  C APAC ITY


R eference: 

H ilti Volum e 2: Anchor FasteningTechnical G uide


Allow able Tensile Load 

=


Allow able 

Load 

=


W IN D  FO R C ES


R eaction 

G R AVITY TO AD S


lce 

and Equipm ent


N o. 

of Supports 

=


N o. of Anchors 

/ 

Support 

=


Shear D esign 

Load 

/ 

Anchor=


C H EC K C O M BIN ED  TEN SIO N  AN D  

SH EAR 


H u


D oclgn

Epoxy Type 

=


Anchor D iam eter 

=


M in. Em bedm ent 

D epth 

=


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. 

<


H IT-H Y2O 


3/8 

¡n.


2 

in.


rul 

Fv


0.045


(Assum ed)


(Assum ed)


1.0


o.L49


+


+


07/29/15



H

ud


son


D esign


G loupuc


R R H  Frqm e 

C olculqlions
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D ole:. 4-24-15


Project N om e: AW E-M U N JO Y H ILL


Project N um ber: M E5040


D esígned By: AA C hecked By:M SC 


2.6.5.2 Velocitv Pressure 

C oeff:


K,= 2.o1- 

1z/zrl'l" 

Kr= 

t.124 

Kzm in <Kz32.O L


Table 2-4


2.6.6.4 Toposraphic Factor:


Table 2-5


Topo. 

C ategory


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 

C ategory= 1


0 

(from  

Table 2-4)


0 

(from  

Table 2-5)


0 

(from  

Table 2-5)


1.57


0 

(H t. 

of 

the crest 

above 

surrounding terrain)


1.00


H udso


D esign

R R H  FR AM E
Z=


z"


c


1.s7 

(ft)


1200 

(ft)


7


Kn=


K"=


Kt=


f-

Z=


H -

Kzt=


#D rv/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 

C ateaorv 7 then K 

,t=1.0)
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D ole: 4-24-15


Project N om e: AW E-M U N JO Y H ILL


Projecl N um ber: 

M E5040


D eslgned By: 

AA 

C hecked 

By:M SC 


H udso


D eclgn

2.6.7 

G ust 

Effect 

Factors


2.6.7.7 

Self Supportina Lottice 

Structures


G h 

= 

1.0 Latticed 

Structures 

> 

600 ft


G h 

= 

0.85 

Latticed 

Structures 450 ft or less


G h 

= 

0.85 

+ 

0.15 

[h/1s0 

- 

3.0] h= ht. of structure


h-

L57


2.6.7.2 

G uved M asts


2.6.7.3 Pole 

Structures


2.6.7.4 Structures 

Supported on O ther Structures


(C antilivered 

tubulor or lotticed spines, 

pole, 

structures on buildings 

(ht. 

: w idth rotio 

> 

5)


":,ì 

l,t1.,,1üffi


i 

I 

,,,), 

, 

07/29/15



D ote: 4-24-15


Project N om e: AW E-M U N JO Y 

H ILL


Project 

N um ber: 

M E5040


D eslgned By: AA 

C hecked 

By:M SC 


2.6.8 D esign lce Thickness:


t¡, 

= 

2.0*t¡*l*ç,.*1Kr¡)o 

3s 

Table 2-2


H udso


D crlgn

ti


I


K¡.


Kzt


L


L


t.17


7


K,,= 

lz/3310'to 

< 1.4


C alculating 

the w eight 

of 

ice, 

the cross-sectional area of ice shall be determ ined 

by:


A'r=n*t,r*(D .+t'r) 

D c= 

20.a 

(in) 

Largest D im  

of M em ber


2.6.9 D esisn W ind 

Load:


[= 

qz*G h*(EPA's)


Q r= 

0.00256* 

Kr* K.¡* 

K¿*V.n.*z K,


Kzt-

Kd


Vra*=


t.r24


I


0.95


100


Structure Type
 W ind D irection Probability 

Factor, Kd


Latticed structures w ith triangular,


uare 

or rectangular 

cross sections 

0.85


bular 

pole 

structures, latticed


ctures 

w ith 

other cross sections, 

ppurtenances.


0.95


07/29/15



D ole: 4-24-15


Project N om e: AW E-M U N JO Y H ILL


Project 

N um ber: 

M E5040


D esigned By: 

AA C hecked 

By:M SC 


D eterm ine C f:


lf 

lattice 

Structure See M anual


lf Tubular Pole 

Structure, 

U se C orrected Value from  

Table 

2.7 Below 


Q  

= 

(l*Kr¡*Kr)''"*V*D 


D p 

= 

O utside D iom eler or O ul 

lo 

O ut:


Appurtenances


R R H -11 

H udso


D odgn

H eight W ¡dth D epth Flat Area Force Per Appurtenance


(lbs)


c


m ph.ft


R ound 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


07/29/15



Site 

N am e:


Site 

N o.:


D one by:


D ate:


AW E-M U N JO Y H ILL


M E5040


AA


4/24/2}ts


C hecked by: M SC 


H udson

D erign êroupuc


C alculate Total Ballast R equired 

for Ballast M ount


*Assum e 

(2) 

R R H 's 

as 

proiected 

area*


Force 

(F) 

=


207 lbs.


H eieht 

(H l 

=


3ft


W eieht 

(W l 

=


350 lbs.


Fram e W idth/2 

(X) 

=


L.5 ft


r-- Y


r-- 

L


H 


Leneth 

(L) 

=


2.2 ft


W b


Ballast fW bl 

=


TBD 


O verturning at Ballast


IM  

=0= 

(F 

* 

H )-(W  

* 

X) 

- 

(W b 

* 

L) 

--->


1,ry5 

= [(F*H -W *X)/L]*SF 

=


44 lbs.


D eterm ine 

N um ber 

of Blocks 

R equired


(assum e 

4"x8"xl-6" 

solid blocks 

@  

38 lbs. each)


N um ber of Blocks R equired 

=


-Total 

W eight 

of 

Fully Loaded Fram e 

=


-Footprint 

Area U nder Ballast Fram e 

=


-D istributed 

Load U nder Ballast 

Fram e 

=


2 BLO C KS PER  SID E


502 

lbs


10.5 sqft.


48 

psf


F
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H ud

son


D eslgn


R oof 

C qlculqlions
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D ote

: O 4-24-2O 15


Project N om e

: AW E-M U N JO Y H ILL


Projecl 

N um ber: M E5040


D esigned By: AA 

C hecked 

By:_M SÇ _


C olculote 

D ritt 

Snow :


G round Snow  Lood, Pg


C olculoted 

Flot R oof 

Snow :


M inum um  R oof/Poropet Length. Lu


Snow  

D ensty, 

Y


H eight 

of 

Poropel, 

h


Bolonce Snow  H eighf, hb


C leor H t. from  top of bolonced


snow  

lood to 

poropet, 

hc


hc/hb 

> 

o.z


H eighT of Snow  D rift, hd


W idth 

of snow  drift, 

w 


Surchoge lood, 

pd


Lu


H udson


D esign 

G rou 

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-? 

(ASC E 

7-05)


ó 

ft.


32.7 

psf


Balanced 

Snow  Load


h


Surcharge 

Load


D ue to D rifling


I


07/29/15



D ote: 04-24-2015


Projecl N om e

: AW F-M [lN  lôY H ll I


Project 

N um  

M F.5040


H udson


D esigned By: AA 

C hecked By:_M SC 


D esign

C heck R oof 

C opocity:


R eference: 

o 

Building Plons 

by Leosure, Tuttle, Lee 

doted 03/23/1967.


R oof D esign LL:


C olculoted Flot R oof 

Snow :


C olculoted D rift Snow :


100 

psf


42 

psf


32.7 

psf


N et Avoiloble lood


25.3 

psf


Anlenno Bollost 

From e [ood: 

48 

psf 

>


H D G  

recom m ends relocoling 

the 

exisling Alpho 

sector bollosted from e 

ol leost 4 tl. 

ow oy


m  the 

poropets 

lo m eet 

the roof design loods 

provided 

in lhe 

building 

plons.
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