SUPPLEMENTAL STRUCTURAL CALCULATIONS FOR:

6427 E MERCER WAY

MERCER ISLAND, WA

ARCHITECT: CITIZEN DESIGN

OCTOBER 3, 2025

—

MALSAM
TSANG

STRUCTURAL
ENGINEERING

122 S JACKSON ST | SUITE210 | SEATTLE WA 98104 | 206.789.6038 T | 206.789.6042 F



BACKFILL SHALL BE

oH-1V MAX PER ] Retaining Wall Type C02-X10
GEOTECHNICAL ENGINEER ’ Bearing (A 3|ksf
" Bearing w/ Seismic (Qeq) 3.99|ksf
PROVIDE FREE-DRAINING Active Pressure (Kg) 0.05]kcf
MATERIAL Ultimate Passive (K) 0.3|kcf FOS not inlcuded
Ultimate Coef Frict (u) 0.4 FOS not inlcuded
AT WALLS GREATE . .
NP ialin - = Seismic Surcharge (Ke) 9[H
1-1/2"x 2-1/2" KEYWAY Soil Weight (0. 0.12]kcf
Frost Depth 18[in 6" Min
— ST Slab Resist Sliding No
z| *|3 Ittty Concr Strength (f'.) 2.5|ksi
2 — Steel Strength (f,) 60|ksi
- Conc density (Peonc) 0.15]kcf
o Ignore Passive 1]ft
®|0
FOOTI

@ LAP SPLICE - #4 =32", #5 = 40", #6 = 48"

Retaining Wall Schedule and Summary

Retain Toe tem Heel Ft Ke . . . . Slide or i i i Max
Height | Width \fVidTh Widith Dey:?fh Depzh Stem Reinf Footing Reinf Key Reinf FOS FOS ive/%ngg B\(zc/}rér;g I\'j\iedsgllteo?k:ilrrc]j Fogfeemon
H B1 fs B2 tf D Vert Horiz Top Heel Bot Toe Long Vert Long VY/O YV/, VY/O W/,
Seismc Seismic Seismc Seismic
Formula
ft ft in ft in in bar in bar in bar in bar in # bar | bar in # bar ksf ksf kip
4 0.75 6 2 9 0 #4 18 #4 16 #4 18 4 #4 1.53 1.22 3.45 2.39 0.84 1.07 Yes
4 0.75 8 1.75 9 0 #4 18 #4 12 #4 18 4 #4 1.51 1.20 3.30 2.29 0.87 1.11 Yes
5 0.75 6 3 10 0 #4 18 #4 16 #4 11 5 #4 1.52 1.20 3.92 2.69 1.00 1.25 Yes
5 0.75 8 3 10 0 #4 12 #4 12 #4 11 5 #4 1.59 1.26 4.25 2.93 0.98 1.22 Yes
6 1.5 6 4 10 0 #4 11 #4 16 #4 11 7 #4 1.60 1.25 5.51 SViS 0.80 1.09 Yes
6 1.25 8 3.75 10 0 #4 12 #4 12 #4 11 7 #4 1.57 1.23 499 3.40 0.92 1.20 Yes
7 1.75 8 4.5 10 0 #4 10 #4 12 #4 11 8 #4 5SS 1.21 5.59 VIS 0.89 1.23 Yes
8 2.25 8 5.5 12 0 #5 10 #4 12 #5 14 8 #5 1.57 1.22 6.16 4,18 0.90 1.31 Yes
9 2.75 8 6.25 12 0 #6 9 #4 12 #6 14 9 #5 1.56 1.21 6.50 4,39 1.03 1.37 Yes
10 3 8 7 15 0 #6 6 #4 12 #5 11 12 #5 1.56 1.22 6.28 4.26 1.13 1.57 Yes
11 3.5 10 7.75 15 0 #6 6 #4 10 #5 11 13 #5 1.58 1.23 6.75 4.56 1.29 1.64 Yes
12 3.75 12 8.25 15 0 #6 6 #5 12 #5 10 14 #5 1.56 1.20 6.67 4.49 1.39 1.77 Yes




BACKFILL SHALL BE

2H:1V MAX PER

GEOTECHNICAL ENGINEER

PROVIDE FREE-DRAINING

MATERIAL

AT WALLS GREATER
THAN 6-0", PROVIDE
1-1/2" x 2-1/2" KEYWAY

MIN

[1/2" CLR AT #4, #5
2" CLR AT #6

1-6" MIN

B1 fs B2 FooT
(D LAP SPLICE - #4 = 32", #5 = 40", #6 = 48"
Force . . Moment | Moment | Moment | Moment
Soil Ftg Zofe Active Force Weight Weight Weight WSe|§;|hT W?glht Active Active | Seismic | Seismic MRom‘eTm M};)m.etnf Moment Msoil M Sall Tngr Moment Passive Slide Sliding
Cover | Width Ft chve Stem seismic stem footing Key ° © Footing Stem Footing Stem os1s es'|s Key Heel Toe uning Resist Resist | Demand | Resist Resultant
g Base Base Heel Toe Base Base Base Base Stem Footing Moment
H Ltg Faig Fa-stem Feq Wetem Whig Wiey Waoiheel | Wsoi-toe Matig Masstem Megitg | Megstem | Mistem Mg Miiey Mesoicheel | Mesoi-toe Mo M, Fo Fr R
Ka* Ka* Keg* e M . i psB1* Foutig® Foustem™ Foo* . Woiem® Wi * oo | Wesinear™ | Weotoe™ | Matio + | Mrstem*MetigeMrieys
(H+f)A2/2 | (HA2)/2 (H/\qQ) pets™ (Blp+Ts+B2) pD | orHB2 | L emga | rs | et | P2 | e | retsesaya | Ve | @retsion) | (81/2) Mefﬁg Moot oo Mo o FatgFea

ft ft kip kip kip kip kip kip kip kip kip-ft | kip-ft | kip-ft | kip-ft | kip-ft | kip-ft | kip-ft kip-ft | kip-ft | kip-ft kip-ft kip kip kip Ios
4 9 3.25 0.56 0.40 0.14 0.30 0.37 0.00 0.96 0.07 0.89 0.53 0.40 0.29 0.30 0.59 0.00 2.16 0.03 1.29 3.08 0.19 0.71 0.86 1.69
4 9 3.17 0.56 0.40 0.14 0.40 0.36 0.00 0.84 0.07 0.89 0.53 0.40 0.29 0.43 0.56 0.00 1.93 0.03 1.29 2.95 0.19 0.71 0.85 1.66
5 8 4.25 0.85 0.63 0.23 0.38 0.53 0.00 1.80 0.06 1.65 1.04 0.75 0.56 0.38 1.13 0.00 4.95 0.02 2.40 6.48 0.19 1.08 1.29 2.77
5 8 4.42 0.85 0.63 0.23 0.50 0.55 0.00 1.80 0.06 1.65 1.04 0.75 0.56 0.54 1.22 0.00 5.25 0.02 2.40 7.03 0.19 1.08 1.35 2.91
6 8 6.00 1.17 0.90 0.32 0.45 0.75 0.00 2.88 0.12 2.66 1.80 1.24 0.97 0.79 2.25 0.00 11.52 0.09 3.90 14.65 0.19 1.49 1.87 | 4.20
6 8 5.67 1.17 0.90 0.32 0.60 0.71 0.00 2.70 0.10 2.66 1.80 1.24 0.97 0.95 2.01 0.00 10.24 0.06 3.90 13.26 0.19 1.49 1.83 ] 4.11
7 8 6.92 1.53 1.23 0.44 0.70 0.86 0.00 3.78 0.14 4.01 2.86 1.91 1.54 1.46 2.99 0.00 17.64 0.12 5.92 22.21 0.19 1.98 | 2.38 | 5.48
8 6 8.42 2.03 1.60 0.58 0.80 1.26 0.00 5.28 0.14 6.08 4.27 2.88 2.30 2.07 5.31 0.00 29.92 0.15 8.96 37.45 0.19 2.60 | 3.18 7.48
9 6 9.67 2.50 2.03 0.73 0.90 1.45 0.00 6.75 0.17 8.33 6.08 4.01 3.28 2.78 7.01 0.00 44.16 0.23 | 12.34 54.17 0.19 3.23 | 3.89 9.27
10 6 110.67 3.16 2.50 0.90 1.00 2.00 0.00 8.40 0.18 11.87 8.33 5.63 4.50 3.33 10.67 0.00 60.20 0.27 | 17.49 74.47 0.31 406 | 494 | 11.58
11 6 112.08 3.75 3.03 1.09 1.38 2.27 0.00 10.23 0.21 15.32 11.09 7.35 5.99 5.39 13.69 0.00 83.97 0.37 | 22.67 103.41 0.31 484 | 594 | 14.08
12 6 ]13.00 4.39 3.60 1.30 1.80 2.44 0.00 11.88 | 0.23 19.39 1440 | 9.40 7.78 7.65 15.84 0.00 105.44 0.42 | 28.78 129.35 0.31 5.69 685 16.34




BACKFILL SHALL BE

2H:1V MAX PER
GEOTECHNICAL ENGINEER

PROVIDE FREE-DRAINING
MATERIAL

AT WALLS GREATER
THAN 6-0", PROVIDE
1-1/2" x 2-1/2" KEYWAY

1-1/2

MIN

" CLR AT #4, #5

2" CLR AT #6

1-6" MIN

tf

~|3
FOOTI
Bl fs B2
(D LAP SPLICE - #4 = 32", #5 = 40", #6 = 48"
w/o Seismic
Wsoil + Wftg
Eccen w/o | ACI Bearing | ACI Bearing v Tzreeziufwcgy P'r:zsg;eo?f PrFe;SCueri;JT Wsoil + Wftg | Msoil + Mftg Mioe MU Toe at Toe d Av\j;?/irim A\xoiloso?n Msoil + Mftg Mheel MU Heel Wsoil + Wftg V Heel VU Heel
Seismic Toe Heel From Stem Stern Toe Stern Heel Toe Toe Away from Stemn Stern heel Heel
Stem

H

ft ft ksf ksf ft ksf ksf ksf kip kip-ft kip-ft kip-ft kip kip kip Kip-ft kip-ft kip-ft kip kip kip
4 -0.33 1.18 0.28 3.87 1.10 0.97 0.83 0.18 -0.07 0.31 0.24 0.07 -0.33 -0.26 1.42 -0.93 0.49 1.42 -1.11 0.31
4 -0.35 1.22 0.25 3.70 1.13 0.99 0.79 0.18 -0.07 0.32 0.25 0.07 -0.34 -0.27 1.09 -0.66 0.43 1.24 -0.91 0.34
5 -0.38 1.40 0.42 5.23 1.35 1.23 1.11 0.18 -0.07 0.38 0.31 0.05 -0.29 -0.24 3.92 -2.93 0.98 2.61 -2.30 0.31
5 -0.36 1.38 0.47 5.54 1.33 1.22 1.09 0.18 -0.07 0.37 0.30 0.05 -0.28 -0.23 3.92 -3.04 0.88 2.61 -2.33 0.28
6 -0.15 1.12 0.84 8.56 1.08 1.05 1.03 0.37 -0.28 1.24 0.96 0.24 -1.05 -0.82 8.11 -7.21 0.91 4.06 -3.73 0.33
6 -0.25 1.29 0.74 7.74 1.22 1.17 1.10 0.31 -0.19 0.97 0.78 0.17 -0.89 -0.71 7.13 -6.07 1.06 3.80 -3.46 0.34
7 -0.14 1.24 0.98 9.96 1.20 1.18 1.15 0.43 -0.38 1.87 1.49 0.30 -1.47 -1.18 11.72 -10.47 1.25 5.21 -4.79 0.43
8 -0.01 1.25 1.23 12.59 1.25 1.25 1.25 0.57 -0.64 3.17 2.53 0.39 -1.93 -1.54 20.15 -18.72 1.43 7.33 -6.82 0.51
9 0.11 1.44 1.25 14,16 1.40 1.38 1.37 0.69 -0.95 5.36 4.41 0.51 -2.89 -2.38 28.83 -25.16 3.67 9.23 -8.18 1.05
10 0.07 1.58 1.46 15.78 1.56 1.55 1.54 0.89 -1.34 7.07 5.73 0.61 -3.21 -2.60 40.79 -36.38 4.42 11.66 -10.49 1.17
11 0.21 1.81 1.46 17.48 1.73 1.70 1.68 1.04 -1.82 10.85 9.03 0.75 -4.50 -3.74 54.33 -46.00 8.32 14.02 -12.16 1.86
12 0.23 1.95 1.57 18.81 1.87 1.84 1.81 1.11 -2.09 13.43 11.34 0.83 -5.32 -4.49 66.46 -56.24 10.22 16.11 -13.96 2.15




BACKFILL SHALL BE

2H:1V MAX PER
GEOTECHNICAL ENGINEER

PROVIDE FREE-DRAINING
MATERIAL

AT WALLS GREATER
THAN 6-0", PROVIDE
1-1/2" x 2-1/2" KEYWAY

MIN

1-1/2" CLR AT #4, #5
AND 2" CLR AT #6

1-6" MIN

tf

3
CLR

B1 fs

(D LAP SPLICE - #4 = 32", #5 = 40", #6 = 48"

FOOTI

w/ Seismic
Wsoil + Wt
Ecc.en .W/ ACI Bearing | ACI Bearing Y Tzreeziufwcgy PLZSg;eo?T Prlijsscuereo?T wsoil + Witg | Msoil + Mtg Mtoe Mu Toe afToe d ’ Av\j;?/irim A\xoiloso?n Msoil + Mtg Mheel Mu Heel Wsoil + Witg V Heel Vu Heel
Seismic Toe Heel From Stemn Stem Toe Stem Heel Toe Toe Awsc;:;rfrr]om Stem Stern heel Heel

H

ft ft ksf ksf ft ksf ksf ksf kip kip-ft kip-ft kip-ft kip kip kip Kip-ft kip-ft kip-ft kip kip kip
4 -0.57 1.49 0.00 3.17 1.36 1.14 0.91 0.18 -0.07 0.39 0.32 0.07 -0.42 -0.34 1.42 -0.56 0.86 1.42 -0.87 0.55
4 -0.59 1.56 0.00 2.99 1.41 1.17 0.82 0.18 -0.07 0.40 0.33 0.07 -0.43 -0.36 1.09 -0.34 0.75 1.24 -0.65 0.60
5 -0.65 1.75 0.07 4.42 1.67 1.45 1.26 0.18 -0.07 0.46 0.40 0.05 -0.36 -0.30 3.92 -2.10 1.82 2.61 -1.99 0.62
5 -0.62 1.70 0.15 4.77 1.63 1.44 1.20 0.18 -0.07 0.45 0.38 0.05 -0.35 -0.30 3.92 -2.24 1.67 2.61 -2.02 0.59
6 -0.44 1.41 0.55 7.68 1.27 1.20 1.12 0.37 -0.28 1.51 1.23 0.24 -1.29 -1.05 8.11 -5.92 2.19 4.06 -3.34 0.71
6 -0.56 1.61 0.42 6.83 1.46 1.35 1.21 0.31 -0.19 1.19 1.00 0.17 -1.09 -0.92 7.13 -4.79 2.34 3.80 -3.05 0.75
7 -0.49 1.58 0.64 8.91 1.42 1.34 1.25 0.43 -0.38 2.30 1.92 0.30 -1.81 -1.51 11.72 -8.55 3.18 5.21 -4.26 0.95
8 -0.40 1.60 0.89 11.43 1.47 1.41 1.35 0.57 -0.64 3.88 3.24 0.39 -2.36 -1.97 20.15 -15.80 4.34 7.33 -6.17 1.16
9 -0.32 1.61 1.08 13.54 1.50 1.46 1.42 0.69 -0.95 5.89 4.94 0.51 -3.17 -2.65 28.83 -23.25 5.57 9.23 -7.80 1.43
10 -0.41 1.87 1.17 14.76 1.74 1.67 1.63 0.89 -1.34 8.13 6.79 0.61 -3.69 -3.08 40.79 -32.37 8.42 11.66 -9.79 1.87
11 -0.31 1.88 1.38 17.20 1.78 1.74 1.70 1.04 -1.82 11.22 9.40 0.75 -4.65 -3.89 54.33 -44.71 9.61 14.02 -11.95 2.07
12 -0.35 2.04 1.48 18.46 1.92 1.88 1.84 1.11 -2.09 13.97 11.88 0.83 -5.53 -4.70 66.46 -54.37 12.09 16.11 -13.67 2.44




BACKFILL SHALL BE
2H:1V MAX PER
GEOTECHNICAL ENGINEER

PROVIDE FREE-DRAINING
MATERIAL

AT WALLS GREATER
THAN 6-0", PROVIDE
1-1/2" x 2-1/2" KEYWAY

1-6" MIN

1-1/2" CLR AT #4, #5
AND 2" CLR AT #6

MIN

o e
JI &S
=] =y
i s

T - T

Bl

f

CLR

B1 fs

(D LAP SPLICE - #4 = 32", #5 = 40", #6 = 48"

FOOTI

Stem Reinforcement Footing Reinforcement

Vert Horiz Top Heel Bot Toe Long
H Mu POMc d Asreq As prov fo/Fb Vu @Vn As min | As prov Mu @Mc d Asreq As prov Vu @Vn Mu @Mc d Asreq As prov Vu @Vn As min | As prov
ft kip-ft | kip-ft in si si kip kip si si kip-ft | kip-ft in si si kip kip kip-ft | kip-ft in si si kip kip si si
4 1.14 0.90 4.25 0.13 0.13 0.97 0.78 2.07 0.14 0.15 0.86 1.23 0.00 0.00 0.00 0.55 3.36 0.32 1.23 5.75 0.00 0.13 0.34 3.36 0.63 0.80
4 1.14 1.60 6.25 0.00 0.13 0.00 0.78 2.69 0.19 0.20 0.75 1.23 0.00 0.00 0.00 0.60 3.36 0.33 1.23 5.75 0.00 0.13 0.36 3.36 0.62 0.80
5 2.23 0.90 4.25 0.13 0.13 0.97 1.23 2.07 0.14 0.15 1.82 1.60 0.00 0.22 0.00 0.62 3.84 0.40 1.60 6.75 0.00 0.22 0.30 3.84 0.92 1.00
5 2.23 1.60 6.25 0.17 0.20 0.86 1.23 3.08 0.19 0.20 1.67 1.60 0.00 0.22 0.00 0.59 3.84 0.38 1.60 6.75 0.00 0.22 0.30 3.84 0.95 1.00
6 3.85 0.90 4.25 0.21 0.22 0.98 1.76 2.43 0.14 0.15 2.19 1.60 0.00 0.22 0.00 0.71 3.84 1.23 1.60 6.75 0.00 0.22 1.05 3.84 1.30 1.40
6 3.85 1.60 6.25 0.17 0.20 0.86 1.76 3.08 0.19 0.20 2.34 1.60 0.00 0.22 0.00 0.75 3.84 1.00 1.60 6.75 0.00 0.22 0.92 3.84 1.22 1.40
7 6.12 1.60 6.25 0.23 0.24 0.95 2.40 3.27 0.19 0.20 3.18 1.60 0.00 0.22 0.00 0.95 3.84 1.92 1.60 6.75 0.22 0.22 1.51 3.84 1.49 1.60
8 9.13 1.60 6.19 0.35 0.37 0.94 3.14 3.79 0.19 0.20 4.34 2.50 0.00 0.26 0.00 1.16 4.80 3.24 2.50 8.69 0.26 0.27 1.97 4.80 2.18 2.48
9 13.00 1.60 5.63 0.59 0.59 1.00 3.97 4.41 0.19 0.20 5.57 2.50 0.00 0.26 0.00 1.43 4.80 4.94 2.50 8.63 0.26 0.38 2.65 4.80 2.51 2.79
10 17.83 1.60 5.63 0.86 0.88 0.98 4.90 5.04 0.19 0.20 8.42 4.23 0.00 0.32 0.00 1.87 6.24 6.79 4.23 11.69 0.32 0.34 3.08 6.24 3.46 3.72
11 23.74 2.50 7.63 0.79 0.88 0.89 5.93 6.09 0.24 0.24 9.61 4.23 0.00 0.32 0.00 2.07 6.24 9.40 4.23 11.69 0.32 0.34 3.89 6.24 3.92 4.03
12 30.82 3.60 9.63 0.79 0.88 0.89 7.06 7.05 0.29 0.31 12.09 4.23 0.00 0.32 0.00 2.44 6.24 11.88 4.23 11.69 0.32 0.37 4.70 6.24 4.21 4.34




