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Project: _EMERALD BaY BoY Scout Camp
=— PATRELL Car '}L”‘"’ ACA
=—— ENGINEERING S0 LAL SHADE SAiLS
GROUP, INC. Engineer: _ ) ¥
751 Sunny Grove Ln. PH: (626) 335-4362
Glendor, CA 01741 FAX: (626) 963-4812 | Date: 12/0% Sheet__ 2 of 33
WIND LOADS: PER CBC 2007 SECTION 1603.1.4

ASCE 7-05 METHOD 2 - SECTION 6.5

1. BASIC WIND SPEED = 85 (35) FIG. 1609 IBC
V = 85mph
Kq =085 TBL 6-4 - MAIN WIND FORCE RESISTING SYSTEM

2. =10 < 300 PEOPLE - CATEGORY Il - TABLE 6-1 ASCE 7-05

3. EXPC H < 15ft
K, :=0.85 TABLE 6-3 ASCE 7-05

4. Ky:=1.0 ON FLAT GROUND - FIGURE 6-4
NOT ON A HILL OR ESCARPMENT

9. B=085 ASCE 7-05 6.5.8.1

6. Enclosure Classification - OPEN

7. GCpr- N/A
8. CN = 1:8 ASCE 7-05 6= 15deg Fig. 6-18A
CLEAR FLOW WINDWARD HALF
Ib-hr? 2 Ib
mi~ -ft ft
10. F:=qy-G-Cy-A; SECTION65.15  |F = 20.446'—2
ft

*USE 20.5 psf WIND LOADS on Horizontal Projection
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Uplift Calculations

G = 0.85
Cp = 0.7

: 7.951 B
Fy = qh-G-Cp g =7 Ei

*USE 10 psf (Min.) WIND LOADS Uplift




Main Wind Force Resisting System — Method 2 All Heights

Figure 6-6 (con’t) External Pressure Coefficients, Cp

Enclosed, Partially Enclosed Buildings Walls & Roofs
M

Wall Pressure CoefTicients, C,,
L/B Cp
All values 0.8
0-1 -0.5
Leeward Wall 2 -0.3
>4 -0.2
All values -0.7

Use With
gz

Surface
Windward Wall

1}

Side Wall G

Roof Pressure Coefficients, Cp, for use with q,

Direction

Leeward
Angle, 8 (degrees)

Windward

Wind Angle, 0 (degrees)

20 25 30

h/L 10 35 45 260# | 10 15 | 220

-0.7 -0.3 -02 | -0.2 0.0* 06

03 | 05

Normal
to
ridge for
8=10°

<0.25

-0.18 0.2

0.3 0.3

04 | 04 (0016

-04
0.0*

-0.9
-0.18

-0.3
0.2

-0.2
0.2

0.0*
0.4

-0.2

0.3 0.016

05 105

0.6

=1.3%* -0.7

-0.5 | -03

0.2 | 0.0*

0.6

0.18 -0.18 | 00*| 02 02 | 03 |oo019]07 |06

Normal

ridge for
6<10

Parallel
to ridge
for all &

*Value is provided for interpolation
purposes.

Horiz distance from
windward edge
0 to h/2
h2toh
hto2h
>2h

0toh/2

Cp

-0.9,-0.18
-0.9,-0.18
-0.5, -0.18
-0.3,-0.18

-1.3%*,-0.18

to

**Value can be reduced linearly with area
over which it is applicable as follows

and

Reduction Factor
1.0

0.9
0.8

Area (sq ft)
<100 (9.3 sqm)
200 (23.2 sq m)
> 1000 (92.9sq m)

>h/2 -0.7,-0.18

Notes:
i
2.

Nk

8.

9.
#For roof slopes greater than 80°, use G, =08

Plus and minus signs signify pressures acting toward and away from the surfaces, respectively.
Linear interpolation is permitted for values of L/B, A/L and 8 other than shown. Interpolation shall only be
 carried out between values of the same sign. Where no value of the same sign is given, assume 0.0 for
interpolation purposes.
Where two values of C,, are listed, this indicates that the windward roof slope is subjected to either
positive or negative pressures and the roof structure shall be designed for both conditions. Interpolation
for intermediate ratios of h/L in this case shall only be carried out between C, values of like sign.
For monoslope roofs, entire roof surface is either a windward or leeward surface.
For flexible buildings use appropriate Gy as determined by Section 6.5.8.
Refer to Figure 6-7 for domes and Figure 6-8 for arched roofs.
Notation:
: Horizontal dimension of building, in feet (meter), measured normal to wind direction.
- Horizontal dimension of building, in feet (meter), measured parallel to wind direction.
Mean roof height in feet (meters), except that eave height shall be used for 8 < 10 degrees.
Height above ground, in feet (meters).
G: Gust effect factor.
g»qx: Velocity pressure, in pounds per square foot (N/m?), evaluated at respective height,
8: Angle of plane of roof from horizontal, in degrees.
For mansard roofs, the top horizontal surface and leeward inclined surface shall be treated as leeward
surfaces from the table. )
Except for MWFRS’s at the roof consisting of moment resisting frames, the total horizontal shear shall not
be less than that determined by neglecting wind forces on roof surfaces.

Ny

Minimum Design Loads for Buildings and Other Structures

49
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Main Wind Force Resisting System — Method 2 All Heights
Figure 6-6 External Pressure Coefficients, G
Enclosed, Partially Enclosed Buildings Walls & Roofs
j 46Cp 1566, 156C,
|
WIND i ] ?
1,6C, 146C, JZ I. 049,
4,6C :
| 1 — —]
PLAN ELEVATION
GABLE, HIP ROOF

r | 4 #GC
WINDV B
qucP l — qp

thCP s
l— — S o]
PLAN ELEVATION ELEVATION
MONOSLOPE ROOF  (NOTE 4)
1466, %%y 1466,
WIND r = 6 2 o
B 046C, 1% 4%
1,65 J A
I ore, ~
,L_ I -——! I
PLAN ELEVATION
MANSARD ROOF (NOTE 8)

ASCE 7-05
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Sail 1 Side 1 Side 2 Side 3 Side 4 Job : Catalina Island
(1to2) (2 t0 3) (3to 4) (4to01)
Length (ft):| 34.167 40.583 20.583 28.33
Height 1 (ft); 8.5 16.5 8.5 16.5
Height 2 (ft): 16.5 85 16.5 8.5
A Height: 8 8 8 8
Side 1 Side 2 Side 3 Side 4
Length on Rake (ft):| 35.09 41.36 22.08 29.44 ( (Length)® + (A Height)? )2
Catenary %: 10% 10% 10% 10% 10% is Designer Standard
Catenary (ft): 3.51 414 2.21 2.94 (Length of Rake) * Catenary %
Trial C:| 44.43 52.34 27.94 37.32 Parameter of the Catenary
Calc Catenary (ft): 351 4.14 2.21 2.94 C*(cosh ((Li2)/C)-1)
Arc Length (ft):| 38.86 45.81 24.45 32.59 C * ( sinh ( (Length of Rake) / C )
Total Length of Cable (ft):| 141.70 Sum of Arc Lengths
Side 1 Side 2 Side 3 Side 4
Area of Deduction (ftz): 82.50 114.64 32.67 58.06 (Length of Rake) * (Catenary) * 0.67
Total Area of Deduction (ft*):| 287.87 Sum of Areas of Deduction
Sail Area (ft*);| 896.00 Area of Trapezoid
; ial
Design Area (ft2): 608.13 Sail Area - Deducted Area Dead Load (psf): 0.25 h\f\?;gft
Projection Area (ft%): 117.5 Area of Projected Horiz. Area Live Load (psf): 5
Total Load (psf): 5.25
Cable Loadin
Dead Load (Ib):| 152.03 DL * Design Area Wind Pressure (psf): 10 Uplift
Live Load (Ib):| 3040.63 | LL * Design Area Wind Load (Ib):| 6081.27 | ressue
Total Load (Ib):| 3192.67 | TL * Design Area
Cable Pre-Tension (Ib):| 200.00 | Appliesto DL + LL Case Only Wind Pressure (psf):| 20.5 Egj';gﬂgi'
; . Pressure *
Wind Load (Ib):| 2408.75 i)
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—— ENGINEERING So taL CHADE Sans

—— GROUP, INC. Engineer: (V11K

L. s b pae g3 [o% Sheet ] of 22

Uplift Load Distribution

Corner Reaction (lb):| 1520.32

Load on Cable (Ibfft):| 42.42

TL / Cable Length

Horizontal Projection Distribution

Corner Reaction (Ib):] 1204.38

Load on Cable (Ib/ft): 16.50

TL / Cable Length

(0.5 Subtracted for Cable Weight)

Uplift Governs

Wind Pressure (Uplift) / 4

(0.5 Subtracted for Cable Weight)

Wind Pressure (Horizontal Projection) / 2

Side 1

Side 2

Side 3

Side 4

Sag Tension (lb):

2033.18

2395.30

1278.90

1708.01

Cable Load * (C + Catenary)




Project: _EMERALD BAY BaY Seoul CAMP

CATALINA LA

Sail Area (ft?):| 1078.00

Design Area (ft?):| 751.07
Projection Area (ft?):| 127.5

Cable Loading

Dead Load (Ib):| 187.77

Live Load (Ib):| 3755.36

Total Load (Ib):| 3943.12

Cable Pre-Tension (lb):| 200.00

Area of Trapezoid

DL * Design Area
LL * Design Area
TL * Design Area

Sail Area - Deducted Area

Area of Projected Horiz. Area

Applies to DL + LL Case Only

=—— PATRELL p 2L
=—— ENGINEERING So CAL SHADE faiLg
— GROUP, INC. Engineer: 1\ | k&
Glendora, CA91741  FAX: 620y 634812 | Dates 12/ 0O sheet__ 8 of 33
bail 2 Side 1 Side 2 Side 3 Side 4 Job : Catalina Island
(1to2) (2to3) (3tod) (4to1)
Length (ft):| 32.833 354167 | 26.4167 | 39.9167
Height 1 (ft): 7.5 15.5 7.5 15.5
Height 2 (ft): 15.5 7.5 15.5 7.5
A Height: 8 8 8 8
Side 1 Side 2 Side 3 Side 4
Length on Rake (ft):| 33.79 36.31 27.60 40.71 ( (Length)? + (A Height)? )112
Catenary %: 10% 10% 10% 10% 10% is Designer Standard
Catenary (ft): 3.38 3.63 2.76 4.07 (Length of Rake) * Catenary %
Trial C:| 42.79 45.99 34.95 51.57 Parameter of the Catenary
Calc Catenary (ft): 3.38 3.63 2.76 4.07 C*(cosh((L/i2)/C)-1)
Arc Length (ft):| 37.42 40.20 30.56 45.07 C * (sinh ( (Length of Rake) / C)
Total Length of Cable (ft);| 153.25 Sum of Arc Lengths
Side 1 Side 2 Side 3 Side 4
Area of Deduction (ft?);| 76.51 88.33 51.04 111.04 (Length of Rake) * (Catenary) * 0.67
Total Area of Deduction (ft*);| 326.93 Sum of Areas of Deduction

Dead Load (psf):|  0.25 "b",\f;f;;:'
Live Load (psf): 5
Total Load (psf): 5.25
Wind Pressure (psf): 10 Uplift
Wind Load (Ib): | 7510.71 | Jreesse’
Wind Pressure (psf):|  20.5 Egj’ig{ﬂ
Wind Load (Ib):| 2613.75 | e
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=— PATRELL CATALINA, CA
—— ENGINEERING o LAl
my gggyp’ 13:52'@ S50 Engineer:_J K .
Glendora, CA 91741 FAX: (626) 963-4812 Date: izf/ cf?f')

Uplift Load Distribution

Corner Reaction (Ib):

1877.68 Wind Pressure (Uplift) / 4

Load on Cable (Ib/ft):

48.51 TL / Cable Length

(0.5 Subtracted for Cable Weight)

Horizontal Projection Distribution

Corner Reaction (Ib):

1306.88 | Wind Pressure (Horizontal Projection) / 2

Load on Cable (Ib/ft):

16.56 TL / Cable Length

Uplift Governs

(0.5 Subtracted for Cable Weight)

Side 1 Side 2 Side 3 Side 4

Sag Tension (Ib):

2239.41 2407.05 1829.48 | 2698.86 | Cable Load * (C + Catenary)
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Column Design - Sail 1 - Column 1

Side 1 @ hq := 8.5ft

arclengthp, 1 := 38.86ft

C 1h1 = 44 43ft
arclengthqp4

|

Tyz1h1 = 15301b |

91h1 = atan
( C1h1

61h1 = 41.2.deg

Tyzih1 = T1h1-c08(01p1)

Txah1 = Txzan1-00s(30deg)  [Tygpq = 11141b |

T,4p1 = 6431b

TZ4h1 = TXZ4h1 S|n(30deg)

My = (T24n1 + Txz1h1) N1 M, = 18476 ft-Ib |

My = (T,an1)-h1 M, = 54681t:Ib |

6" ¢ Extra Strong Pipe Column S, := 12 2in°

M
X b
fox = — fox = 18173-—
Ox in
f f
CombinedStress := _bx ‘3 bz
Fb Fp

Txzan1 = Tan1-c08(64p1)

Side 4 @ hy := 8.5ft
T4h1 == 1708.01Ib

arclengthyp 1 := 32.59ft

arclength4p 4

|

Tyzan1 = 12871b |

0 = atan
4h1
( C4h1

PLAN VIEW OF COLUMN

X
Ib
Fpp = 0.6-36000-—-1.33 (LOF)
in
M
A Ib
sz = — sz = 5378_—‘
Sx in2

|CombinedStress = 0.82 |
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Column Design - Sail 2 - Column 2

Side 1 @ hg = 7.5t
T1h3 = 2239.41lb

arclengthqpg = 37.42ft

C1ps = 42.79ft

arclength1h3}

91 h3 = atan
C1h3

81h3 = 41.2-deg

Side 4 @ h = 7.5ft
Tan3 = 2698.86lb

arclengthyp, 3 := 45.071t

arclengthy,3
64h3 =atan| ——MMMM—
Cah3

Tyz1h3 = T1h3-c0s(81p3)

Tyz1h3 = 168610 |

Txz4h3 = Tah3-c0s(04n3)

Tyz4h3 = 20321b |

PLAN VIEW OF COLUMN

Fp  Fp

TX4h3 = sz4h3-cos(30deg) TX4h3 = 17601b m
| sbE1  / AN
TZ4h3 = sz4h35|n(30deg) TZ4h3 = 10161b 7'-8" lf 4
J
My = (Txan3 + Txz1h3) N3 M, = 25842 ft-Ib
M, = (T24n3)-h3 M, = 7621ft-Ib
X
18" 6 Standard Pipe Column Sy = 16.8in3 Fp = 0.6 36000'—b2 1.33 (LDF)
in
M M
X Ib z Ib
flhy = — flay = 18459.— fr_ = —— fi._ = 5443.—
bx bx bz bz
SX Il‘l2 SX |n2
; fox  Tbz
CombinedStress := — + — |CombinedStress = 0.832 |
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Column Design - Sail 1 - Column 3

Side 1 @ hy = 16.5t
T1ha = 2033.18lb

arclengthqp4 := 38.86ft

arclengthqpg

|

Txz1h4 = 15301b |

91h4 = atan
[ Ciha

Tyz1ha = T1ha-c08(01p4)

TX2h4 = Tx22h4-cos(30deg) TX2h4 = 15611b |

T,on4 = Tyzon4-sin(30deg) Tyon4 = 90110 |

My = (Txaha + Txz1ha) N4 My, = 310071

M, = (Tzon4) hg M, = 14870ft-Ib

10" ¢ Standard Pipe Column Sx = 29.9in3

M
X b
fry == — fry = 20471.—
bx bx
Sy ]n2
f f
CombinedStress := E + E

Fo Fp

Side 2 @ hy = 16.5t
Tophg = 2395.300b

arclength2h4 = 45 811t

arclengthopg

|

Tyzoh4 = 18021b |

0 = atan
2h4
[ Cohg

92h4 =41 .2-deg

Txz2h4 = Ton4-cos(6op4)

PLAN VIEW OF COLUMN

B
™

3
P

SIDE 1
16-6"

B

Fp = 0.6:36000-21.33  (LDF)
in

b
foz = 5968-—

In

|CombinedStress = 0.92 |
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=—— PATRELL CATALINA, CA

=——— ENGINEERING Co CAL SHADE SAIL
GROUP, INC. Engineer; V1)K

aion Gl eax. o6 osadars | Date: 2./ 0% sheet |3 of 35

Column Design - Sail 2 - Column #4

Side 1@ h, := 15.5ft
T1h2 = 2239.41lb

arclengthqp,o = 37.42ft

arclength o
04p2 = atan| —————

|

Tyz1h2 = 16861b |

Cih2
91h2 = 41.2-deg

Tyz1h2 = T1h2-c0s(81n2)

Txoh2 = Txzon2:608(30deg)  [Tyopp = 15691b |

Toon2 = Tyzoh2 Sin(30deg) T,on = 9061b |

My = (Tyon2 + Txz1h2) -2 My = 50456 1t-Ib

M, = (Tz2n2)-h2 M, = 14045ft.Ib

10" ¢ Standard Pipe Column S, := 29.9in°

X lb
fox = = fox = 20250-—
Sx in2
f f
CombinedStress = E + E
Fp  Fp

Side 2 @ h, = 15.5t
Tohp = 2407.05lb

arclengthyy,o = 40.20ft

C2h2 = 45.99ft
arclengthopo

|

Tyzon2 = 18121b |

92h2 = atan
{ Coh2

Txz2h2 = Ton2-cos(6app)

PLAN VIEW OF COLUMN

;};ﬁoﬁ’”@h - ‘51;-,;‘b
# SIDE 1
) ‘%ﬁ 15|_6||
{ . =
\ 4 30
\L J SIDE 2
k“'%‘fs&_,._,,mww-_%wﬁﬂﬁ 15"‘6”
Z
X
Ib
Fp = 0.6-360007-1.33 (LDF)
in
M
Z
fpgi= =2 = 56372
3 )
X n

|CombinedStress = 0.901 |
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=—= PATRELL CATALINA, CA

—— ENGINEERING S0 CAL SHADE SAIL

—— GROUP, INC. Engineer: 1)k

Z;?;nsggpc;/ g%???i Ff\';; Egggg gggjﬁ?g Date: 2 /08 Sheet_ |4  of 373

Column Design - Sail 1 - Column #5

Side 3 @ hy = 16.5t
T3hg = 1278.90Ib

arclengthsp4 := 24.45ft

C3h4 = 27.94ft

arclengthsp4

63h4 = atan c
3h4

J

Tyz3h4 = 96210 |

Tyz3h4 == T3h4a-cos(03p4)

TX4h4 = sz4h4-cos(30deg) TX4h4 = 11141b |

T, aha = Tyzana-sin(30deg) T,4n4 = 6431b ‘

My = (Tyaha + Txzaha)-h4 M, = 34264 ft-Ib

M, = 106714ft-Ib

M, = (T4n4) 4

8" ¢ Extra Strong Pipe Column 8, = 24.51n3

X

Ib
fox = 16782.—

in
fb)( sz

CombinedStress .= — + —
Fo  Fp

Side 4 @ hy := 16.5ft
Taha = 1708.01lb

arclengthypg = 32.59ft

arclengthgp4

J

Tyzaha = 12871b

94h4 = atan c
4h4

Txzaha = Tana-cos(B4p4)

SIDE 4
161_6"

2N
P ‘%ﬁ
S I D E 3 3 O o ‘,;“ %
1 6|_6|| I. ;} !
%‘*a; 4
w%&MEWM

X

PLAN VIEW OF COLUMN

Fb = 0.6-36000'—'32-1.33 (LDF)
in

Ib
fo, = 5199.—
bz T

In

|CombinedStress = 0.765 |
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=———= ENGINEERING S0 CAL CHADE SAIS
GROUP, INC. Engineer: (Y14 £
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Column Design - Sails 1 & 2 - Column #6

Sail #1

Side 2 @ h1 =R B3 Side 3 @ h1 = 8.5ft
arclengthqop1 = 45.81ft arclengthq3p, 4 = 24.45ft
C12h1 = 52.34ft C13h1 = 2794ﬂ'

arclengthqop 1 arclengthq3p 1
0 = atan 0 = atan
12h1 C 13h1 C
12h1 13h1

912h1 = 412deg 913h1 = 412deg

Txz12h1 = T12h1°008(012n1)Txz12h1 = 1802b Tyz13n1 = Ty3n1-c08(613n1|Tz13n1 = 96210

Sail #2
Side 3 @ ho = 15.5ft Side 4 @ hy = 15.5ft
Togpo = 1829.48Ib Togpo = 2698.86lb
arclengthy g5 = 30.56ft arclengthoyp,o = 45.07ft
Coapp = 34.95ft Cogpp = 51.57ft
arclengthogo arclengthogpo
923h2 = atan c 824h2 = atan c
23h2 24h2

Txz23h2 = T23h2:€08(823n2)Txz23h2 = 13771b | Txz24h2 = T24h2-c08(82412)[Txz24n2 = 203210
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—————— PATRELL LA1A LINA, CA

=——— ENGINEERING S0 CAL SHADE CAlCS
GROUP, INC. Engineer: 1} ¥

e e s | Date: 12 /B8 sheet [l of 25

PLAN VIEW OF COLUMN

Ty12h1 = Txz12h1-8in(15deg)

Tyqohq = 4671b | Ty13h1 == Txz13n1 Sin(45deg)

T212h1 = Txz12n1-cos(15deg)

TZ12h1 =17411b ’ TZ13h1 pi= sz13h1-cos(45deg)

Ty23h2 = Txz23h2-SiN(45deg)

Tyo3ho = 9741b

T223h2 = Tyz23n2 C0s(45deg)

To93hn2 = 9741b

Tx24h2 = Txz24h2-sin(15deg)

T224h2 = Tyz04n2-cos(15deg)

Tx13n1 = 68110

T,13h1 = 6811lb

Tyo4ho = 52610

T 04n2 = 196310]

MX = (TX23h2 — TX24h2) 'h2 + (Tx12h1 - TX1 3h1)'h1

M, = (To1301 + Tz12n1) 11+ (T2302 + T224n2) N2

Fp  Fp

10" ¢ Extra Strong Pipe Column S, := 39.4in° Fp = 0.6-36000.£-1.33 (LDF)
in?
M lb M, lo
f, = = fox = 16782-— fozimg  foz=20133—
Sy in X in
: fbx bz :
CombinedStress := — + |CombinedStress = 0.755 |

M, = 5123ftIb

M, = 66103 ft-lb




