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1 Structural Calculations for Dana Point Gangway Gates
2 Version 2
3 Applicable Codes
4 ASCE 7-16 Minimum Design Loads for Building and other Structures
5 California Layout and Design Marina Berthing Facilities 2005
6 Aluminum Design Manual 2015 and 2020
7 California Building Code 2019
8 Analytical Software
9 RISA 3D Version 20 ( Structural )
10 MECAWind PRO V2342 (Wind Loading)
11 Side View of Gate
oo i
'ﬁ
HWECTION BOLTS (T‘r3.l—’]
Temen e
12 ROMAGNETIC |[ :Ei l\JI:E_Ese— 4057 SECURE WITH S5
*SPECIAL INSFECTION REQUIRED

EXIT

3
13 Item Value Comments
14 Gate RISA Model
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Section Sets

W rRGD
3 %3 x 316" thk tube
3 x 6 x 318" tube

__ 3x6x3/18" thk Channel




Aluminum Section Sets

Hot Rolled | Cold Formed | Wood | Concrete | Aluminum | Stainless | General

Label Shape Type Design List Material

17 1 3x3 x 3/16" thk tube RT3X3X0.188 Mone Mone 6061-Th w

2 3x6x3/16" tube RT3X6X0.188 None MNone 6061-T6

3 3 % 6 x 3/16" thk Channel 3X6X3N6"THK MNone MNone 6061-Té

4 Daoor Frame RT2X2X0.125 MNone MNone 6061-T6
18 The Section Sets define the major structural components of the Model match the parts list defined on the drawing
19 The polycarbonate panels are model as plates

terials Properties
Hot Rolled | Cold Formed | Wood | Concrete | Masonry | Aluminum | Stainless | General
Label E [ksi] G [ksi] Mu Therm. Coeff. [1e™F "] Density [k/ft"] | Plate Methodo...

1 gen_Conc3NW 3153 1372 0.15 0.6 0.145 Isotropic

2 gen_ConcdNW 3644 1584 0.15 0.6 0.145 Isotropic
20 3 gen_Conc3lW 2085 906 0.15 06 0.1 lsatropic

4 gen_ConcdlW 2408 1047 0.15 0.6 011 Isotropic

5 gen_Alum 10600 4077 0.3 1.28 0173 Isotropic

6 gen_Steel 29000 11154 0.3 0.65 0.49 Isotropic

Li RIGID le+b 0.3 0 0 A Isotropic

8 Glass le+b 0.3 0 0175 < ':upic

Zet Plate Properties
Draw Plates | modity Plates | AutoMesh | Quad Submesh | Tr Submes
Material Set | Glass - Plate Label Prefia [P
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Thicknesz _3?a in Jaint Label Prefix  |n

A Releaze Code B Releaze Code C Releaze Code [ Releaze Code
" Fuilly Fized * Fully Fized " Fuilly Fized * Fully Fized
" Pinred [ Finred " Pinred [ Finrned
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Section Sets

W rRcD

I 3x3 %316 thk tube
3 %8 x 316" tube
__ 3x8x 318" thk Channel
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Add 3/8" Aluminum Gusset Plate at top of wing
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= Plate
Material

Thickness, in

gen_Alum

0.375

Section Sets
W riGID
T 3x3x3116" thk tube
.: 3 %6 x 316" tube
__ 3x6x3/16" thk Channel

*—i?’“ e, ﬂ—}

. - py {ﬂjx £ 348" THK
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[ ™—i Mo 38"
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26 Add restraints
hMMTL\/W % A‘
TY#)
N
) ' 3/B* ALUMHIM FLATE
@I TYP)
N o SIDE_ ELEVATION
o
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29 Loading the RISA Model
. 0.00256 x kz x kzt x Kd x Ws”2, Kz = .85, Kzt = 1.2
A ] 3 )
30 |Wind Pressure, Qz (Ibs/ft"2) 20.03 Kd=.75 Use in RISA analysis
31 Basic Wind Speed, V (mph) 95.00 See below
Search by Address
Coordinates: 33.4672256, -117.6981014
= Print these results | | 2 Save these results
~ ASCE 7-16 Select a dataset to vie
32 MRI 10-Year 66 ok
MRI 25-Year 72 mph
MRI 50-Year Tf mph
MRI 100-Year 82 mph
Risk Category | 89 mph
Risk Category Il 95 mph <:|
Risk Category Il 102 mph
Risk Category IV 106 mph
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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.
Area Load
Mode A
Mode B
Mode C
Mode D
35 Direction i v
ELC 3:Wind £ b
Load Direction Two Way -
Magnitude, psf -20.03 <:
Inactive Active v
36 Wind Load in the Z-direction
37
II.IQ;.L_I;S psf
38 Wind Load in the X-direction




Wind Uplift Load

Wind Uplift Load, Wu (psf) 16 See Below

ressures for C&C on a Canopy per Ch 30 Part 7 and Sec 30.11 ¢
Wind Pressures for C&C on Canopy per Ch 30 Part 7 & Fig 30.11-1A/B
All wind pressurez include a load factor of 1.0

Description Zone Width Span Ares
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20,03 psf

44 Equivalent Lateral Force Procedure for Seismic Loading
45 Seismic Analysis
46 |Risk Category |
Occupancy Category for this building, See Page 1-20
47 |Oceupancy Category I Seismic Design Review
48 |Site Class D

10




Q. Search

Seismic

Reference Document ASCET-16 W
Risk Category 1l hd
Site Class D - Default b
49 i -
= Print these results ‘ ‘ B Save these results
Basic Parameters
Name Value Description
Sg 127 MCER ground motion (period=0.2s)
= 0.455 MCEg ground motion (period=1.0s)
Sms 1.524 Site-modified speciral acceleration value
S = mull Site-modified spectral acceleration value
Sps 1.016 Mumeric seismic design value at 0.25 SA <:
Soq = null Mumeric seismic design value at 1.0s SA
50 |Sds 1.016 See above
51 [Seismic Design Category (SDS) D
52 The Seismic Force Resisting System is based Table 12.2-1 Section C 2. Cantilever Column
53 [Response Modification Coefficient, R 1.25 See above
54 |Seismic Importance Factor, | 1.00 Based on occupancy factor Il 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 /1) x p Per equation 12.8-2. Use in RISA for

seismic loading. See basic load cases below.
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BLC Description Category | X Gravity | ¥ Gravity | £ Gravity
1 Self Weight DL -1
2 Wind X WILX
58 3 Wind Z WLZ
4 Seismic X ELX 106 <:|
5 Seismic ELY
il Seismic £ ELZ 1.08 |
T Uniform handrail load oLt
59 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.
60 Uniform Handrail Load - 50 plf
61
62 Concentrated Handrail Load - 200 Ibs

12




63

64

Roof Live Load: 20 psf

13




65
66 Define Basic Load Cases
BLC Description Category | X Gravity | Y Gravity | Z Gravity | Meodal Paint Distributed | Area{Member)
1 Self Weight DL -1
2 Wind X WL 3
3 Wind Z WLZ 3
67
4 Seismic X ELX 1.06
3 Roof Live Load RLL 2
6 Seismic £ ELZ 1.06
7 Uniform handrail load oLl 1
=3 Concentrated Load oLz
68 Define Load Combinations
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

14




Load Combinations

Combinations | Design

LC Generator RSA Scaling Factor Solve Curre
Description Saolve P-Delta SRSS BLC Factor BLC Factor
1 Dead Load 4 DL 1
2 Roof Load b DL 1.2 RLL 1.6
3 Concentrated handrail load Y oL 1.2 aLz 1.8
4 handrail uniform load ¥ DL 1.2 aLl 1.6
3 Wind Down X Y oL 1.2 WLK 1
72 6 Wind Up X Y DL 0.9 WLK 1
7 Wind Down Z Y DL 1.2 WLZ 1
8 Wind Down -Z Y DL 0.9 WLZ =1
9 Wind Up Z b DL 0. WLZ 1
10 Wind Up -2 Y DL 0.9 WLZ =1
n Seizmic ¥ Down b DL 1.403 EL¥ 1
12 Seismic X Up Y DL 0.697 ELS 1
13 Seismic Z Down ¥ DL 1403 "_| 1
14 Seismic Z Up Y oL 0.697 P‘—E‘J—l 1
73 Deflection Analysis
74 Run all the Load Combinations to determine the largest deflection
Ervelope Node Displacerments
MNode Label X [in] LC ¥ [in] LC Z [in] LC
1 M55 max 0.056 9 0.182 8 0.876 12
75 2 min -0.002 5 -1.801 11 -0.601 7 ‘
3 M&1 max 0.056 9 0.182 8 0.876 12
4 min -0.002 5 -1.801 11 -0.602 7
5 Mad max 0.103 9 1.798 12 0.876 12
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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
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Solution Axis Codes Concrete Rebar Seismic
Hot Rolled Steel: | AISC 14th (360-10): LRFD -
Stiffness Adjustment: | No -
Seismic Detailing: | AISC 241-10 and AISC 358-10
Connections: | AISC 14th (360-10): ASD hi
81 Cold Formed Steel: | AISIS100-12: ASD -
CFSWalls: | Mone
Stiffness Adjustment: | Yes (lterative) b
Wood: | AWC NDS-12: ASD -
Termnperature: | < 100F -
Concrete: | ACI 318-11 i
Masonry: | ACI 530-13; ASD -
Aluminum: | A4 ADM1-15: LRFD -
82 Strength Analysis
83 Run the all Load Combinations

17




Code Check
(Env}

Mo Calc
=1.0
9010
75-80
T 50-75

W o-s0

84
Ernvelope AA ADMI-15: LRFD - Building Aluminum Code Checks
Hot Rolled Steel | Cold Formed Steel | Wood | Concrete Beams | Concrete Columns | Aluminum | Stair
Member Shape Code Check | Loc[in] LC Shear Check | Loc[in]
85 1 hA31 RT3X6X0.188 0.06 ' 2 0.039 0
N
2 K30 RT3X6X0.188 0.06 0 2 0.039 0
3 32 3XBXIN6"THE 0.05 64667 2 0013 b4.667
4 M33 RT3X6X0.188 0.044 0 2 0.021 0
The code check values are the UC Max and Shear UC shown on the bridge. The colors represent a factored ratio of
86 |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.
87 Check Gusset Plates Stresses

18




Plate
‘on Mises Tap
ksi

e s
31

lzm
248

[21 T
186

15.5
.124

a3
62
31
o

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.
Design of Aluminum Structure
Design of member in Tension
91 Strength reduction factor and safety factor
LRFD design:
Strength reduction factors-builds e structures
= 0.75 for tensile rupture
=075 for tensile wielding
92 |Safety Factor 4.60 Fy/[Fm > 1 OK
93 Door Panel Base Anchors
94 Run all load combinations
Envelope Node Reactions . J
Node Label X [Ib] LC ¥ [Ib] LC Z [Ib] LC
1 NG max 108,642 6 2228.748 11 659.199 9
95 2 min -400.545 1 -566.13 6 777224 13
3 N1 max 407.134 5 1590.071 13 | ,693793 g
4 min -731.780 1 -065.586 11 ( I126 13
N

19




96

120

22387

97 B
\ - o
ctions (By Combination)

08 LC Mode Label X [Ib] ¥ (k] Z k]

1 11 MG -409.545 2238748 -129.757

2 11 M1 -731.789 -965.586 127.188 L4 |
99 |Shear Load in the Z Direction, Vz. (Ibs) 129 See above
100 |Tensile Load, Y (Ibs) 965|See above

20




101 [Shear Load in the X Direction, Vx. (Ibs) 731| See above
102 |N of bolts, N 2
(D— D
Tw T o 3B —f |
SLUMMUM FLATE WELDED
TO SI0E WING (T¥R)
]
103 T b
6 x I x 36"
ALLUMMLEY CHARNEL
27 x 3487 ALUMINUM
ALAT BAR ITYR)
\\_ .
dxzae—" e
104 Use Simpson Strong Tie Software to define the Anchors
105 The Sea Wall is defined below: a 12" wide by 12" deep reinforced concrete head
| S S /ay. o SMPS
LGNETIC |[ | : . o PER [
I - — — HEX h
l ' “SPEC
| . {
| M - .
| ) \ ,.
»
106 ! L =
R ¢ v —
.

SEAWALL

21
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Input Data
Design method: ACI 318-14

Anchor: SET-3G wf 1/2"0 A193 Gr. B8/B8M
(304/31655)

Effective Embedment depth: 2,750 inch
Concrete: Normalweight

State: Cracked

Compressive strength: 3000 psi
Seismic design: Yes

Resulting Anchor Forces

Tension

# k] Shear [Ib]
1 483 371
2 483 371

Governing tension ratio: 38.9% (Pass)
Ratio Ny [b]  ®N_[Ib]

Steel strength 7.9% 483 6071
Concrete

s 25.0% 965 3325
Adhesive 38.9% 965 2480

Governing shear ratio: 42.1% (Pass)
Ratio Vg [b] @y, [Ib]

Steel strength 14.7% 3N 2525
T Cancrete

breakout y+ 41.9% 731 1743
T Cancrete

breakout kb 3.9% 129 3341
|| Concrete

e 10.9% 731 6662
|| Concrete

breakout y+ 1.8% &4 3486
Concrete

breakout, 42.1%

combined

Concrete pryout  8.8% 742 8418

Interaction ratio: 44.4% (Pass)
RN (Vv
Rate g e
Sec. R17.6 44.4% 0.21 0.24

SET-3G wf 1/2"@ A193 Gr. B8/B8M
F2nA 121 6€CY with haf — 2 7EN0 inrh maats tha

1432 Ib

742 b

ALl

Anchor Information: Zompre
Anchor type: BEonded anchor Yol 1.
MWaterial. A193 Grade BS/BSM (304/31655) Reinfor
Diameter {inch): 0.500 Supplel
Effective Embedrment depth, he (inch): 2 750 <:| Reinfor
Code report: ICC-ES ESR-4057 lgnaore
Anchor category: - lgnare
Anchor ductility: Yes Hole cc
hmin (inch): 4.00 Inspecti
Cac (inch) 6.15 Tempel
Cminfinchy 1.75 lgnaore
Smin (inch): 2.50 Build-u
Base F
Length

Recommended Anchor
Anchor Mame: SET-3G - SET-3G wif 1/2"@ A193 Gr. BE/BEM (304/31655)
Code Report ICC-ES ESR-4057

L

22
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87 X 27 K 3/87 ALUMINIUM
/‘,/’“ PLATE (BOTH SIOES)

AN

1
L
&l

|
N
-

-

N

=
="
g
f.f
/
/

—7ZEA /27 OIA ALL THREAD, 316
S5/5 MIN EMBEDMENT: 2 3/47,

ERPOXY WITH SIMPSON STRONG TIE <'|:|
SET 30 INSTALL PER ICC

ESR-4057 SECURE WITH S/75 HEX

NUT

FSPECIAL INSPECTION REGUIRED

109

LY _l\___.___}._l

110 Check Anchor Plate Yielding

111 Side Panel Base Anchors

| Sn

113 Run all load combinations

Mode Label X [Ib] LC Y [Ik] LC Z [Ib] LC
1 N1018 max 213.083 9 1584.045 7 5.185 2
114 2 min -213.127 8 -1093.332 12 -9.054 12
3 N1017 max 290.68 5 1862.369 7 5,163 2
4 min -189.97 9 -1089.744 12 ‘:'.215 12
N—

23




-1083 .3

499 1
115 528 I
t
-B03.2
1786.4
Mode Reactions (By Cormbination)
LC Node Label X [Ib] ¥ [Ib] Z [Ib]
116 1 12 M1018 -49.909 -1093.332 -9.054
2 12 M1017 4711 -1089.744 -9.215 £ |
117 |Shear Load in the Z Direction, Vz. (Ibs) 9.2( See above
118 |Tensile Load, Y (Ibs) 1089|See above
119 |Shear Load in the X Direction, Vx. (Ibs) 47| See above
120 [N of bolts, N 1
121 Use Simpson Strong Tie Software to define the Anchors
122

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

24




123

Z 1089 Ib

91b

124

Input Data
Design method: ACI 318-14

Anchor: SET-3G w/ 1/2"0 F593 CW (304/316
Effective Embedment depth: 2,750 inch
Concrete: Mormal-weight

State: Cracked

Compressive strength: 3000 psi

Seismic design: Yes

Resulting Anchor Forces

Tension
# ] Shear [Ib]
1 1089 438

Governing tension ratio: 59.8% (Pass)

55)

Ratio N [b]  oN [b]

Steel strength 10.2% 1089
Concrete breakout  52.6% 1089

Adhesive 59.8% 1083

Governing shear ratio: 1.9% (Pass)

10650
2070
1821

Ratio Vo [B] oV [b]

Steel strength 11% 48
s s

grf_ggf: . 1.8% 47
fomese s

Erec:;f;"*_ 1.3% 47
?Dorrrv‘(lr:tea breakout, oo

Concrete pryout 0.8% 48

Interaction ratio: 59.8% (Pass)
Rato B fon,
Sec. 17.6.1 59.8% 0.60

4430
1743

2615
5230

3488

5945

Vuilﬂ’\l'n

SET-3G w/ 1/2"@ F593 CW (304/31655) with
hef = 2.750 inch meets the selected design

criteria.

Anchor Information:

Anchor type: Bonded anchor
Material: FS93 304/31655

Diameter (inch): 0.500

Effective Embedment depth, hes(inch): 2.750

Code report ICC-ES ESR-4057

Anchor category: -
Anchor ductility: Yes
hmin (iNch): 4.00

Cae (iNCh) B.15

Cmin finch) 1.75
Smin (iNCh) 2.50

Recommended Anchor

Anchor Mame: SET-3G - SET-36 wi 1/2"@ Fo23 CW [304/31655)
Code Report, ICC-ES ESR-4057

- L Y

25




‘ PLATE (BOTH SIDES)
EA (SAME AS ANCHOR SPEC BELOW)
<
= [ T T T T 71
i | — 87 w27 X 3787 ALUMINIUM
" | PLATE (BOTH SIDES)
125 /
AL LA e
[ | = ZEA 1727 DIA ALL THREAD, 316
“ | 5/5 MIN EMBEDMENT: 2 3747,
= | EPOXY WITH SIMPSON STRONG TIE
v | SET 3G, INSTALL PER ICC
" s | ESR-4057 SECURE WITH S/S HEX
; NUT 1
s N S N O *SPECIAL INSPECTION REQLIRED
9 /4" A Y T R B
126 Side Base Anchors
127 Run the all Load Combinations
[] L el B Ly Tt N T 1
Envelope Node Reactions
Node Label ¥ [Ib] LC ¥ [Ib] LC Z [Ib] LC
128 1 MN1474 max 33.362 10 2241 7 1.659 2
2 min -152.3 11 -154.333 12 < I 13
3 MN1475 max 422,683 G 231.108 7 1.921 11
4 min -154.165 11 -153.074 12 -7.078 13
129 Find the largest Shear load is in the Y direction. Run LC12 only to get the loads on the anchor points

26




N I',

130
LC MNode Label X [Ib] ¥ [Ib] Z [Ib]
131 1 12 N1474 733 -154.333 -7.013 <:|
2 12 M1475 -6.533 -153.074 -7.061
3 4 J— . ms ana - -
132 [Shear Load in the Z Direction, Vz. (Ibs) 7| See above
133 |Shear Load, Y (Ibs) 154|See above
134 |Shear Load in the X Direction, Vx. (Ibs) 7| See above
135 |N of bolts, N 2
136 Use Simpson Strong Tie Software to analyze the Anchors
137

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

27
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Input Data

Design method: ACI 318-14

Anchor: SET-3G wf 1/2"3 A193 Gr. B8/E8M
(304/31655)

Effective Embedment depth: 2.750 inch
Concrete: Normal-weight

State: Cracked

Compressive strength: 3000 psi

Seismic design: Yes

Resulting Anchor Forces

# Egj""c"‘ Shear [Ib]
1 4 77
2 4 77

Governing tension ratio: 0.4% (Pass)
Ratio M [B]  on, [ib]
Steel strength 0.1% 4 6071

Anchor Infermation:

Anchor type: Bonded anchor
Material: F593 304/31655
Diameter (inch) 0500

Effective Embedment depth, hes {inch): 2.750
Code report ICC-ES ESR-4057
Anchor category: -

Anchor ductility: Yes

himin (inch), 4.00

Cae (iNCh) B.15

Cmin {inchy, 1.75

Smin (INCh) 2.50

Concrete breakout  0.3% 7 3793
140 | Adnesive 0.4% 7 1698
Governing shear ratio: 6.0% (Pass)
Ratio Vi [b] @V, [Ib]
Steel strength 3.1% 77 2525
ooty 6.0% 154 2566 Recommended Anchor
Tomade o3 o Anchor Mame: SET-3G - SET-3G w/ 1/2"@ F533 CW (304/31655)
Il conaete. st 154 7ams Code Report: ICC-ES ESR-4057
L':;’l:fﬁi 0.1% 1 2773
Conesbreslon ¢
Concrete pryout 2.7% 154 5765
Interaction ratio: 6.0% (Pass)
Ratio N fON VN
Sec, 17.6.2 6.0% - 0.06
oS END
SET-3G w/ 1/2"@ A193 Gr. B8/BSM
{304/31655) with hef = 2.750 inch meets the
selected design criteria.
/ Y TEA (SAME AS ANCHOR SPEC BELOW!)
e,
IR ™
- ZEA 1727 DIA ALL THREAD, 316 55
MIN EMBEDMENT: 2 3747 EPOXY WITH
SIMPSON STRONG TIE SET 3G INSTALL
PER ICC ESR- 4057 SECURE WITH 55
141 HEX NUT
*SPECIAL INSPECTION REQUIRED
-1 A
A2 s
L
DO
SN
142 Verify Polycarbonate Plate will meet the loads.
143 Check Wing Walls (straight wind loads)

29




vz v

93 5/8"

5-15/8"

3" x 3" x 3/%6"
ALUMINUM SHS (TYP)

144 T 5/%" CLEAR POLYCARBONATE
38
I W i =

wl | \\99"'&' /g?‘ !
145 Use solidworks simulation to determine the max stress on the material.
146 Roof Uplift Load, RLL (psf) 16 See above
147 Wing Wall Wind Load, Wm (psf) 20.03 See above

. . Wm is controlling both in magnitude and has a larger

148 |Max wind load, Wm (psi) 0.14 span between supports. Wm / 144

30




- ig External Loads
4 Pressure-1 (:0.13909722 psi:)

¥

won Mises (psi)
1,025
l 022
_ 820
. 8

_ 615

149
513
410
_ 308
205
103
0
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.
TUFFAK® GP sheets with thicknesses ranging between
0.030 to 0.060-inch-thick (0.76 to 1.5 mm) for wall and
ceiling applications comply with the interior finish
requirements of IBC Section 803.1. Select TUFFAK® GP,
152
MECHANICAL
Tensile Strength, Ultimate ASTM D 638 psi 9,500
Tensile Strength, Yield ASTM D 638 psi 9,000
Tensile Modulus ASTM D 638 psi 340,000
153 |Safety Factor 6.12 Fy/Fm>1 OK
154 End of Analysis
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