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Date: 2024 12 17
Design by: TLC

Structural Calculations for Design of deck replacements.

Structural Calculations
Project & Location:

Meridian Firs Apartment Deck Replacement

2923 S Meridian,
Puyallup, WA 98373

Client: Meridian Firs, LLC
Attn: David Dearth
dearth@dmcimail.com

Professional Solutions 4 Structures, Inc
Engineer: 11605 135" St Ct E
Puyallup, WA 98374
Attn: Thomas Chase, PE
tom@solutions4structures.com
253-314-9822

Project Number: 24.049

Code / Location: 2021 IBC

Loads: I. Vertical Loads: 12.17.2024
Roof (Ground Snow/live) NA  PSF
Deck (dead) 10 PSF
Deck (live) 60.0 PSF

Allowable Soil Bearing  1500.0 Code Min

II. Lateral Loads: (NA existing)
City of Puyallup
Building
REVIEWED
FOR
PRDK?20241965 COMPLIANCE
SKinnear

12/20/2024
10:38:25 AM

Calculations required to be provided by
the Permittee on site for all Inspections

Solutions 4 Structures, Inc. Puyallup, WA (253) 268-2923
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JOB #: 24.049
DESIGNED: TLC

DATE: 12/17/24

Project: Meridian Firs Appartment Deck replacement

BENDING

MEMBER

2018 NDS/2021 IBC|

MEMBER LOADING
8.5 ftspan T (1)6 X8 Hem Fir #2 N.G. ok by inspection
Reactions (Maxiun  Ru Rg
D L Lr S W E Total MEMBER GEOMETRY | BRACING COMPRESSION FLANGE
R 170 1012 0 0 0 1182 Quanity 1 Full ?\VES
Re 170 1012 0 0 0 0 1182 b (in) =) s v lu (in) = 102
Custom = 3 le (in) = 189 Table 3.3.3 conservative
Unifom (plf) | End . d(in) =|75 v | db=1.36 Ry= 6.84 <50 (eq. 3.5-5)
[ASD W Wy Custom = 3.5 Emin' (KSI) = 402|D-4
[ ! A(in%) = 4125 COVe = 0.25(Table F1
check | Wx | start | End D L Lr s W+ E* Sy (in) = 51.56 Fp* (PSD)= 575 =(Fy*Cq"Cu*C*Ce*CICACy)
oK | Wi= 0 8.5 40 238 I (in) = 193.36 Fpe = 28205 Fpe = 1.2*Emin/Ry"2
W, = Bending X-X axis v Fpe/Fp* = 49.1
Wy= CL = 1.0000 [Eq. 3.3-6)
W, = MATERIAL PROPERTIES
Ws = Sawn v MEMBER STATUS
Hem Fir v Shear O.K. 30.7%
Point (Ib) Py # v Vmax#) = 1182 |(Eq16-9)D+L
ASD "W& Fo(PS) =575 | fy(PSI)= 43 |isva
A A Fy (PSI) = 140 F/ (PSh= 140 [=(F*CorCy*CrC)
check Py Start D L Lr S W E* E (KSI) = 1100 Moment N.G. 101.6% ok by inspectic
OK Pi= 0 0 0 Mmax (#-ft) = 2511 |(Eq 16-9)D +L
oK Py = 0 0 0 Adjustment Factors fp(PSh = 584 |=m/s
OK Py = 0 0 0 Size:Cp= 1.00 Fy'(PS)= 575  |= (Fp*™*Cr*Cy)
OK P,= 0 0 0 Repetitive?| NO E N/A Deflection O.K.
Ps= Cr= 1.00 Include W, E |NO v
Ps= Cu= 1.00 [NA E'(KSl)= 1100 |E' =(E*Cu*CiC)
Incising? | NO E DL (in) -0.022 |p
Trianglular (plf) 4 End. y Ci(p)= 1.00 |N/A TR O.K. 46.4%
Start "—Y\LTXE Cig= 100 |NA LL (in) -0.131 |u
FormCi= 1,00 Liw/ 776
check [Ts/Te| stat [ End | D [ L | ur | s [ w [ FE TempCi= 1,00 LL (allow)/ 360
Not Yet Useable Wet Service?|NO E A O.K 36.1%
Cum(ev) = 1 TL (in) -0.15 |Eq16-9)D+L
CuEn= 1.00 Lrow/ 664
Cv®= 100 LT (allow)/ 240
Comy= 100 [(Eq16-9)D+L
CoEp= 100 [(Eq16-9)D+L
Shear (V)
1500
Moment (Ib-ft) My & 1000
Start £ r 0 _
S 50 1 3 4 F— 4§ 7 )
check | My | start - D Ll v ] s | w]e & 1000
Not Yet Useable -1500
Feet (ft)
*W and E is ASD level
Moment (M)
—(Eq 16-8) D
= 3000
——(Eq16-9)D +L g 250
= 2000
(Eq 16-10) D + Lr o 1500
(Eq16-10)D + S - 1283
——(Eq 16-11) D + 0.75(L + Lr) E ,508 ' P n A = = |
——(Eq 16-11) D + 0.75(L + S) Feet (ft)
——(Eq16-12) D+ W
——(Eq16-12) D+ E
(Eq 16-13) D + 0.75(W + L + Lr) Deflection (A)
(Eq 16-13) D + 0.75(E + L + Lr) 00200
(Eq 16-13) D + 0.75(E + L + L) P S = Z ]
(Eq16-13) D + 0.75(E+ L +S) E 5060 —
o -0.0800
(Eq 16-14) 0.6D + W £ 01000
(Eq 16-15) 0.6D +E < :8 }‘;88
-0.1800
Feet (ft)
(1)6 X8 Hem Fir #2 N.G.
Solutions 4 Structures, Inc. Puyallup, WA (253) 268-2923



JOB #: 24.049
beylerconsulting.com DESIGNED: TLC
DATE: 12/17/24
PROJECT: Meridian Firs Appartments Deck Replacement
|STUD WALL DESIGN Typ deck (including double stacked) 2018 NDS/2018 |BC|
Citfof wail AXIAL LOADS P DESIGN VALUES
L . P = 2920# Po. (#/ft) = 420 Fy (psi) = 575
e=0.50in Ps. (#/ft)=0 Fy (psi) = 140] #2 v
Py (#/ft) = 2,500 Fc (psi) = 575
Pror (#/ft) = 2,920 Fe. (psi) = 405 405
e(IN)= 05 E (psi) = 1.10E+06
8 TRIB. (IN) = 12 Ein (psi) = 4.00E+05
ft
L W=10PLF LATERAL LOADS W L, (in) = 48
E=3 PLF W (PSF) = 20.00 c= 0.8|(Sawn Lumber)
E (PSF) = 5.00 Ke = 1|(Appendix G)
—— TRIB. (IN) =6 Cy,= 1.07|(Bearing Area Factor)
Bearing wall Fire rated ? | No v
Use: (1) 6" X 6" @ 6" O.C. OK Fire Retardant FirePRO? | No v
Header Bearing Area (in%) = 63.25
MEMBER SIZE SECTION PROPERTIES
QUANITY A= 30.25 in?
b= 5.5in S= 27.73 in®
d= 5.5 in I= 76.26 in*
(Eq. 16-9) (Eq. 16-10) (Eq. 16-11) (Eq. 16-12) (Eq. 16-13)
LOAD CASES DL + LL DL +SL DL+0.75(LL+SL) DL + W PL+0.75(LL+SL+W)
L, (ft) = 8 8 8 8 8
Vappiiea (#) = 15 2 12 42 42
Mappiiea (ft-#) = 61 9 48 89 109
Papplica (#) = 2920 420 2295 420 2295
Cp= 1 1.15 1.15 1.6 1.6
BENDING STESS CALCS Foe (psi)= 213592 Cpr=1 (Table 4a Bending)
Fp* (psi)= 575 661 661 920 920 (Eq 3.7-1)
C. = 1 1 1 1 1 (Eq3.7-1)
F', (psi)= 575 661 661 920 920 (Table 4.3.1)
AXIAL STESS CALCS F.e= 1079 Ce=1 (Table 4a Compression)
Le/d = 17.45 17.45 17.45 17.45 17.45 (3.7.1.4) <50
Fc* (psi)= 575 661 661 920 920 (Eq 3.7-1)
Cp=| 0.85630919 0.828910674 | 0.828910674 | 0.743122182 | 0.743122182 (Eq 3.7-1)
F'c (psi)= 492 548 548 684 684 (Table 4.3.1)
ALLOWABLES DL +LL DL +SL DL+0.75(LL+SL) DL + W PL+0.75(LL+SL+W)
Valow #) = 2823 3247 3247 4517 4517 Vaiow=A*F,*Cp/ 15
Maiow (ft - #) = 1329 1528 1528 2126 2126 Maiow = S*F*Cp*CrCL*C,
P aiow #) = 14894 16581 16581 20681 20681 Paiow=A*Fc* Cp * Ce * Cp
(FolFe)? + fol (Fo(1-(folFeg) = 0.09 0.01 0.05 0.04 0.07 (Eq 3.9-3)
(fo/Feg) +(fo/Foe)? = 0.09 0.01 0.07 0.01 0.07 (Eq 3.9-4)
Pe. allow ON PL (#) = 13087 13087 13087 13087 13087 Peiaion =A* FC* Cyy
P. alow ON Beam (#) = 39531 39531 39531 39531 39531 Pe.aiow =A * FC
Deflection L/ NA NA NA L/8738 L/11650 L/(1*E /15* L *Mappiied)
240 0.00 0.00 0.00 0.01 0.01 Table 1604.3(f)
CHECKS DL + LL DL + SL DL+0.75(LL+SL) DL + W DL+0.75(LL+SL+W Actual A
SHEAR V OK OK OK OK OK
Vappiied! Vallow 0.5% 0.1% 0.4% 0.9% 0.9%
MOMENT M OK OK OK OK OK
Mappiied/Maiiow 4.6% 0.6% 3.1% 4.2% 5.1%
AXIAL P OK OK OK OK OK
P appiied!Paiiow 19.6% 2.5% 13.8% 2.0% 11.1%
(fo/Fe)? + ful (Fo(1-(fo/Feg) OK OK OK OK OK
(folFe)? + Tl (Fo(1-(fo/Fee) 8.9% 0.6% 5.3% 4.3% 6.8%
(F/Fee) +( o/ Foe) OK OK OK OK OK
(fo/Fce) +( T/ Foe)” 8.9% 1.3% 7.0% 1.3% 7.0%
AXIAL P, on PL OK OK OK OK OK
P crapplied/ Pe L aliow 22.3% 3.2% 17.5% 3.2% 17.5%
AXIAL P, on Beam OK OK OK OK OK
P crapplied/ Pe L aliow 7.4% 1.1% 5.8% 1.1% 5.8%
DEFLECTION OK OK OK OK OK
DactualDatiowed 0.0% 0.0% 0.0% 2.7% 2.1%
Overall Check OK OK OK OK OK

Solutions 4 Structures, Inc.

Puyallup, WA
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