20088

Doug Rosen Residence — Pier & Pile Design
5995 SE 30 Street
Mercer Island, Washington 98040

12 [2/2010

The engineering seal on these calculations are for the items listed below:
e Design of pier framing members: cap beams and joists.

Analysis of the proposed pile splice and timber riser connections.

Design of the Jet Ski lift attachments.

Design of the steel piles supporting the moorage roof.

Design is in accordance with the 2015 International Building Code and
2015 International Existing Building Code. Our scope of work does not
include analysis and design of the grating, bulkhead, connection to
grade, moorage cover roof and/or as associated connections.

The site information, dimensions and plan layout, has been provided to
us by Waterfront Construction, Inc.















































































ENGINEERING TECHNOLOGIES, INC.

Supplementry Calculation Package 1
20088

Doug Rosen Residence — Revised Pier Framing Design
5995 SE 30 Street
Mercer Island, Washington 98040

12.)1/2029

The following calculations are revisions to the original calculation
package titled ‘Doug Rosen Residence — Pier & Pile Design’ dated July
7', 2020.

The engineering seal on these calculations are for the design of pier steel
cap beams to match the existing height of the pier.

The calculations ahead replace the same sections of the original
calculation package.

Design is in accordance with the 2015 International Building Code and
2015 International Existing Building Code.

The site information, dimensions, and plan layout, has been provided to
us by Waterfront Construction, Inc.
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AISC 360-10 - section F2 Pacific Engineering
- Technologies -

Job Number: 20088
Member I.D.: B1

AISC 360-10 - section F2
Double symmetric compact I-shaped members and channels bent about their major axis

Member W6X16 must be a compact member
Fy 50 ksi
Type of Member Doubly symmetric I-shapes
E 29000 KSI
M_max 10712.1 Ib-ft absolute value of maximun moment in the unbraced segment
M_A 8034.1 |b-ft absolute value of moment at quarter point of the unbraced segment
M_B 10712.1 Ib-ft absolute value of moment at centerline of unbraced segment
M_C 8034.1 |b-ft absolute value of moment at three-quarter point of the unbraced segment
length between points that are either braced against lateral displacement of the
Lb 170.4 in compression flange or braced against twist of the cross section
Mn/Q_b 20056.7 Ibs-ft Pass: M_capacity <= M_demand
Lp 40.988 in
Lr 169.104 in
Cb 1.136
Zx 11.700 in"3
ry 0.967 in
Cw 38.200 in"6
ly 4.430 in™4
Sx 10.200 in”3
r_ts 1.129 in
d 6.280 in
tf 0.405 in
h_0 5.875 in
c 1.000
J 0.223 in™4
¢, Inelastic lateral torsional buckling coefficient
c
Doubly symmetric I-shapes 1
Channels 1.00
F cr 39.41 ksi
Qb 1.67
Lb<=Lp
Mn =Mp 585.0 K-in 48750.0 |bs-ft
Lp<Lb<=Lr
Mn <= Mp 403.1 K-in
min(Mn,Mp) 403.1 K-in 33588.4 Ibs-ft
Lb>Lr
Mn <=Mp 401.9 K-in
min(Mn,Mp) 401.9 K-in 33494.6 lbs-ft
Mn 401.9 K-in 33494.6 Ibs-ft

Mn/Q_b 240.7 K-in 20056.7 Ibs-ft



Member B1, LC 1: D+L
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Member B1,LC 2: L
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Member B6, LC 1: D+L
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AISC 360-10 - section F2 Pacific Engineering
- Technologies -

Job Number: 20088
Member I.D.: B6

AISC 360-10 - section F2
Double symmetric compact I-shaped members and channels bent about their major axis

Member MC6x15.3 must be a compact member
Fy 50 ksi
Type of Member Channels
E 29000 KSI
M_max 5704.4 |b-ft absolute value of maximun moment in the unbraced segment
M_A 4368.7 Ib-ft absolute value of moment at quarter point of the unbraced segment
M_B 542.9 lb-ft absolute value of moment at centerline of unbraced segment
M_C 1383.2 Ib-ft absolute value of moment at three-quarter point of the unbraced segment
length between points that are either braced against lateral displacement of the
Lb 270 in compression flange or braced against twist of the cross section
Mn/Q_b 23678.0 Ibs-ft Pass: M_capacity <= M_demand
Lp 44.506 in
Lr 208.156 in
Cb 2.117
Zx 9.910 in”3
ry 1.050 in
Cw 30.000 in"6
Ix 25.300 in™4
ly 4910 in"4
Sx 8.440 in”3
r_ts 1.199 in
h_0 5.620 in
c 1.137
J 0.223 in™4
¢, Inelastic lateral torsional buckling coefficient
c
Doubly symmetric I-shapes 1
Channels 1.14
F cr 56.22 ksi
Qb 1.67
Lb<=Lp
Mn =Mp 495.5 K-in 41291.7 Ibs-ft
Lp<Lb<=Lr
Mn <= Mp 465.2 K-in
min(Mn,Mp) 465.2 K-in 38766.3 Ibs-ft
Lb>Lr
Mn <= Mp 474.5 K-in
min(Mn,Mp) 474.5 K-in 39542.3 Ibs-ft
Mn 474.5 K-in 39542.3 |bs-ft

Mn/Q_b 284.1 K-in 23678.0 Ibs-ft



Member B6, LC 1: D+L
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Member B6,LC 2: L
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Table 7-1

Available Shear
Strength of Bolts, kips

Nominal Bolt Diameter, d, in. S/g 3 T1s
Nominal Bolt Area, in.2 0.307 0.442 0.601 0.785
ASTM | Thread F"[;;l m Lodd- Q| o | Q| o | R/IQ | o | M/IQ | oh
Desig. | Cond. ing
ASD | LRFD ASD |LRFD | ASD |LRFD | ASD |LRFD | ASD |LRFD
N | ups | S 829 124 | 11.9 | 179 | 162 | 24.3 | 21.2 | 31.8
Group : ' D | 166 | 249 | 239 | 358 | 325 | 48.7 | 424 | 636
A s | 104|157 | 15.0 | 225 | 204 | 30.7 | 26.7 | 40.0
X0 |30 510 1 L ang {313 301 | 451 | 409 | 613 | 534 | 80
. ' k6 | 5.0 S | 104 | 157 | 150 | 225 | 204 | 30.7 | 267 | 40.0
Group " : D | 209|313 |301|451 | 409 | 61.3 | 53.4 | 80.1
B ! 420 | 630 | S [ 129|193 | 186 | 278 | 252 | 37.9 | 330 | 495
y ‘ D | 258|387 | 371|557 | 505|757 | 65.9 | 989
S 414| 623| 597 897| 811|122 | 106 | 159
A307 - [ 1851203 1 5 | gogl 125 | 119 | 17.9 | 162 | 244 | 212 | 31.9
Nominal Bolt Diameter, d, in. 1s 114 135 1112
Nominal Bolt Area, in.2 0.994 1.23 1.48 1.77
Desig. Cond. ing

| ASD |LRFD ASD |LRFD | ASD |LRFD | ASD |LRFD | ASD |LRFD
X 270 |05 | S | 268|403 | 332 | 498 | 400 | 599 | 478 | 717

Group 3 i D 53.7 | 805 | 66.4 | 996 | 79.9 [120 95.6 |143
A : 240 | 510 | S | 338|507 | 418 62.7 | 503 | 755 | 60.2 | 90.3

3 : D | 67.6 [101 836 (125 [101 [151 [120 [181

N 240 | 510 | S | 338|507 | 418 | 627 | 50.3 | 755 | 602 | 903

Group e ' D | 67.6 |101 836 [125 [101 [151 |120 |181

B s | 417|626 | 517|775 | 622 | 932 | 743 |12

X | 420 1630 |\ » | gas 125 108 [155 |124 |186 [149 |22
s | 134|202 | 166|250 | 200 | 30.0 | 239 | 359
AS07 = [ B85 |23 5 | ogg | 404 | 332 | 499 | 400 | 60.1 | 4758 | 719

ASD LRFD | For end loaded connections greater than 38 in., see AISC Specification Table J3.2 footnote b.
0Q=200|06=075
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