STRUCTURAL CALCULATIONS
for
WATERTOWN
at
655 BASSETT ROAD
WATERTOWN, CT 06795
for
LARSON CAMOUFLAGE (611200)

VALID WET SIGNATURE IN RED

BY: ROGER T. ALWORTIL, S.E.
PRINCIPAL

PROJECT #: U1223-226-121

DATT: July 24, 2012

NOTE: The calculations presented in this package are

intended for a single use at the location indicated
above, for the clien{ listed above. These calculations
shall not be reproduced, reused, “card filed”, sold to a
third party, or altered in any way without the written
authorization of Vector Structural Engineers, PC.



JOB NO.: U1223-226-121 DESIGNED: LCC
DATE: 07/24/112 CHECKED: JSP

SHEET OF

PROJECT: WATERTOWN

Design Criteria:

Code: Structural design is based on the California Building Code, 2010 Edition (2009 IBC)
Wind: Basic wind speed = 100 mph {3-second gust) per the TIA-222-G standard

Wind importance factor, | = 1
Structure class: ||

Wind exposure: C
Topographic category: 1
Crest height; O ft

fee: 1" radial ice @ 40 mph basic wind speed {3-second gust) per the TIA-222-G standard
Seismic: Seismic loads are based on the California Building Code, 2010 Edition (2008 1BC) and the TIA-222-G standard

Seismic importance factor, | = 1
Structure Class: 1l

Mapped spectral response accelarations: 8g = 0.250442g 54 = 0.064682¢g
Site clags: D
Spectral response coefficients: Sps = 0.267g Spr= 0.103g

Seismic design category: D

Basic seismic-force-resisting-system: Telecommunication Tower: Steel Pole
Seismic base shear, V=27 k

Seismic response coefficlent, Cs = 0.09

Response modification factor, R=1.5

Analysis procedure: Equivalent fateral force

General Notes:

1 The contractor shall verify dimensions, conditicns and elevations before starting work. The engineer shall be
notified immediataly If any discrepancies are found.

2 The typical notes and details shall apply in all cases unless specifically detailed elsewhere. Where no detall is
shown, the construction shall be as shown for other similar work and as required by the building code.

3 These calculations are limited to the structural members shown in these calculations only. The connection of the
members shown in these calculations to the existing structure shali be by others.

4 The contractor shall be responsible for compliance with local construction safety orders. Approval of shop
drawings by the architect or structural engineer shall not be construed as accepting this responsibllity.

5 All structural framing members shall be adeguately shored and braced during erection and until full lateral and
vertical support is provided by adjoining members,



JOB NO.: U1223-226-121 DESIGNED: L.CC
DATE: 07/24/12 CHECKED: JSP

SHEET OF

PROJECT: WATERTOWN

Structural Steel:

1 All structural steel code checks based on the AISC-LRFD, 3rd Edition per the TIA-222-G standard

2 All 18-sided, tapered shaft steel to be per ASTM A572 GR. 65, U.N.O.

3 The design length of slip splices is equal to 1.67 times the inside width of the base of the upper section. Slip
splice length tolerance Is equal to + 10% of the design skp splice length.

4 All other structural steel shapes & plates shall be per ASTM A36, U.N.O.

5 All anchor bolts shall be per ASTM AB15 GR. 75, U.N.O.

6 All bolts for steel-to-steel connections shall be per ASTM A325N, U.N.O.

7 All bolted connecticns shall be tightened to "snug tight" condition as defined by AISC

8 All welding shall be performed by certified welders in accordance with the latest edition of the American Welding
Society (AWS) D1.1

9 All steel surfaces shall be galvanized in accordance with the ASTM A123 and ASTM A153 standards, U.N.O.

Foundation / Concrete:

1 All concrete mixing, placement, forming, and reinforcing Installation shall be performed in accordance with the
requirements of "Building Code Requirements for Reinforced Concrete”, ACI 318-08. Foundation installation
shall be in accordance with the requirements of "Standard Specifications for the Construction of Drilled Piers”,
ACI 336, latest edltion

2 All concrete shall have a minimum compressive strength of 4000 psi at 28 days.

3 Cement for all concrete shall be Type i or Il with a minimum of 6% entrained air. Maximum aggregate skze shall
be 34"

4 Reinfarcing steel shall be par ASTM A615 Gr. 60, U.N.O.

5 Foundation design is based upon the project soils report prepared by:

Geotech: Berkshire Geo-Technologies
Date: 16-Jul-12

8 Approximate concrete volume for mat foundation = 55.4 cubic yards



TOP OF BRANCHES

135'=0" AG.L
S,

(12) ANTENNA BRANCHES
{17) #—0" BRANCHES
(48) 6'—0 BRANCHES
(30) 8'~0" BRANCHES
(12) 10°~0" BRANCHES

h

BOTTOM OF BRANCHES

————

90'-0" AGL

GROUND LEVEL

BRANCKES ARE FOR
ILLUSTRATIVE PURPOSES
ONLY AND ARE NOT
SHOWN 70 SCALE,

TOP_OF STEEL
130°-0" AGL.

ANTENNA C.L
127°-0" AG.L

ANTENNA C.L,

TOP CAP PER DTL 1/52

(12) POWERWAVE 7770
PANEL ANTENNAS &
(12) POWERWAVE
TTI9-08BP111-001 TMA

(6} POWERWAVE 7770

117-0" AG.L

ANTENNA C.L.

PANEL ANTENNAS

HAND HOLES PER DTL
2/32, TYP, UN.O.

107-0" AGL.

ANTENNA C.L.

(6) POWERWAVE 7770
PANEL ANTENNAS

970" AG.L

LAP SPLICE = 58" /]
(TOLERANCE = +10%)

MONOPOLE SECTION CHART

SECTION | LENGTH |TOP ¢ |BOTTOM ¢ | THICKNESS | WEIGHT
1 50'-0"  |21.00" 35.00" | 3/16" 28K
Vi 50'-0" |33.27"| 47.27" | S5/16 8.7 K
3 40'-4"  [4483"| 5612° | 5/16" | 81 K+

0""0“

* INCLUDES BASEPLATE & EXIT PORT WEIGHT
TAPER = 0.28 IN/FT

hN

|AP SPLICE = 78" " |

(TOLERANCE = +10%)

EXIT PORT C.L.
7-0" AG.L

EXIT PORT C.L.
£-0" AGLL

GROUND LFVEL

18-SIDED, TAPERED
POLE, SECTION 1
(SEE CHART)

18-SIDED, TAPERED
g POLE, SECTION 2
(SEE CHART}

18-SIDED, TAPERED
a POLE, SECTION 3
{SEE CHART)

l7/‘E)(]T PORTS PER DTL 3/52 i

[ /BASEPLATE PER DL 5/52

0'-0°

=" FoUNDATION PER SHEET S3
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SHEET OF
PROJECT: WATERTOWN
-Monopine Branch Layout
Eff. Area Factor: 0.84
Top Crown Radius:| .- = B|ft
Ca Factor; 0.6
Bott. Branch Elev. (ft):| . 80.0|#
Top Branch Elev. (ft):|.: 130.0|ft
Branch Layout Along Pole:
Elevation Branch | Total Wt. Wind Area
Branch Length {f) | Gty w (lbs) |Gross (ft") Eff. (ft") | C,A: (ft])
DR I T SRERtS Ry s T 676 88.4 74.2 44.5
G o4 960 115.5 97.0 58.2
S 24 960 116.3 97.7 58.6
8 5 750 93.7 78.7 47.2
8 R I 750 94.0 78.9 47.4
o0 oo g2 792 91.9 77.2 46.3
4888
Top Crown:
Branch Length (ft) Qty Total Wt. [ Total Wt.
R T R R 78
L | 118
Gross Area (ft2): 39.3
Eff. Area {ft2): 33.0
CaA: (fE): 19.8

Random Branch Distribution:

Total C,A: (ft%): 302.2
CpAc per fi (ft7/ft): 7.56
Wi. per ft (Ibs/t): 122.2




130011

50.00

50.00

40,33

18

0.1875

4.83

21.0000

35.0000

18

0.3125

6.50

332726

47 2726

18

0.3125

44.8278

58.1200

AS72-65

2818.1

6743.8

5827.9

Section

Length (f}

Number of Sides

Thickness (in)

Socket Length (ft)

Top Dia {in)

Bot Dia (in}

Grade

16387.6

Weight (Ib)

80.0ft

DESIGNED APPURTENANCE LOADING

TYPE ELEVATION TYPE ELEVATION
Top Hat with (3) 4 ft, and (1) 61t 132.5 (2) Powerwave 7770.00 wf Mount "7
branchas Pipe
{4} Powerwave 7770.00 w/ Mount 127 (24} 6 ft branches 1i6.2
Plpe (24) 6 ft branches 108.5
(4} Powerwave 7770.00 wi Mount 127 0" T-Arn 107
il 0" T-Arm 107
120" T-Arm 127 o A o7
12-0" T-Am 127 @) Fo TITO00w Maunt | 107
120" T-Amn 127 Plpe
(4) Powerwave TT19-08BP111-001 | 127 {2) Powarwava T770.00 wi Mowt {107
TMA Plpe
{4) Powerwave TT19-08BP111-001  [127 (2) Powerwave 7770.00 w/ Mount [ 107
™A Pipe
(4) Powerwave TT19-08BP111-001 | 127 (15} B ft branches 101.8
;T;i 7770.00 W/ Mount | 127 A0 TAm 7
awenyave L 00w/ Mounl N

Sipe 40" T-Am 97
(26)4 : branches 1255 ggj:awenmave F770.00 wi tount a7
ﬁ%:owarwave 7770.00 wf Mount 17 (pzi?) I‘:awerwave T770.00w Mount o7
4:0" T-Arm 7 (2) Powerwave 7770.00w Mount |97
4-0" T-Arm 17 Plpe
40" AmM 117 0" A 97
(2) Powerwave 7770.00 wi Mount 17 (15) 8 ft branches 98,7

s (12) 10 fibranches 92.1

MATERIAL STRENGTH
[ GRADE | Fy [ Fu | GRADE | Fy [ Fu
[A572-65 | 65 ksi 180 ksl |
TOWER DESIGN NOTES
1. Tower is lacated in Litchfield County, Connecticut.
2. Tower designed for Exposure C to the TIA-222-G Standard.
3. Tower designed for a 100 mph baslc wind in accordance with the TIA-222.G Standard.
4. Tower s also desligned for a 40 mph basic wind with 1.00 In ice. lce Is considered to
Increase In thickness with helght.

5. Deflections are based upon a 60 mph wind.
6. Tower Struciure Class Il
7. Topographic Category 1 with Crest Height of 0.00 ft
8. TOWER RATING: 99.4%

ALL REACTIONS

ARE FACTORED
AXIAL
63626 o
SHEAR MOMENT
5966 fo 561376 Ib-ft
40 mph WIND - 1.0000 n ICE
AXIAL
35283 1b
SHEAR MOMENT
38852 Ip 3734952 Ib-ft

REACTIONS - 100 mph WIND

WECTOR

EOGINEERE

lob;

Vector Structural Engineers i
ject:

9138 S. State St., Suite 101 g

Drenby | indsey Cahoon App'd:

Sandy, UT Codet Date: Scale:
Phone: 801-690-1175 TIA-222-G 07/24/12 NTS
FAX: 801-990-1176 et 1] [eclaill 12274 Lorson Camoultael] 1223-236-121 811200 Waler s ERC TOWERWsterloun e Dwg Ne. E-1
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' ‘ 1. Plate thickness is 2.6000 In.
2, Plate grade is A572-50.
3. Anchor bolt grade is AG15-75.
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JOB NO.: U1223-226-121 DESIGNED: LCC
DATE: 07/24/12 CHECKED: JSP

- : .. - SHEET oF

PRGJECT: WATERTOWN

Seismic Base Shear Calculations:

Reactions From Wind:

Vy (kips): 38.9
Wt {kips). 29.4

Seismic Parameters:

Per California Building Code, 2010 Edition (2009 IBC), ASCE 7-05 Structure Height
130
Occupancy Category= I o= 1.60
Seismic Design Category= D F,= 2.40
Ig = 1.00 Sis™ 0.40
Site Class= D S 0.16
R= 1.50 Sps= 0.27
S~  0.250 - Bpy= 0.10
8= 0.065

Seismic Base Shear:

Cspumy = 0.03 0.03
CS{MIN) =08x 81 /(R/ IS) = (If 81 >= 06)
Cspuaxy = Sp1 /1 {Ta x (R/1g)) = 0.09
T.=Cixhy = 0.77|s
Ce=S5pg/(R/Ig)= 0.090
V=C,xW-= 2.70|kips
Total Seismic Shear (V,): 2.7|Kips
Total Wind Shear; 38.9(Kips

Base Shear From Wind Loading Governs




JOB NO.: U1223-226-121
DATE: 07/24/12

DESIGNED: LCC
CHECKED: JSP

E M einEER S SHEET OF

PROJECT: WATERTOWN

Reinforced Access Port Analysis

Reinforced Access Port:

Width, w: " 10}inchas
Feight| -~ .- . 30|inches
Thickness, t;:| = :: {0.75[inches
Depth, d:| ..+ ¢ B|inches
Projection, p:| = :. 0.5[inches
75
ing:
Pole Shaft Loading: FQU \V._/\\
Mo a7sglkpt  CRCLE Y\
P,: 35.3|kips ’x
V! 38.9|kips
u P = \J . .
. N —F
Properties @ Access Port: TH .
Flat-Flat Dia:[ - 56.4]in W
Pole Thickness, to:|"* 0.3125|in
ApoleNoAcsass: 55.1|in*
4
Ipotehocsess:|  21653.0]In
1
SPoleNoAccass: 767.8[In
Aveinforced: 66.8|in” E: 29000 |ksi
Ireinfcrced: 21986.5 inq Rim FY: R 50 ks
Sreinforced” 779.7|in° Pole Fy:l:. i 65| ksi
K 4
bol o0 130|ft Note:
r 18.14|In Section properities are base on an equivalent
Fy: 66.0|ksi cireular tube as shown in the illustration above.
KLfr: 86.0 The outer diameter of the circle is equal to the
N : 1'3 flat-flat diameter of the polygon thus the
o : properties are conservative.
Fer 32.3{ksi
Mn:|  4291.0[kip-ft
Pn:{  2160.0|kip
vn: 2205.2|kip
interaction Check: 0.987|OKAY

Added Weight Per Port[_____75|Ibs



JOB NO.: U1223-226-121 DESIGNED: LCC

DATE: 07/24/12 CHECKED: JSP
E M B | M EE R S  SHEET OF
PROJECT: WATERTOWN
Reinforced Access Port Analysis
Reinforced Access Port:
Width, w:| .- ‘8linches
Height{ .- *-" 2Z{inches
Thickness, t;: - 0,75inches
Depth, d:|. - i+ 2]inches
Projection, p:} i 0.5]Inches
Pole Shaft |_oading:
M, 517 | kip-ft
Py 11.0|kips
Vi 30.2|kips
Properties @ Access Port:
Flat-Flat Dia; [ 1 30.8(in
Pole Thickness, t,:| . .0.1875in
Apglahoaccess- 18.0[in
s a8
IPo!eNoA,ccess: 2112.4|in
SpoieNoAccess: 137.2|in’ _
Areinforced: 21.0 in“ E: 29000 ksi
Leinforcest|  2637.2[I0" Rim F:[ 0 50| ksi
Seinforced: 171.2]in° Pole Fy: TR 65| ksl
K: 1
Lo A 30| ft Note:
r: 11.21]in Section properities are base on an equivalent
Fy: 69.4|ksi circular tube as shown in the illustration above.
KL/ T50.2 The outer diameter of the circle is equal to the
N : 2'2 fiat-flat diameter of the polygon thus the
< . properties are conservative.
Fer 9.7 | ksi
Mn: 990.5 [kip-ft
Pn: 203.9]kip
vn: 728.7|kip
Interaction Check: 0.645)0KAY

Added Weight Per Port[___16]Ibs



JOB NO.: U1223-226-121 DESIGNED: LCC
DATE: 07/24/12 CHECKED: JSP

SHEET OF

PROJECT: WATERTOWN

Foundation Design



JOB NO.: U1223-226-121 DESIGNED: LCC

DATE: 07/24/12 CHECKED: JSP
E M eInEE R S SHEET OF
PROJECT: WATERTOWN
Anchorage Embedment Design ey 0 - CHORRED
e e -
Vertical Bar Size:[ - #8 . e
Conc. Comp. Strength:[ 4000 |psi
Pier Diameter:|. .= 7 |t
Pier Depth:| o040 ft
Top of Pier Elevation:|:- 2. 6. |linches £
Concrete Volume| 6.4 |yards 6 E
Side Conc. Cover:| . 4. |inches 5 £
Top Conc. Cover:| -+~ 3. |inches g 2
Bolt Circle Dia.:|. 63,5 |inches * =
Horizontal Tie Size:| = ~#6 - N
# Anchor Rods: -4 = N
Anchor Rod Dia;|::::2.25: |inches
- P
y(barloc. factory:|* - 1.0|ACI 12248 o 4
v, {epoxy coating factork:|-- 55 1.0|ACI 12.2.4b
y, (bar size factor): 1.0|ACI12.2.4.¢ ] ‘J\
A (concrete type factor):[ - 1.0|ACI 12.2.4.d oven soLr oRoEDN,
Bar Diameter: 1.0(in PISR DISWETER
Horiz. Tie Diameter: 0.6]in
Min.Clr Dist. Btwn Anchor & Rod: 3.5lin Required Lap Length + Max distance between
Max. Cir Dist. Btwn Anchor & Rod: 7.8|in anchor and rod -+ 0.5*Bar diameter +
) ) Reqd Lap Length: 37.0p-ACI12.2.2 g s¥anchor diameter + Top cover
Min. Required Embedment Depth: 49.2|In

Available Pullout with Heavy Hex

Nut[ _13asea|ibs  |BrADrg*fc - (Per ACIDIS) |

S

Transverse Reinforcement Design
(see 2009 IBC Sections 1810.3.9.4.1 and 1810.3.9.4.2)
Seismic Design Category: D §
Site Class: D I
k
Type of Transverse Reinforcement:| - Spifal
Transverse .| 7 40° 0| ksi
Seismic Hooks Required?}] Yes j;‘-;
Tie Size OK?]  Yes &
§
Spacing at Top of Pier: 2 in §
Spacing at Bottom of Pler: 12 in
Total Pier Length| 4.6 |t o
Top Pier Length: 21 ft
Bottom Pier Length:| -16.5 |ft




JOB NO.: U1223-226-121 DESIGNED: LCC
DATE: 07/24/12 CHECKED: JSP

EMNB®IRNEER 8 SHEET OF

PROJECT: WATERTOWN

Square Mat Foundation Design (Resultant Lies Outside Footing Kern)

Effective
Design Loads {Factored / ¢.): fe—By— area
€x
Max, Base Shear, V,/0.75: 51.8 k
Max, Overturning Moment, M,/ 0.75: | 4.070.9 |k-ft Q 7
Max. Down, Py ggyn / 0.75: 848 |k - ] L
Structure Weight: 204 |k &
Moment Components, M, = M, 35213 |k-ft
Mat Properties:
| B |

Mat Width, L = B: g Il
Mat Thickness, t: o |ft ;
Pier Diameter, b: a|ft Volume of Concrete: 1496 |t
Height of Pier: ft Volume of Concrete: 554  |yd®
Depth of Soil Above Mat: s ft Weight of Concrete: 2244 |k
Unit Weight of Soil: pcf Weight of Soil: 1771 |k
Number of Legs: iR
Soil Properties:
Allow. Bearing Pressure: 12,000 |psf
Factor of Safety: 1 Eff. Bearing Pressure: 12000  |psf
1/3 increase for short term loads? No

Coefficient of Friction: 0.70
Passive Pressure: 1200 |[pcf Factor of Safety: 1.5
Factor of Safety: 1
Max, Passive Pressure (opt'): psf % Passive for Sliding: 100.00
1/3 increase for short term loads? Na % Friction for Sliding: 0.00
Top Depth to Ignore: 0.0 ft
Check Bearing:
Total Moment, M, = M,: 3,796.1 | k-ft
Total Axial Load, Q: 727.31k
Load eccentricity, ¢_ = eg: 5.22|ft
Effective Mat Brg Width, B; = L,: 15.84[ft
Effective Area, A' = 1/2{B{)(L,): 125.47|10
Allowable axial load: 1506]k Bearing Capacity OK.




JOB NO.: U1223-226-121 DESIGNED: LCC

18 _ DATE: 07/24/12 CHECKED: JSP
ErmeIlnegERS SHEET OF
PROJECT: WATERTOWN
Square Mat Foundation Design (cont.)
Check Overturning;:
Base Shear (1.6W), V,: 38.9]k Pu
Overturning Moment (1.6W), M, : 3,735.0(k-ft
Down (0.9 D), P,: 76.5(k VU e
OTM about point P {1.6W); 4026.342 1 k-ft -
Resisting Moment (0.9D): 4072, 3] k-t == = ‘\_‘/ =T
. Sl i =TT=1=
Overturning OK. b =l Frll
Check Sliding: ¥
=
o
Sliding Resistance from Friction: 0.0 k & P
Sliding Resistance from Passive: 1134 [k ®
Total Sliding Resistance: 113.4 [k " ETS WIDHT

Sliding resistance QK.



