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1 Structural Calculations for Dana Point Gangway W12 ADA Gate
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
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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 MNone 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 glass 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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Section Sets
B riGD
T 3x3x3/16" thk tube
.: 3 %6 x 316" tube
__ 3x8x 316" thk Channel

22 >~ :
>
23 Add reaction points. The wall connection to the dock will be analyised in using solidworks simulation
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Seclion Sets
W rcD
T 3 %3 x3/16" thk tube
3 x6x 316" tube
__ 3x8x 316" thk Channel

25
26 Loading the RISA Model
. 0.00256 x kz x kzt x Kd x Ws”2, Kz = .85, Kzt = 1.2
A ) ’ )
27 |Wind Pressure, Qz (Ibs/ft2) 20.03 Kd =75 Use in RISA analysis
28 Basic Wind Speed, V (mph) 95.00 See below
Search by Address
Coordinates: 33.4672256, -117.6981014
= Print these results | | [ Save these results
~ ASCE 7-16 ele ase o
29 MRI 10-Year 66 mon
MRI 25-Year T2 moh
MRI 50-Year T mph
MRI 100-Year 82 mph
Risk Category | 89 mph
Risk Category Il 95 mph <:|
Risk Category Il 102 mph
Risk Category IV 106 mpn




30

Wind Directionality factor, Kd

0.85 Section 26.6-1

31 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
32 Direction i v
ELC 3:Wind Z v
Load Direction Two Way -
Magnitude, psf -20.03 <:
Inactive Active v
33 Wind Load in the Z-direction
Section Sets
M riGID
' 3% 3 x 316" thk tube
' 3 %6 x 316" tube
| § 3 x 8 x 316" thk Channel
34
35 Wind Load in the X-direction
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37 Wind Uplift Load
38 Wind Uplift Load, Wu (psf) 16 See Below
yiind Pressures for C&C on a Cancpy 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
39 Fresmen - e . o F . .ﬂ; w:n Max
£r T £t e psf BsE
234 0. 600 - 65 -1l6 T—'.':: <:
40 See above in both the X and Z directions
41 Equivalent Lateral Force Procedure for Seismic Loading
42 Seismic Analysis (none) The Gate is not effected by base shear loads.
43 Uniform Handrail Load - 50 plf




44

45 Concentrated Handrail Load - 200 Ibs
\\
et
7N
47 Roof Live Load: 20 psf




48
49 Define Basic Load Cases
ic Load C
BLC Description Category | X Gravity | ¥ Gravity | Z Gravity | Nodal Point Distributed | Area(Member)
1 Self Weight DL -1
2 Wind X WLX 3
3 Wind Z WLZ 4
50 —
4 Seismic X ELX
5 Roof Live Load RLL 2
6 Seismic Z ELZ
7 Uniferm handrail load o &
8 Concentrated Load oLz 4
51 Define Load Combinations

10




Load

Combinations

Combinations | Design
LC Generator R5A Scaling Factor
Description Solve P-Delta SRSS BLC Factor BLC Factor
1 Dead Load ¥ DL 1
2 Roof Load ¥ DL 1.2 RLL 1.6
3 Concentrated handrail l... i DL 1.2 oLz 1.6
52 4 handrail uniform load i DL 1.2 oL 1.6
5 Wind Down X ¥ DL 1.2 WLX 1
@ Wind Up X ¥ oL 0.9 WLX 1
7 Wind Down 7 ¥ DL 1.2 WLZ 1
8 Wind Down -Z ¥ DL 0.9 WLZ -1
9 Wind Up £ i DL 0.9 WLZ 1
10 Wind Up -Z i DL 0.9 WLZ -1
53 Deflection Analysis
54 Run all the Load Combinations to determine the largest deflection
Envelope Node Displacements
MNode Label X [in] LC Y [in] LC Z [in] LC X Rotation [rad] LC
1 NG7 max 0 10 0 10 0.412 10 -3 10
2 min g 0 7 0412 7 -5.626e-3 7
% 3 MI3 max 0 10 0 10 0.396 10 5.02e-3 10
4 min 0 g 0 7 -0.396 7 -5.021e-3 7

11




56

~"26.03 psf

57 |Max Allowable Deflection, Dam (in) 1.333]10 ft height x 12 /180 for Cantilever Systems.
58 [Max Deflection, Dm (in) 0.412|See above

59 |Safety Factor 3.24|Dam/Dm >1 OK

60 Verify Code Compliance

12




e &

E E

o A

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
61 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 M |
Aluminum: | AA ADM1-15: LRFD - <:|
62 Strength Analysis
63 Run the all Load Combinations

13




Code Check
(Env}

Mo Calc
=1.0
8010
T75-890

T 50-75

W o-s0

64
Envelope A
Hot Rolled Steel | Cold Formed Steel | Wood | Concrete Beams | Concrete Columns | Aluminum | Stainless
- Member Shape Code Che...  Loclin] LC Shear Check | Loc[in] Dir LC |
1 MT8 RT3X%3X0.188 0.044 0014 24.02 z 4
hJ
65 2 M19 RT3%3X0.188 0.044 24,02 3 0.015 0 z 4
3 M32 IHEXI/16"THK 0.038 27.003 2 0.011 27.003 z 2
4 M14 RT3X%3X0.188 0.036 0 4 0.008 475 ¥ 3
5 M18 RT3X%3X0.188 0.033 475 3 0.017 47.5 ¥ 3
The code check values are the UC Max and Shear UC shown on the bridge. The colors represent a factored ratio of
66 |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.
67 Check Wall to Dock Connections

14
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i
SCALE
ﬁiiniﬁ’a}?é_‘tj];q
E Q—
69 Wind Load, WL (psf) 20.03 See above
70 Wind Load, WL (psi) 0.139 WL/144
ig External Loads
4 Pressure-1 (:0.139 psi:)
L
71

15




vion bdises (psi)
15,097

! 13,587
. 1078

_ 10,568

72 _ 9,058
N 7548
_ 6,039
_ 4529
3.8
I 1,510
Q
— Yield strength: 30,885
73 |Max Stress of Member, Fm (psi) 6,000 [See above. This area is in the weld effected zone.
74 |Yield Stress of Material, Fy (psi) 11,250.00 See below. 15,000 (Welded affected Zone Area) x 0.75
(strength reduction factor).
Design of Aluminum Structure
Design of member in Tension
75 Strength reduction factor and safety factor
LRFD design:
Strength reduction factors-builds e structures
= 0.75 for tensile rupture
=075 for tensile wielding
76 |Safety Factor 1.88 Fy/Fm > 1 OK
77 Check Nylon Rod Shear Capacity

16




78

Envelope Node Reactions

Node Label X [Ib] Lc ¥ [Ib] LC Z [Ib] LC MX [Ib-ft] LC ¥ [Ib-ft]
1 N9 max 183.912 7 512.353 7 954.078 i 3530.608 7 13
79 2 min -183.859 8 59.514 8 -953.984 8 -3539.006 8 -45.278
3 Ne7 max 15027 7 667.251 2 723.867 7 2049.145 7 95.673
4 min -116.511 g 243.581 4] -783.718 g -2948.301 8 -95.676
80 |Moment Load on Wall, ML (ft-lbs) 3,539.00 See above
3" x 37 ¥ 4/716" —
ALLUMIMUM BHS
81 i
82 Distance f.rom Gusset Edge to center of 5.00 10in/ 2
Panel, D (in)
83 |Shear Load on Nylon Rods, T (lbs) 8,493.60 ML / (D/12)
84 |Diamer of Rods, Dr (in) 0.75

17




85 |Cross Sectional Area of Rods, Ar (in*2) 0.44 .25 X 3.141 X Dr*2
86 |Number of Rods, N 2.00
87 |Shear Stress per Rod, Vr (lbs) 4,807.30 T/ Ar/ N/ 2 faces (double shear)
88 |Shear Capacity of Nylon, Vc (psi) 7,200.00 9600 psi x 0.75 (resistance factor)
Mylon 6/6 Mechanical Properties (730 F f 230 C)
ELONGATION | D638 0% 60%
 SHEARSTRENGTH | D732 9,600 PSI. £6.2 MPA
D750 410,000 PSL 2.,287 MPA
89 D256 1.0 FT/LB/IN 5.5 KG/CM2
| HARDNESS | D7&5 R121 M7s
D792 113 113
D7&5 500 F 2600 C
D148 B0 W/ MIL 10 OHM-CM
BUL. 54 Sdvz vz
90 [Safety Factor 1.50 See above
91 Check Wall Stress between Blade and Tubing
92

18




wan Mises {pan)
33,800

. 30511
. aman

. am
04

L 16551

L 1158

1

&7m
I 3,39
2

93 B Yield strargth: 39,805
iﬂ External Loads
i Force-1 (:Per item: -2,493 Ibf:)
@ ek
94 |Max Stress of Member, Fm (psi) 6,500 [See above. This area is in the weld effected zone.
95 |Yield Stress of Material, Fy (psi) 11,250.00 See below. 15,000 (Welded affected Zone Area) x 0.75
(strength reduction factor).
Design of Aluminum Structure
Design of member in Tension
96 Strength reduction factor and safety factor
LRFD design:
Strength reduction factors-building type structures
= 0.75 for tensile rupture &
=075 for tensile wielding
97 |Safety Factor 1.73 Fy/Fm > 1 OK
98 |Shear Load, V (lbs) 954.00 See above
99 Determine Fatigue Stress on Connection
100 |Wind Load at 25 mph (psf) 2.00

19




101

-

MNode Reactions (By Combination)

LC  |Node Label X [Ib] ¥ [ib] Z [ib] MX [Ib-ft] MY [Ib-ft] MZ [Ib-ft]
102 1 7 e 25.086 354912 95,248 353.268 4,521 0.073
2 7 NaT 19.363 368.642 78.288 204.45 9.543 -0.059
3 7 N27 2,987 295,461 59,16 189.072 12912 -3.556
103 [Moment Load on Wall, ML (ft-lbs) 353.00 See above
3" x 3" ¥ 3716
104 *,
105 Distance from Gusset Edge to center of 5.00 10in/ 2
Panel, D (in)
106 [Shear Load on Nylon Rods, T (lbs) 847.20 ML / (D/12)
107 |Diamer of Rods, Dr (in) 0.75
108 |Cross Sectional Area of Rods, Ar (in*2) 0.44 .25 X 3.141 X Dr*2

20




109 [Number of Rods, N 2.00
110 |Shear Stress per Rod, Vr (Ibs) 479.51 T/ Ar/ N/ 2 faces (double shear)
111 |Shear Capacity of Nylon, Vc (psi) 7,200.00 9600 psi x 0.75 (resistance factor)
Nylon 6/6 Mechanical Properties (730 F / 230 C)
CElONGATON [ 0% s0%
[SHEARSTRENGTH Y 9,600 Sl 2 e
112 D750 410,000 PSL 87 MPA
D256 1.0 FT/LB/IN 5.5 KG/CM2
(HARDNESS P R121 m7a
D792 113 113
D789 500 F 2600 C
D149 600 V/MIL 10 OHM-CM
BUL. 54 84v2 sav2
113 |Safety Factor 15.02 See above
114 Check Wall Stress between Blade and Tubing
115

21




116

e
- Jz,ﬂ External Loads

| 4 Force-1 (:Peritem: -847.2 Ibf;)

117

Max Stress of Member, Fm (psi)

1,000 [See above.

118

B.3.5 Design for Fatigue

Structures and their components subjected to repeated
loading shall meet the requirements of Appendix 3. Fatigue

need not be considered for seismic loads.

119

Figure 3.1

FATIGUE DESIGN DETAILS

22




120
Table 3.1
STRESS CATEGORY
121 | [ EneraL DETAIL Detail | Fatigue
CONDITION Category | Design Details
Base metal detail of any length attached by groove welds subject to transverse and/or longitudinal
loading, with a transition radius R = 2 in. (50 mm) and with the weld termination ground smoath:
R =24 in. (610 mm) B 13
24in.> R > 6in. (150 mm) C 13
6in.> R >2in. (50 mm) D 13
Base metal at a detail attached by groove welds or fillet welds with a detail dimension parallel C 19
to the direction of stress a < 2 in. (50 mm)
Base metal at a detail attached by groove welds or fillet welds subject to longitudinal loading,
122 Attachments | with a transition radius, if any, < 2 in. (50 mm):
2in.(50 mm) < a < 12b or 4 in. (100 mm)
a>12b or 4 in. (100 mm)
Base metal at a detail of any length attached by fillet welds or partial-penetration groove welds | D 14
in the direction parallel to the stress, with a transition radius R > 2 in. (50 mm), and the weld E 14,19, 20
termination is ground smooth:
R > 24 in. (610 mm) B 16
24in.> R >6in. (150 mm) (] 16
6in.> R >2in. (50 mm) D 16

23




Table 3.2
CONSTANTS FOR S-N CURVES

. Constant Amplitude
Detail Cr m Fatigue Limit
Cat
ategory ksi MPa ksi MPa

A 96.5 665 6.85 10.2 70
123 B 130 900 4.84 5.4 37

C 278 1920 3.64 4.0 <:| 28

D 157 1080 3.73 2.5 17

E 160 1100 3.45 1.8 13

F 174 1200 3.42 1.9 13

F1 29.0 200 7.31 3.2 22

Constant amplitude fatigue limit is based on N = 5 x 10° except for detail category F1 where N = 10 x 108,

124 |Max Stress of Member, Fm (psi) 1,000 |See above. This area is in the weld effected zone.
125 [Fatigue Stress Limit, Ff (psi) 4,000 [See above
126 |Safety Factor 4.00 Ff/fm >1 ok
127 Check Concrete Anchors

1" x 37 x 37187 -
ALUMINIM RHS

A /27 DIA ALL THREAD, 315 SS/
128 MM EMBEDMENT: 2 374" EPOXY WITH
SIMPSON STRONG TE SET 30, INSTALL
PER ICC ESR- 4057 SECURE WITH S5
HEX NUT (TYP.}
*SPECIAL INSPECTION REQUIRED

E

129 [Tensile Capacity of Anchor, T (Ibs) 400.00 See below

24




Input Data

Design method: ACI 318-14

Anchor: SET-3G w/ 1/2"@ A193 Gr. BE3/B8M
(304/31655)

Effective Embedment depth: 2,750 inch
Concrete: Mormal-weight

State: Cracked

Compressive strength: 3000 psi

Seismic design: Mo

Resulting Anchor Forces

130 # Tension [lb] Shear [Ib]

1 882 1]
0 ft-lb Governing tension ratio: 97.5% (Pass)
Ratio N [B] @n_ [b]
Steel strength 14.5% B2 8071
Concrete breakout 64.0% 882 1378
Y | Adhesive 97.5% 882 S05
o SET-3G w/ 1/2"@ A193 Gr. B8/BBM

(304/31655) with hef = 2.750 inch meets the
selected design criteria.

131 Distance .from bolt to opposite anchor 9.00 See above

plate, D (in)

132 |Moment Capacity, M (ft-lbs) 300.00 TxD/12

133 [Moment Load on Wall, ML (ft-Ibs) 353.00 See above during a 25 mph constant wind load

134 |Proportional Support, P (%) 84.99 M /ML x 100

135 These anchors help resist the 25 mph wind loads but not much else.

136 Other Waler Anchors

25
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139 Run all load combinations
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Envelope Node Reactions
Node Label X [Ib] LC ¥ [1b] LC Z [Ib] LC
1 NE3 max 350,652 10 3367.419 7 809.997 7
2 min -306.268 7 -2479.263 8 <q_|7.245 8
3 N70 max 341.199 10 971.479 10 324405 g
4 min -207.941 g -554.325 g -324.451 8

Mode Reactions (By Combination)

140
LC Mode Label X [Ik] Y [Ik] Z[Ib]
1 a MG63 350.652 -2479.263 -587.246
2 a MNTO 341.199 971.479 -324.451
3 & COG (in): ¥:10.081 ¥: 68.588 I -17.254
- g
g
141
Sl
»
=
L]
e
‘.hcﬂ
-
142 Bolt Capacity Check

27




143

Tensile Strength, Yield

144 z\ll(c;?lnal Tensile Strength of Fastener, Fnt 31.20 |See above
145 Nomlnal Shear Strength of Fastener, Fnv 18.00 | 577 x Ent
(ksi)

146 |Bolt Diameter, Db (in) 0.5] 1/2"
147 |Cross Sectional Area of Bolt, Ab (in"2) 0.20 |.25 x 3.141 x Db"2
148 |Tensile Strength of Bolt, Rnt (Ibs) 4,593.71 SQIL’;::‘;XTZ;;??;)'S@”CG Factor) x 1000 (matches
149 |Shear Strength of Bolt, Rnv (Ibs) 2,650.57 \'j;‘l‘; ;‘SAig %Zfe(sﬁs)'smnce Factor) x 1000 (matches
150 |Tensile Load on the single bolt, Tsb (Ibs) 2,479.0 |See above
151 |Shear Load on a single bolt, Vsb (Ibs) 683.4 (35072 + 587/2)*M/2

Cémbined T LEALLr (LT IR i . G R~ T R TR

1ension a : Q9T ka2 ¥
ZTive nd .Shear !',‘.Be.?!'m,g-'lyl)e Connections

Tests have shown that the e " g

b S t::'111.3.sl:rgeng_.th.of:bearmg fasteners subject to combined shear

I | ting from externally applied forces can be closely defined by an
152 | ellipse (Kulak and others, 1987). The relationship is expressed as.

: & 2NOPBOSENQ2 izobd i 1PTD-f31 b i ‘
ezl i) os=-1 00 wo@RFD) tiscs - b o (C-J3-5a)
foprn ',(pin' " ¢FJ’W
: D0 gt OLShesde B 2ot 930511 16 sebt " \

153 [Value needs to be less than 1 0.3577 [See above formula <1 OK

28
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154 [ FRF FASLIA
B [ 10
o =) — ALUMINUM DOUBLER
T .
- 12" 55 HB w/
1 DBLFw & CLEAT MUT
DETAL 1
SCALE 1010
155 Wall Panel Anchor
156 The wall panel anchors are meant to keep the panels flat against the concrete dock. However under all loads,
the blade plates resist all the moment loads along with the gussets. See line 67
|
157

LY
Ty
| —

/

1EA 1427 DIA ALL THREAD, 315 55—

MIN EMBEOMENT: 2 3747 EPOXY WITH =H
SIMPS0N STROMG TIE SET 3G NSTALL
PER ICC ESR- 4057 SECLRE 'WITH 55

HEX NUT [T¥F.)

*SPECIAL INSPECTION REGQLIRED
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ez

o e Ja = Nl - _ | Blade plates
S ] | e | wmwe
HTYRD e '
% 1AL7 ALUMINUM RHS — FROANT FI FWVATINN
158
3" ¢ 3¥ ¥ 357 — Gussets
ALUMINOM RHS
159 Verify Polycarbonate Plate will meet the loads.
160 Check Wing Walls (straight wind loads)
72T hdr )
| I
E - - -
| ALUMINUM SHS (TYP)
161 - T 5/%" CLEAR POLYCARBONATE
o | !

30




162 Use solidworks simulation to determine the max stress on the material.
163 Roof Uplift Load, RLL (psf) 16 See above
164 Wing Wall Wind Load, Wm (psf) 20.03 See above
. . Wm is controlling both in magnitude and has a larger
165 |Max wind load, Wm (psi) 014 span between supports. Wm / 144
- ig External Loads
4 Pressure-1 (:0.13909722 psi:)
o
won Mises (psi)
1,025
l 022
_ 820
_ 78
166 =
513
410
308
205
103
0
167 [Max stress of polycarbonate, Fm (psi) 1,095.00 See above
168 |Yield Stress of Material, Fy (psi) 6,705.00 See below. 8940 x 0.75.
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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
requirements of IBC Section 803.1. Select TUFFAK® GP,

the interior

finish

169
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
170 |Safety Factor 6.12 Fy/Fm>1 OK

171

End of Analysis
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