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13 Item Value Comments

14

California Building Code 2019

Gate RISA Model  

 Structural Calculations for Dana Point Gangway Gates

California Layout and Design Marina Berthing Facilities 2005

Analytical Software

RISA 3D Version 20 ( Structural )  

MECAWind PRO V2342 (Wind Loading)

Side View of Gate

Applicable Codes

ASCE 7-16 Minimum Design Loads for Building and other Structures

Aluminum Design Manual 2015 and 2020

Version 2
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The Section Sets define the major structural components of the Model match the parts list defined on the drawing

The polycarbonate panels are model as plates

4



22

23

24

Add 3/8" Aluminum Gusset Plate at top of wing 
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27

Add restraints
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28

29

30 Wind Pressure, Qz (lbs/ft^2) 20.03
0.00256 x kz x kzt x Kd x Ws^2, Kz = .85, Kzt = 1.2,           
Kd =.75  Use in RISA analysis

31 Basic Wind Speed, V (mph) 95.00 See below

32

Loading the RISA Model
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33 Wind Directionality factor, Kd 0.85 Section 26.6-1

34 Exposure Category C Section 26.7.3, If not Exposure B or D, use Exposure  C.

35

36

37

38

Wind Load in the Z-direction

Wind Load in the X-direction
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40

41 Wind Uplift Load, Wu (psf) 16 See Below

42

Wind Uplift Load
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44

45

46 Risk Category I  

47 Occupancy Category II  
Occupancy Category for this building, See Page 1-20 
Seismic Design Review 

48 Site Class D

Seismic Analysis 

Equivalent Lateral Force Procedure for Seismic Loading 
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49

50 Sds 1.016 See above

51 Seismic Design Category (SDS) D

52

53 Response Modification Coefficient, R 1.25 See above

54 Seismic Importance Factor, I 1.00 Based on occupancy factor II page 1-30

55 Overstrength Factor, Of 2.00 See above

56 Redundancy, p 1.30 Does not have redundancy

57 Seismic Response Coefficient, Cs 1.06
Sds / (R / I ) x p Per equation 12.8-2. Use in RISA for 

seismic loading. See basic load cases below. 

The Seismic Force Resisting System is based Table 12.2-1 Section C 2. Cantilever Column
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61

62

Uniform Handrail Load - 50 plf

Concentrated Handrail Load - 200 lbs

Cs, ELX, and ELZ  are added to RISA's Basic Load Cases so when the seismic loads are applied to the model, its 
applied proportionately based on weight and location of the equipment. 
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63

64 Roof Live Load: 20 psf
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66

67

68

69 Sds 1.016 See above

70 Dead Load Factor 1.403 1.2+0.2*Sds

71 Dead Load Factor 0.697 .9-0.2*Sds

Define Basic Load Cases

Define Load Combinations 
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73

74

75

Run all the Load Combinations to determine the largest deflection

Deflection Analysis
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76

77 Max Allowable Deflection, Dam (in) 1.333 10 ft height x 12 /180  for Cantilever Systems. 

78 Max Deflection, Dm (in) 0.876 See above

79 Safety Factor 1.52 Dam/Dm  >1    OK

80 Verify Code Compliance

16



81

82

83

Strength Analysis

Run the all Load Combinations  
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85

86

87

The  code check values are the  UC Max and Shear UC shown on the bridge. The colors represent a factored ratio of 
actual to allowable load for LFRD based on the provisions of the Aluminum Design Manual 2015.  Ratios  greater than 1 

are shown in RED; therefore, any member in RED is not acceptable.

Check Gusset Plates Stresses
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88

89 Max Stress of Member, Fm (psi)               6,200 See above

90 Yield Stress of Material, Fy (psi)        28,500.00 See below. 38,000 x 0.75.  

91

92 Safety Factor                 4.60 Fy/Fm > 1 OK

93

94

95

Door Panel  Base Anchors

Run all load combinations
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98

99 Shear Load in the Z Direction, Vz. (lbs) 129  See above

100 Tensile Load, Y (lbs) 965 See above
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101 Shear Load in the X Direction, Vx. (lbs) 731  See above

102 N of bolts, N 2

103

104

105

106

The Sea Wall is defined below: a 12" wide by 12" deep reinforced concrete head

Use Simpson Strong Tie Software to define the Anchors
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110

111

112

113

114

Side Panel  Base Anchors

Run all load combinations

Check Anchor Plate Yielding
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116

117 Shear Load in the Z Direction, Vz. (lbs) 9.2  See above

118 Tensile Load, Y (lbs) 1089 See above

119 Shear Load in the X Direction, Vx. (lbs) 47  See above

120 N of bolts, N 1

121

122

Use Simpson Strong Tie Software to define the Anchors

The Sea Wall is defined below: a 12" wide by 12" deep reinforced concrete head
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126

127

128

129 Find the largest Shear load is in the Y direction.  Run LC12 only to get the loads on the anchor points

Side Base Anchors

Run the all Load Combinations  
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131

132 Shear Load in the Z Direction, Vz. (lbs) 7  See above

133 Shear Load, Y (lbs) 154 See above

134 Shear Load in the X Direction, Vx. (lbs) 7  See above

135 N of bolts, N 2

136

137 The Sea Wall is defined below: a 12" wide by 12" deep reinforced concrete head

Use Simpson Strong Tie Software to analyze the Anchors
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140

141

142

143

Verify Polycarbonate Plate will meet the loads. 

Check Wing Walls (straight wind loads)
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144

145

146 Roof Uplift Load, RLL (psf) 16 See above

147 Wing Wall Wind Load, Wm (psf) 20.03 See above

148 Max wind load, Wm (psi)                 0.14 
Wm is controlling both in magnitude and has a larger 

span between supports. Wm / 144

Use solidworks simulation to determine the max stress on the material. 
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149

150 Max stress of polycarbonate, Fm (psi)          1,095.00 See above

151 Yield Stress of Material, Fy (psi)          6,705.00 See below. 8940 x 0.75.  

152

153 Safety Factor                 6.12 Fy / Fm > 1 OK

154 End of Analysis
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