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engineering works, lle

Yeung-Wang Residence Fire Repair and Addition
6127 92rd Avenue Southwest
Mercer Island, Washington 98040

Project Engineer: Andrew L. Herrick, P.E.
Sliderule Engineering Works, LLC
227 'E’ Street Southeast
Auburn, Washington 98002

(206) 380-0732

Design Criteria: 2018 International Building Code

Roof  Dead Load: 15 psf Floor  Dead Load: 15 psf

Live Load: 25 psf (snow) Live Load: 40 psf
Wind Speed: 97 mph, Exposure B Seismic Criteria: D-2, 1=1.0, Ss = 1.451, $1=0.556
- 50 year MRI 85 mph R =6 (wood framed and sheathed walls)
Kzt =1.38, 1=1.00 Base Shear = 0.16 Bldg Wt

Allowable Soil Pressure: 1500 psf (assumed)
Concrete and Reinforcing Bar: 28 day strength for walls, slabs, and footings = 2500 psi (5-1/2 sack mix) for engineering

purposes, 3000 psi for weathering purposes, 40 ksi reinforcing bar for #4 and smaller, 60
ksi for #5 and larger.

Use: Simpson Strong-Tie Connectors per plans and details. Install per manufacturer's specification unless
noted otherwise.
All metal connectors exposed to weather shall be galvanized.
All nails and/or bolts exposed to weather shall be galvanized.
A-307 bolts and lag bolts at connections and embedded anchor bolts, unless noted otherwise.
2x Lumber HF#2 KD Fb=1200 psi (min), E=1,400,000 psi (min).
4x Lumber DF#2 KD Fb=1200 psi (min), E=1,600,000 psi (min).
1.55E LSL members, Fb = 2325 psi, Fv = 310 psi, E = 1,550,000 psi

227 ‘e’ street southeast, auburn, washington 98002-5518 t = 206 + 380 + 0732, e-mail = alhpe_sliderule@qg.com
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QTC Hazards by Location

Search Information istand o
Crest Park T OS5 somn st
Address: 6127 92nd Ave SE, Mercer Island, WA 98040, USA
SE 60th St 319 ft
Coordinates: 47.54779389999999, -122.2165254 B i '
5 SE 61st St . w©
o L A b
Elevation: 319 ft Q = o, 2l &
g V"’b Z5
—~ © ®wn
Timestamp: 2021-03-10T21:07:25.489Z = @ V‘?_S.p w o
~
Hazard Type: Seismic SE 63rd St
Reference ASCE7-10 Go glea*: RMap data ©2021
Document: =
Risk Category: Il
Site Class: D
MCER Horizontal Response Spectrum Design Horizontal Response Spectrum
Sa(g) Sa(g)
1.40
1.20 0.80
1.00
0.60
0.80
0.60 0.40
0.40
0.20
0.20
0.00 0.00
0.0 1.0 20 30 40 50 6.0 7.0 Period(s) 0.0 1.0 20 30 40 50 6.0 7.0 Period(s)

Basic Parameters

Name Value Description

Ss 1.451 MCER ground motion (period=0.2s)

Sq 0.556 MCER ground motion (period=1.0s)

Sms 1.451 Site-modified spectral acceleration value
Sm1 0.834 Site-modified spectral acceleration value
Sps 0.967 Numeric seismic design value at 0.2s SA
Sp1 0.556 Numeric seismic design value at 1.0s SA

vAdditional Information

Name Value Description
SDC D Seismic design category
Fa 1 Site amplification factor at 0.2s

Fy 1.5 Site amplification factor at 1.0s



CRg
CR;
PGA

Fpaa

PGAy,

SsRT

SsUH

SsD
S1RT

S1UH

S1D

PGAd

The results indicated here DO NOT reflect any state or local amendments to the values or any delineation lines made during the building code
adoption process. Users should confirm any output obtained from this tool with the local Authority Having Jurisdiction before proceeding with

design.

Disclaimer

0.949

0.928

0.603

0.603

1.451

1.53

3.595

0.556

0.599

1.307

1.37

Coefficient of risk (0.2s)

Coefficient of risk (1.0s)

MCEg peak ground acceleration

Site amplification factor at PGA

Site modified peak ground acceleration
Long-period transition period (s)

Probabilistic risk-targeted ground motion (0.2s)

Factored uniform-hazard spectral acceleration (2% probability of
exceedance in 50 years)

Factored deterministic acceleration value (0.2s)
Probabilistic risk-targeted ground motion (1.0s)

Factored uniform-hazard spectral acceleration (2% probability of
exceedance in 50 years)

Factored deterministic acceleration value (1.0s)

Factored deterministic acceleration value (PGA)

Hazard loads are provided by the U.S. Geological Survey Seismic Design Web Services.

While the information presented on this website is believed to be correct, ATC and its sponsors and contributors assume no responsibility or
liability for its accuracy. The material presented in the report should not be used or relied upon for any specific application without competent
examination and verification of its accuracy, suitability and applicability by engineers or other licensed professionals. ATC does not intend that the
use of this information replace the sound judgment of such competent professionals, having experience and knowledge in the field of practice, nor
to substitute for the standard of care required of such professionals in interpreting and applying the results of the report provided by this website.
Users of the information from this website assume all liability arising from such use. Use of the output of this website does not imply approval by
the governing building code bodies responsible for building code approval and interpretation for the building site described by latitude/longitude

location in the report.
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L\Tc Hazards by Location

Search Information B 5c ot St S
SE 60th St 319 ft
Address: 6127 92nd Ave SE, Mercer Island, WA 98040, by
USA B SE1stst ' | o

=8 o W=

o ~ cle &
Coordinates: 47.54779389999999, -122.2165254 @ 3, Z %

~* D "S" mr ,£

= 2 ol GhT
Elevation: 319 ft ) «©

SE 63rd St
Timestamp: 2021-03-10T21:05:26.947Z
Hazard Type: Wind i @ SO ; O
CHivdin oy
Google : \ Moon Lee Art Sy data ©2021

ASCE 7-16 ASCE 7-10 ASCE 7-05
MRI 10-Year 67 mph MRI 10-Year 72 mph ASCE 7-05 Wind Speed 85 mph
MRI 25-Year 73 mph MRI 25-Year 79 mph
MRI 50-Year 78 mph MRI 50-Year 85 mph
MRI 100-Year 83 mph MRI 100-Year 91 mph
Risk Category | 92 mph Risk Category | 100 mph
Risk Category Il 97 mph Risk Category Il 110 mph
Risk Category Ill 104 mph Risk Category IlI-IV 115 mph
Risk Category IV 108 mph

The results indicated here DO NOT reflect any state or local amendments to the values or any delineation lines made during the building
code adoption process. Users should confirm any output obtained from this tool with the local Authority Having Jurisdiction before
proceeding with design.

Disclaimer

Hazard loads are interpolated from data provided in ASCE 7 and rounded up to the nearest whole integer. Per ASCE 7, islands and coastal
areas outside the last contour should use the last wind speed contour of the coastal area — in some cases, this website will extrapolate past
the last wind speed contour and therefore, provide a wind speed that is slightly higher. NOTE: For queries near wind-borne debris region
boundaries, the resulting determination is sensitive to rounding which may affect whether or not it is considered to be within a wind-borne
debris region.

Mountainous terrain, gorges, ocean promontories, and special wind regions shall be examined for unusual wind conditions.

While the information presented on this website is believed to be correct, ATC and its sponsors and contributors assume no responsibility
or liability for its accuracy. The material presented in the report should not be used or relied upon for any specific application without
competent examination and verification of its accuracy, suitability and applicability by engineers or other licensed professionals. ATC does
not intend that the use of this information replace the sound judgment of such competent professionals, having experience and knowledge
in the field of practice, nor to substitute for the standard of care required of such professionals in interpreting and applying the results of the
report provided by this website. Users of the information from this website assume all liability arising from such use. Use of the output of
this wehsite dnes not imnlv annraval bv the aavernina hiiildina code hadies resnonsible for hiiildina code annraval and internretation for the
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Transverse

¢ FIGURE 1609.5.2.1
MAIN WINDFORCE LOADING DIAGRAM
For 5 | foot = 304.8 mm, | degree = 0.0174 rad,
Notes:
l}hhual;.mmappiindmﬂm horizontal and vertical projections for Exposure B, at f = 30 feet, For = 1.0, Adjust to other exposures and heights with adjusimen
clor A
2. The load patterns shown shall be applied to ench comer of the building in turn as the refesence cormer.
3. Far the design of the longitudinal MWERS, use @ = 0°, and locate the Zone E/E, G/H boundary at the mid-length of the building,
4. Load Cases 1 and 2 must be checked for 25° < 8 = 457, Load Case 2 at 25° is provided only for interpolation between 25° 1o 307,
3. Plus and minus signs signify pressures acting toward and wway from the projected surfaces, respectively,
6. For roof slopes other than those shown, linear interpolation is permitted.
7. The total horizontal load shall not be less than that determined by assuming p. =0 in Fones B and D.
8. The zone pressures represent the following:
Harizontul pressure zones — Sum of the windward snd leeward net (sum of Intemal and extermal) pressures on vertical projection of:
A = End zone of wall C = Interior zone of wall
B - End zone of roof [y = Interior zone of roof
WVertical pressure zones — Net (sum of internal and external) pressures on horizontal projection of:
E ~ End zone of windward roof G — Interlor zone of windward roof
F - End zove of leewurd roof H - Interior zone of leeward roof
9. Where Zone E or G falls on a roof overhang on the windward side of the building, use Egy and gy for the pressure on the horizontal projection of the overhang.
Owverhangs on the leeward and side edges shall have the basic zone pressure applied.
10, Motation:
a: 10 percent of least horizontul dimension or 0.4h, whichever is smaller, bt not less (han either 4 percent of least horlzontal dimension or 3 feer.
fr; Mean roof height, in feet (meters), except that eave height shall be used for roof angles <107,
0: Angle of plane of vool o lunizuiy], in degress,

Least Horizontal Dimension = 46 ft 10% least horizontal dimension = 4.6 ft
Average Roof Height 17 ft 40% height 6.8 ft

Required Edge Distance = 4.6 ft



|

i g - \Sacq 2

=N N Ty zJL7
on Hme BUI-W %2

= NS Pweod SV
| e e
i ezl cz?zq%ﬁ
Pb]uw& 84 e e -
200 v0.62 *¥ 2209
o clemndk £ \&2 ¥
! { st
\/7143 Abec ¢ @& w/ H’F?hfﬁ
2y = 50 kot
._/;..P'-'\-(o
=107 bo \T (\_0

= Cg\/bDH'
‘M_%
ASL 2,\@%&‘/4—4?\7/9&

s @ exister
;Aqngfn,w

WWW\&

6 Gz T—mrw-i\ .

Feomman Colouks Rewrle) |

Yitohgn/ Tomivng - 20 KR
Hib =\n,5‘ J\-,.(:'IUD'EV,
L= & t

1
|
|
|

L 1 2'hellp 1 e5E |
S 4 ZTor &‘d: A= 4\ Em2
M i sm g”_s %22 ll/;.’

L- [E”[?f;r e T = A8
o= BOles oy

.&n/:—‘ 9,0&“ [//\{7,"-; o(ﬂ }
Cridhon P2 |

L=4 (D) 2+% |
Sewot  CRan |

& - g}‘i: - A !-
M \%mg ¢_ f‘t% c ‘34.”?.;./:‘1' a

L 2 g)(p'@f’%’ :

= y #lay |

Co 7\ VS fu = EXp ooy

4,{7 L 7‘79;7'175‘1 a\ﬂq '

i @-Ozp“ (//\%‘GD 3‘__‘{1

= [Ub‘ -\‘v‘a\of\ol wt = £0B, 4
214 \ssE |
A= A
(o= 125 ot sty %™ B0
-1—[4:2,1251:';: j:f:mw*

ATL:-: 9-’5?4“

e ——



| M < %261{.‘»4;\: Pr¥z A0

| . A = %?7%7——
L i 627“”. ﬁ[“—ﬁr Sv= T2.lon®

! 'll‘b = /{4’(‘7]?51 &(ﬁ 3(: _Z[?OMA—

| L 7 0:0%" /DT oy

1\ i—é,_

I
T2/ 112 E 2ot

TEerT ! o

i‘: BECT e il .
S ee Z‘XZ *® "'hm@&,
| P v (D *4 e

!
\

[ }\"W*\\JM s
I”ﬁl‘ﬁf 0 (/ ) MW(‘ \?/\pl'c'\"ﬂl \‘J}IMSS\J
e\ e, LETY C ,
/ = |4
T, e T4 L Héﬁ’é’w:c ,
e R sl ey
) e 49}’{" Sk A= e Bor™
X\—"’ 2l pr 64 2O HEs=z —L<'-'77"'T‘9[77} ol 3y = 2. wm?
o - A= BBz " \ = 171 m
tormnien DRI e R e A S
by = (9-0’:»" t = S5 o P =022 L/caz b_\l:l
b/l\_l’;' 2y @ lra w-l
z b
Floov %W\' l (A?-‘-‘ W.QMTZI dé
Le125 e .
o o T et L P i e Twss

HOvD srwmws e Gl




DESIGN PROPERTIES

Design Stresses(" (100% Load Duration)

(psi) (psi)

she ! diiated Fo o | tomobesion | Domprasion | <Hargmet $4
ear juste : ompression | Compression | Horizonta :
Grade Orientation |  Modulus | o ggg{]i::ui?ym Modulus §{ﬁ;§'§§i‘, STE-TS':(E) Perpendicular Shear Parallel Eg:g;l;;ﬂ
i 1 |
of Elasticity of Elasticity¢ (psi) (psi) to Grain® Gravity

1,700

1,300 0.508

Plank

1,900 ‘

1,300 0.508 |

— Beam 155x105 | 787815

1 Beam |
Golumn 112,500 X 1 880
2.2E Beam 137,500 22x108 | 1118150

125000 | 20x105 | 1016535

| 18x100

Fads i

914,880

2325

1 EE0

| 1,25010 0.506

Parallam® PSL
| 240000 |

1,995 5450 | 2,500 19001

2,300 625 2,90007 TR E

(1} Unless otherwise noted, adjustment to the design stresses for duration of load are
permitted in accordance with the applicable code,

{2) To properly calculate deflections for the full range of typical SCL span and loading applica-
tions, bending and shear deflection must be considered. Use the following equation for
simple span, uniformly loaded beams:

270wl 28.8 wl?
A="me * “bng
Where: A = deflection {in.)  w = uniform load (pIf)
L = span (feet) b = beam thickness (in.)
d = beam depth (in.) E=modulus of elasticity (psi)
For other span and loading conditions, use engineering mechanics to account for both
bending and shear deflection or use Forte®WEB software.
(3) Reference modulus of elasticity for beam and column stability calculations, per NDS®,
(4) For 12" depth. For other depths, multiply f, by the appropriate factor as follows:

127 0. .13 0111
~Timberstrang® (5L [ ] ™" Microltame e [%]*™ _paratiame pst [2]

General Assumptions for Trus Joist® Beams

= Lateral support is required at bearing and along the span at 24" on-center,
maximum,

Bearing lengths are based on each product's bearing stress for applicable grade and
origntation.

All members 7%" and less in depth are restricted to 2 maximum deflection of %",

= Beams that are 13" x 16" and deeper require multiple plies. Some exceptions
allowed when using Weyerhaeuser software.

a No camber.

= Beams and columns must remain straight to within 51%s0s (in.) of true alignment,
L is the unrestrained length of the member in feet.

For applications not covered in this brochure, contact your Weyerhaeuser representative.
See pages 28 and 28 for multiple-member beam connections.

TimberStrand® LSL, Microllam® LVL, and
untreated Parallam® PSL are intended
for dry-use applications

(5) Referenced tension design values are based on a standard 4 foot length. For lengths longer

than 4 foot, multiply F; by the following adjustment (where L is length in feet):

—TimberStrand® LSL (4/)%988  —Parallam® PSL (4/L)0956  —Microllam® LVL (4/L)0.085,
(6) F.. may not be increased for duration of load.
(7)

@)

For lateral connection design only,

Specific gravity of 0.58 may be used for bolts installed perpendicular to face and loaded
perpendicular to grain.

(9)  Values are for thickness up to 314",
(10) Value accounts for large hole capabilities. See Allowahle Holes on page 26.
(L1} Value shown is for plank orientation.

(12) For column applications, use Fy of 500 psi. Alternatively, refer to ESR-1387, Table 1,
footnote 13.

Beam Orientation
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DESIGN PROPERTIES

Allowable Design Properties (100% Load Duration)

Depth
2 A 140
Sraly} Wik AlsugRETpRy - e o g 1 T e T e e e e
Orientation
Moment (ft-1hs) | 2 I (A
o Shear (Ibs) 4340 | 5455 | A MUY D e
b i Moment of inertia (in.*) 24 49 oy 1 =
Weight (pIf) 45 5.6
Moment (ft-lbs) ) i | A9/5 110920 | 14090 | ]
" Shear (Ihs) bR S AT ; 4,295 | 5065 | 5785 |
Moment of Inertia (in.?) _ : | 24 | a0 | 597 N
1.55E Weight(pif) | & = | 65 17 88 | i
: Moment (ft-Ibs) N | 15,955 | 21,840 | 28,180 |
314 Shear(lhs) | | 8,590 | 10,125 | 11575 [ |
Moment of Inertia (in.4) | | 488 800 | 119 -
Weight (pIf) |13 153 | 175
Moment (ft-1hs) ] g9 L_lz__l_so
20E | 1w Shear (Ihs) 3850 | 4655 | 5320 1 ¥
' Moment of Inertia (in.*) |24 \, 400 | 597 851
Weight (plf) T I I R
Moment (ft-Ibs) By | 12415 | 13,055 | 17970 | 19,900 | 27,160 | 34,055 | 43,665 |
T Shear (Ihs) L | 6260 | 6430 | 7615 | 8035 | 9475 | 10,825 | 12,180 |
Moment of Inertia (in.) 231 250 415 K
Weight (pif) 1 loa | 123
Moment (ft-lbs) | 19,585 | 26,955 | 29,855 |
i Shear (lbs)
s . Moment of Inertia (in.?) 4 346 | 375 | 62
Weight (plf) E | L2 | 152 | 156 | 185 : o
Moment (it-lhs) [ ] | 24,830 | 26115 | 35,040 | 39,805 | 54,325 | 69, %05 | 87,325
o Shear (Ibs) h j | 12,520 g 12855 | 15,225 | 16,070 | 18,945 | 21,655 | 24,360
Moment of Inertia (in.%) ] i | a62 | 500 |83l | 977 | 1601 | 2,389 | 3,402
Weight (nlf) | | 22 | 208 | 246 | 260 | 306 | 350 394

(1) For preduct in heam orientation, unless otherwise noted,

PRODUCT
STORAGE

%

Ay

%
AR Y
S vy

%
LT T Y Y 'S
\%\ AT Y Y

AT Y
%

CAUTION:

Pratect product from sun and water

Wrap is slippery when wet or icy

Use support blocks (6x6 or larger)
at 10" on-center to keep bundles
out of mud and water

" Mlign stickers (2x3 or larger)
: f directly over support blocks
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